


The oneYou've Been Waiting for!

with .,.ndltd
",;~.ophon.

Just look at these photos and specifications. The HW~2036

gives you the kind of 2-meler performance you WANT!

Actual spectrumanalyzer photos of HW·2036
operating at 147 MHz. Spurs within 20 MHz

of carrier are down a full 70 dB.
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.~~-HW-2036 SPECIFICATIONS

ReCel'.ef, $ensl l".II)': 0.5 ,.V for 12 dB SINAO (or 15 dB 01 Quieting).
Squelch Threshold 0.3,.V or less, Audio OUlput: 1.5 watts at 10%
T H.D. typically 2 walls. (5 kHz deviation). Image g elecncn : -45 (18 Of
or.aler, SPUfIOU' Rejection: -SO dB or greater. IF Rejection: -80 dB
or grealer. Inlernally Generated Spurious: Below 1 ,.V equivalent. Band­
Width, 6 dB 81 15 kHz min, and 60 dB at 30 kHz malt. ModulatIon
Acceplance: 7.5 kHz. min, Transmiller: Power Output: 10 watll min. at
25°C and 138 VOC. into a 50U load. Harmonic & Spurious Output:
-70 dB WIthin 20 MHz 01 carrier; -50 dB etsewnere, -40 dB harmon­
ICS ModulatIon fM 0 to 7.5 kHz adjustable. Duty Cycle: 100% With
inlln'te VSWA, Tone Encoder: 3 tones. 70 to 200 Hz. approx. =700 kHz
dev al on Transmltler Oll$8t: 0 (Simplex), -600 kHz. +600 kHz With
crystals ,upphed. PrOVISIon lor one add'llonal Oll$8t cry,tal. GeneraL
frequency Coverage· Any 2 MHz sevmenl Irom 143.5 10 10&8.5 MHz.
Both receIver and transmllter muSl be aligned lor the same 2 MHz
segment frequency Increments. 5 kHz. frequency Stability: =.0015%.
Operating Temperature Range 15° 10 125°f. (_10° to 5O"C). Ope:rat­
II"\Q Vollage Aa"98 126 10 16 VOC (13,8 VOC nominal). Current con­
,...mpllon AX 700 mA max. squelched. TX: 2.6 A max. al 13.8 volts.
Dml8nSlOns. 2~." high x 8'0" WIde x 9""-" deep. Weigh': 6.25 Ibs,
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Heathkit Synthesized 2-meter Transceiver!

Please send me my FREE Heathkit ca talog. I am not on your mailing list.

M icoder microphone/auto patch encoder, you ' ll be able
10 make phone c alls through repeaters equipped with
auto patch inpul! (And save $19.95 in the bargain!) The
HW·2036 operates mobile from your vehicle 's 12 VDC
battery, or you can use the op tional HWA-2036-3 AC
power supply for fixed station operation,

The HW-2036 is our besl z-meter transc ei ver ! Check it
ou t lor yourself and you'rr see tt's the one to have for
years of re liable a-meter communications!

Our HW-2021 hand-held 2-meter transceiver is the one
to have if you're working portable. It g ives you a full
t-watt output plus 5 receive and 5 transmi t channels and
Ilexlble simplex /ollset. It's hand-held , batlery-operated,
and there's an optional
auto patch encoder
to add telephone
versali ll ty al lo w cost.
cryeter-ccntrc lied ,
with better than 0.05%
freq uency stabili ty,
Sensitivity is 0.5 IJV for
12 dB SINAD.

The HW·2036 and
HW·2021 are two of
the finest 2-meter
transceivers around .
Use 'em both for
compl et e 2-meter ver­
satilityl Read more
about them, and all
the other superb
Heathkit Amateur Radio
products in the new
Heathkit Catalog. Send
coupon below!

Healh Company, Dept. 12·23 Benton Herbor, Michigan 49022

Heath Company, DepL 12·23
Benton Harbor, M ichigan 49022

Prices & spec ilicetions subject to change without !'ot ice.

,
\

HEATH

Neme _

State Zip _

AM-338

Addreu _

Cily' _

-----

" . .

The new Heathk it 2-meler freq uency -sy nthesized trans­
cei ver combi nes state-of-the-art techno logy with o perating
ease, convenience and ve rsati lity in an easy-to-build
kit that's about HALF THE COST 01comparable synt he­
si zed transceiver s. Irs the one to buy and bu ild for real
2-meter PERFORMANCE!

Operation i. easier than ever! The f ronl panel l ever
swi tches select any Irequency in any 2 MHz segment 01
the 143.5 to 148.5 o perati ng f requency range. You
select the la st lour d igits, three with lever switches which
display the frequency d irectly and th e last with a 0 /5
kHz tog gle swi tch wh ich makes ALL 2·mete' frequ encies
in the band available. If you inad vertently dial up an
out-o f-bend frequency. the transmitter simply will not key.

And the ligna! is solid! The HW-2036 puts out a m inimum
10 watts at 25 0 C and 13.8 VOC. And il operates In to
an infinile VSWR without failure. The transmilter output
is extremely clean, wit h spurious output greater than
70 dB below ca rrier. True FM circuit ry means you trans­
mit and recei ve with excellent audio quali ty too.

The receiver is hot! Sensitivity is an o uts tanding 0.5 IJV
lor 12 dB SINAD. An 8-pole IF crystallilter provides an
ideally shaped bandpass lor excellent adjacent channel
rejection and its superb selecti vity makes utne one to
have lor crowded si gnal areas.

