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• SSB monitor circutt.

Optional Accessorics:

• AT-930 Auto. antenna tune-r.
• SP-930 E xterna l speaker with

selectable a ud io rurers.
• YG---455C-II500 HzJ or

YG---45 5CN-1 (250 Ilz1 plug-tn
CW fille rs for 45 5 kHz IF.

• YK-88C-I 1500 IizJ CW pl~·ln

filt er for 8.83 MHz IF.
• YK-88A-1 (6 kHz} AM plug·tn

fi lter for 8 .83 MHz IF.
· 5 0 -1 commerctat grade T CX O _
• MC-42S UPIDOWN h and mk-.
• MC--60A dr-Iuxr- desk nne.
• MC·SO desk lop UP/DOWN m rc.
• MC-85 mufu -fun r-uon desk mtc.

• SSB IF slope turunq, allows
independent adjuslm.'nt of the
low andlor h l/!h f~quelll1"

slope'S o f the IF passband.

• C\\' VIIT and pil('h (,(>I11ml. VIlT
tunes out Inl.'rfl'riJl~ "'1~llals. C\....
pUdl corurul shifts IF pavs-band
and beat frequency. "Narrow­
W I(h'- filte-r- swur-h.

• Tunea ble . peak-type a ud io
Illte-r- for CWo

• AC power supply hutlt in.
• nuoo''il'('11\ tu be digital dtsptay

000 liz o·'illiulion. modiOahle 10
10 IIz1 with di~ilallzrd s u b,':'{·ale.
in 20kHz "'1"1)<;,

• IU- "'~'t'('h pro.....ssor.
• O ne y car Hmtted warranty.

SSR'CW/FSK. 80 W on AM.
S\VRf Pow er meter.

• Avatlabk- wilh AT-930 automatic
antenna tuner buth.m. or a .. an
option. COW'N SO-IO me-te-rs,
indudin~ WARe bands.

• cv.' full break-in. 0\105 tog it' tc.
plus w ed relay. S wucnabte to
semt break -in.

• Dual digital VFD's. IO-Hz steps.
includes b and m rormauon.

• E~hl m emory ch a n nels. Stores
frequency a nd ban d da ta .
Internal batter)' memory back­
up. est. 1 yr. ltfe. (Battery n ol
Ke n wood s u pplted.l

• Dua l mode noise blanker. :-.'H-1.
wnn threshojd con trol. for
"pulse" noi'>('. r\Il-2 for
"woodpecker"

· 160-10 M("ll"rs. with 150 kl lz-30
:'.llIz ~{"Il('r.ll {'On'f<lgt" receiver.
Covers all Amateur {rrqu(·lwie".
pfu-, WAHC. on ssu. c-w, FSK.
and A\t . UP converctnn digital
PLL r-m-uu .

• EXI"'t."IIt"1l1 re-cetve-r- dvuunuc. .
ran~('". Typh-al two.tunedynaunc
r,U1~t". 100 dB 120 nu-n-rv. 5O-kllz
~p<I('ln~. 500 III CW baudwtduu.

• All sohd.statc 28 volt operated
fi nal e mpnner. UIW(·,.,1 1M d tstor­
tlon. Pow t-r Input 250 W o n

"DX-traordinary" .. .
superior dynamic range,
auto. antenna tuner,
aSK, dual NB, 2 VFO's,
general coverage receiver.
A . upera-th e . blgb -perfonnance.
aU ~lid·.tate HY tranacelyer,
that coven aU Amateur MF
baDda. aDd lncorpontea a 150
1tH~ to 30 MIll: eeae....1 cove rage
receiver baring aD cJlceUcnt
dynamic ranee.

TS- 30S

TS-430S
"Digital DX-terity" ...
General coverage,
Superior dynamic range,
2 VFO's, 8 memories,
Scan, Notch ,COMPACT!
Combines compact s ty ling with
state -or-the -art circuit design
a n d performance.

TS -430S FEATURES:

· 160 -10 1Il'"[('I"S. wnh 150 klll..:m
MUl ~erll'r<l1 nJ\Tra/.!I' rece-Ive-r.
Covers <III Amateur fn·quo·nd'·...
plus WARe. Up-conversion
digital I'LL ctrcuu.

• U~B. I~<;n . CWo AM. and
I'M (optional) all mode.

• Comp,;I('II~hlwt'I~'1I (k..l~ll.

Ontv 10 ·5 / 8 [2701 W x 3':V4 [9"1
II x 10 7 1H 1275) D. iurln-s, hum!:
only 143 lb... 16.5 k~.I.

• SUj.Wrior n.°n·iHT dyn"mh" r.l n~.·
with OynH-Mix high S('llsill\-ily
dlrt'd mlxillJot ,,)"sl,·01.

• 10- Hz s tep dual d igital Vf'lYs. • IF shi ft drn lH for mtnnuum QRM .
Ope-r an- independently. tnctude • Tr meahh- nutr-h ntn-r. butlt-tn.
ba nd and mo d.' m fo rmanon. • Narro w -wide Illn-r st"led lon un
Dlal torque a dj ustable . S tep S5B and CW trnt er optiona l) ,
s w ltr-h for IO-Hz or 100-1l T. s teps. b I
A B ·, h htft "H" ' "m '0 • Sp""('h prtlt"t,s.'ilJr. ul I-In.-~wles,s~

-A- VFO frequency a nd mode . or • All '-(Jllti "lal".lnpu l m led 2;'0 W
viet' versa. VFO LOCK swn..-h. PEl' on SSIJ. 200 W DC on C\ V.
RIT for VFO o r memory. UPI 120 W 0 11 1';\1 Io pliona U. 60 W on
DOWN ma n ual scan wim AM. 0p'·!;II.·s on 12 v ue o r on
optional UP/DOWN mir-rophone. 120 VAC. or 220240 VAC with

opucnal PS-430 AC power
• El/!ht memories store frequency. Is u pp y.

mode. and band data. 81h I
• Fluorescent tube d i~i1a l dtsp ay

uu-umry sum-s RXITX fre- tndtcates frequ"llcy to 100 Hz
qu.'n('ir" independently. liD liz modH10lblri.

• Luhluru battery memory back-up. • All-mode squelch cm-un. b uil l -in .
lEst. 5 yr. life.I • Built-In norse b lanker.

• Memory Scan. • RF anenuator (20 dBI_
• Pro~rammablr alllomalle ba nd • VO X clo·uil. p illS st.'ml brea k -in

S<"".1Il wldlh. w ll h sld .. ·to l1e.

KENWOOD
TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut. Complon, California 90220

Op tional acc cssoric s :
• 1'5 -430. PS -3 0 or KI'S ·21

AC pow e r s u pplies.
• SP-430 e x terna l s p ea kr-r.
• MIl-430 m obile mountln~

bracket.
• A T -250 a utomatic ant e-nna

tu ner, 160-10 m , Ind. WARC.
• AT-1 30 compact a n tenna tuner.

80-1 0 m . incl. WARe .
• FM-430 FM unit.
• YK-88C 1500 Hz! o r YK -8RC N

(270 Hzl CW filters.
• YK ·88SN 11 .8 kJ11.1 SSB nncr.
• YK-88A (6 kHz) AM filler.
• MC-42S UP/DOWN hand mtc.
• MC·55 (81'1 mobile rmc.
• MC--60A deluxe desk mil' .
• M C--80 desk lop U P/DOWN ml...
• MC-.85 m u lti-function desk mlf" .



ttir PM 1 tra:allCefftr
w ith e't'ety conceivable operating
feature.

R -2500 FEATURES:

• Weighs 540 g. 11.2 Ibsl . 66(2·5/81
W x 168 16-5 / 81It x 40 11 -5/81 D.
mm Imcbesl .

• LCD digital freq uency readout .
• Ten memories Includes ~MO~ for

non-standard spilt repeaters.
• tntuum battery memory

back-up. buill-In. test. 5 year Ilft'l.
• Memory scan.
• Programmable automatic band

scan. and upper/lower scan
limits: 5 ·kHz steps or tarser.

• Repealer re\'e~ operauon .
• 2 .5 W or 300 mW RF output.

(HVW W power swnctu .
• Built -in tunable [with variable

resistor! sub- re n e encoder,
• Buill-in l 6-key autoparch cucoder .
• Slide-lock battery pack.
• Keyboard frequency setecuon .
• Covers 143 .900 10 148 .995 Mliz .

e etta ng
• Battery statu s Indlealo r,
• Complete wi th Ilex thle anten na.

400 mAli NI-Cd battery. a nd
AC charger.

Optionalacces sorles :
o ST-2 Base stanon power supply/

charger Iapprox. 1 h r.J
o M S-I 13 .8 VDC mobile standi

charger/power supply.
• \'B-253O 2-~1 25 W RF power

amps.. IT R· 2500 on1yl .
o T V -1 programmable CTCSS

encoder [T R· 2500 onlyl .
• TU-35H Programmable (.iCS5

encoder [mounts Inside
TR-3500 o n lyl.

0 1'6 -25 11 He-avy-duty 490 mAli
NI-Cd battery pack.

• IX:-25 13 .8 VDC adapter.
• £IT-) Battery ca se for AA

JIlan~aneM'/alkallnt" cells,
o SMC-25 Speaker m icrophone.
• LH-2 Deluxe leather case.

TR-3500
70 eM FM Handheld
o Covers ....0-4..9 .995 Mliz In

5 ·kHz steps.
. 111-1.5 W. Low-300 mW.
o TX OFFSET SWitch. ±5 kHz 10

+ 9 .995 101Hz programmable.
o Auto/manual squelch control.
• Tone switch for opt TU-35B
o Other outstanding features

similar 10 TR·2500.

o BH-2A Bell hook .
o RA-3 2 m 3/8 1. u"leseopinJ;!:

antenna [fo r T R·25001.
o \ \'S·1 Wrist strap.
o EP-I Earphone.

o Pro~rammnble th ree sub-tone
chann els with opllonal
T U-79 u n it te-ncodert .

o Butlt-In 16 -ke y autopatch e-ncoder ,
w ith m onnor (Audib le ronesj.

• Fro n l panel keyboa rd co ntrol .
• Covers 142 .000-148 .99 5 Mill 1\1

5-kHz STeps,

o Repeater reverse switch.
[Loek lngl

o "Bee per" a mphfle d th rou,!.(h
s peaker,

• Compact Ill4htw c igh l des ign .

Optional acces sories:

• T U-79 rh ree freq ue ncy lo ne unit.

o KI'S -1 2 nxcc.srauon p ower
s upply fo r T R ·79 50 .

• K PS-7 A fixed -station power
s u pp ly for TR-7930_

o 51"-40 compact m obne speak e-r.

• I' rogrammabte p riority alert.
May be pnl.'(ram llwd In any
memory.

• Progra rlllllab le Illt' m o l)' SCUll
jock-o ut . Sk ips seh-ctr-d m e m o ry
cnannets durlnj..( s ca n .

• I'rogranllll<lbl,' hand sca n wid th.

• Ce-nter slop ctrcun fo r hand
sean, with Iudtcafor.

• Sca n resume sekda bl'''. xctect­
abh- automaue rune res ume­
scan. o r earner operated
resume-sea n .

o Scan s tart/stop fro m up/down
mn-rophone.

re-pe-a te r o ffse t. a nd opllonal
SUb-tOIU' cha n ne ls . Memo ry
patrs for mm-sta rtdard s p ills.
"A" and "U- set band sean limits.
l.I ~h l t'd me-mory selector knob.
Audible "beep " tndrcatcs channel
I posit io n.

o t.uhtum battery memory back-u p.
(Est. 5 y r. hfe.l

0 45 watts o r 2!) walls o u tp u t.
11II1.0W power switch for red uc­
uou to 5 w atts

• Au tomalic o ffs e t. p re-programmed
for snnpk-x o r ± 6 0 0 k l Iz offse-t.
In arx-urdanr-e wHh Ihe 2 meter
ha nd pla n. ·OS" key for manua l
c ha n/-(e ill o ffset.

KENWOOD
TRIO-KENWOOD COMMUNICATIONS
11 11 West Walnut. Compton. Cautorma 90220

TR-7950/7930
Big LCD, Big 45 W, Big
21 memories, Compact.
OutstandIng feature s providing
maximum ease of operation
in c lud e a large. easy-to-read
LCD display, 21 multi-function
memories. a c h o ice of 45 watts
(T R-7950) or 25 watts {T R-7930),
and the use of m icropro cessor
technology tbrougbout.

TR-7950/TR-7930 FEATURES:

• New. la rge . easy-to-read LCD
digita l display. Easy 10 read 11\
dlITT I sunlight o r dark [bar-k ­
lighted), Displays TXlRX fn"
quenr-tes . memo ry cha nne-l.
repeater offset. s u b-tone number.
sca n, and memory SC".lO rock-out .

. 2 1 new mutn-funcnon memo!')'
ohannets. SIOn's frequency.



ELZ ELZ

Serect I of 3 sensors by soft touch switch. Three wide
bandwidth sensors cover 1.6-SOOMHz. "5'.00
RS·! : I.6-60MHz R$-2: J.6-150MHz RS·3: 130·500MHz

().2kW O·200W O·200w

CT-1S0
OII~ -.:00ltd.
4lX'oN ~ak b llTWl.
r5UoN~ DC-~

546.00

CT-300
~.<..-.
I kW~"'1or31TWl.
)(I()W~ OC-15OMHl
568.00

DUMMY LOADSSP-600

•---...

SP·600

CT-ISA
sow pto", 1'iW ""Q
SO-2:N S<.-.on CUTmy
DC-5OOMHz. VSWIl<r I]
112.00

CA-3SA
CCIOt3Irn~~~t>l~.
(IloP-~ SU'9"
\I()j~ prO!~tOt

low f=. low VSWJ!
OC-5OOMHz. 350\1 Dlfakdown
S22.00

COAXIAL SWITCH

TERMINATION POWER METERS

CT-ISN
'iOWpt'ak. 1SW""9 .
~ N D\.fnmy lOad
DC-'ioOOMHl. \/Sill'! '"' 1:1.1
$21.00

SURGE SUPPRESSOR

CH-20N
lw::J..way cooxlal SWItch.
50-239~ <OfII"I«tOt
OC-9CXlMHz. IkIV~
S54.00

- -

ELZ

-,-­WELZ !"~

Two position antenna switch and indicators. Three power
ranges to IkUl, 1.8-I60MHz. "07.00

Three b.and 5erlSO(S 12m. 220. 450MHzI. 10 percent accuracy.
O·150W c\v, LED power range indicators. 1'109.00

SP-250

SP·ZOO

Sp·400

Drstoouted by
EnconulI, Inc.
2000 Avmue G. Surt~ BOO. Plano. Texas 75074
f'hone 1214/ 423-0024 TLX 79-47B3 ENCOMM DAl.

SP·Z50

SP·15M

Sp·45M

SWR & POWER METERS

low-profile. economy 2kW wattmeter 1.6-60MHz band­
width. 3W SWR sensitivity. Three ranges.A Best Buy! "'5.00

J.8-ISOMHz. 200 watt. low-profile wattmeter. VSWR, FWD
P\lIR, REF PWR, 1.5W SWR sensitivity. Great tor mobile HF.
'60.00

VHF-UHF to 100 warts. 3W sensitivity for SWR, 10 percent
accuracy. Alr metal shielded construction. '.5.00

.-<

TP-2SA
lS ~-...nol
D'.(lS)( lor.-.-.

~'roo.~ Load

S4O.OO

TP-OSX
8N( ..... ""tol,
5W~ cr-tc...
F"1Pld uIiI;w~ .

NI ayg CIu'mJy Io.>d.
111I <f'rU< 50-~
SZI.oo

""""'""" byEnco..... Inc.
2000PI~G. SUIte BOO. Plano. Texas 75074
Pholle' 1214J 423.()(l24 TlX 79-4783 ENCOMM [}4,l

CIRCLE ..~ READER SERVICE CARD

"""""'" ""Enc.... lnc.
2CXXl~ G. Sul~ llXl. PL.Y1o.~ 75/)74
~ 1214) 42J.OO] 4 llX 7'M783 ENCOMM OO'.I.
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AN EDITORIAL

O ur tower is festooned in holiday oma­
ments this year as COville shapes up for
the fest ivities. Gifts and packets of zone
23 cards have to be delivered by sleigh
this yea r, as the snow came a bit early.
The delivery man is a ham, too (everyone
in COvil le is). and he lets those ahead on
the route know that WAZ is just around
the comer. John Rogers.W2ADC, ushers
us once more into the holiday season via
his watercolors and imagination. We at
CO join w ith John to wish all of you a very
joyous Holiday Season and a Happy New
Year.

For all o f us 1984 is shaping up to be a
good year, and judgi ng by lhe manu­
scripts I've been receiving lately, we're
going to have some pretty terrilic issues
of CO in the months 10 come. Partic ipa ­
tion in our Contests and Awards Pro­
grams seems to be ever increasing , and
that just means that more of you are en­
joying amateur radi o and rea lly getting
more fun out of it. This is a happy and en­
thusiastic time of year for most of us, so
let's try to keep that feeling going
throughout the year and make the most
of it.

Travels With CO
We arrived at Mundelein, Ill inois, fo r

Radio-Expo on Friday afternoon. Radio­
Expo weather sort o f parallels Dayton in
that it's either very good or rotten. This
year we got a bit of both . Saturday was a
great day and Sunday was cold and rainy.
We had the good fortune to have our CO
booth next to the prize booth, where
prizes were given out on the hour
throughout the weekend. Needless to
say, it was a heavily trafficked, busy spot.

CO's USA.cA Awa rd Custodian and
Awards Columnist Dorothy Johnson,
WB9RCY, and her husband spent time at
the booth, where they met many active
County Hunters. I brought out a Quick sy­
nopsis of the Volunteer Examiner Pro­
gram, whic h had just been settted by the
FCC the previous attemoon. and tha t
caused a stir of actrvtty by people who
hadn 't expected the form and substance
of the decision .

Herb Nelson of the Radio Amateur 's
Gal/book came by, and after talking to
him for a while we came up w ith the idea
of reviewing the Gal/book. After all, we
were already in the Chicago area . We
pushed the review through in order to
have it in thi s issue.

Heamarket aficionados had a great
time here, as there was " stuff " of every
vintage and every technology, and the
ever-pooutar "stutt' that defies use or
description. This translates into some-
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thing for everyone, and everyone came
home w ith something.

The next day Dick was off to Spain for
the celebration of the first issue of CO Ra·
dio Amateur, the Spanish- language edt­
tton of Co. We were all fortunate to have
His Highness, King Juan Carlos (EA0JC)
grant an interview for our first issue. A
picture 0 1 him at his stat ion graces our
first cover. The magazine was offic ially
launched at a technical exposition in Bar­
celona. An amateur radio station was set
up, and the government allowed a special
call, ED3CO, to be used for the duration
of the show. Dick managed to get in some
operating time, and one of the first people
he worked wa s Wayne Green, W2NSD/1 .
For the record, Wayne does OSL.

Two weeks later Dick, Jack, and I were
in Houston lor the AARl National. Due to
the airline situation, we arrived about 20
minutes before c losing on Friday eve­
ning. However, lew McCoy, W1lCP, saved
the day by settmg up a Quick display of
magazines earlier in the alternoon. He
had the foresight (and time) to get there
earlier .

There was a lot to see and buy if you
were so inclined, and lots of folks seemed
inclined, notwithstanding the state of the
local economy. Ade Weiss, K8EEGi
W0RSP, our resident QAP expert, flew
down to give a ta lk on QAP (what else)
and managed to come away w ith an
award. Rev. George Dobbs, G3AJV, the
Edi tor and prime mover of SPRAT (the
British journal of the G QAP Club), finally
made it official, and Ade was presented
with a DXCC Mill iwatt troony. Don Mc­
Caenon. N41N, was there to speak on 160

meter contesting and operating , and lew
was persuaded to fi ll in a vacancy in the
schedule and give a talk on antennas. CO
was indeed well represented at the
forums.

Earlier in the month I had worked out a
sw ap with Lew. I traded some old gear for
his Unimat lathe, the little German lathe. I
Shipped the gear to him, and he brought
the lath e along w ith the accessories
down to Houston. All I needed wa s a mi­
c rometer. If you believe in posit ive think­
ing, everything is possible. I managed to
find a 1 inch and a 2 inch micrometer at
the fleamarket at extremely good prices,

Wh ile we had a hectic weekend in
Houston, Arnie and Herb held the fort at
the Virginia Beach Convention. This one
is held at the new Convention Center
about six blocks or so from the beach.
The fac ilities are excellent, and the peo­
pie there are extremely friendly, so I'm
sorry that I couldn't be there this year. Ar ·
nle and Herb reported an enthusiastic
c rowd and. of course, a great tleamarket
(Herb is hooked on them, too).

This weekend sort of c losed the offic ial
plans for the CO travelers for 1983. Most
01 you seem to enjoy these reports on
what is going on in amateur radio through'
out the country. For those of you who

1 don 't really care about who we saw,
I where we were, or what we ate, then II urge you to find out for yourself how

much fun and excitement can be qener­
i ated in a hamfest weekend. Part 01 that

enjoyment is the recounting of it to some­
one else.

Another Slacking Stufter
If you have a large stocking hung up by

the fireplace, you may have room for this
item. There's a new book out called The
First 50 Years, A History of Collins Radio
Company and the Collins Division ofRock·
well Collins. It is a large-formal, hard-cov­
er, beautifully produced book that traces
the complete history of Collins Radio Com·
pany.The text is easy to read, and there is
a treasure trove of illustrations from the
early years in Art courns's attic to the lat·
est equipment being produced . It is easy
to see how the Collins mystique orfqinat­
ed and continues today. For all of you Col­
lins owners and fans, the book is a great
buy. It sells for $10.00 (plus shipping and
handling as follows: $2.75 domest ic,
$16.60 Far East, $11.80 Europe, $7 .00
Central America). You can order a copy
from Spectrum Association , Attn: Judy A.
Jourdan, 105·161 ,400 Cotl ins Road, N.E.,
Cedar Rapids, Iowa 52498.

73,Alan, K2EEK

Say You Saw It InCa
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Now and Then
Editor, CO:

The accompanying photo was taken in
about 1963 when K9YNB was a Novice
and then a Technician in Chicago. Today
N7ETP is a General in Phoenix, Arizona ,
and my gear is altogether different. Can
you idenlily the gear in the photo?

My present station equ ipment includes
a Kenwood TS-13OSE transceiver (80-10
meters), PS·30 power supply. MeSO mi­
c rophone, TR·2500 2 meter handheld,
Dent ron tuner. Demren SWR, Alden
PCS-300 transceiver, B&W a-band trap
d ipole, rsocore 2 meter, and Isotron 2
meter. Howard Halperin. N7ETP

Phoenix, AZ.

Qu~e An Achievement
Editor , CO:

No code license ! If you ask David.
NJ5S, of Duncanville, Texas, he would re­
ply, " You cotta be kidding ." David is a
new amateur Extra class, wh ich is not un­
usual. However, in his particular case it
was quite an accomplishment in that
David is only 12 years of age, 12 March
83. He received his Novice ticket 11 April
83. General class 21 June 83, and arne­
teur Extra c lass 19 July 83 .

He is a well -rounded and busy young
man who works on his grandfather's
ranc h and maintains lawns in the neigh­
bo~hood .to earn money for ham gear. He
eruoya fishing , sports, and is an avid
r~ader . He is also an accomplished pia­
nist and plays the saxophone in his
school band .

David has a Ten-Tee 544 transceiver
with remote v.t.o. running into a crcooo
mounted vertical antenna. David enjoys
c.w . and phone, and he can be found on
the lower end of the 20 meter phone band
at about 14.160 MHz.

He is extremely interested in electron­
ics. However, David's plans aretopursue
a medical career. He entered the 7th
grade this August at Byrd Junior High
School, Duncanville 1.5 .0. David is the
eldest son of Royce and Dorothy Bansal
Duncanville, Texas. '

Russ Brookover , NB5Z
Duncanville,TX

Robert H. Johns, W3J IP
Huntingdon, PA

Another Correction!
Editor, CO:

I wish to point out an error in the Basic
program for the article " Latitude and
longitude Calculations" by Thomas R.
Sundstrom, W2XQ, in the August 1983 is­
sue of Co. line 1390 of the listing gives a
formula for converting lat itudellongitude
from oeqreesrmmutesrseccods to deci­
mal degrees, and the line reads'

1390 C(X) = 0 + (M I60) + ((5 /60) · .001)

this should read :

1390 C(X) ::: 0 + (M / 60) + (5 13600)

To illustrate the differences, the deci­
mal va lues for 48°59 '64. (which is an at­
ternate method of writing 49°00'04 -) are
tabulated below:

llid new
48°59'64 " 48.9844177 49,001111
49°00'04 " 49.0000666 49,0011111

I also wanted to tell you that I enjoy
your magazine very much.

WilliamW. Wilson
Anacortes, WA

Say You Saw It In CO

,-- - Our Readers Say:- - -
Corrections For Parallel

Vertical Article
Editor. CO:

Many sharp-eyed readers of the article
on pa ralle l verticals in CO, August 1983,
have called in or written asking about
some errors in the article. Most of them
are mine, and I apologize for them. I'm
sorry that I didn't get a chance to proof ­
read the copy before it was published.

The corrections mat I know about so
far, are: .

1. Fig. 8-The 4'9 · segment at the
base of the 30 and 10 meter element
should be 3 '8·.

2. Fig. 8-The number of capacity
I?ops shown here is wrong. The photo,
f ig. 1, and the text have it right. The B&W
ad on page 98 also shows the loops clear­
ly and correctly.

3. Table 1-72'3- of EMT are needed
not 90 ', '

4. Table 1-576' of wire are needed for
the radial system of fig. 10. not 560 ',

. 5. Table I-No sheet-metal or self-tap­
ping screws are listed, but two of them
are needed lor connecting the coil wire to
the adjacent EMT. Holes for these aren't
shown in fig. 8 either. Number 6 or 8
sheet-meta l sc rews, V2 · long, wilt do f ine
here (see fig . 3).

Several people have asked about alter­
natives to guying the vertical. I'm sorry,
but I can 't predict whether a particular in­
stallation will work or not. There are too
many unknown quantities. Good luck with
the antenna!
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Please send all reade< inqui'ies d lfecll1

"WESTERN PENETRATOR"
DX·33 3..,lement trlbander
DX·34 4..,lement t,lbande,

- Expertly engineered.
- Outstanding performance.
- Wider bandwidth.
- HIgh strength tubing,
- Each trap Individually sweep

frequency tested.
- Reinforced center sections.
- Stainless steel "U" bolts.
- Competitive price.
- Low SWR.

The Western Penetrator is 8 new force to
be rec koned with! " will help you pene­
trate the four comers 01 the earth and wi.
provide years 01 maintenance tree opef'
amg pleasure_

Outstanding design and strict QU8lrty coo­
trol combine to produce a supert:l ecoteet
winning antenna.

DX·33 31lement trlblinder - S219+UPS
DX·34 4..lemenl trlblinder. S299+UPS
Write or cal today for complete speciflCa'
tions and exact UPS charges to 'YO'JI
home. 5end for FREE cataklg describing
the Western Penetrator, and 0tK complete
tine of Noise Bridges, SYt'R Meter, BaJuns,
VlF equipment, Antennas and more .
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Rockwell International

...where science gets downto business
CIRCLE 50 ON READER SERVICE CARD

, dergoes
24-hour burn-in, then is a ligned and tested to
meet or exceed every spec on the data sheet.
Which makes us very confident'about warrant­
ing your KWM-380 for one full year.

The result is a radio with superior perform­
ance and last ing quality, not front-panel glitter.

Frequency stability is just one example of its
beauty: typically, drift is as low as 10-12 Hz per
hour for normal ham shack environments.
Other companies haven't matched our perform­
ance because they don't match our quality
behind the panel.

Add some real beauty to your station.
See the KWM-380 at your nearest authorized

dealer. Collins Telecommunications Products
Division, Defense Electronics Operations,

Rockwell International, Cedar Rapids, IA
52498. Phone (319) 395-5963. Telex: 464-435.

At Collins, we know senou
settle for less than profess ional performance.
So we build every KWM-380 to commercial
rather than amateur standards. For example,
our PC boards a re connected by ribbon cables
with gold-plated pinfield connectors. The boards
themselves are all glass epoxy, and virtually

unaffected by temperature and humidity which
cause intermittents in the more commonly
used phenolic boards.
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8 • CO • December 1983

• North Amtfieln ' , Iec:,m.rtncl IIadio Het· The Honey·
well Amateur Radio Clubs have announced the De­
cember 1 Nor,h Amertean Teleconference Radio Net
fT.RN,lwl1h Vern "Rip" R,poflella, WA2l00. Execu­
live V,P. of AMSAT, speaking on the amateur space
program II is erpecled thaI amateur satellites,
space technology. and SPace rmssoos WIll be dis­
cussed wring the I'lel NCS for the net wiH be Jell
Brennan, WB4WLW, Ollhe Honeywell and AMRAO
Amateur Racllo Clubs. Washington, D.C. The net
starts at 7:30pm. Central Tmle(1oca1 netsmaybeqln
earlier). for a complete lISt 01 stations and ecaroos
participahng In the net check the Gompuserve
"Hamner ' X1D Database or contact the Net Manag·
e•. Rick Whiting. W'TN, at 4749 Drane Drive. M,nne.
ton«a, MN 55343 rs.e s e. please). Most areas in the
U.S, aTld much ol Canada are covered by the net. WIth
2·way contact eveo 10' «ceues and haoo-held reoce.
(On March 8.1984, the T,AN subject will be "Ama­
teur RadIOand the Law" WIth the tee ham lawyers as
soeaeere.)
• HOIndi-HOIm Winter HOImlnl • The Annual Hanoi-Ham
Winter Ham fest will be he ld Saturday, December 3.
at the Eagles Club in Far ibault. Minnesota. start ing
with reqistranon at 9 a m There wi ll be a hand i·ham
equipment aucnon, ernner at noon. prog ram. and
prize draw ing Talk·in on 19/79 For more in1orma·
nco. contact Don f ranz. Wal f iT. 1114 Frank Avenue,
Albert l ea. MN 56007
• ConllKtic:ut DX. AUOtllllon's KOHI - The Connecticut
OX Association WIll operate K0 1R from 1300 to
2000Z on SalUlday. December 3. Irom the home 01
Mark Tw,lIn, The Ma.k Twa"n MefTlOflal. in Harllord.
CT. The treqeeocres for bOlh phone and C.W. WIll be
the lower portion 01 the Gene.al and Uf)pel conooot
the Advanced bands. for tun coIOf OSl send you.
OSL and sas e, toConnel;:lIeut OX Association. PO.
Box 181. Columbia, CT 06237
• Special E... SbtitII W4 SVI • Homestead f lorida
Everglades ARC w,1I ope.ale W4SVt betweefl 1300
UTC oecereer 3 and 2200 UTC oecercer 4 10cee­
beate tee 36th anr1lversary of the dedICation or the

CIRCLE~ ON READER SERVICE CARD

Everglades Nationa l Park. rtecoeeces: 10 kHz up
flom lowef edge of the 40 10 10 meter Genelal c lass
phone bands and 10 kHz up tfom lower NOVICe band
edges; also 20 meters C.W. and 146.52 104 Hz Celtlli·
cate for QSl and large s.a.s e 10 W4SVI. clO DICk
Dowst. WB4HZK. Evelglades ARC. 14511 S W 287
st-eetteecre Qty. fl33033

• kllll...... Wlsl Virgiftil . E_pKit*I • The Tllple
States Radio Amateur Clubw~1 ooerere Irom Bethle­
hem. West Vllg,rna, December 16 and December 17.
Irom 1400 100200 UTC daily OperatIng f.equenclllS
101 WD8DDUS WIll be 7.275. 14325. 21425. and
28550 104Hz on s.s.b.. 7.110. 14075,21 ,110. and
28.110MHzonc.w.:and 14Q95MHzonRTTY Asce­
crar holiday cernncate will be sent to all nose ceo­
tacted who send an s.e.s.e. 10 TSAAC. 26 Maple
lane. Bethlehem. Wheeling. WV 26003

• Christmn Florida: Corooacc Wireless AsSOCIation
Will operate stanon K4HM L from 1400Z to 2200Z
each day. December 17 and 18, Prequencres up 10
kHz t-orn the low end 01 the General band, Special
QSL avai lable lo r e.a.s e 10: K4HML, PO, Box ' ,
Edgewa ter , FL 32032,
• Thompson. Ohio, Special Evenl · The Burn lamily will
operate B-NaEVE. U·KD8EO. A·N8EVF, N·KD8EV
during Seasons Greetings Irom "The LIttle Town 01
Thompson," You must work all l our hams to receive
your cemtcate. Operation wiil be on December 17
Irom 1400-2000 UCT anctDecember 18 from 1400­
2000 UCT on 40 meters in lhe General class band
Send an s a s.e. and OSL to6215C1ayStleet . TI'lomf)­
son. OH 44086. CertIficate size is 8'IJ' x 11'
• lIiItwiII1eI S.apfut - The 12th Annual MlCI'Nlnter
Swapfesl sporlSOIed by the West AllISRadto Amateur
Club WIll be held on Salulday. January 7. 1984 er the
Waukesha COunly Expo Centel Forum. StartIng "me
is 8:00 am and admission is $2,00 in advance 01
~.OO at tte dooi , Tables are ~OO .eselV8d untIl
11 :00 a.m or $.400 at the door (lilSI come Ilfst sew­
ed). for rceets or inlormallQll wnte WIth sa se 10
WARN:;. P.O Box 1072. M ilwaukee. WI 53201 .
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• Vertical gain - 0 to 120 volts e Continous free run to
locked image response e Power supply 9VDC - dual polarity
Controls: Single o r dual t race e On-off, battery-A/C ·
Sensitivity; separate pas. & neg . controls e Sync C & Sync
F controls
Limited, 9O-<Ia)- warranty
1'10 risk Introductory offer. The revolutionary Pocket-O.
Scope is a development of Calvert Inst ruments , lnc., for
25 years a manu facturer o f electrical eq uipment. As a n
in troductory offer for a limited time o nly, you can buy the
Pocket -O-Scope including a carrying case, AlC adapter, 3
standard "grabber" probes and 2 high voltage probes for
o nly $249.95, a $32 1 value. If you act now, you will also
receive F REE Calvert's 200-page Comprehensive Oscillo­
scope Training Manual , a $15.95 value!
Put your Pocket-O-Scope to the test for
two weeks. And if you
decide, for any
reason, that the
Pocket -O-Scope
is not fo r you,
return it within
the 14-day trial
period fo r a prompt
refu nd . The training
manual will still be
yo urs to keep .

Mail this coupon today, or call toll-free" while
the Introductory offer is still in effect.
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19851 Ingersoll Dr. , Qcvt'land 0 11 4-C116· 216·356-2155

CRT oscilloscopes just became
obsolete! The revolutionary new solid-sta te digital
LED Pocket -O-Scope does it all, in a -t-ounce package you
can put in yo ur pocket .
.:as,..10 use. Ideal for the hobbyist or the technician. The
Pocket-O-Scope is 100070 solid-stale, focus and brightness
on the 210 point, high-intensity Illumi nated screen a re elec­
tronically self-comrolled. The trace is a/ways in sharp
focus. Zero and sweep positions a re maintained automati­
cal ly. Zero-reference, or cross-over line is alwa~ ~entered

for full trace minimum on the screen. Automatic internal
circuitry always assures a properly positioned wave fo rm.
4 solid-slate controls do il all . T he o nly knobs on the
Pocket-O-Scope are fo r positive and negative sensitivity
and for coarse and fine synchronizatio n o f the frequency
of the incoming signal. The easiest to use, full capability
scope available! . / .
Years in development . T he Pocker -OiScope IS the culmina­
tion o f years of development in high technology, micro­
electronic components and digital design.
Features: All solid-stale, digital design . Hand -held or
bench o peration . High resolutio n 210 point , 1 .5 ~ sq uare
d isplay . Battery or A/ C operatio n with adapter . F~ctory

calibrated - never requires recalibration • Full function,
single trace capability plus Yi channel dual trace and signal

inverter . Full
overload protec­
tion to prevent
damage to scope
• Automatic
zero voltage
centering e
A utomatic free
run or locked
Image e Auto­
matic full ho r­
izontal sweep
circuit e
External
input/ output
for add-on
capability
Specifications:
5 Megaher tz
bandwidth e

Sensitivity ­
ver tical,
IOM V ·
Accuracy
± 3070 o n

wave fo rms­
sweep linearity ±
5070 · Time base
- . 1 microseconds
to .5 seconds
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B·3016 REG. S23lIgs
SALE $199.95

B ..1016 REG $21tgs
SALE $249.95

8.108 REG.$17'U5

SALE S159.95
11-235 REG. $IlU6

SALE $79.95

Buy a T5 4305 for

$899.95
and select your free

package from among the
following three groups:
1) MB-430. FM-430. YK-88A

$119.85 va lue.
or 2) MB-430. MC-42S.

YK-88-SN. $11 2.85 value.

or 3) Ham Radio Outlet
$90 CASH REBATE.

$1399PR'CE
INCLUDES: FREE

PS·35 POWER SUPPLY
(Mot.nls inIemaIy)

REG. $160 VALUE

NEW!
FT·980

BIG VALUE
COMBINATIONS

TS·430S

BURLING.....E. CA 94010
999 Howan:llwe" (4 15) 342·5757
S m,lBs SOUI~ Ofl 10 1 "om S F ....'pool

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

:;; ., ._-- .

FT-208R~W&§ @l!:D FT·708R.....
J v CALL FOR LOW I

PRICES ON HANO·HELOS
and all YAESU ITEMS.

SAN [MEGO, CA 92123 YAN NUYS. CA "401
S375 Ke.nyV" Road (619 1S60--4900 626S Sep.lhoeda 8IYd,. fZ13) 98&-2212
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pJ~~~ 800854-6046
9:30AM to 5:30PM PACIFIC TIME.

OVER-THE·COUNTER, 10AM to 5:30PM.
ItIONDAY THROUGH SATURDAY

(;AUfORNIA CUS TOMf llS PlEASE PHONE OR vIsa U$rED STOIlES

ANAHEIM. CA 92101
2620 W. UI Pam..

(714\ 761·3033 (213) 860-20'0
8<tl_ Do_land &1<_,. 8<tl,y FAlm

FREE SHIPMENT Cu:.~'~~'!.·:~/S A
01\1 MOST rru lS TI1Al CAfIlIIE SNPf'EO UPS 8AOWN

THERE ARE soee [ )(CEPT1OOIS"' AI..PHA. lRI-EX AAI[lI<lM

PRlCES_FC8~

EXCfPT FQA CEAT_
CO' '8' ''TlOttS
~~

KLM
KT·34A

SALE $299

KT·34XA
SALE $4S9

KENWOOD
TS·930S TW·4000A

FM " Du al Bander"

NEW!!
tf ~IICOM I

IC-751

"""'= ==2 m a nd uw_
70c m in a ..- .... "il·~i:!

sing le
package!

with Antenna Tuner Buy a TW 4000A for

3 Free :~'::us Items $599.95
and select~ of the following

1)SP-930 Speaker. items absolutely free!
2) MC-60A microphone. 1) VS-l Voice Synthesizer.
3) YK-88C.1 filter. $39.95 value.

REG. $2029 VALUE 2) TU-4C sub-audible

$1799 tone generator. $39.95 value .

3) MA-4000 Duo-band
A $230 SAVING Mobile Antenna. $44.95 value.

PLUS FREE SHIPMENT UPS (Surface) ALL COMBOS

OAKLAND, CA 94601
21111 Telegraph AIle " (4 15) 451·5757

Hwy 2. 0000._" l.rt 21\f1 olI·.-.np
ov, . .....'"""'"' • ......... ._00._.....·..- . ",,~

A....'m • •£CllO>< • • >oc...~ . ......_lEC . ..flO • 8 A ..,

III./TTE.."'" • C" • lIOO'< • """ • COUJ~s ."'-"'ns •CUSHCOW'1

W·Sl
SALE $799

W·36
CALL FOR PRICE

LM·470D
CALL FOR PRICE



a CQ EXCLUSIVE
CQ Interviews:

Dr. Fred W. Decker, W7ANX
Deputy Assistant Secretary, OERI

u.s. Department of Education, Washington, DC

BY DR. THEODORE J . COHEN·, N4XX

Dept. of Education officials visit Capitol Hill Ham Station W3USS. Left to right: Dr. Lee
E. Wickline, K3HOU, Director, National Dissemination Programs; Dr. Fred W. Decker,
W7ANX, Deputy Assistant Secretary of Education, Office of Educational Research
and Improvement; and Dr. Marshall L. Schmitt, WA4PNP, Senior Program Officer, In-

stallation Sranch"NON.

A native of Portland, Oregon, Dr, Decker
received his B.S. degree in physics from
Oregon State University. an M.S. degree
in meteorology from New York Univer­
sity, and a Ph. D. in physics, meteorology,
and mathematics from Oregon State Uni­
versity. His wartime service and reserve
activity in the Air Weather Service Jed to
his present status as a Lieutenant Go/­
onet. U.S. Ai, Force Reserve-Retired.

Dr. Decker joined the Oregon State
University faculty in 1946 and served un­
til 1981. Here he taught courses in engi­
neering physics, astronomy, climatology.
and theoretical and applied meteorolog y.
He also appeared in court on a frequent
basis as an expert witness in his active
role as a forensic meteorologist. During
his career, Dr. Decker has published over
80papers, reports, articles, andbooks on
meteorology and science.

Dr. Decker has served in the U.S. De­
partment of Education in his present post
as Depu ty Assistant Secretary, Office of
Educational Research and Improvement,
since 15 September 1981.

It is with extreme p leasure that we now
present this exclusive CO interview with
Dr. Fred W. Decker, W7ANX.

co: Fred, te ll us a little about the charter
of the Department of Education. What
are its responsibilities to the Congress?
Decker: The Department of Education Or­
ganization Act, Public Law 9&88 of Octo­
ber 17 , 1979, established the Depart-

' c/o Media-teen», 8603 Conover Place,
Alexandria, VA 22308

ment headed by the Secretary of Educa­
tion . The Department's stated purposes
are providing equal access 10 education­
al opportun ity, encouragement of in­
c reased involvement of people in Federal
educational programs, improved quality
and usefulness of education, coordina­
tionof Federal education programs, man-

•

agement and efficiency of Federal edu­
cation activities, and accountabil ity lor
Federal education programs.

CO: And the Office of Education Research
and Improvement? What is its job?
Decker: The Office of Educational He­
search and Improvement (OERI) adminis-
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ters fun ctions delegated by the Secretary
in areas of research. development, demo
onstration , evaluation, and assessment. t
At present the principal components ln­
elude the National Inst itute of Education.
the National Center for Educational Statts­
t ics, and a center which administers pro­
grams for libraries, educational technol­
ogy-including TV-and dissemination.

CO: As the Deputy Assistant Secretary.
could you te ll us a little about your re­
sponsibi lities?
Decker: We ll, Ted . I support the Assistant
Secretary 's efforts and deal w ith internal
management of the Immediate Office of
the Assistant Secretary. This often in­
volves represenling him when meetings
occur simultaneously or when he must
travel.

CO: In the area of education, what area or
areas concern you the most today and
why?
Decker: My personal areas of concern fo­
cus on the c risis in mathematics, sci­
ence, and technology education . We as a
nation seem to have relative ly few people
as a percentage of our population with
prowess and confidence in these fields.
Yet we need people as citizens. workers,
homeowners, parents, consumers. em­
ployers, defenders. and in many other ca­
pacities who know more about the techm­
cal or scienti fic matters that affect the
choices and decisions they must make.
However, too few students take math and
science courses, and their number is de­
clining. Our needs as a nation call for
more students to meet the challenges of
these " hard" courses and for more et­
tectlve ways to provide help to the striv­
ing learners. Rather than deplore the defi­
ciencies, for instance, I have tried to
encourage my scientist colleagues to
help people-young and old alike-to

tAs a result of the mission and structure
prescribed by Congress in the Depart·
ment of Education Organization Act of
1979. the Office of Educational Research
and Improvement (OERI) assumes re­
sponsibility for the administration and co­
ordination of the Department 's major
programs for research, dissemination,
and improvement programs. Also as­
signed to OERI are the Library and Learn­
ing Technology Programs. The program
activities delegated to OERI inc lude the
fof/owing: National Institute of Education;
National Center for Education Statistics;
Public Service Library Programs funded
by Titles I and JJI of the Library Services
and Construction Act; College Library
Program, Research Library Resources
and Library Research and Demonstra­
tions. all authorized by the Higher Educa­
tion Act of 1980, as amended; National
Diffusion Network (NON), and Technol­
ogy Demonstration Projects, both au·
thorized by the Secretary's discretionary
account.-ed.
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work towards more widespread literacy
in science and math.

CO: What steps are you-that is, the De­
partment-taking to address these con­
cerns?
Decker: The R&D activities of OERI pro­
vide information on the condition of edu­
cation, and conduct research to identify
improved instruct ional techniques. The
R&D activities also foster demonstra­
tions of promising educational tech­
niques and instructional units. This De·
partment serves. but it does not seek to
dominate or direct, the educational en­
terprise of the nation. The tatter task gets
its direction from the states and locau­
ties. We simply address the missions
which seem truly nationa l in scope so
that unnecessary duplication of R&D in
the various states w ill be avoided.

" The U.S.S.R.'s output of
engineering graduates is
five times that of the U.S."

CO: From what we read, the Soviet Union
is producing significantly more scientists
and eng ineers each year than are gradu·
ating from U.S. universities. Could you
give us some idea of the magnitude of the
problem and its possible consequenc es?
Decker: One estimate places the U.S.S.R.'s
output of engineering graduates at five
times that of the U.S.. but of course , the
raw numbers cannot take into account
the caliber of the instruct ional content.
Sti ll , wi th that many more basically pre­
pared engineers, the U.S.S.R. certainly
has a larger poolof aspiring graduate en­
gineers to draw upon fo r staffing its tech­
nological enterprises. The ramifications
of this dispa rity of engineering education
between the U.S.A. and the U.S.S,R. can
prove very fearsome .A nation like the So­
viet Union, which has "extra" engineers,
can, for example, assign them to oeci­
sicn-rnskmq posts not exclusively en­
gaged in engineering design and opera­
tions. Thus, the very kind 01 widespread
knowledge of science and technology­
"technological literacy"-which we ln­
creasingly seem to lack in the U.S.
among non-scientists and non-enqineers
w ill work to the advantage of the U.S.S.R.
by their having graduate engineers avail­
able for these related posts in industry.
We have allowed ourselves to feel saris­
fied when we have enough engineering
and science graduates to staff the post­
nons requ ir ing high expertise in science
and technology, and we must suffer as a
nation from the contrast with a system
that has scientific and technological Hter­
acy much more widespread among the
professional work force.

CO: With specific reference to the fie lds of
science and technology. colleges and
universit ies are finding it increasing ly
difficult to hold staff at a t ime when indus-

" I believe we simply have to
increase the range of
incentives available to
attract and motivate the
people needed as faculty
members in the universities
and colleges of this country."

tries' facilit ies and salaries look so attrac­
t ive . What can be done to ensure that
schools are able to retain the pe rsonnel
they need in order to provide a Quality ec.
ucation?
Decker: As my friend, Professor Millon
Fr iedman, observed: " People do things
because of incentives." I believe we sim­
ply have to increase the range of incen­
t ives ava ilable to attract and motivate the
people needed as faculty members in the
universit ies and colleges of this country.
Moreover, as my former c hief, Professor
Athetstan F. Spilhaus, has commented:
" The higher education institutions need
first-ra te m inds functioning as the
faculty ." Thus, our universit ies should
consider using the services of rea lty f ine
people wh o seek shorter-term duty on
campus than that associated w ith tong·
term tenured appointments. Adjunct tee­
ulty should be brought to our campuses
so that students are exposed to a wider
range of professional skills and current
state-ot-tne-art knowledge.

CO: It is our understanding that university
electronics and physics tabs across the
country have inadequate Of dated equip­
ment. Would you comment on this, on its
consequences, and on what is being
done to correct the problem?
Decker: Without knOWing the precise
standing of the equipment in labs and lee­
ture halts, we can su rmise that this equip­
ment will not "wear out " as a result of
hard service in universities . Therefore,
the equipment will last much longer than
its standing as " c urrent state-of-the-art."
This problem does not fall within the or.
rect concerns of OERI, but as a physicist,
I do see a concern which universit ies
must address. Whether the universit ies
lease the most modern equipment and al­
ways keep only the most modern appara­
tus in use, or whether they systematically
sell superseded equ ipment to bUy mod·
ern replacements, the financial problem
wi ll be defined by market condit ions. The
price for not coming to terms with the
market must be obsolescence 01 the eca­
demic equ ipment used. However, this
problem devolves upon academic admm­
istrarors and leade rs rather than on Con­
gress or the Administration.

CO: What is the Nationa l Diffusion Net·
work?
Decker: The National Diffusion Network,
o r NON, is a federally funded system that
makes exemplary educational programs
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Now you can move out of
the crowded 144 and 440 MHz.
bands Inlo the wide spectrum 01
1200 MHz because ICOM gives
you the opportunity to explore
the spectrum from 1260 to 1300
MHz ..• 40 MHz ... with all the
leatures found on populor 2
metet' and 440 MHz rigs plus
some:

Memones. Six memory
channels plus 2 wo's ooaoe
storage Of most used
frequencies in this wide band.
Each memory ouows memory of
frequency, offset direction. offset
frequency. and tone encoder
rreoue-cv. mtemor memory
backup available.

SCanning. SCan the
memories. seen all 40 MHz or
procrcm a secrreot to be
sccnrec. All scanning has the
option of scanning tor a busv or
open channel.
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Duplex. Be able to work
different repeater offsets. w ith
ICOM's pfOgrammable offset sys­
tem. as they become available

3 Tuning Rates. Tuning
increments of 10 KHz. 20 KHz or
1 MHz ore ovouooe for rapid or
slow tuning cA the bond.

Rtf . RlYon FM? Yes. ~ KHz
on e ither side of the transmit
frequency a llOwS you to tune
signals oeset from yours

Readout. four d igit green
LED readout fOf easy visibility day
or night.

The ICOM IC-120 gives vou
all of this plus a very quiet Pll
c ircuit. with excellent signol to
noise ratio. high sensitivity and a
stabilized power amplifier to
provide full cower over its
temperature and voltage
ro-ces. and the IC-120 is small.
only 2wH x 5'h"VI/ x 81i '"D.

Compl"'your
aystem wtth the IC
RP1210 repeder.

• PI.i frect'.JeOCY
selectiOn (198
channel. to KHz
steps. DIP switch)
• High stability PLl
(U5PPM/·30 to
. f:/) C) • Repeater
access via CTCSS
• DTMF control
funcfions
• Selectable hang
time • ID'er.

ICOM Ivnerico. Inc. 21 12-116th Ave NE, 0eI1e'vue.WA Q8004 (206)4~-a1.5.51 .3331TONeI"WOOd Drtve.SuiIe-J07. [bI1as, TX 75234(214)620-2730
All Slt:lh!'d ~rl\coIIorls OIl!' CIPlJfO."Imo~end $<bJ"<.1 ro <:hoo iQP ~1hl:.U nonce or00lig:J1lOIl. "'II ICOM reecs 59 oI1Ico 11Iy.><Cl!'O!'d FCC~ ImIll"09 !P-J1CIUS ..-nilIIiorIS



Don' miss our 30 met8f excitement.
HUSTl£R -

snu THESTANDARD OF PERFORMANCE.

"Hams who are educators
do have expertise in radio
technology as well as with
other subjects of interest to
the NDN. "

CQ : Fred, are there any NON projects that
are linked to amateur radio .. . perhaps to
OSCAR?
Decker: At present there are no NON proj ­
ects linked to amateur radio. Since ama­
teu r radio dea ls in the application of sc i­
ence and mathematics to electronic
communications, including the use of
computers. educational prog rams that
help future engineering students under­
stand computers and other electron ic de­
vices could be a part of the NON. How­
ever . only projects that have demonstrat­
ed their ettecnveness are eligible to com­
pete for NON funds. Eac h exemplary pro­
gram in the NON has had data presented
on its effectiveness to a U.S. Department
of Education panel. This panel revie ....s
the data for its statistical and educa tional
signif icance. Various types of compari­
son data are usually provided to the panel
to ensure a comprehensive review of the
project' s worth. By the way, NON pro­
grams directly or indirectly involving arn­
ateur radio could gain standing for list ing
by the NON and could also compete fo r
grant support. Hams who are educators
do have expertise in rad io technology as
well as in other subjects of interest to the
NON . I would therefore welcome in­
qu ir ies from those who might have espe­
ci ally effective teach ing un its or pro­
grams involving amateur radio ; I would
also like to hear from those who seek to
develop such programs for educational
improvement.

"I would welcome inquiries
from those who might have
especially effective
teaching units or programs
involv;ng amateur radio; I
would also like to hear from
those who seek to develop
such programs for
educational improvement. "

Decker: The Secretary 01the Ll .S. Depart­
ment 01 Education selects the "general
intent" areas for funding each year. For
th is year, seven general content areas
were identified: (1) Technology; (2) Sci­
ence; (3) Mathematics; (4) Reading for
grade six and above, and for language
arts; (5) Gifted and Talented; (6) Preser­
vice or tn-servtce training in the above
areas, including utilization of technology
in education; (7) Alternate programs for
teaching English to students whose dorm­
nantlanguage is not English.

available for adoption by schools, col­
leges, and other institutions. It does so by
providing dissemination funds to these
programs for two purposes: (1) to enable
the programs to make public and nonpub­
he schools, colleges, and other insti­
tutions aware of what they offer. and (2)
to enable the programs to provide in-ser­
vice training, follow-up assistance, and,
in some cases, curriculum materials to
schools and others that want to adopt
them. NON also provides funds to per­
sons known as faci litators, whose job is
to serve as matchmakers between NON
programs and sc hools and organizations
that could benefit from adopting the NON
programs.

CO : Is th is a new program?
Decker: The NON started in 1974, Ted. It
provided a way for the Federal govern­
ment to identify successful educational
programs developed by local educational
agencies, and a way to help sc hools learn
about successful projects and adopt
these projects as their own. In NON 's
first year. 60 projects were designated as
" exemplary ." Now NON has over 330ap­
proved projects.

co: Where is the emphasis being placed
today in the NON?
Decker: The highest percentages 01 NON
projects available for adoption in 1981­
82 were in Reading , Writing , language
Arts, and Mathematics. Over 30 % of the
proj ects are currently in these areas.
Other areas inc lude, fo r example, Gifted
and Talented, and Hea lth and Spec ial Ed­
ucation; about 24% of the projects fall in­
to these categories. The emphasis today
is on increasing the number of projects in
science, mathematics, and technology.
For example, the NON is interested in
programs that teach computer literacy
and/or use technology to improve the
basic ski lls.

CO : Could you give us some idea of speci f­
ic NON projects that stand a gcxxl chance
of being funded this year?

" The NDN is interested in
programs that teach
computer literacy and/or
use technology to improve
basic skills in science,
mathematics, and
technology."

" The National Diffusion
Network, or NDN, is a
federally funded system
that makes exemplary
educational programs
available for adoption by
schools, colleges, and other
institutions."

•
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Husl1er's new 6-BTV sill.'
band trap vertical fixed
station antenna offers
aft band operation
with urmctcreo con­
venience, The 6-BTV
offers 10, 15, 20. 30.
40. and 75 /fY:) meter
coverage with aJ(­
~t bardwidth
and low V<;;rNR Its
dumble reow
""""" aurn.mconstruchon with
fbergloss trap
forms and stoi~

less steel hard­
ware ensures
long reliability.

Thirty
meter kits
(30-MTK)
for 4-BTV
and 5-BTV
ore also
~ble.
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o Dual VFO Tuning
0 5 Memories

• All SOlid State
• High Dynamic Range
• Full aSK Operation
• Receives .1 - 30MHz
• Duat VFO wl16 Memories
• 12VDC Operation or

Oplional lnternal AC Supply
• 100% Duty Cycle
• Speech Compressor
• Li thium Memory Backup
• Adjustable Noise Blanker
• IF Shift/Passband Tun ing

o G.een l EO Readout
o 12VDC Ope,ation

IC-RP3010
••0 MHz REPEATER

R·70 HF GENERAL COVERAGE RECEIVER
• .1 _ JOMHz Cowe<".ge 0 SSBICWraMIRTTY
o Passband Tuning 0 FM Opt l()tl
o Notcl'l Fill... 0 Built·in 120VAC S<Jpply
o CW Filler 01" 12VOC Opllon

LIST PRICE $149-
CALL FOR SPECIAL SALE PRICE!

IC-25A/H 25/.5W 2mtr FM MOBILE TRANSCEIVER
IC-.5A lOW «0-.50 MHl FM MOBILE TRANSCEIVER

o 10 Walls Output
• Mic.op.oces so<

Cont.olled
CTSS/DTMFIIO'ER

• Bulll·ln t20VAC 0<

tavoc ooe-euce
o Crystal Conlfolled

1C·zu. lIll S36f IC·2$H l il t $3IIlI IC·45A lIl l S3lIll
PRICES SHOWN"'S lIST _C...ll FOR YOUR SPECial PRICEI

LIST PRICE $999
CALL FOR YOUR SPECIAL PRiCE!
MOUNTING CABINET AVAILABLE-ONLY $2.9

IC-I20
NEW 1200 MHl FM MDbilt TQASClivIf
o 1 Watt o.. tput 0 1260- 1300 MHz Cowe<"age
o G,een l EO Readoul 0 6 M__
• Prog'a.........ble Oltset • scanning

lbt Price $-499-",""~ Fw Price IIId ID••lf••••~' 1111...
III" .. tIIIIC-l20 IIId Ap·Ul0 bputtr.

IC·751 .ICOMS' BEST!
NEW -HIGH PERfORMANCE·

SSB/CW/AM /RmI f MTRANSCEIVER ­
GENERAL COVERAGE RECEIVER

LIST PRICE S1399-CALL FOR SPECIAL SALE PRICE!

0 80 - 10 M......
o Dual VFO
o CW Fill... Opt,on

SUGGESTED LIST PRICE S349
CALL FOR SALE PRICES!

o 10 Memo< ies
o Ottset Storage
o Li lhium Memo<y Backup
o 13.8VDCOpefltion!
o Sealed Case
...11 Tllese Fealufls and Much. Much Mo<e !

o All SoI>Cl Stale
o 100 Wall Output
o 12VDC Operahon

le·02AT
NEW 2 METER TOP OF THE LINE HT

• Oigital l CD Readoul
o Scanniog
o P' Ollrammab le PL Tones
o Option al 5W Battery
o Somet... Function

PUASE CAlL FOR INFORMATION AND I"lICES
ON NEW ACCESSORIES fOR IC.Q2AT.

IC -730 COMPACT lO-ll111tr sse /CW/AM TRANSCEIVER

IC-29OH 2 Millo" 25 W"t .... II. Illobill Tflnlcai'ler
IC-'90a aJO-"OMHI to wan aM 1ll00l MoIliII1"nl~

IC·560 i-fIlt1l< 10 win Ah Mode lllbiII1'lftlCIIVI<
• SSSiCWI FM 0 DUll VFO Tuning
o Noise Blanke. 0 Memo.ies
• 12VDC Operation

lC290H llltl$<lll Icaeo... l l.tl6olll IC~ l lil $4IlI
PRICES SHOWN as lIST- C"' l l FOR YOUR SPEC'-'l PRICEl

LIST PRICE $829-
CALL FOR SPECIAL SALE PRICE!

• All SOlid State
• SSBICWIAMIRTTY
• FM Option
• Recelves .l - 30MHz
• Dual VFO w/16 Memories
• 12VDC Operation
• 100% Duty Cycle
• Speech Compressor
• Lithium Memory Backup
• Adjustable Noise Blanker
. IF ShiltiPassband Tuning

o B.~b.">Cl Tun,ng
0 500 W.U. o.. lput
o Full F,na l Protechon

WORLD 'S MOST POPULAR HT's
PlEASE CALL FOR SALE PRICES!

o 1.5Wo..tpul . All MOlleis
• Comple" wlNicad & Charge.

1e-2AT 2METER H.T. L1at $269.50
1e- 3 T 220MHz H.T. List S299.95
IC· T aaOMHz H, T. List S299,95
PRICES SHOWN"'S L1ST-
CALL FOR VOOR SPECIAL PRICE'

IC-2lll SOO WAn LINEAR AMPlifiER

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

IC·7.S
NEW GENERAL COVERAGE-AU MODE

COMPACT Hf TRANSCEIVER

LIST PRICE S999-CAlL FOR SPECIAL SALE PRICE!

IC ·271A 2 Mal" AlIMDIla Bna Transc.iv"
IC-.7IA .JO-.50MHl An Mad. Bua T"nscaill"

• SSBICWIFM 0 25W Outpu t . 2mt.s
o Dual VFO Tuoiog 0 l OW Output · a311_a50MHl
• 32 Memo.les • l ow Noise PLL D9.ioo
o P'Oll.ammable Sub-audible Too..
o lzVDC 0< Optlooal l20VAC Opeflllon

IC·27, a UllsetII IC""'" Wit ""
PlE"'SE ceu. FOR YOUR SPECI"' l PRICE!

All Accessories In Siock!
BP2 Batt....,. Pack ,.,., •.......... 539.50
BPJ Batt....,. Pack ......• , ••.............. .. $29.50
BPa Ba"....,. Case " ........• ,., •.•........ $ 12.50
BPS Ball....,. Pack..... ,., •.•.............. . sa9,50
BC30 Base CI\a.gttl' ..........••••••........ $6000
CPl Ught COOd ,., $9,50
DC1 DCCord _...........•.•.•.•.......... , $1750
HM9 Speak...IM,c , •.••••••••.• , • , ••••••.••. 131.50
LC10 l ...I"'" Gase ....•• , • , •.......•.•.•... 131,95

• 160-t!>mtr eo...... ge
o SSB/CWIRTTY Duty Cycle
o Auto B;ondsw 'tcl'li"ll
• 1C2Kl PS Pow... $l,oppty

st,ap.DIe l 2OV124OVAC ()p&r.lIon

LIST PRICE $l 79S-
CALL FOR SPECIAL SALE PRICE!

IMPORTANT-Prices shown are suggested by the Manufacturer. You can Save Money with a
Big 'rexas Towers Discount! Call today lor our SpeciallCOM Sale Prices and SavB SSS!!

~ AS 0 Telephone
I!!!iiii!I TEX T WERS (214) 422-7306fill 0 1'1. of Te..s RF Distributors Inc:. 1108 Summit Aye., Suite 4 • Plano. Te..s 15014
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And you can see it-in color-again and again
when you own the N2NY Ham MasterTapes. CI:l

Ham MasterTapeS

Ever seea cap discharge in slow motion? You will on The N2NY Ham MasterTapes give you a basic
Ham MasterTapes. Ham MasterTapes can perform the grasp of concepts that build theory background-not
dozens of complicated demonstrations necessary for a only for passing the FCC tests, but for understanding
beginner's understanding of Ham Radio Theory. electronics.

Finally. a step-by-step course in HamRadio Theory The hobby has long needed better, clearer. high-
is available on color videotape. The Larry Horne N2NY tech leaching aids to help newcomers into our wonder-
Ham MasterTapes video course is a unique, effective ful 'NOrld of Ham Radio.
teaching technique expertly produced by Ne¥I York's These six-hour tapes cover completely all the rna-
leading professionals in studio and field videotape. tenal needed to understand Novice and Tech/General
o Video Graphics highlight important details. Theory and operations, and include the new zoo-cues-
o Carefully worked-out demonstrations on video avoid tion FCC syllabus used beginning September 1983.
the problem of getting complex gadgets to work on Only $199.95. Order direct and specify Betaor VHS
command in front of a class. ,. .:;fo;:,rm~a;;,t.,;;C;;:a:::.lI.:;o;;,r w;;;rite: Larry Horne, N2NYor
o Working examples of every ham Virginia Hamilton, N2EGJ at
radio component , device, or system Ham MasterTapes
covered in the FCC guide can be 136 East 31st Street
clearly understood. New York, N.Y.10016 212-673-0680.
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ROHN.
"FOLD-OVER"

TOWERS

"I suspect that we will
recruit young people (into
amateur radio) today most
readily if we can link
amateur radio with
computer technology."

ROHN brings the top
to you with its patented design
For the ultimate "on the ground"
service and antenna installation.
a ROHN "Fold-Over" Tower is your
best buy. Your safety comes first with
"Fold-Over" . For complete details write:

co: I won't ask you to comment on the
" no-code" proposa l now befo re the FCC,
bu t as an educator, what do you th ink it
w ill take to interest the younger genera­
tion in amateur rad io?
Decker: The att raction of ham radio for
many young people was always the fasci­
nation with emerging new technologies.
Thus, I suspect that we will recruit you ng
people today most readily if we can link
amateur radio with computer technology.

Brass-pounder that I am at heart, I can
see that the low cost and high perfor­
mance of c .w. against CAM appealed to
us as " high technology" many years
ago-as indeed it was. Perhaps today, a
different form of C. W., facilitating comput·
er communications, w ill provide the same
kind of "high·tech" appeal. I'll admit to
feeling attached to the Morse code while,
at the same time, having a fascination
with the idea of " high-tech c.w."

co: Any other comments betore we
close, Fred?
Decker: Just a few. Ted. Those of us who
are using satellites and semiconducto r
technology oller youth a chance to en­
gage in activit ies on the culling edge of
innovative technology. We ought to carry
th is message along with more conven­
tional communicat ions applications into
the public arena to attract more people to
amateu r radio. The greatest lesson for
anyone in this or other such activities to
learn is that we indeed can master the

co: On a lighter note, Fred , when were
you fi rst licensed?
Decker : I was first licensed in 1931, as a
freshman at Benson Polytechnic School
in Portland, Oregon. I have managed to
hold W7ANXever since. My hamming be­
gan under the tutelage of Tom B.Wagner,
W7AMS, when he sent me code practice
before he went off to high school each
morning and I went off to grade school.

CO : What was it that interested you in
amateur radio?
Dech r: Ham radio fasc inated me as an
extension of the very elementary efectrt­
cal experiments I worked on as a grade
school kid and Boy Scout. Tom Wagner
saw my interest and proceeded to show
me the much larger arena of ham radio. I
read avidly, and discussed amateur
activi ties with nearby hams. In those
days articles te ll ing you hOw to bu ild
breadboard rigs appeared even in the
daily paper. I became adept at salvaging
various materials lor tank coils and other
parts. Hamming became both a chal­
lenge and an inspiration. As a result, my
first college major was engineering be­
cause I expected to become a radio en­
gineer. or, perhaps. even an " A. I.··(Radio
Inspector-ed.) someday.

co: Are you st ill active today?
Decker: My activity went totally dormant
on coming to Washington. DC, since ou r
apartment-bouse management doesn 't
perm it the stringing 01 antennas. My prin­
cipal activity was on 40 and 80 meter c.w.
Today my interests run toward the use of
computers , but I may compromise simply
by gelling on 2 meters with a handheld or
mobile rig.

co: Has your interest in amateur radio
had an effect on you r professional life? II
so, how?
Decker : Ted, ham rad io really started me
off in engineering studies. Even when I
feH into a weather observer job in 1937,
my ham background helped me Immense­
Iy. Anyway, most of the people with whom
I worked at Pendleton, Oregon. were
hams or wou ld-be hams. Later I served at
stations wh ich had the radiosonde.
something which I, as a ham, could un­
derstand. During the early years 01 WW
II, I had charge of the instruments and ob­
servatrons training 01Aviation Cadets at
New York University . Ham radio provided
the base for my later duty as Director of
Tra ining of a Weather Equipment Techni­
c ians School at Fort Monmouth, New Jer­
sey. It enabled me to deal with rad io di­
rection Iinders and weather radar, as well
as with the "sferics" recepto rs used for
mapping lightning st rikes. After WW II ,
when I joined the faculty at Oregon State
University, my ham background support­
ed my weather radar program activit ies ,
arid I introduced current weather reports
into the program through the use of NPG
RAIT broadcasts.
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The Heathkit HW·5400
Transceiver

gBY LEW McCOY', WlICP
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Sha ft encoder board, wiring time 30 minutes.

Filter circuit board, wiring time 1 hour 50 min.
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Maybe this is a good place to make one
point very clear. This is no project for a beg in­
ner! In fact, one should have a fair amount of
knowledge about construction practices and
just general "know.how" before tackling a kit
of this magnitude. I have built many Heath kit
projects, including some rather complicated
ones, suc h as the Heath H8 computer system.
The 5400 is much more complex than any pror­
ect I previously have completed. As you can
see from the photos, tne transceiver is packed
into a rather smal l package. Construction is
not a weekend or wee k- long project by any
stretch of the imagination. There are 14 differ­
ent c ircuit boards to be wired, installed, and
cab led togethe r, plus the usual chassis work.
Many hours are needed to finish the 5400. I
don't know about you, but I enjoy wir ing kits.
so the hours passed pleasantly,

As usual. the Heath Co. does an exce llent
job of packaging, The instruction manual tells
you which package to open first, even provid­
ing drawings showing the packing and open­
ing order. !t has always fasc inated me how
"exact" Heath is in their packaging. For ex­
ample, the audio board has 295 components
(yes, that's right , 2951), and when I finished
the boa rd, the parts came out exact ly right.
This held true throughout the kif, with the ex­
ception of one potentiomete r that was miss­
ing, but I probably lost that myself!

The instruction manual is 259 pages long (!)
and the operational manual is anothe r 74
pages. As always with Heath manuals, this
one is very detailed and well illus tra ted , My

Here is the completed transceiver with its companion power supply,

The Kit

Technical consultant, CO, 200 Idaho St., Siiver
City, NM 88061

Thenew Heathkit HW·5400 is a too-watt­
plus output, computer-cont rolled transceiver
that covers all the amateur bands from 80
through 10 meters, including all the new
bands. The preceding sentence contains the
basic information about the 5400, but as you
quickly will see, it takes many sentences,
many paragraphs, and many photographs 10
detail the story of the new transce iver.

Before going into details about the unit, I
would like to make a few pert inent remarks
about transceivers in general. The last 10 to
15 years have seen a tremendous change in
the technical and transmitting sides of ama­
teur radio . With the advent of solid-state de­
sign and the introduction of microprocessors
lnto amateur radio we have seen a revolution
in the design of equipment . From my own point
of view, these advances have been wonderful.
Unfortunately, many manufacturers believe
that they must put all these advances into a
single transceiver, whether the amateur
needs lhem or not. Many features will do lillie
but adorn the front pane l and probably will be
used only once or twice, and then never again.
Therefore, it is very refreshing when a group of
knowledgeable amateurs designs a piece of
equipment to do the basics, and do them well.
Don't misunderstand me: bel ls and whistles
are fine if you want them, but if they lack the
ability to be funct ional on a day'to-day ope-at­
ing basis, then I don't want them. So what is
my point? Simple. You can be paying for a lot
of stuff you'll probably never use.

This now brings us to the Heathkit HW-5400
review, Mindful of what I just said about a bet­
ter unit. the Heath engineering staff deserves
a real compliment on coming up wi th a trans­
ceiver that eliminates a lot of extraneous gim­
micks, but still has some very outstandinq fea­
tures. To me, it is an operating amateur's
transceiver. For example, how many times
have you wished for a high-speed tuning dial
so you could move across the band quick ly but
still be slow enough to fine-tune a signal? The
Heath designers have come up with an elec­
tronically controlled two-speed tuning knob
which has two depressions in it. You put your
finger in one of the depressions and you have
a slow tuning rate. The other depr ession pro­
vides high-speed tuning. Now that is a useful
operating feature I

Still another feature is the ability to shift the
i.L passband for better selectivity, A front-pa n­
el knob that allows one to move the i.I. pass­
band is available, and this improves already
excellent selectivity. Both of these features
are exampies of what I stated aoove-ccsetut
day-to-day operat ing devices that wil l see
plenty of use.
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Table t: Frequency coverage of the Heathkit
HW-5400.

nation RF and AUDIO gain control. Next to it is
aootner combination control, one lor RIT
which can vary Ihe receive frequency 350 Hz
either side of the displayed receiver trequen­
cy. The other part 01 the control is Ihe IF
SHIFT, which varies tne center frequency 01
the i.I. filter. To the left of the main tuning knob
is the combination control for CWIMIC GAI N,
On c.w. the control is used to adjust the trans­
mitter output (from 0 to 100 watts). and the
other part of the control is used to adjust the
output on s.s.o.To the lett of this con trol is the
MODE switch, a four-position control, CW
wide or narrow, SSB upper or tower.

The upper-lett corner of the fron t panel is
devoted to the keypad pushbuttons (the key­
pad is an option). By en tering a desired fre­
quency (such as a net or roundtable frequen­
cy), the receiver will jump to that frequency.
Just below the pusnbutton pad are three more
pushbuttons. The urst switch D to M will place
the displayed frequency into memory, and the
next switch, Wh ich is D to M/M to D, will recov­
er that frequency trom memory and store the
displayed frequency in memory. rms is one of
the operat ing features Which I l ind ext remely
useful. Too many times one will be tuning a
band and find a aso of interest. 11 is easy to
tune away from th at frequency and then wish
to find it again. With the Heath 5400 system
just press tne D to M switch and tne desired
frequency is stored to be recalled simply by
pressing the second switch. II you are a can­
lest or DX operator. you quickly can see how
usercr rras circuit would be. II you $pOI some­
one you want to work but he is tied up. simply
put his frequency into memory to be restored
when you need it.

The third switch is for split operation. To 0P­
erate splif you use tne main luntng knob 10 se­
teet the desired transmitting frequency, You
then hil the D to M switch to store tnat frequen­
cy into memory. Next you push In the SPLIT
switch, and whenever tile microphone PTT,
VOX, or CW is used (the transrnttter is turned
on), the stored trequencv is used (and «s­
played). The system is very easy to ccerete.
and it only takes a few minutes 10 become fa­
miliar with it.

Another very unique leature while in the

Display board front.

only criticism would be the desire to have os­
cilloscope patterns shown at the various
stages on the circuit diagrams. On a project
this complicated It would be very helpful to
have some idea of what a properly operating
unit jooks like. However, this desire probably
comes from using sams' Pnoto Facts lor tree­
me-sroounc

Transceiver Description
The transceiver is housed in a tan-colored

cabinet measuring 11 Y: inches wide. 5 inches
high, and 14 inches deep. It weighs 24 pounds
complete. The size is small enough so that the
transceiver can be used mobile. A o.c. suppl y
from 11 10 16 volts at 18 10 20 amperes is re­
quired. Heath makes a companion a.c. power
supply, the HWA-5400·1 , which will be de­
scri bed in this review.

The frequency readout is a vacuum-fluores­
cent, seven-digit display using '/.i -mch high nu­
me rals of sctr-creeo color. Readout accu racy
is 50 Hz, In addition. there are several readout
symbols which appear on the left of the dis­
play, There is a "-" to indicate when you are
in "spli t" operation mode , An arrow is shown
to indica te you are out of the band (!), A lett er
..M" indicates split-memory access. and more
about that later. The lett ers "U", "L' , and "CoO
indicate upper and lowe r sideband. and c.w..
respectively. A shorter line "-" indicates
transmit mode.

The actual frequency coverage of the 5400
is shown in Table I. Frequency con trol is syn­
thesized. and the slowest tuning rate is 50 Hz
per step, 1,25 kHz per knob rotation. As men­
tioned earlier, the tuning knob has a twa­
speed function. When the laster tuning rate is
used. ntranstetes to 1 kHz per step, 25 kHz
per knob rotation. There is no tuning backlash.
Frequency stability is less than 50 parts-per­
million drift from turn on.

Continuing with the troot-canet description,
the meter indicates S units lor receiving. and
in the transmit rnooe it indicates ALe action.
The VOX GAIN, VOX DELAY, ANTI·Vox con­
trois are mounted on the front. along WithSIDE
TONE gain. These controls are hidden behind
a small sub-panel which lifts to obtain access
to the controls. Immediately belOw this sub­
panel are three pushbutton switches. The first
IS the RECiTUNE switch which is used to lock
the transceiver In the tune mode. and the oth­
er position is receive mode. Next is the PITf
VOX switch which IS used to select either
rrooe. last is the FASTlSl OW AGC swncn.

Just below these three switches is a como-

Say You Saw It In CO

3,450-4.050 MHz
6.950-7.350 MHz

10.000-10.200 MHz
13.950-1 4.400 MHz

18.018- 18.2 18 MHz
20.950-21.500 MHz
24.840-25.040 MHz
28.000-29.750 MHz

Display board back, 5 tours.

split mode is the ability 10 use the main tuning
knob to again change your tr ansmit trequency
while not affecling tile receiver frequency or
Ihe OSO WIth which you are in contact While
in the split mode just push the D to MIM 10 D
switch again, and an M (memory) symbol will
light on the display. indicating the receive fre­
ouency is now jocked into memory. Now mov­
ing the main tuning knob, the display will indi­
cate your new transmit frequency without
ever losing a word f rom your received station,
Pretty neat!

Signal Flow
Please refer to fig, 1, a block diagram Of the

Heath 5400, l or the l ollowing description.
leI's look at tne receiver first. Incoming sig­
nals firs t pass tnrouqh the Al C circui t board
and then to a low-pass filter circuit which at­
tenuates the high frequencies. The l ilte red sig­
nal is then passed to the r.t. ci rcui t board,
where it is passed through a high-pass filter to
eliminate any broadcast-band signals, and
then through an 8,83 MHz intermediate tre­
quencv (i.f. ) t rap. Further signallillering is ac­
complished with a band-pass filler, and then
the signal is amplified and mixed with a signal
from the VCO to produce an 8,83 MHz i.f. sig­
nal. The signal is then routed through the 1.1.
circuits, where it is filte red by a a-core. 8,83
MHz filler (an opt ion which J recommend) and
Ihen through a s-core fi lte r and three staqes of
ampli fication. It then goes to the product de­
tector. A product detector on the audio board
converts the 8.83 MHz signal to audio trequen.
cies which are then fil tered and amplified to
drive a 4 onrn speaker.

The transmitter signal flow is simiiar to the
receiver, except in the opposite direction.
Audio from the microphone passes through
three stages of amplification on the eucre
board and then is mixed wifh a signal lrom the
b.f.o. board and produces an 8.83 MHz signal.
When using c.w.. a signal from the b.t.o. unbal­
ances the balanced modulator so tnat a carri­
er can be produced. The transmitter signal at
8.83 MHz is further amplified and littered on
the r.t. board in the same manner as the re­
ceived signal. An a.t.c. (automatic level con­
trOl)vcuace is l ed f rom the a.l.c. board back to
tne U. board to control the r.r. output. On the
r.r. board the transrr-nter signal from tne U.
then is mixed wi th a signal from one of tne
VCO's 10 produce tne desired tr ansmitted sig­
nal frequency. The out going signal is then fil­
tered by low-pass WIers on tne filler board.
thereby reducing any harmonics present. Tile
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Fig, 1- Block diagram of the HW·5400 showing me Signal flow on receive and transmit.
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14,0 kHz. The over all gain spec il ica tion is less
than 1 uV for 0.25 wall audio output, column
fou r. The next important specification is inter­
modu lation distortion, and the 54oo;s rated 70
dB minimum at25 kHz. You will note from cor­
umn six that the transceiver welt exceeds that
spec. Column nine shows image rejection,
which is rated at 80 dB or better. And last. cor.
umn 10 shows IF rejection, which is rated at
100 dB, There was one detectable "birdie" and
that was at 28.139 kHz. II measured 0,38 uV.

Table III shows the transmitter tests and it is
self-explanatory. Transmitter ratings are 100
warts output on all bands, b!Jt10where it is rat­
ed at 80 wens. You can see from column two
how close the tests matched the manutactue­
ere scecmcenone. Harmonic radiation is ret­
eo at better than 50 dB down referenced to a
100 wall carrier output With the circuitry de·
sign and the excellent shielding, I expected
that the harmonic specifications would be well
exceeded, and such was the case as shown by
columns three, lour, and five. Spurious raota­
tion aside from harmonics is rated at minus 60
dB, and columns six and seven show these
tests. Carrier suppression for s.s.b. is rated at
minus 50 dB, and column nine ShOWS the unit
was well over that figure. Tturd-order distor­
tion products are listed at minus 30 dB, and
again the 5400 beat these figures. Not shown
is the information on c.w. selectivity. The 5400
is reteo a1250 Hz at 6 dB centered at 700 Hz in

COil/roller ooera. 3 hours 30 minutes

,:. ' I~ ;:W 1ll! !!I!!O!!!l!!!
""; .!!!!!. - . -_, • ....,;t _
• • : ' a , ~ - •

' . .I. ..... J
~ .. 'n" • .. ~ 1Il - , . I, •

B.f.o. board. 1 hour 45 minutes.

I. f. board. 1 hour 30 minutes.

". ..
• ••

Audio board, 9 roars.

•z I
• • •

•

than 50 millivolts at full load. In addition, the
supply has a buitt·in speaker plus a clock.

The speaker is 4 ohms impeclance with a
300 to 3000 Hz response at 2 watts peak pow­
er output. A vacuum-tube fluorescent display
is used for the clock, and it can be set up for et­
tner 12· or za-nour format. The size of the
complete supply is 8

'
h inches wide, 14 inches

long, and 4%inches high, and the weight is 26
pounds.

The power-supply kit goes together quickly:
I buill mine in an afternoon. As usual, the man­
ual is excellent, consisting of 59 pages.

Inverter board, 1 rour 15 minutes.

High and low VCO boards, 1 rear 30 minutes.

Tests and Other Data
All of the test data on the unit I constructed

is shown in Tables II and III. Table II is the reo
ceiver informat ion. The sensi tivi ty rat ing for
the receiver as specified is 0,35 microvolts for
10 dB, S plus NIN As you can see from column
two in Tab le II, the receiver well exceeded
these specifications on all bands. Select ivi ty is
rat ed at2.0 kHz minimu m at6 dB, 6 kHz maxi­
mum at60 dB with the standard filter. With the
optional fil ter (what I used) the specs are 1.8
kHz minimum at 6 dB. As ca n be seen from
column three, there were only two points
where specification was exceeded-7.0 and

Referring to the block diagram, you will see
that the heart of the 5400 is the rmcrcoroces­
sor. a CPU (central processing unit) which is
an MK 3875 , a 4Q-pin chip. It, along with the
support chips on the controller boaro. per­
forms many functions. Some of these are:

1) Refreshes the frequency and functiOn
display.

2) Programs the synthesizer integrated cir­
cuit in each of the three coase-eck ecce.

3) Receives inputs from the shaft encoder
(tuning knob shaft and its encoder) and the
keypad to ener the frequency.

4' Polls the Iront-panel switches for desired
band , mode, etc.

5) Monitors the phase-lock loops for an un­
lOCked condition.

6) Allows the transrmtter togo into the trans­
mil mode when you request it to do so, but first
ensures tnet tne phase-locked loops are lock­
ed and the frequency you have selected is
within certain limits,

7) Stores display and memory rreouences
for each band, even when the transceiver is
turned oft (if the memory eeeo-enve vonace is
present at the rear-panel accessory socket).

8) Mutes the receiver when required.
9) Performs diagnostics on itself when the

transceiver is turned on (if backup power is
lost).