Complete opera ti ng versatilily! A built-in continuous tone
encoder with three customer-adjusted tones selectable
o n the lront panel accesses most repeaters. The HW-2036
provides all the offset capabil ity you 'll ever need ­
built-in simplex, plus and minus 600 kHz c ttsets, and an
Aux. position that lets you add a crystal for any other
lrequency. And , if you order the HW·2036 with the Heathkit



Why walt any longer for a rig that offers top performance . dependabthtv
and versat ility the T5-520 has proven Itself In the shacks of

thousands of discriminating amateurs. in field day sites. In OX and
contest stat ions. and In countless mobile installations

Superb craftsmanship IS evrdent throughout In ItS enqmeennq
concepts as well as ItS construction and styling craftsmanship that

IS a Kenwood hallmark

Maybe the Kenwood T5-520 IS the one you have been wait ing for

CP TS -520
(gJpecifications

"'00££ US8 lS8 CV<
POY<ER 200 ..~n.PEP'"""tonSSB 160"4

DC "'C>tJl on C....
ANTE NNA IMPfOANCE !IO 7~ OI'om•

..nb.I~r'CeCl
CARRIER SUPPflESSION Be,... than -~s dB
UN....ANT[O SlOUIANO SUPPflESSION Be".

than -~d8
HARMONIC RAOlATIiOI'< Be""" ,..... _40 Cl8
AfREsPONSl 4OOto2600~(-6d8)

AUOIO INPVT SlNSlTIVITY 0250-'11 ..... lOdS
(S~N~N

SHECTIVITY SS8 2 4 '~ (-6 dB) ~ 4.~

(~<l8)ew O~ ~H.(-6d8) IS~Hl

(~ClE!), ...tt1 KCfl--, 1 tto<)

fREQUE"C!' STAElllHY 100 H.~ 30
..-~ ~ne< ooa''''''l'

It.o4G£ llAno ilenei' "'"'" !IO d8
If REJECTIiOI'< Bette<"""'!IOde
TU8( & SUII(;(lNOUCTOR COt.IPUMENT

)lubM{1 .61_ 12lI11A) IIC 18
f[T .. " ......""'. &I CI_

DIMENSIONS 131 W.S9 H .13t"O
WflGHT )52 ...
SUGGESTED f'Il'lCE 1629 00

VFO-520

SP-520
AI,-.eh "'" TS S20 h.ol • buotl on __. .. ,Ilt
_,,_ 01 ,.... SP S20 1>'0"""," lmpt_ ,_

ll"""" A pertecl .....,et> on bo'~ """ll"­
1'f"1~~ ~''''' pt'U 5 22 9S

TV-502
TR ,lNSMITTINGIREC£IVII';(; FREQUENCY

144 I~" 7 t.lH. I~S 0 146 0 t.l H. (opt""'.
INPUT/OUTPUT If fREQU ENCY 28 0 29 7

"",
TYPE Of It.o lSSI()fo SSE! (A3J).CW (Al)
IIATEO OUTPVT E!W (AC ope'.'''''')
ANH NNA INPUT/OUTPUT IM PEDA NCE SOU
UNW"'NTEO R"'OI...TlON l~.. I~'" -60 dB
RECEIVI NG Sl NSHIVITY "'ot~ 'h.on 1. '11.,

SIN 10 d8
I"''''GE 1'1'"r IO' More !~.n 60 ee
IF REJECTION Mo,. th.on 60 d8
FREQUENCY s r"'BllITY. lell ,~.n • 2 S kH.

d U""ll 1 60 m in all .. PO"'~' ...."C~ t' ON
ar><! ",!~ ,n ISO H. (per 30 m,n) I~~'ea"'"

POWER CONSUMPTION "C 220/12OV. T'an.
m...oon SOW....., ,Rec.ptoon 12W m. ,

DC ra 8\1. T,anl
m,••"", 2A mil ' Rec~ploCln 0 .... "", .

PONER REQUIRE ME NT AC 22QII2QV DC 12
16\1{II;>nd;o,d -oI!~B. 13 8'11)

SlMI CONDUCTOR fET S. T,anl"tor I!>... "OI ME NSIONS' 6"- >11 . 6" H • 13\." 0
W[~T II 5 Ibo
SUGG£STEO PRICE 5 2olOJ 00

CW!>20
SOD ... ewC".I'" f,He< SA !> 00

Kenwood otter, acces5Ol' Ies guar·
a n te ed 10 add 10 Ihe pleeSI.He of
ownIng Ihe TS ·520 The TV-502
Iran'verter put, you on 2·mela"
the eil'y way (It" , completely
co m p all b;le ....tl h Ihe T5-520·1
SImply plug il '" and you're on
Ihe a Ir Two more unIts deSIgned
10 malch Ihe TS- 520 lie lhe VFO·
5 20 eJlernel VFO end the model
SP· 5 20 eJlernal SpoMker All ""'11'1
Kenwood quahty budl In

~~!§~~,goo
TRIO-KENWOOD COM MUNlCATJONS INC. 116 EAST A.lONDRAJGAADENA CA 902~B
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T«eo of garbled voices and CB statiC?
Now. you can hear better with our KC·3035 KRIKET ® mobile
speaker . Better than you beneved ooss bte.

Because AFS offers the f irst acoust cally designed VOIce
commun cations speaker. And, that means you get outstanding

mtellgibll l't'y across the eonre VOice range.
AFS - the only company With

the WORKING WALL" ®
speaker enclosure. Cross-laminated
tubular fiberboard deadens channel

no se, eliminates voice distortion
by controlling rebounding sound

waves. Brings the voice through clean and clear.
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IIld,anapohs, I N 46250 (3171 842-<l620

Speakers are our only business . They have to be better!

7999 Knue Road, SUI" 116

I
Availab'e at CB d.aler, everywhere

World Wide Hudquarters
Acoustic Fiber Sound Svllttr>s, roc.

ExclUSive Call8d,an Distributor
Munll Cenad. Lid 1149 Pioneer Ra.d Burlington OntariO, Canada (4 161639·5373

All KAI KET® speakers .re manufactured in the U.S.A. using Ameriun materi.ls .nd cr.ftsmen.
Copyright 1976 . Acou st ic Fiber Sound SYlt,rm. Inc.



roBias
It seems traditional at the close of each year to

speak of wonderous th ings to come or of accom­
plishments gone by. We speak of resolut ions, peace
on earth, good will toward men, and the hope for
th is hol iday season to be better in some ways than
the last. It's an up season for most of us in a lot of
ways. We send cards to those we care about, buy
gifts, plan dinners, make last minute phone calls and
in general share a mutual warmth and happiness. I t's
a spir it of giving and receiving. It's something new
and exciti ng. To many of us t his season epi tomizes
our reli gious beliefs and we celebrate in joyous fash­
IOn.

In light of these feel ings the fo llowing may ap­
pear to be a grim interjection into an otherwise fes­
tive mood . The fact tha t some of us may not have as
happy a hol iday as most of us hope to is often
clouded over by our own ant icipation. However, an
important part of th is ho liday season is represented
in t he symbolic act of givi ng and sharing. One radio
club is giving to help one of their own. We, as part
of this great f ratern ity, can and should do no less.

The other day I rece ived a copy of the News
Fuse, a monthly publica tion of the Hal l of Science
Radio Club here in New York. One of the features
of this part icular issue concerned the untimely and
premature passing of one of t heir members, Sam
Weinstein, W82AMY. It seems that during Sam 's
stay at N.Y. University Medica l Center he had re·
ceived 64 pints of blood which resu lted in an enor­
mous bi ll. The members of Sam's club have worked
out an agreement wi th t he center to have the blood
replaced and thereby lessen what must be an ast ro­
nomical medical bil l. Members have already donated
blood to the center, in Sam's name but 64 pints is
stil l a lot of b lood.

My holiday message th is year is Qui te simple.
Let 's share some of our good fo rtune w ith others.
Perhaps some of us who are able can ease the we!n.
stein fam ily's bereavement and f inancial hardsh ip
through th is season by donating a pint of blood in
Sam's name. If you can, con tact : Ms Judith Kratka,
N.Y.U. Medical Center, 560 First Ave., N.Y., N.Y.
or call 2 12·679·3200, Ext. 2837 .

On behalf of all the people who make CQ pos­
sible, I want to extend our w ishes and hopes fo r a
Merrier Christmas and a Happier New Year fo r all.

73,

A lan, K2EEK

December, 1976 • CQ • 5



Cf} TS -700A
<g)pecifications
TRANSMITIIl£ClIVE fR(QU£NCY RANG(

I" 1"8 "'Hz
MOO£ SSB,fM.CWAM
Rf OUTPUT CWofM ........... lOW OUlput

AM. __ 3W ouIpul sse .......
.... 2(1W DC """"

.t.NTENNA IMP(OANC( SOU (,. be.. """'J
CARRIER SUPf"R£SSlON 8ene< _.a dB
SID( BAND SUPPRfSSlON s.n... -..-0 dB
SPURIOUS RADIATION Leu"'" -60 db

MAX , fR EQUENCY [)£VI ATION (f M~ :!:~ ~ H,

R[P(ATEA FREQUENCY SHjFT WIDTH
oro .."

TONE BURST TIME O~ 10_
MOOlflAT1ON llaI.on<;ed m:>d.... llOfl fo< SS8

V. ...ble rw<:t.nce l.-quetlCy ""'f! 10. fM
Low p>we' modull" ..n IOf AM

MICROPHONE; Dynamoc moc.opI>oniI. 500lI
",UOIO fREQUENCY RESf'Clf'lS£: 400 2600 H. ,

wIth", · 9 db
RE CEIVING SYSnM sse, CW, "'M: s.ne...

,uperh'l~. FM: Double
. upe""'I8t DCtyne ,

INTERMEDIATE FREQUENCY: sse. CWoAM
10.7 MHz, fM : 1st IF: .. , 10,1 MHz 2nd If '
.. _ 4 55 ~H• .

REC[lVING SENSITMTY: sse, CW SIN • 10
dB or _ .1 0 25,0\1 20 dB noo"
QUIet...... l UI than 0. "'\1. AM SIN .
10 de or _ at I~\I

1MAG( RATIO: Bette< _ 60 dB
IF RU ECTIQN~ "- 60dB
PASS·BANDWIDTH: SSB. CWoAM : Mot. than
2 " kHz .t - 6 dB, fM ,.".. ..... 12 kHz a'.."
R[e[MA SHECTIVlTY sse, CWoAM L.nI

...... .. 8 kH' at -60 d8 r M Lns "'-'
24 .1oU .t -60 dB

SQUElOf S£N$ITMTY 0 n,.V
AUDIO OUTPUT More "'-' 7W.1 IlO 10M!

(IO'1'o clos""""")
R[CEMR LOlO IMP(DANCE SO
FREQUE NCY STAlIllln w_ :: 2 Uq .......

_1Iour."-t _ """""" d _UJl.
__ 150 ttl ....... _ 30 .........---f"()W£R COHSUMPTION T,_..- 95W
(AC l2Oi22O'i). ..... CDC 13llV), .....
~"""- (no,...~ _!oW (o\C 1201
22CW). OSA (IX: 13 IV).

POWER R£QUIA£III£NTS AC 1201220\',
5OJ6O ttl DC 12 16'1 03 tv lee)

llIM£NSIOHS 278 (W). I~ (H) • 320 (0) .....
MIGHT 11 lOt
SUGG[STlO PRICt 1 100 00



~... , .... 011 1.-
. , I !lo y l w ..

---~~-"'''

..
Wc"1I GUA RANTEE
no otber balun, at any
pria, has a ll these
features.