An Important function of Ihe controller is via
the input from the shaft encoder. The main
tuning knob is attached to the shalt encoder.
When you tun e the 5400, a whee l is ro tated.
The wheel has alternating clea r and opaque
areas, These are as pass through two slotted
infra red swi tches , As the wheel rotates, this
produces two pulse t rains tha t are in quad ra­
ture (they are approximately 90 degrees out­
of-phase) and produces fou r unique states.
One of the shall encoder outputs is applied to
the external inte rrupt input 01the CPU and it
determines which way you are tuning the
knob, up or down in frequency. It also oeter­
mines whether or not you are using Ihe tast­
tune feature.

Three phase-locked loops are used in the
5400 ultimately to produce a single irqecnon
frequency, Each of the loops uses a frequency
synthesizer integrated circuit which contains
programmable divide-by·N and reference di·
voers. plus a digilal phase detector With a
jock-detection circuit. (When or il the phase­
lock loop goes out of lock, the display will indio
cate such a condition.)

The Power Supply
As mentioned earlier, Heath has a compan­

iOn a.c. power supply for the 5400. Thrs supply
is designated HWA-5400-1. The supply is de­
signed for either 120 or 240 volts, 60 Hz, a.c. .
and the output voltage is 13.8 v.o.c. Output
current is as required by the transceiver with
up to 18 (20 peak) amperes during transmit.
D.C. output regulatiOn is ra ted at 7 pe rcent
from receiver to transmitter full load at 120
va.c. and up to 11 percent. f tile a c. changes
from 110 to 130 v, a.c. Ripple content is less

power ampli fier board contains three ousn­
pull amplifier stages to produce the 100 watt
transmitted signal. The shielding and lillering
on the amplifier board are extremely tight. In
fact, this is one of the best shielding and nner­
ing jobs in a piece of commercial gear that I
have seen in many years. Certainly with the
use of a good lew-cess filter the 5400 would
pass the toughest harmonic suppression tests
in the weakest TV signal area,

The Controller Circuit
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really tough. One thing about building Heath
equipment is that you should be in a position to
do a lot more servicing than Wi th orne- eonc­
ment. and I like mat.

It is simple eoough using test equipment to
see il a new piece of gear meets the manurac­
tcree's reuocs. bul the real lest is actually to
use the equ ipment on the air . That is what 1
have done with the 5400_ First. let rre state
that the receiver is absolute ly superb, sens.­
tiVity , setectrvrty, and tuning ease are just oct­
standing, I made several A-B tests eqamst oth­
er commercial units, one of them being a
KWM·2, whose receiver I have always rated
highly. There was no dOUbt at au thai the 5400
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the CW switch position which puts a c .w. ac­
nve audio filler into the circuit .

My Conclusions
As I staled at the outset. this is no kit lor a

beginner. and I had my share 01 headaches in
constructing the unit. This IS not the laull 01
Heath, but the built-in problem 01 an amateur
being in a hurry. For anyone seriously interest­
ed in the technical aspects of amateur radio­
and I am writing about ordinary amateurs, rot
electronic engmeers-there has always been
a sense of sanstacuco in being able to service
one 's own equipment In recent years gear
has become so complex that self·servicing is
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Table 11- This chart snows Ihe tests on the rece iver , including measurements al both the high
and low ends 01each band. Note tflat in all cases the tests exceed the manufacturer 's specifica­

tions for the receiver.

Table 11/- Here are the transmitter tests. Note again that all tests exceed specs.
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T he modern mu lt i-ba nd mobi le anten na
-e- sw i t ch to 10 , 15, 20 o r 40 meter s
w ithou t stopping to change r esonat ors.
FtJatures of the SpJdfJr ' " Antenna
• T he Spider'''' An ten na isle' , th"n six feet high
and the longes t resona tor projects out from t he
mast 24 inche" T h is give" II slim pro.
file , low hdght and light weight , offer.
ing little wind resistance a nd "­
e limina t in!: the need for a
.pring mount.
• E ach resonator is tuned to
the de.ired portion of the band by
a tuninK sleeve which slides over the
out.ide of the resonator.
• SW R i. approximaterly I : I at the
selected resonant freqw:ncy.
• Rase impedance apprOJ:imately 50
ohms. requiring no matching net ...ork.
• Id ea l for use on vans, campers,
motor homn. travel trailen; alao
in mobi le home pIIrk•• aport .
reeee~ and condor.lin iu ms.
The Splder ' MAdllpfer converts
any mono-band antenna with a half­
inch mast into a mod..m four·band antenna.
The Sp;der' ~ MarJtlmerr ~ is the llitunate for
marine llSC. M ade of non ' rnagne1: ic stainless steel
and nickel -chrome plated brorue, using rClular
Spide:-'" r~torl and t unini .leeves.
A~~e$5orles _ 8umpoer. hall, anile and stud
mounts. Quick disconnects. RG-58A/U eonial
cable and ronru:ctors. G roun d radial systems.
Copper foil and copper braid li:round straps.
For luuher i Tlf o r m " tio Tl, prices write Or CJJI/

MULTI- BAND ANTENNAS
7131 OWUISJIIOUfH AV(NUE , SUlfE 263C

CANO GA PARK , caliF. 91303
lEl(PHONE : 12 131 :1. 1-5"60

The Spider Antenna
CIRCLE 26 ON REAOER SERVICE CARO

CIRCLE 33 ON READER SERVICE CARD
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HF linear amplifier
PT-2500A
The PT· 2500A is a one stage class AS}
Linear Amplifier using two glass
envelope , h igh pertormance Eimac 3­
5002 power tubes. It is a completely
sell contained table lop unit capable of
providing output powers of 1500 watts
PEP or 1500 watts CW thus meeting the
latest FCC rules Conservatively
desig ned 10 assure reliable. stable
operation. me PT-2500A is equipped
with a pressurized plenum cool ing
system. providIng op timum operation
over extended per iods of use. The
circuit and components have been
selected to allow effortless operation
under all mcoes available to the
amateur serwce

F EATUR E S
• Designed for SSB, CW oRTTY. AM or

ATV operation on th e amateur ba nds
between 1.8 MHz and 21.45 MHz
(mcludmg Ihe WARC bands and
MARS operation) . May be customer
modified to cover 28 0 to 29.7 MHz in
accordance w.th FCC rules.

• Can be supp lied for commerc ial or
rrufitary use on frequencies outside
the amateur band s,

• Quick healing high performa nce 3­
5002 tubes ensure rap id turn-on,

I Contmcous d uly squ irre l cage
blower plus op tional muffin fan for
extreme extended use.

• Pi-L tank cucuit l or opti mum
reduct ion of harmonics.
Heavy duly 7KV rotary band switch
With Silver plated contac ts

• A h igh quality dual section 6 KV
plate tuning capacitor ma intains
constant Q over the full frequency
range 01 operation .

• Pi network input provides excellent
match of "; 1.5: 1 VSWR to the
exciter.

• Grid overdrive protection c ircui t.
• The power supply features a heavy

duty continuous rated p late
transformer, a separate fuament
transformer and computer grade
filter capaci tors .

• Transient pro tection provided to all
transformers.

• By-pass switch on Iront panel.
• Adjustable ALC ccet rot (up to ­

JOV) ,
• Dual back-ht meter system monnors

all c ri tical cucurt parameters
• Mode switch for optimum operational

efficiency.
• Vernier tumnq for smooth and

accurate settings ,
• Safety interlock discon nects AC hne

voltage when cover is removed .
• Semi break-in, Optional aSK kit

available (can be customer installed ].
CIRCLE 180 ON REA DER SERVICE CARD

~
Specifications subject to change

- ... wi thout notice or obligation.
F.C C approval pending.

VIEWSTAR INC.
COMMUNICAT IONS DIVISION
55 Milner Ave., Scarborough,
Ont oC anada , M 1S 3 P6
Phone : (416) 298 -9919 Telex: 065-26242
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R, f. board, 6 hours.

, ..... ...
•••

•

Synthesizer board, 3 hours.

Bottom view of the completed unit.

• •

~ _;_- ; :.-.- ;-; ..;.;:;~;:;.~. ,,;.; ; -..... ...... ~ ~., .... .... ~ ..,..
~': 7: ,,,,.\1 ~. - .

Interior VIe .... of the HWA·54()().' oower supply.

A /.c, and r. f. power amplifier board, 6/lOurs. 30 minutes The total time for all boards is approxi·
mately 42 hours. Adding the chassis. board ins /allation, and cabling. another 36 hours. Ihe tota l
time comes 10 something over 77 hours, This does not include ume-uo. testing, and trouble-

shooting.

••

• ':~ ' : " - :..' '.' .*~.' . . .• . .• " ' " •
'.~ '.-. '" ._ '.' .". ',.," " , " '.': . .
".~.''''. - , .•• ~* '•.•-• .••
~:;.::::~~:.::~:;::::::::;::::::::::::::::::::::::;:;:..............~ , ..

~

Top view of the completed 5400. Not shown is some additional Shielding, Note tile tight shielding
off the power amplifier at the rear of the transceiver-no TV! here I

was the better performer, and in my mind that
is p lenty of praise. The i.f , shift luning is very
good for secerennc stations, plus the fact that
the selectivity itself is excellent. I compared
the receiver to a much more expensive trans­
ceiver that had a notch filler , and the Heath
5400 easi ly outperformed the notch job when
it came to select ivity. As you can gather , Ilike
the receiver .

For the transmitte r, I found out one thing
abou t amateur radio: it is almost impossible to
get two amateurs to agree on a report when
both are listening to the same signal. I got on
the air on several bands and asked for "accur­
ate, no punches pulled" reports. I got every·
thing from " badly distorted" to " best audio I
ever rearo"! One amateur taped my transrres­
sian and played it back to me. Assuming I know
what I sound like on s.s.b., the tape recording
sounded exactly like me (to me). I keep a sched­
ule with an Old buddy wtlO has listened to my
voice Irom many different rigS. He says the
5400 sounds more like me than any other s.s.o.
transmit ter , so you can take that for what it is
worth. One of the big problems in amateur radio
is caused by the advent o j good high·quality 2
meter l.m. This has spoiled us. We forget that
communication is the name ot the game. s.s.o
provides good communicatiOfl but leaves
something to be desired when it comes to high·
quality audio as corcerec to t.m.

WeH, there is the review on what I consider
an excellent transceiver, modern in every
way, and one you can build given the time and
patience and a reasonable amount of abi lity
The Model 5400 is available lor $650, The Ire·
quency entry keypad, an ccron. is $59.95, and
an octooer 2.1 kHz l iller tS $5995. The
HWA·5400·1 power supply is $199,95. All
items are products of Heathkit Corp.. Benton
Harbor, 1.4149022. Ie
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W4FA describes a simple-to-build antenna tuner that is equally
applicable to a 10 watt and a 1,000 watt station. Its cost is low, and it
can be dimensioned to match any reasonable antenna load on any or
all n.t. bands. A minimum ot tuning adjustment is required across any
given band as compared to many other tuner designs.

BY JOHN J. SCHULTZ·. W4FA

I f "imitation is indeed the highest form
01 flattery," it wilt have to be admitted
from the onset that the tuner described in
this artic le is a direct " take-off" on Ten­
Tee's MOOeI 229 tuner.As described, how­
ever, it is a bit simpler than the Ten-Tee
tuner and designed for relative ly simple
home-brew construc tion.

However, why imitate the Ten-Tee
Model 229 tuner? The answer is simple
enough. The 229 tuner utilizes only two
variable components-a variable capa­
c itor and inducto r- to match a fairly wide
range of impedances on any h.l. band.
Therefore, it has only two controls to ad­
just and only two variable control s need
10 be purchased. It utilizes a basically
simple, reversible LC or CL network as
one c an discern from the 229 schematic
as shown in fig. 1. However, the reason it
can perform the same matching tunc-

*clo CQ Magazine

tions normally associated with tuners
having three variable elementste.q., Pi or
T networks) is due to the fact that Ten-Tee
has found an innovative way to add fixed,
compensating components to the LC or
CL network configuration such that the
" L" and " C" in the configuration act as
essentially ideal components without
stray capacitance o r inductance effects.
An electronic textbook exercise will re­
veal that practically any complex impe­
dance can be translated to 50 ohms reo
stsuve by an LC or CL network if the net·
work contains "ideal" Land C compo­
nents. A bonus that one obtains in using a
compensated LC or CL network is that its
"0" is re lative ly low compared to other
matching networks. Therefore, far less
readjustment of the network is required
as one moves across any given amateur
band.

Fig. 2(A) shows the simple, convention­
al LC network, while fig. 2(8) shows the
Ten-Tee variation with a 220 pF compen-

sating capacitor on the output. In a simi­
lar manner , fig. 3(A) shows a simple, con­
ventional LC network, while fig . 3(8)
shows the Ten-Tee variation with a com­
pensating inductor on the input side and a
25 pFcompensating capacitor on the out­
put side. If one tried to use the circu itry of
fig. 2(A) and fig . 3(A) alone in a tuner net­
work, it would be found that va rious com­
plex impedances could not be matched,
and one would have to accept less than a
1:1 S.w. r. Interesting ly enough, this sttua­
tion usually does not exist when one is try­
ing to match relat ive ly la rge mismatches.
but rather ex ists when one is trying to
compensate for the relatively small S.W.r.
excursions presented, for instanc e, by a
mult iband beam when one wishes to op­
erate near the lower or upper band limits
of 10115120 meters.

The tune r described in th is article is ba ­
sically swttchable between the networks
shown in figs. 2(8) and 3(8) and also pro­
vides for a bypass feature. It is dlmen-
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Fig. 3- CL configurations.
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A front view of the tuner. It didn 't come out in the photograph, but there are front-panel
decals which designate the functions of the various controls.

25 pF output capac itor. This position is handling capabi lity of the swi tch. The w ir­
strictly a bonus that may prove useful at ing between components is done w ith plat­
times . Switch positions 1,2, and 3 repre- eo. No. 14 wire, and the compensating in­
sent the more conventional switch posi- ductance is wound of the same wire wi th
tions possible with any a-core a.posttron Teflon insulating sleevlnq being used to
switch. If one traces out the wiring, it will insulate the turns of the coil. Regular, in-
be seen that switch position 1 forms an expensive insulating sfeevtnq can also be
lC network with the components ar- used. The variable inductor is a surplus
ranged as shown in fig . 2(B).ln switch po- item, wh ile the variab le capacito r is a
sttion 2, the input line is shorted directly to Cardwell 154-9 having about 250 pF ca­
the output. This position is meant for gen- pacttance and about ~ inc h spacing be­
era! reception purposes. The 25 pF com- tween meshed plates. The fixed capact-
pensating capacitor still remains in the tors (two 100 mmF units in para llel to
c ircuit, but it has essentially no effect on form the approximate 200 mmF cornpen-
the h.f. bands, since the capacitancelfoot sating capacitor and two 50 mmF units in
of most coaxial cable is already in the or- series to form the 25 pF compensating
der of 20 pF . In switch position 3, a Cl capacitor) are of the Centratab series
network is formed corresponding to fig. 8585 "doorknob" types. These capacitor
3(8). An e.w.r. block is indicated in fig. 4, types were used only because they were
but it is an optional feature that one can on hand, but they are by no means neces-
include or fo rget about, as desired. sa ry. Regular 2 kv disc ceramic capac'-

The photographs show one suggested tors are perfectly satisfactory and much
method of construction , although prac- more economical. Ten-Tee uses the lat-
tically any method which leads to reason- ter type of capaci tor in their tuner.
ably short lead lengths can be used. In The components described are more
the example shown, the components are than adequate to handle the output of a
mounted in an approximate 9·xS-x kw linear, but of course, one can scale
4 % · enclosure w ith the rotary swi tch the ratings ot tne vartabte components up
mounted in the center of the front panel. or down depending on what power level
The switch has two identical wafers, and one wishes to handle and according to
the contacts on each wafer are wired in what components one can find . Just
parallel simply to increase the current- above the variable capaci tor can be seen

a directional coupler for remote SW.r.
__0_.2 .18il H r-- - ---) readout. It was taken out of a low-cost

'50f
t:::::::::l s.w.r. meter which had been discarded

for other reasons. If one wishes to incor­
porate a di rectional coupler, a similar

-; procedu re might be followed. since many
inexpensive CB·type s.w.r. meters have
perfectly suitable line couplers, or one

O.3 ilH _ _ o~.~ ----)7 can follow any coupler design found in."'1 .L-J I - various ttanobooks."1 The back panel of the tuner conta ins
-; the usual 50-239 in/out coaxial connec­

tors, a grounding connector. and some
phone-jack connectors lor the forward!
reflected voltage outputs from the direc-

)
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Fig. 2- LC configurations.
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CIRCLE 35 ON READER SERVICE CARD

CLUTTERFREE
MODULAR
CONSOLES

Or....... ,.ear .hack with.
CLUTTERFREE MODULAR

CONSOLES
Prices start at $169.92

_9 Mode!!> to choose from
_Large, 42" H X 57" W X 30" D
-Strong grove-construction
- Mar-resistant wood grain finish
-Options, drawers & face plate
- For ham or home computer
-Visa and Master Charge

P.O. 8oJ: 5103 T.com• . WA . ,...05
(!HI zn 07U

scoeo for operation on 10115120 mete rs,
but one can easily modify it to conform to
the configuration of f ig. 1 so it can be
used fo r 160-1 0 meter operation. The
components used are standa rd ones : a
200-250 pF variable capacitor, a 10-28
~h variable inductor, and a dual section
a-pore a-oosmcn switch.

Fig. 4 shows the diagram of the tuner in
a somewhat unconventional, but hopeful­
ly helpful, form . The diagram basically
shows how the fixed and variable corn­
ponents would be wired to the contacts
on a 3·pole a-posmon rotary switch. The
"stops" on many such switches can be
adjusted, and position " A," as shown in
fig. 4, is meant to represent the condition
when the wiper contact is rest ing on its
own stop. In th is posit ion an LC network is
formed with the " C" being on ly the fixed
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AEA Brings You The RTTY Breakthrough
NEW MBATEXr" $109.95 List / $89.95' VIC-20 MBATEXT or C-64 MBATEXT

MBATEXT'· is the most advanced MBA (Morse. Baudot. ASCII) software plug-in cartridge
available lor the VIC·20 or Commodore 64 computer. Compare our outstanding features and
price to the competition.

• KEYBOARD OVERLAY instructions to avoid constant referral to the manual _ AlTY and
ASCII SPEED ESTIMATE MODE . BREAK-IN CW MODE -oso BUFFER RECOAOTOGGLE
- WORD PROCESSOR style insertion. deletion. and correction in TEXT EDIT MODE. CW
AUTO SPEED TRACKING plus SPEED LOCK . BREAK-IN BUFFER that is easy to use e Low
speed FARNSWORTH CW TRANSMISSION (between 5 and 14 WPM) • RE· TRANSMIT

RECEIVED TEXT DIAECTlY without need 01 disk or cassette . DISK. CASSETTE, OR PRINTER storage of message and OSO
buffers . RECEIVE AND TRANSMIT 5-99 WPM MORSE . 10 SOFT·PARTITIONED'· MESSAGE (OR TEST) BUFFERS . WORD
WRAP . TIME OF DAY CLOCK . PAECOMPOSE SPLIT SCREEN OPERATION . STATUS INDICATORSon screen e EASY START­
UP by simply typing SYS 44444 or SYS 33333 • DEDICATED FUNCTION KEYS lor quick operation . Ability to IMBED CONTROL
FUNCTIONS in type-ahead buller · WORD OR CHARACTER mode . SelECTABLE BAUDOT UNSHIFT ON SPACE (USOS )
. SEND/RECEIVE 50, 67. 75. 100. '32 WPM BAUDOT PLUS 100,300 BAUD ASCII . RTTY BLANK-FILL and MORSE BT option for
idle transmit periods . AUTOMATIC PTT • computer control of TONE REVERSE . MASTER MENU, COMMAND MENU. and
OPTIONS MENU makes MBATEXT'· easy to use with no prior experience . INCLUDES CABLE TO INTERFACE WITH AEA model
CP-l COMPUTER PATCH"" . POWERED BY HOST COMPUTER.

NEW MICROPATCH'"
MICA OPATCH"" IS A NEW LOW-COST. HIGH-PERFORMANCE Morse, Baudot and ASCII
SOFTWARE/HARDWARE computer Interface package. The MICROPATCH" model MP-20
or MP·64 incorporates the complete MBATEXT software ROM (described above) for either
the VIC-20 or Commocore 64 computers. All circuitry and software is incorporated on a
single. plug·in cartridge module featuring the foHowing: • TRUE DUAL CHANNEL MARK
AND SPACE MULTI-STAGE 4 POLE, CHEBYSHEV ACTIVE FILTERS . AUTOMATIC
THRESHOLD CORRECTION lor good copy when one tone is obliterated by QRM or
SELECTIVE FADING . EASY, POSITIVE TUNING with TRIPLE LED INDICATOR . NOT a
low-cost. low-performance phase-locked loop detector"! • SWITCH SELECTED 170 Hz or
WIDE SHIFT on receive . 800 Hz multi-stage active CW FILTER . AUTOMATIC PTT. RTTY
ANTI-SPACE . demodulator circuitry powered by external 12VDC (not supplied) to AVOID OVERLOADING HOST COMPUTER
and lor maximum EMI ISOLATION . EXAR 2206 SINE GENERATOR for AFSK output . SHIELDED TRANSCEIVER AFSKJPTT
INTERFACE CABLE PROVIDED . PLUS or MINUS CW KEYED OUTPUT . FSK keyed output.

1

The Micropatch is structured for easy upgrading to the AEA Computer Patch ,- advanced
interface unit without having to buy a different software packaqe! Simply unplug the
external computer interface cable (supplied with the Micropatch) from the Micropatch and
plug it into the Computer Patch.

$149.95 List $129.95'
MP-20 or MP-64

COMPUTER PATCH'"

$239.95 List $199.95' CP-1

r
'"=c;, - --,",- - - I- ' .~--- --- --,.

COMPUTER PATCH'· is the name of our most advanced computer interface equipment for
Morse. Baudot. ASCII, or AMTOR operation. The CP-l will allow you to patch most of the
popular personal computers to your transceiver when used with the appropriate AEASOFr­
TU software such as AEA MBATEXT, AMTOR T EXT'", or the MBATEXT RESIDENT ON THE
MICROPATCH units. AEA also otters a lull feature software package tor the Apple II, 11 plus
and liE; TRS-SO Models I, III and IV: and the IBM-PC. The CP-l will also work with certain
other computers using commonly available software packages,

The CP-l offers the lollowing advanced and high quality features: • HANDSOME ALL
METAL ENCLOSURE FOR MAXIMUM RF IMMUNITY . DUAL CHANNEL, MULTI·STAGE ACTIVE MARK AND SPACE FILTERS
• AUTOMATIC THRESHOLD CORRECTION . RECEIVE 170 HZ FIXED OR 100-1000 HZ VARIABLE SHIFT . 800 HZ multi-stage
CW FILTER . PRE-LIMITER AND POST-LIMITER FILTERS . SERIAL RS·232 FIELD INSTALLABLE OPTION . 117 VAC WALL
ADAPTOR SUPPLIED . PLUS (+) and MINUS H CW OUTPUT JACKS . MAGIC EYE STYLE BAR GRAPH TUNING INDICATOR
• SCOPE OUTPUT JACKS . NORMAL/REVERSE front panel switch . MANUAL (override) PTT switch . VARIABLE THRESHOLD
for CW • ANTI·SPACE ATTY . KEY INPUT JACK for narrow shift CW 10 on RTTY, CW practice, or keyboard bypass.

The CP-l is made in Ihe U.S. with high quality components including
double-sided glass epoxy through-hole plated boards. complete with
solder mask and SIlk screened parts designators.

PACKAGE SPECIALS
$239.95'

Combine the VIC-20 or COMM-64 MBATEXr- software with the CP-1 at lime 01 purchase
and you receive a SPECIAL PACKAGE PRICE. NOW the best RTTY COMPUTER
INTERFACE SYSTEM is evaneere at prices comparable only to vastly inferior systems.

CP-l /20 (CP·1 WIth VIC 20 MBATEXT) CP-l/64 (CP-l with C-64 MBATEXT)

·SUGGESTED AMATEUR DISCOUNT PRICE THROUGH PARTICIPATING DEALERS ONLY

Advanced Electronic Applications. Inc.
P.O. BOX C-2160 • LYNNWOOD, WA 98036 . (206) 775-7373 . TELEX; 152579 AEA INTL
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This view shows a bit better the place­
ment of the rotary switch and the ccooec­

tors mounted on the rear panel.

A top view looking inside me tuner. The compensating coil is in tront of the variable ce­
pacitor and the s.w.r. line unit isecove it. One of the compensating capacitors can be

seen in front of the variable inductor.
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Fig. 4- Wiring diagram for 3P3T switch used to construct the tuner. Various comoo­
nents are discussed in the text.

SWR
c;rcui lrv

able to minimize internal losses. The
" broadband" nature of the tuner, corres­
ponding to the original performance of the
229. is quite amazing. Compared to tuners
with three or more variable elements
which have to be readjusted for any minor
frequency excursion within the band, the
tuner has to be readjusted only for major
frequency excursions within a band. An
example of what constitutes "minor" and
"major" frequency excursions can be
drawn from some personal experience in
which a 20 meter antenna required tuner
adjustment every 50 kHz or so to maintain
less than a 1:1.5 SW.r. using a conventon­
al tuner, while adjustment of the tuner de­
scribed in this article was only necessary
twice to achieve a similar S.W.r. situation
across the entire 20 meter band.

If you have need for a tuner and don't
mind a bit of simple construction work in
return for a significant costs savings as
compared to the purchase price of a com­
mercial tuner. I'd heartily recommend
the tuner idea described herein. ~
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Antenna 1

over a considerable range, depending
upon what parts one has available and
how astute one is at acquiring the neces­
sary parts. If one configures the tuner lor
the kw level and if one obtains good-qual­
ity surplus parts, the total cost should be
no more than $40 or $50. The cost will
also depend upon how much, if any, one
wishes to embellish the basic tuner with
accessory features such as multiple an­
tenna selection, internal dummy load, in­
ternal S.W.r. metering, balun for balanced
line output, etc.

Using the tuner is every bit as effective
and simple as using the Ten-Tee Model
229 tuner. The initial settings for the tuner
on any band with a given antenna have to
be experimentally determined. The best
way to do this is undoubtedly with a noise
bridge, since it allows an unlimited amount
of time to experiment. But of course. one
can use a conventional s.w.r. meter to de­
termine tuner settings. Generally speak­
ing, tuner settings that use a minimum
amount of inductance seem to be prefer-

NOTE :
1. Dashed linn are jumpers.
2. Switch posit ions. are :
A ~lalone

I ~ lC I1I:'lwork
2 & Bypass
3 .. C l network

trona! coupler. Provision is made for the
selection of two antennas by means of a
back-panel-mounted slide switch. The
switch itself is a standard (not miniature)
slide switch normally used lor power-line
switching. II is a d.p.d.t . type with its con­
tacts being wired in parallel.

The front panel of the tuner has a
straightforward layout and is dominated
by the two large knobs used to rotate the
variable capacitor and inductor ele­
ments. No turns counter is used with the
variable inductor mainly because only a
few turns, at most, have to be used to cov­
er the usual coupling situation on 10/15/20
meters. Also, care was taken to wire the
variable inductor such that the indue­
tance increased with clockwise rotation.
Usually, such inductors are wired so that
increasing inductance takes place with
counterclockwise rotation, so the widely
spaced windings on an inductor with
taper-spaced windings can be placed to­
wards the rear of an enclosure to mini­
mize lead lengths on the higher h.1. fre­
quencies. With a "compensated" tuner,
such as that described. there is no need
to follow such a wiring procedure. On the
trent-pane! photograph of the tuner one
will note a push-button switch in a lower.
center setting . As shown, it is a "do noth­
ing" switch. It was incorporated in the
tuner sorely to provide a future possibility
of adding a parallel capacitor 10 the vari­
able one for lower frequency operation or
of allowing the front-panel selection of
two antenna outputs.Considering the rel­
ative ease of incorporating such a switch
during the construction of the tuner. it is a
highly recommended " do nothing" item
that will undoubtedly turn into a "do
something " item as one uses the tuner
and feels the need for some additional
switching tunctlons.

The cost 01 parts for the tuner can vary
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~am~ptifier youwant !
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t e
Take your choice. The world famous 2K Desk

Classic, 2K Console Classic and 3K Console
Classic HF amplifiers speak for themselves. Now

to complete your range of choice, the superb new
1002-A and 2002-A for 146 MHz and the 1004-A

and 2004-A for 440 MHz.
Now a veritable cornucopia of superb amplifiers.

Just make your choice!

••
Ii .

2002-A ...a bright new
rework of our popular
20022 meter amplifier.
Uses the new Eimac
3CX800A7 . The RF
chassis uses a 'I, wave
length stnp nne oesrqn
lor extremely reliable
approach, It provides
2000 watts input lor
SSB and 1000 watts
input lor CWoBecause
this tube is rated al an unheard of 15dB gain, only about 25 walls
drive IS required lor tun output.
2004·A is identical to the 2002A except tnat it is set up lor the 430 to
450 MHz band , Ttus amplifier Will use a 'h wave striphneand otter au
01 the same scec.ncencns as the 2OO2A. ThIS will replace our limited
production 2004 .
lOO2-A A 2 meier amplifier with the same design as the 2002A,
except using one 8874 tube lor '" power specrtications Rated at 600
walls PEP output and 300 watts contmuous carrier output II
employs the same stnp line deSign as the 2OO2A.
1004-A..•a hall-power version of the 2004A Will cover the 430 to 450
MHz band uSing a 'h wave smo line destqn.

::

••

2K Classic ... the culmination 01 more than li lleen years o f developing the 2K ser ies mto the world
famous line lhat se ts the standards for lOP quality HF uoeere. A lrue "workhorse"; tnnttto loal along at
lull legal power, trouble tree. fo r years o f hard service. Ope ra tes on all amateur bands , 80 l h ro ugh 15

meters (export models in c lu de 10 meter}.

2K C lassic 'T '...We can' t thin k 01 any w ay to make th is magnif icent
2000 watt amphuer be tter. Rugged ...durable... lhe last amplifier you
may ever need to buy.

2KD C lass ic ...a desk
model designed to
operate at 2000 watts
effortlessly, using two
Eimac 3-500 Z glass
envelope moces . a
Pi-L plate circuit and a
rotary silver plated
lank con. We challenge

you to hnd a better desk model for even a thousand dollars more

3K C lasslc..•uses the superb Elmac 8877 tube. More than 13db gam.
We believe the 3K to be the finest amateur linear available
anywhere " the amplifier o f every amateurs dreams

Henry amateur amplifiers are available from select dealers
tnrouqnour tne U S and are being exported 10amateurs all over the
world. Henry Radio also otters a broad nne of commercial FCC type
accepted amphhers lor two way FM communications to 500 MHz, as
well as special RF power generators for Industrial and sctenntrc
users. Calf or write Ted Shannon or Mary Silva for lull information.

We stock these plus many other hne names
AEA • ARCO • ASTRON • B & K • BIRO •
COLLINS . CONNECT-SYSTEMS .
CUSHCRAFT • DRAKE • EIMAC • HAL .
HUSTLER . HY-GAIN • ICOM • KENWOOD .
LARSEN . NYE • ROBOT . YAESU

MWJ'llJr'J,,&rarJAw
- 2050 S Boody Dr.. los A"".,,, CA 90025

931 N Euclid . Anaheim. CA 92801
Buller . MISSOUri 64730

(213182(}.1234

1
71417n·'¥2.00
816\ 679-3127

CIRCLE 127ON READER SERvteE CARDSay You Saw It In CO
TOll FREE ORDER NUMBER: 18001 42Hi631 FOI all stal" ,"etpl Cahtotn,a calol reSldtnts please call cenecr on our regular numbtfs
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Thirty years of avid contesting, DXing, and antenna
experimentation went into the design and construction
of W6PU's quad. You can shorten the time frame
considerably by taking advantage of his results. Build,
use, and enjoy!

The Evolution of the Four- Element
Double-Driven Quad Antenna

BY ROBERT MARTINEZ· , W6PU

, ~,

feel that this is due to the following rea­
sons. The single quad loop has twice the
receiving capture area as does a simple
half-wave element. This results in greater
input to your receiver, facilitating hearing
those weak OX siqnars.

Since our quad loop is actually two
halt-waves vertically stacked, a trip
through our antenna handbooks shows
that the effect of using vertical stacking is
to lower the vertical angle of radiation for
both receiving and transmitting. The fact
that we may receive 2 or 2.5 dB more
gain doesn't hurt either. This would cer­
tainly explain the outstanding perter­
mance of a quad loop when used at low
heights above ground. If you look at low
vertical transmitting and receiving an­
gles in your antenna reference books un­
der propagation, you will readily under-

Twenty-five years ago the "experts"
claimed that you must stack two half­
wave antennas at least one wavelength
apart in order to realize a worthwhile gain
of 3 dB (one-hal f S unit, equivalent to dou­
bling your transmitter power). In the last
five or ten years, however, computer
studies and actual expe rimentation have
demonstrated that the quad loop has
from 2.0 dB to 2.5 dB gain over a single
hal f-wave element. The greater gain fig­
ures lean toward the otamono-shaped
quad loop as opposed to the square loop.
It is Quite obvious that the maximum cur­
rent nodes of the square quad are not
spaced as lar apart as they are In the dia­
mond configuration. In practical use, dia­
mond quad loops produce amazing re­
sults at elevations as low as one-quarte r
wavelength center height from ground. I

The W6PU tout-etemem 10, 15. and 20 meter quad antenna. In this view you can see
the 10 and 20 meter phasing lines. The 15 meter phasing line was installed a week

after this picture was taken.

·229 Lilac or: EI Cajon, CA 92021

O ver the years I have become limited
to small plots of land and therefore it be­
came necessary for me 10 discover how I
could design a high-performance rotary
antenna for 20. 15, and 10 meters on the
smallest possible boom using low tower
heights and still remain competitive in the
pile-ups. All this had 10 be conf ined w ithin
the boundaries of one-quarter acre!
From my past experience, I chose the
lour-element quad in the diamond config­
uration for the Iouowinq reasons. I could
stack three or more bands on one array
without any appreciable interacncn. I
could do this on a 25 or 30 toot tower and
still be very competitive. The Vagi had to
be a minimum 0165 feet to be competitive
on the long haul , and it suffered Irom rain
or snow precipitation static, which the
quad did not. The quagi was also plagued
by this nuisance!

I have tried to understand the reasons
fo r the quad's unique perfo rma nce, and
after having experimented with them for
over a quarter of a century and having
read everything about them I could lind, I
have arrived at some conclusions that I
feel are interesting and may shed light on
the subject. Consider the following. If you
draw a picture 01 the one wavelength 01
wire that comprises the quad loop and
form it into a diamond shape, and then on
paper horizontally bisect that fun-wave
diamond, you will observe (fig. 1) that this
quad diamond is in reality two half-wave
"inverted 'lees" vertically stacked and
separated by approximately 0.39 wave­
lengths. If you then were to go out and
build this diamond, you would find tha t it
contained two points of maximum cur­
rent, concurrent with maximum radta­
tlon. These are in phase. If the feedline
were to be placed at the bottom point of
the diamond, the other maximum point of
radiation would occur at the upper point
01 the diamond. What we then have is two
half waves in phase vertically stacked!
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ously, the quagi or Vagi was not the solu­
tion to my dilemma.

From years of experience I knew that
while quad reflectors and driven ele­
ments were quite dynamic, quad direc­
tors were not as eff icient as Vagi direc­
tors. Indeed, you can find 10- and tz-ee­
ment Vagi arrays on 10 meters that are
very efficient. They continue to inc rease
their forward gain with an increase in Ihe
number of Vag i directors. as long as you
keep increasing the boom length and in­
crease the spacing of the directors. The
quad array, however, seems to reach the
po int of diminishing returns when you get
past two or three directors. You can in­
crease the boom length and keep adding
quad directors, but the increase in tor­
ward gain tor each new director fa lls oft
rapidly as compared to the Vag i array.

I was getting desperate. How could I
tr ick that first quad d irector into becom­
ing more efficient? One summer day
while I was mowing the lawn and day­
dreaming , it came to me. Eureka! Why
not combine the best aspects of the
driven " End Fire" array with those of the
Vagi parasit ic array, all on one 35 foot
boom? I began pouring through my VO­

luminous notes 01 30 years of antenna ex­
perimentation. Here were all my be loved
dog-eared reference books dealing with
phased and driven arrays of all types and
spacings.

I immediately set to work planning a
strategy. First I would need a " near field"
reterence measurement from my exist­
ing four-element parasi tic quad array to
verify how many dB inc rease of forward
gain I would see, if any, from my new oou­
ble-driven tou r-element quad. Having
earned my living for over 20 years in elec-

..•

•

- •
• •

care to press my luck. I knew that a quagi
would give me more forward gain, but
when I tried that, back came the phantom
of prec ipitation static to haunt me. Obvi-

The not-so-mini antenna farm at W6PU. On the left is the tout-etemem 10, 15, and 20
meter Quad. On the right is the two-element 40 meter Quad. These antennas have

made W6PU a formidable contester and DXer.

""0 "" ha ll wave

One hal f wave

BOTTOM

H iQh curren t point
Ma~imum radial io n

HIgh cur.ent poin t
Max imu m rad iat Io n

eo... al1achol'd 10 bottom o f elements
Do not t ra nspose coax

High RF vollage

--~--<'-----+------e- - >-- -9 lnsulllle l ,om
lIt'I!,glau rod

I. Q"v,," elemen ts $hOwmg insuf;lIo, s at high RF voltage points.
1. All wire elements are " ' 4 Fo ,rnva•. DO NOT USE 51 RANDED WI REf

High R F vollaqe
Insu la te from
fiberglass rod

NOTES:

•

Fig. 1- The basic triband quad configuration. This antenna is essentially two half-wave I
inverted vees stacked vertically. See the text for details.

stand why this lower radiation angle from
the quad loop can result in as much as 20
dB difference in signal strength in favor of
the quad loop as compared to the single
half-wave element at the same center
height above ground. It easily can make
the diffe renc e on the long haul or tong
path between hearing a weak OX signal
loud and clear or not hearing it at all !

For many years I was content wit h my
two-element and four-element parasitic
rotary quad arrays for 40 through 10 me­
ters. However, as the ranks of amateur
radio began to grow, I realized that I was
no longer competing with three-element
tribanders and four-element Yagis at 40
and 50 feet in OX chasing and in contests.
Enter the era of the six- and seven-ele­
ment 20 meter " Monoband Monster
Vag i" on individuet t cc-toct-plus. rotary,
self-supporting, " Big Bertha" masts!
There was lots at money invested in those
systems, and I had to find a way to rema in
competi tive without driving myself and
my family into the poor house. I began to
stay awake nights scheming to get more
fo rward gain and bette r fronl·to-back
rat io , while limiting myself to a 35 tool
boom length. As it was, when my two-ele­
ment 40 meter quadwith its 25 foot boom
was po inting towards the four-element
20, 15, 10 meter quad 's boom end. the
separation was only 50 teet. I didn 't get
any noticeable interaction, and I didn 't
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300n open wire line or
home made appro~imately

1.5" spacing

V~riable capacitor sedled in
plastic box with Shaft protruding

trontc research and development labs as
well as on commercial antenna test
ranges, I was in a good position to borrow
the necessary test equipment. I already
owned an antenna noise bridge, which I
believe every serious antenna builder
should have. From my sympathetic em­
ployer I obtained, on loan, an Empire De­
vices NF-105 commercial logarithmic
field-strength receiver, a Hewlett Pack­
ard SOBE commercial research-grade
signal generator, and Hewlett Packard
355C and 3550 calibrated research­
grade variable attenuators.

REFLECTOR LENGTH

20 meters 71' 9"' plus stub
15 meter,; 47'10" plus stub
10 meter,; 35'11'" plus stub

STUB LENG TH I CAPACI TOR VALUE

20 meters 4'6"' openwire 150pF trimmer
15 meters 3' 6"' 100pF variable trimmer
10 meters 2'3" 75pF variable tr immer

Fig. 2- Details ot reflector construction.
Dimensions are given for each band.

After allowing the test equipment to
stabilize for 4B hours, I pointed my four­
element parasitic quad array at my pick- ,
up test dipole, which was the driven ele­
ment of an old but perfect Telrex Mon­
arch tribander, mounted on my second
test tower BO feet away and at the same
height as the boom of my four-element
quad array. The NF-1 05 field-strength re­
ceiver and the H.P. variable attenuators
were connected to the test dipole. The
H.P. 60BE signal generator was connect­
ed to the four-element parasitic quad ar­
ray, and a reference level of a dB was set

up on the NF-105 field-strength receiver,
I was now ready to start my experiment.

Spacing between the two quad driven
elements was set at 8 feet 6 inches,
which is one-eighth wavelength on 20
meters, and one-quarter wavelength on
10 meters. The second driven element
(formerly the first director) was cut ap­
proximate ly 5% shorter than the main
driven element (the one closest to the re­
flector) in order to mimic a "log cell" for
extra bandwidth, and then it was driven
out of phase with the hope of increasing
efficiency and therefore developing a
higher forward gain, sharper directivity,
and a greater tront-to-back ratio. The
phasing sections (delay lines) were cal­
culated and cut to the dimensions given
in fig. 3. The reflectors (refer to fig. 2)
were stub-tuned using open wire line and
terminated at the bottom end with a mini­
ature variable capacitor which was sealed
in a small plastic box. The capacitor
shafts protruded in order to tune them in
place on tne stub which is drawn upward
and taped to the bottom vertical fiber­
glass arm of the reflector. After cutting
the quad wires, stubs, and phasing lines
to the dimensions shown in figs. 2 and 3,
we were ready to tune the quad array for
maximum front-to-back ratio. With the di­
mensions shown in this art icle, for all in­
tents and purposes this will concur with
maximum forward gain!

I placed my towers alongside of my
house and garage so that by using a
home-bunt 5 foot test stand and a guyed
15 foot aluminum step ladder I could east-

211 ME TER DRIVEN ELEMENTS WITH 135' DE LAV

Reflector O.E. :<1 D,E. ~2 Director

Phase line 15' 6'" old fashioned tough dielectric.

8'6"'

Tough d ielectric RG-8A/U
Veloci ty factor 0.66

NOT POL VFOAM

00 NOT TRANSPOSE!5211 teedline
Polyfoam OK here

13'

4' 6"

15 METER DRIVEN EL EMENTS 10 METER DRIVEN ELEMENTS

Director size
34'5"'

To d irector

s-a-

Tough dielectric RG -SAiU
Veloc ity factor 0.66

Coax "T"'
co"ne<;tor

5211 feedl ine
Po lyfoam OK here

To reflector

Reflector le" gth
35'11"

Tough die lectric RG-SAIU
Velocity factor 0.66
DO NOT TRANSPOSE'

Coax "'T"'
7' 2"' cOnnector 14' 7"

~~

5211 feedl i"" I
Polyfoam OK here

To reflector To d irector

aeuecror length 47'10'" Director size
plus stub of 3'6"' 45'10"

• S·6"---_

Fig,3- Details for constructing the driven
elements.

NOTE:
Facing the from of the array:

If the coax sJ1 ield goes to the right side of bo th elements. then the ccae
center conductor goes to the left sides , DO NOT TRANSPOSEI
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microwave frequenc ies over a " perfec t"
ground Simulation can be very mislead­
ing, as they are subject to many unknown
variables when performed with full-size
beams over non-perfect ground using the
ionosphere as a reflect ing source.

There is no substitute for long-hau l on­
the-air tests between two antennas at
nearby OTHs. it is enlighten ing to note in
the ARRL Antenna Book under " Wave
Propagation" that measurements made
on a path from England to the New Jersey
coast of the United States at 14.0 MHz
show that for 99 % of the time the vertical
wave angle at which signals were propa­
gated and received was be low 17 O! look­
ing once again at our antenna books, we
find that the vertical lobe pattern for a
horizontal d ipole one-ha lt wave above
ground shows that a major portion of
energy is being radiated at a vertical
angle of approximately 30°-very poor
for 14.0 MHz OX work. l ooking at the ve r­
tica l lobe pattern for a horizontal dipole
(o r a ground-plane vertical) w ith a center
height, or , in the case at a ground·plane
vertical , base height, of only one-quarter
wavelength. we see that a major portion
of energy is be ing radiated be low 12 °.
This is why a vertical ground-plane anten­
na mounted on the roof of a 17 foot tall
house and using a reasonable rad ial sys­
tem at 14.0 MHz c an beat out a tbree-ele­
ment Vagi at the same height on the long
hau l, even though the Vagi may have a
forward gain of 8.5 dB and the ver tical
may have no gain !

In the bui lding of the four-element oou­
ble-dr fven quad, or any Quad lor that mat­
ter, it is wise r to use extra-neavv con­
struction and have it stay up rather tha n
to save a few dolla rs cutt ing corners and
have it comedown in the fi rst w ind storm.

~BenCHeR, inc.
333 w. lake 51. , Chicago, IL 60606
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... or anyother until you 've read our AudioFilter
Fact Sheet. Audio filters, unfortunately, lend
themselves to some pretty spectacular claims,
like "infinitely variable" or "20 Hz banctwidth~

• Fine but is thiswhatyou real ly need? Probably
not. What about "a" and ringmg? They canbe

__ serious limitations in any filler. And, counting
knobs on the lront panel is no guarantee 01

Xl-2 Audio CW Fitter virtue either.
A well designed audio Iiltercan be areal asset in a station , one tha! literally~akes
the difference between solid copy and pure garbage, In ~ven the finest receivers.
There are several excellent filters on the market. Ours IS one of them.
Someof thefilters are notall that they seem to be. We think that ~ur fact sheet can
help you decide lor yoursell . Drop us a note, or your QSL we 11 rush the AudIO
Filler Fact Sheet right out to you.

lt you decide not to heed this warning : $79.95 at
your dealer. In u.s.A. add $2.00 handling.

well, so I began trying to reason it out. It is
interesting to consider that two dipoles
spaced between one-eighth and one­
quarter wavelength apart and driven in
the out-of-phase " End Fire " configura­
tion produce approximately 4.5 dB for­
ward gain, with a tront-to-back ratio of
about 30 dB, as I persona lly have mea­
sured .Addtothisanother 2.5dB, wh ich is
the stacking gain that I have measured
from the d iamond-shaped loop, and you
find that two otamond-snaped loops
spaced properly and driven in the correct
out-of-phase mode for the ir spacing will
give you 7.0 dB forward gain at low
vertrcar.wave angles and a tront- to-oack
ratio of at least 30 dB on the fonq-haut OX
for a correctly designed phasing line.
Now add 10 th is 7.0 dB figure another 3.0
dB for a wide-spaced diamond quad di­
rector. and then add a conservative 3.0
dB for a properly tuned diamond quad
wide-spaced ref lector, and we are rook­
ing at 13.0 dB forward gain at low vertical­
wave ang les and at an ac tual boom
length of 33.5 feet . I really feel that the 3.0
dB figure I show for a properly tuned
wide-spaced quad reflector is low, but I
am allowing for something less than
" perfec t tun ing," as many amateurs
have never before tried tuning a murtt-ele­
ment quad array.

At th is po int I cannot stress too stronq­
Iy the importance of gain measurement
evaluation. Such measurements of h."
arrays made at near-field dista nce are
academically interest ing, but many of
these measurements fa il to state at what
ver tical-wave angle the 14.0 MHz gain is
occurring. Such measurements will not
te ll you how loud two different antennas
will be at 6,000 miles distance ! Tests of
20 meter beams scaled down to u.h.t. or

CIRCLE 62 ON READER SERVICE CARO

WARNING!
DON'T BUY THIS AUDIO FILTER

Say You Saw It In c o

Iy reach the boom of my 40 meter, or
20-15·10 meter, quad when the towers
were cranked down. Most modern-day
transc eivers are small and light enough
so that you can easily bring them up on
the roof , If you cannot do this, then dis­
able your receiver a.v.c . and turn up the
gain loud enough lor you 10 hear Ihe re­
ceiver from Ihe rool . Your neighbors
should get a big bang out 01 th is ! Connect
the feedline from the quad you are tuning
to your receiver and tune-in either a local
signal source or a distant source coming
from the rear 0 1the ar ray. Ilyou are using
a local signal source, it is of crit ica l lmpor­
tance that it be horizontally po larized and
located at least one-half wavelength from
the back of your ref lector. II it is a close
source such as a signal generator, be
certain that the hor izontal radiating an­
tenna is at the same height as your
quad 's boom. If the band is in stable con­
dition, tune into a distant ragchew and
use that as a source. From several t um­
c reo mi les o r more away, it doesn 't rnat­
tar wha t kind of antenna the other guy is
using.

With the received signal coming from
the back of the beam, slowly tune the re­
flector stub capacitor for m inimum signal
strength using a frequency at the low end
at the c .w. band (i.e ., 14.0 10). Next mea­
sure the V.S. W.r. at this frequency. If it ep­
pears to have risen to a much higher
value than it was before you tuned the reo
uector. try backing off a bit on the c apaci­
tor . I had to do this on my 20 meter sec­
tion, and I backed off tram an FIB of 50 dB
to the present 40 dB .

Upon completion of final tuning , I saw
a forward gain increase ollrom 5.5 dB to
6.0 dB, the higher gains occurring on 10
and 15 meters. This is equ iva lent to in­
c reasing your transmitter power approxi­
mately four times ! Inthe receiving mode I
immediately noticed that th is new dou­
ble-driven quad had a much sharper hori­
zontal beam width than the previous par­
asitic array. For example, when I turned
my beam from a Zl at a heading (at th is
OTH) of 225 degrees toward a VK at a
beam heading of 240 degrees, the Zl
would drop off by a fu tl S unit, or 6 .0 dB.
This was about twice as sharp as the old
four-cl ement parasitic quad array ! In OX
pile-ups on the long haul or on the long
path I observed that certain local sta­
tions that usually beat me out almost
every time were no longer doing so.
Some of these stations use wide-spaced
six- and seven-element Vagi monoband
arrays at heights above ground of 80 to
over 100 feet. After having used this fou r­
element dcubte-dnven quad array lor six
years in OX contests and hundreds of
pile-ups. I feel confident that it is indeed
highly competitive and can give those
monster monoband Yagis a real run for
their money!

The story of the double-dr iven quad
didn't end with its completion . I wanted to
try 10 understand why it performed so
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TITLE: THE INTERFACE - INTERFACE J[ PROPOSAL

For more Information see your Kantronlcs dealer, or contact:
Ki Kantronics 1202 E. zsro Street Lawrence, KS 66044

THE INTERFACE Is the original
Kantronlcs termInal unit that
broke through the barrier of
muttl-cornputer compatibility.
THE INTERFACE is an amateur mo­
dem for transcetver-to-cornputer
communication. With THE INTER·
FACE and HamsOft or Hamtext for
your computer you can send and
receive Morse Code. Radlotele·
type. and ASCII. THE INTERFACE IS
also compatible with our new
software for AMTOR communica­
tion, AMTDRSOFT. THE INTERFACE
Is our most popular unit comtsn­
Ing active f iltering, easy tuning,
six-computer compatibility. and
low price for an unbeatable pack­
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KANTRONICS SOFTWARE
Hamsoft.™Hamtext.™and Amtorsoft™

HAMTEXT Is our advanced CW/RTTY/ASCII program
fOr t he VIC·20, COMMOOORE 64, and APPLE compu ters.
HAMTEXT gIveS you the ability to store IncomIng mes­
sages In the computer's memory. transmit fliesdirectly
from tape or disk. and use your computer to Itsfullest
potential. Features like Diddle, Time rransrnrsston,Text
Transmission, Printer Outputs, and Word Wraparound,
make HAMTEXT the program for the serious amateur.
HAMTEXT was created with input from our users as
guidelines, and wit h tota l use of the computer In m ind.
Suggested Retail $99.9S

For more information see your Kantronics dealer, or contact:
Kl Kantronics 1202 E. 23rd Street Lawrence, KS 66044
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Unless you are fortunate enough to
have a tcldover tower or a high stand and
15 foot step ladder on your roof, it is not
w ise to place the array too high above the
top of the tower. The extra few feet of
height won't do much lor your signal, but
it will make reaching the antenna for tun­
ing purposes that much more difficult. If
you insist on placing the array 100r more
feet above the top of the tower, you
should order one of the special stacking
masts furnished by some of the leading
manufacturers of steel towers, suc h as
Ttl-Ex. Tttasto . Aohn, etc. Such masts are
expensive, heavy, and wi ll increase the
w ind-load factor , which can be disas­
trous unless you happen to own a brute of
a tower . My array is approximately 60
teettotbe boom. I don 't find performance
at this height much diffe rent from the per­
formance at 25 fee t, but at the greater
height the array appears a lot smaller to
my XYl and my neighbors. The double­
driven quad wi ll also work very well in a
three-element version using a 21 foot
boom with a wide-spaced ref lector. It has
been my experience that w ide spacing of
quad reflectors and direc tors is oesir­
able. The performance of thi s tour-ere­
ment double·driven quad bears this out lE.

•

D.E. :t I

HAM
RJlDIO
OUTLET

NOT QRAWN TO SCA LE

Fig. 4- Mechanical and stress considerations for supporting the triband quad,

1, 2' xl " " 0 .0 . galvanized pip!! 12 req'dl
2, Quad a,m holder WIth 2" hub ,
3. Tumbuckles 14 required I.
4, Egg Irlsula!o'i to b<eaok up iIOy resoo¥ICe.

5. 2' steer angle-s clamped (Q boom wit h auto mu lfler U -bolts.

Refle<;!Of

NOTES.
\. " T"' coneecrcr shown in 10 meIer and

15 meter ph ase lines
2. Phase arms. insul awrs and t urnbuck les

no! shown ,
3 Melhod of pulling sag from phase lIroe-s

using nylon sash cord. Nylon cord actualiy
pulls from m idd le 01 phas ing line. Dra wing
is done this way fo r clarity.

•3 3• •,
e e

2• •3 • , • 3

NOTES:

have to lower the guying point of the top
section so that the lower vertical quad
arms will clear the top-section guy wires.
In any event , you wi ll want about 5 feet of
mast to extend above the boom for a oou­
bie-truss boom guy (refer to fig . 4.), You
should also place a c rossbar at the top of
the mast to take up the slack of the phas­
ing lines. You wi ll find that nylon rope or
window sash cord is very useful for this
purpose .

DEALER INQUIRIES INVITED

AT ALL 5 HAM RADIO OUTLET STORES

MAIl:-ORDERS TO:
2620 W. LA PALMA

ANAHEIM, CA 92801

JUST SPIN THE DIAL FOR :
• DXCC COUNTRY . PREFIX . CONTINENT •

• ZONE . BEAM HEADING . TIME DIFFERENTIALS . POSTAL RATES ·
• OFFICIAL ITU PREFIX . QSl BUREAU . ALSO HELPS TO KEEP

TRACK OF COUNTRIES WORKED AND CONFIRMED.

A "MUST' FOR ALL
SERIOUS DX'ers.

~/N6Ri'2NDOP"

POSTPAID UPS 18<.,...)

CONTINEN'..... u.s A

C..... ,F R-E SlOeN TS
PleASe ADO
SALES TA X

.~,

The quad arms are made of "oe'uxr-qrade
fiberglass, which comes in single pieces
about 13 feet long lor three-band arrays.
Do not use the te lescoping type, or PVC
pipe, or metal insulated tube sections.
Contrary to popular belief, fiberglass is
not always a good r.t . insulator. Under
condi tions 01 high air pollution and high
humidity , fiberglass rods may become
coated and could break down at the high­
vol tage points occurring at the horizontal
corners 01 the diamond quad driven
loops. I have had this happen to me with
only 500 walls of transmitt er input during
a ve ry heavy fog . For th is reason, it is a
must to use high-quality porcelain insure­
tors at these points on both 01 the driven
elements (reter to fig . 1). You can wire
and then tape these insulators to the h­
berg lass rods using a good-quality high­
voltage electrical tape. This is not neces­
sa ry at the two low-voltage htqh-curre nt
points at the top and bottom of the dia­
mond, where you may pass the wi re di­
rect ly through the fiberglass rods.

Any 01 the fine commercial aluminum
quad arm holders avananre on the market
may be used, but you w ill want those
which are designed to fit on a 3 inch 0.0.
boom. An alloy aluminum 6061T6 3 inc h
0 .0 . 35 foot boom should be used. Suc h
booms are available from commercial
metal supply houses, or you may inquire
at any of the firms manufacturing quad
kits. The aluminum arm holders should be
drilled through once the array is assem­
bled, and a qooo-quauty. plated ';' inch
bolt with a plated lock washer and nut
should be used to pin the arm holder to
the boom, thus prevent ing rotation of the
arms in high winds.

The mast can be a 2 inch 0 .0. section
of ordinary caivanreeo water pipe . It
should be approximately 15 feet long, Ten
feet is lowered into the top section
through a thrust bearing and c lamped to
the rotator. Both the mast-to-rotator point
and the mast-to-boom should be drilled
and secured w ith high-quality % inch
plated bolt, lock washer, and nut. The as­
sembled array is mounted at its balance
point about 6 inches above the tower . If
you are using a guyed tower you w ill

CIRCLE 143 ON READER SERVICE CARD
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What do you want from a Ham
magazinel News. Entertainment.
Interviews. Projects. Reviews. In­
formatio n. Great Read ing.

Is that alU

Well. how about a WAZ Awa rd
Program, a Five Band WAZ Pro­
gram, the two greatest World
Wide OX Co ntests in t he world , a
ox Awards Program, two 160
Meter OX Co ntests, a USA-CA
County Awards Program, a OX
Hall of Fame. Twelve of the
grea tes t a ch ievem ent a n d
o perati ng programs in the
Amateur Radio world today.
All from CQ.

•
• <• •
• z0: 0

M

----------------

•

-

35 mA rate recharges
your handheld when it's
off, maintains charge in
the receive mode.

And it adds 30 watts of
mobile talk-out power ;
makes an incredible
performer of your
HT·based mobile radio
system.

All at less than the
price of an amplifier
alone! An incredible
value.

Only $64.95! Order
today. (Add $3.00 for
sh ipping; Illinois
residents add $3.90
sales tax.) Also YoCom
Power Pockets and
YoCom %,\ antennas at
incredibly low prices.

Call (312) 490-9239:
ask for Jerry, AI9W

a
30watt
amplifier
that also
CHARGES!

SHEPHERD MARKETING
P. O. Box 941339

Schaumburg, IL 60194

f)--,~,--{f :,,
(/J F O A ..l l "" " " IES A M ·

L# .. TIEU" T"AN S l;.I:llIlE"S I
GUAAANTIEIE O F O A 2000
WAT T S SSII INPUT r Ofi
NOIIIeIE AND A l l CLASS
A"'ATIE URSl

COMPUTER OWNERS

WIA EDITESTEO TU 1124.1 5 (. '
COMPLETE KIT TU seG-lIO " . , I

TU CIRCUIT 80 ARD " 0.00 l @ J
ADD 12.00 SHIPPING EACH ORDER
... ..,. ottwr Progr _'- In atoc. ,

.......' _ CC I I .O'\IK
I H..-I C1., RD1, r:.mlng1on. N.J. 0N22

(2(111182·1551

UHF POWER AMP
AM.6155/GRT (In 3212) 225-400 Mhz AF amp.

fJJWoolput worn 4·10W
input using Eimac
X65tZ; silver-plated
UVIIy in removallle
cnwer. ReQuires l 1Y
230 VAC & 20 VOC
7~19 'h.18 - 75100

sn Used-nol ~sled . U Celient condi tion ' $1 .9 .50
R-392 RECEIVEJI . O_~32 Mill AM·
ew '1'1 32 billlllS. metllanical digital
l\IIIng , 2-4-8 KI'Il bartlWldllt HIO Kill
canbator. es reees: req",.1l'S 24 VOC
5 amps , l'V,x 1 4 'h xl l~, eoue stl
U5e~j.reparallle. $135. ChM , $200.
Manual. ~rti a l repro: $15. l S·1 66
speaker. $10,95. 24 VDG 6 AM P
Supply. lor R-392- no ecnrecre r. used: $25.
PritU f .O, B. lil'llll . 0. · VISA, MASTERCARD Ateepltcl .
Alow rill" SlIippng • Sfftd lor New fREE CATALOG '83

Addlln De", CO • PlIo",: 4191211-6573
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CO... PLIETIE ..u eo tL A G S 8 U · 5 2 _ "_ ....
Pl2S9_ _ 30 ... 300 .. .__ ..._.- -_. --_..-
. ..... _ DO . ~5WR _ -T NOl"
" IE!lItOl c.............. .. 11'0 . __ - • •~ ...
__.. , T.. CWt.' AN T£NHA TOUWll l
IEVl:A ..IEO r o" A l l llANOS I NO BAl UN5 NtlEottM

8O",o.lIO_15 _' 0 __ Z ~ , 99MlUC $9lI.95
4 0 _lIO.15 _' 0 _ z _. 5 .. ft. ·M_ IOO18UC .. " 8 .9 5
20 .'5_.0 .... ... _ 2 lr • 2:8" , _ 011 ....' >OQTflUC , . $ 9 T.9 5

S IENO FULL P RICIE r o" F'O STP....O INS UAIEO. OE:L IN US A,'C.n."'" 5 5 .00 ...... lot _.og. _<...", . , . ..." . .... ..<~ ..
ot<l•• uolnv IrISA • "'AS TUI CARD _ A "'IEA. IE X PRIES S
G" "" ••308-.236-5333 g A M _ ePM
..... d W . _ 2_3"',,, A l l PIUCIE S "'A T INCRIEA S IE
S AVIE • O AOE:A NO Wl _ , ..
10 .., _. .. • • ..
Us.... FAIEIE 1....0 . A V LABl[ ON" rRO'"

W[STtAN IEL[C T RONICS
0-. ACo, 2 ", . -.-, N... h 68847

• S8ndIReceIYeCW * ;11'1 your VIC 20, PET.
Commodore &t, Atatl 8CO~'

• RTTY for YOU' VIC 20 ar>d ComInodo<e &t!
• Paek l Qll include, P'0lI..... l;assette . 110 Connector.

Ha.dware $cl'Mlmluc l . • SASE lor Dellil•.

PflltTUNtIh A S SIE B l IE O
DOll' O N IE N IEAT & L l
ANTIENNA r o" A L L 8 1'0 '
NDSI IE ltClElLIEH T rOR
AP....T""IENT S ' , '''' ­
P ROIiIE O Dl!:SIGN I

:-11\ CW · $17.95
~O\'."("('1 RITV. $19.95
CG~ Both For $34.95 SAVEl

FAIR RADIO SALES
1016 I .IUUKA . . . .. 1105 • LIMA, OHI O' 15.02
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Attention FT-901 owners: For about $20.00 and a few
hours of time you can now add 30 meters to your rig.
W5AH literally walks you through the mods to get you
on amateur radio's newest band.

How To Add 30 Meters
To The Yaesu FT-901

Transceiver
BY BOB ALEXANDER· , W5AH

-

The transceiver, front view.

S ince its introduction in 1978. the
Yaesu FT-901 has been a very popular
transceiver. However, it does not provide
for the new WARe bands. Now that 30
meters is open for use, FT·901 owners
have been unable to use the new band.

Thirty meters can be added to the
FT-901 by using the (unmarked) Auxiliary
position of the band switch, and the
WWV/JJY sections of the XTAl Unit and
veo Unit. The megaHertz portion of the
frequency display is programmed by a di­
ode matrix Ie and must be modified to
read correctly. The project can be com­
pleted in a few hours for a cost of about
$20. A v.t.v.m. with Lt. probe and a fre­
quency counter are needed for alignment
purposes.

The WWVtJJY position of the band
switch will be inoperative after comple­
tion of the modification. Ten MHz WWV
and 30 meters will be on the Auxiliary po­
sition of the band switch. The Auxiliary
position must be used in order to obtain
enough capacity in the transmitter pi net·
work for proper loading.

The Pll Unit operates 8.9875 MHz
above the transceiver operating frequen­
cy. For 10.000 to 10.500 MHz operation,
Pll output must be 18.9875 to 19.4875
MHz. The changes to be made in the
XlAl Unit and veo Unit permit operation
over this frequency range.

The fir st production lot of the H -901
had 5 MHz WWV installed , and all later
units had 15 MHz WWV. Japanese ver­
sions all had 5 MHz WWV. Some of the
modification steps depend on which ver­
sion is being modified.

XTAL Un~ (PB1711)
There are two different board layouts

for the XlAl Unit. The newer boards have

*2720 Posey Dr.. frving, TX 75062

40 • CO • necember tsaa

an Auxiliary section silk sc reened on the
board. but no parts installed. Parts are
numbered the same way an both boards
and only the layout is di fferent.

Remove the XTAl Un it from the trans­
ceiver and make the following changes.
Replace X1 310, the 29.4875 MHz c rystal
(19 .4875 MHz in units with 5 MHz WWV),
w ith a 24.4875 MHz c rys tal. The crystal is
available from Yaesu. Rep lace C1337
with a 120 pF capacitor. u nsolder and re­
move cable connector pin 11 from tne cir­
cuit board. On the foil side of the board.
connect a jumper wire from pin 12 of the
connector 10 the hole at pin 11 . Reinstall
the XTAl Unit.

Remove the veo Unit from the trans­
ceiver. Connect a jumper w ire between

pin 10 and pin 18 of the edge connector.
The even-numbered pins are on the com­
ponent side of the board and are counted
from left to right. In units with 5 MHz
WWV, MJ12 (VCO edge connector) on
the main chassis has pin 10 grounded .
Unsolder pin 10 from the ground connec­
t ion. A wire from the band switch w ill be
connected to it later. Next rei nstall the
veo Unit.

Counter Un~
Remove the counter unit from the trans­

ceiver and install the components as
shown in the illustration. In units with 15
MHz WWV, connect a wi re from the Auxil·
iary teed-through capacitor to the new
pa rts as shown. tn units with 5 MHz WWV

Say You Saw It In CO



TU-170A
WIRED 5289.95
KIT 5189.95

DM·170
KIT S47.95

For more info rm a tion & sates
1-800·HAM·RTTY

SERVICE 1·913·234·0198

G Flesher Corporation
P.O. 80x 976
TOPEKA. KS 66601

utput
e

output.

tiona

To 300 Baud

TERMINAL UNIT FEATURES

m
emote
emoe
emoe

•

•

• •• • • •• • •• • •• • • •• ••
•• • ••• •••• • • • •• • ••• ••• ••• •• ••• •••• •• •••

• •••

TU·300
WIRED 5399.95
KIT 5289.95

ROM·1I6 • TRS·80 RTTYj e W
• Split SCreen Video
• Real Time
• Fourteen Butlers
• text Ediler
• Auto CWIID
• Select. WRU
• Word Wra p p ing
• For M ode l I, Ill, IV
• Ma ny More Features
• Moil Box software ava ilable too

Coli lor Prices
'TRs-aO Trademark of TAN DY CORP.

CIRCLE lotS ON READER SERVICE CARD

CIRCLE 89 ON READER SERVICE CARD

IN STOCK: 500 Dr 1000 FT. ROLLS
IMMEDIA TE DELIVERY WO RLDWIDE

•

1 - RG59/U 96%
Copper Bra id Mil
Spec

~ 5 @ 22 Gauge St randed
" Copper, color coded

2 @ 22 Gauge Shielded
plus Jrd Drain
Wi re

2 @ 18 Gauge St randed
Copper

SATELLITE :,/ $495/ 1000
CONTROL t IJ ' . r, INT R O DUCT OR Y

ti PRI CE !!!

CABLE Exclusi",e f rom
NEMAL

ELECTRONICS

:.;,o.-~~~:.~:.-:-'~/NTL..INC.

IIEMAL ELECTROIIICS IlIlL., IIIC.
12240 N .E. 14t h AVE ., NO . M IAMI. FL 33 161

Telephone : (305 1 893 ·3924
• A lso available : Co m plete hne o f coaxial and multi-conduc­
tor cables, top-qualit y connectors and SMA T V equipment.

F RANCH ISED DIS TRIBU TOR - KI N G S CONNECTORS
AUT HOR I ZE D AMP HENO L DISTR I B UTOR

' Call or wr ite for comple re dedie, pricing

Designed for
easy. one-step <,
installation, providing "
the required cables for \.
most earth stat ion equip­
ment ... all in it non-con­
taminating PVC di rect
bur ial jac ket.

CIRCLE 88 ON READER SERV ICE CARD
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TUBES, SEMICONOUCTORS, IC'S
DIODES AT SUPER LOW PRICES

IN DEPTH INVENTORY
8MAC, SYLVANIA, GE, CETRON

Fig. 1- (A) Counter unit PCB Showing placement of new
components. (B) Counter unit top front cover.

E~LAAGED DETAIL
0'" . SU 5
3-400Z _ 115.00
3-SOOZ . . . ... " .00
"CX250BI1203 " .00

e
..CX1000AlI168 . 30.00

~ ( )4PA8OCII2S2W "'.00
Ul50AI7034 . ....,

P I P I I 45AA4 · •.13
SC22 , , . 165.00 •
5AW8 . 3.15.", · • .21 q'AL' . 2.1 3

i
6AQ5 . 2.1 5

P I P.W · 5.151
60J15 . 2.75
6JG6A . ... q 2SC1815:s: ...sec .... 'K

~
.... . U O 3.3K To auxi liary
6l6GC , .. . 5.25

P
feed-through

6KYI5A . , 6.02 capacitor6lF15 , 1.1'".. , I5.U
6MJ15 ,.,.
12AT7 .. . 2.1 3 DO

a
12AU7 . , , 2.63

P
( )

12AX7A... . 2.6<1
57281T160l "9.50

( )"'. 10.00U,. 13.50

=
113 .. . . .w.00 lA ,,,,. . .w.oo",. " .00",. '''5.00 ...... • SO

~112. , 2• .00
M·2057 . 15.00

Z .." .e.eo ~

0
S .... " .00 Z •.." . e .00 - --
S 5751 ' .00 ----

S614A . . 3.70 --
'" .." . 5.75 -.... 65.00 --

:I
,... 5.25 "" ,61.-&8 ,SO

".". ""
"" . 6.50 ",
6521A . 15 .00

G
;;::" /"

&S50A . ' .SO n ,
"..." . U O "" /"".. 12.25 ' """.. ' .00 .....""R.. r

751UA , . . . .. ".70 ,
".. , 3.75 W..Ti8 .. u

"''' '5.00
-Auxil iary

.." 6.67

~.." 1'5.00

.." , , .. 210.00 @8317I3CX1SQOA7 . 475.00

i®
,... 12.'5
"SO 11.50

15 00 '60MRF-453 1'.15 '00 "" WWV
IIIIIRF"'~. n .• 5 S A" we WA wwv 20 80
IIIIIRF·45SiA n .a5

'"2NllOM , 15.00
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a bluefwhite wire is connected between
the feed-th rough capacitor and the main
board. Cut the wire at the boa rd and con­
nect it to the new parts as shown in the il­
lustration. Reinstall the counter urnt.

Band Switch (Sl )
The band-switch wiring for units w ith

15 MHz WWV differs slightly from those
with 5 MHz WWV (see luust ratron). The
band switch wafers are designated A
through 0 beginning at the front of the
transceiver . Trimmer boards A, B, and C
must be folded out of the way for access
to the Auxiliary terminals of the wafers.

Rewire the band swi tch as follows fo r
units w ith 15 MHzWWV. On S1E and51G
con nect a jumper w ire between the Auxil-

iary terminal and the 20 meter terminal.
On 5 11 locate the g ray or grayfwhite wire
goi ng from the Auxiliary terminal to coil
l 10. The wi re may connect to 51J and
then to l10. Cut the wire at the coil and
connect it to the 20 meter terminal of 51 1.

Rewire the band swi tch as follows for
units with 5 MHz INWV. On51 Aconnect a
wi re to the Auxiliary terminal. Connect
the other end to pin 10 of MJ12 (VCO
Unit). On 51E, 51G. and 5 11 connect a
jumper w ire between the Auxiliary ter­
minal and the 20 meter te rminal.

The remaining band-switch wir ing is
the same for all transce ivers. On 51 K the
160 through 15 meter terminals are lied
together. Connect a jumper w ire be­
tween the Auxiliary terminal and the
160-15 meter te rminals.

42 Say You SawlllnCa
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The XTAL Unit (PBI 711). Pin 11 is removed from the edge con­
nectar. X131D is at the lower left.

The VCO Unit (PB171D). Jumper wire is connected between
pins 10 and 18 of the edge connector,

Fig. 2- Partial schematic of the counter unit showing the additional components.

0 21
F40192

020
F4 Q192

0 18
MSM550 1

• " -" • re
~ - •

Co' l 133K
l K

2SC 1815Y
10K 'V

~ "-~
~-
~- ,

! ,

Connects to thoe ilUl<ihary
feed-through capacitor
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Trimmer
boMdA

•
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Final Amplifier
S1l, S1M, S1N, and 510 are located

inside the final-amplifier enclosure. 51 M
is the front side of the middle wafer, and
SlN is the rear side. On Sl N connect a
jumper wire between the common ter­
minal and the one immediately above it
On 510 connect a heavy jumper wire to
the Auxiliary terminal. The other end will
be connected later.

On loading coil L1 carefully scrape the
enamel all the coil between the 40 meter
tap (orange wire) and the 20 meter tap
(yellow wire) three turns from the 40 me­
ter lap. Tin the wire.

Connect the free end of the wire pre­
viouslyconnected to 51 0 to L1at the pre­
pared position. This completes the band­
switch wiring.

Alignment
App ly power and set the band swi tch to

the Aux iliary position. the MODE switch to
USB, and the VFO dial to 10.OCMJ MHz. The
frequency display will be flashing, inch·
eating an out-of-lock condition.

Connect an r.f. probe to pin 16 of the
XTAL Unit and adjust T1 310 for an output
of 150 millivolts.

\
Trimmer
bo<Jrd B

•

. ...1

, (.

"502
removed

•

•

,

•

•

•

.- -

•

- . .
•

•-•

•

,

LlO

•

MJ 12

,

Trimmer
boMdC

•

,

Grav wire
from S II a" x

=

MJf2 (the VCO Unit).

The band switch (SI). Sections 0 through K are shown. Trimmer boards A. B, era c are to the left of the switch. T2502 is soldered
to the shield plate to the right of S1H.

T2502
soldered 10

shield 510
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NEW AMTORTEXP"

AEA Brings You The AMTOR Breakthrough
We are pleased to announce three new AMTOR products. OUf new software package that will allow you to operate
AMTOR with your CP-1 is called AMTORTEXr ". A complete hardware terminal uni t and AMTOA TEXT software plug­
in cartridge lor the Commodore 64 computer is called the MICROAMTOR PATCH'''. We also have new applications
software packages for the AMT-1 and Commodore 64 or VIC-20 computers.

NEW MICROAMTOR PATCW"
MICROAMTOR PATCH '· IS a NEW LOW-COST, HIGH-PERFORMANCE AMTOR
SOFTWAREIHARDWARE computer interface package. The MICROAMTOR PATCH
(model MAP·64) INCORPORATES AMTORTEXT software (described above) lor the
Commodore 64 computer. All CIrcuitry and software is incorporated on a single, plug-in
cartridge module featuring the following . • TRUE DUAL CHANNEL MARK AND SPACE
MULTI-STAGE 4 POLE. CHEBYSHEV ACTIVE FILTERS . AUTOMATIC THRESHOLD
CORRECTION for good copy when one tone is obliterated by ORM or SELECTIVE
FADING . EASY, POSITIVE TUNING With TRIPLE LED INDICATOR· NOT a low-cost.
easily "pullabje' phasejocked loop detector!'! • SWITCH SELECTED 170 Hz or WIDE
SHIFT on receive . AUTOMATIC PTT • demodulator circuitry powered by your 12VDC

supply to AVOID OVERLOADING HOST COMPUTER and for maximum EMI ISOLATION . EXAR 2206 SINE GENERATOR for
AFSK output . SHIELDED TRANSCEIVER AFSK/PTT INTERFACE CABLE PROVIDED • FSK keyed output.

AMTORTEXT'~ is a LOW COST software package that will allow the CP-l and Commodore 64
computer to be used as a multi-mode AMTOA TERMINAL . Compare theoulslanding FEATURES
and PRICE 01 the AT-64 (AMTOATEXT for Commodore 64) 10 the competition"
• KEYBOARD OVERLAY instructions (eliminates constant referral to manual) • STATUS
INDICATORS on screen . Easy to follow MENU . ARQ, MODE A- MASTER OR SLAVE . FEC
MODE B • MOOE L (LISTEN TO MODE A) . SPLIT SCREEN with 2000 CHARACTER TYPE
AHEAD transmit buller . WORD MODE for error correcting with DEL KEYunhl space or CR is sent
• REMOTE ECHO shows characters transmitted as they are validated by other station . easy entry
at your SELCALL tor automatic response to ARO calls . BREAK-IN MODE to interrupt sending
station • LTRS/FIGS REVERSE for assistance in MODE L sychronizing • TEN MESSAGE
BUFFERS OF 256 CHARACTERS EACH . AMTOR timing synced to host computer internal CRYSTAL OSCILLATOR
• PROGRAMMABLE TRANSMIT DELAY can be saved to tape . AUTOMATIC PTT . POWERED BY HOST COMPUTER · Includes
INTERFACE CABLE for AEA model CP-, COMPUTER PATCH"'"
The AMTOR sollware TIMING ROUTINES have been written by Peter Martinez .G3PLX (falherol AMTOR) which means you can be
sure of haVing NO SYNCHRONIZING problems with other AMTOR stations adhenng to the established international AMTOR
standard . PROPER SYNCHRONIZATION is an ABSOLUTE must for AMTORI

$89.95 List $69.95* C-64 AMTORTEXT

The MicroAmtor Patch IS structured for easy upgrading to the AEA CP-l Computer Patch" advanced interface unit without having to
buy a different software package! Simply unplug the external computer interface cable (supplied with the MicroAmtor Patch) Irom
the MicroAmtor Patch and plug it into the Computer Patch.

$149.95 List $129* MAP64
$239.95/ $199.95* MAP-64/2

The Model MAP-64/2 incorporates n-ee-sa MBATEXr- PROM
on the same board With AMTORTEXT lor low cost RTTY/CWI
ASCII/AMTOR operation.

AMT-1

Shown w,th optional AMT·1 Console Stand.
COMM·fj4 With CRT Monitor and cassetre
recorder ( No t included)

I Name I

I Address I
I I
Ic_ I
I I
I State Zip CO I
----------------~

PRICE THROUGH

The AMT-' is the DEFINITIVE AMTOR TERMINAL UNIT which all future AMTOR units
will be measured against All you need for full AM TOR operation is a dumbASClllerminal
(or personal computer and emulation software) and a normal HF transceiver and antenna.
With theAMT-1 you will receivethefoUowing features: . SENSITIVE FM DEMODULATOR
• FOUR POLE ACTIVE RECEIVE FILTER . TOTAL CONTROL FROM KEYBOARD or by
COMPUTER PROGRAM CONTROL • 16 LEO PANADAPTOR TYPE TUNING
INDICATOR. CRYSTAL CONTROLLED AFSK MODULATOR · RECEIVEITRANSMIT
standard RTTY • TRANSMIT MORSE CW • MORSE RECEIVE field Iestanaore opnon
• AUTOMATIC PTT • 13 front panel LED STATUS INDICATORS . all METAL
ENCLOSURE lor maximum RFI immunity . operates from your 800 ma 12 VDC power
source.

'SUGGESTED AMATEUR DISCOUNT
PARTlCIPATING DEALERS ONLY

$589.95 List $499.95* AMT-1

Applications soflware for C-64 or VIC-20
AEA also offers an applications software package for the Commodore VIC­
20 (model AMT-lNIC20-1) or 64 computer that is resident on a plug-in PROM
CARTRIDGE and includes the INTERFACE CABLE to go between the
computer and the AMT-l . KEYBOARD OVERLAY instructions are also
included for easy operation Without the instruction manual. The COMM-64
program (model AMT-1 /C64-1) otters SPLIT SCREEN OPERATION with len
MESSAGE BUFFERS. It also otters UNATTENDED OPERATION WIth
automatic MESSAGE RECORDING and AUTOMATIC STATION

INDENTIFICATION $89.95 List $69.95*

Advanced Electronic Appl ications, Inc.
P.O. BOX C-2160 • LYNNWOOD. WA 98036 • (206) 775-7373 • Telex: 152571 AEA INTL
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Fig. 4- Wiring diagram of bandswitch S 1
sections A through K.

Fig. 6- Wiring diagram of band-switch
section 0.

Jumper wire,',
Common •

160m 80m

To loading capacitor
;.-i;"\r.:-J

... --------------,
I 15MHl,,,,
I 5MH l

Fig. 3- T2502 bottom view. One solder
lug is connected to the metal can and the
other has an 8 pF capacitor with snon

leads attached to it.

Fig. 5- Wiring diagram of band-switch
section N. Terminals are on the rear side

of the wafer.

Mounting

"b

SlL

, n

...,,<"'- AUKi!iary
.... terminal

SlO SIN SlM

On trimmer board B(PBl724)carefully
unsolder T2502, TC2507, and the whitel
violet wire, and remove them from the
board. Do not unsolder the wrute'vroret
wire from the band switch.

T2502 has five solder lugs on it. The
side with three lugs is unused. Prepare
T2502 by soldering one of the two lugs to
the metal can. Solder an 8 pF capacitor
with short leads to the other lug. Solder
the can to the shield plate as shown in the
photograph. Connect the free end of the
whltervlclet wire to the 8 pF capacitor.

Tune the transmitter up and adjust
T2502 for maximum output at 10.125
MHz. Check the 40 meter band for proper
operation. Incorrect adjustment of T2502
can cause the same problems there. Re·
adjust T2502 if necessary. The transceiv­
er should now be ready for an on-the-air
check.

I must give thanks to Ed Kerr at Yaesu
lor his technical assistance and pa­
tience. See you on 30 meters! :!!

The PA compartment.

30 meier tap

Side view of the band switch showing location of the Auxiliary terminal.

l ow Output/Receive Self-Oscillation
Some tr ansceivers with 15 MHz WWV

may have low transmitter output and reo
ceive self-oscillation on the new band.
The problem has not been seen in units
with 5 MHz WWV. Should this problem
occur, it can be corrected as follows.

Connect a frequency counter to pin 4
of MJ12 (VCO Unit). Adjust T1208 for a
reading of 18.9875 MHz on the counter.
The frequency display should no longer
be tlashing.

Connect the transceiver to a dummy
load and tune up the transmitter in the
normal manner. The PRESElECTOR con­
trol will peak between 4 and 50n the inner
scale. The plate tuning control will be
near the 20 meter mark. Transmiller out·
put should be at least 100 walls.

Note :The loading control settings on all
bands may be different from what has
been normal due to increased capacity in
the control.
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I am "convinced!" K5PXM
You have proved that Americans can sti ll
make the Best. K8WYH
Nice, neat, not crowded. Receive section
best I have used. Great on RTIY.

WOYFR
Superb receiver. W9DWT
A perfect performer and a pleasure to
opera te. W3LKA
I like the Ten-Tee quality and service.