6743 Kinne St.
bst Syracuse, N.Y. 13057
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'T'S WHAT'S
INSIDf
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THE APPROVED LEADING HAM AND ~~~~~n~;j~;j~~~, COMMERCIAL BALU,,.N THE WORLD TODAY. _ _ ~

'W2AU BALUN =-$'ilf2~.9i5-~
The proven tt.lun I . HANDUS fULL 2 KW PEP AND THEN SOME. <o......I O·"' on

........ Broad-Band ed 3 t o 40 Me. .,~ _ .....
2. HELPS TVI PROBLEMS By Re d uc in. CO". line ..... ..~ "<,

Rad..lIhon
3. HOW -ALL STAINLESS STEEL HARDWARE. 50239

,,,~_ Double Sltver Pl illed
I-' .t . ,MPROVES f / 8 RATIO 8 y Red uc in. Co•• Li tle

P lc k·Up
S. REPLACES CEHTIER INSULATOR. Withst ands

Anlenna Pull of Ove, 600 lbs .
6. BUILT·IN LIGHTNING ARRESTER. Protects Balun

-Could Also seve You , V.luabl. Gea r
7. BUILT·IN HANG·UP HOOK. ldul f or Invel1 ed

v ees. M ult i ·Sand Antenn. , . D ipoles , B eam and
Quads

NOW BEING USED EXT£HSIVEU BY ALL BRANCHU
OF THE U.S. ARMED FORCES. FAA. RCA, CIA, CANA.
DIAN DEnNSE DEPT.....US ~OUSAHDS OF HAMS
THE WORLD OYER l'lMy"re built to last

BIG SIGNALS DON'T JUST HAPPEN­
GIVE YOUR ANTENNA A BREAK

Com~ . in 2 models. 1:1 m.tc:hes 50 Of 75 ohm un­
1uI1•.,1Ced (coa x line) to 50 or 7S ohm balanced load.
4:1 model matche.. 50 0' 75 ohm unballl"Ced (co••
line) to 200 or 300 ohm balanced load.

" V... . l A. .1f AT AU t EA. OING OEAIUS . II No r , OIOU DIUCJ

UNADILLA RADIATION PRODUCTS Tel: 315-437-6444
Division of Microwave Filter Co. Inc. TWX 71()"541.Q493

Our dersSay

Edito r. CO :
Suggestion :
When using Black Hea t disapating

tube shields make sure you sand off the
pa int on the inside where the shield
physically locks onto the base otherwise
the shield is " above ground" and can
cause all sorts of oscetenoos etc.

Richard Mollentine, WA0KKC

Editor, CO:
Here's a handy trick for measuring

cutout. Evervone . or almost everyone ­
has a relative ootout meter with a vari­
able resistor adjustment, somewhere in
his RF line . Beg or borrow (don 't steal)
a calibrated wattmeter and place same
in line in ser ies with output meter. Set
output of rig at 25, SO, 100, 2SO etc.
watts as measured on calibrated meter.
Each time adjust variable resistor on
output meter to show full scale and

note posit ion of poi nter by a scratc h on
the pane l an d a mark. If control knob
does not have a poin te r, replace it with
a pointer knob. Rem ove cali brated watt·
meter and return to owner. You now
have a wattmeter that is reasonable ac­
curate on full scale. On less than full
scale, I have not figured it out, but in­
stinctively , would say you should square
the reading, e .q.. if 10 on full scale reo
presents 100 watts, 8 would be 64
watts, 5 would be 25 watts, etc.

I am assuming that everybody has
nice flat lines terminating in 50 ohms.
Varying the load should throw things
off somewhat.

Pass th is one on for what it's worth .
It w ill not measure that last 10 watts in
the linear but will QUickly show that
one of the two parallel final tubes in the
exciter has gone flat when that happens.

Reuben E. Gross

Edito r, CO:
A thought for you r Reade rs :
The wi re ta bles should be a bit more

use fu l if the fo llowing relationsh ip is
kept in m ind .

The "OHMS/ KFT" Tabu lation may
be t ranslated to mean "MV OR OP/FT/
AMP".

Example:
4 FT no. 20 Carrying 1 Amp given as
10.35 / KFTs

10.35 MV /FT
4

41 .40 MV Orop
For 2 amps, double the above drop.

The 700 CM/ A Rat ing (Given in
Hand book l indicates no. 20 will handle
about 1.5 amp; however if a 300 CM/A
rating ,s used, we find a 3.4 amp capa­
bility .

(Continued on page 101
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TEMPO ISOLID STATE VHF LINEAR AMPLIFIER. 144·148 MHz. Power ou tput
IOOALIO of 100 watts (oom) wi th on ly 10 watts (nom) in. Rel iable and compact.

The Tem po 6N 2 meet s the demand for 8
high power six meter and two meter
power ampli fier. Using a pair o f Eimac
8874 tubes it provides 2000 watts PEP
input on SSB and 1000 wallS input on CW
and FM. Completely self-contained in
one small desk mount cabi net wilh
rntemar solid state power supply, bui ll-in
blower and RF relative power indicalor.

$895.00
The Tem po 2002 .. 2 meters on ly $745.00
The Tem po 2006.. 6 meters only $795.00

TEMPO
6N2

TEMPO/1mb
So much lor so little ! 2
watt \/ HFf FM hand held
6 Channel capability, solid
slate, 12VDC. 144-148 MHz
(any two MHZI ' includes
2 pair of crysta s, bu ilt-In
charging terminals for ni­
cad cells, S-meter , ballery
level mete r, tel esco pi ng
wh ip antenna, internal
speaker & micr ophone.

fMI4MC""-'.... . $199 .00
eo_·"' '''--..., ........,.TEMPOICL 14611

TEMPO POCKET RECEIVERS
M5-2, 4 channel scanning receiver for VHF high band, smallest unit
on the market. MR·2, same size as M5-2 but has manual selection
of 23 channels, VHF high band. MR·3. miniature 2-ehannel VHF
hig, band monitor or paging receiver. MR-3U. single channel on
the 400 to 512 UHF band. All are low priced. extremelv compact
and dependable.

Tempo VHF/ONE
the "ONE" y ou've been waiting for

No need to wait any longer - thi, i' it! Whethet" you are already on
2·meter and want someting better Of' you're just thinking of getting
into it, the VHFIONE i. the way to go.
• Full 2 -m.t. blind eo......v- 1144 to 148 MHz for tT.nsmit.nd rllClei.....
Full phil.. looek .ynth.zed IPLLIIO no dwin aysult .r••~uir". •
Com~et.nd lightweight - 9.5"I0Rt .. 7 " wid 225" high . Weight -
About 4.5 lb• .• Pt"ovi.ioM fOl" In .ceestory sse -.d.ptor . • 5-dillil LED
receiv, fr,.qu.ncy d ispl.y . • 5 KHz frequ.ncy ,"ection for FM o p• •• tion.
• Autam-tic r.~t... 'plit - ,.le<:ubl, up or down for norlNl l Ol" I ........

opw"ion. • Mia-opno""" power cord.nd mounting brick., included. •
Two built -in progl".mmlOble dum,..."• • All solid ,tat• .• 10 Witts output• •
$uP'" w '-c1;v;t y w ith . (:fy$ul filter I I the tim IF .nd E t"PI cer.mic fi tt.
I t tIM Mc:ond IF• • 800 Setec:uble ._i.... frequenci• .• A......._V g 'pin
M)cbt• • $495.00

TEMPO sse/ONE
sse adapter for the Tempo VHF/One
• S.lKCabl. upJIa" O' low. si~nd. • P1u. dirtICtly into tM VHFIO_ with
no mod.fiQltion. • NoiM blank.r built -in • • RIT and VXO fOf full fraquancy
eo......age. • $225.00

.a VHF/ FM m obi le tran­
sceiver for the 2 meier amateur
band. It is compact. rugged ly
built and completely solid state.
One channel supplied plus two
channels of your choice FREE

144 to 148 MHz coverage . Mu ll il requency spread of 2 MHz. 12 channel
possible . Meter ing of outpu t and recei ve . Internal speaker, d ynamic
micro phone, mounti ng bracket and power cord supplied. A Tempo " best
buy" at $239.00.

M<Kt of the eec.... producTS .r••v.ilabl. at d...... throughout the U.S.

TEMPO
VHF /UHF AMPL IFIERS
Solid state power am pliliers lor use in
most base/mobile applications.
Increase the range, clarily, reliability
and Speed 01 two- way communications.

Low Band VHF amphfieu a\ltl ilable in 100W OUI Wllh
2.10 & 3JW in. H ogh Band VHF a mpuvailable in 30. SO.
eo & l 30W out w. th 2. 10 & 30W in. UHF amp$ available
in 10.25.40 & JOW out WIth 1. 2.10 & 30W in ,
Call Of write for spec; sheet and prien.

H60fl8adio
11240 W. Ol ympie Blvd . , Los Angeles ,
93 1 N . Eu elid , Anaheim . e , m. 92801
Bulle r, Missouri 64730

CIIl! . 90064 213 1477·6701
714/772·9200
816/879·3127

"_.-..a. <"-__
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*Phase lnek-tuop (PLL)
oscillator circuit
minimizes unwanted
SpUri OUS responses.

*Hybrid Digital
Frequency Presenta-
tion.

*Advanced Solid-state
design...only 3 tubes.

*Built·in AC and 12
VDC power supplies.

*CWfilter standa rd
equipme nt.•.not an
accessory.

*Rugged 6146·B final
amplifier tubes.

*Cooling fan standa rd
equ ipment...not an
accessory.

*High performance
noise-blanker is
standard equipment
...not an accessory.

*Bui lt·in va xand
semi-break in CW
keying.

*Crysta l Calibrator and
WWV receiving
capability.

A BRILLIANT NEW SSB TRANSCEIVER
PROVIDING AN UNBEATABLE COMBINATION
OF ADVANCED ENGINEERING AND UNIQUE
OPERATING FEATURES.

YOU MAY NEVER HAVE OWNED A
TRANSCEIVER THAT OFFERS SO MUCH.

Send fo r descriptive information on this fi ne new
transceiver, or on the time proven Tempo ON E
transceiver which conti nues to offer reliable , low cost
performance.

HOOf/Radio
112 40 W. Oly mpic Blvd .• l os Angeles , Cali!. 90064 213/477-6701
931 N. Euclid , Anaheim , cant . 92801 714 /772·9200
Buller, Missou ri 64730 816 /679-3127

*Microphone provided.
*Dual RIT contr ol
allows both broad and
narrow tuning.

*AII band 80 through
10 meter coverage,

*Multi·mode USB, LSB,
CW and AM operation.

*Ex traordinary receiver
se nsitivy (.3u SIN 10 db I
and oscillator stabili ty
(100 Hz 30 min. after
wa rm-up)

*Fixed channe l crystal
control on two
ava ilable positions.

*RF Attenuator.
*Adjustab le ALC
action.

*Phone pa tc h in and
out jacks.

"Separate PTT jack for
foot switch.

" Built-i n speaker.

' The TE MPO 2020
...S759.00.
Model 8120 externa l
spea ker".S29,95.
Model 8010 remote
VFO...S139.00.

Decembe r, 1976 • CO • 9
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11050

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 coun­
ties for one of amateur
radio's most prized
awards, USA·CA.

Plen e $lind me copies.

CO Me,uine
14 V.nd.rvent'r Avenue

Port Wuhington. N.Y. 11050

N.~ C.II _

Add r. ss _

City _

St.t. Z ip Cod. _

Compill'ln-ve••• wofth 01
mal,"",1 from th, pagoo!'S of
CO On v,rlle,l an l,nn,
theory . d.,,9" ,nJU,II1loon,
( o nll' uc llo n eov."s ~'r

l "" ls ."'1'1, 'Hd,ng ...,..;l

m . tct"" 9. snOrl ~"" IoC.I •.
yro und .fleelS. mul,,-~nd

..-.d "ngle-band v.noc,ls,
"'_'1 th, mOJl cOm mon
4U'" ' OO " S ¥Jout v,rtlCIII
. nten".. 6" X 9" 136
P.' $5 .00

VERTICAL
ANTENNA

HANDBOOK

Our Readers Say (from page 7)

This translates to about 34MV/FTI
Amp. which may be adequate in many
cases.

Larry Gutter, WA6RNH

Edito r, CQ:
About all th e coun try rule s, etc. I've

wonde red fo r years why someone did n' t
take a mercat o r projection of the world
and divide it up in zones along lati tu de
and longitude. For instance from 90 to
80 degrees N+S, 2 Zones each. 80 t o 70
degrees N+S 4 zo nes each . 70 to 60 de-

grees N+S zo nes 20 degrees width in
longitude . Rest of world 10 degrees by
10 degrees.