W4DDK

Well-Built-EZ to Operate. VE3NZQ
It is a great pleasure to deal with a
company which gives their customers
some real attention and service. W4BW
And our thanks to all the others whose
comments we didn't have room to print.
CORSAIR features include: • All solid
state, broadband design · All 9 hf bands
• Triple conversion receiver with 0.25 IJ..V
sensitivity on all bands and better than 90
dB dynamic range · Variable bandwidth
plus Passband tuning . Dual range, Triple
mode, Offse t tuning . Variable Notch ftl­
ter • Built-in Speech Processor . Built-in
Noise Blanker . 200 W input, 100% duty
cycle . Dual-speed QSK (full or semi).

See Corsair at your TEN-TEC dealer, or
write for full details.

TEN-TEC. Inc .• Sevierville. TN 3 7862

--

-

o

1r1f

Read what owners say
about TEN-TEC Corsair:

Completing my 53rd year as a n active
Ham-DXer, Contester Rag Chewer
etc.- the Corsair is an excellent trans­
ce iver and performs superbly for me on
both CW and SSB WIBlH (P42J)
A fine piece of equipment- thanks for
building it in America KV8Q
Radi o is impressive in all wa ys. KA8RQK
Wonderiul Rig! W82RBA
Excellent Results! VEICCK
Finally! A rig made for the RTTY
operator- Excellent gentlemen,
absolutely excellent! N4EIV
Beautiful (physica lly and technically)

W4SFT
Thank you for an American radio & the
1 year warranty. KA3KMK
Consistently get good audio reports on
SSB. N8BAR
The Folks a t Ten Tee are reason enough
to purchase their products. K4CJX
Corsair is everything I hoped for in a
transceiver. WBDRW
Extremely Ham oriented radio made for
high performance and operating
excellence. KB41L
Excellent equipment. W2LOG
Outstanding Radio ! W9GIN
Engineering is Superb!! W2ZSX
First QSO Report- "Sx9 Plus With
Beautiful Audio." K5SP
A fine instrument. K6AY



gram on normal licensing, relying instead on
the license rec ipient to point out any errors.
This means, for example, tha t there is no key­
stroke verif ica tion of data typed into the com ­
puter, so any aspect of the license cou ld be in­
correct. Actually, this is a very reasonable ap­
proach for the FCC, as it keeps processing
costs to a minimum, and the amateur receiv­
ing a license incorrect ly made out certainly
will notify the FCC of any significant error.

On the other hand, it is obvious that this can
cause significant error on the master tapes.
Of course, in t ime the corrections f ind their
way to the FCC tapes, but in the meant ime the
tape is in error. The Radio Amateuf Cal/book
keeps its own master tapes and uti lizes sever­
al error-trapping procedures to preven t such
mistakes received from the FCC from reach­
ing their tape and your printed Cal/book.

For one, all FCC license issues are com­
pared 10 previous listings for the same station
by the cemxoc While this technique obvious­
ly does not work for new licensees, only a trac­
tion of issued licenses are for new amateurs,
with the bulk being license renewals, change-

o
o

Herb Nelson, W9/GL, publisher of The Radio Amateur Caltbook.

which are published annua lly on December
tst . along with the quarterly supplements.

It is no sec ret that FCCdata provides the in­
put for the U.S. Cal/book. Indeed, prior to the
computerizat ion of FCC records , licenses
were typed manually, with a carbon copy go­
ing to the Callbook. And with today's Freedom
of Information law, anyone can purchase from
the FCC a complete computer tape of all out­
standing amateur licenses, complete with li­
cense c lass, address, and date of birth. In
tact, several different groups are known to
purchase this information, which they primari­
ly use tor mailing lists ot amateurs for com­
mercial purposes.

Of cou rse, with modern typesetting and
print technology, it really is no tric k at all to
t ranslate such a computer tape from the FCC
directly into a cautook. What, then, does the
Radio Amateur Callbook Company do beyond
such a quickie typesetting exerc ise to justify
the price of a new Cal/book?

The answer to that quest ion proved to be in­
teresting indeed. To start with, the FCC really
does not have an in-house quality-control pro-

BY ALAN M. DORHOF

Pf1

oiW ~

'--""
The Radio Amateu

Callbook
A Tradition in Amateur Had
for 63 Years

' Editor, CO

S o how do you review the Callbook? like
the old story goes, it has a great cast at char­
acters, but the plot is nothing.

The Radio Amateur Callbook Company en­
joys the undoubted distinction of being the old ­
est business in the field of amateur rad io
Founded in 1920, the Cal/book has deservedly
been a fixture in the shacks of active amateurs
world-wide ever since. Its symbo l, Pegasus.
the Flying Horse, has been used ever since
the Gal/book was founded

The Radio Amateur Caltbook Company is 10­
catec in Lake Bluff, Illinois, a quiet. pleasant
outer suburb of the Chicago area . The corn­
pany operates out of its own quarte rs, bui lt for
the Callbaok, a neat off ice and warehouse
building with colonial trim. The company is
owned and operated by Mr. Herb Nelson,
W9IGL, with the help of nine emp loyees.

The Gal/book is and always has had an im­
portant role in maintain ing the cohesiveness
of the amateur community; indeed, being list­
ed in the Gal/book is widely cons idered one of
the proofs of membership in the wor ld-wide
fraternity of amateur radio. The Gallbook is to
amateur radio what a telephone book is to a
community, listing us all, identifying each oth­
er, and helping us reach each other for OSL's,
schedu les, and the like.

At one time a listing of the amateurs 01the
world fit into a book litt le larger than a modern
GO magazine, But amateur rad io has seen
enormous growth since then, and the Cal/book
grew, f irst to a single thick volume, and then, in
the late fift ies, splitting into two volumes, one
for American listings and the othe r for the rest
of the worid.

Technology has certainly had a part in the
growth of the Gal/book. The Gal/books have
gone from handset type to the most modern
printing techniques, and from ca rbon copies
at license applicat ions laboriously hand
copied to sophisticated computer storage and
recall techn iques, Without the constant updat­
ing and improvements that the Cal/book has
implemented, it would be econom ically impos­
sible to produce such a complete document at
a price that amateurs can afford

A conve rsation with Herb Nelson, W91GL,
the publisher of the Cal/book, alte red a fasci ­
nating look into the planning and work tha t
goes into bringing out the new Cal/books,
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ISQPOLE
144JR

ISQPOlE
220JR

MAST NOT
SUPPLIED

ISOPOLE 440

RIVENDELL
Warner Hill Road. Derry, NH 03038

Mon. thru Thurs. sam - 7pm
Frio & Sat. aem . 5pm

Sun., HoI. Closed, but phone line open
Cal l 603·434·5371

,. --t

L '''~

4204 Overland Road
Boise, Idaho 83705

208-343-4018

"p-L-.-'",,-~-1 1

The IscPole antenna is building a strong reputation for quality in design and
superior performance. Innovative IsaPole conical sleeve decouplers (pat.
pend.) offer many new design advantages. .

All IsoPole antennas yield themaximum gain attainable for their respective
lengths and a zero degree ang le of radiation. Exceptional decouplinq results
in simple tuning and a significant reduction in TVI potential. Cones offer
greater efficiency over obsolete radials which radiate in the horizontal plane
and present an unsightly bird's roost with an inevitable " fallout zone" below.
The IsoPoles have the broadest frequency coverage of any comparable VH F
base station antenna. This means no loss of power outpu t from one end of the
band to the other when used with SWR protected sol id state transceivers.

RJM ELECTRONICS

CIRCLE 145 ON READER SERVice CARO

Outstanding mechanical design makes the IsoPole the only logical choice
for a VH F base station antenna. A standard Amphenol 50 Ohm 80-239 con­
nector is recessed wi thin the base sleeve (fully weather protected). With
the IsoPole, you wi ll not experience aggravating deviation in SWR with
changes in weather. The impedance matching network is weather sealed and
designed for maximum legal power. AlIlsoPole antennas are D.C. grounded.
The insulating material offers superb strength and dielectric properties,
plus excellent long-term ultra-violet resistance. All mounting hardware is
stainless steel. The decoupling cones and radiating elements are made of
corrosion resistant aluminum alloys. The aerodynamic cones are the only
appreciable wind load and are attached directly to the support (a standard
TV mast which is not supplied ).

IsoPole antennas have also become the new standard for repeater ap­
plications. They all offer low angle of radiation, low maintenance. easy
installation, and low cost with gain comparable to units costing several times
as much. Some repeater installations have even eliminated the expense of a
duplexer by using two IsoPole antennas separated vertically by about twenty
feet. This is possible because of the superior decoupling offered by the
IsoPole antennas.

The IsoPole ante nna is now avai lable in a 440 MH z version which is fu lly t

assembled and tuned.

MORE PERFORMANCE FOR YOUR DOLlAR!
COMPETITORS KNOW ABOUT THE

ISOPOLE™
DO YOU? STUDY THE FACTS ...

•

ISOPOlE 144
ISOPOlE 220

MAST NOT
SUPPLIED



MFJ RT I ASCII I CW
COMPUTER INTERFACE
Lets you send and receive computerized RTTY I ASCII I CW. Copies all
shifts and all speeds. Copies on both mark and space. Sharp 8 Pole active
filter for 170 Hz shift and CW. Plugs between your rig and VIC-20, Apple,
TRS-80C, Atari, TI-99, Commodore 64 or most other personal computers.
Uses MFJ, Kantronics software and most other RTTY ICW software.

MFJ RTTY CW

OOMPUTER INTERFACE

•
u vI'-' 1" ...

..amilll .....
• • • .......... -

• ~-

MFJ-1224

$ 95
MFJ Soft_re plus MFJ Interface
for VIC-20 or Commodore 64

$12995(5altw.... u rtri••1_, SlU5.
0 .... MfJ·l250 lor VIC-lO.
MFJ-1Z51'" C" ••,itClorI6041

POllsrlu/ RTTY/ASCII/CW-..It ,. fw VIC-20, Corr..,iiJdw. H .
o.lIWapN b., MFJ. Catl~ p/ups Into ..".,.Jon pDrf.

FMfUtW 4IIh Ja •• , ~'1, ,.",. all ••d bufftIr, jj ~ poIU.
RTTY/ASCII/CW lend WKI ....... plus -xJr 1IJOt'e.

lndudel ubi. to Interflct MFJ·1224 to VIC·lO or Commodon M.

A Normai/Revene IWltth I HmiNitas retuning
while stepping ttlru various RllY speeds and snnts.

The demodul.tor will even maintain copy on a
slightly drilling signal.

A + 250 VDC loop output is available to drive your
RTTY machine. Has convenient speaker output jack.

Phase continuous AFSK tr.nsmltter lones are
pererateo by a clean, stable Exar 2206 function gen·
erator. Standard space teres of 2125 Hz and mark
tones of 2295 and 2975 Hz are generated. A sel of
microphone lines Is provided for AFSK out. AFSK
ground, Pll out and Pll ground .

FSK keying is provided for transceivers wilh FSK.
High vor"ge grid block Ind direct outputs are

provided for CW keying of your transmitter. A CW
transmit LED provides visual indication of CW trans­
missioo. There is also an external /\and key or
electronic keyer input jack.

In Iddltion to the Kantronics compatible socket, an
exclusive general purpose socket allows interfacing to
nearly any personal computer with most appropriate
software. Tile lollowing III compatible lines are
available: RllYoemco out, CW cemco out, CW-ID
input, +5 VDC, grourx!, All signal lines are buffered
and can be Inverted using an Internal DI P swi tch.

For lumpll, you can use Galfo software wil h
Apple computers, RAK software wllh VIC-20's, or
Clay Abramssoftware with TRS-SOC, N4EUsoftware
with TRs-&Q III, IV. Some computers with some soft­
ware may require seme enernat components,

DC YOItIges are IC regulated 10 provide stable

TOORDER DRFOR YO UR NEAREST
DEALER, CAU TOU.fREE

800·647·1800."'''
60h323~ In Mississippi and out­
side conbnental U.S,A. Telex 53--t5!ll.

MFJ
MFJ ENTERPRISES, INC.

BOI 4~, MiSSiSSippi Stili, MS 3976l L ...J

ORDERAllY"OOUCT FROM MFJ AND TRY IT·ND
OIUllAnOIl.IF NOT DEUGHTED, RETURN WITH­
III.DAn FOR 1'ft0Mf'TREFUND (LESS SHIPf'lNG).
• One yft¥ I ' U I guarantee . MD In USA.
• Add S4.C1ll each IllIpplnglhandltng • CIA .WfftI
'- .... abtili. .... ,.Illlductl.

TIlII new MF)-1224 RTTY/ ASCII/ CW Computlr
I~ lets you use your personal computer as a
computerized lull featured RTIV/ASCII /CW station
lor sending and receiving,

II plug. between your rig and yoor VIC-2Q. Apple,
TRS-SOC, Ata rt, TI-99. ccmmcocre 64, and most
other personal computers.

Powerful MFJ ,,'twar••vln,blt for VIC·20 (MFJ­
1250. $49.95)and Commodore 64 (MFJ-1251.$49.95).
Features split screen display, type ahead buffer,
message ports, RllY/ASClI/CW send and receive
plus more.

Uus K.ntronlca &Oftware lor Apple, TRS-BOC,
Atari , TI-99 as well as VIC-lO and Commodore 64.

You Cln . Ise un most other Rn yI CW seftwlre
with nearty any personal computer.

A Z LED tuning Indicator system makes tuning
last, easy and positive. You can distinguish between
RTTY ICW without even hearing it.

DntI tuned In, tne interface allows you to copy any
shift (170, 425, 850 Hzand all snrrts between and be­
yond) and any speed (5 to 100 WPM on RTTY ICW
afld up te 300 baud on ASCII).

Coplel on both m.rk .nd Ip.ce, not mark only or
spaceonly, This greatly Improves copy under adverse
coodltions.

AIh. rpl poI. lCtlvt fllt. r tor 170 Hz shift afld CW
allows good copy under crowded, fading and weak
signal conditions.

An IVtMnltlc noIH IImMer helps suppress static
crasres tor better copy,



oi-aocress renewals, change-of-license re­
newars. and even change-of-name renewals,
as when, for example, a Yl marries and tak es
her husband's name.

This comparison turns up many mistakes.
The amateur's name may be misspelled, the
street address wrong, or the city, state, or zip
changed. The Radio Amateur Gal/book com­
puter is programmed to call up the old infor­
mation and compare it to the newly received
information , Then, where a difference is ob­
served, the computer displays the mtcrmation
so that the operator can determine whether
there is in tact an error in the data. For exam­
ple. the old license might have shown W.
Smith, while the new license shows Walter
Smith. In such a case, the computer operator
will accept tile updated informatIOn. On the
other hand, iI Mr. Smith's aoness is shown
one time as 1395 Elm, and later as 1935 Elm, It
would appear that there is a signilicant error.
The Cal/book operator, finding no other sug­
gestion that Mr. Smith did in fact move dow n
the st reet to a house with a strangely similar
number, and, noting tha t Mr. Smi th wa s onl y
renewing his license ra ther than showing an
addr ess change, would correct the recently
received inlormation, recognizing the 1935
Elm address as a keystroke er rcr on the part of
the FCC.

The information received by the Gal/boo/< at­
lOwS the Gal/boo/< 10 run such checks even
though the form 610 applicant has qotten a
new call, the result perhaps of a change of call
area or an upgrading of license class. So, even
though the call is being changed, the Cal/book
retr ieves the old data for the amateur and
checks the name and, if applicable, the ac­
dress against the current FCC da ta.

Another important area offers address
checks for the Gal/book. As licensed ama­
teurs, we ouen gel bulk mailings from various
commercial suppliers. magazines. and organi­
zations. However, some 01 these mailings are
not received by the amateur to whom they are
addressed, often because the amateur has
moved. but has failed to noti fy the FCC of his
move, even though this is a violation of FCC
rules.

Mailings that are not de liverable are re­
turned to the sender by the post office, and the
sender pays 25 cents for the return. Many of
the mailers send these returns on to the Gall­
book, and Ihey make an effort to track down
the correct address. This procedure involves
mailing out a tracer to the aocress shown. ask­
ing II the amateur is in fact reachable at that
address. Sometimes, 0 1 course, It proves out
that the address is perfectly valid, and some­
how the post once erred in its delivery at­
tempt. Other times the tracer is forwarded,
and the amateur notifies the Cal/book, and
hopefully the FCC, of his new address. At oth­
er times the mail is returned cnrcrwaroaore.
gaining the licensee that inf amous note in the
Gal/boo/<. "QTH Wanted By Gal/book. "

Ollen when an amateur moves he or she
notifies the Gal/book directly, thus gelling the
information of an seeress change to the Gall­
t>ooI< perhaps months before the FCC is able
10 process his address change. This is espe­
cially true of amateurs actively engaged in one
or another awards programs.

A particularly interesting si tuation occurs
with clu b stations in the Uni ted States, The
FCC does not inc lude c lub sta tion informat ion
in the FCC master license tapes, Rather, be­
cause of their special nature, club station li­
cense information is kept separately on an
moex-card file system. The Callbook Company

Say You Saw It InCa

fnf]Utling licensee information tor the Gall­
coce. In the foreground is Barbara Paprocki,

the company 'S advertising meneoer.

arranges to have this information transcribed
and then manually en tered into the Cal/book's
mas ter tape, again ensuring a leve! of accur­
ac y that otherw ise could not be duplicated.

The Cal/book is dedicated to ge tt ing al l U.S.
amateurs properly listed with proper ac.
dresses, regardless of any club or league affi­
liation. The Radio Amateur Gal/book master
file is as accurate as possible. much more so
at any given moment than the FCC copy avan­
able to any purchaser.

Of course, the ceutcoc Company is equally
well known lor lis DX Gal/book, published si­
multaneously Wi th the U,s. Gal/book. Need­
less to say, not every other country's govern­
ment is as will ing to release license informa­
tion to the Callbook, although some are very
cooperative. Yet. the Cal/book retains a high
degree of accuracy, again thanks to an array
01 procedures to get as much information as
possible and to verify that Ihe information re­
ceived is accurate.

In some countries the government licensing
eutnonty itself publishes a cauoooe. which in­
formation finds its way into tile DX Gal/book. In
other countries, the nanooat society publishes
a canbook. But here more care is required, as
some of such cauccoes include only paid-up
society members, whi le others do attempt to
list all licensees , In those countries where this
is the only in formation available, Th e Radio
Amateur Galtbook can only hope tha t the non­
society members will dir ectly notify the Gall­
book of their call, name, and address.

In other countries an active amateur takes
It upon mmseu to get current mtcrrnation on
his country's licensees to the Gal/book. wheth­
er It be new licenses issued, corrected or up­
dated postal codes, or the like . In certain
countries, the Gal/book has regular arrange­
ments in place for such assistance, while lac k­
ing in others. The Callbook alwa ys we lcomes
inquir ies f rom overseas amateu rs to deter­
mine if present arrangements are adequate

In a few naucns call information is avail­
able. but in an alphabet that the Gal/book can­
not typeset, such as the Greek, Arab ic , or
crvnnc. In such cases the Gal/book must se­
cure translation of the lntorrnauon into the
English alphabet. And, In the umteo States at
least, overseas mait must have the address in
English characters, although it is permissible
to include other alphabets interspersed,

Two spec ial cases in the DX Gal/book in­
volve Japanese and Soviet amateurs. In the
case of the Japanese amateur, the Japanese
characters obviously do not lend themse lves
to English alphabet typesetting equipment.
The Gal/book gladly prints the addresses and
calls of all Japanese amateurs for whom they

AI/ new license data received is compared
wittl old data kepI on file on comooter tapes.
This ensures a high/evel ot accuracy in the in-

formation printed in the CaUbook.

can get an English alphabet address. In turn,
Japanese magazines regularly print instruc­
tions on how Japanese amateurs can get this
informati on to the Cal/book, as do Cal/book
selle rs, Japanese OX clubs, etc. So, although
the Callbook does not include all Japanese
amateurs for lack of translated addresses, it is
a safe bet that any Japanese amateur active
on the OX bands has ensured that he is proper­
ly listed in the DX Gal/book,

The sttuanoo IS some different With Soviet
amateurs. Of course, as wilh the Japanese,
the first problem is the alphabet, as Soviet li­
censes are issued in Cyrillic. A Soviet callbook
is issued occasionally by the authorities, but it
does not include complete ma iling addresses,
as apparen tly this information is classified.
Regardless, the Cal/book thus far has been
able to get the Soviet callbook, and arranges
at its own expense a translation 01 what infor­
mation is available. However, recentty the re
appears to be a problem in getting updated S0­
viet ceuocoee. and The Callbook Company
would be glad to hear from anyooe wt10 could
suppfy a new edition.

The key element of the DX Gal/book is,
again, the highest possible level of cuentvccn­
trot All procedures used in preparation of tne
U. S. Cal/book are used, as appropr iate, in the
preparation of the OX Cal/book as well, and
every effort is made to get aI/licensees listed
in a given country.

The OX Gal/book is of immense value to the
international amateur community. In the case
of a great many countries, the OX Gal/book
contains Ihe only published liSting of an licen­
sees, as, lor example, in Canada,

Any amateur whoOSl's his Ooo's regularly
is well aware that postaqe can become a con­
siderable expense, and QSl's returned as un­
deliverable are mon ey wasted , Returned
OSl 's can f rustrate an award requirement, or
the c hance to fi rm up a new-found friendship,
one of the joys of amateu r radio. Amateurs are
fortunate that we have a company so dedicat­
ed to keeping one of our most important oper­
ating aids accurate and useful. :3
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Results of the 1983 CQ
160 Meter C.W. and Phone

DX Contests
BY DONALD McCLENON', N41N

Top C.W. world high multi-op GW3YDX
also made second world high score. His
partner, G3XTJ, became a silent key on
30 August. One-sixty contesters wor/d-

wide will miss this fine operator.

T his was the year 01 contrasts. Conditions
for tne CW. contest were the best in many
years, described in terms such as super, un­
believable, fantastic, and awesome. Phone
contest conditions were the exact opposite,
wi th poor DX propagation and a weather front
of lightning storms all across the Gulf o f Mexi­
co and Florida. rne result ing static and noise
bothered people allover WN E land, with in­
creasing effects on scores as you approached
the storms.

A totar 01 3539 operators were reported ac­
tive on phone and 2715 on C.W., worldwide.
This is more on phone and less on c.w. than
last year. We received a record 707 logs from
both contests.

Of all those who wrote in requesting dele­
tion 01 serial numbers, I'IOt a one commented
that he liked the new arrangement. AU log
comments on the subject wanted the numbers
restored. The two ma in reasons given were:
(1 ) something uniQue must be satisfactorily ex­
changed to const itute valid ver ifiable com-nu­
nceuco.and (2) the number gives yOU an idea
of how the other guy is doing . which is of inter­
est to many ser iou s contenders. Extensive
polling of WNE participants afterwards show·
ed a large number favor omitting the numbers,
because some people take so tong getting
them right when ccocncos are poor or ORM is
excessive. None of this was mentioned in any
log comments received. We will continue with
"no serial numbers" at least one more time.
and ask for more opiniOns on it.

· 3075 Florida Ave., Melbourne, FL 32901
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Walt, GW3NYY. keying his way to ttttn
world high OX single-op on c.w.

Everyone who commented thought a word
abbreviation for one's country was meaning·
less and a big rene-waster. This was never ln.
tended, but unl ortunate announcement word­
ing caused the problem. No country aborevta­
trona are required, but WNE 's must identi fy
thei r state or province. No one gets multipliers
lor either W or VE in addition to states and provo
inces worked. Some OX logs still claim them.

A number 01W and VE stations did not credo
it themselves with 5 points for working eac h
other . If your score is higher than you expect­
ed, this is probably one reason. II you claimed
10 points lor any North American Caribbean
OSO's, your score may be lower than you ex­
pected after these were reduced to 5 points.
Please check the rules ceretunv.

C.W. Contest-January
Because conditions were so remarkable,

scores everywhere ran well above last year,
even with fewer stations active. AliSO states. 9
provinces. and 92 countries were on, some
much too briefly. No PEl or NWTlYukon acust­
tywas reported. Most ot thOSe who worked the
following stateserowces owe their multipli­
ers to the calls shown: AK KL7GKY, KL7HBK;
HI KHGAT, KH6KV; 10 N7SU; ME KA1PE,
W1(X); MT KQPPf7. K7VIC; NO NQCU, AKQS;
NE KQHA; NV K7CA; AI W1OP; SO WBlJAXF;
UT K7CPC, K70F; VT K1IK, K1LPS; WY KI7W:
NF V01HP; MAN VE4ABE, VE4JB ; ALTA
VE60U.

WNE's were fortunate to work any of these
active prefixes: C6, CX, EA6, EAS, EA9. FG,
GJ,GU , HI, HK, J3, J7, J8, KG4, KGG, KL7, LA,

YV3AZC was third world high OX single­
op on phone. Alberto was a welcome mut­

tiplier for many of us.

W09HFW operating N5DD was single·op
Texas phone winner.

LU, LX. OA, OY, PY, T32, TF, UA2, UA9, UC,
UD. UF oUG, UH, UI, UJ, UL, UM, UO, VO, V1 ,
V2, VP2E, VS6, XE. YV, zs, IF . zi, 584. 5N8,
5l4 , 6Y5, 8P6, 9H1, 9Y4.

Top world score o f 400,504 was made by
NP4A. cceretec by K1 l M, last years winmng
combination. He exceeded his crevccs OSO
and multiplier tota ls. The other worldwide top
10 scorers in order were: GW3YOX (mult i)
239,128, EA3VY (EA3KU Op.) 218,467. KV4FZ
217,874, UI<2RDX (multi) 201 .828. G3RPB
(multi) 180,504. WA2SPL 175,628 , G3SZA
174,087, GW3NYY 170,742, and YT3W
(yU3EF Cp.) 167,896. Top 10 scores in the
WNE Single--Qperator, DX Sing le Operator.
and Worldwide Multi-Qpe ra tor categories are
shown in the score boxes.

The old OSO record was exceeded by NP4A
633. N5JJ 626, W9RE 6 12, and K7CA 605.
They were followed by WA2SPL 593. AOOI
583, KSBS 562, AA 1K 557, W1MX 555,
WIJAIHI9 546. and ADal 544 . Outside WNE
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besides those shown, high QSO totals were
UK2RDX 526. OK5TLGlP 508, YT3W 497,
GW3YDX 478. EA3VY 446. KV4FZ 439,
UK2PRC 416. YU3TU 408. LZ1KDP 397,
GW3 NYY 390, G3RPB 389. High contact to­
tals outside NAfEU were KH6KV 216, 4X4NJ
198. UA9SAX 194, RA9AKM 193, UD6DKW
173. UM8MAZ 164. UA9MA 163. W1BIHfPJ2
157. UH8DC 145, JE1SPY 143. All these
ca tegories ran tar above last year.

A new multipli er record 01 1()4 was set by
NP4A. He was rcnowec by K5NA 95. WA2SPL
92. AA1K 91, AD8190. W1MX& N41N 87, W21B
86, WA2SRO 85, N4SF 84, W4DR & KS8S 83.
DX muttrplier leaders not shown above were
KV4FZ 82. HH2VP 73. G3RPB 72, EA3VY &
GW3YDX 71 . GJSZA 69, GW3NYY & UK2RDX
66, GM31GW 65, OK5TLGlP 64. These were
large inc reases over past records.

Countries worked leaders were NP4A 50;
YT3W 45; DK6AS. GW3YDX, OK5TLG,
UK2ADX 44; G3RPB & K5NA 43; G3SZA.
OK1KSO, OZl l0, YU3TU 42; UB5ZAL41 . The
highest WNE country totals were K5NA 43,
AA lK & WA2SPL 38, Wl MX 36, N41N & AD81
34, K1MEM & W21B 33, WA2SRQ 32, KS8S31 ,
N4SF & W4DR 30.

The following countries were reported as
having 10 or more pa rticipants: W 1148. G
217, OK 184, JA 149, UA 112, Dl 108, UB 99,
VE 85. UA9 40. YU 38. GM 18, UR 14. VK 12,
UP 12. GW 10. OH 10, UO 10. Most 01 those
with the larger numbers dropped ott consid·
erably from last year, even though conditions
were much bett er.

There were at least 324 USSR stations on
c .w. and 1098 on phone. Very lew 01 these
made any North American contacts. Bes ides
propagation. the bigg est tactors prevent ing
contacts were (1) fa ilure of the Russians to
work split Ire<:!uency and indicate where they
wanted to listen , and (2) WNE's transmitting in
the 1850-1855 kHz Russian window. thus
blocking it. l ots of s.s.o. signals kept it closed
during much of the c.w. contest. Education is
needed he re for everyone, Pass the word
every chance you get.

The top single·operator world score W2EQS
Memor ial Trophy, presented by W1WY &
W8IMZ, goes to EA3VY, since NP4A has won
with in the past 3 years, and second world high
was mum-co station GW3YDx. WA2SPL win s
the West Gulf ARC Plaque for top USA score.
The Don Busick KSAAD Plaque lor top single·
co European scorer goes to G3SZA, sinc e
EA3VY cannot win two trophies. and the next
two European scores were mult i-ops UK2RDX
and GJRPB. We still need donors lor munr-oe
trophies for c .w. and phone. II interes ted. con­
tact W 1WY. The single and mutti-op winner in
each state. province. and country will receive
the appropriate CO certi ficate.

Phone Contesl-February
No station in any 01 the Gul l states even

came close to appearing in any of the l op 10
score boxes. because 01 the gigantic static
storms origi naling in tnat area. To make met­
ters worse. OX propagation was also extreme­
Iy poor . In spite 0 1 this, activity was so great
that me top scores in other WNE areas when
compared on the bas is of last year' s rules
were about the same.

Al l 50 states. 11 provinces (including PEl
and VE8), and 68 countries were active, if only
briefly lor some. Three phoney countries were
noted, which did not check out. Maybe wishful
thinking in all tha t ORN!

The bulk 01 contacts with the following
states/provinces was provided by the star-
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Gary's expedition to the Bahamas put
some spice in the onone contest with

K0GVBlC6A.

K090 (right) and assistant K£9A made
fourth world high multi·op onone score

using B.G. tower antenna.

warts indicated: 10 N7SU & N7EIJ. ME KA1PE
& Wl00, MO ABIII, MS KSOS & N5FG, MT
K7LTV & K7VIC, NE K0HA. NV KA7BRE &
K7CA, Al Wll0 V, SO KCQAF & AF0V. NF
V01HN. PEl VE1 BPY & VE1BZS. MAN
VE4AHF & VE4AHR. SASK VE5RA, AlT
VE6AOI & VE6WP, NWT VE8XO.

Any of these act ive pref ixes were good
catches for WNE 's: DL, EA6, EA8, EI . F, FC,
GD, GI , GJ, GU. HB, HH , HP, J8, KG4 , KL7.
KP4. LX, LZ, CE, OH , OK, PA, PJ, TI. T32, au
Russian prefixes, VK, VP2E, XE, YU, ZD , ZF,
ZK, ZL, ZS, 4X4, 5B4, 5N8.

Worldwide top scorer was VE3CVX 154,860
po ints, taking advantage 01 the new s-ccint
per W provision. Next were WB3GCG
128,084, OK3KFO (multi) 128.020, W9ZAX
11 3.920. WB8JBM (WD8IJP Cp.) 106,524,
AB01 (multi) 99 .970, KC8JH (mult i) 91 ,698,
K1FFK (multi) 80 ,866, and VE31NO 76,285.
Top 10 scores are shown in score boxes in
each category used to list c .w, scores.

In spite of the poor condi tions. three sta­
tions eouanec or exceeded last year's 050
record. They were W9ZRX 827, WB3GCG 802,
and WB8JBM 736. The lis t continues with
ABOI 7 17, KC8JH 690. OK3KFO 682, K09Cl
611. W9AZ. 600. K0HA 587, N4DBR 586,
K 1FFK 580. Outside WNE. some high a50 to­
tals were OK3KFO 682, UB5MDA 374,
UR2RNA 355. OK1 KSQ 344, YT3W 215,
K2KMClMM2 166, K0GVBIC6A 149. GW4101
120. G3SZA 104 . Outside NA/EU we have
YV5AZC 88, YV21F 44, VK2AKU 30, UA9CBO
29, VK3BEE 27.

Nobody worked last year 's top of 75 multi­
pliers . Leaders were WA2SPL & WB3GCG 71 ;
AB1A 69; WBcfJBM 66; AB01 65; Kll K &
W9ZAX 64; KC8JH 62; K1FFK, AD8!. NE4G
61; VE3CVX 60. OX sta tion leaders were
K0GVBtC6A. OK3KFO, YV3AZC all 37; YT3W
32; G3SZA & OKl KSO 30; YV21F 27.

Last year's country total 01 32 was topped
by OK3KFO with 37. He wa s tonowed by YT3W

32; OK1KSO 30; G3SZA 27; and OK1KPU,
UB5MDA, UR2RNA, all 23 . Highest WNE
country totals were WA2SPL 20; WB3GCG 19;
AB1A 16; and K1FFK. NE4G, N4IN. AA4VK ,
WB8JBM all 13.

This many stations were repo rted active
f rom the prefixes shown: W 1894, UB 606, UA
397, G 146. VE 11 5, VK 35, OK 27, UA9 23. UC
22, YU 20, or is. UP 16, UQ 16, GW t 4.

The World high score WIIAW Memorial
Trophy donated by Friends 01 John Doremus
was won by VE3CVX. The West Gulf ARC
plaque for top USA single-op station will go to
second world high WB3GCG , Top European
single-op UR2RNA will receive the Don Busick
K5AAD plaque lor that honor. As for the c.w,
contest. an y individual or organization wishing
to sponsor an award for mom-co stations,
please contact W1WY. State. province , and
country winners will receive cert ificates as 10f
the C.W. contest.

Club Competition
Lots more interest is being shown In the all­

member aggregate club scores from both
contests. This generates considerably more
ac tivity. There are 68 clubs listed, with the
highest scoring member shown for each
mode, when there were entries for both. The
race wa s a proto finish, wi1h Yankee Clipper
Contes t Club in Iront of Northern Ohio Radio
Society by one medium-sized score. Both
were over 1.2 mi llion point s. about 2.7 l imes
last year's top. In addit ion to these 7·ligu re
scores , there are 20 e-ncure ones. compared
to 8 last year.

Most phone operators owe their LA muttt­
plier to this KA5ERA crew. Standing (left
to right) are KA5ERA and KA5PFL. Sitting

are N5EIG and WBBTe T.

Plaque Winners

C.W.
World: Station EA3VY (Opr . Fernando M. li·
zoma. EA3KU), The Charlie O'Brien,
W2EOS Memorial. Donated by Frank An·
zaiooe. W1WY, and Bernie Welch, W8IMZ.
U.S.A.: Joe Krone. WA2SPl. Donated by
the west GULF A.R.C.
Europe: Dave Wilson. G3SZA. Donaled by
Don Busick, K5AAD.

Phone
World: John PhiliPPS. VE3CVX. The John
Doremus, W0AW Memorial. Donated by
" Friends 0'W@AW."
U.S .A .: Vaughn Worth , WB3GCG. Donated
by the West Gul l A,R.e,
Europe : Andrus unevars. UR2RNA. Donat­
ed by Don Busick , K5AAD.
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Aggregate C. one u Scores
Total Score Club Name C.W. Phone
1,237,278 Yankee Clipper Contest Club NP4A WA2SPL
1,212,749 Northern Ohio Amateur Radio Soc. ADal WB8JBM

459.340 texas OX Society N5JJ
418,021 Potomac Valley Radio Club K'OO WB3GCG
319,937 Rubber Circle Contest Club W7RM WB7FFF
202,494 canadian Contest Club VE3ABG VE3ABG
201,828 renen Radio Club UK2RDX
201,752 Pohorsk l Balaljon YT3W YT3W
199.722 Kansas City OX Club ABO ' ABO '
192,572 Cent ral Virginia Contest Club W4 DR N4EHJ
159.872 eRe Telegraphy Comm. OK5TlG
153,263 Kankakee Area RadIO Soc. W9AZ W9AZ
145.905 On tar io Contest Club VE3BMV
144,685 Lithuanian Contest Group UK2PRC
143.056 Radioclub Cnomutov OK1KSO OKtKSO
140,044 cenuer Arkansas DX Club AF5M WASWKQ
133,919 Sheboygan County OX Assoc. KE9A K090
130,480 City Student's Radio Club lZlKDP
128,020 ARC. ov Zvazarmu OK3KFO
122.028 Central Arizona OX Assoc. K70X WB7FDQ
118,533 III Wind Con test Club KK9A KK9A
112,536 Murgas ARC WA3YON K3YTL
99,288 Ona laska ARC W9UP W9UP
94,556 F.O.RC.E. K/JFVFI9
93,081 N Me~ Big River Contesters K5TA
91 ,872 Davenport ARC WIJBXR
88,334 North Berkshire RC K1FFK
77.720 Amateur Radio Transm. Soc . N4XM
73,794 North texas Contest Club N5JB N5JB
65,615 South Flor ida OX Assn. W'OO
64,978 N40BR Con test Club N4 DBR
56.505 aveicrcssian Polytech. rnst. UK2AAG UK2AAG
42,818 Lynchburg ARC AA4FF AA4FF
41,902 Rad ioclub Hc tysov OK1KQJ
41,650 Radioclub tevice OK3KCM
40,356 Frank ford Rad iO Club W 3AP
38,134 Great er Milwaukee ARC N9AW WA9TZE
37,979 OaytonARA WalLC W81LC
37,940 KUibyshev RC UK4HBB
35,488 Hamtesters RC W9AA
30,174 Providence Radio Assoc . W10P
30,085 Cent ral Florida OX Club AA4MM
27,750 Eastern Iowa OX Assoc . KIJGVBIC6A
27.311 SI. Zagora RC. (LZ1KSZ) LZ1DO
26,838 Radio Club Belisce YU2KOE
25,060 Braca Stojakovic R.C. YU7AJD
25,024 I roitsk Veterinary lnst. UK9AOA
24,911 aaorcciub OK1KWV OK1KWV
23,842 Radiotechnika OK1KKS
19,389 Southeastern OX Club W04RCO W04RCO
15,180 Radioklub Cesxrnaunska OK1KZO
14,592 Central PA OX Ctub W3CNS
14,582 aaocctco OK2KYZ OK2KYZ
13,728 Paocctoo OK1KUR OK1KUR
13,431 Petaluma OX Soc. WB6EGE
10,693 Kanazawa Univ . RC. JA9YBA
8.568 Willamette Valley OX Club AI7B
6,975 Redwood Empire OX Assoc. KGANP
6,513 CIT RadiO Club JA2YEF
6,398 Nagoya Umv. R.C. JA2YKA
5,728 Northern california OX Club W6NKR
5,440 canton ARC W81M
3,856 RadiQClub LZ2KCS LZ2CW
2.690 Fukui Univ. R.C. JA9YAP
2,493 Kumamoto Umv. Ham Club JA6YAI
2 ,1 20 Akita Contest Club JH7YPG

57. Radioclub OKl KRQ OK1KRO
B4 Sevier County ARC K04PP

Georgia single-op phone winner K4UEE.

Next Tim.
Although a long·term improvement is prom­

ised by the sunspot cycle, we can't cuerentee
c-«. conditions will be as tentasttc as they
were this year. 11 is, however, qui te possible,
and activi ty should increase. ma king the con­
test more enjoyable for all. Phone conditions
have to be vastly better; how could they possi·
b ly be worse? Even as it was, we set a record
for activity, so be sure to enjoy the next one!
The c.w. contest will be held the last full week­
end of January 1984 (Jan. 27, 28, 29), and the
phone contest the last tull weekend of Febru­
ary (Feb. 24, 25, 26). Send your s.e.s.e. to CO
with enough postage for me log and summary
sheets you plan to use. Send in your log. how­
ever small, to stow CO you appreciate their
support of this activity, and to credit Ihose you
worked. Logs go to me at my home address.

73. Don, N41N

Soa pbox WIVEC.W.
Anolher super contest. ccoeucos were

awesomel -N1ACH. Unbelievable conde
worked all continents in about 6.5 hours­
K5NA. As usual CO knows how topick the right
weekend-W2FJ. On our final look around the
band Sunday morning. a new big signal be­
came our final Ver mont multiplier- WA3YON.
Excellent contest, good OX window disci­
pline- WB3CAG. Fantastic conditions, best
score ever-AA1K. Bring back the serial num­
bers and take away the kilowalts-N3Co. All
went well until basement heater Quit. Sodi d I a
few hours later; 100 cold - K3S0. I'm over 69
now. but iI'S still fun-W3BUR, Had dental
work just before contest. Would rather have
Murphy in the equipment than in my teetn-,
W3TS. A new first: everything worked OK­
N4EHJ. Why is this contest weekend the only
lime each year I can work Russians?!­
N4WW. Receiving loop helped with iccat
noise-W4 TMA. ExCiting to work Europe from
this far west-AF5M. Big Ih rill to have a Euro­
pean pileup on sat. night-NA5A. Thanks to
the stations who made the contest a pleasure
for me-WA5MUE. Best and earliest Euro­
pean opening ever heard on 160!-K5RG.
Cowgottangled in coax and ripped it out of the
wall just minutes after the JA opening. Inx tor
waiting. Betsy-N5DD.

Most enjoyabl e w ithOut the QRN of past
years-N5JB. Really tough making contacts
with a cloudburst pounding on the met al shack
'ool-WB6EGE. Lost several hours due to lo­
cal storm QRN- K6SE. Ir s harder from out
here than it was in Tenn, -N4AROI6, coco
practice 10 become a better c.w. op.­
WA 6OCV. Horrendous wind and ra in through·
out contest-K6MXo. As a newcomer, en­
joyed my first contest Keep up th e good
work-WB70P T. Good Asian opening topped
by working VS6DO-W7AVV. Awaking suo-
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denly after dozing off, accidenta lly set off my
CO sever. and it rai sed ZL3GQ for my first OX
contact-N7CKD, Wow, 11 new countries­
ADS/. 36 Europeans with 2 Russians, wow !
WA8YVR, Most OX ever worked in a con­
tesl-KCBP. That shunt-ted tower su re
works-K8CV, Absolutely the best condi tions
ever heard on 160-K8AC. Super conte st and

Super Bowl on same weekend. Super wi fe put
up with the whole thing-KBLM.

We all thoroughly en joyed the contest. a
fir st 'or the group- WfJBXA. Don't care much
for contests, butlove lop band. This contest I
st ayed up lat e for-KfJ RW. Flew back for
weekend to partic ipate . The tr ip was well
wor th it- VE 1AXT. Any WNE taped operating

SayVou Saw lt In CO



You knew that the ne xt ~TICAllY
ADVANCED new linear a mplifierwould
again come from ETO. The ALPHA 85
won't d isappoint you. It's like no a mpli­
fier you've ever seen.

THE MICROPIlOCl:SSOR DOES THE
OR){ -YOlLOfB1AlE.:HAN

The ALPHA 85 is mreroprocesscr-con-
trolled. You simply pick the band and
start talking-the '85 does the rest.

NO TUNE,UP, NO COMPROMISE
The AlPHA 85 is factory progra mmed
to de!iver full output across eaCh ama"", _
feur hf bOner You can progra m inn
seconds to perfectly match your actual
antenna load at every point in each
band . . . and even "teach" it JfOur
favorite band segments lor each
mode.
After that you just select the band and

------------ -'moae arid your AlJ'FLl\llOl\Jnes ilS"eiii.- - - - - - - - - - - - -
up perfectly in about half a second!

1500 WATTS RF OUTPUT-THE UIJIMATE
'j\LPHA" SIGNAL
Two EIMAC 3CX800A7 ceramic-metal
triodes loaf along at 1500 watts PEP.ssa

•-•

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

•
•••••••••• [>; ~

QRM-busling ALPHA power!

THIS tNTEWGENT AMPUFIER MAY SAVE
YOUR .. , BANDSWITCH
The ALPHA 85 a ctually recognizes
common operator errors and avoids
damage. Accidentally change bandd:S~~.~~======~:..:"~

--------------'lllQwr'=:oi,irnr"""orger T6 connect a sUlfab1e ALPHA 85
antenna-and your '85 will switch to •
standby. •
Of course, you won't risk using the wrong
antenna if you have the (optional) auto­
matic antenna selector. Or the auto­
matic antenna coupler. Both fully p ro-

----------------cglnro:,,'''T1nmal<:rtb>lleiITtrom the amplifier pen .
MRYBODY W1U WANT ONE
We expect initial demand fof the ALPHA EHRHORN TECHNOlOGICAL
85 to substantially exceed suppty. Drop OPERATIONS, INC.
usa card withyourname and address. P.O. BOX 888
and we'll send detailed litera ture p lus CANON c nv. CO 81212

_____________-"up-p;to:d.ate..de.livery jnformotJIOollln'-__:::..-_ _ -'PHONE(303) 275-1613

Ihif AIJ'HA a5 ".." noI!)e. and 10 noI.~ tor ..... prlOt to fCC...._.
'U.s. models ...oUde 2.-~ MIll; quoI~mdOma*n,~. """"
legot{ te$lOr. 21·297 MHz ~..,..."oncl '" no QOSI.

Say You Saw It In CO
CIRCLE 1$5 ON READER SERVICE CARD
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con test , so let's hope they'll partscipate next
year-UA9CBO. Some Bahamians still may
nol be sure I wasn't with DEA. FBI, or
CIA1-K0GVBIC6A. First night poo r propaga­
tion . Second was better. but of short dura­
tion-fA6CE. Good activity despite the worst
conditions I've ever known-G3S1A Poor OX
condx-DJ9ZB. We were really rocking and
rolling out here with 25 loot seas and 50 knot
winds. Wish I had more time to ccerate and
conditions had been better-K2KMClMM2.
First night stalic so bad, coutcn't even contact
Texas. Second night a lillie tetter near dawn­
XEIHHA Poor condi tions. fewer part ic ipants
than last year. Still enjoyed it immensely­
GW4101.

C.W. Muni-Op Station Crews
W1MX: KAlA. N2ME, W10P: KA1DUV, N1AKO,

N1BBM, W1 GOS, WB 1FDY, K3FO & WB3KKX.
WA3YON s WB3CAI, WB3FAA, WB3FYT. WB3CAC &
K3WGR, W3UM K3YTL: AD3L KB3JK. N~UI &
KD~U , KK4Q. N4TY, N04A. N(SF & K4NYV. N4El,
N4TN W3ESU/~ & K4XU. UCNW & KX4H. W~OR &
KG4W, N4EVL. N~EHJ & K4JM, KX4S, N4ND,
WB4PlQ AF511l & KB5RF, W9BN. K5TA & AA5B,
N5RA. NA5R s K5KG, K5AC, ItZSM & K5MA, K5VWW.
WB6EGE: KA6AHK . KA60PN , KB6HT, WB6WPO,
WB7DEG W7RM; KB7G, W7WA. K7X Xs K75S, KE7V
WTTJ & K7LXC. KG70 & KT7G

K710X & KIn. W.18YVR & K8LX. WAST8Q. ADel &
K8ND. KUBE, WD8IXE, KSI S & AD8P. KNBS. W8FN.
KK9A & WD9DZV W9AZ: AK9F, K9NA. N9CFJ,
N9DAV. KIFVfl9 & KMIKJ, WI)UC. KE9A & K09Q,
K09Y, WIBXR; K9AYK, K9WA, KM9P, W9TW, KII'15,
ASII & N7DF, K0UM, KM0L. UK9AOA: UA9ADY,
UA9AGL, UA9· 165·1539 UKIAMM : UA0AAA,
UA0AAK. UA0·103729. UK9COG: EZ9CAB, EZ9CBT,
UA9·154·1344 UK9CAC: Revm, SveldloVsk. VOfobf!N
UK9UDD: UA9UNN, UA9UPL. UA9-130-277. LZ1KDP:
LZ1GC, LZUY, LZ2CJ, lZ2UU, lZ2·f·l66.
OK5TlG/P; OK1DFW. OK1DWF. OK1FCW,
OK1 MMW, OK2BF N, OK2BTW, OK2BWM,

YV3AZC
UBSMDA
K2KMClMM2
K~VBIC6A

G3SZA
YV21F
GW410 1

Ot< l KPU

Tip 10
Multi-Op Phone

OK3KFO 128,020
AB01 99,970
K1FFK 80,886
K09Q 74.704
W91>Z 71,991
WASWKO 70.354
N40BR 64.978
VE3ABG 64,620
KK9A 63.072
OK1KSO 51,420

EA3W

Top 10 DX
Single Op C,W.

NP4A 400 ,504
(K1 ZM Op.)

218,467
(EA3KUOp.)

217,874
174,087
170,742
167,896

(YU3EFOp.)
146,146
141,764
117,095
113,522

HH2VP
YU3TU
OZlLO
DK6AS

1(V4FZ
G3SZA
GW3NYY
YT3W

Top 10 Scores
Tip 10 WIVE Topl0W/VE

Sing" Op. C.W. Sing" Op.""",
WA2SPL 175.628 V£3CVX 154,860
KSNA 164.825 WB3GCG 128.0&4
AA1K 153,244 W9ZRX 113,920
VE3BMV 145.905 WB8JBM 106,524
N5JJ 141 .507 (WD8IJPOp.)
VE3ABG 137,874 KC8JH 91,69B
WA2SRQ 129.965 VE31NQ 76,285
K7CA 125,930 AB1A 72.312
'N9RE 121,976 K(/IHA 71.688
W2IB 11 4.122 KBBLH 71.108

AMVK 70,200

Top 10 OX
Singll Op Pllone

UR2RNA 43,808
YT3W 33,856

(YU3 EfOp )
31,968
31,487
28.220
27,750
14,070
11.529
11.440

(GW8TVXOp )
7.eee

(OI< lJDXOp)

Top 10
Mulll.()p C.W.

GW3YDX 239,128
UK2RDX 201,828
G3RPB 180,504
GM31GW 162,305
OK5TlGlf' 159,872
W1MX 148,509
ADBI 140,31 0
LZ1KDP 130.480
KSSS 125,579
GM4GRC 117.924

Soapbox OX Phone
Would have a good score if I could count all

tne states I called-VP2EU. It took me some
time to get UJ's, UM's, etc.. involved in the

c onox lousy first night, and worse the
second-N5FG, Our nest ever 160 contact
began the contest-KASERA. Had lun in spite
of very noisy band-N5DD. Challenging as
usual due to Gulf thunderstorms, but always
luo-N5JB. Thrill 10 work W1WY to complete
160 S,S.B. WAS-K6HNZ. Some don't seem
to know that " portable 6" puts you in cauter­
nia-N4ARO/6. Called many who replied
"Huh? Who? Your call? Sorry, try tater" They
an missed Idaho-N7SU. Southeast states
cou ldn 't hear me, My noise was + 10 dB, so
theirs must have been worse-AK7F. one­
way propagation; eastern stations couldn't
hear us. Severe noise even here-W7ACP.

Tough to know many are calling but you
can't pull them out-K8US. Corcx so bad,
watched TV. Let's have the 000 numbers
back-KCBP. Thanks 10 all whO made it an
enjoyable weekend-WB8JBM. Received
SWL card from England With lAC's. Will hang
them on wall-KB8LH. Frustra ted being told
by 4 people that J6lB hears me, and alii hear
is static-W8CAR. KE9A couldn't tell if my
snoring or his noise level was higher-K09O
A pleasure to have JA3HTI as one 01 our coer­
alors-KK9A. New beverage showed us wI1at
we 've been missing- w9AZ, Top band is top
band: looking forw ard to next time-KR9G,

Super poor conditions- K0UK. Missed
many calls in bad ORN-NfJDOS. Very noisy;
no mcenuve to stay with it all night-VE f YX.
Enjoyed the contest and look tcrwarc 10
mo'e-VE3CVX. Rough contest with poor
conditions and too many processors with diS'
renee audio-VE3/NO. I eruoy CO sponsored
contests where there is always a lot of ac­
l ion-VE3NBE. Need less 10 say, condx were
the blahs-VE5XU. Have never seen me band
lhis bad-VE6AOI. Sure was noisy-VE7CRU.

K0GT got on phone to work fellow Iowan
K0GVB!C6A and he then worked many

others.

Part of the fifth world high c.w. mutti-oo
crew and gear at OKSTLGIP. Those sec­
ond, third, fourth , and seventh from the
left are OK1MM W, OK1DFW, OK 1FCW,
and OK2BTW, The four others are named

in the station crew list.

Soapbox OX C.W.
Thanks to CO for this great conlest­

G3SZA Best W pileup since 1976-0H2S0
Generator trouble shut me down this time­
VP2VIN. Conditions so good, didn't have time
to get tired-DK6AS. Had to quit early to
catch a plane-ZF2AD. Contest good tor new
count ries and antenna testing-DK1KPU.
Threw out 125m 01 wire towards NA the day
belore contest, and it helped a lot on re­
ceive-OZ ILD. Reports shOuld be anything
but the meaningless 599-J73D. Bring back
serial numbers. We want 10 know hOW the otn­
er guy isdoing-G4BUE. My lifsllong contest
and tnorouqtuy enjoyed the challenge it pre­
sented-G4DBK. Very nice contest, 73­
UA.1JD. Antenna blew dOwn in storm a few
days before the test-OY7ML Enjoyed my
first strictly 160M contest wilh the rapid con­
dltion changes. Hope to be here for tne next
one-HH2VP. Beverage antenna works won­
ders. Many NA 's were undetectable on tie
others- 4X4NJ. Heard manyW's. 1f I had a lin­
ear, maybe they could hear me-SZ4CS.
Thanks lor nice contest-U02PO.

My first contest. Next year hope 10 work
more counlries-XE IMD. Many thanks to
everybody for the conlesf-U050DB. Exert­
ing 10 be back on 160 again. Last t ime I was
EP2BQ-ZL2So. Had difficulty preventing a
herd 01 goals Irom eating the leeder­
EA7DMF. Let 's return to the good old Nurn­
oe,,-HB9AQS. First contest in 20 years
didn't hear a big W1BB sig-KV4FZ. Good
conditions but strong EU QRM-UK9ADA.
This is the band ! l ots ot lun- LZ 1KDP. Put up
quad on 95 meter chimney aimed on USA­
OK5TLGlP. Excellent USA opening both
nights_ Made 52 WIVE contacts-UK2RDX.
Very line US opening second night-JA9YBA.
Never thOught the day would come when we
would work more W than G stations­
GM3/GW. Bring bac k serial numbers­
GM4GRC. Band sounded like 40 meters at
times-G W3YD X, High static level here­
PY2ERA.

Soapbox WIVE Phone
Hadn 't planned entering , listened for OX at

midnight, and joined in-K1IK. Terrible conox
!irst night, but made west coast next night­
K1LPS. Time to get an amplil ier !-KA 1GHR,
QR N terrible both nights. OX signals way
oown. with OSS, Will give it a real go next
year-WA2SPL Gave mysell1 0 points lor the
ship 011 Bermuda 'cause I'm such a nice
guy-W3EAN. Keep up the pleasant nco­
Wayne approach to CO and its contests-,
KC3A D, contest not the same with W8LRLab­
sent from injury-WB3GCG, No Murphy and
we didn't even run cut 01beer-N4DBR, Con­
ditions an astronomical reverse from good
lorecast-WB4VQO. Didn't plan to enter, but
touro Ala. in demand, ancl got in too deep to
Quil- W4ZWf. Weather front did me in­
AA4MM, Static and storms very bad mroucn­
oul-W4PZ V. static horrible. Operator pa­
tience and cou rtesy super-W4HVU. KHOCC
came on and worked 4 stations; 30 minutes
later 50 stations said they had worked him­
N04C. Conditions have never been worse, but
stili had a great time-W4TMR. Conditions
much different from my 18 years in the Canat
Zone-KF4HK. Condx were the pits, but a
good bunch of guys-W4MAF.

e,,-VE1CEG. Best condx in 20 years­
Vf3ABG. A big thank-you to the s.s.e. tous
who ORT the whole weekend lor us-VE3/NQ.

in window should be penalized 10 multipli·
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EA1DMF location in Mojacar, Spain. 0(>­
erator G4MH worked well into the USA.

OK2PGG, OK1K50: OK1JCW. OK1JKT. OK1KQJ:
OK1 DX5. at at. OK3KCM: OK3TJI, et at. OK1 KWV: Not
given, OK1KK5: Mart inala. Wiidt . OK1KZO: OK1 DHJ. at
at OKZKYl: OK2BPY. OK2BYU. OL7BBY. 0 K2-3301.
OKI KUR: Not given. DKZKQX: NOI given. OK1KOH: Not
gIven. OK1KRY: Not gIven. OK1ItRO : OK1WP,
OK1·23139. 01t3KFO: OK3CXW. e t at.

G3RPB & G3PQA.G3RAU. G3FYA: G3SVW. G4HON.
G4LVI. UKZRDX: UR2R'-4J. UR2RNA. UR2RNX.
UR2RNJ. UR2RRR. Ut(.tHBB : UA4HAU, UA4HFG.
UIt3QBW: UA300F. UA300Q. UA3QRK UK6lAl:
UA6-150-1071, UA6·150-1103. UIt6LDM: UA6LFQ.
UA6LFR. UW6OE. UK6LT" : RA6lTK. UAS-l 50-852.
UA6-150-1313. QJ1Bl & Dl 3SAS. Dl3SAZ. DL5TI.
OL5TV, DUFJ: [X;1tZ. 0 04L.X. OFSLA. OF7LF.
OG3LL. OK4VP. OULA'-4, Ol3UR. OL4LV. ItH6KY &
KH60X.JA9YBA: JA9LJI, JA9LNJ. JA9OCE. JH0CAZ.
JAlYEF: JR2P'1I , JR2TWA, JR2UWZ. JAn ItA:
JR2GMC. JA4UOP. JA9NFO. JA9S5Y, JA9XXS.
JA9YAP: JF3HKY. JA9OJM.JE3UXL. JA6YAI: JR6EZE.
JE6MOW. JE6UWI. JHI)FKC. JH7YPG: JA7H'-4Z.
JH7KAC. JA7UFO.

UIt1PAl : Ul7lCZ. Ul7PAf. U17PBY UItZ6AB:
002-037-031. U02{)37·100. UKZPRC: UP2BO'-4.
UP2BIL. UItZ8CC: UP2BJK, UP2-038·346.

UP2.oJ&728. lA4O: LA4DCA. LA4HW. G..l IGW:
G3IGW. G3B80. GIUGRC: GM3OLK. GM3YOR.
G'-43lSP. GM4EJI. UIt518 111 : UBSlTU, EZSIEN.
UB5-073·1512. GWlYDX &G3XTJ UKZAAG: UC2MF.
UC2-Q09--105. UC2{t()9·490, UC2{t()9·756. UKZWAF:
UC2XW. UC2-Q06·27. YU ZCBM: YU200, YU2RTW,
ecce. Milin. YUZKOE: we. Bozo. YU1AJD: YU70RS,
YU7R$-769,

Phone Muhi·Op Slation Crew,
K1FFK: K1RQ, KA1COC, KB1W. NIBZG. K3YTl:

WA3JWP, WA3YON, WB3CAI. WB3FM. WB3FYT.
WB4VOO& WSI MZ, N4DBR& NV4H, WA4SRF. NE4G&
N4HIN, KA4LBI. WA5WKO& KB50N, KB5RF. KISQ.
W0 5HUH. KASERA & KA5PEl . N5EIG,WBaTCT. N5FG
& K5SM. WBSVCE ,WA60CV & N6RZ. Kl0X & D. Elliott.
W81FFf & K7EV. NIAKY & K8lDO. KM8U. N80lR.
KaUS & NBEOe. W9AZ: AK9F. K9NR. W9HPR.
WB9HA O, KK9A & TA3HTI. W9UVM. W090ZV KS90
& KA90W, KA9HHC. KC9XM. N9BZR. W9JOO s
WD9EM'-4, K090 & KE9A. HIBSA & N00KZ. ABIl
N70 F. KIllUAA. KM0L, NIllOQX. VE3A8G & VE3GPS.
OK3KFO: OK3CMZ. OK3CUM. OK3CXF. OK3CZM.
DKIKSO: OK1JCW. OK1JKT. UK3A8T: EZ3ABO.
EZ3ACO. UA3·17D-935. UK2AAG: UC2{t()9105,
UC2.()()9490. UC2-009756.

The neat layout at J13D used in the c.w,
contest. You must be Quick to catch him;

he doesn't stay on very fang.

Most of the C.W. Hawaii contacts were
provided by these two, KH6DX (standing)
and KH6KV. They were munt-oo KH6KV.

Dennis, N1CKD, is editor of the " West
Coast 160 Meter Bulletin." He does

wonders with very limited reaf estate.

C.W. SCORES N3CXB 1 8 ,~fl6 196 41 s Tun WA1S~N 29,8 10 16141 s IndianJ

N~m* G"~P' . n.. ~~, "1>1I11 'e.... W3CN S 1 4 ,59~ 13348 • " " 14 U i0 7 8 ~6 81 ~8 N7CKD 19.436 188 43 , W9RE 1~ 1 ,9 76 612 79 25

1IUI OS01, IIch ;'I , ... u ee..11- .".. 7,8~1 10533 s K5RR 60. 438 439 14 21 W7KJI 15.523 138 43 e Wl5consln
!ria .1Ir1l". Ill ...... sura '*-' "" ,.... 46 32 12 (N5TP 0iI .1 W1Bn 15.390 155 38 • WIIlIH/ !! 103.334 ~6 71 21

" II,., 1rIIIop . .....N "" 71.898 433 69 20 W~1STA roo " .. , .." 91.960 4$1 76 2~

""" 69.160 4!11l 55 14

SINGLEOPERATORS
... ,."" ,,~ • " ..u 4$.951 341 63 14

_.. (1II9C1C1 0$1 1

"""" I~O;I ,I "'" 19,«0 182 48 • .~'" !JO ,034 351 &2 11

ConllKlltut ,.41"1 107.010 390 87 34 '" 46 .!IIl2 296 &2 14 WJ.8Io1A'" '''' n" 3 ,.... 20,629 194 411 S

W1WE F 0I0,6llO 234 60 13 ."'" ~, 433 210 71 26 K5WA 27,846 ~40 51 s WlIt l A 4,321 'On , ..,~ "
, s 2

."" 3O,55~ 189 51 ,5 WMSVD ~,593 245 71 ~5 "'ZO 25.056 197 54 10 KC7QV ~,856 52 24 2 Colorado
WlXX 26. 978232 411 1 "WW 49, 538 211 72 25 KB5Ul 23.700 218 50 e MichlgJn K8Cl 86, 15(l 478 68 11

M. SIIChulllts W4 BV 8,405 92 41 • "'" 111 .350 169 50 • KeEU 26, 760 235 52 s
W840SN 7.182 46 38 l B .,"' 14.760 155 45 • "" !M.011 4(7 17 24

K1"' E'" 69.300 220 71 33 KBU,.P 3.596 411 31 , ".. 66, 4)0 378 10 18 K.nus.,"" 16.125 1!JO 43 , ..... 9 .348 106 38 , ."" 34.965 200 63 16
KA1GHR ' .117 ""

, - .. "'" 6.623 "" • "" 11..71 1!JO 31 3
W....TIU 33.990 210 55 •

MOO 3.'" "" • ""'.. 6.279 '''' 3 .", •.'" "" • .." •O! " .. , .... 20.'il8I 176 53 •
Hew HJmpslllrt N4U1 .."" .'" a ..~ 3.'" "" 3 ....n ,.no '''' •

N l ~CH 24,1190 139 51 19 K4 l1AI ' .000 61 24 , """" '''' 50" a ,.. Minlllsllta

Vumont K.ntucky C.lllvtnit "" 72.110O 401 70 111 WI IlW 23.324 211 49 s
W4YDK 38,060 306 ~5 11 «es 100,386 433 66 16 KCIJIl 61,439 385 67 14 WIITIV 2.553 48 23 ,

Kl lK 30,525 222 55 13

"" 31,663 229 59 11 K6"l0 27,888 178 42 • K8U S 47.7M 372 58 •KllPS 5,2" 7033 • ,"SO 13.440 133 42 • K8lM 31.746 281 54 II HlbraskJ

New Jtrsty North Ctrolhlll
"" 11.211 124 37 • ..., 34.086 200 51 15 K'IIA 74.118484 66 11..,,,. 129,~ S09 85 J2 W4T"'R 63.954 4Oi8 66 14 N4OO' 6 '.171 "" s """ 25.352 202 54 10 KItGN O , , , ,

.,,, 102 ,789 421 81 21 .M"" '" "" ,
""''' ,'" ~" • _. 21.609 1110 ~9 • Sowt~ D.kCIUI,., 5.315 .n, a "'" ""'" .""" 4.917 00" • ..rc 20.976 1!JO ~1 II -" 10.~!J2 122 39 2

He. YDrk W4",AF 21.652 2S2 52 , "'" 3."" 00" • "'" 20.050 1'1 !JO ,
New Brunswick

WA2SPl 175.628 593 9 2 38 M" 211.380 136 60 22 ."" 3.000 ""
, WAlRCN 16.899 117 43 s VE1 AXT 59.~ 202 53 21

K5NA 1114.825 537 95 4J Tennessee W6l FB a.eco ~ " s .... 15.594 127 46 10
Newloundllnd

W2 1B 114.1 22 475 B6 33 K4XD 10.962 120 42 • K6101KD 3 ,160 '52' , "'" 13.631 148 43 a
Kim 18 ,682 193 43 s ".., 6.603 102 31 2 AA6EE 2,430 63 18 , N8TN 12.062 157 37 2 VD1HP 26.922 101 42 1.

""" ,."" "'~ 3 ArizoRi ....S 11.838 ,,,. t Non Scali.

.". 1.~5 n~
, Ylrglnlt

K1DX 8 l.28O 461 64 14 "..., 4 .725 "''' ,
VE I CEG 4,4901 ~"

,
W4XO 35.090 261 58 9 "., 4 . 13-4 n" •

"" ,.... ""
,

'""" 35.032 261 58 10 "" 30.160 251 52 e ,mw 4.1 25 ~" 2 '"""""'" ''''' "'~
,
~" 20,540 17' 52 e "'" 18,194 181 47 • XCI"'K ' ''' 41 24 3 .,,"', 11.18$ "" 3

~" 2.'" 41 21 3 "" 1. ~9O 1()( 35 3 ."", 3,213 ""
, ....... 2.420 "" 2 ,"".."" 00 ,.... "

, eDellwJre W4K"'S 5....7 ~"
,

Will Vlrginit VE38101V 145.9O!> 412 71 21

M" 153.244 557 91 38 ArbnSlS Id.1Ie "00' 44, 005 214 65 21 "'.." 137.874 435 68 12

M. rytand W5KL 25.529 231 ~9 s N7SU 19,872 171 48 ,
VEJIND 104.155 310 61 19

Il linois
N3CO 38.558 302 ~ , LoulslJn. Montan.a W9YVG 44,016 362 56 • VE3lSK 38,5U 161 49 ,
W3IC'" 2~.750 202 50 11 .", 10 ,537 121 41 • Kl! PP/1 43. 740312 60 10 W9PNE 40 ,238 2&8 62 12

VE3NBE 15.345 102 31 a
ese 15.640 179 -0 , He.,.cIt VE31LE 4.310 49 19 2

Mississippi K91FO 34 ,692 248 59 11
W3IlVl,l '''' 5O~

, "C, 125,930 604 10 18 ...... 15 ,004 154 « • M.nitobl

"" .'" ,n • •Ptnnsytvll .... WA514 UE ". 16 12 , .....' (K9I,1ooO;lI VE4ABE 13,068 n ~ 3..... 51.176 249 &i 211 HlIW ....leo """' 71.136 J64 51 12 "" 13.171 133 47 s 5Isblc.......
W3BUR 46.S57 213 53 19 14.(142 119 34 ..." 11,592 129 42 s

"" 3, 159 50 " 3 W7AVV • ""'" 75,9111 270 57 11.,.. 40.356 250 59 I' .,.".. 10 .998 129 39 •
.W< 29.768 156 61 I' "". KIINR 10 ,CleO 101 42 • VE5XU 32,355 150 45 3

W"" 29,376 213 54 14 Qkt.lIoma K7CPC 12,997 142 41 • KM9Y 8 ,892 102 39 , Alberb
W3TS 26,028212 54 10 KK51 81,827514 71 20 Washlnglon KA9ACS 6 . 177 102 29 2 VEGOU 22.911 125 39 ,
W3UHP 22 .9$0 204 !JO , "'" 1.0 72 32 16 , WA70Fli ~9 .50 1 260 59 14 W9REC 3.159 57 21 2 VE6ADI 3.502 46 17 2
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R/Iode Island
8.28ll 133 28 2,.-

61.840 416 64 13
4,686 62 33 3

N.w JersltY
26,175 215 45 6
11,91ll1 150 37 3

HIW Ylft
61.237 3119 11 20
38.46S )45 ~ 9
13.431 115 33 2
10.110 138 34 5
4.509 13 27 2
4,319 71 29 2
2.712 ~2 24 3
2.640 54 22 2

MlfYllnd
128.0801 802 11 19
2!d48 286 41 5
23.160 ~ 40 1

1.200 36 16 2

Plnnsylvania
68.612 5<13 58 9

3.246 55 28 3
2.760 60 20 3
2.662 58 22 2
1.691 40 19 2
1.1,66 43 17 2

564 22 12 2.....
82,64351 3 51 6

ADrida
30.085 243 55 11
27.384208 56 13
9.417 loa 39 e

100 22 14 3

- gO
16.!I6O 162 48 5
l3. 110 15<1 38 7

Klnlueky
31.688 310 56 9
11.440 209 40 3

North Clrollna
70. 200 536 60 13
51.2'SO 480 50 7
29.596 2n 49 6

5.91t1 92 30 3
2.8llll 48 26 4

SouII1 Canlilll
38.048 296 58 10

5.910 8130 4
Tlnnassee

15,624 171 42 4
11.096 140 38 3
3.248 5!t 211 2

84 1 6 1
Y1rgilli:a

81.600 !>20 es 1
22.218 219 41 5
9.880 113 40 3
9,1 2615127 4
5,910 88 30 3

AlkallSas
6.324 102 31 1

H.. M,licI
645 20 15 2

Dkll""'"
7,740 '00 36 2

Tuas
62,060 504 58 9

IWtJ9+l FW011·1
27.232 283 46 4
3,660 61 30 I
2.040 41 24 2

96 1 6 1

"""..46.032 J65 S/I 6
8.664 100 38 •
6,975 101 31 3
5,248 1232 4
3,306 5-l 29 3
1,648 13 16 4

10010 51.....
23,036 204!1t 5.....
10.175 12437 3

Montalll
46,284 351 57 8

N.vada
25,896 227 52 5

"".11.410 '33 31 5
1,568 100)11 4
3.114 73 18 3

280 16 8 2
Washington

20,257 182 47 5
18.11)3 180 43 5
13.718 156 38 4

N4FNB
W4UWC
""'XO

''''~

W1LOV

KIIK
KI Ll'S

1lA7AUH
I07CMO
Kl10X

KC2M E
W2 FC~

" cee' '',"CO

W3fS
~4Jl01 3

W3EAN

"""WA)YQN

""""'"

K7VI C

"''''

AA4 MM
Noli N
W4PZY
W4HVU

KA 7l1flE

m s

etsu

WI. '"

"'''

K04NI
M4Ff
K40D
N4HU
W4KM S

'"''NA~D

M4VK
W41MR
U4HK

""'"WM SLC

•.,..

.""""n,
""'".,"'"

"'".'",
K6ANP
N4AA016
MMO
W6PfE.....,

117.0.£1'1
.~

KI7N

"'"'

N5DO

'"wsseo.....
''''

.­
"~Eo

""",..
"""KB2SE
WBlTKO.,..

Estonia
2ll1,828 526 511 44

EurOfl'sn Russia
31.940 2'S5 28 28
3U87 212 29 29
2!>.4811 170 28 28
11.516 130 26 26
16.926 155 21 21

Glrmany, West
57,160 284 40 33
16.936 122 29 28

H••all
101.712 216 48 11

"'"10.693 128 \7 8
6.513 91 13 5
6.398 113 14 1
2.690 6~ 10 3
2.493 66 9 5
2,120 48 10 6

K.Ilakh
1l.398 58 19 19

"""33.792 188 J3 29.......
113.97. 416 49 42
41.5&6 262 :J4 29

Norway
62,594 363 34 34

Scotland
162,)05 384 65 38
111,9243186239

UklllM
44.694 211 39 35

Wale'
239. 128 47871 u

White Russia
54.880 285 35 29
3-1 .452 220 29 29

Yugoslnll
65.t36 236 47 36
26.838 200 27 21
2!>.060 118 28 28

PHONE SCORES
SINGLE OPERATORS

ConAlttlcIlt
15.156 184 39 5

MasSltll1lllttl
72.312 449 69 16
6,148 110 28 3
4,968 93 24 2
1,953 42 21 3
7002~141

New Hamplhlr.
35.541 316 51 5

LllKOP

"''''''VU21l1lE
YU1AJO

~,,,

OL8FJ

GW3YOX

lJK2AAG
UK2WAF

UK2AOX

",,""uc ecc

K~KV

Ull.5l BIi

LA40

elite. IIIgI .... 1/.""" ICk.....tM
IrM 111I 1IIIowl"t ' W3PEV. WB4AUA,
NX4V, ll.E6VL , N8A~Y , W6IM Z, OHlXX,
OKlOXS, OM1 FBH. OK1TJ . OK2 ~Vl,

OIOCOA. OL3BGK. OK1DJG. O!<.3IlAP .
OL1Bro. UA3ECf . llA3ET, UA3IJJl,
UK2AA8, llA9CllC . UBSU MO. UW8WlIA.
lJ'2B::&. YU2IlTW. Sf'9- IOl (a·SP9CH1

"""'""94.556 482 n 23
59.215 371 65 14...
91.672 538 72 20

Missouri
99,752 583 14 20

Asiatic Russia
25,024 123 23 23
15,9n 91 22 22
15,sea 9& 19 19
11.001 1tI 19 19
8.496 61 18 18

BuigaN
130.480 391 56 40

Czec hos lovakia
01(5TLG/P 159,872 508 64 44
Ol(l KSQ 91.636 261 62 42
(H( lMQJ . ' .902 238 ., 38
QIUl(CM 41.650 281 35 33
DIl1KWV 24.911 21 4 29 29
OK1 Kl!.S 23.842231 26 24
OK11(l1) 15.180 170 23 23
OK2KVl 14.SII2 1&3 23 23
O K1 KU~ 13.728 141 es es
OK2 KOX 9.899 138 19 19
OI(HOH 5.321 69 11 11
OK1 ~ ~V 3.91~ 70 15 15
DIllKAO 516 21 8 8
Otol(FO 210 1 5 5......

180,504 389 72 43
6.886 10 22 22

UK9AOA
UK"""II

"""""""lJK9UOO

W8BXR

"0' '''"..

UK4H68
u....
""'-"
lJll.6LDU
Ull.6L1M

JA9YIlA",m
JAlVIlA
JA9VAP
JA6VAI
JH7VPG

""""

,,,...,,,,.

.""

.."

.."
WB IHIH
"'AllAM
KAIGHA
ACIL

H_,y
22.12'S 181 15 15..........
400.504 633 1CM 50

(Kll Moe 1
Scolland

9,814 9! 22 22
Spain

218,467 446 71 40
IW KUOp I

57,65(1 189 50 35
(G4MH Op I

S. itz. N nd
5,920 14 16 16

Turkm.n
33,750 loiS 25 25

Ukral",
60.192 258 44 41
27.637 189 29 29
26.610 167 Jll 30
26,400 215 15 2S
19.691 131 29 29
19.600 1!>3 25 15
18.200 142 25 25
15.864 137 24 24
14,600 114 25 25

IU B5MNVOp,)
13.108 124 23 23
9.360 100 20 20
9,306 18 22 22
8.n! 46 27 21
1. 12'S 104 1515
6.804 58 21 21
5,460 68 15 15
5,451 39 23 23
2,884 42 14 14
1,650 16 1515
1.S30 33 10 10
1.O110 25 10 10

VlriIn Is .
211.814 439 S2 )II....
170.742390 &6 39

White Run la
11.184 130 24 24
15.408 121 24 24
3.936 48 16 16

YIIgOSII""
161.896 497 62 45

(YU3EF Op )
14U64 408 61 42
66.066 317 39 38
31.131 230 27 27

43022 55

MISSltIluHtls
148.509 555 81 36

Rhod. Il iand
30.114 274 41 9

Plnnsylv.nla
60,903 :l64 61 17
46,482 320 61 10
45.260 288 62 15
10.5.35 131 35 2

It.nllICky
71.120 491 67 16

Hortll Carolllll
117.096 504 84 30
56,950 353 67 16

Soutll Carolina
44.289 295 63 12

Vlrgi'"
109.643 416 83 30
13.803 396 73 20

""~.
69.690 433 69 17

New "'exlco
93.081 513 69 17

Tun
l OS.301 521 19 28
96.222 492 19 21

""'""13.431 1&3 31 3
WlSllingtll/l

&4 .357430 63 15
65.1513375714
41.952 23.( 57 13
28.623 239 47 1
15.345 129 45 10

Michigan
70.518 295 13 24

0..
140.310 544 90 34
125.579 562 8J 31

lIIinoll
55,461 449 57 8
:JlI, SOO 3-11 50 4

MULT1-0PERATORS

Wl~M

K1XI
W71J
MG70
K1ICX

K4CNW

AF5M

M5TA

UBSlAL
UB~1l0

"""'"UB5WCO

"''''"ElSUAG
UBSENV
UB5UKH
UKSMAF

"'""'"

N4SF
W3ESU/4

nmu
YlJ.4 VA
YU700f
VU7SF

KM9A

"'"

"'"sses

K3FO
WAlVOH

""'""m

U85VK
Ull!tfH
U85EIS,,"m
,,~..
UBSES
U85ABl
UB5U KW
UV5TE
UBSUA(;
UB5W8J
UB5UWO

....,..~

...".

K.ny.

DoIniniQ
6.12S 46 15 10 LA2G'o'

'.....174.087 310 es 42 IjP4A
48.!H4 210 46 38
31.3" 2113 38 28
36,964 200 36 29 OMJQXC
3,604 46 17 17

EUf1Iplin RUlm wvv
89.082 330 49 J6
37.060 205 3.( 34 EA7DIIff
32.961 191 33 33
20,384 133 28 28
18.42S loiS 15 2S
11, 365 152 23 23 HB9,t,QS

(UA1·169·2ll28 OIl ,I
13,8&0 124 22 22 UH80C
11,088 106 21 21
8,640 84 20 20
6,618 50 21 21
5.239 n 13 13
3.038 48 14 14
2,020 42 10 10
1.969 J6 11 11
1,512 22 14 14

60821 8 8
FarlMlls.

80 4 4 4

R....
102.924 319 54 36
35.957 138 41 :lID

"'-22.140 76 36 20

-go
14.010 109 14 14

Gtrmlny , Wnt
113.522 317 62 44
3-I .!l6S 268 21 21

(U-SASOpj
21.199 147 29 29
20,480 126 32 32 MV4Fl
18,538 115 28 2S
6,859 16 19 19 GW3NVV
6,S64 64 eo 2ll
5,868 58 23 23

Glbrlltar UC20BA
UC 2WAZ13.650 97 26 15 UC2MP

Haiti
146,146 359 13 26 'fT3W.....
47.816 201 43 3-1

"....79,130 198 41 29
Japan

9.186 93 21 13
8,!160 143 18 9
7.128 113 14 8
6,150 ~ 18 10
6.496 lOS 14 6
5.225 64 11 6 WIMX
4.543 82 II 4
4.395 46 15 8
3.705 54 13 1 WIOP
3. 51 8 66 12 7
84 0 51 ~3

120 4565
82038 53
516 28 6 4
2'S0953
501511
44 22 1 1 N·UM

5l4CS

XEIMO

UM8M,I,l
UM8MCV

IL2SO

"'"

UF6F IF

90 3 3 3
Klrghiz

39.026 164 26 26
12 6 3 3

Klriblti
36.sea 122 31 10

IMH6tJA Opj

"""69.0014 303 41 33
10.1llI0 126 17 17
9.861 100 19!9
3.016 49 13 13
1.540 3-1 10 10.......

42.030 266 30 30
26.1512162323
~ . !160 71 12 12
4.208 55 16 16

Multo
1.120 23 \0 2

Moldavi.
20.315 154 25 25

tMtlllrilnd l
P""-OIl 16.118 130 26 26
PANKI 3.108 53 12 12
PAiWAN 15 5 3 3

Hltlllrilncls Antilles
w181HfPJ2 78.500 151 50 11

New Zealand
24,800 80 32 9

""'"U02GLW
lJ02CR
lJ02GII

"""

"'"

"''''~".

eem

'""n .

"""~""CJ6NS

282EO

""''''

mo

"'"G48U E
G40BK
G.:!XWZlA
G4ARI

""""""-,
UP2BBF
UPlBKN

,,~

OH IWA0.,.,

JA1,t,Q
JE ISF'Y

""'"JAIWCU,,,..
"""JA9BOt1
J A1CFG
JE2LPC
JA4LKB

"""JA7&

"""JR1BTl
icecr
"n",
$IISK

UA:>AHN
UA6AlV
UK3D8V

""'""­""'"'""'"""''""""0UM BI

"""lJMHBW
UAliVAF....­El4lCB
lJM 1 A~A

Denmark
117.095384 55 42

Czachosloyakia
64,680 348 42 39
51.750 305 42 37
. 9 212 320 36 36
31.376 196 31 30

((H(lJOX Opl
29,568 220 33 32
21.166 205 32 32
2!> .I94 231 26 26
24,186 170 :J4 3-1
22.178 215 26 26
22.140 200 27 27
20, 0016 200 26 26
19,980 140 30 30
16.015 I~ 25 15
15.484 133 28 2fI
15.090 121 30J 30
14.539 1" 31 31
12.675 137 25 25
12,5111 140 23 23
12,336 132 24 24
12,m 153 22 22
12.11l11 162 21 21
11.520 123 24 24
10.902 128 23 23
10.563 139 21 21
9.568 112 23 23
9.429 121 21 21
8.550 129 19 19
8.42ll 119 20 20
8.360 121 20 20
6, T62 96 22 22
8,140 94 22 22
7.920 102 20 20
1.888 144 16 16
1.200 t5 20 20
6.113 98 19 19
6.180 t5 20 20
6.516 91 18 18
6. 120 53 24 24
5.814 99 17 17
5.665 106 15 15
5.432 34 28 28
4.573 70 11 11
• .420 10 11 11
4.312 31 22 22
4.260 as 15 15
4.182 15 11 11
4.096 73 16 16
3.936 58 16 16
3.724 42 19 19
3 .~6 52 17 17
3.488 64 16 16
3.380 82 13 13
2.838 15 11 11
2,m 72 12 12
2,102 5!t 14 14
2.100 49 15 15
2.655 45 15 15
2.336 31 16 16
1.881 51 11 11
1.644 40 12 12
1.110 30 10 10
1.1001 18 12 12

940 29 10 10
!>20 8 , ,
232204 4

tOKlIAIIOp.}
U 1 1 1
12 6 1 1

iritis" CeNlllblI
59.364 t36 ~1 9
~.040 2011 ~2 II.....

l.612 28 I I 5

.... lItlt Runll
6l.642 193 3.( 34
5~.968 1!l4 JJ JJ
39.8!6 16J 28 28
21.&48 106 22 22
U.81t1 sa 18 18
11.900 !H 14 14
11.111 71 18 18
10.956 59 22 22
1.410 55 IS IS

AUltrall1
l.111 24 11 1

Aurbaijan
49.020 173 JO 30
11.546 5!t 23 23

"'-28.140 130 42 10....
18 3 2 2

Brltllh VIrgIn II,

&0 4 3 2 OV1 ML
iulgaN

sa.ret 281 41 31
21.311 16J 31 30
3.856 48 16 18

caylUn Is .
3.990 31 21 5 F8YJ

(V£l VX011 )

V~3BEE

VPlVIN

Kl7HBll.

[f2AO

Ll2AF
UOOO

"""

""""""""'"

~A9AKM

UA9SAX
UA9MR

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

OllBGX
OL68f8

oznc

VE1C~U

'''I'

OK311G
(H(XXf
OlBCMQ
DIl1 ll.PU

011.101 11
DIl101H
OK3lBU
OL5AlV
OL4BDV
OK3COll
OK28UV
OKIlIOll.
Ol1YAG/P
DIl1 111M"

"",,"OLl88R
OK1 HB1
OL2VAH

""""OK1 KNC
""CO,
(H(lIICH
OlBCHI

"""'"OL IAZMIP

""..""""0ll.2BEJ
0ll.28M U
OK3CllA.
OK2PAM

"'"''""0.'
"""""""'"ocre
OLlll{H
OK1 MCW
Ol7AZ H
OlfCNJ
(H(I OVK"',,,.."'"
""'""' ''"".,,,.
occe
OK3fON
O~IADU

OKICJ K
0ll.10XW.."'"~,..
«sees

"""""' rcn..""OMI AIA
OlBCOZ
OK1MSB
OM2SWll
OK1AJN
OL4BGV

""""DIl10NH
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808 N. Main
Evansville, IN 47711

812·422·0231

-~'------ --------- 'I1ie- - - - - - -----
IIMfSHACZ

.cen

.Calt
$279,00
.305.00
169.00
.ceu
~9 00

16300
,295,00
,295,00

. .. 14500
. .... 105 ,00

......... ... 17500
..... ,305,00

. S245.00
. 199 ,00

... . . . . . . . .. 100 00

S5000

.... Now A.a ila b le
. .S535,00

.. .. .. , .. .165,00
,Call

TEN·TEC
N"w 2M Handhe ld (Mode l 2591).
Argosy II Oll/Ila l , . , ..
2KWTune, Kit, , .
The Fanlas tic Corsai r ..

TOKYO HY·POWER
HLJOV 21JOW Amp .
HL160'130' 101,60W Preamp .
HC2000 2KW Tu ne r . . ., ,
HL82V 10lBOW Preamp.
Hl20U2120W UHF Amp . , . ... .
HL45U 10I45WUHF AmpIP,eamp ,
HL90U 10180W UH F AmplPreamp ,

MIRAGE
Bl 016 101 160 P,eamp ....
8301630/16OP,eamp.
MP11MP2Wall Mele,s ..

SHURE
~44D Desk Mi c ....

ICOM 745

OSCAR HEADQUARTERS
T,ansceiver. · Ca ll 10 ' $peeia l Pac~age Price
ICOM 211 AJ~71A Deluxe aese Transee '",,' s
ICOM290HI~9OA AItOfdable Mob,le Transceivers
ICOM 0102 432 MHz Transee i......
YAESU 726R1~32 MHz/Duplex...

YA ESU
FT· ' General Cove,age Delu xe Xc.r . . ,Ca ll
FT·980 Compule, Aided Xcv, System . . . . .. Call
FT·I02 160-101.1 w/WARC Sands Xc. , . . ,Ga ll
FT·206R 2MHand fle ld _ Call

Anlennas & Amplih.,r.
"'LM 14C. IBC. CS2 & Slack ing Frames
CUSHCRAFT ~16TS . ' ..... I OT. lU·2OT .
MIRAGE 010 10N 432 MHz Amp'Pream p .
TOKYO HY·POWER HL90U Am;>/Pfeamp .
"'EN·pRO KR·500 Eleval lOO Rcr.or.
KEN·PRO UHFNHF Preamptlliet'S....
ALLIANCE Ul10 S.....l1 Elevalion Rotalor .

."1224 New COmput...- Inl lce. . Call
941C Tu"" ,Mel ,AnI. Sw,tclVBalun. . 181.00
422 ",eye r/BENCHER Padd le combo. _. _ 8900
313VHF CofIv lor HT _. _ _ 36.00
9893KW Tu""f. _ 2M.OO
940B Tuner/Mere<IAnl. Swi ld'l . . . . . . . . . .. .. 72,00
900 Tuner .. .•............... _ ~5.oo

0101 Econokey.. . . . 45.00
122FilTe'wlnolcfl _. _ 63.00
612 VHF Met e r. _. . . . . . . . . . . . . . . _ 29,00
616HF Meler . . . . . . . . . . . .. . 2900
I~O Delu xe P'eselflCIOf. . . . . . . . . . .. . 89,00
I03 New24flrClock _._ 3300

. .. ,$39 00

. .• , S 1. ~9!I. 00

, $315.00
, ,. ,3 19,00

.. ,. , . , . , .279 .00
......... .22 ,00
. .. . . . , .. 119,00
, ., 435.00
, 195.00
, 249.00

DRAKE
TR7AXc. rwIPS7 .

HY·GAIN
TH7 DXS 7EL T,ibaodel .
TH5 MK2S 5EL T,ibande..
Explore, 14 fribande' ..
518Wa.e2M Mag Ml , ,
C045 6.5 SQ It Rolalor .
HDR 300 25 sQ It Rolalo' , .
Ham IV 15 SQ!l ROlalo , , .
T2X 20 SQII Rolalor .
Free S hippiog 00 all c'an~·up lowe's

ENCQMM (SANTEe)
ST·1~2.222. 442

The Handhe lds SliII Olleri~ the Mo.1 FU lu' ••
C.U IOf Your Oiscou nl P,ic ,

R3 !/l o to< Tunecl Verlica l. 21900
2UIll21M'B Boorne,s ' .. El2M 15.00 INCh
32-19 Supet Boomer 19E1 2M. . . . . . . • . • .• • •••.. 89.00
" RX-2B Ringo Range. It 2M. . . . .. . 39.00

DAIWA
C N·520 1.6-60 MHz $ WRlPwr Ml, $63.00
CN-fi20B 1,8.1SO MHz SWRlPw, "'If. . . . . . . . . . . .. 99.00
CN6Jl) 141).450 M Hz SWAIPw. MI, ....•.•.•.•..• t l H lO
C N720B 1,1l-150MHz 5WRlPw, MI' _ ..•.•..... 129.00

LARSEN
NLA·I50-MM518Wa.e 2M Mag MI .

HAL
DS31ooIMPTIST6000 , .. S2.825.OO
CT22OO1 KB2200. . . 9~5.00
CWR6B5O Tele,eader , . . . . . . . . .. . ... 7~9.00

TEN·TEe CORSAI R

ICOM
IC02AT Now A.aHable. ., .C.II
751 Uilima le Transceive, . . , Cel!
745 Amazing New T'anscei.e' . . . .. .. .. . .. Call
no Supe, Buy . . S599,00
IC 2AT, .. .. .. .. . . . . . . . . . . . Now Only 215 0ll
3ATI~AT Handhelds . . . . . . . . . . . . . . . . . . . . .. . .. 235 ,00
25Anew display & mic . . . . ..........•.•...... 305,00
25IU5WaU2M. . . . _ ... . • . • . . . • , •..... 34500
45.' 4010 MHz ..............................•. 335.00
Rro Recei ; . . . . . . .. . 595,00

".
KT34A 4EL T' iD8nd Beam . . . . . . . . . .. .. smoo
KT34XA 6EL T,iband Beam . . . . . . . . . . . . . . . . .. 459.00
lU.. ,,.g.I3LBA 2M Long Boomer . • .•.•.••.... 7900

KANTRQNICS
11M-Inlerfaeel. 11M- bt'nd _ comput.. interf_ tor
CWoRTTY. ASCII. Sotlwa.. A. a lla ble lor VIC20. C....
APPLE.ATARI. TRSOC. T199
Amtor SoItw.., NO'll" Au il. bIe

,S15.15
, . 12,00
.. 600

$280.00

II..~.•...

SANTEe 142

.. , .•............ ,599,00

TEN·TEe 2591

ARRL
US Call Oireclo,y, . . , , ., .
1984 Handboo~ , ,
Anlenna Book " . , . , .•.......... , .

ALLIA NCE
HD73IIO,7 sQ 11) Ro la lo r ..

BENCHER
BY·l Pildd BY·2C1lrome SJ6(1()1~5.00

ASTRON
RS7A 5-7 Amp Powe'Supply ..............•... S~9.00

RSl0A 7.5-10 Amp Powe' Supply , .•.•.•......... 59,00
RS12A 9-12 Amp Power Supply 69.00
RS20A 16-2O Amp Powe' Supply .•.•.•........... 89.00
RS20 M 16-20 Amp wlmel 1011.00
RS35A2!>-35 Amp ......••.................... 135.00
RS35M 2!>-35 Amp wlmele' ...•.•.•.•.•........ 1 ~900

RS50A 31·50 Amp 199.00
RS50M 37·50 Amp wlmel , .•.•............. ,225.00

BUTTERNUT
HFllV80-10 Met... Vertica l. .•................. 5119 00

'"CP'l IC~ Of VI C-20 Solt wa '. Package , $23500
MP-20 0J MP·64 lnlerface Pac_a ge •.•. , , 129 ,00
SQflware for C-M or VIC·20 , , .69,00
Amlo, Te.l ". ,. , . , ., , .69.00

YAESU 726R

CUSHCRAFT
A3 Tribanoer 3Et. $215.00
A~ T' ibanoer ~ E t. ..•.•.•.•...•............ 279 .00

AZDEN
PCSMXlO 2M mobile "g . . . . .. . .....

Pric . s and A.-allability Sub/ftCt ro Chang_

Send SASE for our new & used equipment list.
MON·FRI 9AM·6PM· SAT 9AM·3PM

Merry Christmas trom Dan, Sandi, Laura, Rick, Mary, Marconi, Dave, The Q & Harold.
CIRCLE 122 O N REAOER SERVICE CARO



COMMUN ICATIONS DIVIS ION

fAST and
OEPEIfOABlE

Your order
processed

with in 24 hours
from receipt.

Wilft ,"""e UllUfueP~f
Converters
Antennas !
Books •
Preamps I
Tuners
Receivers I
Readers I
Filters
Couplers

r. A, ,,,,d. of IIlinoio '
ooy" "YOy lolko 0'"
'0 b" comm"nd-.l
/0' lh .. p'ompl
,,,opon, .. '0 OIde"
(8 doy, 'o'ai uo;ng
lhe moil ., mo,,-y
o,d.., and UPS oh,p-

-", r I
I
I

MOHITORINGTIMES, the mosl in lorml lil'\! accurale periodical
wrillen elCl usil'\!l, lor Ihe serious lislener 10 Ihe spettr um.
Equipmenl reports, hequenq inillrmllion lI1d schedules for
militaly, lOwrnmenl, broadcasl"s, publ ic salely. Sitell iles,
smuuters, pila tes...neryone on lbe ai l'/lues! 28·paie tabloid
newspaper . On ly '9.50 per Y!ll r. Wril e for free sample.

MINI TUNER FOR SHORTWAVE
RemOR images and inlermod lrom lOO r teneri! coverate
teceieer, 150 kHz·30 MHz. Miniluner 11iM etior prll'lides lop
performance wilh all po pu llr shorlw ave rtceilt l1. Conn ec: ls
between anlennl and reeene: no powel reQuiled, Size 4" I

Z" I 3". Onl, '56.00 includes UPS shipping.
Guaranleed lor OIle year; 15 dar .eluln poIiq.

CIRCLE 2() ON REAOFR SERVICE CARD

CAll TODAY 10 place JOU r order on Maslercard or Visa or send
chec:k or mone, o.der. Ho COD,

MARTIN TOWERS
"above tbe others"

GR CALL NOWDVE ENTERPRISES, INC. 'or ,oo,"~ ,,,.I.g.
140 Dog Branch Road, Dept. K , Brasslown, Ne 21902 1·800-438·8155 Icont.~USl

BusintlSs Ikturs: 9·5 EST weekd"s 1.704-837.2216 1"C,HI .AII)
~ 1'1 II I I • ~ l. '.:1

Regency
Santee
Sinclair
System One
Irnectric
Triplett
Tokyo High Power
Unidilla
YoCom
Weller
W.S. Engineering
Xcelite

• •
/~ . III '. . /1.-./.

H.M. Electronics
teem
Kantronics
KOK
Larsen
Macrotronics
Maggiore

Electronic Labs
McKay Dymek
M.F.J.
Midland
J,w. Miller
Mirage
Wm. M. Nye

/ ":, ,.',.','..'./. . . . I

Backed by over 54 years of experience. Harvey
continues to offer the broadest selection and finest
service available for the amateur radio communi ty.
This experience has taught us that the ham needs
special treatment and that is why Harvey has estab­
lished a special division dedicated to the needs of
the U.S. and foreign ham alike.

One thing is for certain. A ham will never get the
run around from Harvey. If we don't have something
in stock, we say so and will order it for you-or-tell
you where to get it. However, we are sincere ly dedi­
cated to the ham community and, as a result, our. .

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

AEA
Alliance
Antenna

Specialists
ARRL
Astatic
Bearcat
Beckman
Bencher
B&W
Centurion
C.E.S.
CD.E.
Cushcrafl
Daiwa
Digimax
R.L. Drake
Fluke
Gotham Antennas
Grundig
Hal

,,
••

(We SpeakYour
Language.)

25 W.45th st. NY. , NY.10036 (212) 921-5920

CIRCLE 51 ON READER SERVICE CARD
60

CIRCLE 64 ON READER SERVICE CARD



LOCKHART, TX 78644405 EAST MARKET ST ,

-I
.~ 2Mcv_5

~T~,.~

Model 2MCV " rromcone':" - omnidirectional collinear gain
vertic al tor 2 meters having the same gain as " double·5/8h"
types, but the patented "trombone" pbasrnq section allows the
rarnator to rema-n unbroken by Insulators for macrnvm strength
in high wros NO COi lS ··plumber' s delight" ccostrucuco and ad­
justebte gamma match for complete D.C. grounding and lowest
ccsscie SWA HeIght. 98 ilI2.98 meters.
Model HF6V- Completely automatic oanoswnct unc 80 through
10 plus 30 meters Outperforms eu a-and s-cene " t rap" ver ticals
of comparable size, Thousands in use worldwide since
December '8 1 1 160 meter option available now: retrofit kifs for
remaining WAAC bands coming soon . Height: 26 fV7.8 meters:
gUYing not requnec In most mstenetoos.

ModeI 2MCY·5 "Suoer-I rornbcne" -Same advanced
features as the baSIC 2MCY bul a full wavelength taller
with adornonar "Trombone':" phasing section lor eon­
tiona) gain. Height: 15.75 fl/4 .8 meters.

All BUTIERNUT ANTENNAS use stain less steer hardware and
are guaranteed for a tull year. For further Information on these
and other BUTIERNUT products write for our FREE CATALOGI

BUTTERNUT
ELECTRONICS CO.

MULTI-OPERATORS
Massa~hustllS

80.886 580 61 13

PlnnsrtAlliI
38.475 see 45 1

florid.
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o oo BY JOHN J. SCHULTZ" , W4FA

A Trio of Station
Clocks From MFJ

The MFJ· 103 Digital Clock.

A nin teresting series 01both digital and an­
alog clocks designed 10 appeal to the radio
emateur/s.w.r. has been brcccnuc the market
by MFJ Enterprises. Considenng that there
must be literally a million different styles of
clocks availab le. one wonders what teatcres
MFJ selected lor their clocks such that they
would be 01 special appeal to the radio ama­
teurrs.w.t. market. In fac t. all of the MFJ clocks
00 have different timing, physical, and e'ec­
tncatIeatures. and three 01 the most interest­
ing models were selected lor review.

The MFJ-l03 Digital Clock
The MFJ·103 IS a handsome. a.c. hne oper­

ated digital clock in a black plastic case mea­
suring aoout s ';" • x 3 y~ • x 2~' The four-dig­
it display is of a green fluorescent type mea­
suring about %inches high, but placed behind
a blue-filter front mask which seems to make
the dlgils appear larger and also gives them a
pleasant, soft -blue appearance. It can be op­
erated from 110 v.a.c., 50 or 60 Hz (mstruc­
nons are provided for the simple conversion to
50 HZ), and rrom 220 v.a.c. using any simple
220/110 v.a c. transformer having a 3 watt ca.
pacity. The electronics are based on a wen­
proven Texas Instrument digital clock IC.

The time display can be chosen to be either
in the tz-rccr or 24·hOu r format by setting a
rear panel slide switch. There is an alarm tunc­
non which uses the same time format. 12or 24
hour. as is set for the main display. Settmq of
the display or alarm limes IS conventional by
the means of push-buttons hidden under a too­
panel tnt cover. Positive time eetnnc is
achieved by nevmc the "hour " and "minute"
cusn.ounons advance ue« respective ore­
oavs only one digit for each depression of the
push-buttons. This system is a bit slower than
the "tasusiow" time set controls found on
some digital clocks. but one can almost at­
ways achieve the correct time setting the first
time around rather than run tne digital display
beyond the desired time asetten happens with
the other schema. The time settmq can easily
be synchronized with some standard lime sig·
nat. such as WWV. by a series at simple push­
button depressions which set tne display l ime
a minute ahead of the desired set f ime and
then allow the clock to stanummc when a sin­
gle push-button is released upon hearing the
WWV lime tone , As will be covered shortly.
this time selting procedure would appear to be
capable of only setting the crock 10 the nearest
minute, but in fact, il achieves exact seconds
time selting. A convenience feature allows the
time display to be set 10 00:00:00 in Ihe
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24-hour mode and 12:00:00 a.m. in the 12­
hour mode by the simultaneous depression of
three push-buttons. This feature really doesn't
have much to do with time settmq. but rt is an
Interesting extra if one wants 10 temporarily
use the clock as a precision timer gOing Irom
00:00:00 to 23:99:99 hours in the 24-hour
mode, Interestingly enough, this "reset" tee­
lure doesn' t affect time-alarm time setting
Therefore, one can still have the alarm sound
at any preset, desired time alter sfarting Ihe
timing from 00:00:00.

The clock was described as having a lour­
digit display, butthe display can be switched
to display minutes and seconds by depre ssing
the switch cover lid, The time.settinq func­
tions crevousiv described in reality set the
clock to :00 seconds. although normally only
lull minutes are displayed, A s-mmute 10 reo
mmoer func tion is achieved by USin9 the
"snooze" teeture of the clock when the
"alarm" function is turned on by means of a
separate " alarm onloll" slide switch on the
top cover. Once the alarm has been act ivated
by the real-time setting having reached the
alarm- lime setting, the switch cover lid can be
depressed momentarily to silence the alarm
(an interrupted tone) until 9 minutes elapse
when the alarm will sound again. Another mo­
mentary depression of the switch cover lid will
repeat the cycle for a total of six repeats.

A standard 9 volt battery may be installed in
the clock to prevent the loss of the time setti ng
in the event of a power failure, When power
tans. the display will blank out, but the battery
will power an RC oscillator to maintain the tim­
ing function. When power retu rns. the display
automatically continues. No exact tests were

made concerning the accuracy of this feature.
but a tew quick ones indicated that correct
timing was maintained within ± 1second lor 1
minute of outage. So. even i1line power were
lost for an hour, the ecce shouldn't be all by
more than a minute when power-nne synchro­
nized timing resumes.

The MFJ·103 clock does have a lot of tea­
tures and appears to be a line Instrument. Its
only disadvantage is met II cannot do every·
thing et once-thaI is, to be simul taneous ly a
stauon-ume display clock with alarm feature.
Iong·duratlon timer, 10 period timer. etc. How·
ever, rarely does one need all these functions
simul taneously. MFJ doesn't mention it in
their literature on the MFJ'103, but it is ex­
tremely easy to convert tne cock either rne­
chanically or erectrorncauv to serve as both a
iccaf.umememcrv-tere clock, The rnecbans.
cal con version lnvorves nolhing more than reo
placing a plastic pointer on the inside at the
switch cover lid to cover the "alarm-time dis­
play" button instead 01 the "second-display"
button. Then whenever one depres ses the
switch cover lid. memory time will be drs­
played if the alarm time has been set 10 some
time one wants to remember (e.q.. the starling
time of a net). An elec tron ic switching circuit
can be used, utilizing the push-but ton con,
tects. to switch the display automatically be­
tween ocar and memory time with, lor in·
stance. a 3:1 urre-orsoiav rauo.

The MFJ·l04 Dual Time Clock
While the MFJ·1 03 can be described as a

very versatile, ceoere-ouroose dig ital clock
for fixed station use, the MFJ·104 can be ce-
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numbers on the main and secondary digital
l ime displays. It is a bi t onncun to decide the
value of th is feature except perhaps that it
might serve 10 provide one a time zone rever­
sal aporecraton wten work ing a favor ite and
regular DX station.

The ala rm fea ture on th e MFJ·104 includes
a rear-panel swi tch that provides for the se'ec­
lion of lour cutereot alarm "melodies." A com­
bmed -sroczenerro'' cosn.outron does just
what it indicates : it lights a small lamp lor view­
ing o f the display in di m light, and if it is de­
pressed while an alarm tune is being played.
the tune wi ll stoc and be repeated automatic'
ally 30 seconds later. II the tune is not inter­
rupted during its initial play cycle, it will not re­
peat by itself. but the alarm funct ion, if the
" alarm on/oil" switch is left on, will not becan­
celled, it wi ll automatically repeat in 24 hours,
The tunes are all quaintlittle ones that play lor
about 20 seconds with one notable except ion,
The engineer who programmed the tunes
must have been a great Anton Dvorak tan . The
"Hurnoresqoe'ttune plays for 95 seconds un­
less, of course, one lurns the alarm all! And,
the long play time of Ihe tune doesn't seem to
be a fluke , since the tune advances through
dillerent sequences without apparent repeats.
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The MFJ·l05 Wall Clock
The MFJ·105 c lock probably will appeal to

those amateurs who want a large, easy-to­
read, analog wa ll clock In the 24·hour lormat.
The c lock has a diameter of about 12 inches
and is far more handsome in appearance than
the usual black-and-white advertising photo­
graphs can indicate. The clock lace has an
anodized bronze Imish with black numerals.
The hour and minute hands are black, while
the sweep second hand is red. The outer
f rame rs metal covered wilh a wood-g ra in
vinyl. The back is lully covered except for the
area 01 Ihe quartz clock movement. If is a very
nicely constructed wall clock compared to
some of the -cneeores'' which have care­
board clock faces, p'asnc fram ing, and no
backing. Across the room visibility 01 the clock
is excellent.

The clock movement is crystal controlled
and runs off a single AA cea. The time accvr­
acy is said to be With in ± 15 seconds per
month. Under normal constanl room temoera­
tu re condi tions, the accuracy should be wilhin
a fraction 01 that stated. No long·lerm tests
were made. but snort-term tests would cer­
tainly seem to augur for such a resu lt. Setllng
of the c lock is quite simple, and one doesn't
have to remove the cloc k from the wall 10 set
it. When the sell ing knob on the bottom of the
clock is pulled, the sweep second hand snaps
back to 00 and the knoo can be turned to set
the hour and minute hands When the knob is
released, the clock will start operating so one
can set it exact ly to a time tone,

II one wants to concentrate on 2400 lime
(e.g., for GMT) and wants a handsome wall
c lock, the MFJ·105 will certainly fit the bill. For
those who can afford several of the clocks for
GMT and various othe r time zones, the result
wi ll certainly be a display that wi lt look as good
as any international radio broadcasting sta­
tion studio installation,

All of the MFJ clock products just described
serve somewnat cntterent needs. but I would
cer tainly rate all of them as quality products
and good value for the money, Each of them
carries a one-year warranty and the almost
unique MFJ return it within 30 days it not sans­
l ied otter . :EI

The MFJ· lOS Wall Clock..

ones display on the main display reaches 00
seconds, the minutes readout on both dis­
plays will be advanced by one rmnute simul­
taneously.

The dual time zone displays can be used as
one desires-the main display lor exact local
time and the secondary display to remind one
of approaching net lime in a crtterent lime
zone or 'or continuous display of GMT lime.
The secondary display has a rather sophisti·
catec function in that it can be set both for a
dual·time and alarm-lime func tion. In ettect. It
adds a dual lime zone plus memory tuncuon to
the clock. Rather than going into de tails, a sim­
pie illust ration might convey the idea. Sell ing
the Iront panel I·A·II swi tch to the I position,
the clock can be set on the main display, lor in­
stance, to 12:21:00. Selting the same switc h
to "A" and the "Alarm" switch to "on," the
clock can be set to 13:09 00 the secondary
digita l display. Sett ing the same switCh to II
and the alarm switch to "all," the secondary
display can be set to 20:56, leaving the swi tch
in Ihe II position, the main display wiJl count up
from 12:21:00 and the secondary display Irom
20:56. If one changes tne swi tch to "A." the
secondary display will change to 13:09 wh ile
tne primary display continues to visibly count
up and the secondary internal c lock counts up
from rts initial time sell ing. The alarm, or refer­
ence selting 01 13:09 will , of cou rse, remain
fixed, but it is always recallable on the digital
display,

An interesting " NORM/REV" SWitch on the
clock does just what it says: it rever ses tne
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The MFJ·104 Dual Time Clock.

-

scribed as a lillie gem for portable amateurl
cenerer.ccrcose applications.

The MFJ·104 is basica lly a miniature, bet­
te ry-ooerateo alarm clock which has two Ii·
quid·crysta l l ime displays. Either display can
be set independently to any desired l ime, but
they are controlled by a common c rystal lime
base and are automat ically synchronized lor
seconds time setting The size of the clock is
roughly 3 '1. • x 1~. x 'h ', The weight is about
1 '12 oz., including the single button-cell bat­
tery (an lR·44 watch-type which should be
readily available almost anywhere around the
wor ld). A tnt-over cover runctcos either to
cover the tront-panet set switches during
transport or to function as a t ilt stand during
use of the c lock.

The clock, an imported item , was probably
meant lor frequent travelers and business
people who needed instant euar-trme zone in­
'ormation. but the c lock has Obvious aoouca­
tions within the amateur rad io fie ld. The main
digilal display has six digits for full hours/min­
uteszseconos display. The hours and minutes
display is aboul ro. inc hes high and very c lear
cot to a viewing distance of 2-3 feet , The sec­
ondary time zone display is atout V. inch high
(hours and minutes on ly) and is clea rly visible
out to about 2 leet .

Settmq 01the c lock is quite Simple, since it
basically only tunct'ons as a simple dual zone,
alarm clock. A slide switch serects whether
the primary or secondary digita l display
should be set, and ooly two up/down push-but·
ton selt ing switches provide for lime sell ing , If
the push-button switches are just " pulsed,"
the display wi ll be advanced a digit at a time
(one minute up or down for the main or secon­
dary displays). If either pusn-buttcn is held
down lor about one second continuously, the
time display will advance at abou t the rate of
one minute per five seconds. This rate is ex­
tremely last, but time seiling is not au that diffi­
cult. since il one overshoots or undershoots
the desired time setting , the pu lsed, single­
stroke mcoe of the nme-settmq push-buttons
allows for easy correction. A "jock/set" slide
switch allows the main display to be exac tly
set with a time signal. When the swi tc h is in the
"set" posrtion. the clock can be set but will not
time. By presett ing a time and then sliding the
switch from "set" to "lock" on a t ime signa l.
the c lock will time from the preset time. The
secondary display cannot be set in a similar
manne r. but nonetheless, it can be set exactly
since it is internally sync hronized l or seconds
With the main display. That is, when the sec-



THE M -1-A FEA TURES •• •

Segmented rings allow installation around eKisting towers. masts
or poles - even trees - up to 24 inch face width or 27 inch eta­
meters. lother sizes available on special o«Serl
Booms up to 3 ~ inch 0 .0. may be mounted to the M1A
system. Perfect for adding " Just one more" mono bander or
VHF /UHF array to your eKisting system without additional top
loading.

Syst8m loads of 150 pounds and 15 square feet all pemutted on
the system.

Elevation rota ton; available making a complete AZI EL package
for satelli te tracking .

FACTORY DIRECT SALES AND SERVICE, CALL TOLL FREE 1-800-328-2041

Polar Research, Inc.
P.O. Box 181

Thief River FeUs, MN 56701 12181 881-7413 (8001 328-2041

I

\

I

\

U.S. AND FOREIGN PATENTS PENDING
UPS SHIPABLE

Eliminates inaccessable and top heavy arrays while allowing a
maximum utilization 01 the entire tower structure for antenna
mounting locations.

Allows independent antenna directional cont rol on the same
tower.

Does not use slip rings; antennas are led in the normal manner.
All electronic ene-ot-rotettcn stops permit full 360 degree opera ­
tion yet prevent coax or control cable wrap-up.

- Yes, that's a six element 20m monobander with a 57' boom.

THE M-1-A ROTA TlNG ANTENNA MOUNT • • •

we w ill send
you FREE our
56 page catalog
with $1 .00 OFF
Coupon o n
an y purchase.

State _ _ Z ip _

S s

FREE
SOCKETS!

We Carry
Over' 500 Parts
in Stock! !

~,:',~ send $100:::':':
for DIP Socket Deal!

One each of I
8,1 4,16,24 PUS
and 40 pin tin
low prof ile DIP Sockets

--- --- - ---- --- -

HoW can you lose?

CIRCLE 65 ON READER SERVICE CARD

o I want the Socket Deal Enclosed is my $1 ,00 cash.

SINTEC COMPANY
28 8 th St ree t
Box 410
Frenchtown, NJ 08825
(201) 996-4093 Fill in below for Socket Deal

Name _

Address _

City

s

s

CIRCLE 162ON READER SERVICE CARD

~

CIRCLE 140ON READER SERVICE CARD

HAL·TRONIX, INC.

P.O, BOX 1101
SOUTHGATE, MICH, 481 95

PHONE (313) 285-1782

HAL·PA·1,4 WIDE BAND PRE.AMPLIFIER, 10 MHz TO 1.• GHz. 12dB GAIN
FULLY ASSEMBLEDANOTESTEOI12.95

HAL·PA·2.10Hz 2 STAGE PRE·AMPLIFIER, DESIGNEO FOR2304DOWN CONVERTER
MAOE TO PIGGfE-BACK ON THE2~ BOARD. OFFERS 20dB GAIN. ALSO HAS AN
IMAGE REJECTION FILTER. KIT FORM 130$.95

SHIPPING INFORMATION,ORDERSOVERl25 WlU BESHIPPEDPOST·PAIO EXCEPT
ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED. ON OROERS LESS
THAN S25. PLEASE INCLUDE ADDITIONAL 12.50 FOR HANDLING AND MAILING
CHARGES. SEND 20C STAMP FOR FREE FLYER.

DISTRIBUTOR FOR TRI,EX TOWERS.

tP ;,.....1l.
4 __

" HAL" HAROLD C. NOWLAND
wun,

BUY ONE AT 19lI,95
THREE OR MORE AT "9.95 EACH

'AMATEUR MICROWAVE RECEIVER

PRE·SCALER KITS
HAL 300 PRE . (Pr..-d rllled G·10 board and a" componetllS). . 114.95
HAL 300 AJPRE .•..•.....{Same u above bul *,'11 p<eempl . . . . . ,124.15
HAL eoo PilE , ..•... . ,(PfI.-d,llIed G·l0l)oa.d and all comPO"anh). . . 129.' 5
HAL &GOA/PRE .. ,. , . . , (Sama as abo•• but wilh preamp) ,139.95

PRE·AMPLIFIER
HAL·PA·" WIDE BAND PRE·AMPLIFIER. 2·200 MHz BANDWIDTH 1_ Jd8 POINTS),
19c1B GAIN FULLY ASSEMBlEDANDTESTEOS4.95

HAl2300t MHz DOWN CONVERTERS (FREQ, RANGE 2000/2500 MHz)
2304MODEl.1 KIT BASICUNITW/PREAMP LESS HOUSING & FITTINGS .•. 11'.'5
2304MODel t2 KIT (*i l ll p<NmPI . • • . • . . • .• .•..• . • .• . •••.••....•. ,121.95
2304"ODEl" KlT l* il h HighGai" p<Hmp). .•.•. . •...•• , .•. U!U5

MODELS 2 & 3WITH COAX FITTINGS IN & OUT AN DWITH WEATHER.P!'«)()FED DIE
CAST HOUSINGS

BASIC POWER SUPPt.Y . . . . . . . . . . . . • ..•.. , •• .• ,.... . 11!J.95
POWER SUPPLY KIT FOR ABOVEWITH CASE . nU5

ANTENNAS l OTHER ACCESSORIES AVAILABLE. SEND FOR MORE INFO.

2100·2500 MHZ
'AMR COMPLETE UNIT
COMPLETE SYSTEM AS SHOWN. NOT A KIT, INCLUDES
A PC BOARD, POWER Sl,lPPLY, CABLES & CONNEC­
TORS-~E·ASSEMBlED AND TESTED. 2..,B GAIN
OR GREATER.

HAL.TRONIX INC.
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2852 Walnut Ave., Unit E
Tustin, CA 92680
(714) 8]2-7770

PERFORMANCE SPECIACAnONS
• INPUT VOLTAGE: 105 ·125 VAC
• OUTPUT VOLTAGE: 13.8 VOC :t 0.05 VOlts

(Internally Adjustable: 11-1 5 VDC)
• RIPPLE: l ess than 5mv peak 10 peak (full load

& low line)

. "1. :-- : ......., '"""c 1"";~. - •

'ft~·(
. ", . ,­..~

INSIDE VIEW - RS-12A

ASTRON POWER SUPPLIES
• HEAVY DUTY. HIGH OUAUTY. RUGGED. REUABL£.

RS and VS SERIES
SPECIAL FEATURES
• SOLID STATE ELECTRONICAllY REGULATED
• FOLD-BACK CURRENT LIMITING Prolects Power Supply

mm excessive current & continuous shorted txrtput.
• CROWBAR OVER VOLTAGE PROTECTION on all Models

except RS-4A,
• MAINTAIN REGULATION& lOWRIPPLEallow line

input Vollage.
• HEAVY DUTY HEAT SINK . CHASSIS MOUNT FUSE
• THREECONDUCTOR POWER CORD
• ONE YEAR WARRANTY . MADE IN U. S.A.

•.- .....

MOOEl RS-SOA MODEL RS·SOM MODEL VS-50M

RS-A SERIES Continuous ies- Sizi (IN) Shipping
MODEL Duty (Amps, (Amps) H. W X 0 WI (lbl )

RS ·4A 3 4 3l;.x6Vzx9 5
RS-7A 5 7 3lhx6Vtx9 9
RS-l0A 7.5 10 4 X7V: x 10JA 11
RS-12A 9 12 4V1Xax9 13
RS-20A 16 20 5 x 9 x l OV1 18
RS-35A 25 35 s s u x n 27

MODEL RS-7A
RS-50A 37 50 6 xI3¥.xl1 46

RS-M SERIES
• Swrtchable YOII ami Amp meter

Continuous ICS· Sin liN) Shipping
MODEL Duty lAmps) lAmps) HIW I n WI (Ibs)

RS-12M 9 12 4V: xax9 13
RS-20M 16 20 5x9 x 10V: 18
RS-35M 25 35 5 xl1xl 1 27
RS-50M 37 50 6x13¥. x l1 46

MODEL R5-35M

VS-M SERIES • Separate Volt and Amp Meters
• • Output Voltage adjustable Irom 2- 15 volts

• Current limit adJuslable Irom 1.5 amps 10 Full load

Continuous Duty ICS·
(Amps) lAmps) Sizi IINI Shipping

MODEL . u.IWDCct JIWDCC 5'tOC @ l 3.8V HI WID WI (Ibs)• VS-20M 16 9 4 20 5x 9xl0'h 20
VS -35M 25 15 7 35 5 x l 1xl 1 29

MODEL V5-20M VS-50M 37 22 10 50 6x13¥. xll 46

RS-S SERIES
• Buin in speaker

ConUnous ICS· SIll (IN) Shipping
MODEL Duty (Amps) Amps H xWID Wt llbs)
RS-12S 9 12 4'hx8x9 13
RS·20S 16 20 5 x9xl0'h 18

MODEL RS-12S

MODEL RS·7B

• aatcnes EF Johnson PPL Radios
Available as models.

Continuous ICS· SIz' IINl
MODEL Duty lAmps) Amps H x W x D
RS -7B 5 7 4 X7Y: x 10¥.
RS·10A 7.5 10 4 x 7Y: x 10¥'

" ICS- Intermment Communication $eM:e(50% Duty Cycle 5min. on 5min.off)

CIRCLE 80 ON READER SERVICE CARD

Shipping
WI (Ibs)
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The unit is priced under $200. For
more information, contact Magnum Dis­
tr ibuting Company, 1000 S. Dixie Hwy.W.
* 3, Pompano Beach , FL 33060, or circle
number 105 on the reader service card

The lA21 55 requires 12 v.o.c. at 24
amps maximum. For more information,
contact MCM Communications, 858 East
Congress Park Drive, Cente rville, OH
45459, or circle number 101 on the read­
er service card.

Daiwa LA2155 Linear Amplifier
Daiwa has introduced a new high-pow­

er 2 meter linear amplifier, the lA2155.
The lA2155 delivers 150 watts with 25
watts of t.m., s.s.b., o r c.w. input. The unit
featu res an arra y of extras such as a
swnchable receive pre-amp, a highltow
power option, fast-acting protection cu­
cuitrv. r.t . activated transmit/rece tve
swi tchi ng with time delay and manual
override apt ian , and relative power out­
put metering .

Heilltd RB-1 Remote Base Intertie
The RB·' from Hen. ltd . allows Inter­

connection of two transceivers for re­
mole base operation. For instance, a 220
MHz rig can be intertied w ith a 146 MHz
rig so the operator of a 220 MHz handte­
talkie can control the 146 MHz " base"
rig , which can be connected to large am­
plif iers, antenna systems, etc. This al­
lows the HT to have much further com­
munications.

Kilo-Tee Coaxial Cable Weather Boots
Kilo-Tee has announced a new custom

weather boot lor use with RG8X. RG59,
RG58, and RG8 coaxial cables and PL­
259/S0-239 combinations. Simply slip
the weather boot over the coaxial cable
before soldering on the connector, and
then slide the boot over the PL-2591SD-239
for a weather seal. The boots are manu­
factured with a flexible vinyl material that
res ists moisture and breakdown from the
sun 's rays . The boots are designed to
keep the connections cl ean and d ry and
to keep moisture out of coax cables.

Magnum Distributing CMJ·IF
Multi-Function Subsystem

Magnum Distributing's CMJ-I F multi­
functlon subsystem is for use with the
TRS·80 Color Computer and the TDP Sys­
tem 100 Personal Computer. The CMJ-IF
plugs into the ca rtr idge port and provides
speech synthesis, two parallel ports, 4K
or 8K of EPROM/ROM space, two coun­
ter t imers, serial communications port ,
and extender port. As a speech synthe­
sizer, the CMJ-IF can vi rtuall y say any
word in any language, accessed from Ba­
sic. The extender port enables the user to
access a disk controller or Aompak with­
out having to disconnect the CMJ-IF. The
parallel ports enable the owner to use a
parallel printer, and the serial communi­
cations line is for connection to ser ial
printers or a modem.

Three models a re offered: Model
KTB-58 for RG-58 cables, Model KTB-8
for RG-8 cables, and Model KTB-8X for
RG·8X o r RG-59. A kit of two of each type
(total of 6 ea.) is offered for $5.95 plus
shipping and handling. Custom weather
boots can be made for other types of ca­
bles and connectors. For more intorrna­
tlon . contact Kilo-Tee, P.O. Box 1001,
Oak View, CA 93022, or circle number
l 000n the reader service card .

-col-a t ch-co-

Be BIG on
40 or 80!

Make this the year where you
hear and are heard I The sun spot
number is dropping fast and
there is still time to install your
new INSTANTARRAyTI"I system
before the t emperature dives.
O rde r now and " o wn" your fre­
qu ency during the fa ll CQ WW
t ests. Run J A 's o n 80 in t he l ate
a fte rnoons th is Decem ber and
Join t he m for breakfast th e next
AM . Achieving the 80 t!( 40 por­
nons of th e 55WAZ t!( DXCC
award s shou ld b e f u n . not a
c horel

Col- .Uch-Co will sell yo u any
i ndiv id u a l com pon en t we make
o r a whole systeml Start o f f with
a single 40 or 80 meter '/. wave
vertical radiator or purchase a
ready-to-erect two or four ele­
ment INSTANTA RRAyTM . The
co m p l e t e INSTANTARRAyTM
system includes the verttcats,
their m ounts,lnsulated guys. 55
hardware g alore, our attractive
LOB E SELECTOR con t ro l b oll.
w ith self con t a i n ed DC supply , a
really novel beam forming phe s­
i n g harness and a weatherproof
relay boll. which dist ributes the
power to the vertical radiators .
Our 4 ·40 and 4 ·80 systems pro­
v id e l ow ang l e .360 degree
coverage i n 9 0 d egree segments
with excep tfon a t rej ecti on of
signal s fro m th e rear and si des.
A ll of t his i n m tutseccnds.

Trying to sho\ol you all t his in a
CQ ad is vir tu ally Im possi b le.
tt e n c e we h av e produ ced a
d ynamite VNS demo video tape ,
wh ich tells It all . We will loan you
t his t ape upon receipt o f a $.35
depos i t which we will ei t her re­
f u nd when you return our t ape o r
will credit against you r first
o rder.

Yes, we a lso do have a b rand
new brochure with diagram s .
pict u res, spec s. etc . wh ich we
will send you gratis. We accept
b o t h MASTERCARD and VISA.

P.O . BOX 2.30. CA RLISLE. MA 0 17 4 1
(6 17 ).37 1· 1242

66 • CO • December 1983 Say You Saw it In CO



......,....
•• ..0" . '.- - .'

Simple to connect and operate, the
AB-1 has only two 8-pin microphone-type
connectors on the back panel to connect
the SQuelch of rig A to the PIT line of rig 8
along with proper logic and audio cou­
piing. With the lront-panel switch "off,"
both rigs operate normally. The AB-1 also
can be used asa simple, effective repeat­
er control. Size is 4% ·X4~·X 1%,· .
Price is $49.95. For more information
contact Heil ltd. , 2 Heil Drive, Marissa,
FL 62257, or circle number 106 on the
reader service card.

Wahl Clipper Corporation
150-TIP Electronic Technician Drill

Wahl Clipper Corporation has intro­
duced a completely redesigned version
01 its lSO·TIP high·speed electronic tech­
nician drill. The new 13,000 rpm drill fea­
tures an improved 3-jaw chuck. By de­
pressing a small button that holds the
shaft steady, the operator can adjust the
3-jaw chuck 10 virtually any size aperture
to accommodate drills and burrs with a
shank diameter up to .125 (1/8 inch).

Weighing less than 5 oz., the drill's
compact 6 inch length allows it to be used
in confined areas and within cabinetry.
Its new rugged housing fits more com­
fortably in the hand, with the on/off switch
on top near a swivel ring for hanging be­
tween uses. A 9 foot cord provides a wide
working radius. Burrs, abrasive wheels,
or discs can be added 10 expand the
drill 's versatility to carve, shape, form, or
route on wood, plastic , leather, and a va­
riety of materials. For more information,
contact Wahl Clipper Corporation, Sterr­
ing, IL61081 , or circle number 102 on the
reader service card.

Say You Saw It In CO
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For the avid DXer, filling in the holes on the needed
list is not just a desire, it's an obsession! W9KNI
takes us through his quest to capture a 5U7"

A DXer's Log Book
BY BOB LOCHER", W9KNI

I t is a warm evening in September. and
my wife and I are enjoying an early even­
ing stroll a round our usual walking circu it .
With darkness coming earl ier, the first
stars are already peeking th rough the twi­
light glow. and we are enjoying the feel ing
of the light breeze on our faces.

The completion of the normal circuit is
suspended when my 2 meter hand-held,
tuned to the OX repeater and always car­
ried on our evening walks, barks out,
" SU7SI. that's Five Unc le Seven Sugar
India, tou rteen-oh-twentv-tnree. fourteen­
on-twenty-three. listening up ten, here's
WD91IC." A SU7-thal's certainly one I
need, and from the sound of it, ace Dxpe­
ditioner DJ6S1 is probably atthe helm.

The pattern fit s, even based on the
brief information from the OX alert on the
loca l OX repeater. The frequency is the
one that OJ6S1 always uses, and he likes
to operate from the rare African coun­
tr ies. He usually operates through the
night, and sleeps, if he does, through the
day. A legi t 5U7 would be a very nice sur­
pr ise and a great catch ; there has been
no rumor in the OX bulletins of anyone on
from there nor of any Dxpecttron.

Needless to say, considerations of this
nature occur to me as I am running the
shortest route home to the shack. It is a
good thing that we were nearly done with
our wa lk so that I don 't have far to go. My
w ife keeps up w ith me for several b locks,
but when she spies a fr iend in her yard,
she stops and bids me luck as I race on.

I know that I was on 20 c .w. last night.
so the rig is still tuned up. And I used the
linear last week trying to hold my sched­
ule w ith Coium. my Ir ish fr iend, as the
band faded, and that was on 20, too. So
the linear should be ready without tun ing
up. After my last OSO last night. I had the
antenna on the Pacific . Did l tum it back
to the east when I closed down? I can't re-

* 1145 Osterman Avenue, Deerfield, IL
60015
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member. That's one thing to check when
I start f ir ing up.

With in a few minutes, 1 am at the rig
wait ing for the rush of noise from the old
receiver as the tubes warm up. The old
75A-4 is a veteran of many campaigns,
some successtut. some not. But they
were all fun. And the old war horse still
has a lot of years left in it. The 325·3, sit ­
ting beside it , comes to hfe as well, while
the antenna turns, agonizingly slowly it
seems, from the southwest to the east. I
check my second-op. OK, not dead east ,
but rather a bit north of there, 80 degrees.

I c rank the receiver dial to 023 and
hear the 5U7 almost immediately; at least
I presume that it's the 5U7 when I hear a
" K9MM 5N N BK." MM lives not too far
from me; I should be able to l ind him east­
Iy. I jump the receiver up 10 kHz and start
quickly looking for him. But before I can
find him, I hear MM shouting over the 2
meter OX net, "Thirty seven, thirty sev­
en !" I hop the receiver back to 023; yes,
there's the station signing, "ORZ DE
5U7S1 UPTEN." I blind ly jab the transmit­
ter v.t.o. to 037, not having had a chance
to set myself up on M M's frequency.

I stroke out my call on the gleaming
Bencher paddle just once. That's DJ651
operating for sure; all the characterist ic s
are there, and that means short calls like
"DE W9KNI K." I listen aga in. Yes, there
he is, "WB4OSN 5NN K." I j ump the re­
ceiver back up to 037 as a starling point
to look for WB40SN. Nothing there. I
start to move the receiver up higher. Yes,
there he is just above 038. I pull the trans­
mitter v.l.o. up and set it a couple of hun­
dred Hertz above 40SN. It' s a good thing
that I do it quickly. as even as I get the
v.t.o. there, WB405N turns it back to the
5U7.

I don't have lime 10 move my receiver
back down to the 5U7' s frequency; he's
going too fast for me to get down there
again for him. Instead I wait , listening 10
the WB40SN transmit frequency, which
is relative ly quiet. Besides, I m ight as well
see what kind of a pileup we have here.

Suddenly the frequency explodes.

Wow! I call , but what I thought was going
to be an easy chip shot c lea rly is already
a knock-down, drag-out , pier-six brawl.
Apparently, by the time that the 5U7 w as
called in by our side, the rest of the world
was already in there slugg ing it out. And I
don't have reservations, either. I pop the
receiver back to the 5U7's frequency.Ah,
just in time, 'W9lM 5NN K." Rats. As I
heard the W9 part , my hopes rose,only to
be dashed an instant later . Oh well.
W9lM's in Madison; he'll be on backseat­
ter. I look for him, but in the few seconds
that I have before I know that the 5U7 w ill
be back, I am not able to find W9lM.

Help arrives from another quarter, My
2 meter rig opens up: " Thirty nine, th irty
nine!" I recognize K9MM's voice; nice of
him to wait and help spot now that he has
his OSO in the log. I move the v.t.o. up to
39, then about a half kilohertz higher . Ob·
viously. the 5U7 is moving up afte r each
OSO. Yes, that's always the way that
DJ6S1 does it. And yes, it is DJ6SI; "R
OSl VIA DJ6S1 DJ6S1 QRZ UP 10 DE
5U7S1 K." Besides, there are very few
DXpedition operators who are that good.

My fingers effortlessly stroke my call
out on the polished tuclte paddles; my
mind is away concentrating on strategy. I
open the receiver. He 's coming back to a
one; irs W1 HZ. I look back up a round my
own frequency; yes, there's W1 HZ, with
a good loud signal, too. And he's very
close to my transmit frequency. I set up
about 500 Hz above him; that should be
about right, and I get the receiver back
down quickly, just in t ime to hear the 5U7
call h is QRZ. I call again.

I lis ten; he's back. His transmit I re­
quency is fairly clear for a change. and
he's reasonably strong , a pleasant
change from that recent DXpedition to
Mount Athas. Of course. conditions are a
lot better to start w ith , and besides. th is is
an easier path . Who's neback to? OK. it's
W4QQN. I move the receiver back to just
below 040.

I listen. The re's no sign of 4QQN.
That's funny; he should be loud here. He
always is. Maybe he didn't hear the 5U7

Say You Saw It In CO



WORK ALL THE SIGNALS-= =::::;T
NOT JUST THE STRONG ONES

CRI·200
LED Matrix

Tuning Indicator
$299.00'

Give your computer a break with the "front-end" performance It needs lor good RTTY and
CW copy. Why settle for " make-do" Rny performance of one-tone filters or phase locked
loops? Our Interfaces give you the solid RTTY and CW performance you need. Want to be
sure you are "en-frequency" and not "walking around the band"? We have two different
models of tuning Indicators to put you on frequency. The deluxe CRI·200 features a matrix of
LED's to give a scope-type ellipse tuning display. The CRI·100 has the familiar crossed line
display, again using LED's. Best of all , the Indicators are built·ln-NOT eed-cns. Take ad·
vantage of our many years of experience In high·tech RTTY and CW-put a HAL ahead of
your computer.

• Fulllwo-tone mark and space AnY demodulation
• 170 or variable 80-975 Hz rece ive AnY shift
• Linear-cross LED tuni ng indicator (CAI.100)
• Matrix LEO-scope tuni ng indicator (CAI-200)
. 800 Hz CW receive input f ilter (700-1000 Hz tnt . adj.)
• Plus or minus CW Key output to transmitter
• Computer interlace lor AS232C or TIL
• Aelay isolated PTI switch c ircuit

• AFSK transm it tones AND FSK output
• Standard 4-pin mike connector
• Standard computer 1/0 connec tor
• Spare 1/0 connectors for customized connec tions
• Small and attrac tive cabinel (10 '"W x 2.4 · H x 7· 0)
• Inc ludes 120V/60 Hz power supply-no batteries!
• u ser.tr tencnv controls
• Compat ible with HAL AAQ1000 lor AMTOA

Best of all, the HAL CRI·100 and CRI·200 are NOT dependent upon special software or a spe­
clfic computer. Flexibility Is the key word-It's your choice for your favorite program and
computer. If you are looking for both low cost and high performance, come to HAL. your real
RITV place. See the CRI·100 and CRI·200 at your favorite HAL dealer. Write or call us for our
latest RITV catalog.

CRI·l00
Crossed LED

Tuning Indicator
$249.00'

HAL COMMUNICATIONS CORP.
BOX 365
URBANA, IL 61801 • (217) 367-7373

· Suggested list prices. Call you r HAL dealer lOt his price !

CIRCLE 96 ON READER SERVICE CARD
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come back to him. I quickly move the reo
ceiver back to 023, but no, there's the
5U7 signing clearly with W4QQN. I set
the v.t.o. at 040, and call.

OK, he's back-to K5lM. There, he
turns it back to the five . Ouick, move the
receiver back to 040. Got to find LM.
Where the heck is he? I ought to be able
to hear him, too. I look quickly between
038 and 043, but no luck. Maybe K5LM
didn't hear the 5U7 come back. I move
my receiver back down. At the speed that
oJ6S1 moves, you can't sit around think­
ing about it ; he'll work six fellows while
you take a swallow of coffee.

Yes, K5lM was OK. The 5U7 confirms
and calls OAZ again . I call, but I don't like
this one bit My confidence factor has
done nothing but go down since I started
into this pileup. I thought that I had his
tuning pattern figured out, in which case
with a little luck it would be only a matter
of time before I had the 5U7 in the log. but
I've lost the thread somewhere, and I'm
misfiring. My timing for the 5U7 is fine,
just about perfect; when I listen he
transmits, and when t'mtrensmtttlnq he's
listening. But that's not good enough in
th is mess; , have to also be calling on the
right frequency, and I'm not.

I listen again. There, he 's logging
K2MGR. Boy, the whole eastern part of
the country is getting him, and it's no
wonder. That's a path where we are all
nearly equal. Things are a bit tougher for
the west-coast boys . but then they get
their opportunity to get even working the
BY's. Where's MGA? I look, but again
without any luck . This situation is revolt ­
ing , I keep trying to Hsten higher, but
there's nothing there.

He must have switched receive fre­
quency and started listening much lower,
although he still keeps sending, "UP
TEN." I better start looking about 6 or 7
kHz above him. OK, who's he working
now? K8MFO. Ouick . look for a backseat­
ter signal again. I move the receiver to
029 and start moving up . Hah! Paydirt! I
hear 8MFO, not strong, but it's definitely
he. I move my v.t.o. back down 10 kHz to
just above MFO's frequency. All that time
dunng the last five or six OSO's I was way
too high.

But good for oJ6SI. Apparently, he is
determined to keep the pileup not more
than about 10 kHz wide, which for a pile­
up this huge is reasonable. There have
been a few incidents recently where pile­
ups have gotten completely out of hand I

due to the pattern set by the OX station,
so that 50 and even 100 kHz were used
for a pileup. That sort of situation gives
Dxers and oXing a black eye , as other
users of the band get blown away by the
QRM.

The 5U7 clears with MFO. I call. He's
back. Blast, someone is tuning up on him.
I can't copy the call. Could it have been
me? There, the tuner-upper stops, and
there's the 5U7 again catling K9AJ with a
repeated call. I hop back up to my trans-
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mit frequency when the 5U7 turns it over
and find AJ almost exactly where I was
calling. Alright! I'm ready now, I move the
v.t.o. a hair above AJ and pop back to the
5U7's transmit frequency. Yes, he clears
with AJ, and I call.

I listen again. My confidence is return­
ing now that I've found what frequency
people are calling him on. He's back to
another 8; it's W8VSK. I listen for VSK­
there, just above my transmit frequency.
Aight. guess I should have called up a lit­
tle higher. I move above VSK about 300
Hz. I'm ready. Back to the 5U7.

Arghhh! "A 73 ES TNX MUST QAT
NOW ES GET SOME SLEEP BK QAV AGN
TMW 73 SK W8VSK DE 5U7S1 CL."
Blast! Darn! Ugh! But it's true. I listen
carefully, and try a couple more calls in
the fervent hope that somehow he will
suddenly realize that he needs another
W9 in his log more than he need a few
more mmutes of sleep, but my hope
proves to be in vain. Oh well; he'll be back
tomorrow, and for sure so willi .

The next day is a string of frustrations
at work. It seems as if Murphy isout toget
me with a vengeance, and his aim is pret­
ty good, too. As 5 p.m. rolls around it be­
comes more and more clear that for me
quitllng time will have to be a good deal
later than usual. I do my best to remain
bright·eyed and cheerful throughout the
ordeal , but I suspect several people are
on to me. Maybe it's the twitch of my fin­
gers in a rhythmic fashion. Perhaps it's
my agonized glances at the clock.

Finally, at 7:20, I'm out the door run­
ning for the car. As I start the engine,l'm
already clutching the 2 meter micro­
phone and calling into the DX repeater,
"Hey, any sign of the 5U7 tonight? Here's
W9KNI. "

"You mean you didn't get him? Gosh,
Bob, that's a shame. He went QRT about
10 minutes, no, now it's 15 minutes ago. I
thought everyone who needed him got
through. Sorry about that . Here's
K9HMB. Are you sure that you really
needed him?"

I relax; now I know I'm OK. On our OX
repeater the line art of leg pulling is sec­
and only to chasing OX together. "Gosh.
Frank, how would you know? He sends
way too fast for you ever to copy. Did you
go out and buy one of those code-reader
gadgets?"

"Naw. You're OK so far, KNI. He
hasn't showed up yet. "

"OK, Frank. Thanks. Here's W9KNI ."
"Aoger. But keep the greasy side down,

and be careful, too. Aemember, it's a QSL
that you want, not a summons." Frank's
right. I glance at the speedometer and
slow down. I was going too last. I really
would like to get home before the 5U7
comes back on; it's certainly a lot easier to
nail a OX station before the madding
hordes gel on to him. But even so, with the
pileup that he had going last night there's I

sure to be a host of eager Dxers listening I
primed and ready lor battle.

I'm too late after all. I'm still several
m iles from home when the mobile rig
pipes up, "OK, boys and girls, fun and
games. 5U7SI, tourteen-oh-two-two. Five
Uncle Seven Sugar India, tourteen-oh­
twenty-two, go get him, here 's Whiskey
Alpha Nine Echo Yankee Yankee." Phoo­
ey! I almost made it home in time.

Within five minutes I am at the rig, once
again waiting for solid-state technology
to do its thing. By the time the receiver
rushes to life, 1am ready and loaded for
bear. Again I f ind the 5U7 almost immedi·
atelv. There seems to be more QRM on
him tonight; apparently, the traffic cops
have woken up to the idea that someone
miqht be working some rare DX without
them. But I am able to copy the5U7 none­
theless.

There, he 's working K1 ZZ. I jump the
receiver up to start looking around 032 . I
get lucky; it seems that K1ZZ knows
oJ6S1 persona lly, as he sends him a brief
greeting, and while he's doing it I spot
1ZZand get mvv.t.o.set a bit above him. I
puu the receiver back down to the 5U7's
frequency when K1ZZ turns it back, Yes,
the 5U7 turns it back. Yes, the 5U7 is re­
sponding .

Wait a minute. If I had time to find K111
because of his longer transmission, I'd
best figure that most of the other people
in the pileup managed the same trick. I
know that oJ6S1 normally moves up 300
or 4()() Hz after each osa, and now I
know too that he will only go up to about
39; then he 'll move back down to perhaps
29 or 30 and start tuning his receiver
back up higher from there.

But now there 's sure to be a pretty
good pi leup around K1ZZ"s frequency be­
cause of that longer transmission, and
there should be a very good chance that
the 5U7 will tune up higher than normal.
So, the bottom line is that I'd best set up
my v.f.o. perhaps the better part of an­
other kilohertz higher to avoid the mob.

Just after I move the v.t.o. up, the 5U7
and K1ZZ sign. I call, and instead of my
usual one-tlrne call (DE W9KNI K) I send a
2X (DE W9KNI W9KNI K), and it works! I
nail him! Nothing fancy, mind you, just a
simple "W9KNI 5NN K," and my re­
sponse, "A TU 5NN 73 DE W9KNI ," but
that's alt that was needed, I'm in his log,
and he most certainly is in mine, I take
care to write down the GMT time immedi­
ately, before I forget to do it and then
have to guess, reduc ing my chances of
getting a quick card.

I glance over at the 2 meter rig. It is off.
I don't remember whether I ever turned it
on tonight. or if I turned it off to stop local
CRM. I turn it on, just in time to hear
K9MM saying , "Good work, Bob! " And I
smile. It was, too. I finish up the log entry,
then mark off my OX need list, always a
very pleasant ritual.

My wife calls down the basement
steps, as yet unaware 01 my triumph.
"Bob, will you want some dinner?" You
know, suddenly I'm really hungry. Im
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FEED alP.: . •. ••• •• •. 50 ohms
ELEMENT LENGTII: ••• • 46 ft.
BOOM LENGTII: .•• .. ... 42 ft.
WINDWAD: ••••••••• 12 sq. ft.
GAIN: 7.2 dBd
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KENWOOD MC-50
dynamic desk-top mike
A great finishing touch for the ham shack
and a super gift idea! Heavy base for mike
with built·in PTT and lock switches. 4 pin
mike plug for instant hookup to any Ken­
wood rig. Selectable 600150K ohm im­
pedance,

4 7 9 5 l,-m No_KENMC50
a Add 1.79 ahlpplng " h.ndllng

CUSHCRAFT A-4
trl-band beam antenna
Covers 20, 15 and 10 meters and
features rugged construction, broad
bandwidth and 4 active elements for per­
formance that rivals many singleband
beams. Delivers 8.9 dBd gain with 25 dB
front to back ratio ,

296 95 Llal 329.95 It.m No. CUSA4
• Add 9.98 ahlpplng' ""ndllng

COBRA HC-200 voice-activated
personal 2-way radio
Ul tra -compac t tr an sc e iver with
l i ghtwe ig ht headset/mic rophone .
Transmits automatically whenever you
speak. Offers y~ mile range and uses FM
for cteer. low noise signals. Great gilt idea
tor young and old alike!

49 9 5 Llal 611.115 U.m No. COBHC200
• Add 1.59 ahlpplr>g " ""nd llr>g

----CALL
RECTORY

MFJ-1224 computer
Interface for RTTYIASCIIICW
Allows you to use your personal com­
puter as a full featured setup for sending
and receiving RTTY/ASCUfCW. Copies all
shifts and all speeds and features an 8
pole active fitter for crowded bands.

89 95 Uat g9.95 h.... No. MFJ1224
• Add 2.11 ahlpplng " handling

ARRL u.s. Amateur
Radio Call Directory
Brand new from AAAL! This 1983-1 984
U.S. call directory lists amateurs from
across the land by call area, call sign,
type license and mailing address. Plus,
there's also a az-cece club supplement.
A super gift idea for any ham!

15 75 h.... No. ARR18
• Add 2.18 ahlpplng .. ""nd llr>g

-~

TIME KIT "Blinky"
SSTV/RTTY/FAX tuner
Utilizes a precision tuned temperature
stable filter circuit and frequency tn­
d icati ng LED 's tor per fec t
SSTV/RTTYfFAX tuning. Simple input
connection to receiver speaker. Power
reqojrement : 12·16V DC.

89 95 Ual 99 .gS I~m No. TKreSlLe
• Add 2.1, ahlpplng .. ""ndllr>g

O~L:l
BBC!J
c:JElB
BEJel

U I$U

V

YAESU QTR-24 quartz
24-hour world clock
say "Merry Christmas" to that special
SWL'er Of Ham on yourbst with this hand·
some quartz clock with s imulated
woodgrain finish . Large dial for local time
plus times from around the wood . Battery
powered.

42 00 h.... No. YAEOTA24
• Add 1.18 ahlppir>g " ""ndllng

-

AEA CK-2 Contester
electronic keyer
Del/eloped with the serious contest
operator In mind, this versatile keyer
features 500 character memory, edit
function and will key any modern
transceiver. Battery memory backup.
Power requirement: 12V DC.

1 2 5 9 5 llll 13• .U 11_ No. AUCII2
• Ad d ' .• 0 , h lpplnil i. ha nd ll"ll

BEARCAT 210XL 18-channel
programmable scanner
Here's a gift idea that's sure to please
anybody who likes staying on top of the
news! Covers 30·50, 144·174 and
4 20-5 12 MHz and has keyboard for
direct frequency entry . Digital frequency
display.

List Price 341.15

229 95 n.m No.BE,I,210XL
• Add 2.18 . hIPlli"", .. ...".:m"ll

Long's Electronics~ ~~2'~ !III
MAIL ORDERS: 2700 CRESTWOOD BLVD. B'HAM AL 35210· SHOWROOM: 3131 4TH AVE. SO, B'HAM AL 35233
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~""Free1-800-633-3410

YAESU FRG-7700
all mode communications receiver
A superb gift for the serious SWL'er! Covers t 50 kHz to 30
MHz and loaded with advanced features including all mode
capability, digital frequency display and buill·in timer/c lock.
selec table AGe and wide dynamic range lor top reception .
Optional 12·memory channel module available .

449 1 0 lbl141t.OO II.m No. YAEFIlQnOO
• Add 4 .32 ofllppl"", a I'Iandll"",

i
'"..
..

COMMODORE 64 high power home computer
A powerful computer buy and an excellent gift idea! Fea tures
6 4K memory, fun-size, tull-stroke typewriter keyboa1d & buill·
in BASIC language. Its large memory capacity enables a wide
range of advanced home, business & amateur applications.
Call today lor price Quote!

L1,_ 585.00

CALL FOR QUOTE!:;~4~~::~ . N nclllnll

,

...,,('1: O!!i'
ICOM 1e-2AT handheld ~J I!I!UIlI
2 meter transceiver
Fulty synthesized FM I'Iandheld :.~
transceiver with 1.5W max- .
mum power. 144·148 MHz
c overage an d buill - in
eutooetch keypad . Compact,
measures 4 %" x2' %" xl \ ".
Complete with NiCad pack,
wall charger, flexible antenna
and belt clip.

UII 218.50

219 00 "-'Ho.ICOZATIMICD
• Add 1." ' ''l99Ing ....nclllnll

•

IN ALABAMA CALL HlO0-292-8668 9 AM TIL 5:30 PM CST, MONDAY THRU FRIDAY
CIRCLE 112 ON READER SERVIC E CARD



1984
HANDBOOK

Another super edition of the standard manual of rt communica­
tion! Each year, The Handbook is revised to reflect changes in
the state-of-the-art and th is at st edition is no except ion. The
chapter on Specialized Communications Systems has been
completely revised with new materia l on Packet Radio, AMTOR,
Spread Spectrum, etc. The Interference chapter has been reor­
ganized and updated and you will find a new and better index.
There are new tables for low and high pass filters, updated sec­
tion on amplifier operation, a new kilowatt amplifier for' 50, 80,
and 40 meters, a 4-1000 ampl ifier for 6 meters and a refined
version of the Deluxe Audio Filter. In 640 pages and 23 chap­
ters, The Handbook presents everything from elect rica l laws
and c ircuits to soph isticated communications techniques
including packet radio and spread spectrum. Order your copy
today! Paper edition: $12 in the U.S., $13 in Canada. and $14.50
elsewhere. Cloth edition: $17.75 in the U.S. and $20 elsewhere.
Payment must be in U.S. fu nds.

14th
EDITION

Here is the most comprehensive and up-to-date antenna book
available. It' s chock-full of theory and practica l information and
includes proven designs for: Yagis, quads, wires, verticals or the
more specialized designs: Beverage, cu rta in arrays and tlsh-bone
antennas. It also has a chapter that covers UHF and VHF antenna
design. You'll find antennas for any kind of real estate from the
apartment dweller to the true antenna farm . The Antenna Book
covers in complete, easy-to-understand language, antenna and
transmiss ion line theory and includes the most complete expla­
nat ion available of the SMITH CHART' . Finally there is a tnor­
ough discussion of the phenomena of radio wave propagation.
328 pages 14th edition. SoftbOund Price $8.00 in the US. Elsewhere
$8.50. Clothbound $12.50, US; $13.50 elsewhere. (US FUNDS). Avail-
able from your local dealer or direct from ARRl.

Please include $1.00 per title for shipping and handling.
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QUALITY TUNERS THAT DELIVER MORE PERFORMANCE,
MORE FEATURES, MORE VALUE FOR YOUR MONEY.

MFJ·941D 300 WATT VERSA TUNER II

,r--:MFJ.9621.5 KW
/ VERSA TUNER III

"~',': $229~
KWPEP (+ S10)
and match a!1y feedllne

continuously from 1.8 to
30 MHz; coax. balanced

line or random wire.
BuUHn SWRfflattmeter

has 2000 and 200 wan
ranges, forward and re­

uectec power. 2% meter
movement 6pcialtlon an­

tenna switch hand les 2
coax lines(direct or

through tuner), wireand
balanced lines, 4:1balun

250 pi 6 KV variable
capacllln. 12 position In­

ductln. CeramiC rotary
switch. All metal blacIl

cabinet and panel gives
RFI protection, rigid con­
structionaJld sleekstyl·

Ing. Flip stand tilts tuner
loreasy viewing.

5x1 4x14 1nches.

MFJ-94DB. $79.95. XlO watts, SWRJWattmeter. antenna SWitch on rll3f.
Nobalun. 8x 2x 6in. eggshell white with walnut grained sides.

MFJ-945. 179.95, like MFJ-940B with balun, lessantenna switch.
MDJ-944, $79.95, like MFJ-940Bwith balun, antenna switch on

front parel, tess SWRM'attmeler.
OptlolUll mobil , bracket for 940B, 945, 944, $5,00.

/~--MFJ·900 200 WATT VERSA TUNER
MltchlS C\\Ix, randomwi,.. 1.8-30 MHz. $49~
Handles up to 200 watts output; efficient

airwouncl lncluetor gives more warn out. (+ $4)
5x2x6 in.Use anytnMCeMr. SOlid stale or lube.

Operateall bandswith one antenna ,
OTHER20lI WATI MODELS:

MFJ.901 , $59.95, like 900 bUt includes
4:1balun fOf use wi lll balanced lines.

MFJ-16010, $39.95, for
random wires only. Great tor
apartment, motel, camping

operation. Tunes 1.8-30 MHz.

""-.-

•
•

•

MFJ·949B - ---­
300 WATT
DELUXE VERSA
TUNER II

S139~ :J~I~'1
(+ 4) V. na

lullll' fl. Matchn IYI..,..
thing from 1.8 - :l) MHz.
coax, randoms, balanced
lines. up to mN out­
put, sol id slate or tubes.

Tunn out SWR an cr­
poles. vees . long wires,
verticals, whips, beams,
Quads.

Built-In 4:1 bllun.
mN, 5l}ohm dummy
load. SWR meter aJld 2
range wattmeter (mN
aJld Y1W) .

I posltton IntinM
IWftth on front panel, 12
position air-wound In­
ductor: coax connectors,
binding pasts , black and
beige case. 10 x 3 x 7 In.

$99' 5 MF.I', flltIIt IIIIIAQ tullll' pedo In plenty of ..... tutuI'M.
• Newatytlngl Brushed aluminum front. All metal cabinet.

(+ $4) New SWRIWItlIlllt,rl More accurate. Switch selectable D)/:l)
watt ranges. Read forward/reflected power .

Hew I nllnnl Iwltch! Front panel mounted . select 2
coax lines, direct or tllrougll tuner, random wire/
balanced line or tuner bypass for dummy load.

New Ilrwotlnd Inductorl Larger more et ncent
12 position airwound indl.lCtor gives lower losses and
more wat ts out. Run up 10 300 wat ts RF power output .

Matches everytll ing from 1 8 to :l) MHz:
dipoles. Invefled vee, randOm wires,
verticals, mobile wtups. beams, balanced
and coax Unes.

Built-in 4:1 balun far balanced lines.
1000 V capacitor spacing . Black .
11 x 3 x 7 Inches. Works with all
solid state or tube rigs.
Easy to use anywllere .

I

""--MFJ·989 3 KW ROLLER INDUCTOR VERSA TUNER V

$32995 MMt " V, na Tuner Y" . It "" III till tutum you IIUd
• for, l ncludi~ the new smaller silt! to match new smaller rigs '

(+ $10) only 10 3/4' W x 4 112" H x 14 7/8" 0.
Matcl'lll COb, blIIDCId linn, random wlrtl - 1.1 to 30 MHz. 3 KW PEp·
the power rating you won't outgrow (250 pl-6KV caps).
RolI,r Inductor wltll a 3-dlgltturns COIlnter plus a spinner knob lor precise
Inductance control to get that SWRdown to minimum every ume.
Built-In 300 Witt, 50 ohm dummy load, bullt·ln 4:1 f,rrlt, bllun .
Built-In Z% ITIItlr reacs SWAplus lorward and reflected pawer in 2 ranges

(200 and 200J watts). MeIer light requires 12VOC. Optional ACaclaPter
MFJ-131 2 Is available lor$9.95.

6-posltlon I ntenDl lWltch(2coax lines, ttlraugh tuner ordirect, rancklml
balanced lineor dummy load). SO-239connectors, ceramIC feed-throughs,

binding post grounds.
O,'un Ilumlnum low-prolll, Clblnel willi sub-cnassts lor AFt protection ,

black llnlsh, black Iront pane' wllh raised letters. tilt ball.
MFJ-981 , $239,95. 3 KW, 18posi tion swi tched duallJlductor.

SWAN.'atlmeter. 4:1balun.

I ws,c" I
TO DIIDEII 011 FOil TDUII NEAIIEn
DEALEII, CAll. TOU..fIlU

800-641·1800.call 601 -32~'''''
in Miss , and outside continental USA
Tele~ 53-4590 MFJ ST KV

MFJ
MFJ ENTEIIPRISES,IHC.

801494, Mlululppl Stal', MS 39162 L -'=':O::=:..J

OIlOEII AMY PIIOOUCT FIIOM MFJ AND TUIl·NO
OIUQATION_IF NOT DEUGHTED , IIETURN WITH-­
IN31 DAn FOil PIIOM PT liE FUND IU SSSHIPP! NGl
• One year unconditional guarantee . Made in USA.
• Add Ihlpplng/hlndllng Ihown In parenthnl,
• CIII or writ, for tree catalog, over 100 products.
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HAM RADIO CENTER
ISGOING OUT

FOR BUSINESS
WITH

CASH DISCOUNTS
AND

TERRIFIC
TRADE-INS
CALL TOLL-FREE

1-800-325-3636
• FOR CASH PRICES
• FOR TRADE-I N QUOTE
• FOR USED EQUIPMENT

PRICES

WE FEATURE-DRAKE-ICOM­
KENWOOD-YEN-YEC-YAESU
WE TRADE ON NEW OR USED

EQUIPMENT

IN MISSOURI CALL 1·314·993·6060
CIRCLe 103 ON READER SERVICE CARD
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Main entrance to the Smithsonian 's Na­
tional Museum of American History,

Washington, D.C.

,

. ,•
t

•

•

To an earlier generation this is the Smithsonian-the old red sandstone " Castle on the
Mall" building. The structure was designed in the Norman style of architecture by
James Renwick, Jr.. who also designed Grace Church and St. Patrick 's Cathedral in

New York City.

There is something for everyone at the Smithsonian
Institution in Washington, D.C., including many
exhibits of interest to the radio amateur and the
electronics enthusiast.

Communications And Electronics
At The Smithsonian

BY KARL T. THURBER, JR.·, W8FX

The Smithsonian was described by Mark
Twa in as the "attic of the nation," as it
preserves more than 75 million items of
scientific, historica l, and artistic note,
and displays about 1percent of them. Au­
thor Thurber points out that many of the
Smithsonian's historical exhibits are of
real interest to amateur radio operators
and others involved in electronics, com­
munications, and computing.

"Dad,t wa nt 10 visit Washington and
see the Smithsonian!" This request from
my 13-year-old son initiated my family's
lour-day visit to see the sights in wash­
ington, D.C., last summer. While what reo
suttee was a " c lassic" tourist visit to
the Washington attractions-the White
House,Capitol, Nationa l Archives, monu­
ments, lOO, and the Iike- a premier co­
portumty to visit the electronics exhibits

317 Poplar Drive, Millbrook, AL 36054

of the Smithsonian's National Museum of
American History presented itself.

In th is artic le we will f irst take a look at
just what the Smithsonian is, surveying
some of the twenty-odd major elements
01th is unusual insti tution. We will also ex­
amine some of the Institution 's historical
aspects. Then we will look at the commu­
nications, computing, and electronics ex­
hibits at the National Museum of Ameri·
can Histo ry, with locus on amateur radio.
Fina lly, we'll mention some other attrac­
tions on or close by the National Mall­
the grassy sweep f rom the Capitol to the
Washington Monument.

The SmRhsonlan
The Smithsonian Institution is a truly

un ique and vast museum complex, edu­
cationa l insti tute, and research center
which houses the historical, cultural,
and scientific collections of the United
States. Sponsored by the federal govern­
ment and centered in the nation 's capital.
the Smithsonian was founded in the mld­
19th century in accordance with the

terms of the will of the eminent British sci­
en tist, James Smithson. He bequeathed
to the United States more than $508,000
(~1 04,960) for "an establishment for the
increase and diffusion of knowledge
among men."

After considerable debate as to whether
the United States could accept the Smith­
son bequest (because of its overseas ori­
gin), the Smithsonian was c reated by Act
of Congress on August 10, 1846, some 17
years lollowing Smithson's death. It to­
day fu lfills historical, scienti fic, and artis­
tic purposes by doing basic research and
publishing the results; acting as a reposi­
tory for more than 75,000,000 items of ln­
terest in many fields; d isplaying about
750,000 items; maintaining various edu­
cational programs; and exchanging schol­
arly publications on an international ba­
sis-naming some of the more note­
worthy tasks.

The Smithsonian is administered as a
private loundation under a government
trust, be ing supported mostly by Con­
gressional appropriations. Thegoverning
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The National Museum
of American History

Founded in 1846, the museum docu­
ments the country's civil and military his­
tory, and it dramatically Hlustrates Amen­
can progress in industry and science. On
hand in the museum are literally millions
of items; most are the gifts of individuals,
public and private institutions, or foreign
countries. Many objects were transfer­
red from government agencies-for ex­
ample, coins, stamps, and patent mod­
els. More than any other of the museums,
this one is largely responsible for Mark
Twain's nicknaming the Smithsonian
"the nation's attic." Inc luded in the three

hobbyists: the National Museumof Amer­
ican History, housed in a modern building
on the north side of the Mall at 14th St.
and Constitution Ave. NW.

Resembling something from a science­
fiction movie, shown here is a portion of a
one-mil/ion volt Van de Greetaccelerator

of 1933 vintage.

This early, 1956-model Burroughs gUid­
ance computer was the first operational
unit to use transistors rather than tubes.
The Burroughs computer was known as

the Atlas Guidance Computer, Mod I.

• •• •• •
The electricity display in the National Mu­
seum of American History features this
truly impressive 5000 ampere ammeter
manufactured by Westinghouse Electric.

members of the public). The latter is a
public education program; both individu­
als and families can participate in the or­
ganization.

In addition, three activities of the
Smithsonian have their own board of
trustees. The National Gallery of Art col­
lects the best examples of American and
European painting, sculpture, and graph­
ic art; the John F. Kennedy Center for the
Performing Arts contains superb taclu­
ties for opera, theater, concerts, and cin­
ema; and the Woodrow Wilson tntema­
nonat Center for Scholars sponsors a pro­
gram for the scholarly study of political,
social, and intellectual issues with an em­
phasis on problem-solving.

let's look closer at the Smithsonian
activity of most inte rest to electronics

Early Gramophone and cylinders (Ieh)
and Victrola are shown in this Smithson­

ian display.

Amateur code breakers will be interested
in this three-rotor German "Enigma"
electromechanical cipher machine of
World War II fame. The machine has no
print capability, but it employs a 26-char­
acter light board to display, in turn, each

ciphertext letter.

authority is known as the "Establish­
ment," which consists of the president
and vice-president of the United States,
the chief justice of the supreme court,
and the Cabinet (the heads of the execu­
tive departments). The Institute's actual
governing body is the Board of Regents,
which consists of the vice-president, the
chief justice, three senators, three repre­
sentatives, and nine citizen-members
(selected by Congress). Actual adminis­
tration is in the hands of an executive se­
cretary. Interestingly, the first secretary
was the distinguished physical scientist
Joseph Henry, who served from 1846 to
1878; it is for him that the practical unit of
inductance, the Henry, is named.

Today, there are some twenty-odd ma­
jor activities which make up the Smith­
sonian complex. These can roughly be
broken down into areas of science; his­
tory and art; public service and other ac­
tivities; and self-governing bodies. let's
briefly run through them.

The best-known of the Smithsonian's
scientific activities is the National Mu­
seum of Natural History, which houses
some 56 million items. Other major scien­
tific activities include the National Zoo­
logical Park, which is home for more than
2500 animals; the Smithsonian Astro­
physical Observatory, founded in 1890
with headquarters in Cambridge, Massa­
chusetts; the Smithsonian Tropical Be­
search Institute, the Radiation Biology
l aboratory; and the National Air and
Space Museum, which includes premier
exhibits such as the 1903 Wright Flyer,
the Spirit of Saint louis, and the 1969
Apollo II command module, Columbia.

In the realms of history and art, Smith­
sonian activities include the National Mu­
seum of American Art, the Freer Gallery
of Art, the Arts and Industries Building,
the Renwick Gallery, the Museum of Afri­
can Art, the Joseph H. Htrshhcm uose.
um and Sculpture Garden, the National
Portrait Gallery, and the Cooper-Hewitt
Museum of Decorative Arts and Design
(in New York City). The earliest and best­
known of the Smithsonian museum group
is the National Museum of American His­
tory, formerly known as the National Mu­
seum of History and Technology. This
museum documents u.s. civil and mili­
tary history and demonstrates national
progress in science and technology;
within it he most of the communications,
computing. and electronics exhibits.

Public-service and related activities
are carried out by a wide range of institu­
tions and functions. These include the In­
ternational Exchange Service of scholar­
ly material; the Science Information Ex­
change; the Smithsonian Institution li­
braries, with over 950,000 volumes; and
the Archives of American Art. The Smith­
sonian magazine is published by the
Smithsonian Institution Press, and the In­
stitute also sponsors the Anacostia
Neighborhood Museum, as well as the
Smithsonian Associates (for interested
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V. h. f. and h. f. beam antennas used by
NN3S1 atop the Smithsonian's National

Museum of American History.

VOA

40 Years

1942

1982

Verification
Ca'"

Original Moscow-Washington "rot line "
printer. The Russian-language teletype
machine was made in East Germany and
ins talled in the Pentagon in August 1963.

View of the Smithsonian Amateur Radio Station NN3SI. The station includes two iflde­
pendent operating consoles, one on each side of the platform. capabilities include

stow-seen TV, radioteletype, and amateur satellite communications.

AIf·purpose OSt (verification) card used by the Voice of America , which broadcasts
more than 800 hours each week of news, features, and commentaries in 38 lan­
guages. Headquarters is at330 Independence Ave. $. W., in Washington, a few blocks

from the Smithsonian.

floors of exhibits are original models of
Whitney 's colton gin, Bell's telephone,
and Edison 's phonographs, all on disp lay.

looking at the museum on a floor-by­
floor basis, the lower level includes spe­
cial exhibits, such as a display of Ameri­
can clothing that spans 200 years. The
main, or first, floor includes detailed ex­
hibits of American automobiles; rail­
roads: tools; clocks, phonographs, and
typewri ters; physica l sc iences; nuclear
energy; computing; and electricity. The
computing d isp lays focus on instruments
for measuring and computing in the fields
of architecture, astronomy. and ord­
nance: also included are a c ross-sec tion
01 computing aids. from the ancient aba­
cus, 10 ea rly 201h-century punchcard sys­
tems, to sta te-of-the-a rt solid-state de­
vices. The d isplay also treats electronic
computer and software development
since the late 1940s. Of special inte res t
are the electricity exhibits. wh ich Jean
heavily on the historic development of
concepts, theories. and applications of
electricity up to the 19th century. Con­
temporary disp lays highlight develop­
ments in laser and maser technology.