This would also give the marit ime
mobi les a shake.

For God's sake, don' t mention my
name. I don't want to get mu rdered . Hi.

•nounclng
STOLEN EQUIPMENT

• San Francisco CA - Stolen from
my car in pa rking lot One-Tempo
V.H .F . One 2 Meter Transceive r No.
5728. a westemerectr!c touch tone pad.
Reward contact : Shel Kurtzman, 19436
Topham St.. Tarzana, Cal. 9 1356.
1·2 13-344·0878 .
• Chicago , IL - Stolen from Geneve
Rad io Expo '76 booth. One GTX-lT
Handie-Talkie S/N 10-59 with .1 3T­
/.73R. .25T/.85 R, .52T/.52 R, .72 T/·
,12 R. Anyone with any info. contact :
Genave 4 14 1 Kingman Dr., Ind ian­
apolis, Ind. 46226.

• Colorado Springs CO - Drake TR·22
2 meter transceiver SN. 640139 Be ige
trimline TT handset, magnet mount
quarter wave antennae , crystals for
52/52, 16/76, 37/97, 87/27, 63/03,
34/94. Contact : Rick Simpson, 2723
Rigel Dr. Co lorado Springs, Colo.
80906.
• Colorado Springs, CO - Wilson T1 402
S/M 2 meter ha ndi-talky SN O R64 27 .
Crystals for 52/5 2, 22/92, 25/85.
16 /76 , 34/94. 69/09. Con tact: J ames
Hettie, PSC No.1 PO Box 2493, Peter­
son A FB, 809 14 .

• Colorado Springs CO - Yaesu FR· 101
·SD1G HF Digital Rece iver SN. 6C31­
339, Yaesu F L101 HF Digi tal Receive r
SN. GE30627. Con tact: Associated
Electronics Service, 404 Arrawana ,
Colorado Sprin gs, Co lo. 80909.
• Colorado Springs, CO - ICOM 22S
SN; 00 17 Has total of 19 channels.
Co ntact : Ken Kevte. 38 12 Wi ndsor
Ave., Co lo. Spgs., Co lo. 80907.
• Chicago, IL - Motorosa Met rum II
and Mo toro la HT 220. Anyone with in­
fo contact R. L. Scott, 200 W. Chicago
Avenue. Oak Park, IL 60302.

10 e CO e December, 1976
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~ FIXED STATION FOUR BAND VERTICAL
The 4-BTV is longer for greater aperature. larger in diameter for strength and
bandwidth, heavier traps for precision and safety factor. Individually. each
subassembly weighs more to collectively give you an antenna designed for
convenience of assembly and installation. a wide margin in mechanical stability
and far superior electrical performance.

• Lowest SWR-Pl US l

• Bandwidth at its brOMiesll SWR 1.610 1or
better at band edges.

• Hustler exclusive trap covers " Spritz" extructed
10 otherwise unattainable close tolerances
assuring accurate and cermarent trap
resonance .

• Solid one inch fiberglass trap forms for
optimum electrical and mechanical stabili ty.

• Extra heavy duty aluminum mounting bracket
with low 10"-high .trtt~th insulators.

• All sections 1,,- heI'!I wall , high strength
aluminum. Length 21'5 .

• Sblinle.. steel c"mps permitting adjustment

without damage to the aluminum tubing.

• Guaranteed to be easiest ...em~yof any
mulh-band vertical.

• Antenna has ~··24 stud at top to accept RM·75
or RM·75-$ Hustler resonator for 75 meter
operation when desired.

• Top loading on 75 meters for
broader bandwidth and higher radiation
efflclencyl

• Feed with any length 50 ohm coax,

• Power capability- full tegal limlt on 88B and
CWo

• Ground mount with or without radials: roof
mount with radials.

Oil! setting o(totalbandcowrane!
40 THROUGH 10 MmRS \J

HUSTlER ANTENNA PRODUCTS-forti.,..... v..,,__ ~--o-uted

.-d _'Ktunod by .e.n inpnu;t'I' .
,~ .-d ",._i..._M(I by CUi' .........iu­
'OIl ll'I,oughou1 In. world .

HUll'" .....,,1 ... INwnllHl under _ or
mor. 01 1.... follO"";"9 -1J'*l '0 N....·
T,oniQ CorPO..1;on: 3281732, 35 13472,
3419869. 3873985. 33273 11, 3598214.
3582951

neui-trorucs corporation

MODEL
4-BTV

15POUNDS

15800 commerce park drive,
brook pork, ohio 44142
Expollel: Roburn Agencies,loc_. New YOlk. N, Y.

Odob..., 1976 • CQ • 11



Series 36 HloO. The
most efficient
single-band anten­
nas you can buy.
Rated at 1000
watts P.E .P. Inter­
changeable cons
for 15, 20, 40 and

75 merers.tnese rugged.
durable antennas In­
clude base, coli and whip.
S39.50to $47.9S

()Nl~ f lYOuOnout tne workl e- 00'ljtr dn!Ct from

&SIMAltle
~ ELECTRONICS

• • ..., .. CuOIC c...-_
505 AirPort IlOaCL~ CA 920SlI

l714.157·752'5

Series 35 Slim­
line. Neat, low­
drag coils in slim­
line antennas are
the ticket when
you 're operating
single-band at
500 watts P.E.P.

or less. Interchangeable
coils for 15. 20, 40
and 75 meters.
530.95 to 537.75

M EN
C YOU FOUR

WAYS TO CO
EN YOU

CO MOBILE.