Heading upstairs, we find that the sec­
ond lIoor houses the most popular exhibit
of all, the collection 01 First Ladies' ln­
augural gowns. which are ref lective of
the women who onc e wore them, as well
as the changes that have occurred over
the past 2OQ-odd years. The " A Nation of
Nations," also on the second floor, is a
huge exhibit that contains more than
5000 objects and graphically and force­
ful ly documents the wide diversity of peo­
ple who migrated to America . Of particu­
la r interest to amateurs is amateur radio
station NN3Sl , wh ich was originally set
up as a special-events station as a part at
the "Nations" exhibit. The station, oper­
ated by the Smithsonian Amateur Radio
Club Volunteers, sports a complete oper­
ating setup to demonstrate amateur ra­
dio capabilities across the h.f. and v.h.t .
bands using a variety of operating
modes, including f.m., Rny, andSSTV. A
regular schedule of operation and traffic­
hand ling is mainta ined so that the public
can observe a c ross-section of amateur
operation.

Adjacent to the amateur radio exhibit
is an interesting shortwave broadcast ing
and listening display which includes a
large couection of foreign broadcaste rs'
pennants (which are often issued along
with the broadcaster 's OSL cards). The
display also includes the original Mos­
cow-Washington " hot line" printer, a
Russian-language machine manufac­
tured in East Germany and installed in the
Pentagon on August 3D, 1963.

Climbing to the top floor of the muse­
um, we find a number of other interesting
exhibits, inc lud ing those dedic ated to
Armed Forces history, ordnance, photog­
raphy, money, printing and the graphic
arts, stamps and the mails, and news re­
porting , among others . Surprisingly,

I
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ian's phone number is 202-357-2700. For
recorded daily announcements on Smith­
sonian activities and events, the "Dial-A
Museum" number is 202-357-2020.

Summary
In this article we have taken a look at

the Smithsonian Institution , its history,
and its current status. We have especial­
ly emphasized the electronics, cornput­
ing, and communications exhibits, as
well as amateur radio station NN3S1 of
the National Museum of American His­
tory. We have also highlighted some of
the nearby facilities that might be of inter­
est to the electronics enthusiast.

Regardless of your specialized inter­
ests, it's likely that you will thoroughly en­
joy the attractions of the vast museum
complex . If you are "into" electronics,
the scientific and technological exhibits
should be definite " musts" for any Wash­
ington visit. Don't miss the Smithsonian,
and allow ample time to properly enjoy
the multitude of "only here" exhibits! 001

Nearby Attractions
A worthwhile visit to the Smithsonian

National Museum of American History
can take a day or more, and a serious ex­
amination of the seven Smithsonian
buildings on the Mall can take up to a
week. Depending on one's interests and
orientations, there are some other stops
one might wish to make in the Mall area
which would appeal to many readers.

Oneof these is the Voice of America lo­
cated on the second floor of 330 tnceoen­
dence Ave., SW., in the Health and Hu­
man Services Building. At this writing,
tours are given at 8:45, 9:45, and 10:45
a.m., and at 1:45 and 2:45 p.m., Mondays
through Fridays. Interest ingly, the VOA's
Washington facilities include 26 studios
in addition to the master control for the
worldwide. 105 transmitter network.

Other important governmentheadquar­
ters in the Mall area include the National
Aeronautics and Space Administration
and the Federal Aviation Agency, both
south of the Mall on Independence Ave.
Also. the National Archives are located
just north of the Mall on Constitution Ave.

Naturally, a comprehensive visit to
Washington would include a stop at sev·
era! of the five other Smithsonian build­
ings that are in ott-the-MauIocatrons: the
Capitol, the White House. the Washing­
ton Monument, the Lincoln and Jefferson
Memorials, the Bureau of Engraving and
Printing, the Supreme Court, and the Fed·
era! Bureau of Investigation, to name but
a few of the countless, free or almost-free
Washington attractions. Those with chil­
dren wili especially appreciate the 2500­
animal National Zoological Park located
in Washington's 1754-acre Rock Creek
Park, which is, as mentioned previously,
a part of the Smithsonian. More than 600
species of animals can be found at the
beautiful res-acre zoo, which houses the
famous Chinese giant pandas.

t :
A Nation

of Nations

NN3S1

school and adult groups are available by
appointment . Several information desks
are located in the museum. In addition,
there is a visitor information facility lo­
cated in the old, red sandstone "Castle
on the Mall" building, which, incidentally,
was designed in the Norman style of
architecture by James Renwick, Jr., who
also designed Grace Church and St. Pat­
rick's Cathedral in New York City. The
Great Hall in this venerable old building
also features exhibits relating to the
Smithsonian's history.

For general information on the Smith­
sonian, you can write to the Visitor Infor­
mation and Associates Reception Cen­
ter, Smithsonian Institution Building,
Washington, D.C. 20560. The Smithson-

From Cocos·Keeling to aatar,
the world has discovered

The DX EDGE
Now in use in over 50 countries

and on major DXpeditions

Keep up with the leaders. Use it for all bands. You get: Instant long path and
Gray line predictions; Instant sunrise and sunset times anywhere in the world ; Easy-to­
follow instructions. Unique double projection map lets you see both long and short
paths between any 2 OTHs. Large size: Map, showing zones and prefixes, 12"x4 ~1.0 " ; 12
slides, one for each month, 6V."x4'1. " each. Slide rule format. Durable plastic.
Price: $14.95 ppd. in U.S., Canada, Mexico; $16.00 in N.Y.; $18.95 in all other countries, air
mai l. U.S. funds only. Please make check or m,O. payable 10 Tile OX EDGE and ma,110;

The OX EDGE, P.O. Box 834, Madison Square Stn., NewYork, N.Y. 10159
An information fl~ er is ava ilable free 01charge. A product of Xantek, Inc ,~ Xanlek. Inc,1982

The National Museum
or History and Technology

Smithsonian Institut ion
Wdshmgl0l1, DC, 20560

many of the third-floor exhibits of particu­
lar interest to the electronic hobbyist are
grouped in the "news reporting" exhib­
its. These demonstrate the wide-ranging
changes that have occurred in communi ­
cations technology, 10 illustrate the im­
pact of technological invention on news
reporting. Included are newsreels, ra­
dios, television sets, teletype machines,
and telegraph equipment, all of which are
incontinuous operation.Space satellites,
as well as rare newspapers, still photo­
graphs, and prints, are also on display.

At this writing the museum is open
from 10:00 a.m. to 5:30 p.m. daily Eastern
time. A cafeteria and snack bar are locat­
ed on the lower level. There is no aornls­
sion charge, and specialized tours for

QSL card from amateur radio station NN3SI, which is loca ted in the Smithsonian 's "A
Nation of Nations " exhibit on the second floor of the National Museum of American

History. Note the former name of this museum as indicated on the OSL card.
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fo r the duck
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THE WORD IS OUT!
GAIN No Question that a SIB wave antenna
has gain over any 1/4 wave, 3/8 wave, or a 112
wave antenna
ONLY The Super Stick II has modular
construction.
ONLY The Super Stick II has a universal based
connector system w ith 19 different connectors
available.
NO capacito rs to break.
NO pins to fall out of th e BN G.
FLEXIBLE enough 10 bend 270 degrees
without any damage.
ONLY The Super Stick II specifies gain in db al a
1/4 wave.
ONLY The Tuned Antenna Company gives you
two antennas for the price of one.
AVAILABLE in two versions

Super Stick II • 2 meters
Super Stick III - 220 MHZ
Magnuim • 4 440 MHS

The heart of 8oygood transceiver system Is Ihe antenna
An amplifier is only needed when Ihe antenna can"
make it ....mplifiers give you gain NhiCh &Cluels power.
The Super Stick II gives you gain POWel' and is much
lighter. II power is what you need rower is what you will
get with the Super Stick II or II I~ wave antennas. Do n't
be fooled bY cheap imitatiOns, buy the original Super
Slick antenna Mfg. by The Tuned Anlenna Co.

NO AMPLIFIER NEEDED!

(61 g) 268-0720,,

. ~CQ

• 0
With Th~/ "Original"

Super Stick 1I0rill
+9db 5/8 wave + 3db 1/ 4 wave

modular telescopic antenna

Pnce. ar><Vorap.,;'latoo.....,.~ lOch...
w,tllQul not~OtOOllQlIIlOl\Terml: COO,C~l<:k
Of /ftO(Ieyorder,~... add S3.00lorlirllant."na
and '2.00 for I-.;h additional Intln... 10 <:0_
II/lllll)ing and lIa"dllnv. Camom~ '''lIMon'. add
8'Ib ..... ,."-

9520 CHESAPEAKE DR #606. SAN DIEGO. CA 92123

For Deater tntcrmattcn or

To Order
Call Judy at

VISA ,

"Judy"

•

l
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AMATEUR TELEVISION

ATV TRANSMITTER/CONVERTER

• OVER 10 W ATTS PEP OUTPUT . Crystal ccm rouec ccnunucus
duty transmitter. Specily 439.25, 4 34.0 , 4 26.25 standard or ol her
70 cm Irequency. 2 freq. cctson add $26

• BASE, MOBILE, or PORTABLE. Use the built in AC supply or
extemer 13.6 vee. 00 parades. Marathons. etc.

• TWO VIDEO AN D AU DIO INPUTS tor camera TVRO. VCR. or
computer. Wide bandwidlh lor broadcast quality color video and
computer graphiCs. Standard broadcast subcemer sound which is
heard th ru the TV speaker.

• RECEI VE O N YOUR STANDARDTV SET tuned to c hannel 3 or 4.
Sensitive varicap tu ned TVC·2L downcorwerter covers simple x and
repeater trea over the w hole 4 20,450 mHz 70 cm ama teu r band.

• ATTRACTIVE 10 .5 J( 3 K 9 C ABI NET. 2522 Panon La ne
Arc ad ia CA. 91006

(213) 447-4565 m-t Bam-6pm pet.

P.C. ELECTRONICS
Tom W60RG Ma rya nn WB6YSS

ATV 70 cm DOWNCONVERTERS
For those who want to see the repeated shu tt le video, and other

ATV act ion before they commit to a complet e station, the TVC-4 is
for you. The TVC-4 contains the TVC-2 modu le mounted in a
cabinet with AC supp ly ready to go. Tunes 420 to 450 mHz. Just
connect 70 em antenna and yourTV set tuned toch 3 or 4 ... . $89
delivered. .....-:t
TVC·4L halter preamp lor fringe areas " $99 dehvered .~

TVC-2 wired and tested module. Req. 12 vdc. MRF901 preamp
stage.Varicaptuned 420 -450 mHz.A low cost start at ... . . $49.

TVC-2l hotter NE64535 preamp stage , , $ 59 delivered.
TVC-2G GaAsFet preamp stage. Antenna mounting $ 79

CALL OR WRITE FOR OUR CATAlex; or mOle inlormat ion on
ATV antennas, transmIt modu les. cameras, and much. much more.
See'chapter 14 pg 30-32 1983 ARRL Handbook.
TERMS: VIsa. Mastercard, 01 cash only UPS COOs by telephone or mail
Postal money orders and telephone orders usually shIpped w'th in 2 days. All
other checks must ctear betcre shipmen!. Transmitting equipment sold on ly
to licensed amateurs

FCC & NASA OKs SHUTTLE VIDEO
W ant a c han ce at see ing W5LFLl ive as h e works 2 m eters?

lis been great hearing th e audio on the various repeaters, but
now, if you hold a technician class o r higher license, and have a
TVRO capable of receiving satee-n IR transponder 13, you can
repeallhe space shutt le video to your fellow hams using our 're-t
plu s, Just connect the composi te video and line audio fr om the
Satell ite receiver to the video and audio inputs of the TC-1 .
Depending o n your antenna, coverage will be typically the same as
2 meier simp lex. Local area hams can receive with just one 01OUf
70 eM downconverters and an antenna

$399 denveeed
TC·1 plus

CIRCL E:. 90 ON HEADER SER VIC E CARD

And now we've got the " poor man 's spectrum
analyzer" - our model 4043 Terrestrial Tracer!

The 4043 is a tunable , calibrated wavemeter
designed to identify the frequencies of interfering
microwave carriers in the 3 .7·4 .2 GHz band The
most obvious advantage of Ihe Terrestrial Tracer is
that it eliminates Ihe need for cosily frequency
analyses : Any dealer properly equipped with the
4043 can now , without other assistance, identify the
frequency of each and every carrier interfering with
his system. With that information in hand, the " fix" is
in all probability just a filter away : If one of our stan­
dard filters doesn 't fil the bill. we'll design a special
filter that will

Even more :

I

\I

You've Got Terrestrial Interference.. .
We've Got Filters!

• We 're sure you 'lf want your own Terrestrial Tracer, but ask about our new rental plan...

• If you 're really in a bind. we 'll make a "house calf" - ask about our new field service unit.,.

• DISTRIBUTORS: You can become an authorized distributor of the world 's only complete fine of
interference·fighting products and services - call us today.)

mi=, _
miC'lO\V.lV~ r.Lo.C'I com;>.lll'!. inc.

6743 Il;inne St., East Syracuse, N Y 13057
Toll Free 1·600-448·1666 - TWX 711).54 H ) 493

NY/HIIAKfCanada (Collecl) 315-437·3953
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The EV Commercilll Microphone CatalO'jl has a full line of products designed to met!t all of your

mierophone need$. EV quality microphonfl" known for their durability. ere baelted by a great
w.",nty ,00 speedy service. For your fret! catalog please writl to Jim Edwards, Market Development

Manag.../ Com m ercia l Markets. Electro-Voice. lne., 600 Cecil Street , Buch."..n. Michigan 49107 .

IE·'1 8ectroVOice'
r , SOUND IN ACnON

a~Ilcn company
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OIlP
TH E ART OF VERY LOW POWER OPERATING

8 monthly feature by

ADRIAN WEISS, K8EEG

Those Who Have Gone Before-N6HY

I had just returned from a summer trip
back east, where I'd pushed my Honda
550F through the torrents of traff ic flow­
ing along the east coast freeways and
streets while I made my way to various li­
braries possessing copies of an old 1604
book I've been researching. I hadn't had
much time to prepare for the trip due to
an all-out effort at getting The ORP'rs
Guide to Antennas/Transmission Lines,
Propagation. and OX'ing in the mail be­
fore I left. After it went out on June 10, I
hastily readied the cycle for the trip and
headed down the highway about 45 m in­
utes behind a thunderstorm. luckily, I
caught up with only one storm all sum­
mer. However, at times the 100° heat
made me wish that it was raining instead.

In the haste of packing, I tossed my lat­
est 20 meter transceiver design into the
suitcase just in case I'd find an opportuni­
ty to get on the air from a motel. All sum­
mer long the little ORP rig kept me in
touch with the world of OAP, either by
pull ing in OSO's o r by just sitting there in
various motel rooms. It reminded me of
the ORP spirit from the early days, when
everyone built their own rigs. Not know­
ing whether they could get out on 200,
then 100, then 80 meters, and on down,
they'd put the homebrew construction on
the air and listen and call until someone
answered. I was reminded of that sense
of exploration, that curiosity about how
the rig could be improved to ac hieve bet­
ter resu lts .

Operating the little transce iver from
motel rooms showed me the weaknesses
in the design, just as in the pioneering
days. OurORP ancestors discovered that
a d.c. battery-powered rig produced a
much more readable signal than did the
raw-a.c-type supply then in general use.
Then one watt signals from 199 receiving
tubes, pure-toned and rock-steady, be­
gan slicing clear paths through the dense
forest of ORM generated by 150 watt raw­
a.c . buzzers , pushing the power versus
distance limits farther out and then be­
yond anything that anyone dreamed pos­
sible. And the radio world took notice.

The " watt burners" and "tribe of am­
pere hounds " and " thunder factories" all
came under the allack of the ARRL in the
pages of OST. Editor K.B. Warner editori­
alized on the SUbject in the Marc h 1925
issue, noting that range was no longer dl-

83 Suburban Estates, Vermillion, SO
57069
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rectly proportional 10 power as in the
spark-gap days: " Today, with CW., all
that is changed, and the 'Swatter' gets
as many cards (OSl's) from the opposite
coast as the big fellow with the two 250'5
(250 watt tubes). Power doesn't cut much
ice anymore. The s-watter gets in all the
tests and often as not grabs the bacon
from his big brothers and goes home with
il .,. (Yes, such rational sentiments actual­
ly appeared righ t up there in front in the
QST of those days! )

It seems to me that QRPers have to be
reminded every now and then of the real !
spirit of amateur radio. Sure, collecting
OSL's for WAS QRPp or DXCC QRPpwith
sto re-bouqht rigs and store-bought an­
tennas is alright, but only as long as this
approach doesn't smother the true ORP
spirit that each of us experienced when
we made our first, amazing low-power
contacts. That spirit has to do with a dedi­
cated sense of exploration , of testing
front iers, of learning more about propa­
gation and radio so that we can do more
with eve r less.

So, when I fli pped through the July
1983 issue of the QRP Quarterly and
came upon the not ice on page 7 "Dan
lewis II, N6HY, ORP Reco rdholder, is
Killed in California Car Crash," a wave of
sadness flowed through me as I thought.
"Damn, anothe r true ORPer into the
ranks of those who have gone before. An­
other who carried the ORP spiri t in his
heart and worked to show others what it
is all about. " The second sentence struck
me: " The 31-year-old Lewis was on his
way home after speaking on ORP to the
Fresno ARC." Somehow, this doesn't
make the ORP wor ld's loss any more tol­
erable, but it does leave room for imagin­
ing that Dan's fatal trip home was clothed
in a sense of satisfaction at having
shared something he loved. And hope­
fully, he'd been rewarded at the Fresno
ARC meeting by seeing the flame of the
ORP spirit flicker and come alive on the
faces of a few of the listeners. I think he
probably felt this sense of satisfaction.
He was a teacher in the vocational arts
program and coached track at Temple­
ton High Schooi, and as a teacher myself,
I just know that he probably drove back
wi th that sense.

"But," Ithought, "tbat ehoufon'tbetne
end of it," remembe ring that N6HY had
been dedicated not merely to enjoying
his ORP hobby personally, but also to
spreading the spirit through his talks and
contributions to the QRP Quarterly and

other publications. What better way to
complete his work than by dedicating a
column to his efforts, sha ring his sense of
the ORP spiri t with the rest of our gang.
The logical place to begin is with the re­
port he sent to me on February 6, 1983.
The cover letter explained the nature of
the report. It reads:

"Enclosed is a copy of a request to the
ORP ARC I for an award for transmitting!
receiving informat ion via c.w_using less
than 100 microwatts (0.0001 watt) over a
distance of about 1500 miles. This works
out to more than 15 million miles per watt.
Fee! free to use any of the information in
your publication if you wish to. I fee l that
expe riments like the one described in the
attached letter are great fun and can rea l­
ly show what can be accomplished with
an extremely small amount of power. Just
think: 100 watts would be enough to pow­
er every ham station in the world ata level
of 100 microwatts {100 x 1/1000 =
1,000,000 statlonst).'

The enclosed application letter to Bill
Ha rding, K4AHK, Awards Manager of the
QRP ARC I, details the efforts that went
into establishing the new KMIW record.
Dan wrote:

"I w ish to apply for the KMfW, 1000
miles-per-watt award. 1don't know if the
award requires that the power output
claimed must match the power output
used to establish contact o r not, but I do
feel that the following accomplishment
should be acknowledged in some manner.

" I have done quite a bit of experimen­
tation with ultra-low power outputs, but
have never approached the levels reach­
ed on January 9, 1983 between 2255 and
0001 UTC with Charlie C. Ebert, located
in Kansas, OK, on 28836 kHz. Charlie
was running barefoot and seemed to be
coming in very strongly, so I knew that the
time was right for a low power experi­
ment. Charlie was open to the sugges­
tion, so we proceeded by attenuating my
2 watt s.s.b. signal in steps of 10, 20, and
30 dB. He still copied me solid at a level of
several milliwatts. We had varying de­
grees of success with various levels of
output , and then decided to reduce to the
50-100 mrcrowatt range on c.w. and wait
fo r a peak in propagation. When the prop­
agation peaked, Charlie gave me the 'go'
and I tr ansm itted the 4-digit number of
6735 at 2339 UTC. Charlie correctly re­
sponded with 6735, and I transmitted 'eu­
reka' back on 2 watts s.s.b. rt was difficult
copy for Charlie, but we did meet with
success . Fortunately, he had a good set

Say You Saw It In CO
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work! The greate st breakthrough would
be il someone designed an IC chip specrt­
ically fo r this application. Imagine an h.l .
transceive r desig ned into a chip with a
few toroics and resistors t ied in for good
measure.

"The % watt rig used here measures
2 y" x 1y" x 4 y" for 11 .9 cubic inches
without the battery. It has allowed con­
tacts of up to 59 miles per cubic inch, but
it is probably capable of 300 miles per
cubic inch on 40 meters under ideal con­
ditions. To keep tt ns in perspective, anAr­
gonaut working a stat ion 6000 m iles
away would be acc omplishing about 14
miles per c ubic inch. Can you beat the 59
miles per cubic inch ac hievement? If so,
write in to the QRP Quarterly and tell us
about it."

I'd be interested in finding out what the
fe llows are doing in this area , too. Seems
like the G-QRP Club thin ks along these
lines also. Last year G3RJV, Editor, insti­
tuted a competition of a similar nature
among club members. The award went to
the QRPer whose homebrew rig , consist­
ing of no more than 20 components,
ach ieved the greatest distance averaged
from several contacts. SPRA T bristled
w ith the resulti ng cesigns and records for
a couple of issues after the deadline. In­
genuity was obvious in all ca ses. Like
Dan 's proposition, G3RJV's inclined
QRPers to th ink about what it takes and
with how little one can get by. Odd ly

_. .., 1II11ll\
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the res ults of his efforts at miniatu rization
by posing some inte resting questions and
offering a challenge to QRPers:

" How about worki ng 1000 m iles pe r
cubic inch rather than 1000 miles per
watt? Homebrew subminiaturized high­
frequency transceivers are a reality, but
who has the record for the greatest dis­
tance from the smallest rig? The rules are
arbitrary, of course, but perhaps the ra­
dio shou ld be completely self-contained.
includ ing the battery. The only external
devices allowed would be the antenna ,
the ground, and an earplug , The battery
requirement would virtually eliminate use
of the higher powered rigs in the 2 watt
class. Perhaps two classes could be in­
corporated, one c lass with the battery
cubic-inch size added to the cubic-inch
size of the radio, and another class allow­
ing the use of an external powe r sou rce.
The latter class would probably be the
most popula r, but the sett-contatned bat­
tery class does have possibilities.

" Just how small can a radio transcelv­
er be? Some of the latest readily available
components should allow fo r some really
tiny radios. A few transistors, some tanta ­
lum capacitors, ~ watt resistors, and a
small chunk of pertboard should make a
transceiver stuffed into a 2 cubic-inch
box a tang ible item. Perhaps point-to­
point w ir ing would produce the smallest
rig. It would look like a lump of parts sold­
ered together, but it would probably

of headphones. The conditions deterior­
ated rapidly as 0000 UTC neared, so we
signed off. We both ended up with a great
feeling of accomplishment. I part icu larly
admired Charlie 's ability 10 copy a signal
01 less than one ten-thousandths of a
walt. The experiment also underscored
the QAP capability of the 10 meter band.
The method of obtaining the ultra-low
power is as follows.

" When I fed a SO.7 ohm dummy load
with 28 .7 MHz and rectilied the r.f. signal
with a 1N191 (as per Ade Weiss's article
in the January 1981 QRP Quarterly), lob­
ta ined a d.c. voltage reading of 12 vo lts
on my Fluke 802 after 8 seconds. When I
inserted a 30 dB attenuator. I obtained a
o.c.reading of 0.34 volts afte r 8 seconds.
These voltage readings correspond to
power measu rements of 1.42 watts and
0.00114 watts (1.14 mw) for a powe r ratio
of 1246 :1 , or slightly less than a 31 dB
drop. The same procedure was followed
using a o.c. voltage to the dummy load,
and an attenuation at slightly over 30 dB
was observed. The conclusion is tnat the
attenuator is doing its job properly and
should be dropping a 1.5 watt signal by at
least 30 dB. It follows that lower power
signals w ill be attenuated by 30 dB also. (I
wou ld expect that the rectifying diode cir­
cui t cannot be expected to accurately
measure r. f. vol tages much below those
measured in the above procedure.) (Ed.
note: Hence N6HY's setting transmitter
output to a measurable le vel, and then in­
serting the 30 dB attenuator.)

" For the actual experiment, the c .w.
output level of the Argonaut 505 was ad­
justed to less than 0. 1 watt as measured
on an MFJ Power Sentry equipped with a
2 watt slug, Fo r a power output va lue of
0.067 watts (67 mw) 2.6 volts we re mea­
sured across the dummy load . Using the
30 dB reduction figure obtained earlie r
with a measured output of 0 .067 watt s be­
fore attenuation, attenuated power is 67
m icrowatts, which can probably be taken
as a 'liberal' f igure. When one acknowl­
edges that the antenna is not a purely reo
sistive load and that standing waves con­
tr ibuting to transmission line attenuat ion
were on the line, the actual power reach­
ing the antenna was below the measured
67 rmcrowatts. The antenna used lor the
experiment is a random Vee-beam With
legs about 11 5 It . long in an east-west ori­
entation. Even so, I would like to submit
the 67 m icrowatt level lor the award and
wi ll continue to attempt to find more ac­
curate methods of measuring these ex­
tremely low power levels. J realize that
the system used above has its limitations."

Dan's KMNJ record of 21 ,597,0 15
mues-per-watt will be a difficult one to
beat . He approached his hamming with
that curiosity c haracteristic of the early
QRP pioneers summed up in the propost­
t ion "I wonder whether it can be done."
His article in the July 1982 QRP Quarterly
reflects this approach. Entitled " 1000
Miles per Cubic Inc h?" , Dan described

Say You Saw It In CO December 1983 • CO • 85



CIRCLE 56 ON READER SERVICE CARD

as a crystal-controlled, ultra·lightweight
unit that will f il in the palm of your hand
should be used , But even this is a trade­
off in that the advantage you ga in in
weight is offset w ith a loss in flexibility. On
the other hand. if your goal is to combine
a backpacking experience with efficient
operation, a tun-blown. v.t.o-controuec
sideband rig such as the Argonaut is your
best option.

" One convenient way to haul heavy
gear is to backpack in groups.The chief op
carries the rig , while others in the party di·
vide the remainder of the equipment
among them. My personal philosophy is to
haul the extra weight but keep the mires­
per-day traveled down to a comfortable.
manageable level. Consider your prior i­
ties: Would you rather take a larger battery
and extend your operating time, or would
you rather bring along an extra canister of
gas for the stove? I have always enjoyed
breaking out a can of peaches or pears at
the summit of a mountain while others
choke down freeze-dried food!

" But don't shortchange yourself on
cold-weather or pure survival gear for the
sake of taking a rig along . Radio equip­
ment must not displace these items. or
your survival is at stake. Of course, you
do have the advantage of being able to
radio for help in an emergency with the
rig along.

"A good antenna for backpacking Is an
end-fed wire or a dipole fed through a
lightweight transmatch. If you are below
treeline, a rock tied to a cord and thrown
across a limb can be used to pull you r an­
tenna into place. If you are above the
treeline. consider a collapsible mast.
Sometimes a convenient ravine helps get
the antenna above ground level, if you
have enough lightweight nylon cord to
span the distance.

" Plan your excu rsions to allow plenty
of lime fo r slow walking speeds and am­
pie operating time. Consider also that af­
titude sickness takes most of the fun out
of any mountain exper ience. Try to ac­
climate yourse lf for at least a week if you
will be at more than 6 ,000 feet. Make sure
you apply well in advance for whatever
permits needed to enter wilderness and
other areas. Some popu lar areas, such
as the Mt . Whitney region. require permit
applications several months in advance.
Fig. 1 gives a 'schematic' and 'parts list'
for a QRPp backpack for weekend excur­
sions. I expect to be in the Mt. Whitney
area and on the air ORPp the weekends
of July 1-3 and August 1-3. I w ill be using
the ORP ARCI band plan and will be Hsten­
ing for ORP and QRO stations alike."

And so. Dan lewis II. N6HY. has gone
from our midst, but hopefully his efforts at
sharing the ORP spirit will continue to in­
spire others. Next time you're on the air
and remember Dan's attitude and corn­
mitment to QRP, slide onto the ORP call­
ing frequency and without fanfare quietly
sign off with him. QRP signals go a long
way. and who knows ...

N6HY 73 de W0R$P

;---Put the Match
to the antenna
NOT the coax!
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' 69.96
Plus

' 5.00
P&H

e KlKantronics
S~

MFJ
TELEX. [hY1lilio,

•

Dan was the portability of ORP gear. Th is
is one of ORP's main attractions. He
shared his expertise in this area in the
April 1982 issue with a " ORP in the Moun­
tains" article which provides very worth­
while advice.

"Backpacking and ORPp go hand in
hand, provided the camper/operator
knows how to plan a trip properly. Rigs of
more than 5 watts are impractical for
backpacking because of the weight of the
power source . If backpacking is the pri­
mary purpose, then a min imum rig such

c rRCLE 95 ON READER SERVICE CARD

• Amp Supply lA 1000A(lnc. 160meters)
and AT 1200 Tuner. Both Amp & Tuner
$549.00 ship prepaid

• Mosley Antennas
• Telex Hy·Gain Antennas

Explorer 14 -$265.00; with 40 meters -$389.00
• Telex CDE Ham IV Rotor $193.50
• Va lor Pro-Am Antennas
CAl l FOR PRICES Hours 10:00 AM to 6:00 PM.
All Quotes Plus Freight. And At Good Savings!

MFJ Products 959 RCVR Tuner $76.95
1224 Computer Interface NEW 941 C XCVR Tuner $77.35
1212 CW Computer Interface $84.90 1020 Indoor Active Antenna $67.95
1200 CW Interface $59.95 Noise Bridge 202B Call

enough. their resulting c ircuits looked as
simple as those appearing in OST. Radio
Broadcast, and other radio maqazmes
back in the pioneering days when c .w.
was in its infancy and the assau lt on the
high frequencies was underway. It is the
only way to learn, from ground up,what is
inside one of those fancy new rigs such
as the ICOM 720 with all the knobs and
switches, and how it all works together.
That's what the QRPer ought to aim for in
his pursuit of our branch of the hobby.

Another aspect of QRP that interested

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

A beautiful piece of furniture - your XYL will love it!

$184.50 S-F RADIO DESK
Deluxe· Ready to Assemble
Designed with Irtgled rear shell lor your
viewing comIon al"l(l ease of operatlon.
FINISHES: Walnut or Teak Stain. sq
FJoor 5l»ce' 39" Wide by 30~ DHp

AddfllOl>lll Inlo.....hon on Req.....I. .
Che<::ks. Money Orde~. BanlcAmeroaord

and Master Charllll Accepled.
AI!lOA_allable . . . . F,D,B, Cul_er City. (In ClIril. Add 6% ~I" T.~. l

Floor Space: 51" Wide by 30·' oeec ._DEALER INQUIRIES INVITED_ .

$ 199.50 s~r Am"'", RMho htYKel
4384 KEYSTONE AVENUE. CULVER CITY. CALIF. 90230 - PHONE (213) 837·4870
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AUTOMATIC ANTENNA MATCHER
TUNES

NO MORE TIME CONSUMING. FRUSTRATING AND COSTLY ANTENNA TUNING.

WE WILL GLADLY FURNISH INFORMATION AND YOUR CLOSEST STOCKING DEALER !

ONE ANTENNA FOR ALL FREQUENCIES AND ALL BANDS FROM:
.3 MHZ. TO 70 MHZ.
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ONE ANTENNA
MHZ. TO 70 MHZ.
VSWR LESS THAN 1.5: 1

WITH NO ANTENNA TUNING

AT LAST! A RAIJIO STATION INSTALLATION THAT I S JUST THAT!
"INSTALLATION ONLY"

.3

- NO MOVING PARTS ! - 100% SOLIIJ STATE !

- 5 YEAR WARRANTY ! - NO CONTROL LEADS I

- INSTANT SWITCHING! - LIGHT WEIGHT!

- 50 OHM INPUT! - HIGH EFFICIENCY!

- LOW NOISE! - 200 TO 2KW. P.E.P. I

- DIPOLE! - LONG WIRE!

- MARINE! - MILITARY!

- AMATEUR - AVIONICS!

SEE YOUR LOCAL DEALER FOR MORE INPORMATION. IF HE CAN'T HELP YOU
ASK WHY ?

AND CONTACT:

MAGNUM DISTRIBUTORS INC. 1000 S. DIXIE HWY. POMPANO BEACH. FLORIDA. 33060
305·785·2002
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1llI S1lllrtwM PropIlIIllDII H.llClboIlt, 2114l1ll.
byGeorge~. W3ASK. and Theodofl J. Cohen. ....XX
Anew.~ edition (1/ !he popular QUidI to .. your ~Iion
netOs, contains ~to-lfW-minute ~Iion ollld etw1s. and
guides you througtl prodUCing your own propaQaIion data. 154
pages . paperbac~ . SUS, Order 1C137.

$IttIlllI U, .... UIlM Y_ 0.. HI. SIlIck
by u J. C«lik. W4RNl
~ pointetl on semng U9 i1n amateuf slaTlon la)'llUl ln '1ITlO$I
arty available space. Inclu<les bask: 1",0 on space and salety re­
quIrements, plus equipment spen and features. what you should
bI,rya~ wtlat you can build. slatlon accessories, and even logsand
thKkists . 308 pages. papertlId;: , $10,95. 0fdIf , T1114 .
CRB Rluarch SIrln
~ Tom Kr,Me! . K2AES
DirectOl1l1S 01 scanner frequencies lor the VHF aero band (108 to
136 MHz) and enefgy industries.too ellVironmental aoencies
&'gy-$eU, 16~ . papertlack, $595. oeer te151 .
AIr Sun. Jrd Ill., 80 pages . paperback, $7.95. Order K:152B.

AIIlIC. """In' IlIdID 1I111stIon I An.Wlr Stlldy Gulda
wy·\o-ullClersland QUlSlkln$ and answtfS based on Itlt latest FCC
study guiOtS. plus SM\"IPle turnS. wiI help 'f'OU makl sure you ',..
rudy 10 sil lof ItllIIanM lISts.
AMIa A-...lIIdII s.... c... au Stlldy 6IIOt. 64 pages.
paperback, Sl .95. Order I A034,
A... A""". Rldlll AltvIlICICI D&A &tully Guidi, 601 pages, pol '
pertyck. $1 .95. Onler 'A035.
AIlIce ..... E.drI ClIu ~.\ JtIMty Will, 64~, paper.
llICt, $1.9!l. Order 10\036.

How 10 Rud Incllnllllpril Sche mltlc Dll llrlms
by J. Ricnard Johnson
TNChes slep-tl'Nlep recognillOn 01 scllemaliC symbols, ltleir use
andful'lCllOn, andlnlerprtUtion lIIthe diagrarTIs tor deSign. maintl>.­
nance. and repair 01 electronic equipment inclOOillll r~,

Iransmitl8fs. and more, 196 pages, paperback, $9 . 9~ Order
1H203.
n. Rm IIIl1llbMll
try 8yrlln H . l(retzlnjA, W2JTP
AnoIlI claUic andamust tor !hoM inleflSl8d InAnY rRidlIne tech­
nology . Coyers history, II"ntI'al practiCe, basic principles, equil>'
rrent. and operation. No Rny enthuslaSI"S library is complele wilh ·
out this book. 191 paoes. paperback, $3.95, O..oer 1C198

AdM Fa. DalgII
by Carson Chen
Acomprehensive lext 01 lhe hows and whys 01 aClive fi lter desi9n.
COvers IlIlennll terms, a broad array01liltercircuits, which tillenng
clrwit to use in a 'fitn appiitatiOfl , and theory Also Includes iIIus·
\l1I1iOnS anddesCripbons III basil: filtflfS . advantages and disadvan­
tages aI filter types . general transl$' functIOnS , and more. 133
pages, paperback , $10.95. Order 1+1204,

Till Forrest Mimi Circuli SCI.pbOGk
by Forresl "" ms
Emphasizing a practICaland Ij)plica\lons-orlenled approach 10 solid
Slalfl "'11oniCS, thls book prlJllides useful device and drwll inlo
plus an overview aI conlemporary electronic: deVices, Acompilalioli
aI columns by Mlms whichappeared in Popular Electronics. 1~1

pages. paperback, $14.95. Order '''' 202.

A.-ce NefIcI CelIIIIIll T1lIIry P'lCUge
ACOI'I1lIIte IrIM'litIg pactage containing ltle 126-Paoe PMlviee ltlD'y
coul5e and a 6O-minute co:lt cassette, whiCh teaches how to send
and n~ceiV1l COde up to 8 words per mlnule , and a 32-page book,
Also Included are FCC-type code and theory el<alTliroalions 10 help
Mn a rank beginf18f get a ticket last ' $7 50. Order 'A02~ .

o

World Pren Services Frequenclel
by Thomas Harrington
Acomprehensive manual COYefIllIllhe held 01 f~ioleletype news
momloring-antenroas, receeers. tefllllroal umts. mondors, and
more. COntains3 master lists 01 ~mes 01 transmission,1re'quefICles,
plus ITU Iisl 01 over 50 news services wOOdwilie, 72 pages, paper­
back, sa,95 , Orlier I U173
The Anal bllll
by Dick 8ash. KlllHP
Amateur radio license exam manuals proven highly suecesstct in
hel pi ng ha ms pass the FCC tests Materiallor the bookswasoblain·
ed by coIlectmg and researchillll actual exam ques!ions.
GIIntrtI CLm, 123 pages. paperback, $995 Orlier ' 8153
Altvlneed Clan , 168 pages, paperback . $9.95, Order 18154
Eml Clns, 108 pages. paperback, $9.95. Order ' 8155.
Novice Clan, 104 pages, paperback, $4 95. Order ' 8163,
Guidi Ie Rm ~Ufncln, 2Rd ed.
by Perry ~rretl

Details ot 5500 Rm stahons/lreqU81lCles in two lislS. Includes
"rea' " press schedules, inside information on new Rm tech·
niques. and more. 192 pages, paperback, S9 9!l Order 1G206,

CaonIld".1Il ~lIIncy llst, 5111 tel .
by Peny Ferrell
8igger lhan ltle ~lh edition. this~ book has 30% more stallons
listed, more lhan 7500 operating tletween 4·2B MHz , Ustmgs by
rrequenq and callstgn. ~lele lisl 01 Coastal ON stationS plus
Embassy, Aeronaulltal , Military , Tn Siqs, Feeders, and more,
0etaiIs on schedules, emergerq channels, attemates. and neYer '
tle/(Q-pul)hshed lOS 22~ paQeS ,pa~k , $9.95. Order fG l96 .
Till "-<1111 ,""bIb\IMlIllfoup-TIlI " III Orr s.n-"
These easy readi"$! classics tlelonll in till library ot any 1Cli... ham.
Loaded withpr~1 how·1O information, *ith tables. charts, and
tormulas arranged tor hanctv leh" 81 lCe
8111 111 AlI1Inlll Hllldbelll , 200 pages. paperback.. $1 95. Order
,R I43.
W1rt AntenlllS, 192 pages, paperback , Sl ,95, Order 1R144
AnIInlll H.lldbook, 192 pages. paperback , $1,95, Orlier IR145.
CIIIlIUI QUIll Allleflllll , 112 pages. paperback. $6 95 Orlier...,,,
VHf Nl lIllllwll, 336 pages, paperback, $11,95, Order IR141.
Intertertnte Hl lIllbook, by W.R Nelson, 247 pages , papertlack,
S9 95. Order 1R1 12.
WorIIl Rl dlll n ItIlIllbeH 1913
The WOf!d 's only compIele directory lIImterroabonal broadcasllng
and TV stallOOS-lhe established. alllllorlta1ive lIuKle endorseCl by
lhe world's leadll'lll tlroadcastlnll organizations, A comprehensiw
listing 01 short·. medium', and long-wave stations reviSed and up­
dated10 retleet actual conditions, Also inclulies special tealures on
Iislening gear, and OX club activities 600 pages, pa~k ,

$17,50, Order 18091.
Till SWL's .snllll It JI6OII-I",llcast StsIIIinI
I)y Harry L. Helms
From the buies 01 propagalion 10 Ioggillll and 't'tI'iftcalion. thiS book
shows ",tilt to expect /rom nlOlM\Olu'l\I utility statiOtlS and ottlef
POlIll· lo-POInI typeS 01 radio COIIWllllllClllOnS . Includes appendices
:II call sign allocations. addresses. moclts , and much more. 272
pages, paperback . $12.95. Order '1181,
Radlllltlllll bMll , n llllld.
by fWl orr, W6SA1
A stale-o!·lhe-arl, si.source reterence on radIO communica·
tions and lIleory lor hams, protesSiOnal ops , lechs , and engineers.
New coverage lAcludes sol id·slale devlces, Vagis and quads. and
h,l. ampl lher designs A tlands·on Instruction ma nual, as well
1168 pages, harlk:OYer . $39,95. Order 15191.
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CQBOOKSHOP PRICE TOTALTITLEQTY ORDER'•

Stljppong crwges $2.00 pef 0tdeI , ShipponQ crwges .-,....
w.r.ed on~ of S60 00 01 ....".. 600k, shipped
best *.,.All~ ... P i 81

s "d lhe "" m.y- ShIppil'll Charveo. "'" but~ ..... 30 ..,.101111'0.'_- - G<ond,....
Signature required on all charge orders:

x

76 North BroMtway
Hk:Il.vt.... NY 11801

~ OrderDate:: _
Name ~ _

Address _

C;ty ----,

State ZZip'-__1I!!JlII
o Check 0 Master Charge 0 Visa IiiiII
Card No. Expires _
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2 METER CRYSTALS - $3.95 EACH
(10 OR MORE - 13.50 EACH)

QUICK DELIVERY

ROLIN DISTRIBUTORS
P.O_BOX 438

DEPARTMENT CQ
DUNELLEN. N.J. 08812

WE'RE ROLIN
IN CRYSTALS!

1984 CALLBOOK® SPECIAL
BUY EARLY FOR CHRISTMAS AN D SAVE!
u.s.$17.95 + shpg; Foreign $16.95 + shpg.

"SAVE EVEN MORE"
Do you have 3 ne..... l icket or 3 roe..... listi ng?
Deduct $1.00. Order before NOY. 10anddeduet
another $1.00. Perfect lor ChrIstmas ••• ship­
ping in early December. Order No......
ShiPPing: $2.00 for one; 52.50 tor both.
Addil lonal $2.00 re zeeee 6 to 8.
w. I I... l toek: Cull om C8 10 10M. COtl.....Ion.. all
wino Ind cabin by a.Icletlo CaFpei wl'kI, UnadIlla,
La....... Janel. H.C. Vln Villah. Xli ii. QSLa.

VrSAlMASTERCARO/COO(S5 _n)ICASH

CERTIFIED COMMUNICATION
4138 S. Ferris, Fremont, MI 4941 2

616-924-4561

State-of-the-Art Perfonnance
• Sends & receives AMTOA in AAQ & FEC modes,
• Also allows receive-only operation.
• rmerteces wllh mosl Baudot & A SC II video

terminals at AS-232 or TTL levels
• Keyboard control 01 most operating tunCltons.
• Dual runnmg buffers
• Keyboard programmable set-cats.
• BUill-in high quality modulator & demodulator,
• BUill -in 11 5/23Ov power supply,
• DesIgned tor contmuous juty operatioo.
• Designed & made in the U ,S A.
• Size, UY' Wide x 8" deep x 2 ""~ h igh

Sh ippIng wt. = 7 100.

Call or write for Dealer's Name
Manuf.cturftd by:

DIGITAL ELECTRONIC SYSTEMS, INC•
1633 Wisteria Court . EnglewOOd. Florida 33533
813-474-9518

WE STOCK CRYSTALS FOR :
CLEGG DRAKE ICOM
KENWOOD MIDLAND REGENCY

STANDARD WILSON YAESU (201) 469 1219
Custom crystal orders accepted CIRCLE 1630N REAOERS:RVICE CARO

Now available : preetsten-eut, landmoblle crystals

$379.95

ELECTRONIC
EOUIPMENT

INFO·TECH
M-44AMTOR
CONVERTER

INFO-TECH
•

, ' 1., . ...~.\..... .. .
.. " t" .

• A"C- I •

• Full 1/4 wave on
40 meters or use
on any band

• Fully adjustable
seamless
aluminum

• Heavy duty base

• 4 KW Power

• 80 meter ado-on
k it available

APC-l

,
:GROJNO
POST

Use two o r more AEX-l Vert icals tor
phased verticals or ground mounted
bobta il curtains ,

Com plete a nten na
pha sing con tr o l

for vertica ls,
dipole s or loops.

• z-ctece combi­
nation - outside
sw itching box
and indoor
control system.

• Eli minates all
guess work in
phasing,

AEX-1 $79.50
APC-1 $99.50

APC-1 + 3AEX-1 $299.50

, . . . .

Shipping carton only ' sa"l • 4'hW x 2 ''''''

Weight 8 Ibs

This combination p rovides comple te
360· ro tation.

POSTPAID CONTINENTAL USA

33' Self-suppor tin g
E xperimenter's

Vertical Anten na

[
'1- - '~ m -,.~ ,.
I, t. .1 .~

AEX-l

Cll
C A mp Supply CO.

2071 MIDWAY DRIVE
P.O. BOX 421

TWINSBURG , OH IO 44087
216-425·2010
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Call Early
For Your

Christmas
Needs

TOLL FREE
800-336-4799

980, CAT SySle m Hf XCVR
102: 16(}- IOM Hf XCVR

726, 2m (o plion.J.l 6m. 430, 440)
208: 2m Ha ndhe ld

290. 2m All Mode MobIle
757 n r XCVR/ Oen c ev RC VR

And More

CALL FOR QUOTES
Price s subleCl to chan",,,

witho ut nOli"e o r obligation.

Handhe l<b: 2m. 220 a nd 440
KDK FM2030 2m as-wa ll

WELt Wall Mele rs
TOKYO HT-POWER

Amp. & Tuners

Jut~te Store
o..V1S & J..ckson Road. P O 1lo'l 293
Lacombe. 1.011'-'" 10445
(504) 882-S355

560: The New Con a u
5250: Dlqual Argo.y II

2591 ' 2m Synlh Handheld
A nd More

13646 le lI"..,n DaYll H";Ihw,",
W OQdbndge. V>rqllu.. 22191
(100) 494-8150

.\ " _. ..
~ ._ .~_'-:' J . U
. _ ~_ ..... ~r
:: • ' .•··d ~ ( _ _
" -30 0 c :

751 ' New HY TT..ncelV'"
2111'. AlI ·mode 2m XCVR
Hand he ld . : 2AT. J AT. 4AT

W,'h Accessori"s
R 10: SWL Receiver

745: HF XCVRICen COy RCVR
And More

Holiday Specialso,~

14-14"....iOC_

That's all It takes to get a copy of the USA·CA
Record Book delivered to your door. Order
one or two today and start collecting counties
for one of amateur radio's most prized
awards, USA·CA.

CO Magazine
78 North Broadway

Hlcksvllll, New York 11801

•";"l"':'"

Please reply with resume and salary
history to:
USCOMMUNICATlONSCORPORATlON

A SU8SIDIARYOF

(:tl JOHNSON
1.- SECTION V

P,O. aoc 2S8 . Twin Fall s, 1083303--0268
AN fQUAl OPPOR TUNI TY f MP lOYf R Mff

ELECTRONIC ENGINEER IRF)
want ing Southern IDAHO sports and
rec reation , sta te-ot- tne-art mobile
com mun ication challenges and
professional growth s hould
co nsider US COMMU NICATIONS
CORPORATION .
Junior and Seni or grade
professiona l RF electrica l engineers
with as o r MS degrees for
as signments in new product
deve lopment programs for excit ing
new mobile c o mmun icati o ns
hardware/software.
RF TECHNICIANS - Two year AA or
equ ivalent educat ion with proven
record in RF Engineering Laboratory
work are encouraged to apply.

RADIOS ANTENNAS METERS HEADSETS SOFTWARE
Kenwood. A%den, Samec, KDK b y Av..,m, Wnen. BMW by Palwa, We Ir by Telex . Vaes" . Kenwood Progra ms for l0091no.

le om , Ya" ... . Te nle<:. Santee Yocom , Cushcrafl

c.~
propaq,," Oll . lind more ,

RECEIVERS
KLM , BUlle,nlll . Hy-Caln

PWRSUPPLY Ham Data, AtA (10' VIC 20MlIuquad , Husr le, and 64). !tan'ronrcs: Hamle ", .
by Pal\QOnrc . Kenwood.

Moeele y. And Mo,e Asu on Ha ll\5Clft, ..nd AmlOnoft
BeuClIIl. [com, Yaesu

KEYERS • fir CaQlot,j n ... lU>le .

SCANNERS ROTORS INTERFACESby A1ba nce ..nd Te l"" by AEA & MF}
by Bearcal Benc he r ....d dles <- by MI') . J:.anUOlUCtl

hnen.~!lnvene~
Nye- V' lnl\Q Paddles - M1CfolOO , and AEA

MARINE & PHONES AMPSDummy~ J:e y",,,, COMMERCIAL Cordlea..ml RequW
Po.e, SupplIes. Fille r.; by Freedom Phones. GTE by Vocom. AmIOntfon . MF}
And 01"".Ac ce.ones by lcom and Y...,su n-r. .and Cobr.. Amp Supply, 0... ..... M,,_

.... ")0 4)0 4- -II -)0
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Connect your
computer
to the air!
The " AIRWAVES" that is, thru the Microlog AIR-l , a
single board terminal unit AND operati ng program in
ROM that needs no external power supply or dan­
gling extras to pu t your computer on CW & ATTY.
And what a program ! The famous Microlog CW de­
coding algorithms, superior computer enhanced
RTTY detection, all the features that have made
Microlog terminals the standard by which others are
compared. Convenient plug-in jacks make connec­
t ion to your radi o a snap. On screen cross tuning
indicator and audio pitch reference tone make it
easy to use. The simple , one board design makes it
inexpensive. And Microlog know-how makes it best!

There's nothing left out with the AIR-' . " HARD·
WAR E" front end has: A FSK, PD , ± CWIFSK keying

loop swi tch, hand key input and dual tone markl
space An y DEMOO pl us si ng le tone CW detector.
"SOFTWARE" in onboard ROM has: split screen,
large type ahead transmit bu ffer, automatic keyword
controlled receive data storage, WRU, SELCAL
prin ter contro l and user prog rammable memories
that can dump/store on disc and tape. Full speed
AnY, 60 to 132 wpm, CW to 150 wpm, 1101300 ASCII
and optional 4 mode AMTOR operation covers all the
bases. If you've been waiting for the right system at
the right price, or you've been disappointed with
previous operating programs, you r t ime is now. At
$199, the complete AIR-' is your answer for VIC·20
and "64" (with 4 mode AMTOA, $279). Join the silent
revolution in RTTY/CW and get ON-THE-AIR! See it
at your local dealer or give us a call at Microlog Cor­
poration, 18713 Mooney Drive, Gaithersburg,
Maryland 20879. TEL (301) 258 8400. TELEX 908153.

Note: Vle-20 is a l r'<Semarto: of Commodore Electronics, lid.

MICROLOG
INNOVATORS IN DIGITAL COMMUNICAnON
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a monthly feature by

BILL WELSH, W6DDB

" HOW TO" FOR THE NEWCOMER TO AMATEUR RADIO

History of the Novice License-Conclusion

T he first two parts of this article, which
appeared in the October and November
columns, should be read 10 fully appreci­
ate this concluding part.

Applications and Examinations
The application form (610), examina­

tion procedure, and the Novice license
exam have all changed during the past 32
years. Most of the changes have been im­
provements.

FCC Form 610Application for Amateur Radio
Station and /or Operator License . This form
has undergone many changes. The Au­
gust 1980 version is easier to use than
previous issues of this form. The informa­
tion thaI is usually required of an appli­
cant appears on the front side of this
form. The volunteer examiner's written
examination request and eligibility certifi­
cation, plus other data, appears on the re­
verse side of the form. The three printed
pages attached to each form 61 0 provide
detailed instructions regarding proper
use of this form. 11 you need a form 610
and are having trouble getting it, you are
welcome to request one from me, making
sure that you enclose the usual self-ad­
dressed, stamped envelope wi th your reo
quest. I only have enough of these forms
to answer individual requests.

Written Examination Answer Form. This
form has been revised several limes
since it was first put into service. It is now
easy to use. It still has the odd require­
ment that the examination number must
be written on the back side, even though
it is stamped on the front side of the same
form. However, this form was si llier in the
past. Among other things, it used to in­
clude a requirement for the volunteer ex­
aminer to state whether or not the aop!l­
cant had successfully passed the code
receiving and sending tests associated
with the class of license being sought.
This was not the true situation, because
the applicant had to pass the code tests
before the form 610 was forwarded to the
FCC with the request that the written ex­
amination be sent to the volunteer exarru­
ner. In other words, the applicant had to
have passed the required code tests sev­
eral weeks before the written exarnina­
tion was received. The written examina­
tion answer form should not have includ­
ed a code test statement; it was eliminat­
ed shortly after I pointed out this undesir­
able situation.

This form provides spaces to mark in
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Steven M. Davis. KA8PCr, of Lansing,
Michigan, got his Novice license in
March of 1982 when he was 8 years old.
He expects to have a General license
about the time this picture is printed. He
has worked 35 states and 12 countries
using a Kenwood TS·520 transceiver. His
antenna system consists of a Hy·Gain
TH6DXX Iriband Yagi-Uda, 80 meter di­
pole, 40 meter dipole, anda 10-BOmeter
trap dipole. Steven shares the use of this
station with his dad, Jerry, KC8VK. In ad·
dition to amateur radio, Steven enjoys

video games.

selected answers of like-numbered ques­
tions printed in examinations. One must
take care to mark the answer form in the
spaces that correspond to the numbers
printed on the examination form. In other
words, if the written examination ques­
tions are numbered 21 through 40, mark
your answers beside those numbers on
the answer form. There is always just one
correct answer to each question: do not
select more than one answer. Use a soft
lead pencil to mark your answers on the
form furnished with the FCC written ex­
amination. It is a good practice to leave
your original answer se lect ions un­
touched, unless you are positive you
made a mistake. I have often noted that
students erased correct answers and reo
placed them with incorrect ones. If in
doubt, leave your or iginal selection alone.

Written Examination.This has always been
a 20-question examination with 5 ques­
tions printed on each page. It has usually
consisted of a single Betze (11 • X 17 W)
sheet folded in half to provide fou r pages.
The applicant is required to sign all four
pages, despite the fact that she/he is usu­
ally signing the same piece of paper at
four points. Each question used to be ac­
companied by five multiple choice an­
swers, but that arrangement was changed
more than a year ago. Each question is
now accompanied by four multiple­
choice answers, only one of whic h is

completely correct. Novice written ex­
aminations are now easie r to understand
than they we re prior to June 1981. They
do not contain trick questions, and each
question now stands on its own. Answers
such as "all of the above" and "none of
the above" have been deleted. The "all of
the above" answer used to requi re know­
ing three or four facts about one subject
10 answer such a question.

The turnaround time for receiving writ­
ten examinations and licenses from the
FCC is presently about four weeks. These
waiting periods have ranged from 10
days to 32 weeks during my years of con­
ducting Novice examinations. Amateur
radio applications and examinations are
exped ited if they are mai led to the Fed­
eral Communications Commission, P.O.
Box 1020, Gettysburg, PA 17325,

Upgrade Credit . Prior to October 1978, if
one passed the code test required for a
higher class license, but flunked the as­
sociated written examination, she/he
was required to pass the code test again
the next time she/he attempted to up­
grade to a higher class license. A credit
slip is now issued in such cases, and it a!
lows the applicant to take the written test
at a later date without having to pass the
code test again. This change allows the
applicant to concentrate on preparing to
pass the written examination, without
having to be concerned about passing
the code test again.

Technician license . I advise my students
to upgrade from Novice tothe Technician
license as soon as they are able to pass
the Techn ician/General written examina­
tion. The Technician code test require­
ment is 5 w.p.m., wh ich is arso tbe Novice
requirement. The Novice licensee just
has to pass the Technician/General writ·
ten examination to upgrade to Techni­
cian. My students are strongly urged to
continue operating on the Novice bands
to increase their code proficiency to the
point whe re they can pass the 13 w.p.m.
GeneralfAdvanced code test. Tectuu­
clans who operate on voice bands, such
as 2 meter t.m.. are unlikely to upg rade to
General (or higher) licenses. The Techni­
cian who continues operating code on
the Novice bands should be able to oevel­
op enough proficiency to soon pass the
13 w.p.m. code lest, and that is all she/he
has to pass to upgrade to General.

Prior t022 November 1968, it was legal
for an amateur to hold valid Novice and
Technician licenses at the same time ,
The callsign suffix was the same on both
licenses, but the prefix was different. As
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an example, a Novice callsign of
WN6FNM and a Tec hnician callsign of
WA6FNM could be issued to an amateur.
Technic ian examinations have been con­
ducted by FCC examiners (on ly) since Ju­
Iy of 1976.

FCC Examination Elements . These ele-
ments are:

Element l A, 5 w.p.m. code test
Element 1B, 13 w.p.m. code test
Element l C, 20 w.p.m. cooe test
Element 2. Novice written exam
Element 3, Technician/General written

exam
Element 4A, Advanced written exam
Element 48. Extra written exam

Summary
I hope this art ic le has given you an im­

proved understanding of what the Novice
license was. is, and could be. If you agree
that Novlcerrechnlctan high-frequency
code segments should be expanded. I
hope you w ill support the suggested
changes w ith letters to the FCC and to the
ARRl (preferably, through your ARRl Di­
vision Director). The changes I have
again recommended in this article wou ld
inc rease the Novice h.1. spectrum from
its present 300 kHz to 450 kHz , which
wou ld be a more representative alloca­
tion of these frequencies. Two new Nov­
ice bands would be established. one on
20 meters (14.10-1 4. 15 MHz) and the
other on 30 meters (10.10- 10.15 MHz).
The 40 and 80 meter Novice bands would
be expanded 25 kHz below their present
bottom edges to become 7075-71 50 kHz
and 3675-3750 kHz, respectively.

Amateur Radio Wall Calendar
l arge wall calenda rs are sc arc e. Con­

sequently, an amateur radio c lub has ob­
tained a supply of 13.5 · x 19.5 · calen­
dars which have room to write in events
of importance, such as contests and cl ub
meetings. Amateur radio is printed in
large letters on the top half of each sheet.
send a self-addressed mailing label and
$3.50 to W6lS. 2814 Empire Avenue.
Burbank, CA 91504 for each calendar
you want sent to friends, relatives. and/or
yourself. Payment may be in the form of
U.S.A. cash/postage, IRC's. money or­
der. or check made payable to W6lS. The
price includes U.S.A. mailing costs . Each
calendar is sealed in its own mailing
wrappe r. This e e great surprise gifl item!

Novice Band Power limn
Prior to 18 July 1983. any American

amateur operating in an American Nov­
ice band was limited to 250 watts input
power to the transmitter's f inal radio fre­
quency amplifier stage. The FCC has re­
defined transmitter power measure­
ments to output power. The Novice band
power limit is now 200 watts peak-enve­
lope-power (PEP).

When input power was the standard,
amateurs we re required to have the
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Jordon Hillrich, VESAGC, of Regina in
Saskatche wan, Canada, has been an am­
ateur since Feb ruary 1983. His sta tion in­
cludes a Yaesu FT-102 transceiver. Ken­
wood R-fOCO receiver, MFJ antenna tun­
er. and a vertica l antenna. He also uses a
Yaesu 208R 2-meter t.m. hand-held
transceiver. Jordan operates on the 10.
15, and 20 meter bands where he has

contacted se vere: foreign amateurs.

equipment needed (vol tmeters and am­
meters) to measure it. This requirement
has been elimi nated in regard to output
power.

This change should not be a matter of
concern to Novice band users. In gener­
al, one should continue operating as be­
lore. The major difference is that higher
input power levels may now be used on
the higher frequencies where output
power (final amplifier efficiency) is lower.

The power limitation that applies to
General (and higher)class licensees. oth­
er than on the Novice bands. is 1500
watts PEP.

Amateur Licenses in America
As ot 1June 1983, 418.559 amateur ra­

dio licenses were valid . More than 99 per­
cent of them (41 4,973) are issued to indi­
vidual operators. A breakdown by class
of license shows that more than 40 per­
cent of American amateurs are Nov ices
or Technicians. The figures are listed
herein for your information.

License Clau Number %
Novice 91 ,558 22
Technician 76.040 ,.
General 119.100 29
Advanced 95,353 23
Extra 32,922 •
The 3.586 other licenses are as follows:

Station Type Number %

Club 2,592 72
Military 203 6
Races 535 15
Secondary 256 7

Emission Designations
You can expect to see new emission

designations in FCC rules. plus amateur
radio publications. The following list
shows emission types of primary impor­
tance to amateurs. The changes involve
many more emission types that a re qen­
erally of less importance to amateurs,
and these a re not included in this list. The
old (p resent) and new (future) ceecna.
nons are listed. plus a common descrip­
t ion of each emission .

Old Description N••

A' unrrodcratec pure carr ier NON
A' Morse telegraphy A'A
A' te letype lelegraphy AlB
A2 tone modulated Morse telegraphy A2A
A2 tone modulated teletype A2B

telegraphy
A3 dsB a.m . telephony A3E
A3J s.s.o. telephony J3E
A4 a.m facsimile A3C
A'J s.s.o. facsim ile J3C
A5 dsB a.m. rerevisoo A3F
A5J s.s .b. television J3F
F. unmocctateo pure Carrier NON
F' Morse telegraphy FI A
F' tele type lelegraphy F1B
F2 tone modulated Morse telegraphy F2A
F2 lone modulated teletype F2B

lelegraphy
F3 telephony F3E
F' tacsenne F3C
F5 television F3F

Each current emission designation
that starts with the letter A is an arnph­
tude modulated (a.rn.) emission. Except
for the single sideband (s.s.b.) emissions.
the lette r A is the first letter in each of the
new designations. The let ter J starts the
new s.s.b. (a.m.) designations.

Each current and new emission desig­
nation that starts w ith the letter F is a fre­
quency modulated (f.m.) emission , The
leiter P has been used to indicate phase
modulation (p.m.), but it is now mo re corn­
monly used to indicate pulse modutanon.

Photographs Wanted
Photographs of Novices in their shacks

provide introductions to a few of the new­
er amateurs. Photograph size is unimpor­
tant , but good definition . contrast, and
subject matter are important. Operating
activit ies and achievements plus a self­
mtroductlon are needed with each pic­
ture. Send an s.a.s.e. if a picture must be
returned. A free one-year CO subsc rip­
tion or renewal is awarded to the one am­
ateur whose picture I select as thewinner
for the month. If you are a subsc riber. en­
c lose the mailing label (or copy) from your
latest issue of CO.

OX amateurs who frequent ly work the
American Novice bands are atso urged to
submit photographs. I have not received
pic tures from Novices in Connecticut.
Hawaii, l ouisiana, New Hampshire, Ore­
gon. Rhode Island , Sou th Carolina, Utah,
and Vermont.

73, Bill. W6DDB

December1 983 _ ca _ 93



Anfenna.
• monthly feafur. by

KARL T. THURBER, JR., WSFX

DESIGN, CONSTRUCTION, FACT, AND EVEN SOM E FICTION

Reader Report

In this month's column. author Thurber
uses some reader mail as a point of ae.
parture to present some interesting an­
tenna and tower ideas. He also highlights
a simple bur handy antenna design pro­
gram for the computer buff.

L ast month in CO, we concluded the
"Random Headings" series with a dis­
cussion featuring the Wayne B·T·L anten­
na coupler and an unusual TVI problem
reported by PY1APS. in addition to pre­
senting some computer software ideas
and other odds and ends. This month's
column will use some reader mail as a
jumping off place to present some anten­
na and tower construction ideas. We will
also make note of one letter that lakes us
to task lor some advice we orovioeo. and
we'll present a simple but useful public
domain Ouad antenna design program
lor the Vic·20. First, a follow-up on the
correspondence regarding the descrip­
tion of WB9KUV's mobile home antenna
in the May 1983 issue.

More on the Mobile Horns Problem
Our mention of WB9KUV's 80 meter

antenna in the May issue contmues to
draw a good deal of reader mail. Manyol
the letters are in the' 'they said it wouldn't
work but it does" vein. These piggyback
on the comment we made in the May cot­
umn that a key consideration be that one
lind an antenna that works in a dillicult
situation, regardless 01 what commonly
accepted theory and practice may dic­
tate.

We received an interesting letter from
Vernon C. Starr, KE6CQ,which describes
another mobile home antenna project.
The antenna he advocates has worked
very well lor him, and he offers to share it
with others who have a "mobile home
problem." Writes KE6CQ:

" Here rsa nearly invisible antenna that
I have used at my mobile home lor the
past two years with good results on 80,
40, and 20 meters. Basically, it is a top­
loaded, 12 foot ve rtical of 1/14 w ire fed at
the bottom with 52 ohm coax. It is tuned
to frequency with a separate capacitor
for each band between the top of the an­
tenna and the top loading structure,
wh ich in my case is the aluminum sheet­
ing covering the edges and undersides of
the eaves of the mobile home.

317 Poplar Drive, Millbrook, AL 36054

94 • CO • December1983

Upper junction box on the Kf6CQ mobile
home antenna system described in the
tex/. see figs. 2 and 4 for detailed intot-

mation. (KEBCO photo)

Lower junction box on the Kf6CQ anten­
na. Fig. 3 shows details. (KE6CO photo)

" The appropriate values 01 capaci·
tance required 10 tune to resonance (min­
imum s.w.r.) are: 80 meters, 250 pF; 40
meters, 100 pF; 20 meters, 10 pF. These
capacitors, with their swi tching relays,
are contained in a weatherproof box tuck­
ed under the eaves. I use 30 buried radi­
als varying in length from 6 to 12 feet in
addition to a 4 foot ground rod .

"When tuned to the middle of the 80
meter band, s.w.r. readings between
3500 and 4000 kHz were less than 2:1 .
Sw.r. readings for 40 meters did not ex­
ceed 1.7:1, and for 20 meters they were
less than 1.2:1. In the case of mobile
homes wi th metal siding, it might be teast­
ble to have the bottom end of the antenna
at some distance from the home and co­
erate it as a sort of sieper working against

ground. Fo r those homes without metal­
work on the upper pa rts, one could add
thin alum inum sheeting painted over to
match the decor. One-sixty meter opera­
lion should be possible also, although I
did not have the facil it ies to try it. I would
be interested in hearing of variations of
this scheme to fit other mobile homes
with metal siding. " (Vernon C. Starr,
KE6CO, 5540 W. 5th St. 1116, Oxnard, CA
93030-00.).

Shown in fig. 1 is the simplified sche­
matic of the KE6CO antenna system,
while fig . 2 is a pictorial view of the anten­
na installation at the rear of the mobile
home. Fig. 3 shows details of the junction
box, and fig. 4 is the electrical schematic
of the antenna system.

The WB3GXV Tower
An unusual Quad design article which

appeared more than a year ago in CO
prompted Ed Long , WB3GXV, to develop
an equally novel tower to support the 7
band, 2 through 20 meter boornress Quad
which he built. Writes Ed in a letter for­
warded to me by CO Editor AI Dorhotter.
K2EEK;

" Your rea ders may be interested in my
design of a roll-over tower hinge arrange­
ment which I built; I am pleased with its
performance. Please note the Quad. lop
side, was built from the design by Richard
James, Jr., W4DQU. which appeared in
Apri l 1982 Co. ('A Seven Band Boom/ess
Quad, 'p. 17-00.)

"Rather than go into great detail 01 de­
sign and construction, see the photos
and captions, which tenthe whole story.

"Since my tower extends 40 feet
above the hinge point, I installed a sec-

12' ver\l<;al

50UCOiIK ~_ --- --- - ,
. ~, ' .

lo ..g .... -----

Radial~ (30 reqdl

FIg. 1- Simplified schematic of KE6CO
antenna system.
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AMATEUR COMPUTER
ACCESSORIES
Microamtor PatchN
model tv1AP-64 .. . . ... . . • $129.95
This is the tow est p ric ed AMATO R
HAROW~ISCRW~ unit ava ilable
in the world Iodov- utilizes MfTORl'EXT
sottware.

A£A CP1 189.95
CP1/VlC 20 Special Price
CP1/VIC 64 Special Deal

AMiOR a cw 549.00
RS232-1 cotco. CP1
C urrent Loop 89.00

Software ..•.•• 1O"J. oft Amateur
Discount Prices

KonlTonlcs Interface ....•. 119.00
Intelfoce 2 . . ........ ..•. 209.00

KontronlC$ Sortwore .. 10'. oft list
Special n 99 79.95
Interface plus Hamteld 199.95
MFJ 1224 .......••......... 19.95
HAl CT2200 .•.•..•.... .... 799.00
KB2 100 159.00
HAl reerecoe 699.00
KG 12 17 fv1o'litor 169.00
IRL FSK 500 ..........•.•.. 269.00

FSI< 1o:xl/ 102().AAFSK .....575.00
NEW-Hot A£A MiCfopotCh
Comm 64 or VIC 20 1U .95

VHF/UHF
MI~GE B23 ......•..•..... 79.00
B3016 199.00
B1016 249.00
D1010\1 . ..•.••........ .. 289.00
N€rw A10 15 .. . . . . . . . . • . . . . CAlL

ICDK 2030 •• • • . • • • • • • . • . • . •259.00
ST144uP 269 .00

New scntec ST142 CAlL
STn ..... . . . • . . . . . . . . . . . . . 209.00
Acce ssories in stock

TR7950. TM201A CALL
1W4000A HOT PIlICE

OSCAR
A726R 699.00
SU726 95 .00
430 Mocluie 225.00
A290/A290 Combo 699.00
TR2500 CALL
A208RA/FT708R 259.00
renrec HT ••••..... • • • ••• •269.00
HT 1200 209.00

H'
Signal One M l'speG • . • . . 5995.00
Accessories c-ouooe.

Rockwell-Colllns
K'NM380 Factory Order

ACCESSORIES
rs930S CALL
TS43QS DISCOUNT
TS530S GREAT BARGAIN
TS3JOS BUY!
TenTec Corsair 1020.00
AIgosy 529.00
Dra ke TR5 499.00
YAESU FT980 . . . . . . . . . . . . 1299.00
An 499.00
A 757G X 749 .00
Flt 02 879,00

side of

•

•

,
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tower showing back
hinge plate pad.

No connection 10 aluminum shee ting here

Groond rod

W83GXV

To the Whipping Shed
Our thoughts on tandem use 01 low­

pass filters for an extra measure 01 har­
monic suppression in the February col ­
umn drew fire from at least one reader .

Insu la tors

Antenna

Insulator

Junetoon box

Fig. 2- Pic toria l view of KE6CO antenna.

design. Aside from the fac t that it covers
seven bands and is tcorraess. it uses no
traps. is fed with a single open-wire feed­
line, and requ ires no adjustment at the
antenna. Built around the three-piece
hub manufactured by MFJ Enterprises. it
makes use of either fiberg lass, bamboo.
or PVC pipe spreaders. Adrruttedry. there
are compromises involved in the design
of such an antenna, but in the words of
the author, " ... it is beautiful and it per­
forms beaut ifully."

Junction bo x

Antenn~

50 -239 coax
connector

Wooden stake

Feedthroogh

i n sula to r~:\.;;;;;0

, ., .
12' radials (30 reqdl ' •

Sma ll
weatherproof

,,,'"

•
REAR VIEW OF M06I LE HOME

Fig, 3- Details of KE6CO junc tion box.

"Ground rod V

and winch as a backup lor safety rea­
sons. controlled by another person dur­
ing up and down operations. The bending
motion 01 the tower is controlled bY' the
cable arrangement shown.... If in you r
opinion the photos would help other ama­
teurs develop a roll-over towe r, tee! free
to use this material as you see fit."

We thank Ed lor his contribution to the
Antennas column, and we think that the
photos are largely self-explanatory.
Readers who wish to construct such a
tower may contact Ed l ong, WB3GXV.
9801 Watts I3 ranch Drive. Rockville, MD
20850. for additional information. Per­
haps if Ed receives enough correspon­
dence about his tower. he will be pe r­
suaded to write a full-blown construction
artic le for CO at a futu re date!

Incidentally. the W4DOU Ouad that Ed
buill is of a very interesting and unusual
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Grou nd rod

The concrete counter-balance weights
for the tower. Note tower base plate is el­
evated above the concrete foundation to
accommodate nut jacks (not in view),
which, when adjusted. take pressure off

the hinge.

WB3GXV tower, front side view of hinge
plate pad with A·frame structural arm.

CO received a letter from John P. Weber,
Jr.. K4JW, which was published in the
June " Our Readers Say" column on p.B.
In case you may have missed his letter,
we'll repr int it here:

" The series of articles on Antenna Ac­
cessories for the Hamshack (October '82
through Apri l '83 CO, by Karl T. Thurber,
Jr.. WBFX). was excellent, with an excep­
tion to a comment made in Part V, Febru­
ary 1983. He advocates a 'belt and sus­
penders' approach to the use of lowpass
Iilters lor TVI elimination by using a filter
between the exciter and the linear .

" The rowpass filter is designed to work
into a termination of 50 ohms resistive.
Many linear amplifier input circuits are
anything but 50 ohms resist ive at the oc-

erating frequency. Thus, the insertion
loss may be considerably greater than in­
tended and may cause dilliculty in getting
enough drive to the linear; and also, the
litter cut-off frequency may be shifted be ­
low its intended value. Unless a swamp­
ing res istor is used, I would suggest not
using a filter between the exciter and lin­
ear amplifier.

" For the same reasons outlined above,
it is obvious that the V.S.W.r. of the anton­
na should be close to 1:1or a Transmatch
should be used to present 50 ohms resis­
tive term ination for the titter. because at
the high power level, excessive voltage
may appear across the filter's compo­
nents, causing damage il the termination
va ries from the des ign value."

High support pipe of WB3GXV towe r.
Pipe extends into the structural frame of

the house.

A-frame brace with tower locking bar.

K4JW's points are well-taken . and my
suggestion to use a second lowpass hlter
between the exc iter and linear amplifier
probably does represent an overly cau­
tious approach. The risks he mentions
are there. to be sure. An impedance im­
balance may exist between the exciter
and the amplifier (which may vary from
band to band), fi lter insertion loss may m­
deed be more than anticipated, and the
expected filter cut-off frequency may be
upset. Due to the addit ional harmonic
supp ression that th e two fil ters can pro­
vide, howeve r, I wou ld prefer to use two,
provided that none of the undue conse­
quences K4JW mentioned actually oc­
cu r. If starting from sc ratch and custom
designing the station's r.t. plumbing, I
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HAM MasterTapes­
Beta 0( VHS Tapes

MFJ Mod.ls
toO, NOB. N1C," .....

DIGITAL
FREQUENCV
COUNTER
Triony. _
M_TR-1000
0--600 MHz
OiQ''''u Model
0 -510 so HZ -10Hz

SMART PATCH
C ES·S,m ple . A \ll opal C~ 510 ,5A W,1l Pa tch FM
Tra " " " ,."r To YOur Telepr.one Great FOI
Tele pl'lOn<! c..lIs F,om Mot" " To Sa"" S,mple
TOUsot 531995

DRAKE TR·S, TR·lA. R·lA, L·7, L·T S, e.rth
Satell ite Receiver ESR·24. THETA 9000E & 500.

EARTH SATELLITE STATION ES5-2250

SANTEC
ST·22OfUP
Sl-1441UP
ST·440IUP

NEW IMPROVED
MURCH Model
UT2000B
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,;: .~.• ..,---no .
" -...--

Robot 800C . l200C
CQk)f Mod Ktts

New TEN·TEC
2591 HT. Corsair In Stock

L""lt'"' nve Wi.........
Te1ep/'lo)M tOl" "POf1
in sloe k

Complete Bu ttern ut Antenna
Inventory In Stock!
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Vibroplex Keys In Stock!!
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FT.ONE. FT·980. FT·l02. FT·n. FT·707. FT-230A FT·751

FT·726A, FT·720AU, FT·290A, FAG·nOll, FT-203R
YAESU l.nd·Mobll. HfT
FT.208R ICOM Mldl, no
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'•.~.~«.
For the best buys in town ca ll:
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212·925-7000
Los Precios Mas Bajos en Nueva •

Vorl< . . . 'i
KITIV SAYS: W E ARE NOW OPEN 7 DAYSA WEE K.

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

Come to Barry 's for the best buys in tow n. For •••
Orders O nly Please Ca ll: 8ClO-221-2683 .J

O [(C9MJ
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computer Interface;'
stocked: MFJ.1224 Repeaters in Stock:
AEA CP.' , Kantronics Spectrum SCR·10D0, 4000, & rr
Big Ham ClockIHam Tags ICOM ICRP 3010 (440 MHz)

ICOM IC·RP 1210 (1 .2 GHz)

EI MAC
3·500Z
5728 , 6JS6C
12BY7A &
4·400A

BIRO ~
Wattmeters & ' ..;: . ..::!t,,~

Elements .~
In Stock -

HElL MICROPHONE EQUALIZER

KANTRONICS
Field Day 2, Mlnl·Reader,

Inlerface. Soltware &
Code Tapes

ROCKWELUCOLLINS
KWM·380

VoComiM irag8
Tokyo Hy·Power
Amplif iers &
5IS).. HT Gain
Anlenna s IN STOCK

N Y k Cit ' LAR GE ST STOCKING HAM DEALER
ew or y • COMPLETE REPAIR LAB ON PREMises

We Stock: AEA, ARRL. Alphl, Amoco, Antennl Specillists, Astatic.
Astron, B & K, B & W, Bash, Bencher, Bird. Butlemut. CDE, CES, Collins,

~
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AUTHO RIZED DISTS, MCKAY DYMEK FOA Publlc.tlons.
SHOATWAVE ANTEN NAS s RECEIVERS . WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS

._ IRTILEX·"Sprlng SI. St.IIDn"
Subw.ys; BMT·"Prlnc:e St. St.tion" COMMERCIAL RADIOS 'locked I; .e"lced on p,..ml.... •
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lic Domain. Inc. , 5025 S. Aangeline Rd.,
West Milton, OH 45383. In one of the $1 0
Vic·20 so ftware collec tions offered by the
firm, the Vic collection ' 3 mentioned in
last month 's column, there a re several
ham prog rams of interes t. One of these is
a short prog ram to visu ally provide con­
struction deta ils for a two-element Quad
antenna. In this program the user simply
inputs the desired frequenc y in MHz. and
the program automatically determines

Side view. hinge plate and A frame struc­
tural arm.

View of winch and cable arrangement,
a/so base plate bumpers.

probably would not provide for a second
lowpass filler between the exciter and
the linear amplifier. However, many
hams add a linear amplifier alter the ex­
citer has been in use for some time, and
the exciter customarily has a lowpass fil­
ter mounted at its r.t. output connector. I
would suggest leaving the filter the re ex­
perimentally, checking for any amplifier
load ing anomalies. If all appears to be
well . you may elect to leave it there, add·
ing a second filter at the ampnuers out·
put connector, as you like. But make sure
that the filter installed at the amouners
output "sees" close to a 52 ohm resistive
te rmination for proper performance, as
described by K4JW. Have any readers
systematically evaluated (he use of a
second lowpass filter? The results would

be of interest to us. and we would like to
share them with other CO readers.

We appreciate letters representing
technical c riticism of the Antennas col­
umn. We don't claim to be an undisputed
authority on any specific subject. and we
look forward to developing the column
along the lines of both a tutorial and a
forum.

Vic-20 Quad Oesign Program
In a previous column we made men­

tion of the increasing variety and scope of
amateur radio. antenna. and elect ronic
software coming into use as a fallout of
the persona l computing revolution. We
also mentioned several sources 01 soft­
wa re. including one of ou r row-cost tavor­
ites for CommodorefPET Programs. Pub-

Tower guying arrangement (also used to
stabilize the mast).

' l B lI . lI ~

+ship.
S2411 . 11 ~

+ ahl p
52111 11 5

+ahip

13111 .11~

S 254 . 11 ~

Xenia, Ohio 45385

HB33 S P

H B 34D

HIUONl3
H B40N L2

·'THf PfRfECT MATE fOR YOUR SOLID-STATE "'

FEATURES
• Oual·Onve FQr TQl al Bwadband • Mac hmed
AlumInum Boom-To-Mast And EI<~menl MQunls
• Lighl welghl Yel Rugged • Excellent Gain &
FI B Balun (Non Ferril e) Included • All Elemenls
Act Ive • Slal~less Sleel Ele<:trical Hardware
Included . Air Olelectric CQa..al T.ap Capac·
"0<5 • P.ecisiQn Machined Aluminum AIIQy
• Easy One Atlemoon Assembly • l Qwe, Wmd
LQad • U,P,S, ShIppable

TRIBANOVAGIS
3 E1.-1 3 ·2 ·· 9<>om- 27 Lb

3 KW M... . Pw, . - Compaer
H B4 3 SP 4 H · 19·i1 "Boom·3i1Lb

3KW B'll S'9nal P"r1",mance
4 EI ·16-S" Boom-3a Lb

3KW Shghlly La.g e ' Than
aase

S E1. ·24"" Boom-50 Lb
3KW - THE UL TIM...TE"

ALSOA VA/lA6U
3 EI aOM Mon.>b.Incl
2 H aOM Mon.>b.Ind

HB3~T

-s..,ss 0.,..<15" - T....u5' BIN" "9s . l'IO!<l<S

"'..., Dr"'" "'~Is A~.rlab/oo

Call Or Wnr" f ex CompMIa C4JralOll

15 Sexton Dr. ,

ITI~IEiIT·i ANTEN NA
I C] I , SYSTEM S

- , PECIALS ·I
DUX hlNlil;n
The New TH3 MK3S 3 EI. Tn·Ba nd S221.lI5I + ahlp
The New EXPlORER 14 S2I1.1151 +ahip

rf]] ~IPOJ\t
1C130 S&lIS.00t +eh~

·CASH.C HECK. 1.1 0 " VISA & M ASTERCA RD'

AUTOCODE
Sl16 Glider Avenue. Dept. A

Los Angeles. CA 90045
(2 13) 645-1892

You r call vign programmed at facto ry,
please be sure 10 state call sign when
orderin g.

Inquire about commerci al models.

PRICE $49.95 Ppd.
+S3.OO for Calif. addr ess.

Full feat ure repeater IDer wilh umer
S79.5O Ppd. ,,$04.77 for Calif. address.

- - - - 'WARRANTY - - -­
Returnable lor full refu nd within
ten day trial period . One year for
repair or replacement.

SMALL: 1 3/4~ X 2 1 /4~ X 5/ 16"
Perfect mNns of RTTY code 10

PROUD OF YOUR CALL?
WORRIEDABOUTTHEFT?
BUILDING A REPEATER?
Identi fy you r FM transceiver with
au tomati c co de o n each tr an s­
mrssrcn.

$119.95

$ 39 .95

$ 49.95

PETERSON
ELECTRONICS
4558 Auburn Blvd.
Sacramento. CA 95841
(9161 4l16-9071

C.O.O: .
SpfCIAL QUANTITY
PR ICING
O. ...... W...led

MT' 0<1, ,MO" ....... '.'" '' '" _.. , • • _
'" n• ... .. ' _ ,"", ' ''' "" ,..",- ,,"" , "" ' ..."" ' , ,," """ ,.".- ~ "' , , " '" ......_ Co-o.-_ ." ' ., , ..

DIPOLE / ANTENNACONNECTORr "

Complete System (as pictured )
Oown Converter Probe Style

(Assembled and tested!
Power Supply (12V to 16V OC'"

(Assembled and tested!

RELIABLE MICROWAVE TV ANTENNAS

2., 102.6 6Hz Frequency Range
34db System Gain [or Greaterl

BUDWIG MFC, Co. PO Bo. !m R._~. CA 9106~
c. R• • ~o ~.... So••• r••

1 YEAR WAARAIIIITT
PARTS 5 ""'. OR
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6 PRINT":']"
ra PRINT"CUSTOM DESIGNINQ ....OUR OWN HIOH OAIN ANTENNA. "
11 PRINT " •••••••••••••••••••••• "
12 INPUT "CENTER FREQ, I N MHZ.";F
2e PRINT" - - - - - - - - - - - - - ----·- - - -"
2~ PFlINT -a- :PiO:INT " CUBI CAL.. QUAD ANTENNA "
26 PRINT " -------- ~
ae PRINT
4e E•• 98:i.F
se 0. 1. 033.F'
6 0 D.le 0e/F'
l e e R·I 0 3 2/ F'
140 B-118/F
l ee X_(2.<R.R/64»
1ge OOSUB 101il0e
19 '5 5 · ....
200 X·(S...S+(B. I/4»
218 ooSUI l eeee
2 1:1 P- ....
221il X_ ( { R.R/64 ) +7,/ (F .F.4})
231il OOSUB11ilelillil
23' T.'"
241il ~·«R.R/64) +12:i/ ( F.F.4 »

242 ocscareeee
24:i U. ...
26e W-468/F
:l21il PR I NT ~ THE DESION CENTER FREQ IS ~ ; F,"MHZ .
~2:l PiO:lNT "THIS 2 EL..EMENT QUAD SHOUlD EXHIB I T A STANDING WAVE RATIO ~

sae PRI NT" OF 2 '1 OR L..E6S OVER THE FREQ.RANOE FROf'l ~; E;" TO~

scs PRINTO ; ~ I"ll-t Z WHE,.; USED WITH A se TO 7:l 0Hl"I FEED L..iNE ~

:lJ9 PRINT~ --------------------~-"

:l4e PRINT " .HIT RETURN TO CONTt"I.!E " , INPUT AS ·PRINT~:)~

:l41 PRINT ~---------------------- " ;

'571il PRINT ~TNE BOOM LENGTN CAN "'A~ ~ETWEEN ~ ;7:l/F ; ~FEET ANO ~

:l7'5 PRINT 12:l/F , " FEET WITH LITTLE EFFECT . A LENGTH OF ~ ;B

see PRINT wFEET 18 oPTI"""" . ~

:i91il PRINT "-- ------------------ -- ~

620 PRINT-TOTAL LENGTN OF THE WIRE IN THE DRIVEN ELEMENT ISM; D
6~ PRINT "FEET ,WHICH COMES TO ", D/4;~FEET ON EACH SIDE. "
1S:;.0 !"RI NT631 PRINT " M

640 PRIHT "..HT RETURN TO CONT1NliE ~ , INf>UT AS 'PRINT " :']"641 pRI,.;T " M

6:1e pR I NT
661' PRINT MTQTAL LENGTH OF WIRE IN THE REFLECTlQ+j ELEMENT IS ~ ; Ii:

66'5 pR ! NT"FEET, WHI CH IS" ,R/4 ; " FEET ON EACH SIIlP669 PRINTM M

671il PRINT ~ :a-lIT FlETURN TO CONTINUE" ; : INPUT AS :pRINT ":1"
671 PIl:INT " ------ - - --- --- - "
6S1e PFl INT-THE MIN IMUM LENOTH OF BAMBOO, FIBERGLASS, OR OTHER"
69:1 pRI NT "W ILL,. BE" ; S ; "FT, MEA$URED FROM TI-IE CENTER OF THE BOOM, "
697 PR I NT" IF A SPI DER ( BOOMLESS) QUAIl MOUNT I S USED, "
vee pRI NT"EACH SPREADER WI LL HAilE TO BE AT LEAST " ; p; " FEET. "
729 PR INT~-----------~-------~--"

730 pRINT" . I-IIT ~ETURN TO CONT I NUE"; : I NPUT FlS 'PRINT" :']"
73 1 pFl I NT " ~·~~-----------~------ "

74e pRI NT"THE TURNI NG RAD IUS FORTREE CLEFlRANCE, ETC , WILL liAR .... BETWEEN";T ;
7<4:i pR INT "FEET AND"; U; "FEET , DEPENDI NG ONTHE LENOTI-I OF THE BOOM. "
7' :i PRI NT7'56 pRINT" - __~__~__ R "

76 C1l pRIN T"~ IT RETURN TO CONTI NUE"; : I NPUT A. ,pli:INT ":']"
76 1 pRINT" - - - - - R_. • __ R "

77e PRINT
7~0 pRI NT"THI S QUAD ANTENNA WI L L,. WORK WELL EVEN AT L..OW HEI OHTS"
7~'5 PRI NT" ABOIIE TI-IE GROUND !jUT IT lojORKS BEST WI-IEN UP I N THE AIR "
see pR INT"A I-IALF WFlVELENOTH " ; W;" FEET, OR MORE."
809 pR I NT ".-~----~-------------- "

810 PRINT "H IT RETURN TO CONTI NUE " ; INPUT AS:pRINT":1"
811 PR I NT "----- ------~- ~-------- "

840 PR I NT ~ THE FIl:QNT-TO-!jACl< RATIO (ABILIT.... TO REDUCE UNWANTED"
e4' PFlINT "SIONALS FROM THE OPPOSITE DI RECTION ) SHOULD EXCEED te-
eee pRINT "DI FROM ABOUT " ;.97.F ;" TOM;I.03.F , "MHZ. "
aes prUNT "APpROACHINC! 2~ 011 AT M, F, MMHZ . "
SS0 PRINT
8ee PRINT ".,••••• 0000 OX •••••• "
881 pRJNT"a-- - - ------·--- ------- - -
gee PRINT -PRINT " . TO REPEAT HIT AN'" I(Ev, ~ ..
9100ETES :IFES_ " "THEN9 10
92e ooT06
9999 END
10000 REM _SQUARE ROOT SUJjROUT I NE. 100 1e IF K>-Iil ooTO 10041il
1001 1' IF X)-Iil QOT010040
11il1il21ll pRINT"~ SUCH THIN(I AS THE SQUARE ROOT OF R NEORTIVE Nl.II'1BER I I "
le030 END
l 1il1il40 "'-"(,12
100'0 z -e
l ee60 W- (l(/Y - "' )/2
l ee?e I F W.1il THEN RETUR~

lelilse IF ~.Z THEN RETURN
IIll1il91il ... . "'+W :Z.w
l1ille0 OOTO 1006e

t Ed . Iooot.. , Th.. odd _lookl-nq q r..ph~C'S 5Y.llbols i n lin .. .. S"O . .. ..0 . .. 70 . 730 . 7,,0 .
S" . 881 . 900 . ..rod 1002 0 .. r .. w;ed to s ..t tex t c<>locs .. rod OIl y be o f you r chc>i.c... )

Fig. 5- Ouad antenna design program.
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Proud owner photographed as the lower
is raised.

the reflector and driven element reoctns.
Boom length and useful bandwidth are
also calculated. This short (3K)Public Do­
main program, which will easily fit in the
unexpended Vic-20, is shown in fig_5 (I
have modified it slightly for an improved
screen presentation).

The same collection contains at least
nine other simple programs of ham ln.
terest, most being accommodated by a
" bare" (unexpanded) Vic. Other ham pro­
grams are scattered about the other
Vic·20, PET, and Commodore 64 program
collections.

Wrap-Up
In this month's Antennas column we

have included a number of reader-qener­
ated topics. We followed up on our pre­
vious mention of mobile home antenna
problems with a novel idea from KE6CO,
depicted WB3GXV's interesting tower ,
and took ourselves to task for a lowpass
filter recommendation made in a pre­
vious column. We also presented a sim­
pie Ouad design program for the popular
Vic·20 computer,

Next month in CO we wi ll present sev
era! addit ional antenna topics of current
interest. See you then .

73, Karl, W8FX
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Washingfon.D.(.
THE INS AND OUTS OF THE WASHINGTON SCENE

II regular fea(ure b y

THEODORE J. COHEN , N4XX

Commission Adopts Final Report and Order on
Volunteer Examiner Program

S tOP the presses! In the matter of I
Dockel83-27 regarding volunteers for am­
ateur examinations, on 22 September
1983, as we went to press, the FCC adopt­
ed a Final Report and Order with provi­
sions along the lines proposed in the Not­
ice of Proposed Rule Making . Specifical ly,
amateur examinations are to be conduct­
ed in the field by three-person amateur
teams who will report to Volunteer Exami­
nation Coordinators (VEC's). However,
while it was originally thought that such
coordination would be conducted on ana­
trona! basis by the ARAL, the Commission
instead will use regional VEe 's. A region
will be defined as a cansqn area , and as
such a minimum of 13 VEe's will be re­
qu ired.The Commission will open negot ia­
t ions w ith organizations seeking to be­
come VEC's on 1 December 1983.

In a related matter, the FCC again reo
quests amateurs to submit questions
which could be used for the Advanced
and Extra class examinations. Such
questions should be submi tted in accor­
dance w ith Bu lletin 10-35 o f the Private
Rad io Bureau.

President Signs Final Protocol
for WARC 79

On o r about 6 September 1983, Presi­
dent Reagan signed the Rad io Requla­
nons and Fina l Protocol developed in Ge­
neva by delegates to the 1979 World Ad·
rnmlstratlve Radio Conference. With this
treaty document now signed by the Unit­
ed States, the FCC can proceed with tm­
plementatlon of the WARC Decisions that
affect U.S. trequencyauocanons tpocket
80-739). It is likely that this mailer w ill
have been addressed in part by the lime
this column is read.

ARR L Files for Expedited Act ion
on CATV Operat ions

As noted in The ARRL Letter, the
League has filed a Mot ion for Expedited
Action on RM -4040, its petit ion for Rule
Making in the mailer of removing cable
TV operations from channels E (144-150
MHz) and K (222-228). The petition was

Media-Tech-, 8603 Conover Place. Alex­
andria. VA 22308

102 • CO • December 1983

originally f iled in January 1982, and was I
based on the la rge number of amateurs
who reported interference from leaky
CATV distribution systems.

While the RM -4040 was being consid­
ered by the Commission, the League en­
tered into discussions with the National
Cable TV Association (NCTA) in an at­
tempt to resolve ongoing CATV problems
as well as to develop a joint policy state­
ment that wou ld clarify the nature of the
problem for CATV operators and the pub·
lic. According to the ARRL, however,
NCTA "is no longer incl ined to promu l·
gate such a policy statement as it per­
ceives no present benefit 10 itself f rom
doing so."

Having exhausted all op tions in its bid i
to work w ith the NCTA on resolving the
CATV problem, the League was apoar­
ently left with no alternative but to seek
early action on its Petition for Rule Mak­
ing .

The Leaque's actionbrouqtua fast res­
ponse from three CATV firms and the
NCTA. Landmark Cabtevlsion. for exam­
pie , called the ARRL's action " overkill,"
while Storer Communications claimed
that the League's arguments were based
on " outda ted information . The NCTA, on
the other hand, c la imed that it had mount­
ed " comprehensive efforts to cooperate
with the ARRL and its members to identify
and resolve cable/amateur interference
problems."

The league's reply to the CATV indus­
try was just as swift in coming. Leveling a
b last at Storer, for example, the League 's
council not only defended the timeliness
o f the ARRL's comments, but (according
to The ARRL Letter), " rebutted an af­
fidavit fi led with the Storer document by a
Storer staff engineer. " The engineer, it
seems, called for amateurs to cooperate
with CATV operators when interference
occurred by (according to the League)
calling on hams to turn their beams away
from the interference, drive vehic les w ith
equipment installed away from leakage
spots, and avoid frequencies where
leakage is the greatest. These svs­
gestions, of cou rse, are absurd , and are
unworthy of serious consideration.

Perhaps someone should educate the
CATV industry to the fact that access to
the frequencies they use is based on the

requirement that their systems rema in
"closecr-c-that is, that they not radiate
s igna ls into the air . In the case of CATV
channels E and K, these frequency bands
are, in part, allocated to the Amateur ser­
vice, and it is the Amateur service that
has " fi rst rights" to them for over-the-air
telecommunications (in the band 220­
225 MHz, of cou rse, amateurs may not
cause interference to government radio­
location operations).

The CATV industry has not shown itself
to be a "good neighbor ." Various
operators around the country have been
derelict in ensuring the signal integ rity of
their systems, while at least one operator
in the midwest operated on I requencies
that endangered "satety-ot-nte" com­
munications ma intained by the Fede ra l
Aviation Administration (FAA). Until such
time that the CATV industry demon­
strates that it intends to consider CATVI
problems as matte rs of the highest pnor­
ttv. and that it intends 10 work in good
faith, the operators in the Amateu r ser­
v ice, amateurs In genera l, and the
League in particu lar have no alternative
but to seek early, favorable action on
RM·4040.

League Responds to CHARS
Filing on No-Code Docket

As noted in this column last month , the
Capitol Hill Amateur Radio Soc iety filed
"Reply Comments" w ith the Commission
in support of creating a no-code license
(P.R. Docket 83-28). CHARS argued on a
number of points against the League's
posrtion . leading the ARRL to fi le a Motion
for Leave to Fi le Supplemental Rep ly
Comments.

In the Supplemental ReplyComments ,
Chris Imlay, league Counsel, rebuted the
CHARS comments filed by David Siddall,
Esquire, CHARS' President. Spec ifically,
theARRL stated that "the most important
basis for the interna tional l reaty requi re­
ment for amateur knowledge of Morse
Code transcends language barriers as a
result of the code terms universally un­
derstood by amateu rs worldwide."

The league also noted that wh ile
CHARS stated it was " no longer abso­
lutely necessary to know the Morse Code
in order to communicate upon the air-
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MY CHRISTMAS LIST

Ad-Tech West
P.O. Box 2300

1423 lawndale Dr.
Twin Fall s, Idaho 83301

""='" (208) 734·6222

ZUBER'S \
AMATEUR 0- ~
RADIO '\l "-
a division of Zuber's Sound Around

421 First Avenue S_E.
Cedar Rapids. Iowa 52401

Phone 319 /362- 4434

o KlM 2M· 14C _ 5 89 00
o I(lU2U·1 3l S 579 00
o TOKYOHl -9OU 5325 00o TQKYO Hl·2OU . __. . . __ .. $105.00
o VOCOU2C025 _._ _ 5 73 00
o VOCOU2C050 5105 00
o VOCO U2Cl00 5 169 00
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01 amateur licensees. Commercial inter­
ests are precluded from using the waiver
to obtain Shuttle communications.

The waiver, which was signed by Rob­
ert S. Foosaner, Chief. Private Radio Bur ­
eau, and which was secured through the
assistance 01 the ARRL, incl udes the 101­
lowing provisions:

(1) Permission for the retransmission
of Space Shuttle communications must
be obtained from NASA prior to any such
retransmission;

(2) Both audio and video commuruca­
ttons from the Space Shuttle may be re­
transmitted;

(3) The retransmitted communications
are for the exc lusive use of licensed rad io
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erally funded system that makes exem­
plary educational programs available for
adoption by schools, colleges. and other
institutions. For an in-depth look at eou­
cation in the U.S. today, and a discussion
on how amateurs can contribute to the
NDN. don't miss this month's exclusive
interview with Dr. Fred Decker , W7ANX.

Commission Waives Rules
to Permit Retransmission
of Space Shuttle Communications

The FCC has granted a waiver of Sec­
tion 97.113 of its Rules to permit retrans­
mission of Space Shuttle commur nca­
nons on amateur frequencies for the use

waves" (CHARS' comment). "a rudlmen­
tary. passing acquaintance with the
Morse Code (which is all that is now reo
quired for an amateur license granting all
VHF/UHF privileges) represents a neces­
sary acquired capability wh ich makes
amateurs uniquely able to communicate
in any situat ion" (ARRL's comments).

The League also rebutted CHARS' ar­
guments that those who demonstrate a
technical expertise in experimentation
should be granted full operat ing privi­
leges by stating " that (while) Morse Code
knowledge is not specifically applicable
to one aspect of Amateur Radio does not
render it unnecessary as a universal ele­
ment of amateur licensing, any more
than technical prof ic iency is unneces­
sary to a given amateur who chooses to
devote all 01his spare time to public ser­
vice traffic handling instead of encmeer­
ing research and testing."

The league also persisted in its arqu­
ment that the Commission's Notice in the
matter " presumed throughOut that a no­
code license would be implemented. and
the proposa l was made in a manner as to
create in the minds of a great many po­
tential commenters a misapprehension
that a no-code license was a virtual cer­
tainty." CHARS had voiced the opinion
that the FCC had enhanced the ruremak­
ing process and had clarified what action
it was considering by issuing a Notice
which contained the parameters of the
codeless license types it was considering.

Readers of the l eague 's Suppremen­
tal Reply Comments will find that they ad­
dressed most-but not all-of CHARS'
comments (a notable omission was the
absence of any rebuttal to CHARS' asser­
tion that the Society was "unable to find,
in a review al (OST) columns over the past
18 months, one single instance in which
Morse Code was reported to have been
used in an emergency communications
situation.' ').

In sum. it would appear tha t the
league 's position may best be stated as
follows: " The need to retai n a pool of
tra ined (CW) communicators is just as
important a uniform requ irement for
radio amateurs as is the need to en­
courage technical proficiency among all
licensees.' "

CO Interviews
Dr. Fred W. Decker, W7ANX,
U.S. Department of Education

Elsewhere in this issue readers will
find an exclusive interview with Dr. Fred
Decker. Deputy Assistant Secretary, 0 1·
tic e 01 Educational Research and tm­
orovement. Department of Education.
Dr. Decker is pr imarily concerned with
the administration of Department efforts
dealing with research. development.
demonstration. evaluation, and assess­
ment al educationa l programs. In particu­
lar, he seeks amateur partic ipat ion in the
National Diffusion Network (NON). a led·
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amateur operators ONLY, and they may
NOT be used by other persons;

(4) The waiver will continue in effect for
the duration of Space Shuttle flights
launched under the auspices of NASA.

Amateur Charged with Attempting
to Obtain Operator License
by Fraudulent Means

According to Raymond Kowalski,
Chief , Special Services Division, Private
Radio Bureau (PRB), Vincent J. Beard,
N2EOW, apparently willfully violated Sec­
tion 97.1 29 of the Commission's Rules
(obtaining or attempting to obtain a li­
cense by fraud) by bringing unauthorized
material into an amateur examination
room. The violation was observed by a
Commission examiner, who found Beard
using unauthorized materials to answer
the questions in the Morse code test.

Beard has been ordered by the Com­
mission to present evidence why his li­
cense for amateur radio station N2EDW
should not be revoked. Further, his Tech­
nician class amateur radio operator li­
cense was suspended for the remainder
of its term. The latter order will be held in
abeyance (until the case is decided) if
Beard requests a hearing or submits a
written statement concerning the sus­
pension matter within 30 days from the
date he was notified of the Commission's
Show Cause and Suspension Order.

R.F.1. Complaints Continue to
Reach ARRl R.F.1. Task Group

Based on information obtained from
the ARRL Radio-Frequency Interference
(A.F.I.) Task Group, complaints were re­
cently received on a variety of electronic
equipment used in the home. Of late, the
problems have involved horizontal osc!l­
lator radiat ion from a television receiver;
video cassette recorder (VCR) interfer­
ence; harmonic radiat ion from cordless
telephone systems operating near 1750
kHz {with harmonics in the lower portions
of the 80 and 40 meter amateu r bands);
and radiation in the 2 meter band from a
dig ital clock radio.

If you are encountering r.f. i. from any
source , it is of the utmost importance that
a report be filed with the ARRL R.F.I. Task
Group and the FCC. Unless the nature
and magnitude of r.t.i. problems can be
quantified, it wil not be possible to secure
the assistance required to resolve these
matters. Write toARRLR.F.I. TaskGroup,
c/o ARRl, 225 Main Street, Newington,
CT 06 t1 1; and Field Operations Bureau,
Federal Communications Commission ,
1919 M St., NW, Washington , DC 20554.

Ex-Ham, Inventor of Printed Circuit,
To Be Honored by IEEE

The Institute of Electrical and Electron­
ics Engineers (IEEE) Boa rd of Directors
has named Harry W. RUbinstein, ex­
9EEV, of Milwaukee, WI , as the recipient
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of the 1984 Cledo Brunelli Award. The
award, which recognizes Rub instein 's
ea rly contributions to radio technology,
carries the fol lowing ci tation: "For early
key contributions to the development of
printed components and conductors on a
common insulating substrate ." Simply,
Rubinstein invented the printed circuit!

" The printed circuit board was born
more of necessity than genius, " said the
78·year·old inventor in an interview with
Anne Curley, Business News Editor of
The Mi/waukeeJournal. It was late in WW
II, and the anticipated use of trench mor­
tar shells wi th proximity fuses during the
then-pfanneo invasion of Japan was
50 ,000 shells per day. But there was no
way to keep up with the production of
shells because of the numerous wires
that had to be individually soldered within
each fuse .

Called to Washington, DC, by the head
of the proximity fuse laboratory, Rubin­
stein, Chief of Globe-Union's Centralab
Division, was asked if he could solve the
production problem ... by the next morn­
ing ! Rubinstein did! He suggested that
the government use a silk-sc reen tech­
nique developed in his division which al­
lowed silver paste to be deposited at spe­
cific points on a ceramic surface. Using
this technique, Rubinstein suggested,
would permit the government to bond
strips of conducting metal onto certain
materials to form what we know today as
" printed circuits. "

Ru binstein hurriedly made a trip back
to his laborato ry in Milwaukee, and re­
turned to Washington two days later with
a prototype board. Needless to say, it
worked! And within a short period of time,
Globe-Union was turn ing out the circuits
by the thousands.

The planned invasion of Japan, of
course, never occurred. And with the
war's end, Globe-Union, according to
Cur ley, turned its attention to using print­
ed c ircuits in devices such as compact
hearing aids. Rubinstein, meanwhile, left
Globe-Union with two colleagues to form
He rtec. Inc. Herlec made a new type of
capacitor especially designed for use
with printed circuits. Years later, Hertec
was sold to Sprague Electric Co., and
when Rubinstein finally retired from that
corporation, it had 14,000 employees
and 31 plants worldwide.

Today, Harry Rubinstein, ex-9EEV, and
his wife of 53 years, Else, still enjoy an ac­
t ive life in Milwaukee.

Heartiest congratulations, OM , on this
well-deserved recognition of your actueve­
mente ! (Harry Rubinstein is Ted Cohen's
uncle, and was responsible for touoooc.
ing Ted to amateur radio in 1951-ed.)

AM SAT-OSCAR 10 "lookin' Good "
According to QEX, the ARRl Expert­

menters' Exchange newsletter, the final
orbit of AO-10 may not be the one plan­
ned by AM SAT, but "it is nonetheless a

useful one that should provide years of
long-distance, long-duration commun ica­
tions. " On the air since 6 August 1983,
AO·10 is being used consistent ly by sta­
tions with little more than conventiona l 2
meter transceivers and simple antennas.

The final orbit achieved by AO-10 dif­
fers from the intended orbit in two major
aspects: per igee height and inclinat ion
angle. Because of the higher-than-de­
si red perigee, deterioration of the solar
panels by radiation from the Van Allen
Belt wi ll be accelerated, although it wi ll
be many years before this becomes a
problem. As for the lower inclination an­
gie (26 degrees instead of 57 degrees),
the effect here wi ll be to limit stations in
North America to 10.5 hours of access
per day instead of 16 hours.

Regard less of the orbita l problems
(caused by a collision between AO-10
and the Arlane launcher roughly 53 sec­
onds after separation), everyone's hat is
off to AMSAT fo r a " job well done!".

Vic Clark, W4KFC, and Other
Amateurs Elected "Fellows"
in the Radio Club of America

Among those elected to the status of
" Fellow" in the prestigious Radio Club of
America (RCA) was Vic Clark, W4KFC,
President of the ARRl. Other amateurs
elected to the same posit ion by the Club's
Board of Directors include: Dana Atch·
ley, W1CF, Alan Biggs, K4AA, William
Kelly, K2ZTO, Harry Mayo, WB2EDS,
Hazard Reeves, K2Gl, Benji Hara,
K4JUN , Kenneth Hopper, K2VAM, Ulrich
Rohde, DJ2lR, Paul Dane,W6WOW, Bob
Hertzberg, K4JBI. Jack Janicke, K2JFJ,
and Frederick Macklin, K4UZI. The new
Fellows received their certificates at the
Annua l Awards Banquet which was held
in New York, NY, on 18 November 1983.

The staff of CQ and your Washington
Editor extend congratulations to those
honored by the Radio Club of America.

CCIR Concerned with Preparation
of Oocuments for Amateur I
Amateur-Satellite Services

The CCIR is the technica l arm of the
ITU that advises the parent body on is­
sues pertaining to matters of frequency
allocation . Within the CCIR, and, specific­
ally, within the U.S.. amateur/amateur­
satellite matters are handled by CCIR Ad
Hoc Study Group 8E.

Given the large number of frequencies
allocated to the Amateur and Amateur­
Satellite services {the ITU recognizes two
amateur services !), it is in our best inter­
ests to ensure that the CCIR takes our
concerns into its deliberations. Accord­
ingly, if you would like to participate in the
fo rmulation of the U.S. position on ama­
teu r mailers within the CCIR, contact Mr.
Frank l. Rose, Convenor, Ad Hoc 8E,
Federal Communications Commission,
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the breakup of the U.S. telecomrrwnlca­
nons industry, and the g rowing lear
among Thi rd World countries that the
boom in communications technology is
leaving them behind have made WCV 83
more timely than ever. "

The WCV was created by the United
Nations' General Assembly in 1981 , w ith
the Inte rnational Telecommunications
Un ion (ITU; an arm of the UN)designated
as the lead agency. Funding is on a vonm­
tary basis, w ith the United States being a
major contributor. According to the IEEE,
U.S. contributions have largely been the
work 01Dr. Carol Lee Hnewlck. formerly a
Federal te lecommun ications consultant
and now the executive director of the
U.S. Council for WCV 83.

Working w ith two colleagues, Dr. Hue­
w ick persuaded leaders in government
and industry to he'p the council further
the goals of WCV 83 as this wou ld "en­
hanc e the image of the U.S. commumca­
tions and information industry in the u nrt­
ed States and around the world ." Her
successes were many! Among the con­
tributors to WCV singled out fo r praise by
Dr. Hilewick were GTE (which is building
an h.1. radio link between Zimbabwe and
Mozambique), IBM (which is assist ing a
number of Caribbean island nations in
building a data-processing system lor
storm analysis), and Control Data (whic h
has proposed creating a compute r­
based, telecommunications instruction
system).

Your Washington Editor wishes every­
one a Joyous Holiday Season and a Hap­
py New Year.
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ind icators, to help universities and legis­
lators formulate academic and national
policy relating to the electronics in­
dustry. "

Meanwhile, Betty Vetter, a researcher
for the Sc ientif ic Manpower Commission.
Wash ington, DC, told the IEEE that she
has seen no evidence " that the econom­
ic interests or security 01 the United
States has been harmed by an alleged
shortage 01 electron ics engineers." Vet­
ter did say, however, that "the lac k 01
qualified engineering professors had be­
come real and acute." She also accused
some eng ineers of " forecasting gloom
and doom" to discourage students from
bec oming engineers (the reby ensuring
their own continued employment).

One key indicator as to whether there
is a real shortage 01 eng ineers in this
count ry is that of salaries. Acc ording to a
recent IEEE su rvey, " members reported
salaries that had not kept pace w ith tnua­
tion ove r the past lO-or 12-years,"
Put another way, says David Lewis, a
physicist for the Office of Naval Researc h
and c ha irman 01 the IEEE's Career Activ­
ities Counci l: " if there is such a shortfall,
why are salaries so low?"

World Communications Year
a Success

World Com munications Yea r 83 is in­
tended to promote the development of in­
ternational te lecommunications. And the
campaign has turned out to be more im­
portant that it was ever envis ioned by its
creater. Werner Wolter. According to
The Institute, " The wo rldwide recession,
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Radio Marti Makes It
Through The Senate

Accord ing to The Washmgton Post, the
Senate has approved by voice vote a bill
to transm it U.S. broadcasts to Cuba for
14 hours a day. The issue of the broad­
cast se rvice known as Rad io Marti has
been extremely controversial, and the bill
approved by the Senate is a compromise
version 01 the administ ration 's original
submission to the Congress.

Under the terms 01the Senate-passed
measure, Rad io Mart i wou ld be set up
within the Voice 01 Ame rica and thus
would be mandated by law to delive r "ob­
jective" news. Currently, the VOA broad­
casts to Latin America lor 5 % hours per
day; broadcasting hours would be boost­
ed to 19 % with the addit ion of Rad io Mar­
t i's service. Programs broadca st by Ra­
dio Mart i would be transmitted from a sta­
tion in Ma rathon, FL.

The House version of the Radio Mart i
bill would place this radio service under
the Board fo r International Development.
The Board operates Radio Free Europe
and Radio Uberty, both 01which are con­
sidered p ropaganda outlets.

Rad io Marti is named lo r a Cuban pa­
tr iot. Its creation has caused in uproar
within tile U.S. because its broadcasts
would be transmitted in the standard a .m.
broadcast band. Cuba has indicated that
it will jam Ll .S.commercial broadca st sta­
tons if Rad io Marti comes on the air.

Prediction of Engineer Shortage
Draws Criticism

As noted in The Institute, a monthly
publ ication of th e IEEE, " A recent study
conducted by the American Electronics
Association (AEA) predicting 'a sho rtage
of some 11 3,500 electrica l and comput­
er-sc ience eng ineers over the next five
years' has drawn cr itic ism from engi­
neers and labor expe rts." At the root of
the c riticism are concerns relative to the
procedures used by the AEA in p rocess­
ing industry growth data . But others c rit i­
cized the report for playing into the elec­
tron ic industry's hands in the matter of
salaries and immigration laws.

More specifically, Eli Fromm, cha ir­
man of the IEEE's Manpower Task Force,
is quoted as saying that "tne electronics
industry (wants) to increase the number
of available engineers and thus to force
salaries down." Fromm also accusedtne
industry of wanting " to water down immi­
grat ion laws" and to permit loreign engi­
neers to enter industria l and academic
posit ions which might otherwise be fi lled
by U.S.graduates. The AEA, however, de­
nies that sala ries w are of interest in the
study. According topat Hi ll Hubbard, vice
president 01 the Ar:.A and cruet author of
the 1983 study which is under fire: " the
studies were intended to serve as trend
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DOROTHY H. JOHNSON, WB9RCY

T he storyof the month for December as
told by Bill is:

William " 8i11" M. Smith , W7GHT
All Counties #185 5-25-78

" 1was born October 17, 1922. raised,
educated, and expect to die, all in Idaho.
My interest in radio first was sparked
while I was a pre-schooler. A family in our
neighborhood bought one of those old
battery radios made mostly of oak wood.
You could hear through earphones only,
Occasionally my parents would let me
visit that family, and I would stand in the
background, anxiously awaiting the time
when the owner would let me listen for a
few moments.

" My radio interest became intense
when I was in the sixth grade. A kid
brought a crystal set to school lor 'show­
and-tell.' Afterwards. I made crystal sets.
and one- and two-tube 'btocoercines.'
Three years later , in 1937, I was licensed
W7GHT, I still carry scars from soldering·
iron burns. I must add that it is a good
thing that the only power source avail­
ab le, evenafter I went on the air, was a 90
volt 'battery eliminator,' for otherwise I
wouldn't be here.

" During WW II, I f irst was an operator
on the tuqn-speed c.w. nets, and later a
Signal Corps ollicer assigned to OSS,
Upon release from the service , I finished
my education, and in 195 11 was admitted
to practice law .

" Making a living was of prime impor­
tance, and thus my hobby saw very little
of me the first decade following 1951 , Af­
ter that , I gradually called a little time my
own, and slowly I returned to my hobby.

" My first award was 58 WAS. White
working for this, I bumped into Ralph,
W50EP. who invited me to check into the
3943 kc county hunters net later I learned
there was a 20 meter net and sti ll later. a
c.w. net. Both the s.s.b. and tte c .w. gang
he lped me to finish 58 WftS. By this time. I
discovered and acknowledged a horrible
truth . I was 'hooked' I was addicted to
county hunting.

" In 1971 I became a judge, and more
importantly I also became the administra­
tor of the courts in five Idaho counties.
This meant that I must travel, and I thus
was afforded considerable time to moni­
tor the nets. Without this golden oppor­
tunity to work mobile, I could not have
confirmed all counties in only 7 years.

" My last 'mixed mode' was Madison,
NC. WA7PHD gave it to me May 16, 1978.

333 South Lincoln Ave., Mundelein, IL
60060
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Bill Smith, W7GHT, All Counties #185
(photo via N7APC).

W7GHT holding up Valley County, Idaho,
sign post,

Jim made this 'slight' detour on his way
back to his home in the state of Washing­
ton from the state of louisiana. Since that
time, t have worked all counties from a
mobile (lincoln, TN, july 26, 1980 from
N9TN) and all s.s.b . (Garden, NE, Aug. 9,
1980 from WA9WIF, now KB0YU). I am
now working for an all c .w. endorsement.
I do not intend to work for endorsements
beyond my present quest, nor to go the
second time around until after I retire.

" The County Hunter Gang constitutes
a un ified group, each member helping all
others. This is un ique. Where else does
one find individua ls willing, and yes, anx­
ious, to do th ings lor others. Where else
does one expend large amounts of ener­
gy and lime (and car and motel expense)
merely to help another, and for pay
amounting to a mere 'thanks.' In that reo
gard I have tried, and I stmtry, to helpoth·
ere in the hopes that I may in some small
way repay the host of County Hunters
who helped me, In fact, I am deeply in­
debted to the entire group, and I feel my
obligation is a continuing one.

" It is impossible to single out and thank
anyone in particular. I will not do so, ex-

cept in the sale instance 01 a non-ham
County Hunter, my wife. Ory always has
been someone special. She experiences
the same joys, agonies, anxieties, and
pains that I do.She knows county hunting
in and out, and she, more than anyone
else, helped me earn USACA 1185.
Thanks to all, and especially, thanks to
her."

Special Honor Roll
All Counties

*429 Jim Preston, WA6UFY, 8-18·83 .
*430 Mike Baird, W0RSR, 8·25·83,
*431 Jim Armes, WD0CFZ, 8-26·83.
*432 James Hood, W0PUD, 8-31·83,

Awards Issued
Jim Preston, WA6UFY, kept a sharp

eye on the mobiles and then qua lified for
All Counties 1429, endorsed All 20 me­
ters, All Mobile.

Mike Baird , W0RSR, took time to com­
plete his paperwork and came up with All
Counties 1430, also endorsed All 20 me­
tere. All Mobile.

Jim Armes, WD0CFZ, c laimed All
Counties 1431 , Mixed. Jim's endorse­
ment will be changed to All 20 meter Mo­
bile as soon as KB7QO returns to the
mainland from Hawaii to sign all the
cards he must have waiting.

James Hood, W0PUD, added the last
two seals to his certificate and then corn ­
pleted All Counties 1432, Mixed.

Don Skatte. W7ULA, claimed USA-CA
3000 *459 to add to his collection .

Bob Dyson, K0AYO, Trustee, collected
USA-GA 3000 *460 for WD0DPD, the
MARAC club station.

Charlie Jacobsson, SM0CHA, added a
new endorsement to his USA-GA 2000
1544-AII Mobile. Charlie also increased
his total by adding USA-GA2500 1518, All
SSB.

George W. Lee, K5HT, added USA-GA
2(H)() 1575, All 20 meter S.S.B. to his line
collec tion.

Fred Van Aarst. WD4AAF, claimed two

USA·CA Honor Roll

"" "'" WA6UFY '"W1ULA '" WA6UFY '" W4!l E '"waeoso '00 .""" era ....'" -sa
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SMr;:;HA '" WA6VJP '" JA11BX ''''WA6UFY '" W0RSR '" WA6UFY 1865
WI!lRSR "" WOr;:;FZ ,.. ""G" ,ess
WDtCFZ '" W04RAF '" WtlRSR tee
W0PUD '" W4RTE ,eee,... WO«:FZ res
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WORKED ALL " QST" AWARD

The Worked alf " OST" Award.

--- ...._-_ ... O'IT _ e-c.o_... ...' --'"

7SC 'N

-'"etG DISCOUNT

""$" 2!i
... $1 )5
$ Ie 9!lo I>"
52HO'I>"

'" "'".."
""$ 1 1 2 ~

521 15
S23«n27 )5

'" oo• •. 1"5,00
$ 1 9_1 ~

W'R E " CAB LE
RG.213 m il. s pec, . . ,21$1U
RG·21~ mil SPe¢ $1.3!>1t1
RG-8U foa m, 95 % bra'd . . . .. 23 SCIIl
RG.8X loam, 95 % t>ra;d I'-lin ;81 ' . . . ... , .. 11,SCIll
RG·U"'U mil. spec, . . . . . . • . • 1 0 ,~1!1

RG· 1 7~ mien. , mil. s pec ..•... 8, ~1f1

/lG-lIU t<,..m ,95 % bra,d . . . . . 1icJtI
RG.llAUm;l ,spec . . . 2.... /lt
AG.59Ufoam. 95%t>ra,d . II , ~iIt

RG.59IJ m, l, spec .. II .~iIt

RG·59U lo;ITv lyP'8. . 6,~rll

JO(l onm ta-dOe' I; ne poly ' M Ecrll
~50 o!>m I' d"'" lin. poly ins kill
' 50 o!>m I..,,,,,, I,ne b<J" e. 100 II ... $1I 00
8 con<Iucto< '010' cable (2 ' 1816'22) 15c1f,
8conduCIO< ' o to<caDle he.oy dUly. . J.4crll
• condUCII>" fQ 'O< caDle, 100 ft . . 55 SO
I. G. SI,."""" Coppef*elll . 70 ft '011 , . I" 95
1. G• . St,."""" eoppe.-..eld. 1.tO II ' 011 59 00
12G. SOh<lCopperweI.dSOftmult ,ples , .kilt
1. G., So ll<l Copper_ ld 5011 m ull ,ple$ 6srIf
18G. SOIIdCopperwel.d!>Oflm ull,ples 0Ci1t
1. Ga , SI••nCled Coppe< lMJ/f
eGa Solid Alum ,num SO ft m uit,p-IeS Ikrlf
A"IYE NNA ACCESSOf;IES
Amp»enol Pt.·m . .. _
Cet-amoc ,n... la to<s doo;_slfI' ,n _.
AL PHA DELTA PROD
eo.x sea-l.fOll.
W2AUbalun '.1 0<' :1.
W2AU ENO-sulato<
W2AU "ap. 10. 15. 20 0' .00ml ' ,
W2AU....,.. 30mt' t 'ap•.
W2AU hap. 751>" 80m" ,
VAN GOROE"I Hi.Q 1.1 !>.OI" n
VAN GORDEN Center insul ato<
AI<l ERITRON RCS8 remol. coa. s ...tcn .
6 6 W 375 0< 3711coa. s ..'tc n
6 6 W 59JI!;95 coax s."I~" _
6&W~KW baiunl . I 0< 12'1 ,
6AW 5t1 W !>.O1l>" ~, I 0< i: l .. _•.
OAIWA coa. ... ,Ie n CS 2011.001
TOWERS
HV·GAIN CRANtI UP AND UNIVERSAL ALU'-IINUM
TOWEFlS AT BIG DISCOUNT
10 U _ ..,. duly t" J>Od lowe , •. __ $(395
l ~ll n• • ..,.dulyt"pOd IO" '" _ ~~
FREE FREIGHT O N HY-GAIN TOWERS CALL OI'l WI'II TE
FOR PACKAGE QUOT E O N HY-GAI N TOWER, ANTENNA
AND ROTOR, FRE IGHT FREE
ANTENNAS AND ROT:lRS
HY·GAIN "I... E. plo ' er T, iba nd . 5261 ,95
HY ·GAIN AR·22XUCO.511 . . . . , . .. $!>8 !y,>'5102 75
HY.GAIN HA'-I IYfTa;lt.. isler . . , $ 1~ 951J2U SO
HY·G AI N TH2'-1t13SIT H3JAS , , $132 !m51~ SO
HY ·G AIN TH5 '-1t12S1TH 7DXS .. , , , , , $306 oorS31~ 00

HUSTLER 3T B AI~ BTVJ5 BTV .. . . $193.1 11$77.991$98.SO
HUSTLER 6BTVnew8band .ef1 ic al , . $ 1 23,2~

HUSTLER G61UBIG71U . . , " $75.00/$105 00
VAN GOR DEN All Ban d Dipo le jTune , '''<I'dl . . . . . , 52' ,95
BUTTERNUT HF6V , . . $108. n
BUTTERNUT TBR·I60"'D . . . . . . , , 5al SO
BUTTERNUT R'-ItI·l1 JSTR-l 1. ,. $3 7.9OI$25.SO
BUTTERNUT 2MCVJ2MCV·5 . . . 527 001$33.85
MINI·P RODUCTS HO·l M,ni Quad , $1 27.~

B6 W 370·15.1. 11 Band foldedd;OO le , $1 30,~

BAW AT·80 10, 15, .O,80mlrtrapdioo le " U5.50
8&W AV·25AI IBa nd Vertic al . . . . . . , $89~
LARS EN LM·I50- MM 5.'8 2m" m ag mnt . , . $36.95
AL L OTHER HY·G AIN, HUS TLER, LARS EN AND 6&W
ANTENNAS IN STOC K AT BIG DISCOUNT CALL OR
WRITE FOR QUOTE
STATION ACCESSOR ES
8enc ne r Padd les . blackJcn, ome .... . " $35,001$02 15
ORAI(E TV.3300 1kwlc.. pusl ilt" " ' $31 ,05
VI BROPLEX P IlOO, ALL AT 81G DISCOUNT
S HURE ~~~D dua l lmp, mic , . . ' , , , ,"'9,95
DAI WA '-I,,'e' l $201$001550 , , 559,75IS6IU5rS16 00
OAI WA '-Iele, s 6208I1lXV720B . $l OS,OlIIS12',95I1i 148,95
OAIWA Tune rs .18151 8 . • .. . • • • •. $11;5,11915212 95
D...IWAKeyer. 0 1(2001210 _ . , S66,98IS19,20
DAIWA ALL MODE 2 METEll lINEA RS
lOw l6Owll 5Ow $69 .5Gt5125 00rS260.00
DAI WAAud,o F,lt ef1l AF 406K1606t1 •.. . 581.501$91,95
OA.WA N..... Tu"",s 'l;WCl680. 5180.00'5':18 ,00
NYE VI KI NG MBIV-02r...BV Tu""" . .. $3JO 01-015,00
NYE VIKING3l<.. IO.. ~..l1f,iter . . . .... 523,SO
TELEX HEADPHONES CI21 D11320 . . $27.5DI$3ll 2!i
TELEXHEAOSETSPmcom2COJOO ... . $7'J 8irS72 oo
I<l FJ P RODUCTS . _••••••••• _ ALL AT BIG DISCOU NT
VQCOtol !>18 2mt, COlIap',bIfI ant. $1~ 50
lMoI C.lIbooks . • • . • . . • . . . • . . . OXS , ~ 5MIS $Ie 2!i
ASTRON Po.....$uWIIe$ . . . , ALLAT AB IG DlSCOUNT

......T Sf:JI'tIC(-$AMf DAY Sl I IlGo
SHIPPI~ CHARGES AODITI()fIl A.l. PA RES AOO6'lo
SALES T..... . ~EPA¥ BY (;fRT CHE CK OR t.IO.....-.o
TAtl E A 2'Irt 0lSC0UNT OFF THE ABOVE ~I(;(S

~ICES SUBJECT TO CHANGE
P LEASE SEND S TAMP FOR F LY ER.

__ W. Export Anywher.. •

LA CUE COMMUNICATIONS
ELECTRONICS

132 V~1Ige $I Jonnstow<>. PA 159CQ
(l t~ l S»-!>500

HQUAS U.ffl:t3,.6oo .SAT e:t3'• • oo

----
--~

-
----

able in five categories: c .w.. phone,
AnY, m ixed and ORP. with four endorse­
ments : VE0. V02, VE8, and VY l .

To qualify, one must work all the eight
stations from VOl , VEl Ihrough VE7,
Once you have all eigh t " OST" OSL
cards, you can send them to CRRL. Box
7009, Station E, London. Ontario. N5Y
4J9, or directly to the award manage r.
John Gowron, VE4AOS (aocress ok in
1982 or later Gal/book).

The licensees who control the use 0 1
"OST" calls and maintain log books for
OSl purposes are: William Kremer ,
VE7CSO (VE70ST); Bill Gillesp ie.
VEGABC (VE60 ST); Will iam Munday,
VE5WM (VE50 ST); Peter Guenther,
VE6ABC (VE60ST); Dick Reiber , VE31BV
(VE30 ST); Don Welling. VE1WF
(VE10ST); and Cla rence Mitchell ,
V01AW (V0 10 ST). The four endorse­
ment c alls w ill be ac tive from time to
time.

The Japan OX Radio Club Awards. The Ja­
pan OX Radio Club issues the WJOXRC
and HJOXRC (Worked and Heard Japan
OX Radio Club) awards to licensed arna­
leurs and s.w.t's all over the world .

Requirements: (1) All contact s must be
made after 29 July 1952. (2) Stations out­
side Japan must work (or hear) 5 of their
members . Stations in Japan must work
(or hear) 10 of their members. (3) OSls
need not be sent , However , a certi fied list
of c laimed contacts signed by any recog­
nized radio club or two amateurs must be
sent. (4) The fee is 6 IRCs, $3.00 U,S., o r
500 Yen. (5) If OSLs are sent to the
JOXRC, you must include sufficient post­
age for their return. (G) Address for the
application is JOXRC Award Manager.
Ken-tent Suzuki. JA3 BG, 1601-2 Onkubo.
Onkuto-cho. Akashi-c ity, 674 , Japan.

Members list for the award is: JA1 : M .
AB. AG. AS. BF. BK. BN . cc.CJ. CO. CA.
OM, EA, EF. EM. JM. KF, ll, NP, TO. TJ,
VP, U . AAW, BAU . OLB, ELY, JRK. KAB,
KSO, LYK , NCA, NLX, NRH, NSA. PAO,
PXO, VOJ. XAF: JE1JKL; JF1 : 1ST, PJK:
JH1 : EGG, HWN. JGX. MCX, OCO. VRO;
JI1VLV; JJl IHS; JR1AIB; JA2: AW, BL. ON,
JW, LC. SM, UU. we, APA, CXF, HGA.
KLT:JA3:M,BG, CV, OJ.r' GM,IW,UI ,
ART. BGF , BXF, CWV, GZI'l , IXl. KWJ ,
RAN; JH3TKM ; JR3BHW; JA4CX ; JR40ZR;
JA5: AB , AI. HD; JA6: AD, AO, HK, OL. TA.

Middle Tennessee OX ARC Award.

Awards
Middle Tennessee OX AR C Certificate.

Make contact with any 7 (5 for OX)
MTOXC members and receive a certtti­
cate lo r you r achievement. Send calls
worked witn $1 .00 or 4 lACs to Bill Ful­
cher , N4WF, 217 Bluegrass Drive, Hen­
dersonville, TN 37075. Members are on
at 0 130 UTC Wed. '1 3805. Wed. 112
7180. Wed, 13 14180. Wed . ' 4 21280,
Wed. 115 28280 of each month.

All QST Award Sponsored by CRRL. As
most of you already know. the " OST" suf­
fix has been assigned toCARL in all Cana­
dian c all areas. VE-DST calls are used by
Ottlciat Bulletin Stations across the coun­
try. These stations are active during
League contests and public service
events. and they provide regular bulletin
services to loca l nels and on a nationwide
basis 10 Canadian amateurs.

This Worked All " OST" Award is avail-

new seals for his cer ti ficate-USA-CA
1500 *645 and USA·CA 2000 *576.

Edward Sanders, WA6VJP, qualif ied
fo r USA-GA 1500 *642, All C.W,

Wilhelm Huell , Ol6UR, obtained USA­
CA 1000 1790 ,

Regis Kramer , W4IlE, added USA-GA
1792 , All CW ., All ORP to his award,

USA-GA 500 certi fica tes were issued
10 the following :

Ronald " Bing" Vernon Crosby ,
VK2NHV, USA-GA 500 *1 862, A ll 10 me­
ters. first USA-GA award issued 10 an
Australian Novic e, (Maximum power al­
lowed 10 Australian Novices is 30 walls
PEP.)

Will iam R. Aglea. Jr., WA4NOG, USA·
CA 11863 , Mixed .

Snln-lctu Nob Yoshida , JA1I BX, USA·
CA 500 * 1864, Mixed.

Jim Presion, WA6UFY. USA-GA 500,
11865 All 20 meter Mobile.

larry J. Hale, KA0GZS, USA-GA 500,
11 866, All CWol a rry worked these first
500 counties as a Novice.

Mike Baird. W0RSR, USA-GA 500
11867. All 20 meier Mobile.

John Embry, W4RTE, USA-GA 500
118G8, Mixed .

Jim Armes, WD0CFZ, USA-GA 500
11 869 , All 20 meier Mobile.

Yu ri ReM , UA9YE, USA-GA 500
11 870 , Mixed .
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Notes
In whatever way you celebrate the non­

days, may you have you r family close by,
joy in your heart, good health, prosperity,
and for all of us, peace in our world. Until
Janua ry 1984 !

per continent w ill be accepted. It is not
necessary 10 work the same country on
all f ive bands .

6. The official application form fo r
each continent includes the current OXCC
countries for each of them. For this pro­
gram Antaruca will not count, and Turkey
and Albania should be in Europe instead
of Asia (printing error).

7. The application forms can be ob­
tained from the Mexico OX Club o r
KB7SB or EA4DO (see checkpoint list).

S Bands New Continent (5BNG). Appli·
cants must send 40 DXCC countries of
America in each band. a tota l of 200 at
least ; CO zone 6, ITU zone 10 (Mexico
and Aevillagigedo Is. must be worked on
all five bands).

S Bands Europe (5BEU). Applicants
must send 40 DXCC countries of Europe
per band (200).

5 Bands Africa (5BAF). Applicants
must send 30 OXCC countries of Africa
per band (150).

5 Bands Asia (SBAS). Applicants must
send 25 DXCC countries of As ia per band
(125).

S Bands Oceania (SBOC). Applicants
must send 25 DXCC countries per band
(125).

Each plaque is a beautiful acrylic and
fine wood plaque, printed in four colors.
w ith call sign. date issued. and number of
award. The lee is $10.00 U.S., which in­
cludes reg istered airmail return of the
award. However. th is fee may change in
the future because of changes in the
postage rates.The station that can obta in
all 5 plaques will be issued a special 5
Band, 5 Continents award at no cost.

The plaques can be worked for by
stages. sending OSL cards for any band
completed on the different continents.
and the applicants will receive a certifi­
cate for band and continent worked, w ith
an s.a.s.e. 5.5· x 8.5· minimum. Once
the applicant has completed 5 bands of a
continent, the plaque will then be sent.
The standings of each applicant wi ll be
published in a monthly bulletin.

Continental Check Points: America­
Mexico OXClub, P.O. Box 21 -167. Oovoa­
can 04000, Mexico . Europe-EA4DO. Is­
idoro Auiz Ramos, EI Paular 12, Puerta de
Sierra 3. Majaoanonca, Madrid. Spain.
U.S.A. and Canada-KB 7SB. Scott
Douglas, P.O. Box lARS. Glendale, CA
91206-7609. U.S.A. Africa- EA9IE. Juan
Jose Rosa les. P.O. Box 410. Cueta.
Spain. Cards may also be checked by the
local OXCC League (DARC. ARRL, URE,
BRE, JARL. REF. etc.j. Be sure to include
postage for the return of your cards.

YAESU FT·_II

YAESU FT-oNE

"AESU " __ CAT Sr-I_

AU01 Thol.. " Goodie." And ".n,
More AI Supow :sa.I...,•.com. See
u. O. C. ll l-&oo-241· 2021.

Plaques issued by the Mexico OX Club for
their S Band Award.

SM0CHA, Charlie, in Stockholm working
counties with the aid of his second op.

"AESU fll(>'1100

ICOM !C-U5

-- ~. .- .... .
- ~'~ "': :i. .. .~

:5 .1 : - w ... - ..... ~ ~

, )~;,-~ : :
") < J J '" -" ~

"AESU FT·102
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ICOMlc.2A1

ICOM IC·25A

Britt'5 2-Walj Radio 5. ... . So~I"
2508 AUente Stre.t, Smyrne, Georgie 30080

ICOMIC·1:tO Belmont Hill . Shopping Center (404) 432·8006

ICOM 1C·1m

ICOM IC-l$IA
f'

ZO, BVU. eTN; JR6EA; JA7: AB. CEK; JAB:
AA, AO, JL, JO. KB, LN. MS. ADO. COT,
DNZ; JAg: AA, AB,AC.AG. BE. BJ, CG,LJ,
AIG. APS. BAB. ESZ; JAB: AA. BA. CA, SX,
OSH, NRP.

Five Bands,S Continents Awards-Mexico
OX Club . The Mexico OX Club offers to all
amateur radio stations and s.w.t.:s in the
world the 5 Bands 5 Continents program
under the following rules:

1. The awards w ill be ava ilable in mix­
ed . eve. or phone. Only contacts made
after January 1, 1980 w ill count.

2. Confirmations (QSL cards) must be
submitted to the Mexico OX Club for
countries claimed. or to the continental
check point for verification on OSL's with
the official application form, filled in prop­
erly and clearly.

3. All contacts must be "land stations. "
Contacts with ships, anchored or otner­
wise. and aircraft cannot be counted.

4. All contacts must have been made
from the same DXCC country on 28. 21 ,
14,7, and 3.5 MHz on ly.

5. Any combination of DXCC countries

Shigeo tcenemre. JA1VDJ. Editor of the
Mobile Ham magazine in Japan.

r

73, Dorothy,WB9RCY
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AMTOR RTTY

- ..
HAL I, proud to .nnounce the ARQIOOO code converter, Thl, _ll"I"mln,1 not only IUpport. the AMTOR ",m,leur codes. but
m_tl All 01 the comml"rd,l IlPqulrements 01 CCIR RKOmmf"ndatlon 476-2. The ARQl000 can be used with presen.and
prn'loul gener,Uon HAL RTTY products. In fact . lOy &udol or ASCII full duplex termlnale. data rates hom 45 to 300
baud may be uHd with the ARQl000. Some of the out,llndlng luturn of the ARQlOOO Ire:

• Send/ receive error-free ARQ. FEe , and SEL-FEe modes
• Automatic listen mode lor ARQ . FEe. and SEl·FEC
• Meets commercial requireme nts of CCIR 476-2
• By-pees mode lor normal RITY without changing cables
• Programmable ARQ access code. SEL·CAL code a nd WRU
• Programmable codes stored in non-volatile EEPROM
• Keyboard control of normal send/ receive functions
• 30 Fron t panel indici!ltors and 11 control switches

• Inlerlocing for loop, RS232 . or TIl. I/O
• "Hendshekioq" control lor printer a nd keyboard or tepe
• Selt-ccntetned With 120I240V, 50/60 Hz power supply
• Cabinet matches style and size of HAL CT2200
• Table or rack mounting
• Built -in M1 700 modem o ption available
• Encryplion option available for comme rcial users
• 3'h")( 17" )( 10'12"

The ARQlOOO Is comm..rclal-quallty equlpmenllhal will give you Ih.. oul.landlng pl"rformance you expect hom a HAL
product. Writ.. for full delalls and speclhcallons ollhe ARQlOOO.

BY POPULAR REQUEST

-By popular request -the new CT2200. Our slogan Is "Whe n Our CUltom..r. Talk. W.. L1ste n" -and we
The CT2200 Include s these olten requested features :

• New AMTOR connections for use with ARQ1000
• Keyboard progrilmming of ailS "brag -tape" messages
• Proqrammable selective all code

• Expanded HERE IS slorage for a total of 88 characters
• Non-votanle storeqe of HERE IS. "braq-tape," and SEl-CAl code
• 3X")( 17" )( 10'12"

All of the proven CT2100 lealures ~Ilre retained. Some of these leatures are:
• Tuning scope outputs te MUST for AMTOR j • Built-in demodulator for high tones. low tones. " 103", or -202- modem tones .
36 or 72 character display lines · 2 pages of 72 character lines or 4 pages of 36 character lines . Split screen or full screen display
• Baudot o r ASCII . 45 to 1200 baud e Full or half duplex • Morse code send /receive a t 5 to 99 wpm • Send/receive loop
ecnnecnon e Automa tic transmit/receive control (KOS) • Audio . RS232C. or loop I/O • On-screen luning and statu s mdjcators
• Clearly labeled fronl panel switches. not obscure keyboard key combinations . Seperete convenient lap-size keyboard .
Inlemal 12O/240,50/60 Hzpowersupply . Anreceve shielded metal ceberet

In addition, an update kU I. a"allable so that all CT2100 owner. un update their CT21OO·. to Include CT2200 features .
The kU ~n Includes a new CT2200 front panel! Rather than making a pro_n product obsolete. HAL put eYen more
behind Ihe button• . PIck up a CT2200 at your hIVo"te HAL dealer and )oln the RTTV fun . Write for our full RTTV utalog_

HAL COMMUNICATIONS CORP.
Box 365
Urbana. IL 61801 (217) 367·7373
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(on'e.' (ale
a monthly feature by

FRANK ANZALONE, W1WY

NEWSIVIEWS OF ON·THE·AIR COMPETITION

.Just a reminder, deadline for submit­
ting you r WW Phone Contest logs is De­
cember t st, and January 15th for your
CW. ent ries. An extension to the above
dates will be given if requested . Your reo
quest must be submitted in writ ing staling
the reason. It should be sent to the reo
specttve Directors. N6AR for Phone Con­
test and K3EST for the CW. Contest.

This year your Phone logs to to: larry
Brockman. N6AR. 7164 Rock Ridge rer­
race, Canoga Park. CA 91307. The CW.
logs go to Bob Cox. K3EST. 6548 Spring
Va lley Dr ., Alexandria , VA 22312. And, of
course, they can always be sent to the
home office: CO Magazine. 76 North
Broadway, Hicksville, NY 11801 . Be sure
10 indicate Phone or C.W. on the enve­
lope jf logs are sent to the office.

If you still have any questions about the
Contest, complete rules were published
in the September issue, w ith a subse­
quent follow-up in the October and No­
vember Contest Calendars.

The Connecticut aso Party and Cana­
da Day Contest usually scheduled for
December have not been heard from,
just in case you a re looking for that an­
nouncement.

There was a special event held on
Thanksgiving Day by the Whitman ARC
from the Plimoth Plantation Museum of
Plymouth, Mass. Operation by Special
Events Station WA 1NPO was mostly
s.s.b. on 7, 14, and 21 MHz, with some
limited c .w. operation on 40 mete rs. You
may also have heard UK Club Station
G3PRC. In any event , if you contacted
WA 1NPO or G3PRC, send your aSL with
$1.00 or 3 IRCs to Whitman ARC, P.O.
Box 48, Whitman, MA 02382 for an at ­
tractive Mayflower II certificate.

This is being written on a warm fall day
in September, but it is for the December
issue, and I would be remiss if I didn't ex­
tend my best w ishes lor the holidays to
you and yours. Have a happy!

Not to lorget the usual reminder, espe­
cially w ith the expected delay in the mails
due to the holiday rush, deadline for ma­
terial fo r the March issue is December
15th and Janua ry 15th lor the April issue,
Use my home address. please.

73forthis time, Frank , W1WY

ARRL 160 Meter C.W. Contest
2200z Fri. to 160QZ Sun., Dec. 2-4

This is the 14th year lor this top band
activity. Exchanges will be between

14 Sherwood Road, Stamford, CT06905

Say You Saw It In CO

Calendar of Events

Nov. 26-27 CDWW DX C.W. Contest
Dec . 2-4 ARRl 160 Meter Contest
Dec, 3·4 TOPS 3.5 MHz CW Contest
Dec, 3·4 Telco. Pioneers aso Party

t Dec, 3·4 Spanish Phone Contest
t Dec, 10·11 Spanish CW Contest

Dec. 10·11 ARRl 10 Meter Contest
t Dec. 10·11 Hungarian CW Contest

Jan .1 - Dec.31 U.S.A. SWl Competition
Jan. 2·1 0 New Zealand SCout Jamboree
Jan. 14 " Hunting lions" Contes t
Jan. 14·15 White Rose SWllF Contest
Jan. 21-22 Michigan QRP Club Contest

t Jan. 21-22 Hungarian OX Contest
Jan. 27·29 CD WW DX 160 C.W. Contest
Jan. 29·30 Classic Radio Exchange
Feb. 11 ·12 (X,WA CW QSO Parly
Feb. 11 ·1 2 Yl ·OM Phone Contest
Feb. 11 ·12 Dutch PACC Contest
Feb. 18·19 ARRl OX CW Contest
Feb. 24-26 CDWW OX 160 S.S.B. Contest
Mar. 3·4 ARRl DX Phone Contest
Mar. 10·11 OCWA Phone aso Party
Mar. 17·1 8 Bermuda Contest

t Nor official.

stateside and VE and OX stations. OX to
OX contacts, however, are not permitted.

Classes: Sing le operator and multi-op­
erator.

Exchange: RST and your ARRL section;
country for OX and ITU reg ion for mario
time mobiles .

Scoring : Contacts between sta tions in
ARRL sections count 2 points, w ith DX
stations 5 points.

Multiplier: Determined by the number
of ARRL sections plus VE8NY1 (maxi­
mum of 74) and DX count ries worked (for
WNE partic ipants). (OX use ARRL sec­
tions only.)

Final Score: Total aso points times the
ARRL section and OX multiplier.

Awards: Certificates to the top-sco ring
single operator station in each section
and OX country, and to the top-scoring
multi-operator sta tion in each ARRL divi­
sion and continent.

The AARL 160 band plan requires that
WNE sta tions transmit only in the
1800-1825 and 1830-1850 kHz seg­
ments, keeping the " OX Window"
(1825-1830 kHz) clear for OX stations.
They will indicate where they will be lis­
tening fo r cress-frequency contacts.

The usual grounds for orsquaunca­
tion-c-vlclaton of rules, excessive dupli­
cate contacts. etc .c-wln prevail.

Logs with more than 200 aso's must
inc lude dupe sheets . A large s.e.e.e. to
the AARL will ge t you the necessary
forms to make log keeping easier.

All entries must be postmarked no lat­
er than January atn and go to: ARAL Corn­
mumcauons Dept .• 160 Contest, 225
Main Street, Newington, CT 06 111.

Telco. Pioneers aso Party
1900Z Sat. to 0500Z Mon., Dec. 3-5

This is the 19th annual party organized
by the Telephone Pioneers of the U.S. and
caneoa. This yea-s party is again being
sponsored by the John D. Burhe Chapter
189 of Columbus, Ohio.

Members may be contacted on each
band and each mode if they are in differ­
ent chapters, but only one contact is per­
mitted between stations in the same
chapter.

Exchange: aso no.. and chapter num­
ber (ITPA chapters, name only).

Scoring : One poin t per a so on each
band and mode, and one multiplie r for
each diffe rent chapter worked. Chapters
are counted once only. There are 98 TPA
and 10 ITPA chapters .

Frequencies: Phone-3915. 7275,
14285, 21375, 28705. C.W.-3575,
7075, 14075, 21 075, 28075. Plus or rni­
nus 20 kHz. Also u.h.t . frequencies
50-54,144-1 48,220-225. This year 160
meters and RTTY have also been added.

Awards: None were mentioned, but
there probably are awards for high-scor­
ing individual stations and clubs. l ogs
sheets may be ob ta ined from your Radio
Club Coordinator or Administrator. Mail­
ing dead line for all entr ies is January
15th, and they go to: John D. Bunte Chap­
ter 189, All: Ted Phelps, W8TP, cIa West­
ern Electr ic , Dept. 45430, 6200 East
Broad Street, Columbus, OH 43213.

TOPS 3.5 MHz C.W. Contest
1800Z Sat. to 1800Z Sun., Dec. 3-4

Ac tivity in this one is in the 3.5 to 3.585
portion of the 80 meter band. In the past,
partici pa tion has been almost totally can­
fined to Europe. This year, however, the
lower 12 kHz has been set aside tor DX
contacts on ly. Now at leas t the U.S. Ex­
tras will be ab le to break through the Eur­
opean curtain.

The contest is open to both single and
mult i-operator stations world wide. Single
operators must take one z-nour break
during the contest. Mult i-operators can
continue the full 24 hours.

A aRP section has been added this
year, maximum input of 5 watts, single
operator.

Exchange: AST plus a aso number
starting with 001. TOPS members will in­
clude their membership number.
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Plimoth Plantation, loca tion of the Thanksgiving Day operation by the Whitman ARC
Special Event station WA1NPO.

Scoring: OSO'sbetween stations within
own country. 1point. (Each call area in W,
VE, VK. PY. and UA is counted as a sepa­
rate country.) With other countries but
same continent. 2 points. With other
count ries in othe r continents, 6 points.
oso's with TOPS stations earn 2 bonus
points. If between member stations, 3 to­
nus points.

Final Score: Totaloso and bonus points I
times number of different prefixes worked
(prefixes as in CO WPX).

Awards: Certi ficates to wi nners in eac h
country. Include an addressed envelope
and IRC for results. Ma iling dead line for I

logs is January 31. 1984 to: Bertil Artlnq ,
SM3VE, Bergesvegen 26, S·823 00 Kila ­
tors, Sweden.

(In the 1982 /is t of results only VOtAW
made the list, no WIKs. Making the OX
section above 3525 MHz would be my
suggestion to improve WIK oerticioe­
tion-ed.)

Hungarian C.W. Contest
1600Z Sat . to 16002 Sun., Dec . 11 -1 2

It's the world working the HA s on all
bands 3.5 through 28 MHz on c .w. on ly.

Operation wi ll be in three classes: Sin­
gle operator, single band and all band.
and mult i-ope rator all band. (Club sta­
t ions are considered multi-operator .)

Exchange: RST plus a contact number
startingwith OO1 .ln addit ion, the HA'swiU
send two letters to identi fy the ir county
(BA. BP, BE, BO,CS, FE.GY. HA, HE. KO.
NO. PE, SA, SO, SZ. TO. VA. VE, ZA, total
of 20 on each band).

Scoring: One point for each HA contac t,
and a multiplier of one for each different
county worked on each band. (Same sta­
tion may be worked once on eac h band
for eso and multiplier c redit.)

Final Score: Total eso points from all
bands limes the sum of the county multi­
plier from each band.

worked on each band. All others use EA
call distric ts worked on each band.

Ana! Score: Total 000 points from aU
bands times the multiplier from each band.

Awards: Go ld. Silver, and Bronze med­
als to the hrst3 places. phone and c .w., in
Spain and to overseas winners. Certifi­
cates to f trst-ptace winners in each couo­
try. A minimum of 100 points is required
to qualify.

Include a summary sheet with your log
showing the scoring and other pertinent
info rmation, the usual signed decla ration
that rules and regulations have been ob­
served, and you r name and address in
block letters.

Your entry must be postmarked no rat­
er than Februa ry 15th to : U.R.E. lntema­
trona! Contest. P.O. Box 220. Madrid,
Spain,

-.-
•

It's the world wo rking the Espanores
with separate weekends for phone and
c.w. Only single operator operation is
permitted. all bands 3.5 through 28 MHz.

Exchange: RS(T) plus a three-figure
eso number sta rting w ith 001 .

Scoring : Contacts between EA stations
and the following prefixes are worth 3
points: DU, CE, CM/CO. CP, CX, HC, HI.
HK, HP. HR. KP4, lU, OA, PY, TG, TI, XE,
YN , YS, YV, ZP, or equivalent prefixes.

Between EA and all other non-Hispano
and non-European countries, 2 points.

Between EA and Europeans, 1 point
(WAE boundaries).

Multiplier: For EA each DXCC count ry

•

Spanish DX Contest
Phone: Dec. 3-4 CW.: Dec. 10-11

20002 Saturday to 2OClOZ Sunday

t IIICOM!
FACTORY AUTHORIZED DEALER
PlEASE CALL OR WRITE FORTHE

LATEST AIIO GREATEST FROM ICOM

CUSHw n
AJ 3Ellmenlll.1U.Meten $215.tI
A4 H IemenLII. 15,21Met!n 214,!14
RJ 11. lUI MllIrl, Remotely TlIOIdVwt. . .ZU.12
AV3 11.1U. MtImVertiCIl 41.ll
AV4 11, lUI, 41 Mi ters Verticil IUI
AV5 11.1U.. 40.UMetenV tic.L. Sfi.•
1I·3eD 3Element, 1D M'llln IUG
lD~CO Hllmen!, 11 Meters ..... . . . . •. . . .. 102.13
15·3CO 3EIement.15 Meten ID!J9
15·4CO Hlement,.15MetlfS llUa
A3SK A3 Stlinless Sleel Hardwlrt Kit 34.28
Am A31 Mhz. or 10 Mhz. Add On Kit. 6B.6f1
Am A47Mhz. or 10 Mhz. AddOnKit. 6UII
ASO·3 3Elem,nt, 50 Mhz 48.01
ASO·§ 5Elem,nt, 50 Mhz 15.41
AI44·] Hlement, 144Mhz 27.41
A144·11 11 Elemenl, 144Mhz 4UO
A14H H lement, 14h 148 Mhz 25.37
AI47-11 11 Element, 141 to148 Mhz 44.59
Al47·2GT 21 Element Twisl,. 144 & 141 Mhz 53.96
Al47·22 22Element, 14610 148 Mhz. 123.52
Am·] 7Element, 221 Mhz 27.41
Am·ll llEI~t,220Mhz 43.19
A441·1l llE IImlflt, 441 Mhz 37.72
AFM·4o FaurPoII,l44 to 141 Mhz 11.11
AFM·24o flllr Poll, 221 to 225Mhz 11 .74
AFM·44o flllr Poll. 441 to 451 Mhz SUl
ARB·2K RillQl Ranger II COll'tIrSi.. Kil 15.•
ARX·2B RingoRangerIl.l34mII4Mhl. 3402.
ARX·2K Ringt RlIlger Conversi.. Kit 15.75
ARX·22DB Ringofllnger II , 221111225 Mhz 34.21
ARX·45IB Ringo Ringer II , U5111 (]I Mhz 34.21
32·19 11 Elemenl Boomer, 144 to 14& Mhz 9.20
214B 14EltmentJr. Boomer, 14410 1" Mhl. .. 15.47
2t4FB 14 EI. Jr. Boomer, 144.5 to 14. Mhz. . . . .15.47

BELOE'
10110 An"nnl Wirt, I14Ud22) P Fl $.10
1214 RG·IIUFOImCOIl PlrFl .3I
1216 RG·174IUCOIl P Fl .12
8235 300 Ohm, I·KW., Twinl 8ld PerFl .1&
8240 RG·58IUCOlIl PerFl .12
8241 RG-59/ UCOil Per Ft, .12
8262 RG-58C/U COIL Per Fl .18
. 261 RG·213 IU COI~ Per Fl .46
1448 I Cond" 2·111 & &·122, Rolor Clble .Per F!. .28
1484 4Cond" no,ROhlf Cable Per Ft. .14
92S8 RG·IIX. Black/White, FOimCOl• . .Per fl .1'
9213 RG·223/UCoa P.rFl 1.20

AMPHEIOL
31-3202 UG·UE/U, MaItBNC IU6
12-202 UG·21O/U, MIIe N 2.53
13·1AP UG·i4I1U, RigiltAngl• . . . . . . . . . . . . . . .2.51
13·1J PUY. B.rel 1.51
13·1 R SO·23L 11
13·1SP Pl.·m.SiI¥eJPlated 1.25
l3·lT M·351IU. Tet 3.13
13·151 UG·11IfU , RG·5! Reducer 31
13·1 15 UG·175fU . RG·51 Reducer 31
_ UG·255IU. Ma le BNC toSO·Z39 AdaplIf .. 3.48

SAlTol
1139 ICond.• l ·m/2-11I, Rohlf C.ble .PerF!. $.11
1655 4Cond.• nO, Rohlf C.bll PerFl .11
1285 RG·I/U, White. Foam COil P,r Et, .2.
1315 Mini520hm,BIad.,FOImCOI• . . . .PerFl .12
1311 Mini 52 Ohm, Whill,Foam COl• . . .PerFl .12

.r:Rue a;»: i C1

1112 G RANDVIEW S TREET

SC RANTO N, PENNSYLVANIA 18509

PHONE mn343-2124
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Awards: Certificates to the first place
winners in eac h c lass in each county.

Inc lude a summary sheet with you r en­
try including the usual signed dec tara­
t ion . Send w ithin six weeks from the end
of the contest to: Rad io Amateur League
of Budapest. P.O. Box 2, H·1553, Buda­
pest, Hungary.

ARRl 10 Meter Contest
oooozSal. to 2400Z Sun., Dec . 10-11

This is the 11th annual 10 Meter Con­
lest organ ized by the ARRl. It has be­
come very popular because 01the c ho ice
of entr ies available. so plan your strategy
while conditions still preva il.

It's a worldwide activity in which OX
stations are permitted to wo rk other OX
stations. You are not limited to working
W/K's and VE's only.

The same station may be worked once
on phone and aqam on CW.; no cross­
mode, however. A maximum of 36 hours
operating nme is permitted ou t 01 the
48·hour contest period for all sta tions.

Categories: Single operator, mixed
mode, phone on ly o r c .w. only. Multi-op­
erator mixed mode only.

Exchange : WNE stations (inClUding
KH6 and KL7) send RS(T) and state or
province. OX stations (including KH2,
KP4, etc.) send RS(T) and aso number
sta rting w ith 001 . Marit ime mobiles send
RS(T) and ITU reg ion . Novice and Tech.
stations must iden ti fy IN or IT.

Scoring: Phone OSOs a re worth 2
points, c .w. 4 points, and Novice 8 points.

Muhiplier: Fifty U.S. states, VE call
areas, OX countr ies, and ITU regions.

Final Score: Total aso points times the
state, province, OX country, and rTU re­
gion mutttptier.

Awards: Certificates to the top single
operator in each category for each ARRL
section and OX country, and to the top
muttl-operator station in each ARRL divi·
sian and each continent.

Indicate the multiplie r only the first
t ime it is worked. Dupe sheets are re­
quired for logs with 500 o r more OSO's.
The usual disqualif ication c riteria will be
observed, A la rge s.a.s.e. w ill get you log
and instruction terms. Mail ing deadline
for aU entries is January 12th to: ARRL
Communications Deot.. 10 Meter Con­
test, 225 Main SHeet, Newington, CT
06 111.

U.B.A. SWl Competition
Jan. 1, 1984 to Dec. 3 1, 1984

This corrcetmon is open to all regis­
terec s.w.l.'s in the world organizations
recognized by the IARU.

The ARRl country lis t will be used as
the standard on all 5 bands 10 through 80
meters.

There are three categories: c-«;
phone, and RTTY, single operator only.

S ay You Saw It tnCO

You a re allowed to enter anyone cate­
gory or all three categories

Points and Multiplier: Each country
heard on each band is counted once lor
each band, However, eac h country
counts only once as a multiplier regard·
less of how many times it is recorded.

To enter the contest it is necessary to
report your points calculation (no log) at
least 3 times during the year: March t st.
June tst . and September 1st. Final sub­
mission is January 20, 1985 .

Make up your own log forms, 7 col­
umns to the sheet: date, a colum n for
each band, and a multipl ier column. List
c alls of stations heard. each country
once on ly on each band, but on ly use the
country pretrx in the mult iplier column.

A summary sheet showing the scoring,
etc ., and signed declaration are requested.

It is strongly recommended that you
send an addressed envelope and two
IRCs for official log forms and inst ruc­
tions. Address all tetters to the SWL Con­
test Manager: Marc Domen, ON L 6945.
Gebr. Biommestraat 14, B·2200 Borger­
haut, Antwerpen, Belgium.

Zl Scout Jamboree on the Air
January 2-10

New Zea landers wilt be holding their
version of the Boy Scout Jamboree on-

COMPONENTS
U Arllph, ,,,,1conn,ctOlS

B&Wto,' . , wrtc hn . Intlnnn
Hamm.nd and 1MB",e1. , u" ,
JIH: ~••n dial. and G"VI' limbIC piGdln
J .W. Miller plo1' Wor' Ind Clbtl
Knoh. Ind ,han CO"pll..
M II~n c.mponent,
M"lt,onie, ,<>1" inductor,
PI Gd" , " nd I"mmlf tlpac,t.' ,
A....tor• . capacit... . ,nductor.
Tor.'G' . c.,n . bead• . blilln,
T" n, milling/ Al clO. ,ng Capacot.n
Aor VIr" bl" : ca'dw.... - [ .F. JOhn.ln

HammlrlllnG _ "lOll"
Door~nob: (;entnll. _ Jonn,ng.

PROJECT PAC KS
()r\lC1 Trom Eng l''''d. F..,",eo ,n R.I<l.. & t l,,:Ir(KllC Wo, 1d

GoA. f ET 2 Meler Mill HIIM Pr.......pI,lo.. 123 SO
Z Mel.. Pr. ·.....pI'lo.. 6.SO
Z Meier Con_ 37 SO
UHF (10 C'-I".·Ampld... gSO
UHF (10 COlI c.n.to1" 38 SO
UHF (1O CIIII IIVHF IIVl c..."" 6050
Z3e- c....,,, USO
.... 8_lltcero.. 162 00
FfT 0. 0sdItl.. 52 511

OTHER KITS
CPI'I Cadi PrKla Precn..fE_ I"" H OCI
"-_ e-19t1lr Or.~. Il-tC , 8,. ,,-"-I
$• ......, SpeecIl PrICU.. 69 95
$..-1 S~_ 19 95
R.I _91 u n
LM 25511
4DM_ORPI .~ lDI95

• S/I'IIP"";I R....nol..... ~ 50 •

1983 Catalog 50 cents

Box 411 C, Greenville, NH 03048
16031 878·1033
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the-air activity on the above dates. This is
in conjunction wi th the 10th Scout Jam­
boree being held at Fielding this year. An
expected attendance of about 10,000
Scout personnel w ill participate in a
varied program , inc luding a review of a
wide range of electronic equipment , am­
ateur radio gear, computers, etc.

Amateur radio station ZL2JAM will be
on the air during the above periOd using
the International SCout frequencies of
3740, 3940. 7090, 7290, 14290, 21 360,
and 28990 kHz. Activity mostly w ill be on
c .w. and s.s.b., but also look fo r some
RTTY, SSTV, and Oscar operation.

OSl 's and requests for additional in­
formation should be addressed to Jim
Parnell , ZL2APE, 87 Duncan Terrace,
Well ington 3, New Zealand .

1983 Bermuda Contest Winners
A little late, but for the record , the win­

ners for the Bermuda Contest were
W1 RR for the U.S. , G3UKS lor the United
Kingdom, Dl70K for West Germany, and
VE3JSZ for Canada. The top scorer in
Bermuda was VP9IX; VP9TAD was high
on c.w. Hopetunv. they all made it to the
Annual Banquet and received their
awards last October.

-

f'-~
X·PANDA·FIVE Sl5.DO

(Plus U .50 Shipping &. Ho-ndling
FIorid.o Rniden.. Add 5 ,., I

• X·PANDA·FlVE conllerts your Hustler or Hy·Galn
moblle anlenna from one 10 five bands Add as many
resonators for the bands you wish lo oper"le AdjuSl
reson"tors for minimum SWR. no Slopping 10
ch"nge bands a ny more .

• X-PANDA-AVE with proper resooat0J'5 and good
ground plane makes an ideal system lor apartments
and condominiums.

• X·PANDA-AVE can be used 10 rnako> a multi-bMd
antenna system lor vans. campers, molOf homes
and Irawl ttailers ,

• X·PANOA·AVE llIiII accepI eithef legular Of super
size ft'SOOllOlon

Thl. month'. Spe'cl"
No Shipping Charge (USA}-wl lh coupon. below- - - -- - - -- - - - - -
N.~

QTH

SEND 115.00 Foe Your X·P.nd.II·A_
To : J.L INDUSTRIES

P .O. 50.. 547. H.II.ncb.le . FL 33009
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NEWS OF COMMUNICATIONS AROUND THE WORLD

Merry Christmas and a Happy New Year!
Feliz Navidad! Frohliche Weihnachren!
Joyeus Noel! Buon Natale! Kel/emes
Karacsonyt es Bo/dog Ujevet Kivanunk!
Hauskaa Joulua! S Rozhdestvom
Khristovyml $hinnen Omedeto!
G/aedelig Ju/! Nod/aig Mhaith Chughat!
Kull Am Wa Antum Bekhir.l Wesolych
Swiont! Chanuakh Lesinchah! St'esme
Vanoee! Ch'ing Cnu Yeh $u Sheng Tan!
to DXers the world over from the staff of
the CO OX Department.

D eExtra: This month's editorial com­
ment is by Steve Rock, N4SR, and con­
cerns the controversial Spratly Islands.

"I read with great interest the com­
ments by K5NW concerning the 'ill-fated
Spratly expedition.' In all the 'hoop-de-fa'
that has been raised over this incident, I
have yet to see anybody take the ARRL to
task for a very basic fact. That fact is that
for a long time the League has chosen to
'select ively enforce and ignore' some of
its own rules.

"The criteria for DXCC acceptance of
any OX operation includes the require­
ment that proper licensing and documen­
tation of that licensing must be obtained
before the OSL cards will be accepted.
This licensing must be granted by the rec­
ognized government having jurisdiction
over the territory involved. Much heart­
burn and hard feelings have been gener­
ated by this rule, which, in my opinion, isa
reasonable rule.

"However, I wonder how many aSLs
have been accepted for Turkish contacts
over the past few years? It's a fact that
Turkey has authorized no amateur opera­
tions for many years. I questioned a
League official about this and got the
usual blank stare and a shrug of the
shoulders.