Mobile 45. This switch-adjustable
s-oano antenna features a Swan HI·O
con and oosttwe-sron a-oosftton switch
wttn gold-plated contacts. Select 10,
15, 20, 40 or 75 meters and go to work
knowing this rugged antenna won't
let you down. . . . . . $114.95

742 Automatic. Just resonate
this tnbanc on 20, 40 and 75
meters. Bandwidth acprox -
imareiv 100 KC on each band
Now you can work any fr e­
quency in those bandwidths

1-'" on all three cares and never
touch the antenna Handles
SOO watts P,E .P, $79.95

1I'f'iCt'5 F 0 8 Q:NtlSiOP CAl

w swan anrennas wlf/ll'Olll'" S1W3n~ tMTJ
atlens .at l'OIII'" ~Ie'" 0' _p t o us

,

Whether you go for fat
cons, skinny cons, switch
flickers or automatics,
Swan has the mobile an­
tenna that's exactly right
fOr your neeos. So top off
your mobile rig with a
Swan antenna. EVery time
you press the mike button
YOu·n know voure delIVer­
ing the biggest Signal
yOUr rig is capable of.
Without cornororntse,



It's New! It's from Midland with . ..

FREOUENCY
CAPABILITY

•
144-148 MHz,
P.L.L. Synthesized

400 frequencies
in 10 KHZ steps

+
400 more frequencies
with 5 KHz shift-up

+
3,200 more with 4 ava ilable offsets
Midland introduces a practical 25-watt,
2-meter mobile transceiver with operation
programmed throughout the 144-148 MHz
band ... at a practical price. In operation. a
large-scale L.E.D. digital readout displays
the frequency selected through the advanced
Phase Lock Loop tuning circu it. Duplex
operation with any of four transmitter offsets
is available at a touch of a button .. . or oper­
ate simplex. There is a full-range variable
squelch control, a large lighted S/RFO meter,
duplex and TX ind icator lights.

Inside, the dual conversion superheterodyne
receiver has active automatic gain control ,
multiple FET front end wi th high Q resonator
filter and ceramic filters in both RF stages.
The transmitter delivers an honest 25 watts

o utput power, switchable to 1watt low power.
There's automat ic po larity protection and an
APe ci rcuit guarding f inal o utput transistors.
A connector is provided for tone burst and
discriminator meter.

All this is contained in a rugged, all-metal
cabinet 2%" high by 6~" wide by 9%" deep,
designed with a forward-project ing speaker
housing for improved sound Quality in mobile
installation.

Midland 's new MODEL 13-51 0 is supplied
complete with push-to-talk microphone,
crystals for +600 and - 600 offsets, mobile
mounting bracket, power cord and hard­
ware. You'll find it at yo ur Midland Amateur
dealer.

IDLANQ
INTERNATIONAL.:

Communications Division

Write lor Midland'. Amateur
Catalog : De pt ca, BOl 1903,

Kan... City, MO 64141

Decemba r, 1976 a CQ a 13



$4.75 ea.

OX OSOUATOP.
Crystal controlled transistor type. 3
to 20 MHz. OX-La. Cat. No. 035100.
20 to 60 MHz, OX-Hi , Cat. No.035101
Specify when ordering.

$3.95 ea.

OF.l OSOUATOP.
Resistor/capacitor ci rcuit provides
osc over a range of freq with the
desired crystal. 2to 22 MHz, OF·1 La,
Cat. No. 035108.18 to 60 MHz, OF·1
HI, Cat. No. 035109
Specify when ordering.

$3.25 ea.

MXJ(·1
TI\ANSISTOP.
I\F MIXEP.
A single tuned circuit intended for
signal conversion in the 30 to 170
MHz ranQ9. Harmonics of the OX or
OF-' oscillator are used tor injection
in the 60 to 179 MHz range. 3 to 20
MHz, La Kit, Cat. No. 035105. 20 to
170 MHz, Hi Kit , Cat. No. 035106
SpecIfy when ordering.

$4.50 ea

SAX·l
TIlANliSTOP.
I\F AHoP
A small signal amplifier to drive the
MXX·' Mixer. Sing le tu ned input and
link output. 3 to 20 MHz, La Kit, Cat.
No. 035102. 20 to 170 MHz, Hi Kit,
Cat. No. 035103.
Specify when Ordering.

$4.50 ea.

PAX·l
TIlANliSTOP.
I\F POWEP. AMP
A single tuned output amplifier de­
signed to follow the OX or OF-1
oscillator. Outputs up to 200 mw, de­
pending on frequency and voltage.
Amplifier can be amplitude mod­
ulated. 3 to 30 MHz, Cat. No. 035104
Specify when ordering.

DAX·l
DP.OADDAND AMP
General purpose amplifier which
may be used as a tuned or untuned
unit in RF and aud io applications. 20
Hz to 150 MHz with 6 to 30 db gain.
Cat No. 035107
Specify when ordering

$4.75 ea.

.02% Calibration Tolerance
EXPENMENTEP. CP.YSTALS

(He 6/U Holder)
Cat. No. Specifications
031080 3 to 20 MHz - for use in OX OSC Lo

Specify when ordering $4.95 ea.
031081 20 to 60 MHz - For use in OX ose Hi

Specify when ordering $4.95 ea.
031300 3 to 20 MHz - For use in OF-1 L ose

Specify when ordering $4.25 ea.
031310 20 to 60 MHz - For use in OF-1 H ose

Specify when ordering. $4.25 ea.

14 • CQ • Decembe r, 1976

Shipping and postage (insKle U.S., canada and Mellico only)
will be prepaid by International . Prices quoted lor U.S.,
canada and Mexico orders only. Orders tor shipment to other

countries will be quoted on request. Address orders to :
MIS Dept., P.O. Box 32497,

Oklahoma City. Oklahoma 73132.

International Crystal Mfg. Co., Inc.
10 North Lee

Oklahoma City, Oklahoma 73102



2M-64Tl
Trunk Up

2M-64RT
Root o r Derk

2M.ft4GC
C utter Clip

2M-fi,oIRTI
Root or Deck Mount 2M.ft4MM

Magnel Mount

2M· l / 4MM
Magnet Mou nl 1/4 wave

That's right! An antenna line especially designed lor maximum
2 MTR performance, All new Taylor design.

No corners cu t! Firsl class performance and quality. Designed for the exacting amateur
Iholl wants his money's worth! All chrome plated brass parts, with a stolinless shock
spring and 17-7ph co ndo 900 lip rod. Foam con: 17' with crimp connector. Mounts for
every purpose. The best in the business at the lowest price! Trv a Taylor antenna ­
you'll be glad you did.