" Now, it is a fact that at least 5 nations
claim the 5pratly Islands. No one knows
who actually owns them. How could it be
possible that anyone could obtain the us­
ually required permission? The Spratly
operation was no secret Everyone knew
that it was about to go. Had the League
acted as a responsible organization, it
would have indicated that because of the
impossibility of meeting the proper Ii·
censing requirement, no OSLs would be
acceptable for OXCC purposes. I am sure
that knowing this, the group would not
have gone to the Spratlys and the two
lives would not have been lost.

P.G. Box 205, Winter Haven, FL 33880
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John, fABPP, is a big signal out of Ten­
erife, Canary Islands. (Tks DJ9ZB)

"I firmly believe that countries which
are, and have been, so much in dispute
should be put in a 'temporary deleted'
status as far as DXCC is concerned. This
would offer NO reward for DXpeditions to
visit those areas and would put some life
into the Honor Roll program. The loss of a
country, or temporary deletion, wil not
adversely affect anyone, while keeping
countries for wh ich there is no chance of
meeting licensing requirements surely
will, and does, affect Honor Roll seekers.

"The League must realize that It sets
the standard for the OX world and must
act in a mature and responsible manner
toward it. If we are going to have rules,
they must apply all the time, not [ustwhen
it is convenient .The German group would
not have gone to the Sprat ly Islands if
they had known that their contacts would
not be allowed for DXCC purposes.

"Now we hear that the Spratlys may be
deleted! WHY?? Have they sunk to the
bottom of the ocean? Has the League de­
cided for everyone who actually owns
them? No, the islands are still there and
the ownership question is still hotly de­
bated.

"Perhaps the best answer is a 'tem­
porarily deleted' status for such coun­
tries. For better or worse, these are my
views. Enjoy your magazine and OST
also."

These comments by N4SR were in re­
sponse to the De Extra which appeared
on page 90 of the September issue of CO.

Here and There
Amsterdam Island: Mike, FB8ZP, oper­

ates almost daily near 14220 kHz from
1100 UTC.

Aves Island: The Radio Club of Venezu­
ela plans an Aves operation in early 1984.
Normally, only YV operators can obtain
permission for a legal operation from this
island country.

Chatham Island: ZL40Y/C is a regular
weekend visitor to the Family hour on
21345 kHz at 0001 UTC.

Clipperton Island: F081W has a license
and landing permission for Clipperton
and is expected on the island in March or
May 1984. The callsign is not yet known.

OX Report: A bulletin entitled simply OX
Report is being published biweekly by
Alan Leith, VE3FRNVE1AL. It is a one­
page, one-side report on legal-size paper
styled in a manner suggestive of Geoff
Watt's OX News Sheet, which is now be­
ing published by the RSGB.

French Polynesia: Jay and Jan O'Brien,
W6GO and K6HHO, will be on Moorea
from November 19th signing FOI1lJO and
FOI1l0J. They plan to operate until the first
week in December with FOI1lJO concen­
trating on c.w. in the 40/80 meter bands
during the CO WW CW. Test the last
week in November. Before and after the
tests both Jay and Jan will be operating
all the available bands. There is a possi­
bility of some 160 activity as well as ac­
tion on the 30 meter band. osts go to the
home QTH, Box 700, Rio Linda, CA95673.
S.a.s.e. or s.a.e.fIRC requested.

Honduras: HR3JJR will go QRT at the
end of the year after 29 years in Hondur­
as. Unttlthen he can be heard daily from
2000 UTC on 21237 and from 2100 UTC
on 14127.

Gabon: TR80R is heard regulariy on
Thursdays after 2230 UTC on 21300
s.s.b. and Wednesdays after 2230 UTC
on 7005 c.w. OSL to W2PO. TR8JLO has
a strong c.w. signal on 21020 kHz after
2100 UTC and 14020-030 after 2300
UTC. QSL to Box 484, Libreville, Gabon.

Guinea: 3X4EX was heard on 14220
s.s.b. at 2230 GMT and 21220 s.s.b. at
1220 UTC. aso's after June 6,1983 are
valid for DXCC.

Ivory Coast: Tom Gregory, N4NW, is on
the air from Abidjan as TU2NW. He plans
80% s.s.b. and 20% c.«. operation on all
bands with 28555, 21300, and 14155
+ 10 kHz, 7070 and 3795 + kHz listed as
preferred frequencies for s.s.b. On cve ..
he will be 20 kHz up from the bottom edge
of the bands, listening up. All QSLs go to
Mike Hayden, AK3F, P.O. Box 573, Get­
tysburg, PA 17325. TU2NW wi ll take part
in no list operations.

Kampuchea: XU 15S (JA1UT) and
KU 1KC were active during August on 10,
15, and 20 meters. They were training a
group of local operators. When heard,
they were working mostly Asian stations.
The first U.S. contacts were KH6WW,
KD7Z, and KZ6E. aSLs go to JA1 HOG,
Box 22·25, Ram Intra, Bangkok 10220
Thailand. The DXCC status of these sta­
tions is uncerta in at present.

Kermadec Island: A combined amateur­
radio/scientific expedition to Kermadec,
organized by Jim Smith, VK9NS, may
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ing commitments to supply OSls and
spare parts to permanent DX stations
such as CE0AE, 3B8CF, 707lW. and
4U 1UN. Continued support is also provid­
ed to the 20 meter beacon network.

Examples of support to other impor­
tant activities included 16,000 OSLs to
N6ZV for Tromelin, Comoros, Martinique,
Guadeloupe. and St. Martin expeditions;
15,000 OSLs plus expenses to DJ6S1for
5V and T5 operations; 12,000 OSLs plus
expenses to OH2BH for 4U1 , OH0, and
FH8 activity; 4,000 OSLs to OE6VEl for
ZS6 and 306 Dxpedrtions: and 7.000
OSLs to PY7ZZ fo r Fernando de Nor­
onha.

OXers interested in joining the North­
ern Califo rnia OX Founda tion or learning
more about its programs may write to
P.O. Box 2368, Stanford, CA 94305.

canadian OX Association (CANAD-X)
officers for the 1983-84 season are Jim
Montagnes. VE3BIF, President; Tony
Ward, VE3IAT, Vice President; Wilt An·
theunis, VE3FFA, SecretarylTreasurer;
John Sklepkowycz, VE3IPR, Recording
Secretary; John Scott, VE3EZU , Mem­
bership Chairman; and Directors Dr. Ro­
land Suran. VE3FJE, and Martin Rosen­
tha l, VE3MR.

'"'"'"

The WAZ Program

More Prefixes: The EH prefix has been
used from Spain by EH31TV, EK0 by
EK0KA on Wrangel Island, XP1AB tram
Greenland, 5V8 from the Greek islands.
DV9 from the Philipp ines, while Italian is­
land hoppers such as lAS and IH9 appear
periodically.

Norfolk Island: Jim Smith. VK9NS, used
the special ca nVK9WCY tram Nortoikun­
til Nov. 15. 1983.

Taiwan: Tim, BV2NBV2B, is on Fridays
and Saturdays. BV2A is the c .w. station
and can be found on 14040. 8V28 is the
s.s.b. station and is frequenlly on 14220­
230.

Worldwide OXpedition : A group will de­
part Feb. 18, 1984 for ZS, 388. YB. P29.
Zl, F08, CE0Z,lU, PY0T, 9Y4, and other
islands. If you would like to be a member
of this worldwide expedition, contact
N3FM to see if any spots are still open.

Zone 19: UA0lCZ is usually near 21030
kHz after 0100 UTC. He will arrange
skeds on 10-80 meters.

John Sklepkowycz is past presidentof the
canadian OX Association and also tor­
mer editor of Long Skip. He is a delightful

host when you pass through Toronto.
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News From the OX Clubs
and Foundations

The Northern California OX sounae­
tion(NCDXF) reports that lis membership
has reached an all-time high of 2400, with
500 new members enrolled in the previ­
ous 6 months alone. U.S. DXers make up
two thirds of the total. but all 50 states
and 87 DXCC countries are represented.
Surprisingly, the second la rgest national
group of members is the Finns with 133,
thanks to an organizing effort by MarUi
Laine. OH2BH. On a per capita basis,
NCDXF members are 10 times more nu­
merous in Finland than in the U.S. The
third most active group is the West Ger­
mans with 91 members.

Despite the Foundation 's success in
inc reasing its numbers, a net loss of
$10.009.16 was suffered during fiscal
1982-83. This resulted largely from sup­
port of three major Dxpenttons: Heard
Island $10,000, the SM0AGD Pacific Is­
lands operation $5 ,000 (inc luding osts).
and St . Peter and 51. Paul Rocks $2,500.
NCDXF joined the International OX Foun­
dation in supporting Heard and 51. Peter
and 51. Paul Rocks.

In addition , the Foundation has cnsc-

take place in February 1984. Meanwhile,
warwick. ZL3AFH, hopes to be on the air
from the island in January,

Kure Island: Jay, N2EDO/KH7, should
be active until next summer, Look for him
in the general class sub-bands.

Kwajalein: Don Mears, KX600, the OSL
Manager for the Greater Kwejarern Ama­
teur Radio Club OSL Bureau, notes that
they have been holding some incoming
OSLs for as long as 10 years and would
like to reclaim some of the storage space.
But atl this is changing . Commencing
with 1984, the c lub will hold incoming
OSLs for six months and then dispose of
them. There are large amounts of OSLs
on hand for tormer residents or groups
which have operated on DXpeditions to
Kwaiarein. The local club's address is
P.O. Box 444, APOSan Francisco96555.
Don also thinks it might be timely to note
that KX6A through KX6Z causcns are not
in the Marshall Islands, but rather are in
california .

Morocco: New CN prefixes are emerg­
ing. CN9 was used last summer by a Ger­
man group, followed by a CN4DKH oper­
at ion by CN2AH to celebrate the 4th an­
niversary of Dakhta . Morocco. OSl to 1

Box 299, Rabat , Morocco.
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6 W8UVZ, 198
7 . LA9GV, 198
8. K4CEB, 198
9. K7UR, 196

5 Band WAZ
Standings as of September 1, 1983
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8.8.B . Endorsements

"" K6JGl313 soo VE3MRSl301

"" W4UGl315 ,,, SM4CTI12'95

"'" N7RO/309 ,,, WB4UBDI293

"'" WA4JTI/304 '" KR901289

"'" KlU0/304 '" W0IYR/271

"'" K1MEM/302 ars K4LR1275

"'" W6DN/302 aoo VK2DPNI "A1241
aoo WMWTGl301

C.W. Endorsements

'"' K4CEBJ313 aze W7CNU 292

"'" K90VBJ302 "'" W6DN/201

1280
1281

""

TOl al number of act ive ccuomes rs 315. The basic award tee
10' subSCribe's to CO is $4, For non·subSCribers. il is $10. In
orde r to quailly for t~e reduced subSCflber rate, ptease en­
close your latest CO mailing label w ith your application. En·
ocrserrem stickers are $1.00. Updetes not involv ir>g the issu·
ance of a sticker are made froo when an s.a.s.e. is enClOSed
lor conf irmat ion of tota l. Rules and app licat ion forms for the
CO DX Awards Program may be oblained by seooing a busi·
ness sileoNo. 10 envelope. een-eceeeeee aoo stamped, 10
CO DX Awards Manager. Bi lly Wi" ,ams, N4UF , Box 9673,
Jacksonv,lle. FL 32208 U SA DX stat ions muS1 inc lude extra
postage for air·ma,1 reply. Please make all c~ecl<:s payable 10
the awa rds manager

CO DX Awards Program

send him a aSL for that 40 meter OSO
even though you've confirmed him on 15
and 20. Hemay be trying for 5·Band WAS.

"3. Always use the Greenwich date
and time on your cards. Don't expect the
OX station operator to translate your lo­
cal time into his own time zone. This is the
purpose of GMT. also cal led UTC and
lulu time. Get a 24-hour clock and use it
for all logging and OSLing.

" 4. Spell out the month on your cards.
If you write November 5, 1983 as 1115/83,
the recipient may read it as May 11 ,1983.
Avoid confusion with a rubber date stamp
from an office supply store. They use ab­
breviations such as Nov. or Dec. An alter­
native is to use Roman numerals for the
month, as 5 XI 83. Many UA stations do
this.

"5. Use the ARRL Outgoing OSL Ser­
vice for all but OXpedltion OSOs. This is
much cheaper than mailing a batch of
cards to a foreign OSL bureau yourself ,
and much cheaper than direct mail to
Gal/book addresses. ARRL charges $1.00
per pound (about 150 cards) for this ser­
vice. You should also send them your ad­
dress sticker from the OST wrapper .
Even with the $1.50 or so to mail the
cards to Newington, you have to admit
that the price sure is right!

" 6. Send OX cards to OSL Managers
whenever possible. If the manager is in
the U.S., be sure to include a self-ad­
dressed. stamped envelope. If the man­
ager is outside the U.S., send a couple of
IRC's and a sett-addressed envelope.
Don't be blackmailed into sending 8 or 10
lAC's for one lousy cardI You'll eventual­
lywork another station in that same coun­
try. Some OX stations ask for 'green
stamps' (U.S. dollar bills). Try to avoid
that trap also.

"7. A OSL in the hand is worth dozens

members of WWDXC to stay in touch.
Washington state area Dxers interested
in joining the WWDXCshould contact Jim
Hadlock, K7WA, or Jack Bock, K7lR.

The 1983-84 officers are off and run­
ning at the Northern California OX Club
with Chuck Patterson, K6RK, President;
Lou Beaudet, K6TMB, Vice President; Jo­
sephine Clarke, WB6lUC, Secretary;
Dick Letrich, WB6WKM, Treasurer; and
Di rectors Eric Edberg, W60U, Stan Kat­
sel, K6Uo, and Jay O'Brien, W6GO. The
staff of the monthly bulletin, The oXer, in­
cludes Lyle Meek, N6BLN, Editor, plus
Len Geraldi, K6ANP, Ron Pipes,
WB6NBR, Jim Hicks, KK6X, and Jim Han­
lon, KM6N.

NCoXC will host the 1984 FresnoNi­
saliar? International OX Convention. At
press time some thought was being given
to a new site and members were urged to
make suggestions to Hal, N6AN. The Vi­
salia Holiday Inn facilities were excellent.
but some felt that Visalia was not suffi­
ciently accessible for visitors from over­
seas.

Southern California OX Club Bulletin
editor is Mike Hudgens, W6YO. Others on
the staff include Jan Perkins, N6AW, Stan
Brokl, N2YO, and Chris Conner, KA6ISX.
K6NO is a new member of the club, and
W6RCL and KB6WI have upgraded to tull
members. Club members on the Honor
Roll are W6AM, W6EE, W6RT, W6ET,
JAt BK, W6REH, N6AR, OH2BH, N6AV,
K6YRA, W6EUF, K60J , W6TlO, W6BA,
W6KlL, W6RKP, W6KG, K6EV, W6YA,
W6FW. K6QH. W6HFL. W6ID. W7AO.
W60L. N6UC. W6GC. W6UOO. W6KZS.
YV5BBU, W6HX, N6AW, W6UY, W6SN,
W6EJJ, N6RJ, W6MUM, W6AE, W6oN,
andWA6TLA.

The Redwood Empire OX Association
advises that their new officers are AF6F,
President, KB6BT, Vice Pres ident, and
VP2ML, Secretary.

Th CO OX Department welcomes
news of OX clubs and copies of club bul­
letins. Please send to K4I1F, P.O. Box
205, Winter Haven, FL 33880.

aSling To and From OX Stations
These handy hints were prepared by

Jack wichels, W7YF, and first appeared
in Totem Tabloid, the monthly journal of
the Western Washington OX Club
(WWDXC).

" Some WWOXC members asked re­
cently how to OSL OX stations without go­
ing broke for IRC's. Here's the system I
have used for over 15 years of OXing:

" 1. Use the OSL bureaus for the major­
ity of your os t,s.Most OX stations will do
the same with their cards toyou. When he
says I OSL 100% via the bureau, he prob­
ably means it, and it also means you
won't need any expensive IRC's.

"2. Make a habit of OSLing 100%
yourself . Don't wait for the OX aSL to ar­
rive first. Many OX operators need your
state for Worked AllStates or your county
for the GO County Hunter's Award. Also.

33. WQlM LY
34. I(jlAIZ
35. ON5NT
36. OH6JW
37. OK1AWZ
38. IV3PRK
39. DJ6RX
40. OH3YI
41 . 14RYC
42. ZL1BIL
43. 14EAT
44. ZL1800
45. TG9NX
46. XE 1J
47, F5VU
48 W3AP
49. Y03AC
50. K3TW
51. XElOX
52. VE71G
53. OK1ADM
54. GIl FL
55. WA1AER
56. N4RR
57. UWIJ MF
58. W4DR
59. QK1 MP
60. W1NW
61 . OE1ZJ
62. HB9AHL
63. H89AMO

1. N4KG. 199
2. JA3EMU, 199
3. N4WW, 199
4. W1NG. 199
5 F6DZU, 199

231 Stations have attained the 150 zone level

All 200 zones worked :

1. ON4UN
2. K4MOG
3. SM4CAN
4 AA6AA
5. W8AH
6. W6KUT
7. EA8AK
8. LA7JO
9. EA3SF

10. OH1XX
11. EASOZ
12. W@SO
13. K()ZZ
14. ON60S
15. OK3TCA
16. K6SSS
17. Zl 3GQ
18. OK3CGP
19. SMIJAJU
20. OZ3PZ
21. 13MAU
22. 12ZGC
23. 4Z4DX
24. N4KE
25. K5UR
26. K9AJ
27. SM3EVR
28. LA5YJ
29. DL3RK
30. N4WJ
31. G3MCS
32. SM5AQO

The top 9 contenders for 5 Band WAZ:

CANAO-X is a national organization
open to all interested VE amateurs and is
administered by the Toronto OX Club. Its
services include Long Skip, an excellent
monthly bulletin now edited by Garry,
VE3GCO; OSL cards with the club logo;
an outgoing OSL Bureau; a OX informa­
tion net; and a OX Alert repeater. The On­
tario Contest Club coordinates contest
act ivity for CANAO·X, and with the Toron­
to OX Club co-sponsors the Canadian
Contest Championship and Can-Am Con­
test. The Toronto OX Club meets the first
Monday of each month from October to
June at the North York Memorial Hall,
5090 Yonge Street, at 2000 hours local
time.

The Western Washington OX Club
(yVWDXC) monthly bulletin, Totem Tab­
loid, extends congratulations to Roy
Foote, N7AIF, and the rest of the North­
west OX Convention Committee for a
first-class event. The banquet speaker
was CO's OX Editor Hugh Cassidy,
WA6AUD. A new membership directory
is in preparation to enable the 700·plus
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T he CP- l Computer Patch Interface from A EA will paten most
personal computers to your transceiver to produce a complete stare­
o f-the-art RTTY system. Just add the appropriate software package
(Madison has over 2 dozen different packages in stock at all nrres].
and you're on the air computerized RTTY and CW o

The Cp·l ISa small. compact unit with excellent recnnrcat specs.
It g ives you fixed 170 Hz, dual channel filtering. auto rhreshold. pre
and post limiter filters Ifm good copy under fading and wea k signal
condit ions). All transmitter A FSK tones are generated by a clean. sta­
ble tuncto n generator, 'ou can use positive or negative outpur jacks
for keying your transmitter or transceiver on CWoAdd an optional
RS232 Port for further computer and trensceiver operenooar capa­
bilities. Power I16VAC from 11 7VAC wall adapter) supply supplied,

Get on the air with the fastest growing segment o f amateur
operation: computerized RTTY. A whole rew world of DX, RTTY
fvtallbox Operatcos. and rag crewmq IS Waltlng. Call Madison novv
for a quote.
The AEA CP-' Computer Patch . The nevv essential oece of gear.

Retail: $239.95

MADISON
Electronics Supply, Inc.

713 '658·0268

Walls Line: 1-800-231 -3057
1508 McKonney, I-bJ'>(CIl. T~""s 77010 AMt<ly t,]/l,WyS. ...~ cal!ot up 10 tre monutl' QUOll'S \VI' 8.Il;k EYl'I'ylhlng Wf> SellW Ilh Our f\'r'Olal Gw r(If)Cl'('

f'r1Cl'S S\.Itlfl'O: 10 (h.Jng!' wll:hl.U roece terns subJI!l:t 10Pnell' Sa~
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readers. K411F has been a reader since
1962. Gerben does the edit ing. while
printing and mailing are done by the Cen­
tral Bu reau of VERON, which also han­
dies subscriptions. If you are interested
in the bulletin , drop a line to VERON at
Postbus 1166, 6801 BD Ambem. The
Netherlands.

Paolo Gar! . 15ZJK: Paolo Gori was li­
censed on Dec. 28. 1979 and qualified for
Single Band WAZ in December 1982. He
is a widower, age 48, with a tz-vear-old
son anda t a-year-o'd daughter. He is pro-

The antenna installation at PAOOAM.
There is an 18 m. high self·supporting
tower, and antennas included a TH3MK3,
a 40 meter dipole, and an 80·10 meter
windom. Gerben lives in the house left of

the tower.

and upgraded to general class as a 7th
grader. He earned his BS in electrical
engineering at the University of Mich­
igan, and after tours with Coll ins Radio
and Motorola he went back to U.M. for his
masters. While at the University he was
president of the U.M. Rad ioClub, W8UM.

Tom's OX achievements include 311
countries mixed mode, 308 on s.s.b.. and
285 confirmed on c.w. He has worked
234 countries using less than 5 walls
power (ORPp). His country total for
5·Band DXCC is 1447 and 5-Band WAZ is
just around the corner. Tom is a member
ot the North Alabama OX Club in Hunts­
ville, Alabama .

Gerben Menting, PAIGAM : OM Gerben is
an outstanding operator and also edits
DXPRESS, the OX Bulletin of the Nether­
lands Amateur Rad io Society (VERON).
Gerben is 29 years of age, married, has
one son, and works for the Dutch Tele­
phone Company. He has been licensed
since 1973 and prefers c.w. operation.
His country count is pushing 300, but
editing chores as DXPRESS do not leave
much time for the bands.

DXPRESS has been published since
1959 and has many U.S. and Canadian

of promises, so don 't just sit back after
working a new one . Keep trying to work
other hams in that same country until you
actually have it confirmed.

" 8. Finding a post offi ce that handles
IRC' s can be a problem . I get mine from
the International OX Foundation, P.O.
Box 117. Manahawkin, N.J. 08050 fo r 45¢
each . OSl Managers lor OX stations 01·
ten have IRC's lor sale, cheap. Of course.
you may getlRC's which have been va!l­
dated by a foreign post office , but don't
worry, as IRC's are good regardless of
where they were validated.

"9. Make sure you have plenty of self­
addressed , stamped envelopes on fi le at
your OSl Bureau. Otherwise, you risk the
loss of some cards.

" 10. Be patient! DXpeditions have
thousands of cards to get out. and 'via the
bureau' can mean anything from three
months to three years. Mine seem to
average about a year enroute."

Profiles of Some Outstanding OXers
Tom Russell, N4KG: Tom was born in De­

troit and attended the public schools of
Grosse Pointe, Michigan. He qualified for
his Novice ticket while in the 6th grade

The WPX HONOR ROLL
The WPX Honor Roll is based on the current confirmed prefixes wh ich are submit-

ted by separate application in strict conformance with CO master prefix list. Scores
are based on the c urrent prefix total regardless of an operator's all -time count. Honor
Roll must be up-dated annually by addit ion 10, or to confirm present total. If no up-date.
file will be placed into "inactive " until next up-dale. lifetime Honor Roll fee $2.00, with
no fees required for up-dales.

MIXEO
2m ".," ".. '''' rae '''''' 101~ NN.a .. vuscc

"'" VU20X "03 W7LLC 1312 IN:lANE 1013 W8IlC '" "" ~a.. ""~
ieee ''''"'' "" '""'" 101 1 .MOP ree "'''0",,, '''' "'" 4Z40X "" ...W "'" W""",, '" """""" '2W ".., ''''' ".. core '" ""'" rer VE2FOU"., W,"" "'" YU7AW ".. <OUG .., ,..,,,

'" NlAlF

"'" "" "'" "'" ",W JH1 VRO '" «cecc m "';0"''' vesoco .." ~~~
,,,. "'" sse VU2CBI( '" W60Ul

1978 N4MM 1481 , rea CTlLN ,.,
""'" '" "''''""" W4BQY 1451 12PHN ues W8RSW '" N418 , 0> KJ7N

"" W90WQ 1422 K80T "'" W7GB '" '0'" ,., WD4RAF,.. YU7BCD 1415 KaZDl "" Kl 7AF ", WD 911C '" K8HF
1776 " '" '''' «sao "'" DJ2UU ", W8Y~H ese K9TI
1772 eecw 140 1 YU10 Z "''' "" '" Wfl,J IE es ce r....

"" "'" ,.", WllSFU roaa «eo- '" WI," eas IIE2PD
1714 K5UR 137e ""'" "'" a.FAM '" ""'" '" '''''''

S.S.B.
,.'" '"'" .... ''''"'' tees w= sea TGlNJ( ... ""'"".. "" '''' GnUA 1010 GT1Fl sea Kl 7AF esa - ",
"'" ,.....u ,.", WD8MOO " .. W, "" '" CT4 NH ,ro JH5FOO
1911 K6XP "" """ "''' JH 1VRO esc NN4Q .., DK4AP tne station at PA0GAM includes anrso '''' tss W9DWQ 1033 KC4DV .... "",.. '" 0E8M()I(

"" K2POA "'" WA4QMQ 1032 N6FX ,., WA2FKF '" KB2DE FT101ZD, FV101Z, and FL2277B.,,,, "w ",. YU7AW "'" W6YMV '" K8l JG '" 11POR
178 1 N4MM 1289 "" "'" WA4QIB eos W81l C '" xeec
1751 Zl3NS 1211 ez.c "'" WF4V '" W:lARK '" WN 5M!3S

'''' 14Z5O 12U N4NO toos 12MOP ,.. weccc '" VE2PD
1577 18KDB 1243 W4BQY roes ""'"' '" "" '" veec,

"" 18YRK "'" "."" '00' rcser '''' N418 ." KC8 YM

"'" """"'" , ise ''''''''" '" zesss ,.. """', OM W'"'W
1510 YU1BCO 1101 "'" on .",.,,, '" IIK6Yl ec, W6Y MH
,sos OZSEV "'" """" '" ''''' "" """ eco W09HAW
,sea -" ,.. """ saa «cscc roo "'M",.., K5UR "." IIE1YX ", ""'"'"

C.W.

'''' W8R$W ,sos N4NO 1340 K5UR rosa N4YB '" NN4Q
rsee W".C ,eoe YU7BCD '300 VEICNE "''' JE1JK l tas 'G'"
1176 W8KPl .." W4BQY "" "''' ",,. JA1KRU '" ""'""'" ''"'

,.., W9DWO 1281 '''' '" "'" sss a.FAM

"" WA2ZHR ..as Vl(4S$ 1245 VO'AW '" 'OUG sse VE2fDU

,"" '2W 1413 G>GM "" '"'" "" YU7SF ", ao.o,.. DUOT 1472 "'" 1197 K6.Z0l .... KlIAF '" weuc
tess 0",0' .." ..,...,

"" YUIAW ." «sec eos ,"".
resc '''' 1313 N4...... "'" ""'" "" WllHN see "',....".. K6XP ,,.. WA1JMP 1101 YU3t,1P '" QJ1YH

120 • CO • December 1983 Say You Saw It In Ca



TROPICAL
HAMBOREE

FEBRUARY 4 - 5, 1984
FLAGLER DOG TRACK ... M IAM I. FLORIDA

• Technical Forums
• DX Forum"" Dinner
• AftRL Programs
• RTTYForum

• FCC Exams
• Organizational Meetings
• New Product Exhibits
• Hamboree Dealer Specials

• Mammoth Swap Shop
• Personal Computer Forum
• QCWA Homestyle Hospitality
• International Displays

FREE OVERNIGHT RV PARKING AT HAMBOREE SITE
SPECIAL HOTEL RATESAT HEADQUARTERS HOTEL

WRITE FOR OUR BROCHURE WITH FULL INFORMATION

Regist ration: $4.00 Advance .. $5.00 Door (Valid both d ays)
Swap Tables. 2 Days: $14.00 Advance .. $16.00 Door [plus regis. ticket)

(Advance price deadline. January 31st)

Make checks payable to: DADE RADIO CLUB, INC., P.O. Box 350045, Miami, FL 33135

Exhibit Booth Information: Mrs. Evelyn Gauzens, W4WYR, Chairman
2780 N.W. 3 Street, Miami, FL 33125
Telephone: 305-642-4139

coaxial R, F.
antenna switches

Your Ham Tube
Headquarters!

Heavy Duty switch lor true
1 Kw POWER· 2 Kw P.E.P.

Sing.. Pole, 3 Position,
Desk or wall mount
All unused cosrnoos grounded

t1 593· UHF connectorsl $27.25'
" 596- B/'IlC connectors! $36.50 '

2 Pole. 2 PositiOn. bYpasses,
urecrs, rerectoretee, c nte-oc
tuoec. etc .
t15Q4 . LtiF cco-ectco I $34.25'

Single Pole. 5 Position a ll unused
positiOns grounded

" 595 - LI-IFCOI'V16ctors I $32.00'
"597-ElI\C connectorsl $46.50"

• Shipping and handling for a ny
rtem odd $2 each.

.~.

CeCo
All~ PRODUCTS M4DE IN USA

~ BARKER., W1LLIAIISON
~ Qo..dly Con'vnunicotiOn Product$ soce 1932

AI 'I'CU [)tstribUlon WIlle Of coli
10 Carol seeet Bnstol PA WOO7

(215) 788-5531
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SUlE RaM SUI .R to P 0 Bo.
33, A>rPOrt. Ca"o. Egypl
SV9P11 to Bo. 1325. ha l<llOn.
Gr"""e
TI78 10 WA3H UP
TE31RC to TIMe
TU2J 10 Tl2J
IRI CR to FSAQO
TR8JL NOT 10 K6VNX
TR8J LU 10 P.O. 80. 4B4 , LID'e·
VIl le , Gabon
TR8SDP 10 F86C
TU2HW to AK3F
VPZMDS to VE3AZJ
VP2MM l o A81U
VPZVE$ 10 wrovz
YP8ALD 10G4CHD
VD9J Dto NQAFO
W3TB fTF 10 W31VG
WAtiDJO/kHI 10 W86HG'l
KP1U lo WA2TI I
lSlGM8 10 W3HNK
lSllSR 10VE3MFP
Yl.U 10 YU28'li
124lS 10 W3H NK
109H. to W4FAU
ZF2DZ to KC3DA
Zf2'GP 10 N8AKF
1Il1U to WB6HGH
zuaK. /C 10ZL2HE
ZUlll f . 10 ZL2QW
ZU OYl C 10VK3DWJ
31l6AJ 10 WBJCQN
~K IO G3Wpf

U W 10 K2VUI
5o/I 6wtl 10 K6EOV
STSP'Il IO NIlAFO
524CT IOJAl(:KE
524CY 10W2KF
52411K10 K4YT
n SfS 10G3XTJ
6'1'21 . 106Y$R.\
7PlCT to DL2Cl
!U280 to WSOAD
' .21N to WIlRlA
9.2111 to N4FFN
"',.... 10 W91TEC
9l4RD/ SU ... nUP'4J 10

"""'''''IlUYU10 W3£'{W

73, John, K411F

.U$' 10 K2I'IU
A1I811 to G4'lNP
A9211W to 1".0 Bo. 30100.
Qu'al. Banrem
C218D10 P.O. Bo. 225. Nauru,
CeniralPaCITiC
C21FS to P.O. Bo. 83. Nauri.
CenllslPaCITlc
E.6D Kto I" O. Bo' 295. Palma
de Mallorca, Spain
E.9NW TO PO 80. 19 5.
Cuela, Spa in
ED91.L 10 EA9JV
EU AD to WA3HUP
EUZ to K01ST
KlHW$fFC to 14A LU
F88WI to F6GX8
F88ZP 10 F6KNQ
FC9UC 10 FSRV
FK8CE to K2ROR
FD8FO to F2BS
FD8JP 10 F1880
FDIJE 10 F3JE
FPlIIOD 10 NS-UJ
FPlIDO 10VE ICCM
HIILC 10 W2KF
HL9SN10KASf.P1
IIUIIS lOBo.< 2008, BangkQlc.
Thailand
12D..Il/IAS 10 12UOP
IT9ttl D/ III' 1012YElC
JSIITL 10 SMJCXS
n W loW2KF
JllAD 10W2MIG
J018U 10 JA,7MJO
JUW 10 LA7JO
Jl9TS to W"3HUP
~.COGJDUI 10 WMLOO
IltUAA 10 K9TUB
KC66. 10 WD6BOI
KUllA10 KSEDV
KUR N10 J'lIANI
U J'PfKH2 10 KS71
K!WCD 10KClVO
lMWWflll1 lO NllAFW
OHl rn 10 OH2MDJI." Io~A
P'TUAI IO K4lOt'1"'IT" 10PYIVOY

interpreter.
The station at 15ZJK inc ludes s-e'e­

ment monobano beams for 10 and 15 me­
ters, a a-element monobander for 20 me­
ters, and inverted Vee's for 40 and 80.
Like many t-rano Dxers . Paolo is parttattc
Drake equipment and operates a TR7,
PS7, RV7, and L7. His country total is in
the high axrs, and he is well along to­
ward 5·Band WAZ.. He found zone 23 to
be most ditncutt to work from Italy. Paolo
is a member of the Montecatml Section of
the A.A.!.

Hideo Takahashi, JF1 SEK: Hideo has
been licensed since June 30, 1973 and
has earned many OX awards including
Single Band WAZ. 112 on 15 meter s.s.b..
the CO OX Award. USACA 500, exec.
WAS, oLO-200, A-100-o, Ao XA, MA,
OUF, and otters. He has also won two
plaques in the ARAL OX contests.

Hideo operates 60% c.w. and 40%
phone using a 5-elementtribander, a z-el­
ement monobender for 40 meters, and an
80 meter dipole. His rig includes a Ken­
wood TS·830S, a T4XB, and an R4B. His
most difficult zones from JA·land were
zone 2 and zone 40.

Hideo is 33 years old and a high school
science teacher. He has an XYL, one
son, and one daughter.

aSL Information

tlctent in four languages and works as an

n'lll lel'on

ove'll/fI
Gel"
,,~

CV Im. ge

.=

3 GREAT WAYS
TO

IMPROVE
SHORTWAVE
RECEPTION

E. O.C.
ANTENNA

BO OSTERS

O NE
YEA R

GUA RANTEE

AS LOW AS
$27.95

• Ehm;" 8tes C ostly Anlen nl I
• No h"e Tuning
• low Powe r Consumption
• No Ground,ng Requl1ell
• H igh E" ic iency

@ . Porleble lyp" 52795
• W ith 1'10''''''9 tor

9 ..011 """ery (nol "'eluded)
@ . Regu lar type S28 Q!i

• 110V.A C, power llUppIy
,n I". unll

5eM rour _ . Of ... 0 10
ELECTRON IC S OVEIlSE...S COR P. INC
110 c..s.. A _ . H _ _ .... NJ 07_

USA
, " u s o. _u", _._--_ -,...~-_ ..._...

WITH
!,lo re Frequency C

MOlll Ave<eoe
Mor. S~.r.

Less NOise & F, eq lHlfl

@ . UnrwerMltype 1139 ~
• 111).220 V. so-6O Hz
• Im pulS & Outpula

impedanol ....td ..ng

Hideo Takahashi, JF 1SEK, isa prominent
DXer in Japan. See "profiles of outstand·

ing DXers in this column for details.

Mario, /0MGM. at the operating position
of l A0KM in s. M.O M. Mario 's son can be
seen in the background. 1A0KM has
been one of the most exciting stations to
come on the bands for several years.
Congratulations to Mario and to AI,
10AMU, and the others who helped with

new country status for S M.o.M.

HF- lO thru 160 Meters
Solid Slate. 200 W. PEP . 3 Step
Tuning (1 kHz, 100 Hz. 25 Hz). 4
Memories. Auto Scan, Automatic
Up/Down Tuning . Dua l VFO , IF
Tuning Offset, Noise Blanker. Mic
Compressor , VOX. CW Side
Tone. Built -in 120 VAC and 13.8
VDC supplies. RITY·ASCII.
FAX operation . USB-LSB.
CW-W. CW-N (eW Narrow Filter
optional)

15 Meter Mobile DX'ers
USB·CW, lOW high, 2W low,
VFO Tuning, Noise Blanker , Fine
Tune ± 4 kHz, Digita l Frequency
Readout . 13.8 VDC, Neg.
ground.9.S"l x 9 "W x 2.S "H

15 METER

ALL NEW 10/160 METER

Prtc_ and .~lftC.llon.ere .ub)ed:
to change without nolkeor obIlgalion.

WORLD
COMMUNICATIONS

Export S.lft Infonn••lon
Cable: NATCOLGLZ
Order DlriKt or from your
local dealer (114) 63O-t541

COMING SOON
New Trtband Tranacelver
40. 15 &: 6 Meter

....C-IL ca. 26 Watts PEP
Built-In AC/DC
Power Supply

1275 N. Grove St.
Anaheim. CA 92806
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DAVE INGRAM, K4TWJ

A LOOK AT TH E WORLD AROUND US

Amateur Collectibles of Recent Times

What do these Items have In common? Each represents a unique and specialized area
of amateur coflectlbles. The field is trUly unlimited, including vintage radios, handies,

limited·produc tion items, and S5 TV gear.

A true modern·day collectible which can be used and enjoyed with style, this hand­
made Swedish key is a masterpiece of craftsmanship. Due to i ts U.S. cost of approxi­
mately $200, there are no plans to market the key in this country. Maybe a Swedish

amateur friend could suggest ideas for obtaining one.

items need only be recognized for their
beauty and potential when the purchase
opportun ity arises . The most logical way
to become famil iar with gear and trends
from recent e ras IS by reading related-pe­
riod amateur radio magazines. Check 10­
cal libraries and hamfest fleamarkets for
that info rmation. You'll surely find the
reading fascinating and the gear ove r­
whelrrunqly enticmq.

One 01 the popular setups of the

on the band ! Surely you 've also consid­
ered rebu ilding and occasionally reusing
your very first ham rig , right?

Classic Gear of Recent Decades
Some of tomorrow's most highly sought

collecti bles prese ntly res ide in fa r cor­
ners of distributors' warehouses, in base­
ments of senior amateurs, and on back
tables of hamfest tleamarkets. Those

A s we discussed in the September col­
umn, an increasing number of amateurs
are realizing the sheer enjoyment of col­
lec ting and restoring various types of am­
ateur radio related gear from past eras.
Those properly refurbished units can re­
turn many hours of nostalgic operating
pleasure Qu ite different from that expen­
enced with today's super-refined and
lightly packaged rigs. Of cou rse, there
may be some problems locating exact reo
placement parts for very early rigs, and
obtaining clean performance for present­
day operations can be rather challeng­
ing, but that's ha lf the fun of the game!
Some amateurs. however, may find their
interests lean toward more modern
equ ipment and/o r specialized areas. This
month's column thus is presented with
those thoughts in m ind-a sort 01 bridge
to the classics of more recent times. In
some respects, this might be analogous
to classic autos. While Model A 's and r's
are continuously in demand, there is also
signi ficant interest in MG's of the 40 's .
Cadillacs of the 50's, Chevys of the 60 's,
and even presently manufactured autos
such as Exca libu rs and Ferraris.

Recent<lay collectibles in the amateur
radio world can be categorized as either
Quite diversif ied or highly specialized.
This may include anything and everything
Irom c lassic teleprinters and hand keys
to " first run" models of s.s.b. transcelv­
ers Of all product ion models of a pa rticu­
lar manufacturer. The att ractive point of
such recent-day collections is compara­
tive ly good availab ility of rigs, parts, and
service info rmation. Add itionally, many
of these uruts can be used and enjoyed
on a fa irly regular basis. Return with us
now to those thrilling days 01 yesteryear
when gear was warm and beautiful and
we were too broke to afford it. Remember
how you yearned to own a National
NC30D " dream receiver " and Central
Electronics 2DOV " broadband" transmit­
ter, o r maybe one of the new Collins
KWM· 1 s.s.b. transceivers? The present
time may be a mite late, but the prices
surely are lair, and think of the lun you'll
have restoring it to mint condition! l ook­
ing for an inexpensive 30 meter rig? The
genera l-eoverage receivers and wide­
tuning-range transmitte rs of the 50 's a re
a grand choice. Why you r creativity and
ingenuity could be the envy of everyone

*Eastwood Village No 1201 50., Rt. 17 ,
Box 499. Birmingham, AL 35210
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Fast. Reliable Service Since 1963

'I'C' ~ 'I'•. ..-
The classic Collins KWM·1 transceiver
was a dream rig of its time. This staunch
performer still holds many hours of sheer
operating enjoyment for restorstionori-

ented amateurs.

teur receivers featuring passband tuning .
Keep an eye peeled for a surplus BC458,
which was used for v.f .o.' ing this setup.

If you don't have sufficient room (a
second ham room) for one of the previ­
ously mentioned setups, maybe a classic
transceiver would pique your interest.
The Sideband Engineers 5833 was an ln.
novation for its time. This solid-state re­
ceiver and tube final rig boasted a Collins
2.1 kHz mechanical filter , a.c . supply,
and speaker in one very compact box.
several b lue vinyl matching suitcases for
carryi ng the SB33, nuke. and logs are
also still in c irculat ion.

Another rather classic s.s.bfc.w . trans­
ceiver worth restoring is the National
NCX·5W . The W designates walnut cabi­
net, a beautiful piece which would com­
plement any decor , and it eliminates
problems of degaussing the cabinet.

Finally, there is the classic Coll ins
KWM-1 , a 20,15. and 10 meter s.s.b./c .w.
transceiver of the tatter 1950·s. Some­
how it wou ld seem rather natural to
switch on one of these units today and
still hear Gus, W4BPD, and Ack. W4ECI,
planning operations from Agalega and AI­
oabra. If you think the VOX on the
KWM ·380 is touchy, try the KWM-1. Seri­
ously, however. a fully refurbished, re­
tubed, and realigned KWM·1 could easily
steal your heart and become a dear
fr iend for many ,ears. (I' ve personally
been looking for a KWM·1 and malinga.c.
supply for many moons. They seem to be
getting scarce.)

How much money can one expect to
pay for the previously mentioned collec­
tibles? Since this is a very undefined
area, f ina nc ial calculations and/or trades
are extremely variable. Generally speak­
ing, however, we'll say it is what the buyer
is Willing to pay (usually low) and what the
seller is willing to accept (usually high).
Bartering helps.

Free "Tech-Data" Flyer

• • • • • • • • • • •

•
•

Limited space? •
Here's the antenna for you. •

• Covers all ham bands (80 thru 10). •
Fully assembled and guaranteed . •

$45 00 Postpaid USA •
• Send fOf trw brochur..

Rudy Plak. W6T1K •
• PO Box %6 San Marco• • CA 92069 •

•

•
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features time-sequentia l keying which
produces a beautiful sounding signa l. If
the provided 40 watts isn 't sufficient, add
a Courier amplif ier with a pa ir of new
811 's. The NC300 receiver boasts vari­
able i.f . selec tivi ty and gain, and its exten­
sive bandspread is complemented by a
flywheel balanced tuning knob. The final
touch to this setup would be full break-in
operation using a tube-type automatic
T/R switch .

On the more advanced and s.s.b . side
of recent-era collectibles, there are the
Central Electronics 10V or 20A, Viking
Thunderbolt, and Drake 1A "shoebox."
Wow, what a rig! That super signal is
complemented by one of the first arna-

--­eo-v-<'"-,.....
~- ""''''.'.., ....-N'-_.--- --~" , "' .....----_.-

Order by Mail
o r Telephone

Small Orders Welcome

Modernize any model of the original FT· 10 1
Series bl adding a/I three WARe bands for
RX and XI
• Use 10 MHz now; be ready for the others.
• Increase resa le value of you. rig,
• Easy installa tion. detai led instruct ions.
• Includes all crys tals, relays, etc.
• Tested. toot-proof design lor a ll bul ·ZO.
FT-l01 WARe Kit UN ONLY $25.
FT-901 WARe KIIIl4J (30M o nl y) ONLY $10.

Shipp inQ $3 (Ai r $5). Florida sales tax 5% .

GO FOX TANGO - TO BE SU RE!

~

ll-lE SEST I'\.A.Cf ' " auT. SELL 0"
TAADt NEW ...... USED EQUIPMENT

NUTS " VOLTS MAGAZINE
80X 111 1.0 ' I'\.A.CENTIA , CoO. 91~10

(1141UHl1l
po~ "f~ _1_, _
0I'fl YUoA u.S . SlfllSCllll'T1OM'
51...... a.. . il1.._ '. a-­51:'1.• • ..- . JnlI a.. ......

WARe for FT·1011901

1950's which can still prove its worth on
c .w. bands of the 1980's is the Johnson
Ranger transmitter and the Hammarluno
HQ110 or deluxe HQ180 receiver. Both
units wi ll benefit from a thorough c lean­
up, a round of new tubes, full rea lign­
ment , and a renewed warm-up period. As
a special touch to this setup, check CO's
and OST's of the 50's for an article cetan.
ing " Proxy" : a v.t.o. spot switch whi ch ac­
tivates when the '1.1.0. knob is touched.
Maybe you also can find a Dow Key an­
tenna relay and E1-Key paddle to comple­
ment the setup.

True c .w. buffs surely can appreciate
the beauty of a Johnson Navigator and
National NC300 setup. The transmitter

CIRCLE 19 ON READER SERVICE CARD

CIRCLE 30 ON READER SERVIC E CARD

For o ther grea t Yaesu mod if icat ions
gel 'he top-rated FT Newsleller.
St ill only sa per calendar year 'US~.
$9 Canada. $12 Overseas.

IRON POWDER and FERRITE PRODUCTS

AM I~~0<in1U

Toroida l Cores , Sh ie ldi ng Beads, Sh ielded Coi l Forms
Ferr i te Rods, Pot Cor es, Ba luns. Etc.

12033 OTSEGO STREET. NORTH HOLLYWOOO. CALIFORNIA 91 607
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The model 15RO teleprinter was a "receive-only" unit with a
finely tuned and smooth purr that added warmth to many ama­

teur setups.

The classic model 26 teleprinter was a quiet and compact unit
designed primarily for light·duty operation. The unit stifl can be
enjoyed with today's RTTYsetups. (Teleprinter courtesy ofJoe

Graffo. KA4BDI)

PRICE
$7.95
8.95
795
8.95
895
7.95
6.95
795

TA22's and ICOM portables which may
soon become extinct and yet collector­
sought items. Yes. HT collecti ng can be
as enjoyable as pistol o r cup collecting.

We've covered qu ite a bit 01ground in
th is two-part series on amateur conecu­
bles (see the September 1983 issue for
part one), including both past and present
times plus several areas of special inter­
est. Due to space limitations, some
thoughts appl icable to several areas
were mentioned only once. We thus suq­
gest you reread both parts and ponder
any between-the-lines ideas. It should be
apparent at this point that auto enthusi­
asts, gun collectors, or even plant bulls
don 't have the corner on collections. As
we've said before, there is somethi ng in
this exciting world of amateur rad io for
each and everyone of us.

73, Dave, K4TWJ

For HT owners operating inside a vehicle and wanl ing
increased TlR range. RF PRODUCTS has the low co~

scrcnoo.
Remove your eNC antenna Irom the HT and mounl on

tne AF PRODUCTS BNC magnet mount, install the magnet
mount on the roof top and connecl the BNC co-ax conneclor.

The magnel mount (part no, 199--445)has 10 leel of small
(51321 co-ax with eNC connector e ttac bed and is priced at
$15 ,95 (inCIU~ shi pping by UPS to 48 sl ales).
TO ORDER· $15.95 moneyorder or C.llshl~et.ek only

Fla.~.ckt S%tu. ~.lr UPS.ckt $1.50

lOW COST ACCESSORY ANTENNAS
DESCRIPTION

2M helic. 1lull length eNC connecter
2M helical slubby type BNC connecter
1 '10 M hel ica l Il,lll length BNC connector
1'10 M he l ica l slubby Iype eNC connector
." IJI helical stubby type eNC conneclor
'10 1.4 Ilelfl ble '10 wave BNC eoeeectoe
2M reteecccrc '10 weve e NG connector
2M--¥J,A whip '14 wave BNC COI'. oector

RF PRODUCTS
P.o. BOl 33. Rocldffdgff, FL 32955, U.S.A. (305) 631·0775

,.-----.-----..-- ....... UP YOUR ERP e--_

HT Collectibles
If you enjoy 2 meter f.m. activity, set­

t ing up a usable collection of ear ly hand­
held ta lkies can be a blast. Since the units
could be housed in a sma ll curio-type
cabinet. they would require m iniscule
storage room and could be pu lled lor use
on a moment's notice. Some of the partie ­
ular ly attractive ta lkies from past "crys­
ta llized " times incl ude the large varltron­
ics two-channel un it (one of the first
talkies manufactured especially lor ama­
teur radio use), the Clegg " bent " talkie
(which used Motorola 15 volt battery
packs), the compact and att rac tive Gen­
ave handle. and the Motorola clqarette­
pack-size HT1 00. The tatte r unit can be
amateur modif ied for lour channels, au­
topatch encoder , and V2 wall output-a
"dream unit " anyone would be proud to
own. Fina lly, there are original Drake

Specialized Collections
If you enjoy one of the specialized

modes of amateur communications. con­
sider starting your own collection 01 retat­
ed items. Those units also can be used on
an occasional basis, and the in-shack en­
joyment is tremendous. If you are into
RTTY, the sweet sound of finely tuned
mechan ics might be acquired from re­
stored mocer t-rs. 15's, 19K5R's, or the
compac t model 26 te leprinter. The olde r
model 14 was particularly unique, pnnt­
ing info rmation on a smote-nne stnp ot pa­
per which was fed from the unit' s side.
The model 15 was ava ilab le both with o r
without a complementing keyboa rd, the
former being known as 15RO, for "re­
ceive only." Likewise, the re are many ad­
dit ional items and tales in this area, and
we'll let you carry the ba ll fr om here.

Early SSTV gear . which was necessari­
ly home const ructed, can be acquired
quite inexpensively via magazine ads and
hamtest flea markets. In addition to their
collectible and nostalgic value, the units
can provide many hours 01enjoyable off­
the-air viewing .

Another very attractive area of ama­
teur collectibles involves OAP gear. es­
pecially those items you personally con­
structed and used for some notable con­
tacts. Suppose. for example , you con­
struct a sma ll 1 watt transmitter and then
use it to contact some very distant areas.
The ORP International Club awards sev­
eral certificates for such accomplish­
ments, one of which recognizes commu­
nications exceeding 1000 miles per watt .
The resultant award, OSLs, and utilized
rig would make an impressive dIsplay for
any shack.
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THE SCIENCE OF PREDICTING RADIO CONDITIONS

a monthly fea ture by

GEORGEJACOBS,W3ASK

S ince this issue of CO will reach most
subscribers before the CO World Wide
OX C.W. Contest weekend of November
26-27, here is an updated day-to-day
forecast for that weekend. It looks like the
weekend will fall within a period of good,
stable shortwave propagation condi­
tions. Expect High Normal conditions
during most of the Contest period. w ith
periods of Above Normal also possible. It
should be a really good Contest week­
end !

1983-Another Good Year
Despite steadily declining solar activi­

ty, 1983 was a good year for hlqh-trequen­
cy radio propagation conditions. The year
began with cycle 21 at a smoothed sun­
spot level of 93. It is estimated that by the
end of 1983 the cycle will have declined
to a level of approximately 70. Solar activ­
ity was therefore moderately high during
the past year, and this was reflected in
the generally good conditions observed
on all the h.1. amateur bands.

The Royal Observatory of Belgium, the
world's official keeper of sunspot rec­
ords, reports a monthly mean sunspot
number of 71.9 for August 1983. This re­
sults in a smoothed number of 90.2 cen­
tered on February 1983. A smoothed sun­
spot number of approximately 70 is fore­
cast for this month.

Solar activity has now declined to a
point where some noticeable changes
will take place in OX openings during this
winter season, as compared to past win­
ter seasons during periods of more in­
tense solar activity. For example, F-Iayer
OX openings on 6 meters are now very
unlikely, fewer OX openings will be possi­
ble on 10 meters, OX openings on 20 me­
ters during the darkness hours will be re­
duced considerably, and conditions will
improve for OX openings during the night­
time hours on 40,80, and 160 meters.

December Conditions
During December the 10 meter band

should open an hour or so after sunrise,
peaking on signals from an easterly di­
rection before noon, from a southerly di­
rection during the afternoon hours, and
from a westerly direction during the late
afternoon and early evening hours.

Excellent openings are expected on
the 15 meter band to one area of the
world or another from shortly afte r sun­
rise through the early evening hours. This

11307 Clara Street, Silver Spring, MD
20902

126 • CO • December1983

LAST MINUTE FORECAST

Day·to·Day Condllio ns Ex".cled fo, o.c.m!>e, 1983

Expacted Sil/nal Quamy
Plopagetlon Index • .• . .• . • '" '" '" '"
Above Normal: 6. 8. 17, 29 , , • C

High Normal: 3, 5, 7, 18,
23-24,28.31).31 , • C C·,

l ow Normal : 1-2, 4, 9-10,
12-13,16,22-27 , .a ' ·C C·, o.e
Below Normal: 11. 14-15,
19,21, 25 ' ·C C·, o.e ,
Disiurbed: 20, 26 C·, "

, ,
Wha.. expectad sign a ' quamy Is: A- E.cellenl opanlng,

excapllona lly slrong, sludy . Ig na ls grular Ihan 5 9.

B-Good opanlng. moda.. tely s llong s ig na ls va'Ylng ba·
Iwean 56 and 59, wilh Iillle ladi ng Of no in .

C- Fa l, open ing, s ignals belwean moderalaly strong and
weak, .a'Ylng betwaen 53 and 56. wllh some lad ing
and nol...

D- Poor opening. wllh week s lg nels varying be lw..,n 51
and 53, and wilh cons idera ble lad ing and noln_

E_ No opening e.".cled.

HOW TO USE THtS FORECAST
1. Find p,op"g. tlon Inde. anocleled wllh part icul ar

band opening Irom Propagalion Chart. appeerlll9 on
the 10llow lng pagea.

2. Wilh Iha p,opa l/a tion index, uselhallbo.alable lo lind
tha expecled alg na l q ua lity ..socls led with lha band
opening lo r any day 01 lhe month. Fo' e .ampla, an
opening s hown In lha chsrts wllh a p ,op ' g.lion index
01 3 will be good-Io-Ia ir (B·C) on December 1 and 2,
good (8) on Ihe 3'd, good·lo-I. I, (B-C) o n Ihe 41h, good
again (B) on Iha 5th, e 'c.

should be the optimum band for OX open­
ings during much of the daylight period.

Good-to-excellent OX propagation con­
ditions are forecast for 20 meters during
December. Opening at sunrise, the band
is expected to remain open to one area of
the world or another through the daylight
hours and into the early evening. To some
areas of the world, 20meters may remain
open during many of the hours of dark­
ness as wen. OX propagation conditions
should be optimum on this band during
and sho rtly after local sunrise, and again
during the late afternoon and early eve­
ning hours.

OX propagation condi tions on the low­
er frequency amateur bands should im­
prove considerably during December
and the winte r months. Static levels
should be at seasonally low values, and
signal levels are expected to be stronger
than at any other time of the year. OX
openings on 40 meters should begin dur­
ing the late afternoon hours, with the
band opening first to Europe and to other
areas in a northeasterly direction from
the USA. The band is expected to remain
open to one area of the world or another
through the hours of darkness and until
shortly after sunrise, when conditions are
expected to peak to Oceania and to other

areas in a generally southerly and west­
erly direction.

OX conditions on 80 meters should be
fairly good during December. Relatively
strong signal openings should be rose­
ble to many areas of the w orld during the
hou rs of darkness, with conditions ex­
pected to peak as the sun rises at the
easternmost terminal of a OX path.

Even the 160 meter band should have
its share of OX during December. Some
openings are likely to take place when the
transmission path is entirely in darkness,
or when part of the path is in darkness
and the other part is either in twilight or at
dawn.

To optimize OX openings on 40, 80,
and 160 meters, remember that signals
peak just as the sun begins to rise at the
easternmost terminal of a path.

Short-skip conditions during Decem­
ber favor the 40 and 80 meter bands for
daytime openings less than 250 miles in
length. Try 80 and 160 meters for this
same distance at night. For openings be­
tween 250 and 750 miles, 40 meters
should be optimum during the day, and
both 80 and 160 meters at night. Try 20
meters during the day for openings be­
tween 750 and 1300 miles, 40 or 80 me­
ters from sunset to m idnight, and 80 me­
ters from midnight through the sunrise
period. Try 40 meters again for an hour or
so after sunrise. For openings between
1300 miles and the maximum one-hop dis­
tance of 2300 miles, either 15 or 20 me­
ters should be optimum during the day,
20 and 40 meters from sundown to mid­
night, and 40 and 80 meters from mid­
night to sunrise. Ten meters should also
provide good short-skip openings be­
tween 1300 and 2300 miles during much
of the daylight period.

This month's column contains OX
Propagation Charts valid through mid­
Februa ry 1984. Short-skip Propagation
Charts for December appeared in last
month's column.

V.H .F. Ionospheric Openings
A major meteor shower, the Geminids,

is expected during the second week of
December, reaching peak intensity be­
tween the 11th and 12th, with a meteor
count of approximately 60-70 an hour. A
second but less intense shower, the Ur­
sids, is scheduled to peak between De­
cember 20-21 with a meteor count of ap­
proximately 15 an hour. Both showers
should produce brief periods of ionization
which may make possible short-skip
openings on thev.h.t. bands for distances
up to approximately 1300 miles.

December is not optimum for trans-
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equatorial scatter propagation . How- December 15, 1983· Februarv 15, 1984 S"',," 12·14(1 i oe.ro (1) "2-19 11f 0 1·02 ~ H

ever, an occasional 6 meter opening may
Paclhc 14·17 (21 10-13 (2) 19-22(2) 112-04 (2)

Tim. Zone: EST (24-Hour Time) ..... 17-19 (3, 13-1611) 22·00 (3) )(·07 (3)

be possible via this mode towards South Z.... la r><l 19-20 (2) 1&-18 (2) 1lO-O2 (2 ) J7·08 (2)

EASTERN USA TO: 20-21 (1) 18-20 (3) il2-04 (3) 08-09 (1)
America . The best time to check for TE 20-21 (2) ,)4.Q6 (11 04·05 (1)"

openings is during the evening hours be-
2 1-22 (11 06-07 (2) ,)5..07 (2)"

-~-
07-09 (4) 07-08 (1)"

tween Band 11 p.m. local l ime.Open ings, 23.(11 (2)
09-12(2)

W..s1etn 07-08 (1) 06-07 (1) 14·16 (II
if they should occur at all , wi ll favor loca- & Central 08-09 (2 ) 07-08 (21 0 1·05 (I I 1&-17 (21 AuS1I"11· 09-10 (1, 08·1 0 (1) J7-10 (3) OO-05 l1l

lions in the southern tier states.
Europe 09- 11 (4 ; 08·09 (3 ) 05-07 (2 1 11·19 (31 . W 10- 11 (21 10- 12 (2) 10- 12 (2) ,)5..07 (21.- 11-12(3 j 09-12 (4 i 07-09 (31 19-02 (41 11-12 (1) 12-16 (1) 12'1!>11l <17-09 (1)

Some auroral-type v.h.t. ionospheric ..~ 12· 13 (2j 12-13 (3; 09-11 (21 02-03 (31 1!'>-17 (1) 1&-18 (2) ~5-17 121 05-0B (I)'
13·14 (I' 13·14 ~~!, 11 -12 (3 1 lJ3-()4 (21 17· 19 (2 ) 18.20(3) 17_20 I I

openings are likely to occur during De- 14.15(1 / 12·1 5 (41 04~ (1 1 19-20 (1) 20-2 1 (2) 20-22 (2)

cember fo r distances up to approx imate-
'5-16 (3) 17·19('" 21-22 t Il 22.(12 PI
' &- 19 (21 19-20 (2\" 02.(14 (21

Iy 1300 miles, particula rly when condi- 19-23 11 ) 20-02 (3)' 04.(17 (ll
02-03 (2)"

ttons on the h.l . bands are expected to be 03-{)ol (1)" 00_ 07--(lB (1 , 06-07111 J7.(19 (41 17· 18 (1)

Below Normal or Disturbed. Ch eck the """. 08.(19 (3 ) 07-08 (31 09-11 (31 'fl..19 (2 )

""""". 09- 12 (4 ) 08-10 (41 11· 16 (21 19-21 (3 )

Last Minute Forecast at the beginning of - 07-08 (1) 06-07 (1 1 23-02 ru 1&-19 rn Noilhem 12-1<1 (3 ) 10-'3 (31 1&-17 (3) 2 1.(14 (4 )
E....ope & 08-10 (2) 07.Ql (2) 02-{)ol121 19-23 (2)

"""""" 14-1614 1 13-17 (41 17·21 (4) o34.QS (3 )
this colu mn lor those days during tne 5~

10- 12 (1) 08-10 (3) ()4-(16 rn 2'3-03(1) -- 1&- 17 (3; 17·1 9 (31 2H lll (3) 05-06 (2 1
10-12 (2) 06-07 (2) III-Cl ru'

""""" 17-18 (2, 19-20 (2) JO-03 (2 ) J6.(l7 (II
month that are expected to be in these 12-13 (1 ) 07.11(3) 18· 19 (1 1 20-21(1) ~ll1 19-20 or
cateqones.

11-13 (2) 05-07 (2) lO-22 (2)"
13-1<1 II) "!2.(12 (3)"

A secondary seasonal peak in soorao-
,~ Cl7..(Jll ( I) Cl7..(Jll (1 ) 06-08 (2) , a- lO PI

)2-{)ol It I"

-~ 08-10121 ce-es ~, 08-10 P I 20-22121
<J4.(l6 (1 I'

~. 10-12 II) 09-11 (4 ) 10-13121 22.(1() I I I
HOW TO use THE 0 _ ...- 11· 12 (3) 13-16 (3l 20-23 PI'

PAQPAGo\TION CHAR TS ,= 12· 13 (21 16-21 (2 )

""'" 01-08 (1 06-07 (1) ' 3- 14 II, 19-21 III
13- ' 4 n: 21·23 (I)

23-02 (21 ...... 08·11 (2 07-Q9 {21 ' 4· 15 (21 2 H l2121
1 Use Ch;I,' appr""'lle 10 you. lIansm'n.... lOcallon Tile ,or 11· 14 (3 09-12 II I '5-17 (3; ce.ce t1l

Easl....n USA Ch;Irt can tie U$ecI "' 1!'1e r. 2. 3_ 4. 8 KP4. KG<!
J2.(l6 11)

~N . 14·16 [4 12-14121 17-21 (4) 2 ' -{)3 t I l'

Ind 1(V4 a ' U S "' lfle USA and~I ca_ a ' .... , "' Canada - 08-09 (1) 06-07 I ' ) :n .(l611) la-22 (1) "* 1&-17 12. 14-16 (31 2 1.(12 (3)

Itle Genu al USA Ch;I,' "'!he $. 9 ana 0 l'ea5. lfle W<!Sle. n .... 09-10 (2 ) 07,10 (2) J6.(l8 /2) 22-02 (2) ...... 17. 19 11 1&-18 (4 ) J2-{)ol (2)

USA Cllatl on llle 6 a nd 1 a 'us_ana w,ln IC> IEwf'lalleSS;K:· 10-11(3) '0-13 13 <JB..13 II I 0:2-{)3 (1 ) """"" 18-19131 034-(17 (11
19-20 (2) 07-{l9 (2)

cu'acy on Ille KH6 a nd KL1 1'eas 11-131-4) 13- 1$ (4) 13-1!>121 00-0:3 11 )" 20-21 ( 1) J9. 11 ( I )
2 The lltedoCled t,mes 01openong$ a'" tound uncle. t.... apo 13-1-4131 ' 5-17 (3 ) 15-16 13 1

llt"",..,te ......t", !)and coturnnl 10 Itl'OUQn 80 Me le , sl to"a pa ' -
14-16121 11·18 (2) 16-18 (41
1&-17 (l) 18-19 (Ii 18-21 (3 1 ic·£ propagation is expected during D&-IICula' o x . egl()f1 as SflOwn ,n I.......It-.....nd .:OIunln 01 llle 2 1-(11 (2)

CIlaIlS. An ' mc:kal" I". Dest I'...... 10 IoSlen '0' 160 mele, cember (the major peak occurs during
open'''IlS ,~ 08-10 (11 06-1 0 (I, 0)1· 13 (1) 18·00 (1 )

3 The .oroPI ~I"'" /IIde . IS In'H'umDe' lhat Ippea ' s ,n ( , & CenT.al 10- 12 (2) 10- 12 (2, 13-1!> (2) the summer months). This should result
all.... tile l,me 01 elcn pte<!oCled operong TI>e """'. lI"<l,cales .""" 12·14 (3) 12'1 4 (3:, 15-16 (3) in a number of good short-skip-type open-
m" numDe' 01 ","y$ dy"ng lhe rnot'ltn on wnoCn Ille apen,ng IS

14- 1!> 12) 14 -16(4) 1&-18 14)
15-16 (1) :&-17 13_ 18 ·20 (3) ings on the 6 meter band between ens-".peeled lOla"" pia.:" as \oIlows ,7,18 12, 20-23 (2)

(4) Open,ng stIou ld oc.:u ' on mor" lnan 22 days 18-19 Pl Z3.(l1 tn ranees of about BOO and 1400 miles. seer-
(3) OpeM'9 stIould occ ur tlelw"" 14 and 22 (layS adic-E condit ions usually peak during the(2) Opening Sf>CiU1d eeeur flelWOMWl 7 a nd 13 (lays ""',...., 07--08 III 07·09 P i 12· 14l1l 18-19( 1)
(II Open,ng stIou ld cccu. on leSS tha n 1 (lays A!nca 08· 10121 09-11 (2 ) 14- 15 (21 19-21 (21 early evening hours, but some openings

10-12 (4 ) 11.12(3) 15-18 (4 ) 2 H lO (1)
Re!e' to 1M "Last M,nul" Fo'...:as!" al Ille DeO,nn,ng or tnos 12-13 (Jl 12-15 (4 i 18·20 (3 ) 19-22 (1)" may occ ur at other t imes as well. An oc-
cOl<Jmtl to< rile aclual cates on wn,cn an apen,ng ..,In a spec 'l- 13·1 4 (2) 15-17 (2, zo-ot (2) caslonar S meter s-taver DX open ing mayoC f)fOf'llfla/ IO'l mdtI. IS l,ol ly 10 occur. and Ille s .gnal OUil hly 14·15 (1) 17· 18 (1 , 0)1-03 (1)
mit Cln De e .pected be possible during December , but solar

4. Times SflOwn In 1M Cnl'tS I'e ,n 1M 24-hou' sySlem. Cenl,al 08-10 (1) oz-oen, 06-07 (I) 06-08 (II
wne'e OO ,s m'dn lgnl, 12 ,snoon; 01 " I AM" 13 's I P M, elc .""'. 17-19 (1) 08-10 (2, 07-09 (2) 20-22 (1) activity has now declined to the point
App.op"a1" Sll"",,'d l,me IS used_ nor GMT To cOl",e 'll0 ••• 10-11 (1i 09-12 (1) where such openings will be few and fa r17·1 9 III 18 ·20 (1)
GMT. a<Xl 10 tn" l'fTIfIS Snown ;n Ille app.ap"lle cnall 8 hours ~>O-23 12) between. Check for 6 meter OXopenings
In PST Zona, 1 nou,s ,n MSTZone ,6 hours ",CST Zone. ar><l 5 23-01 (1)
howS In ESTZone. Fo, e tample. 13nOlJ ' S ,n WlS n"'glon . 0 C on days that are expected to be High Nor-
is 18 GMT Wne n '1 IS 2{) nou's In LOS Anllele s . It is 04 GMT , South(!a s1 09-10 (1 ) 09- 10 11i :)6·07 (1) 0S-071 1) mal or Above No rmal. The best chance." "'.. 10-1 112) '0-12 12i )7-0912)

5 The charts ere based upon I "ansmilled power 01 250 11. 131 1) 12. 141 1) 09-1111) for such openings is towards the Carib·
18-20( 1) ' 7·18 (1:, 17·19 P)

walls C.W" 0' 1 kw, p.e.p on eeeee-e. ,nlO I d 'POleln' e nna s 18-20 (2: 19-22 (21 bean and Latin America from about an
Qus ,ter,wl .eleng tn sDove g10Und on l60Snd 80 melers. and 20-21(11 22·03 (1) hour or two before to about an hour aftera naOl-wa.e lengln al,xwe g'ound on 40 aM 20 melers. Imll
..a. "le ngm atl<J\oe g'outld on 15 1 t1d 10 mel"'s Fo' eac n 10 ,,, 17·18 (1 1&-17 (Il ' &- 18 tu .:J5-08 (1) noon.
dB ga>n above lhese ' ,,!e 'ence .... .. Is. lhe prwalld'tQn mde. El st 18-19 (2 17·18 (21 18·20 (21 05-07 (1)' The Editor of this column would like to
..,II 'hCfease t>y one ...." 11'" eacn 10 dB lOSS, It Wi ll """" r by 19-20 (1 18-20 (3) 20-22 (31
one Ie\lfl l 20-21 (2) 22·00 (21 take this opportunity to extend his warm-

6 P,opagahon dalil conla,nltd m tile Cnarts fl,aS Deen pre- 21·22 (1) ()().02 (1) eSf wishes 10' the Holiday Season to
pa red 110m tlasoC dall publoSfl&(l t>y " ... Inst"u1e ro, Te lecom- G2-{)ol (2)

munoCa h"" S<;,enc"sor the U S DeptolCommerc.. , Boulder.
04-(17 (1) readers everywhere .

ceeeeoc. 80302
07-09 (2)

73 , George, W3ASK09- 1 ' 0)

IrID' 0. 'I DEGREES & -437tl HUES" P.opaga.ionDAnl, 6-20 """, 11l'C
SOIAR FLUX: 120

30 SOFT WARE
----- -- ..._------- ...._._ --------- ---

MUF'PLOl'(!'4.) wi l l give yoo MUF. LIlF. Dilta.o.ce &; BeariIl€, inI"onoe.t.i ao to IiW;J targe t 00 t oe
26 ..cee . Ta.r!;e ts can be ee ieecee by DX prefix , clLll , atat e abbreviation or actual l lLt/lao •

22 •• • ______ • • • •• ____ __ _ _. __ ....._- As IUl operating e t d , MUFPLOT i $ lovllu ll.ble. If y~ i n teres t i s oxrcs , MUFPLO'I' V111 eilOW

18 _____ • •• _______
y ou -..he n lI.'l d veere to work you r _t. needed count rie s ; 1 f you are II. QRP operat.cr , MUFPLO'I'

----- wi ll sbo>< you 00 "'b i e b baad$ ywr ~re cioos -..a t t S ....il l d o t he :%lost g ood; e ve n rll£ c beve r l

14 . _____ _ _ _ • • •
Will !inc!. it. usefu l tor Ichedul1ng t hel r cccceet,e ,

--
Also, since MlJFPLOT i l a sll1L\ la.t1on o f t he' iooosphe re, " " l de ll.l II,l; an educatlooal lLld

10 ._- -- -_....---_.- - f or le&r.1ing about pro~t1 on . You c a.n vary t.he pereee t .e r a ( d a te , solar flUX, e t c. ) ...
....------ --_ ..---_.----- illlllO!d.iately see the effe c t they b&ve (Xl the I«1Y &; WF •

6 VIe-20(~) vers ion (no U1F ) i s $7.95 tape • $9.95 di e k . BASE (2 ) S"fS'ID!S
OONTINUE, PRINT, Sl'OP t e-64 ( '!)!: ) versioo. i s $27.95 tape , $29. 95 d ill:. . 2534 Neb rask a St.

I·
0 2 4 6 8 10 12 1416 18 20 2:2 e, APPlE II ( 'l)I) version $29.95 die" only . Ava il.&ble 1/ 1 / 84. Sa,g1Ll&.... . MI. _1

PHCYI'OGRAPB OF C- 64 PLOT
Add $2 . 00 for Shi PP i j &; handling. Sbipped le t c 1.ll.Ba . ( 5 1 7 ) m - 56l3
VISA / MASTER C!lARGE CHECK a c cepted.
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"'..... ,. 06-09 (1) 18 ·1 9 (1) CIO-O!> (1) ....." 08-ll91 1, 08·10 til 11-14 t i l IlHlO t il 5~
02-06 (I ) 19-23 (1)"- 1S-18 (I) 19-20 (2) • e-. 09-12 II I 10-13 (2) ' . ·16 (21 06-07 (2)

"''''dIGI 18-20 (2) rooo PI -. 12-13 m 1]· IS (3) 16-19 m 01 .()9 (31
20-2 1 ( 1) 00-0:2 (2) 1). 1. (2) 15- 17 (2) '9-21 (2) 09-1 I (2)

1I2~ (3) ' .· 16 (1) 11· ' 8 ( II 2 H lO (1J 11 -1] 111
1)4-(16 ( I)

""" ret
......., Cl8-Oi ( I) 0 7. 10(11 01· 13 tIl 18·19 (1, ,~ OHl9 (1) 07.Q!1 ( I) 22-00 ti l 16-2 1 (1)

08-09 ( II -. 09- 10121 1().11 (2) 13-1512') ' 9-21 (2)
_.

08- 10 (2) _m
10-12 (3) 11-12 (3, 15-16 (3, 21'2211l ~. 10-11 ( I) (X).01 (I )

.............. tlesI_ 10 ..... tor eo ""*'" opel _ ogs . 0perw'91
12· 13 (2) 12· 1. C4 , 1ll-18 C., ..... 07. 10(2)
13- 14 P} I.- , S (3) 1&-20 (3) '$ 10-' 4 ( I)

on 161) Meters are Mo »<ety 10 0CQIt lUng~_ ,5-17 (2) 20-21 (2) 14-16 (2 )
........ 80 MeIer opel _ogs ... __ .....,., a becast fa""" 01 11-18 (1) 2H lO (1) 16-111 t l)
(21. 01 "9*.

December 15, 1983 - February 15, 1984
e-. OIl-TO (1) OH 19 (I) 06-07 (I ) 06-08 PI w_ 08-119 (I ) 06-08 (1) ()5..101ll 18 -22 ( I).""'. 18·20 (1) 18·1 9 (1) 07·09 (2) 19-2 1 (1) ",.. 09-11 III 08-11 (2) 10-13 (2)

Time Zones: CST & MST (24-Hour Time) ... 1~20 (2) 09- 11 (1) 1 H 3 l4) 1 \ ·1 2 (3) 13·1S (3)
2().~ 1 l' ) 17-19 l l ) 13· 14 3) 12·'4 (4) 15- 17 (4 )

CENTRAL USA TO: 1~22 l2 ) , 4' 15(2) 14·1 5 (3) 17·16 (3)
22·00 \) !5-lS (1) 15- 16 (2) 18 · 19 (2)

Soult>east 1)9.10 (') 09- 10 (1)
HH 7 (1) 1!T2 1 l')

Weslem 07-06 (1) 06-07 (1) 02·06 (1) 15-17 (1) 07·08 (1) IM-07(1) O(}OJ 2).""'..... 08·09 (2l 07 -(16 (2) 06-07 (2) 17-18 (2) ... ' 0-12 (2) 10-12 (2) 111-09 12),-- W- l0 13} 011-10 (3) 07-09 (3) 18-0' (3) 12· 13 (11 12· '4 (I ) 09-11 31 "'"~ 09-10 (1) 08- \ 0 (1 ) 08·13 ( 1) 18·20 (1)...... 10-" 12/ 11). 12 (4) 09- 11 (2) 0 1-02 (2) 1&-17 PI 16-18111 ''''3 (2 ) & Cenlrill 10- 12 (2) 11).12 (2) 13·15 121-. 11.12 (1) 12· '3 (2) 11-13 (3) 02-<J3 (II 11·19 (2) 18·20 (2) 13-18 (1 ) ...... 12·' 4 PI 12· ' S (31 15-11 (31
13- 1. (1) 13- 16 (2) 11·20 p!" 19-20 (1) 20-2 1 (I I 1&-20 (2) 15-'6 (2 ) 11·19 (21

16-19 (1 ) 20-01 (2' 20-21 (1) 11;.-17 ( II 19-20 III
19-22 (2) 0 1-<12(1)'

far East 16-17 (1) 1S-16 ( 11 ......., ce- tcm ONI9(1)22.(1() (1) 1$- 11 (1) 02.(l8 (11 01·12 (11 1&-20 (11
CJG.02 (2) 11·19 (2) rs. rr (2) 11· 18 (2) 00I .(l1 (I r -. 10. 12 (::» ~12 ta 12 ·1" (21

19-20 (1 ) 11·19 (3) 18-20 (3) 1::>·1 " ( II 1::>-15 (3 ) ' ''·15 (3.......... 0&-00 P) 06-01 ( I) 22.00 (1) 11·111 (1) 19-20 (::>J 20-::>3 ra 1$-1612) 1$-11 (.. ........ ~IO (::» 01· 10 (::>1 CJG.02 ra 19-22 1::>1
20-::> 1 (1 23-01 (1) 16-11 (11 17- 19(3.

'-' 10. 11 (1) 10. 12(1 02-06 (1) 22.01 1 01-00 (2l 19-20 (21

~
06-0ll (2) 19-00 (1 )' 03-07 ( I ) 20-21 ( I)
08-11 (3) 07.()9 (2 ) CJG.02 (II
11-12 (2) 09-11 ( II
12 ·1" (1) e-. 11·19 (1) 07. 10(1) 0lI-01 ( II 0!Hl7 ( II.... 10. 1" ( 1) 08.()9 (1) 06-07 (2) ::>3.01 PI ..... 16- 11 (1) 07-(912) 11-20 (1)

Easlll<n 0&-00 (1) 0 7-08 (1) 001-06 ta 18·20 (1) ,- ''' ·'6 (2) 09- 11 (21 07-09 (31 0 1-02 (2 ) ... 11-19 (2) ~1I11l_.
09-10 (2) 08·1\ (::» 06-10 (1) :zG.22 (21

..... 16-18 (3 ) 11-13 (3 ) 09-12 (2 ) ON 16 (3 ) 19-20 (1 ) 16-18 (I I_M ' 10-11 (1) 11 · 12(1 ) 10- 12 (2) 22·23 (1 Zealand 18· 19 (2) 13 -1" (2) 12· 18 (1 ) 06-07 (21 18·20 (2...... 12· 1" (3) 20-22 (I)' 19-20 (1) ' ''· ' 6 ( I) 18·20 (2) 0 7 .(l8 (I ) 20-22 (I.
Easl ' ''· ' 8 (2 ) 16-11 (2) 20-00 (3) 03·07 (I )'

16-22\1} 11· 19 (3) 00-02(4 ) South""sl 09-11 (1) oe.os (1) or.oe (ll 03.(81 1)
22·02 {2j 19-20 (2) 02·04 (3 ) ••• 14· 15 (1) 09-11 (2 ) 08·09 (2 04 .(6 11 )"
02·()01 ( I ) :zG.21 ( I ) ()oI -05 (2) l S-11 (3 ) 11·13 (1) ~II (3)

05-06 (1 ) 11·18 (2) 13 ·1 5 (2 ) 11 ·1 3 (2 )

-~ 01-08 (1) 0&-00 (1) 06-13 (1 ) 18 ·21 (11 18 ·1 9 (1) lS-18 (3) 13 ·1 .. ill...... 08·10 (21 09-11 (2l 13-1 5 (::>l M'I'I Austral· 08.()9 (1) 08· 10 (1) QS.07 ( I) 02-0<' ( I) 16-19 (2l 18 ·1 9 (I)
10-12 (3 1 1· 14 (3 1$-16(3 "''' . - 09- 11 (2 ) 10.14 (2 ) 0 7-08 (2) ()oI.(l1 (2) 19-21 (1 19-21 (2)
12·1 4 (4) 14 · 16 (.. ) 16-18 (.. ) 11-1::> (1) '''· 15 (3) (18.10 (3) 0 7-(l\l (1) 21 ·22 (1)
1..·1 5 (3) 16-11 (3) 18-20 (3) 1$-11 (1) 1$- 17 (4) 10. 1::> (::» ce-ee ( I )"
1$-1 6(2) 11· 18 (2) "''' m 17 .1 9 (2) 17· 19(3) 12 -15(1) Far Easl 14·1 5 (1) 13-1 4 (1) 02-0<' (1) 00-01 (II
16- 17 ( I) 18·19 (11 22.(}1 (11 19- ::>0 ( I) 19..::>o I::» 1$-11 121 1$- 16 (2) 14· 16 (31 0 7-08 (1) 0 1-00 (2)

16- 17 (41 16-1 8 (4) 08-11 (::» ca-oe (3)
20-21 11' '1-20 tl, 17· 18 (3J 18- 19 (3J " · 13 (1) 06-0ll (2)

20-::>2 (::» 18- 111 (2) 19..::>o (2) 13-15 (2) (18.1 0 1Il
::>2-00 ( I) 19-::>0 (1) :zG.2 1 (1) 1$-16(3) 02-(811)"
03-05 (2) 16-18 14 •

Cio ibbe&I. OH lll (1) 06-07 ( I) 06-071::» 11 ·18 (11
111· 20 (31
::>0-::>1 (21...... 08-09 (3) 01-08 (2) 07·1 1 (31 18 ·1 9 121 ::>1·::>2 (II........ 09-1 1 (4) (18.12 (31 11-15 (2) 19-00 (3 )

71 Meadow Road, New Castle, Del. 19720
&~ 11. 13(3) 12· 17 (4) 1$- 11 (3) 0().{)4 (41 .... 10- 12(1) 07-ce r u 02-06 11l 22.(1() (1)

""""" 13- 15 (.. ) 11·16 (3) 17-::>0 (4) ()oI -05 (3)

'" ""'. 1$- 16 (2) 18·19 (2 ) 20-::>2 (3) 05-06 (2) PilCIfoc 12 · 14 (2) OfH19 (::» 06-07 (2) IX).03 (2)
Factory Authorized Dealerl 302-328-7728 .~ 18- 17 ( I) 19-20 (I ) 22-00 (::» 0&-01 ( Il ..... '4·16 (3) 09-11 (3 ) 01·09 13) 03·06 (31

9·5 Daily, 9-8 Friday, 9·3 Saturday =l~l 19-20 IT Zealand 16- 11 (2 ) 1 1· 15 (::» 09- 11 (2 ) 06-01 12j

20-22 a- 11·19 (1) 1$-1 1 (3 ) 11·11 (1) 01·08 P I

YAESU AZDEN SANTEC ()oI·06 (I) 22-0 1 (3 )" 11·19 1") 11·1812)

OH)::> (2)" 19-20 (3 ) 18·20 (31 00-03 (I)"

02 ·04 (11' 20-2 1 (2 ) 20-23 I") 03·06 (2r

ICOM MICROLOG KDK
21 ·22 {I ) 23·00 (3) 06-07 (I )"

,~ 01-oll ( I) 06-01(1 1 04.07 ( II 19-21 (I. 00-02 (2 )

TENTEC
...... 08·11 (2) 01.(19 (::>1 01-09 (::» 21-02 (2. Austra! 10-1 3 (1 ) ta-os (11 18·::>0 11) 0 1-00(11KANTRONICS Paraguay I I-l 4 (3) 09- 12 (I ) 09- 14 (11 02-05 P.
&u. ' ' '- ' 6 (.. ) 12· 14 ta 1" · 15 (::» 21-0<' lIl' - 13 ·15 (2) 09-12 (3) 20-22 (::» ca-oe \21

Order & Pricing
.,., 18- 11 (::» 1" -15 (3) 1$- 11 (3) 1$-11 (3) 1::>·1 5 (::» 22-02 I I) 06-0ll PI

=- 11· 18 ( I) 1$-11 (.. ) 11·::>0 (.. ) 11·19 (2) 1$-11 ( I) 02-05 (2)

11·18 (3) 20-02 (3) 17-18\21 05-061 11 0 1-00 (1)"

800-441-7008 18·19 ta 02-0<' (::» 18· ::>0 (3 ) 06-0ll 12. CG-06 (2)"

19..::>O( l) 20-2 1 (2) re- IOI") 0lI-01 or
21.::>2 (1 ) 10-1 2 12 }

NO Sales Ta_ in Detaw. e! one mie ott 1-95 - ,. 01.(19 (1) 11·1 9 (1) 22-05 (I) 12 ·1" III

CIRCLE 38 O N READER SERVICE CARD - . 16-18 {I) 19'-22 (2) e--. 01-08 (1) 06-01 {I) 06-<I112}
-~ 18 -20 (2) 22-00 (3) 17·18 (11

20-21 (1 1 .....m e-" 08-09 (::» 07-(ll1 (2) 01.(19 (.. ) 18·19(21- CAOOIlU. COIL CoAp. ~. ()oI..(Jll I I I ........ 09-10 (3) 08·13 (3) 09- 1312. '9'- 23 (3)
<c••

06-01 121 & NOr1hern 10- 1" (.. ) 13- 16 {.. ) 13-15131 23-<n (..)
~

POCLTSEY, VI. U7&.-_ 812·zn.....u 07.(19 II e..- 14·1 5 (3 ) 16-17 (3) 15-19 ("I Q3-<M (2)
... , •• ro _ COOlI_". "" "' .... 15- 16(2) 17-18 (21 '9-::>0 (3) 04-05 (1)

toI.... ' __•• ILT .~ 16- 11 (1) 18 · 1901 20-00 (2) 19-::>0 (1)"

___til _ '''' 0".. " ... 00-06 (1) 20-22\2 \"
OSTOCI'19 .. U ... . .... ...••.•••••••.•..... . 11 .50 22·00 (31·

0 " . T'_''''''·25 w.n_. 00-02 (2)"
AIIIIL " .._ .. :150 • • • • • • • •.• • •• •• • •• • • • •• ,. 02·04 or

T_ Tin I.WA5 .. _ T._",m...

December 15,1983· February 15, 198405T _ . '1' " 21 . . . . . . • . . • . • . . . . . . . . . ... . . . . s .a Pe.u 07·08( 11 06-07(1 1 12·'4 ( II 20- 22 (1)
Min i MIwr·, Dr..... 11..,..._ BoOvoa . 08·\1 (2 ) 07 -09 (2) 14 · 16 (2) 2Nl1 (2)

QST Set> ·1... I ' ············ ··· ····· .2. 25 Time Zone: PST (24-Hour Time) ~~.y 1 1.1 3 13) 09- 13 (3) 16-11 (3) 01-0<' (I)___e--II__
13· 15 (.. ) 13 · 1.. (2) 11·1 9 (4) 22-02 (11'05T_71.I2 . .. ........................• Hili WESTERN USA TO:"'-".... ow _ .. 011.. T.___ 0.. 15- 16(3) 1"-15 (3) 19-22 (3)

~'19.II ...•...•..•..•.•.••.••••.••.• 'J-JI =- 16-17 (2. 1$-111") 22-00 121
... " . ......I..... lOW _ , __ ........... •. • 17·18 ( I. 17-18(3) 0CI-02 (3)
"- ..·4'oc.T._..... 18-19 (2) 02-00 (21•_?l .. u ............................... • • W ISI .. I ON llll ll 07-08 {I) 22-00 (1) 18-21 ( I) 19'- ::>0 I II 03-0<1(11"'iCA__,- ........ 08- 10 (2) 08.(19 (2) IX).03 (::» 2 1.(1() (21

0lI-01 (1)
-.u.UIIS '- 01"" (2)GoO l"OWfll __ _ _ _ A.. IIL ... • p. 51!1 10- 11 (1) 09-1 0 (3) CG-06 ( I) 00-01 1Il... ", ... ... ...... 10-11 (2) 06-09 (21 19'- 23 ur

08-0II(1)

IK....... . II ... ·• · .. · •· .... ······ ...... 112. -. 11 ·12 (1) 09-11 (3) "'..... ,. ce-ca II) '6-18( 1) 23-05 III)0<....... " •••••••••••••••••••••••••••••••••• ." 11-1: !~'K ......." • •• I. ... , :I I..... _ I .........••..•.. u .• ' ' '- 16 I ) - ' ' '-16 (lJ 18·::>0 (2)

10< ....... :1. • :1. ... 1,1 u;ct. _ I ...... .. _....... ... --- 16-1 9 (2) 20-00 (3)
_ ...... :1. ' :1. 11:1. or 1;1 1..... _ I . _.......... • • e-• • 01.(19(1) 06-01 (1) 18-18 (1) 11·22 ( I) 19-2 1 I II CiO-OoI 121

"""'"'" 07.(19 (2) 22-00 ( I) 22-00 (2) OH16 I I.
_._ ........."'0 ...;1. ".. ... _ HE"LIST K . 'W_ ,_.

09-1 0 (1) 0CI-02 (21 00-01 m 06-0ll (2)
__...__..._ ....O'<..............~.~ I ... . oe.m 11)
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WILSON ANTENNAS ARE 8ACII•••

•-•-"'

WV-1A
4 BAND TRAP VERTICAL

110 ·40METERSI
AMATEUR NET
~ $84.15

No bandswitch ing
necessary with this
vert ical. An exce llent
low cost OXantenna with
an electrical quarter
wewelength on each band
and low angle rad iation.
Advanced design
provides tow SWA and
exceptiona lly f lat
response across the lull
width o f each band.

ADD 30 AND 40 METERS TO YOUR
TRI·BAND WITH THE NEW 33-6 MK

AMATEUR NET'" SO $84.15
No w you can have the capabil ities o f 30
meter and 40 meter operation on t he Sys­
tem 36 and System 33. Using the same
type high quality traps, the new addition
will offer 200 kHz of bandwid th at tess
than 2:1 SWA. The new 3J..6 MK will fit
your present SY360r SY33. and using the
same single feed line.

P.,.on, 1C"-ck
(Allow In f lit' . 2 Will .}

or C.,hl.,. Check .::::::;
(Ship /mm.clJ""rJ

wlth orders
••m " .,. lre'ght

Continent• • U.S.A.
AMATEUR NET

$38MO

"""" $328.95~

N AMATEUR NET 1.---7
~

$239.70

IS TilE MANUFACTURER

Longest a--.t: 211'1'>·
T iftSI radlul 11"1'
......Imum 1 dl• ...-t 2" 0 .0.
Surlace I.'~. ft .
Wlndlo..tlngltlOmpfl 215-".
·"Imbl"'~~ppro• .l S3 ...
ShlpplngwelgM C.ppro...) , , 12 '"
Mulmumwlnd.....m.. . . 100 ....

I.onoHl . I.....u t 27"-
T"""",, r..tlu.: IS ..•
M.........'" mall dlamet-. 2 ' 0 .0.
Surl_ • ..., 5.1~

WlnclloMlne 1110 mph: "4 Ibs.
....MmbIotdlNlghtl~.): 3T1bL.~ -
ShIppInu -.Igttt (I ppro_.): 42 I>a:-,_
CNI'K1 52 ohm tHd
1'10 balun .-qui""
"."Imum wlncl lurtlY••:

' ....21·28
• IeQoII limit
. uplO.dB

1.1:1.._,
_, uplo20dll

Z*,,2.' VO *

•• •

lI.nd MHI ...M."'........ pow« .....'
O.In (d8dl
VSWA.' ..__ ,

~-~
FI1J ,.'10
Boom CO. D.• lengIhl
No. .t, .... '1• .

5Y33
3 Element

10, 15, 20 Meters

AND

SY36
6 Element

10, 15, 20 Meters

, ---~---------i
.2 I
Ii. I
~ I
: . I
- ~ I~u
.. 't: a. I... N
~~ ~ I
",- I
~~, ", I
~«i I--o ~ I__ 0 no

_ . C! U)

a:l\l~
W"o
IL ~-~-

I LL:!.g
0 " 0c .

~o

....I "'­","

~~-i e
0:;- ;:;
Wii~ ~
e, ;; ClJen C') c:( !"'- ~a:::>:> =
W "' 3: •
;. ell ~

e, ...... OIl :: '0
- ~ ~ E -_ 'T;lI 1:1 "0 >. •
(J) .... ... co "0 - .s:.

l O_~_~~2__t:._J
CALL US FOR THE

DEALER CLOSEST TO YOU
Maco Manufacturing Co. 4091 Viscount, MemphIs, Tennessee 38118

Division of MaJ'estic Communications Inc Order From Your De.lerOf C.II:
,. (901) 794-9494

Band MH~ 1+2'1 .211
.................. tnput; ~lllm.1

a" nId 8d): up to . dB
VSWR II~nc8: 1.3:1
lmpedolnce: 50 ohm,
FIB "110: up 10 20 dll
a-m (O.D. " '-"cllh~ 2*" 14 '."
No. •1....."1.: 3



FREE TO CD SUBSCRIBERS
~1.lngRat..: Noo-commercial ads are 10 cents per word including abbreviations
and addresses. Commercial and organization ads are 35 cents per word. Minimum
charge $1.00. No ad (non subscriber) will be printed unless accompanied by full remit­
tance. Non-commerclal ads free to CO subscribers (maximum 3 lines per month). All
ads must be typewrit1en double spaced. Recent CO mailing label must accompany ad.
Closing Date: The 10th day in the third month preceding date of publication. Because
the advertisers and equipment contained in Ham Shop have not been investigated, the
P\Jbllsher 01 CO cannot VOllch for the merchandise listed therein. Direct all COf'
respondence and ad copy to: CO Ham Shop, 76 N. Broadway, Hicksville, NY 11801 .

IMRA-!nte,nal io<1al M,ssion RadiOAssn helps missione rs­
Il'qu,pmenl loaned; weekday ""t, 14.280 MHz, 2:00--3:00 PM
Eastern. 1 Pryer Manor Rd., larchmonl. NY 10538

Now Jun's can meet al l your
equipment needs with the fu ll li ne
of Kenwood , lcom, and Yaesu
t ransceivers and accessories.

YOU'RE CORDIALLY INVITED 10 join t~e Senior Citizens
Amateur Radio Soc,ety , an ,nfOlmal,ve. conSlrUCli,e. and
benehc ial orga nizalion Handicapped amaleu's f,ee
Seve'al awards. SASE tor parti cula,s to; SCARS. P.O, Bo.
6631. Itnaca , NY 14851.

KNOW f lRSTI Ham radio lanaloCS-YOUneed THE W5YI RIO·
PORT, a twlce·monthly awa'd'w inning Hal Insider Newslet­
ter. Acclaimed best I Corlhdent ial lacts. ,deas, InSlgnts , na­
l ionw ide news, tec~nology . pred,clkms, ale rts . O<Joted coast·
lo·coast! We pr int whal you dorfl get elsew~e re ' $lB .OO an·
nually w/money·back gua ranlee ' fRE E SAMPLE for S.A.S.E
(two stamps). W5YI, Bo. 10101·C. Dal las, Texas 152m

QUALITY TOWER ACCESSORIES TO SOLVE YOUR PROB·
LEMS: $0-1 Slandoll brackets lor small 2 meIer, Ringo. TV
anlennas, $34.50. S0-2 Heavy·duty slando!1s lor la'ge 2
meIer , beams, commercial. $59.50. MA· l and MA·2 mast
adapters pul t ile lop 01your lower mast 10 gOOd use. $22,50
OPBl and OP51S G,npole KitS provirre safel y fo, youf tower
work. $129 SO. 8G-18 lower masl lor lhase bog beams.
$249.50. These accessories wo, k f ine on all lubing·type
towe,s. SpeCIa l accessor ies can be cuSlom made 10 o'der,
ReQuest ou' 1963 Calalog . V,sa, Mas lefc~ a rge . IIX Equlpmenl
Lid. PO Bo. g, oak Lawn, IL60454 Phone 312·423·0605

QRP INFO FREE. Large s.a.s.e. (2 oz. posl age) to' ORP. Bo.
12072. AUSM . Texas 78711

FT·720RU ... $239.00
4401450mc. UHF·Mobile

FT·780R . .. $399.00
43OJ440mc. All Mode for Oscar Operation

NEW KID on block: For OSL hee samples wrile I( ,ngs O'ove
Press. Bo. 9. EllerSI,e. MD 21529 AlSO custom prlf' l ,ng_ rn·
st ruclions included. Stamp appreciated

WANTED: HW16, DX40,VF1,Old ca ll ar>d radio books , tune rs.
~uslle rs. keys, . lals Fred, 80x 706 , Orange Cily , FL 32763.

OSls & RUBBER STAMPS-Top Qual'ty ' Card Samples and
Slamp Informalion 50¢. Ebberl O;ap~ics 0 ·2. Bo. 70. Wesler­
ville. QH 4308 1

SELL: Ten·Tec cenlu ry 21 Hanscei,er. $260 . Call (614)
286-l3182,

WANTED' Ear ly Halhc,atte' "Skyride,s" alld " Super
$kyr'ders" wil~ "S,lvttt" panels. Also ' '$ky ' ide' Comme,c ial"
eafly tranS[JIitters suc~ as HT' 1, HT·3 , HT·19. and cttrer
Halilcra!ter gear. parlS, acceSSOries, manuals. Chuck
Dac~is , W0 5Eoo. T~e Hallic ralte' Col lector, 4500 Russell
Drive. AllsM, TX 78145,

WANTED: Unmod,fled BC·454 Or R26/ARC5 command
,ecelver. Ben Cline. Box 38. Eggleston, VA 24086.

KENWOOD 8208. 0104. seam Key. hcellent, $599. TEMPO
51 2 meter H.T. $119 (superbt). W82NFM, 66 Tremom. Med·
tore, NY 11763 (516-289·7368)

TRADE. General Rad,o Model 1124 Frequency and Dev'a!>oo
Meter fa, set 01 Machinist tOOlSIrom relired mac~i nist or tool·
make'. Sell 30 yea, co lleclio<1 of fecelvlng lubes at one <lollar
eac~. Send list of your n""ds lo r availabi lily. W50JT,P.O Bo.
13151.101PaSO, TX 79913

CIRCLE 78 ON READER SERVICE CARD

Kenwood has appoi nted Jun 's
as a Factory Authorized
Dealer! Jun's has Kenwood!

KENWOOD TS·930S ICOM IC·751

YAESU FT·ONE

• We Service What We Sell • We Stock What We Advertise •
Call Us On Our 800 Numbers For Our Specials! "Aqui Se Habla Espanal"

3919 Sepulveda Blvd.
Culver City. CA 90230
(213) 390·8003
Mon·Sat. : 9:00 a.m . 10 6:00 p-m.

460 E. Plumb Lane. #107
Reno. Nevada 89502

(702) 827-5732
Tm·....s,«. 10:00 a.m . to 4:00 p.m .

In San Diego P.O . Box 1762
La Mesa. CA 92014
Call (714) 463-1886

Mon .·Sal . : 10:00 a.m. 10 5:00 p.m .
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Mirage Communications
Introduces Their

6 Meter
Solid-State Amplifier

A10lS

• Built·In Rx Preamp
• All Mode-SSB, CW, PM
• Remote Keying
• DC Power 13.6 VDC at 18 Amps

10 Watts In - 150 Watts Out
$279.95

• FCC Type Accepted
• 5 Year UmIted Warranty
• Optional RC-I Remote Control Available
• Made in the V .SA.

Available at Mirage Dealers Worldwide

BENEFITS FOR YOU: QST, QSL Bureau, Awards (DXCC, WAS,
etc.), Low Cost Insurance, Operating Aids,

Government Liaison and more-Much more! For You!

USE THIS COUPON OR A FACSIMILE AND MAIL TOOAY.------------------------------------------------------
MEMBERSHI P APPLICATION

The American Radio
Relay League, Inc.
Desk 15
225 Main Street
Newington, CT 06111

_____Bank No, _
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EVERYTHING FOR THE AMATEUR

2805 N.E. 2ND. AVENUE

TLX 522035 VICOR

"ESTABLISHED 1960"

MIAMI, FLORIDA 33137

MIAMI 573·8383

FT. LAUD 524-4484

The Oldest And Largest Stocking Authorized Dealer In Florida, Our Service
Facilities Are The Finest In The South Along With Our FCC Licensed Technl·
clans. Our Highly Qualified Sales Personnel Will Be Very Happy To Take
Your Orders Or Help You Solve Your Communications Problems.

AMATEUR RADIO CENTER, INC.,Your Radio Communications Department
Store, Can Set You Up With: HF, VHF, UHF, RTTY, CW, Amateur, Marine And
Commercial Systems To Meet Your Requirements.

TEMPO,
LARSEN,

COLLINS, DRAKE, ICOM, MICROLOG, CUBIC,
KLM, LUNAR, STANDARD, HY-GAIN,
J.w. MILLER, VIBROPLEX, BENCHER,

ANIXTER-MARK, CES, MIDLAND, AZDEN, MIRAGE, ZENITH
DATA SYSTEMS, And Many Other Fine Products.

KENWOOD,
HAL, SYT,
HUSTLER,

CIRCLE 1" ON READER SERVIC€CARO

"We Service What We Sell" "Hablamos Espanol"

CiRClE U ON READER SERVICE CARD

Thl. I. DOt Jast aaotber ull·
bookl It eontal.. plctare.
aad lafo of bam operator.
••rldwlde . I.sar. y.ar place
la AROY. Sead yoar pboto
today! (Black aad wblle
preferred .1

NO OBLIGATION

Aroy, P.O. Boa 157, Malde.,
Mo. 63863; Ph. 314-276-5476

<I" 1933

RADIO WEST!~getlIIl'IaI-coYer~ '__1_
Collins toiletS. iIIIId~ o x modoIicatlOfl5 on&lalleCl CIItalOg
50c ,,"'urdabI8). RADIO WEST. ~ 17 Pur.. Rd . DepI CO.
Esco_. CA 92025 Phone (619) H 1-2891.

HAll lCfV.fTERS 5e<vlce "'. nuals. Amaleur aro::l SWl. W"t e
10< prices. Spec,lry Model Numbers oesi,ed " 'deo EIec·
tronocs, P O Bo. 96. Dept C, BerWVO. Il 000l02.

OSL"s byW4TG, Prices f'omSt 6 per 1000 $end SASE to P 0
Drawer F. Gray. GA 31032,

REPLACE RUSTED ANTENNA BOLTS wllh Stainless Steel
&MIS. Small Qu8nliloes, f ree Galalog. ELWK:K. Dep1 482,
230 Woods Lane, Somer<:\a". NJ 08083

MAGNETICCAlL $IGN$ ... 2...by. iloclln .•. GrNI i,l( Idea
Easy Ifansle< t10m eee car 10 anoIher. VOU' cal lelle'"
available ..-'-"\1colo<$(on "",,,te beck;<oundl BIllek.
6lue, Red, 0.-.. 8<own, Ot Orange: ~ 00, Idcl $ 50 per
Otdel'lor posllQe. $lGN-ON. [)epl. O. 19n Edward~.

Me<.ido. _ YOtk 11566

tvJ,l HQUDAY SRI lANKA: Wr~e to SpangleS r,....... 84
Temple<s Road, MluIllevinie. SAl lANKA, + S lACs

WANT'EO Gash peo:llOt .-:l SPEED RADAR EOU1Pt.lENT
Wrl1eOtcaM. 8<_ R ESle<men, P.O. 80> 8,.1, Nonhh"fd. I~

_ 60093, phOne 131212S1.89l)1.

T'ELEGAAPH iNSTRUMENTS WANTED Keys, sounde<S.
relays. caB bo'8&, mel"". and relaied ~ems. Larry Nult "'ll,
W06OTC. 5951 Verba~. Sanla Rosa, CA 950405.

FOR SALE, CQ/Ham RadlOlOST/73 magalines 0 35& (lhfU
1975) arid ~ (1976'up) each, includmg shipp,ng W6LS,
2614 Empire, Burbank, CA 9150'1

AHOY-SAlLORiHAMS: Wtry IXII charter .. new 1.A000GAN 41
toot sa,lbOat trom Fl Laude<d11le eQ.J1IlP"d wrlh a T5-13O$E
and Hustler Ants tOt your next VacatoonlO.ped'llOll.CII" Shel­
ly al 800-231-2291 Ot 813·7S3-3934 (fill) and r_rV$ "so­
J()IJRNER ..

OSLCAROS: Free~CuslomOt$1ocllca<dS w, ~., tm­

"llOS UnIImoted. Po6I 0ll1C8 80> 958, E~. _
47106 SlampkJp<foCIIIled 13·s. AA9l.QM

WANTED: Pr.I9S0 TV sets ar«l old TV GUIDE~__
W3CRH, Bo. 9GC, Roc........ "'0 208!iO

COMPUTERSOFTWAAE FOtApllle. Alafl.~.IBWPC, T.....
" .-Sn::IlI", TRS--80. _ V1C20 "'ark Electfonocl, 17589
flo<ch. RomuIus, ... 148174

HATS Wrth Name and CII•• "' 95 plus $1 SO~. 8o'SE
:)peclllitV Pr"",ng, Box 361. Duquesne , PA 15110

WAHT'ED: Old RCA & Weslem Elecl. OC: Tut>es, also Weslem
Electric~ers,Amplrh..s.Call13-12&43ol3 IolauryCort>.
11122 A",",--. Te.as 11096

FRH CATALOG Soprljaloc:ated C's andO\laIrly COt"I"".e"ts
Besl pl'lC8& on Tlmak.m and EO;ocUoly! lC Capac'IOtS.GOlD­
SMITH SCIENTlflC, 80> 31M. Convnack, N..... YOtk 11125

BEAM HEADINGS AND TRUE NOflTH TABLES f OR YOUR
01H. Three UsIS: DXCCCountr >es. Stal..s. True NO<'th Tables
$6 00 K1Wa, 480 Hale st.. &lUiek:t, CT 06018

COI.APU TER SOf TWARE for VIG-2O, Commodor.. 64; Ham
aoo educaHonal programs from $6.95 Wril. ELECTRONIC
PUT-ONS: l/lO!> N E. 1471h Aye . VaflCOUye<, WA 98662.

MA WANtED' Old West",n EO;oclflC EQlJIP"'f!"I (Tubes.
Amps. .....e<s. Co".oles. Rec:erief., Dr"",rw.. T-..ler&.
Horns, $peak.... Parts. OIhe<sl.RCAT..... (.5, SO. 245, 250.
211. 8451. Mclnloeh Ot "'arantz TlJba.TypeC..." "",..,ts Tel .
2131516-2&l2. Da>nd Yo. POB 832. l.Ionle<ey PI. •CA 917S'

COMMOOOAE-64IVIG-2O Amateurll:'9 and.,... CI'i8CI<. 511
~e. $13 dille G. Delano, 2..cJO~. 8al<eo-.lilIfd. CA

""'"COOf: PRACTICE TAPES by K8,l(L~ you< COO<! speed
QUickly and usoIy WIth random length wordS 01 random char­
act... plus Otdlnary EOQIiBh text SUPERIOR AUOIOOUAU­
rr. 10dByMONEY·f!ACll:GUARANTEE ~.1.9. 11.13. 15, 18,
20. 25 WP... aval_ Irom stOCk $.5.95 SItCh. "'"' 3 10<
514.95 Please If\CIude 51 po&llQe and hanclling. KDXl -CO.
231 t 10th Ave NW. Rochester. MN 5MOl

OLD TiMERS: CoIloclor loOI<,ng tOt old bu5ls aoo Spark keys.
V'bropl... . I.AcElroy, Marconi. DeForeSl, etc. N..al McEwen,
K5RW, 1128 I.Adwsy, Richardson. TX 75081,

TRs.8OC COLOfl COI.APUTER OWNERS: Free r.. rdware arid
sollware cataOgue, Spectrum ProteC ts, 93·15 86 Or......
Woodhaven, N_ YOrk 11. 21, 10% oil tOt Hams' 5end 0Sl
cafd Wllh Otde<'

TRANSMlnER. HAllICRMTER.1lC61()'1, 2-18 "'Hz. 4000<.
goodconoi'1iOf1. $2250.- beet ott"'. Glenn. 3748Y~e, san
Doeoo. CA 921(». 619-212·1S38

"KT5B" I.,lUt TI.aANO ANtENNA 16l)-1(lm $.5995. S0239I
Pl259 W..""" Iloo( K~ $595. 2M OORR MoboIe Ant_
S39 95. 2t(W Role< Inoi.IcIOt 2llmI'l SAl SO, pluI rTlOfe! KilD­
1ec,P08o>1001.OBkView,CA93022 Tel ~9645

OX HEADING MAPS centered on 811"...-". P,~.
NYC. 8OlIIon, LA Delf"". Dallas, SI louis. New Qneans,
Allama. Cl'lieago $mall 5U5 pp. Large $.595 pp Specrly
city. W.A. Massey, P,O. Box 391. Hai/'lftPOtt, J<tJ 0ll036.

CIRCLE 75 ON READER SERVICE CARD
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ItIIICE
131.00

285.00
625.00
455.00
925 .00
535.00
945.00

615.00
950.00

1650.00

205.00
330.00
565.00

NOW
FACTORY
DIRECT!!!

'III/

I "

•

A FEW OF THE WORLD'S FINEST!
Description GAIN Value

2 Meter 15 element (17 080) 160.00

10 Meter 5 element (13DBO) 342.00
10 Meter 6 element (14.60SD) 745.00

15 Meter 5 element (130SD) 545.00
15 Meter 8 element (15 DBO) 1120.00

20 Meter 5 element (12080) 645.00
20 Meter 6 element (1 4080) 1130.00

40 Meier 2 element (5.60BO) 740.00
40 Meter 3 element (8.3 DBD) 1139.00
40 MeIer 3 element (9080) 1975.00

10, 15. 20M In-Band (5.5080) 252.00
10. 15. 20M Tri·Band (8.50BO) 398.00
10. 15. 20M Tn-Band (100BO) 735.00

MODEL
2M1528C

101.4523
101.4636

15M532
15Ml$4~

201.4536
201.4646

40M21.
40M329
40M346

TB4EC
T85ES
TB6EM

2MVS814 kit
$201.00

Phone __ . 201 .n5-7Z52 In!ghls. wllkends, holldaya .nd IuYl"'Ollf .d­
dl1lss) or writl Telr.. - P.O. Box B79, Asbury Park , N.J. onu, for 'fOUr
filii cop.,. of lilt Iatlsl TIifII UHF. YHF. HF Antenn.l , .nd Roblor CItI~ .

( 1
I~

ATlIl1Ix " Balun" tid " Invertld·V." kit IIIIMl klul hi-perlor""nce lnexpe....
slvl.nd prxllc.allo insuD low-frequency mono or multiple band , 52 ohm ....
Ilnn.s.,.sllm .

Bett8f than opUmum lull sized Dipole performance in an antenna whiCh
can be setup within the hour, needing a minimal support structure (exist·
ing lower, house, Iree, elc.l. The "Inverted-Vee" produces a low.angle
"Balanced" Omnl·DirecUonal pattern, whiCh increases the sigl"l8l to
noise, and signal to inlerference ratios. Complete simplified mstrccucns
are provided. NO TUNERS NEEDED! I

Special N·type coaxial connectors, solid rod elements (driven thru the
boom), tinned connecti ng lugs, and sis electrical hardware provide you
with peace 01 mind lor many years!

II top 2 Meter performance is your requirement, the 2MVS814 kit cooeret­
Ing 012 ea. phased 2 Meter " Salun" l ed precision tuned 8 element Arrays
outperform even quad stacked antennas of other makes.

f

MIVDl2lrlqulncld
$84.SO Post Paid (U.S.)

YOUR PRICE
5445.00
Valua 5535.00

Commumcat!ons Antlnnas Since 1921

ANTENNAS DESIGNED TO LAST!

CIFICLE 117 ON READER SERVICE CARO

Only TlIl1Ix prOYldts'
• Easy assembly (within 2 hJ1)
• 100 mph wind rating.
• Heavy WI' tubing.
• stainless SIH! electrical hardware.
• Exclption.1 Gain and FIB ratio.

TB5EM

By theonly testmat means anything ... on me air ccncanscn ... rerex TrI­
Bands continue 10 support the fact that they are designed 10 out-perform all
competilion ... as Ihey have for over3 decades. Here's why . . . Telrex uses a
unique trap design employing Hi·Q 7500 Vceramic condensers. 3 optimum­
tuned reflectors to provide maximum gain and true FIB Tri-Band performance .

4OM346
$1650.00
Value $1975.00



INVENTORY REDUCTION SALE!

Say You Saw It In CO

NCG 1~1 6Ot,l $8<19. 15M S239 AlOEN PCS300 5281 ,
PCS-<UXIO 1291. ~300 S357, fCS-.4500 1297. scs.eeoo
$2fI7 IoICVISA. SASE for inIo. DAAKE 's, 17808 2nd A.,.
Soulh. Seanle. WA 981"8. phone (206) 2"4-1 129

SAAOC Annual Prl!SllQe ConY""'l"'" hosted by Soull>e'~ Ne­
yada ARC. tnc .. al HACIENDA RESORT HOTEL. las Vegas,
Nev_ . January 12-13-1 4-15. 1984 SAAOC roam ,ala
S3500 tpIus SSO 10< lelep/'o:)llel "'"Ill<! o. aoubIe oceuP&ro:;y.
pe' "'lIhl, ea~ 1·tl(Il}634-6713 Iro:;luded With Mvantfl AI9'I'
I, allon SI7 00 per P"fSOfl. Te<:fl rlleal 5essions and E>hobr\S
(on Fnday and saturday), eoupon lor Coc~lar l Party 10< advIIs
only ion Frlda.y) hosled by HAM RADIO MAGAZINE. Awards
and Laaoes Program Ion salUfllay). ana each B'ea~ 'a.l Ot
Brunch on (sa l urday and Sunday). one FREESWAPTA8l.E lOt
non-<:ommI.coal guest Ion Ftoday and $alu.day). OSL W1m
<:lwei< 10SAAOC. POB 9-CS.l'IouIde< CIty. NevUlr llSOJ5-0904S

DRESS UP YOUR ClUB lackets. T-$IuI1s. Hal•. 5Qof1
Shorts , ele w,m j'OU'logo or _ 'I C\ISIOm deSogn Wa,eltr 9 m
PtOlb::loons, 20-22 l20th SI. . COlle9" Plw11, NY 11356

TELETYPEWRITER pans. gears. suWires, manua ls. SASE
hSI TYPETRONICS, Bo. 8873. Ft. la...oerda le, H 33310
N4n. Buy unused Teletype repair parts

ELECTRON TUBES. Cu"e~t and hard to Irnd type•. Spe<:i&1
purpose, tran.milling , receiving, and cathOOe ray tubes,
SASE lor our lr"" IrSI RUTAN ELECTRONIC SALES CO . 202
",,, iam Parkway, Elmool , NY 11003

SELL 10 mlr COfIY . ca. S60 Der1lron PWRiSWRIVOM. unot
..... s 3 5--150 MHz. $20 12\1 8Apwr~, S25 0)\ HIOGen
COlI RX. S30 KA9FJ(K.CtIIfI Peugh. RR2,o.dwo. 1161014

HEARD THE LATEST?You _ ~ j'OU'ead TheWest_ Repofl
1b-n'1ftf1y HR Repor1) Onty S22 SO for 26 __ Fewet
OIIOfds-more lacts Send Sl IOt!'M;l sample __ (.eI.....,.
_ tOt S3 ~ j'OU Sl.OSCt!O") Poco Ptass, 0Ifef nll, 11119
AIIegI'oeor. 51 • Sun Valley. CA 913S2

CIRCLE 160 ON READER SERVICE CARD

Video
RecordelS

Lenses And
wall Mounts
• Similar Savings On Other Items!
• All In Good If¥Iori<ing Condition!
• No Lmts! FIl'St Come. Rrst Served!

Ask for Mr. lewis
TOlL- FREE llQO.221.2240
NY. STATE 212-9894433

GBCl:'1ff}~CORP.
315 Hudson Street, New York, N.Y. 10013

Huge savings on
used and demonstrator

Video and CCTV
equipment.

OFFER GOOD WHlLE OUAHT11lES lAST

CCTV cameras $6950
And MonitolS

CERTIFIc..ATE lor proven contacts wltll all ten Ame"c&~

d,st" C1S. SASE 10 W6LS, 28 14 Empire, Burbank, CA 91504
bri"llSdata sheet

AmE OWNERS WAS &. 5f!WAS prOQTsm en &. p,mter
,epollS. RlIQ\llfes 4B K, 80 column, disk d, ;"'e. P"nter he+plul
51000 10 K88W . 1226 Wingnaven. Maumee , OhIO 4353110'
orde r O',nlo

CIRClE 1M ON READER SERVICE CARD

We have the

Products,
Prices,

and Service
that bring you back!

720A
A hig h performance ham

transceiver NOW AT AN
UNBELIEVABLE PRICE!

This sta nda rd of the industry is
also ideal tor marine and

portable use. rrcnsmltter rated
at 100'"' duty cycle for Rnv use.

RegUlar $1349

CIRCLE ~2 ON READER SERVICE CARD

CLOSEOUT
SPECIAL!

$899

Order All
Ham Radios

& Accessories
from

C-COMM

, 3<



• 135

V/S4 '

Complete Repai r
Fac11ity on Premises

CIRCLE 133 ON READER SERVICE CARD
IWllkble /rom your
d"aIe<, InU,S,A add
$2.00moo' nll

333 W Lake S! _. Chicago. IL 60606
(312) 263-1808

P.O. Box 73
208 East Kemp

Watertown. SO 57201
December 1983 • CO

- Phone­
605·886-7314

New & Reconditioned
HAM EQUIPMENT

SELL-TRADE

Beneher 1:1 BALUN
• Lets your antema radiale. not your coax
• Helps fight TVI-no fernIe core to saturate or re-radiate
• DCgrounded-helps proted against lightning
• Heavy brass contact posts: IlOrl-rusting materials throughoul
• May be used with ameoea tuners; raled SKW peak
• Handles substantial mismatdl allegal ~mil

• Buitt-in center insulator;Amphenolf: coax connector

• Rugged UV res istantcustom Cycolae" case. not plastic
plumbing parts

ZA·2A $21 .95
14-JOmHJ' . w'ln ""d..-are b' 2" tooom

IIAmerica'l MOlt Reliable Amateur Radio Dealer"

YOUR HAM DOLLAR GOE S

FURTHER AT . . .
~"=""

Oneida County Airport Terminal Building
Ori skany, New York 13424

N,Y. RBS. Call (315) 736-0184

Ca ll or Write Us Today For a Quote !
You 'll Find Us 10 be Cou rteous, Knowledgea ble

a nd Honest

We Take
Trades

ZA-1A $17.95
3 ~30mHl

ORDER TOLL FREE
NATIONWIDE 800·448·9338 $309.00
This Month's Super Buy: Yaesu 208R with YHI Headset/Sw itch Bo x
F. Slu,mg K81lWood. Vaesu. lcom, Dra~", Tan-Tee, Cotllns, Alpha. Robol. IoI FJ . 101' . Tampo. Azden,
ASI'on. KLM, Tal"./Hy·Gain. Mosley. U 'sen. Cusr.c,a tl. Hos l..... M l n~Producl s, Anlei<. Ava nWAS P,
WV. U, Bull..nul. ChUds. Oielee l'lc. Hl1 ac hi. 8ee~man. Kanl,o nlcs . Palomar. Sa nlee, Daiwa , Ny.
Vi~'ng , 8a<I'eat . CES, Aohn. Uni.....sal and Aio",a Tower•• JSC and CZ Wi'e . Saxlon. Belden. 8 &W.
Ama ne" . J a ....l. Vibfapla• . Bane""'. Aslal ie . Shu-re. AEA. Callbool<, ARRL, Ha yde<'l. and much mote!!

Wrll" 01 u ll tor quol'" You Won'l B" Disappointed.
W. artl )usl " 1_ mtnot.. 0" lhe NYS Thru." y (l'9lII Edt 32

~--.... AJ' Il., u
~ . xa 10 Wor<:Jill........... Central New York's Most Complete Ham Dealer

'...'iiJiii. -a

.".....
'"PA10MAI.....

CAUIOOI....
nUX·.'GAlM
fPHK
RIO-1DfWOOD

''''''

IlI1lIIIlUT
CUll(
CVSHCUn
DOfTtON
DIAWa

"'"'umu
oc..
JAMn
........OCS.,.

\

...
aMKO............m_

SPI<lAum...
IlNOlll
lOUAM...

MJCJtln

--"WESERVICE WHAT WE SELL!"--

Call or writ. 'oday for free copy of our la'e.'
ca'alog/used equlpmen' U.,.

CIRClE 11 3 ON READER SERVICE CARD

"THE BEST FOR l ESS " leom R10 $&<19,95. rae-nee
$.43995 Kenwood R·2OOO $509 95.. a.iooc $.4 19,95 , R·600
134995, RF·31oo $2'66 95. RF·41lOO $38995, Sony 2002
CAll'! eeece.roo $288 49. BC·300 $359 49. BC250
$219.49, Regency-810 $259,95. 1,1 ,100 $2 14,95_Jll-SXi200
$299,95 F,8q.I8(IC:y O"eetor0t3. COfdl"" Ptlor>es. '-A in~TV 's .
GB's, Goa ., Ant""nas. Phor>e Answe' '''ll oev;ces, '-A lK:h
1.40<" FREE UPS SHIPPING TO 48 STATES P>cto' e Calalog
$100 (REFU NDABLE 151 ORDER} GaIa 'Y Eleet,on>cs. Bmc
1202. AA ,on. OhIo. H309 (216-316-2402) 9--S EST

VIC-20 H.A'-A SOFTWARE '-AUF C&l<:ula lO<, Cool Desogn. aeam
Ite I j' ''lIs . '-Aue:to More S A S E lIPPI_teo walt, l<A9GlB.
488CI N 491h 51 . '-A"w_ ee. WI 53218

OUTGOING OX0Sl SERVICE Ham and SWL Full serVlCfl.
$OIl/ca'd SASE lor eomple1e oeta,1S BobGaodlO. WD8AWS,
1613 M" ,, '" 51 .. Ka lamazoo. M149(X)8

&ROUND LUOIAU WORK; Solve roor _'cal anl8'VWI ,adoal
Pf_wnh "'" ' . nl&$hcO'OIInd pla.... or>I'(GP·lj. A 10"clI·
_"' . :24-poon1 cas! .............. buM mall ,ts iPIY :2. c\lame1....
or smallet masl R_IPf_llOIYed .... only $24 ,95,s....
photO sept ,8300. l»lI" 12 ,Lane" JoMaonE..-,"'II, P 0
BoA 1363 . Kaneaserty. UO 64116

S1 NClAJRfTIMEX, Sottwar" lor o..oa st.at. lOll. a nl&f'l\l ee­
sogn. WJ<S. DKCC. $.4 95 sa SASE lor onIOO'ma toon K,,"' IM­
IC$, P O Bo. 588. V",non . M. 35592

" '-Ae<ry C/>"stmas lelow Ox",. "" WB8OWM.QRPp ..

ROSS USS NEW Dacerrt>e< SPeCIALS HUSTLER ' 3-TBA
$189 90. 4BTV$19 90.08-1448$14 95 T'ENTEC ' CORSAIR
sses 90. DE LTA 580 $649 90. HERCULES $1.48990. 4229
$ 115,00 DENmoN ' IoILA-2S008 $1Sl19O. OTR-12'OOl.
$46990. AT-3I\ S209 90. GlA-lOOOB $319 90 1CX:lM ' 1C-1!i1
$1.99995. 1C-451A $72990, IC~I D J.S699O. 1C-411
$199,90. 1C145 $&0990. ICR10 $56990 KENWOOD ,
TS-4JOS $11990.T~ $19990. TR·9OOJ $.31990, TS­
130SE $.539 90. TIoI-201A$.319 90 VAESU ' FT-7OlI$2S9 90.
FT-102 US PHONE NEW lOW PftICE. FT·726R $109,90.
FT-9llO$12999O ~ 1nllIO'''''sloc11eC1 USEDKENWOOO
TS-180S $.539 90. TS-120S $.44990. TS-520 $.419 90 l TO_
..-.I_lid Sand SASE &Cd lene<s tOl Uaed l.Js1 and Cu,·
,enT Spec1/IIS Pnces cah. FOB Pres'on Clo6ed loIondaV"
200_ROSS OISTRIBUTINGC()t,lPANY. 18 SouTh$late, Pres­
IOn. Idloho e32ti3. phone (208) M2-0830

COJ,!I,I()()()RE 64 ON INSTR\JCTOR PAOGRAM Gana<ales
C,W, on TV spea~", _ Ra.noom eeee, ~&ytlOI'd onpul . or pr.,.
corded " ON Tests ," Charac',,' spaell and spoeN'lg .... _
panclenlly, Ot!'Sigfllld lor ela_ snd 'ne'easmg code spaell
$15_CXl----<tosl<&l1" 01 c._It" (apecrly) N1BCU. Denn,s
Otvet-, 20909 S F" ,goson Ad.. O,egon ClY. OR 91045

i ;:~.~.. . ~
~" . v "

~~:{ BtJJ.JJ.Jl::TIN
-__~ For more than 40 years we

J
.- -- have been serv ing the omoteur

Fl;:;">'l community w ith QUALITY PRODUCTS and
DEPENDABLE " S-E·R-V-I-C-E" and , we fully intend to

ca rry on th is proud trad it ion w ith even M ORE new

product lines plus the some " fa ir" treatment you 've

com e to re ly on. Our recondit ioned equip ment is of the
f inest qua li ty w ith 30. 60 and even 9O-doy ports and
lobor warrantie s on selected pie ces.

And. remember . ..

Say You Saw It In CO
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Bash Educational Services. Inc.
1510 150th Avenue

San Leandro, CA 94578
Telephone 41 5-278·8275

Bash Educational Services, Inc.
We thank our customers for making
it possible: We have now moved to
our NEW LARGER HEADOUARTERS
to best serve you.

Bash Educational Services, Inc.
P.O. Box 2115

San Leandro, CA 94577

MM
NTER

TEN·TEe Corsair

---- :- -- • •,,;. , , , ,
"'5 " •

I II , o "" • 0, , ". J
"" -; - -- -s,• • I ). 0• , ,
i.e ,,

TRIO-KENWOOO 7950

ICOM 751

ICOM 745

TRIO-KENWOOO 930

TRIO·KENWOOO R-2000

TRIO·KENWOOD TS·43OS

For your supw specl•• price

Call Toll Free:

800·638·4486

Laurel Plaza· Rte 198
Laurel, MD 20810

In MD. Call: 792·7373
IRCLE 161 ON READER SERVICE CARD •••

136 • CO • December 198

P1..se send all reader inqui'ln d ir.,;1 l'y.

MOBILE 2-WAY FM AAOIOS trom S99 9':> 10 SI89 95 H'\fI­
"",illy C'YSt_lt~I t 38-11. MHz) custom IoIVP rac;lol:l$
by GE tOW aroJ 25w modelI Soepaf31er~ and l'......-c­
Ief st'lIl$ c.n be utillHll on 2m .epeate". Cal or .... fie lot
ptOCf!S and onlotmallOfl U tSaI Sound, 2253 ""'90'9 fI/Ird..
Sa.aSOla. Fl33S77. pnonet813) 953-S363

REPAIR SERVICE BYW2VJ' All types a ma l..... gea••epe..8d,
r,om t'It"o'te$l 1V.~"1d:S 10 _ tube ''95. 20 \'U,s e.per;.
enee. G. K, ickO\lo<; h. ~7 W retl Ave.. laneasle<, NY 140B6
Pt>one 716-684-3582 att.,., ~ PM

ENGRAVE D CAll PINS by -sre-e- K4Vl E Colo's; ",hlte­
,OO le11e,s; blac k, 9,een, orange-",hlte le lte,s ;",h lle-black
la tte ' s. Badge si:e 1'1> x 3 '1> ,2 lines. $1 50; 3 li rllls. $2
AAAL k>go SOC addl euuem Coocepts , Inc , P,O So. 5486.
Ligh11>ouSa Point. FL 330 7~

WANTE D: CoP<ea or .mal....' radIO club PUblic8hOtlS, P1ea&e
setlCl 10 Don Brs hOP NIlEA, 5625 So Sycemore. Lrnlollon. CO
80120.
He81hM $Bloo SS8ICW T,anscerver. 80-10 mete< ope...
llOfl. IXJ"'lIO" auppty, Ameco tunable ree""'" 1)1'81"'''''. tr""
1hIu>e, SJOO 00 Joh.'" \lrkong 2\1:", melchto;;J., $MOO CUst>­
Clan A3 3 .'emeo41.ib.U'Ide•. e.~sh8pe. Sl25 00 SI.n-­
dIot<l 2 _ HT, Crystal-Q:lnltolled. e . I,... .-- 1IWlOf

wor1<. $MOO KU)G. le"" ZeIUe•• 1213 Rupert D<1YlI. Fu·
_. PA 16415

RETIR ING SOON" Pr_•• lot ,tJ)VANCEUENT TO HIGl<ER
INCOt.lE BRACKET You c.n~kly .........SECURITYALARU
SYSTE US F,," or PART·TlUE OPPORTU NITIES lNSTAU.A­
TlON 0< sass N:;E. NOT IUPORTANT BUSINESS BOOM·
ING EVERYWHERE Inlo<mallOt1 12.00. Secu.ity Elect.onicS
Inl"mahonal, P e B 145&AO, G'a nd RapidS. lol l ~950 1

SCHE""ATICS R.,;lio Flecei.e.s. 2O'sl6(r. Fo< detaits send
namell<"". MoOiIlNo. SASE. 5«1......... P 0 80>: 1. Woon­
SOCket At 02895-0001

MTC:AOF'HONES _ atlCl used Pro! ... """I...... Com­
mlttCl&I moca MlCloP'Ione SpeciilIOSIS. eo. 1372. 8ufns>t*,
101"", . 55331

COE ROTOR OWlIUS, YOIl need. ··Ooley·5'" ' Thos eesy-[(>.in-­
stall Chcuri 1)1'01.,.;1$ lhe ,oto< hom damage c.used try acc~

oental b,.k"'ll Works "'rlh the Ham II, Ham ttl, Ham tv. atlCl
Talttw'Sle , modetS, Provodes a r",o-secOtld ""rely rac lo< in
~OU, .oto' hrake. Inc,ed.ble value 01 $ 19 95-Poslage paid
wo.ld "'ide Lanee John son Enginee" ng. p,e So. 7363, Kan·
sas Crly, 1.4 0641 16

S_UNf OWNERS: TVBESTEAS replac e tubes , meke 75S·' cv' s
all s<:"id Slate. cut 32$·.m1rs !>eat In nal!. Ove, a thousancl
use's, Fo, tlfochu,e. .specs & p,ices : SKYTEC. 60. 535.
Talma\l8. CA ~81. (T01) 462-6882 any lime , 7 days

RECLAIM SILVER hom "leCtronoc:s Krep' W"te RAlTEC.
258llolC HogIIland, Cleveland. OM «1~3

WANT. ra E·Z·W.~ Iawet: $A l.t80 coa. -...tell: ~rtalGt.IT
clock. ""'0-.....1. K5--50 .eyer : two lkIhrn OUIdOOf
~etS W~EOB. t _12 Wonk A FOtI M.,..-s. Fl33901.

0Sl ca'd HoIde<s. Foreign 0< U 5.. '2 hengefs. '8 poelcets
each. S\Ii$ 0Sl RtIport Fom-os, 1)1'-". _""-'. 100 pet
tOI. S3 95 RCa PROOUCTS. eo. 7333. Kanus Crty. IlK)

64 1'6

BUUPER STICKER: " My FaYQt rle FIadoo SI.11Ofl ill !you' caJ
slgo)... Dosplay on car. '" Shack, a tly'Nher.! NtCfI grit !Of hams,
S3. " , pt.... Dept. C1. 1556 Hocks Pike. Wa~on. KY ~,~

Say You Saw It In CO



Monday-Friday, 9- 5
Saturday 9-1 2 (Central Time)

Memphis Amateur
Electronics

1465 Wells Station Rd., Memphis, TN 38108

AUTHORIZED DEALER FOR: Kenwood, ICOM, Santee,
Drake, Ten-Tee, Mirage, MFJ, AEA, B&W, Astran , Hust ler,
Ouehcratt, Larsen, Hy-Gain & more.

Deal with M.A.E. and Have A Good Day ! PLUS CURRENT USED GEAR.

Call TOLL FREE 1·800·238·6168
(In Tennessee, Call 901·683·9125)

For The Deal You Want-On The Brands You Know!

Ef}KENWOOC tuJ IICOMIII4bmm1D1

TR~:E! 'IiI~EN-TEC
Call Marshall!

,

,

HB44 X

QUAD BAND
BEAMS

7-14-21-28 MHz
THE NEWEST INNOVATIVE
ADDITIONS to the TET LINE
FEATURE TRUE MULTI­
ELEMENT PERFORMANCE
ON 4 , NOT 3 , BUT 4 BANDS.
ALL ON A S INGLE BOOM I I

,

HB433D

2775 Kurtz Street, Suite 11
san Diego, CA 92 110-3171
Telephone (619) 299-9740
Telex 181747
Louis N . Anclau x W86NMT

4.0113.2
9 .25130.5
14 6132.'
$325.00

2
a
a
a
2 1/82/8.7fl.3
0121.1122.3I2Q ,2
l KWCW

2.0:' Of belief ad justable
20:1 Of eenee adjustable
1.5 :1 01 eene-

~::- .L~NAR
~troniCS·

Seasons Greetings

6 01198
9.2S1305
18 0/396
$-450.00

a
•••
6.2/9 8/91 /8.8
12,4/21 ,8/22.3120 ,1
1KW CW

All l he usu al TET mul ti-band beam fealures 8re included in thesetwo models, including wide bandwidths,
inereu ed gain. low SWR. lighl weight and supe rior mechanical construction and easy assembly

HB443DX HB433D XPr~ 5pe<::me.ttona:
Act i-..e Elements 7 MHz

' 4 MHz
2 1 MHz
28 MHz

Gain 7114/2 1/28
F B Ralio 9/14/21 /28
Power
VSWR 1,0 -1,1

7.1·7 25
14 ,0 - 14 5 21.0 - 21 45 28.0 - 2'90
Boom Length milt
M811, Element Length mitt ,
Weight kg / lb
Introduc tory Price

AVAILABLE FROM YOUR AREA DISTRIBUTORS:
OR:

Available October . ' 983

T-~II!EI~I ANTENNA. , III. SYSTEMS
~ " - - . ..

CIRCLE 61 ON REAOER SERVICE CARD 137



• KI!NWODD T5·4305 U [ICOllll! NEW IC-745 YAESU -NEW FT·77
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• All Bands • Du.al VFO"s
• General Coverage • 8 Memorie'!i
· 200 Watts

- General Cowrage Rec:eiYer o l .8 Io 30 MHz
• Fantastic Buy

• ecrerrefv Compact • 3_5 t o 30 MHZ
• 200 Watts • mexcensve

Call "TOLL FREE" For All Antennas & Acc.ssorles

AMT.MMA SAL.
HY·GAIN TOWERS BUTIERNUT

HGmS $ 149 HF6V $109
HGS2SS $ 919 KLM
HGS4HO $1429 KT34A $Zit
HG70HO $2559 KT54XA $U9
HGSOMTS $ 749 144·148LBA $ &9

CUSHCRAFT
A-5 $215
A·4 $285
R-5 $275
AV-S $ 98
214·F8 $ 79
52-19 $ 94
4D-2CO $285

ANIXTER·MARK
HW·3 TRI8ANO M081LE $34

LARSEN CAll AEA CAll

HY·GAIN
THSMK2S
TH70XS
TH3MK3S
TH5JRS
TH2MKS
18AVTIWS
18HTS
V2S
EXPLORER 14
30/40 METER KIT

$511m_
$211
$15_
$151
$ 94
$m
$ 57
$275
$ 79

,
•

(209) 667-2888

COMPUTER RADIO MODEM
Connect your TRS-80* , Atari* , Apple" ,
or IBM-PC· to you r radio for the ultimate
in two way digita l communications
ICW 1RTTY/ ASCii) .

CALL OR WRITE FOR DETAILS

" TRS·ao is a teg;, tefed lIadema,k of Tandy Corp, Atar; is a reg;stefed
trademark 01 Atari Computer Inc . Apple ill a registered trademark 01 Ap­
ple Computer Inc . IBM-PC is a regislered trademark 01 International
Business MilChine Corp.

-

CIRCLE za ON READER SERVICE CARQ

PROTOTYPE FORMING
TRIOK
24" SHEAR / BRAKE I ROLL
DUCTILE IRON CASTINGS.

PRlCeOFRQM $1 ,125.00

IN·UNE BRAKE

SHEAR-NOTCHER
CONTINUOUS .150" SLOTTING,
NO DISTORTION,
STRAIGHT OR TAB NOTCHING.

PRICE WITH TABLES S58.50

Capacity all units 20 GA Mild Steel or .060" aluminum.
Prices aro F.O.B. Los Ange les .

PACIFIC ONE CORPORATION

14" PRESS BRAKE
INCLUDI NG BOX
FOAMING DIES.

_ _ _ --<Col PRICE $225.00
(a" abou f rhe.~jal comb"'aflOn Off.,.~

138 CIRCLE 21 ON REAOER SERVICE CARO
CIRCLE 27 ON REAOER SERVICE CARD
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LOOK!
NOW YOU CAN MEET

THE NEW FCC RULES!

Palomar
Engineers

ORDER YOURS NOWI

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

Sen d for FREE cal,log describing
the SWR & Power Meter and our
comp lete line of Noise Bridges, Pre·
amplifiers , Torolds, Bafuns, Tuner. ,
VLF Conn rter., Loop Antennas . nd
I(eyers.

• The only meter that shows
PEP output Directly,
Accurately, Instantly_

• Automatically computes
SWR,

• Expanded SWR scale.

• Power ranges 20120012000
watts.

• Frequency range 1·30 MHz_
AUlometlc. No "set" Of " sensitivi­

ty" control . Computer sets fult scale
so $ WR read ing is always righ l . corn­
p1ete hands -off cpereton .

Light bai, dl.pley. Gives instant
response so you can see SSB power
peaks. Much laster than old·fashioned

meters .

Eny to f.ed. No more SQuinting et
old-tasfuoned cross poin ter melers.
You can read the bright red SWA and
power light bars c lear across Ihe

room!

Model M-a27 Autometic SWR a
Pow... Met., only $119 .95 in the
U.S. and Canada. Add $3 shippingl
handling . California residents add

sales lax .

I
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• Learn the truth about your
your antenna.

• Find Its resonant frequency.
• Adjust It to your operat­

ing frequency quickly and
easily.

send for FREE cetelog descrIbing the
R-X Nol.e Bridge end our complete
line of SWR Meter., Preemplill.r.,
Toroid., Belun• • Tuner. , VLF Conver·
t.... . Loop Anlennes end Keyer• •

Palomar
Engineers
Box 455. Escondido. CA 92025

Phone . (6 19) 747·3343

If there is one place i1 you'" statco where
you csooct risk uncertain results it is i1
your eoteona

The Palomar Engineers R·X Noise Bridge
leis you if your anleona is resonant Of

nol a"ld . it it is oct. w1leltW it is 100 long
or 100 short. AI this i1 one mea5ll"emool
recKMg . And it works just as well WIth
ham-band-onty receivers as with general
coverage equipment because it gives
pertect nutl readings even wheo the
antenna IS not resonant. It gives
resistance and reactance readings on
dipoles. i1verted vees. QUads. beams
multlband trap dIPOles and verticals. No
stereo is complete wrthout this up-IO­
date IOslrument

Why WOl1I i1 the.dark? YOUt SWR meter
Of your resistance nose bridge tells only
half Ihe story, Gel the inslrumeo l tnat
really works. the Palomar Engineers R·X
Noise Bridge. Use it 10 check your
arllennas from 1 to 100 MHz . And use it
in your shack 10 adtusI resonant frecoen­
des of both seoes and paraIellJsled cir­
cuits , works better than a dip meter and
costs a lot less.

The price is $59.95 in t he U.S. and
Canada. Add $3.00 shippi ng/handli ng.
Cali forni a residents add sales lax.

Ple,'lfI send all r.ader inq ul, l..s dl,ectly . P1••ee ....nd ,II ,,,ade, Inqu iries di'&cl ly.
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FT-ONE
THETOPOFTHELINEHFALLMODE
GENERAL COVERAGE TRANSCEIVER WITH
COMMERCIAL-GRADE CONSTRUCTION,
COMPETITION-GRADE DESIGN WITH
UNEQUALLED RECE IVER FILTER
PERFORMANCE.
TX: 100W 1.8-29.99 MHz
RX: 150 kHz-29.99 MHz
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FT-980 t; " 'I'
NEW HF ALL MODE TRANSCEIVER WITH
GEN ERAL COVERAGE RECEIVER, 8-BIT
MICROPROCESSOR CONTROL, AND INTRO­
DUCING YAESU'S NEW COMPUTER-AIDED
TRANSCEIVER SYSTEM FOR COM PLETE
EXTERNAL COM PUTER CONTROL.
TX: 100W 9 bands
RX: 150 kHz-29.99 MHz

FT-102 LINE
Designed for wide dynamic range and clean transmitter output- to give you that extra
competitive edge. Three 6146B's give power to spare, while the ultra-modern features give you total
operating flexibility and control.

a II I d-state rig that
give everything you need for no-frills mobile HF,
or base station with the optional Fp·700 Power Supply.
100W: 9 bands, SSB and CW, w/FM optional

Specifications subject to change without notice or obligation.

All mode synthesized general coy ra e
receiver-perfect for serious shortwave
listening. Options IncludE! 12·chan ~

Memory Unit, VHF Converters, Antenna
Tuner and an Active Antenna.



Compact FM mobiles engineered for reliability and
convenience. The perfect balance of current drain
and power output for all mobile needs. Built to
withstand years of punishing mobile use.

FT·230R 25W RF: 143.5-148.5 MHz
FT·730R lOW RF: 440-450 MHz

Feature-packed FM Handhelds
that have proven their superior
performance. Microprocessor
control assures convenient
operation while incorporating
every worthwhile feature the
serious operator needs.

FT·208R 2.5W/1W RF:
143.5-148.5 MHz

FT·708R 1W/200mW RF:
440-450 MHz

10 memories w/lithlum backup
Full scanning features

YAESU

V

,

FT-290R/690R/790R FT-480R/680R/780R
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These rugged crankup

towers now available from
Texas Towers! All models
available On Sale for
tr emendous savi ngs to yo u !

To save on freight costs,
all towers are shipped
directly from the Tri·Ex
lac tory to yo u!

Check these fea tures:
• A ll steel construction
• Hot d ip galvanized alter
fabrication
• Complete w ith base and
rotor plate
• Totally self-supporting­
no guys needed ...
Model Haghl lo.d P11ce

W-36 3611 984 It . 15(9

"'.'"WH'. l 51lt 984 ,, _ $999

"'.'"U ,I-35-I Sotl!. 16tq'I.. 11m...",
U ....1OO ro II. 1684 II .. S2999
("'o IOrt, eel) 60 MpI'l

"''''$1$ _ Tlwu$! ee"''''''O$-Otl.e..
AccessorieS AvaIlable al SMe
Pl-1Cf!S-C", II'

_56 fcIIcloooIf lIoubII I(If sm
, DcMl ~"'enOi s Of H W1ndS
~nd Guys ~l Hint!' 8 ApI>:

All FtidlMf Towel'S SIIiP98Cl F'ltgnll'fl'.pao'
foido't'llf prices TO'" hiOl>Ilf west 01 RockiM
All Rofln 256 & 450 Accessor," In SIOCk · ClIill

PH1LLYSTlAN GUY CAll(
MP162 100Guy ClIbl1 (21 00 It> 'JIInO)
HPT&tDOO Guy CiDIe (..:100 .. ' "'lWlQ)
MPT6Bl00 Guy ClIIllI (6100 It> JI()ng f
99O IlO e- End (tor 2100/..:100ClIt111)
99021.0 CatIII End (tor 6100 ClItIII)
S«l<1lt~ PolbnQ tompclJfIll (_ &-8IlllISI

UNII-1I0HN QUYED TOWERS
III SICliIIIlOG 131.51~ '*.51.506 Sl075Cl
f. ldlU. .... • blllM' I'\1cIt
T-. FK2$o(8 ~ II I ~ . SQ II S 12'9

fK25f>8 SB II 13 3 SQ II S 199
fk2568 6B II 11 ,1 SQ II 'lIS9
fU$o(.J '" II 304 8 SQ II SIIS'
FU5$o( 5-1 II 291 SQ II un,
f~.~ 60J II 2a _ II $1359.. '"

.~,

S'69
S4 29
SI59
1219

~"

""""""~~
""mm
'"."

Illig. U, DIwlI .... lIM lItl a­
37011 20511 9 0SQII S111 l,669
~2 .011 2O~1I 90tqll SI095 $949
$o(OIt 21 011 16 SQIl SI81151.99
10 aII 23 0 II 18 SQ It I2a!lll 12399
J,J OII 11511a5SQIt S898S119

AlJ'ttA DELTA COIIIMUNICAnQNS
T'aI1$l'Trap Til s.,'Q' "'olecIOfI- ln 51,"," M_'
lol odtl l 1 2OOW UHf Type S19 ~.
lua" HT 2KWUMf Type S29 r
lol odtol l llN200WNType S39 'n
MOOl tl HT/ N 2KW N Typt $4.
Mod" "·1 200w DIIu.. S29 ti
Mod"MU2KW Otiu" $32 'II'

... ,- ... ,-
• , ... "a "a "a,.. .... .. " '"'" 1111 .. " '"'" .... ... " ."
'" .u, '" " '"., .... ." " ."
HYGAIN/TELEX CRANKUPS
011 SAUl f MIllItT....IDI SI'IClAl Pl.CUI SAn" '.­HG-3 7SS

HG·52SS
1"3-5.HO
1IG-1OH0
HG·3311112

KL.
KT34A.·tI IlfClid 9all(l T, il/ll l1(j Beam
~ T34XA 6'11 6road 8a1lCl T'ibaM Beam
3B· I 60'1011' Ro1~ I;lDIe [Mpoll
1,2' I 4(l·ml' Rglalable Dlpall
1.2·2 2-" 40-1111' Beam
12·33·tI.O·mtr IlNm
1,2-'H·tI 'O·ml , 8..m
&t!·2Omlr BIG Stk: k MOIIllNM Beam
611-1~ 1, Big SUck MOIIOIl<tM 8&lm
&tI. IGmt' BI9 Stk: k 1II00000000ocl lINm

US,DO lD-3D-7L' lOli PtfIocII(: 8'Nd II.Il'Illlllam
S39 I.' ·148-13lllA 1hI2'/III, &Nm

$319 I.3 · ISO-I~C 1.-.I2·""ISiTIM,AnIIlflOi
$319 420-I1D-ISC .35 MHzS,lIi4Ill ""lenNI
SI59 4)2·181.8.32 "'11: long 800m AnllnOi

:~~ .IN~OOUCTS HO·ll11ly $1391

. ..,~ W"'Q S9in . 11 II
S299 • we 800m . $0( III. long
SI19 . , Wind AfIll · l .5 sq ll
Sl 19 12tXlW PEP Input
S229 6- I D-I~20mn.",
119 1I0TDIIS'CAllUS IlALYANIZED STIEL MUll
ssg AIIincIH013 (10.7 tq n'iIIng) 199 Hwoy lluty SleeIIQsl1 2 ill 00 ·~ FifIrS/I

SI59~UIDlI (""lfIIiIIburts&""-1 IA9 5FT lifT 15fT Nfl
1M T HAIUI ISSQllfIIIfIg) SI99 12 if1W_ m SJ9 ssg Si'9
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IJJ!I T_HD!t300HwoyIluly I2'5SQIl ' Ibntl) SQ9 .25in WlII S69 S'29 11l'9 $2.9

S39 ilIft(IfO KR·500 ItIIvy CIuIl_ _ SIIR 00 SOUTH RlVEII ROOF TlIII'ODS
::: ~ S~d'COIIlI_S I9/n HDT'33nT~ SI9 MDH5It T,. S29

:-- - l"""' jKk.. 2f1a&6- ' nlll l IHOT"010IlTIipod ~9 ItOT-15 15nr_ ...
S99 -,. Duty I Concltitlll S 36111
S19 r"""", iif;kll 2-116 & ,"I1a 01) Hwoy llutyT~WIl:tudI ""lI1lltwr- UPS~
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..,-'"'-------.... cIlIIa _till .... _ _ .....
lrIIfllI ,...,. l1li-' _'1_ 1M 111'1 '
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UNARCO·ROHN
Self Supporting

Towers ­
On Sale!

,- ,....- .<
111..1 ... '.~ f1IIU41 ... 11 ~ f1
IIIXli5 y .

II '" f1
1I0IX4I ...

" '" It1101"1 U. 11", "

Broadband 3...1Triblnd Bum
E.plor.r-14. In Stock-S2ag

S 19111
5"9/11
$399111

low"l lOll
!Of ¥Hf/UMF'

BUTTERNUT
ELECTRONICS CO .

• Des igned to operate on all
Amateur Bands at " FULL" legal
Power Input.
• Automatic Band Switching
(80110 meters).
• Automatic Band Switching
(160/ 10 meters) with optional
model TBR·l60 HD.
• IN STOCK for IMMEDIATE
DELIVERY & LOOK at very
SPECIAL PRICES ...
• New Model HF6V $129.00
• New Model TBR·l60HD It!.igh
Power 160 meier Base
Resonator) 549.00.
Model RMK-l1 (root mount kit
with mulliband radial kit 139.00.
Model STR2 (Stub Tuned Radial
Kit) $29-<>0.
Delivery Anywhere In The Conhnenlal
USA At No Addit ional Cost. (Free Ship­
ping On Bullemul Accessories Also
When Purchased With Antenna.)

•

{ i

IlI-fUU S 29/11 S219/1 000ll
~W.;....}- Uplo600II... UPS

CUSHCAAFT
.ULTI-UMOllf AMTE MMAS
13 3"1,_ $2 19 "~ ,." In_ $289

o JlG-213' U-9!i'Mo ... CGOPI" s- RJ 1OI1~1H1"'1l_21"l " '.31"UUO"'IH~ 5~

o ""lI-S;McIlon~"'''lor lOflllilr "F 1I0MO-IAMIlAMTEMMo\S
~,1l'IIn RG8 tItIIIS 10·JCl) $ gs lD-.CO

o Our RIH I3 ' Uu,," wi'V""m,l« 1IIS 1~3C0 $119 1~' .CO
o GUoIIaI11MClllighlsl 0uI..,.,1 2O-3CD $1 99 2O-.CD
IUI.1X $ Ig,n $119/1 00011 ~0- 2C D $289 0.0

VHFIUHf 8EAIIS
A~-~ $ 79 6178

o RGlX-gs... (W, Copper Sl\itt(J 0 l OW lOSS 21 '6 $ 19 3219
o Non'I;IIn\im!Oillf'g Vinyl ""'" "' FOim 0lIlte111C 2201l $ 9S '2'8

Cud.. ClblIl.1I CIII'Kl....IIc' Dil l DG Il OSCAR/TWIST ANTEN NAS
C,bIlT 1m . 101lH 11 M. MlIl II HIIM. A1U-IOT s 52 A I4~ -20T
RG.2131U ~ " I41-20T $ 63 "611l
RG8X ~2 8 U 3S 8B AIUMB $ 29 PS4
RG·SB/U ~2 U 1,9 6.0 12 5 m:~HFFMANT~H:r A

'II' Alum so 3 S 1 2 2.2 214 FB $ 19 2~::BT1
~:~:::: ~ ~ ' ~ ' ~ I.; AH9 ·S S 19 AR X26

H~RDUNE /HEUAllTIi

;r; j LJ-
'II ' Alum w/polyJiCktt
'II ' lDF4-~ AM"'w 1l11ki> 1M

\ ' l OFS·$O And'" H"ki> lM
se~l con_lorl bIIow

~--- TEXAS TOWERS ~- I DIV OF TEXAS RF DISTRIBUTORS INC ~
~ 1108 Summit Ave.• Suite 4 / Plano, Texas 75074

All PRICES A."rj:D SPECIfiCATIONS Mon .·Frt . : 8 :30 • .m . ·5:30 p .m , S.I . 9 • .m . - 1 p .m .

SUBJECT TO CHANGE WITHOUT NOTICE TELEPHONE: (2 14) 422.7306 C'RClE ~3 0 '" RE ADE" S ERVICE CARO
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BENCH ER PADDLE
BY·' Bll c kbl.. l39
BY·2 ctl....... 11I

KDK FM20JO

c~"

CP·2Q Comput•• PItch ...ith
Vlc·2QSolt...I •• $219

CP·6I Compu te r P.lc h ...lth
Com·6I Soll"'..1 $219

Oth•• AEA nems In Stock.
C.II Fo. Your Spec i. 1PriCI .

Tilt l.lIrIxe R~_ $169.9$ $'''1129.00
T1lI 1lItlTtKII11 R.g . $n9 _9$ $fit 1239_00
1jlpIe-'- Vlt ·lO t\;Irn$CJll

$<IIT /1IomIexI 51)9 IIomIexI Vlt-lO
Vit-lO AINot SGI! 89 ~ "~lt 601
W- 601_ SGI! 89 .~~

IjIple IlMnsatI _ 29 TRS-1lOC~

CWRli7Oll1llwN 0rIIr T__
CW!I615O AIc8MI 0nIr T _
0S31004S1l1lllwltl Rm T...... _.
WPT3100 Wesug. PnassoorTerminil
RS2100 1• 5eQPI . 'Lrq! SuIIlIlJ
ST5000Rm~ , . .
51&000 0IIuu DImoduliIlIrl k.,.. _
DSKJ100 lIIK SIcngIlJ.. ,
AAll l l100 AmIar Emlf CUi '''''''liTIn'IIinlII _
KG-12 l 2 • HogIl I'lesoIuIIon MOIIIlor

list $599
Call For Your Special Price

AEA CP-1 Computer Patch $179

CT2200
KB2100 $959 !

I11UCommunications Sale!

CWR6850
$749!

.....
" ,......
""'",..".m

N. ... Olgllil Rildoul.
Ml mo, llI, Scl nn lng HT
li l t S319
CIII Fo. You. Specia l P.ici

ICOM IC-02AT

ASTRON POWER SUPPLIES
Heavy DUly · High Quality · Ruoged · R. llabl.

• lnpul Vollage 1 05--1~ VAC Oulpul 13 8VOC ~ 05V
• Fu lly Electronocally Aegulate<l - !lI'IW Iola>lmum R!pOIe
• Current LIIT1IIIAg &. Crowbar Protechon C'fCullS
• a -se-es Wit h I,l etef -A - Ser~W,' hout Mete.'

ModttI 'Com. Amps ICS Amptl

R~'" 3 •
RS7. 5 1
RS l~ 9 12
RS20A 16 20
I'tS2OM 16 20

...". " """'" " "RS50A 37 5(}

RSSOM 37 50

ICOM IC-745

List $549
Call For Your Special Price

N.... Complc l All Sand,
All Mod. HF T' l nsc . lve . U s l $899
C.II For Your SPKIII P. lc.

'llirTEN·TEe

FREE ... Ten-Tee Power Supply Model
. 260 (list Prlce~1 with Purchase 01
Ten-Tec Corsair at $1,169.
5250 Argosy $529
229 KW Antenna Tuner $259
4229 Antenna Tuner Kit. $ 189
2591 New 2 Meter HT $275
All Other Ten-Tee Accesso ries In
StOCk. Please Call Fo r Your
Special Prices.

ICOM IC·25H

~ AMPLIFIER SALE!

ICOM IC·751A

List $389
Call For Your Special Pric e

ALL ICOM PRODUCTS IN STOCK! CALL FOR YOUR SPECIAL PRICE!
[I' SAHlI( I SlI U •.'".... .. ,,,....

O"SU I' O. ly SU i

TOIlYO
HY-POWER W' ... .- . • •
Re g ular 569.95 SALE 559!

HL·3CIY 2 lltlll1 2W II · 3GW llirI
OT HER ton oHT·P(IWf_ ITE llS

IIl -e""'Hlj, ' -I2W I. -3s- eSWllul 5139
IIl-'6OV2 UI' I-I SW I. I60Wllul 2'9'9
Ill· <'OU .oIO "'HI 1·3W I• . 20W ()"l 99
HL-9OU.0I0 UHI lOW 1ft- lOW ()"l . ''''_ 139
HC- 2OlIHf.nIJu.. .. ' WI _ 89
HC-2000llIlu>e2UI' H~ A.-Iu.. 299

' . " OCO OIl. I••' g,. .. ""." •
• ,.,-, 49m "' l1/ " 3 5WI IWI IWQuIP\lI
• " ,HOII' ClOt> • L'O<IoG C' YSIaI [loSl)i,ly

OTIIER S. II TEClU llS
51 U O. PU OIolII /II ' s m
5"'3 5\lU'e< "' ot 13
51 LC LUllIf' C.rse 39
ST4OC 8nlChlr ll" 69
51 50083 " , -~ 8.l11tt1 29

ICOM N.... Top 01 Th. Un. HF T.ln.c.lve.
U.IS1399
C. II For You. SPKII I P,lc.

..... " 00 ." '-' Oulpul
~ f-":.-A1015 ,. ", 'OW "OW ",.. "..

~ "" ,. ' 0 OW :lOW .. ",
"" ,. '" OW "OW ". "", .... ,. '" 'OW "'" ". "", 81 016 ,. '" 'OW ,"'" ",. "..
"''' ,. '" :lOW "OW '" ""en 920 No OW "'" .. '"ctoe 920 ,.. 'OW "'" '" ""CI012 920 '" 'OW '''''' '" ""0" ... No OW "'" .. .",
OI OION ... No 'OW 'DOW ",.. ""RC 1 R_II Co..lrol l.. " iraQI' Amplille<'l
MP-I end MP·2 ,...• .R..lI... WI"_'.. . .

r
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Telephone
(214) 422-7306

76PA $1699

Model Li s' S.le
77DX $5450 •
78 $3495 •
374A $2595 •
76A $1985 •
76PA $2395 0

76CA $2695 •

*SIII. Prices Too Low To Print! I
c.n For Your Specl.1 Price.II

ALPHA 374A

SPECIAL SALE PRICES

@TOmJ HY-POWER
HC·2000 Tuner

$339.95 List Price
SALE $289.00

• Heavy Duty 2 KW Construction
• 160-10 Meter Operation (in -

eluding WARe Bands)
• Calibrated Vernier Dial
• Built-In SWR and Watt Meter
• Buill-in 12 Position

Antenna/By-pass Switch
• Buill-in Balun for Balanced

Feedline

ALPHA 78

FT·77

VHF/UHF Multlmode PortabIH

"-690R !>OMhz .. •. •. .. . . .$379
FT·290R tUMh;z $399
" ·790R 430Mh;z $399

Ca ll loday 10 ' Special Ol$Oounl
Pflce & save $$

FT·208R 2mtr HT UlIt
RF Out 300mwl2.5W

FT·108R 440Mttz HT.•. ,Ul'
RF Out 200lilwl1 .0W

' l CO DiSPI. y • 10M__
• UpIDown and Memory Scanning
• Complet. wlN lcacI Ball...,.,

Cl'Iarger ...., Rubbaof Duck Ani

ACC" s,,"," Il.ble:
lCC8 Le.1 CaM S3!i
YM2. A Spl<r1M1c _S»
FNB-2 NlcacI S2i
NC6 sa_ Chgt $99
Call 101' Specl•• Y_u Dlacounl
Pl1ce!I!!

o Dlgll al "', dIout 0 Adl P+oi.. Blan_",
o CW/SSBlFl,II Modea 0 CW W1deINafTow
o OpIIonIoI AC Supply. CW Fltt.... FM Unit

Ext"",. 1\/FO, Ant....na Tuner Anllable

list Price S599- CaIIIOl' Speelal low TexasToweta
Dlacount Pfice &tid sa.... $$

FT·9ao
CAT SySTE...-c.npu.... AIded T,..... cIt_
o Wide DynamicR~ • low NoiM Front End
• General Coverage • 10Hz Digi"1 Readout
• All Mode T,anacelYe_CWISSBlAMlFMIFSKl
• Full Br... k-In 011 • RF Spettc;1'I PrQcIlSIIOI"
• Variable B.nd....ldth • IF Shill • APF/Nolch
• AC Po....e. Supply • Adjustable NolM Blanke<
• 12 Internal Dlglta' YFO' , ....!l1l Memorle•
• MuclI, much more-eall or wrU" lor 11'110

ccmputer Interlace now In devalQpmenl­
Own Tomo"ow's HF nanacel.e, - Todey!!
Manulaclu,e,'a Suggested ual P,lee $1499
Call For Your Special Pflee Tod ay!1

m_
YHFIUHF
A11lllode T""aand n.necII_

• !>O- 54 Mhz
o 1U_10f8 Mhz
o 10 wailS OUlput on .11 bands
• 430_4!>O Mhz
• 21, 24.5 & 28 Mhz

Ollllon . v.ll a ble aoon
Pie... Call FOf Price & Delivery
Inl Of m. l lon

TEXAS TOWERS
Dlv. of TeXIS RF Distributors Inc.
1108 Summit Ave., Suite 4 • Plano, TeXIS 75074

FRG·77oo
AII.ode DlSIttal e-n>ufIlcII1IoN III cll_ .15 10
a .....I'II_Recel. es SSBiAMlFMICW. Built.... S
M~..,S-_.., Noi_BI. n_.... n......I'M SQue.lch.
AC Supply and hIo<e'
M. nulaelu."'·s Uat S499_ CaIl I_ y tor Youo
Special Dlac:ount Price,!

• Dlgll" Pu1Nl1 • Bultt.. " AC StJppIy
• Venable 8Iol>f;lw;dlh • IF Shi ft
• CWISS8IAMIFM Modes • RF Speech ProcnIlOl'
• HolM Blanker • Muc h, much mo<8­

1.1$1 PYb $1149-C.1I for ~l.l lO'* T• •••
Tow... OIecount PrIce and 50.... US

FT·102
11O-1OMTR WTTH WARe IlANDS TRANSCEIVER

GENERAL COVERAGE-AU MODE
DElUXE SOLID STATE TRANSCEIVER

FT·ONE

lilt Price S3074. CAll FOR YOUR SPECIAL PRICE I
Quantillu Llmlled - Hurryl

IMPORTANT - Prle.. shown are suggested by the Manufacturer.
You can Save Mon.y with. Big Texas Towers Discount!
Call today for our Special Yaetu Sale Prices Ind SlY. ISS II

Buy Now and Rec.;~"Tl1ese Ac<:esaorln F._
300Hz ON Flit.". .SFREE llOOI-tz ON Flit., . ' FREE
800Hz 011 Fli t&< . ' FREE 6Khz AM Fill•• . . 'FREE
MemOfY Ba<:kup.SFREE In5Iall"l lon ...• . 'FAEE

" ·230R 2mtr 1'111 , •.•.•... 135t
" ·730R 440111111 1'111 . .. • .. $311

• 10 Memo,les • Two VFO's
'lCO Readout • 25W Out
o Memory Of Up/Down SCan
Call tod . y 101 Special uteccunt
Pflce & save SS

•

•

-

•

..

•

,
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The New Yaesu FT-726R Tribander Is the world's first multlband, multlmocle Amateur transceiver capable of
full duplex operation, Whether you're Interested In OSCAR, moonbounce, or terrestrial repeaters, you owe
yourself a look at this one-of-a-klnd technological wonderl

Multiband Capability

Factory equipped for 2 meter operation, the FT-726R is a three-band unit capable 01operation on 10 meters , 6 meters, and/or two segments of
the 70 cm band (430-440 or 440-450 MHz), using optional modules. The appropriate repeater shift is automatically prog rammed for each
module. Other bands pending.

Advanced Microprocessor Control

Powered by an B-bit Central Processing Unit, the ten-channel memory of the FT-726R stores both frequency and mode, with pushbutton transfer
capability to either of two VFO reg isters. The synthesized VFQ tunes in 20 Hz steps on SSB/CW, with selectable steps on FM. Scanning of the
band or memories is provided.

Full Duplex Option

The optional SU-726 mooule provides a second, parallel IF strip, thereby allowing full duplex crossband satellite work . Either the transmit or
receive frequency may be varied during transmission, lor quick zero-beat on another station or lor tracking Doppler shift.

High Perlormance Features

Borrowing heavily from veesu's HF transceiver experience , the FT-726R comes equipped with a speech processor, variable receiver bandwidth,
IF shift, all-mode squelch, receiver audio tone control,.and an IF noise blanker. When the optional XF-455MC CW litter is installed, CW Wide/
Narrow selection is provided. Convenient rear panel connections allow quick interface to your stance audio, linear amplifier, and control lines.

Leading the way into the space age of Ham communications, Yaesu's FT-726R is the first VHF/UHF base station
built around modem-day requirements. If you're tired of piecing together converters, transmitter strips, and relays.
ask your Authorized Yaesu Dealer for a demonstration of the exciting new FT-726R , the rig that will expand your OX
horizons !

Price And Srectcano ns Sub,ect To
Change Without NotiCe Or Obligation

C1RCU .e ON READER SERVICE CARO

W&§§(1D \?€7
The radio. V

YAESU ELECTRONICS CORPORATION 6851 Walthall Way, Paramount, CA 90723 • (213) 633-4007
YAESU CINCINNATI SERVICE CENTER 9070 Gold Park Drive. Hamilton, DH 45011 • (513) 874-3100



The IC-02A comes standard with BP3 NiCd
bottev pack. BC25U wall charger, flexible
antenna.wrist strap and belt clip.

CIRCLE:I ON READER SERVICE CARD

ICOM's ICo2A(T) continues to be
available .. .o oo its complete line

of accessories work with the
new1C-02A

I(QM.America.lnc., 21 12·116th Ave NE, ~Ievve, WA QB004(206)4~-a155 / 3331 TCM'eI'HClCId Drtve,Suire307,D:J11as.lX 75234(214)620·27&0
)IIi "0""<1 'P"'dtlco~ons 00'e appo'OXim:l1E!' 00::1 subjeCI ro~ w;1t'o:>vI1"lOl'Ice '" ob/Igonon, AIIICO>\ reeee lic)'>~n1ly ~xceed FCC n!'9o..kl!1onllmllng SjlU'tOI..6 erni»iOo'lo, 02A1983
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