TAYLOR RADIO COMPANY, INC.
3305 Commerce Drive-North Leg Industrial Park
Augusta, Georgia 30904-404-736-3336

2M·64TL Trunk Lip
Trunk III' mounted on the
tronr o r »de of the trunk
lip. No holes . wilh no mar
trim w.a\her. 1r
RG-58A/ U foam roae
wuh connector. All
chrome a nd \t .ainl("!, ~

mounting hardward
and wrenches tu rmshed.

2M-64RT Roof o r Deck
Roof or deck mounted
in a JlS- hole eomplt'le
wilh .all snap-in-mcu nnng
part s reddy 10 wear.
Siain le!>\ shock spnng
and 17-7ph condo900 tip
rod.

2M-64GC Gutter Clip
Mounl~ o n euro tarn gutter.
concdcred .a It'mpOr,1ry
in\lallallon. The cbeome
plated d .amp has ve rnca l
screw and no mar pads.
tnstan t i n~ t d tt at ion with
instdnl removal for storage
to p.cvem theft.

2M-64RTI Roof o r De ck
Roof top d e-sign lor
insta tlalion m .a j /S- hole
where the under\ide i\
accessible. Inexpe nsive
approach 10 high perter-
rnanee. I umtshed with 17'
of RG-58A/ U toam coax
and all mounting hardwa rd .

2M44MM Magnet Mounl
Mdgnet Mounl .64 wave-
le ngth anlenna mocmed
with 80 lb. ceramsc
magnet. Furnished
eomplt'le -lu lly .asst' mb led,
ready 10 use. Sla)'\ pUI
up 10 120 mph.

2M-l/4MM
Magnet Mount 1/4 wave
A uim line magnenc 114
wave Iha t comes complete
with l"\Ier)'lhing and
ready to weer.

Conlolcl your ne.,t"'t
dNler. it he d oesn't bave
il,'( onl"el us. We likE'
doinR busin f'Ss with h"ms.

December,1976 e CO e 15



Here 's some of the proof. • •

ICUII( - '''i$ ,. My second TRITON IV, TtIe, art t.eel"'" IC''''I''' ! WlIlCI _ lliv II. Dyftallute! W1IHIU _ I .... "'y th".~ w,th Ill" 1Ift,1. ,t is ,.nl.
I think JOU ",", ICQOPI'd till field.•M An - I h~. CW .wlCI full bruk·irI . (Bu ultlull U TFU _ I lowe the IInil.•U U l _ Ri, i$ just afnl. COlIIbilltd .,tIl
youl H'v'ce ....kU .. IoUpe. I,atlsce ,.... 'II'NeS(O - InuItI,,1 'ad,o to 11M. hllln,ltee"! CW 1,lter! Jusl I pu•• JOJ. wlln _ I hlW! 11M Ifty 1lliTON tv for
twornonths tnd .... Otlo&f\ted with il . YN1 1111 n - It is • ve" niet 'il:. WMU - Ne.. IUII/.It......, _Icome. WOIYC _ Boupt onl of thl lifll TRITON
II, Ilk, il so .,11 IIIP~ltd it .ith I 1111:0N IV . W2T11 - II Is ,blolu!el, 'anlnttc. '11'100'1 _ • am plum .,tII II., ,i,. WUGlA _ Ve,.,.we.J.ftfJ
nice. Good ...."o QII.III, _ . slIe - The mosl oulsl..cl,n. ri, I line IYr' IIMd. IlICIQ _ hetll,"1 "I. GOOCl f,lte'l . '11'11.1 _ VI., hiPPY .. _' I Uln, esceueet ~II_

it, reports. Wlen - Power·.i,nll "POlIl ,00II . WU UlN _ I like III' compactlless alld appuranc,. VUIIIl. _ An 'lc,Uenl ril wilh supe,ior r,c"vill, QUllily.
lt41VM - I Ihillk II is loPS. WAUO' _ I' ... become so used to dip, pelk Ind Idlusl. Ihis TRITON is I buul,lul lie......peneeee. 1l.l1lNW _ Eny 10 set
up-..-works Irul. U JlO _ Sums 10 b....ry f8 ri,. WAJIl.Nl _ flllinlic pe/IOfmaIlCe. T1'I,"ks lor a IllIe ri,. W"'81'1O _ No problems-lill, IiI. 'ElIZ ­
Good work. W'NIJ - Flecl,onr bet ter ttlall upecl'd, CW brUk·ill il sUP'r. WOAP _ Jrem,ndOlls Irillsceivee. I Ippr,cill, ~our In,illurill'. WUlllO - Won·
dlrlul. 1l.0SF' - RUI lIiCI ri,. You IhOll,h l of Ilmosl eV'r~ fUlurl Ind built it in. 1l.0tOl _ Suuli lu!. WIOllI - Suullful r. diO; hOWl ver, your Ids do 1101
do juslice 10 th. rldio. WH SS OM _ Vlry soPhislicllld-Euiul lunin, rlt '~Ir. Ve ry ,lid I bOUlhl il. UOIY _ Vlry imp,und. W.LZP _ Vlry aoad results.
Pul oul 100 Witts al 100d IS 300 w.1t rltl. WUOIY _ I Ihink thl TRITOJrl IV is I'llt. WIIIN _ App,!cil t, full CW b,uk·in. WOINN - Enjoy Iil:hl w.iah t.
VnCYIl - I am uI"m,ly pillsed ....,Ih Ihl cllrlly 01 recel~" Illd 1ft" PUIt;II, ,i, on th, IIf , Ifc"ved unsolicilld compliments on Ihl .udio QUlilly of Ihl
I"nsmiltlr . UPNY - Was 3,d '" USA , firsl In fou,lh dlst,icl in WWCQ conllst. WI"YU _ Owll Arlonlul . 80lh flnl rl's. W'COA - COmptet. IIlhl wlithl.
load 1"lil"""I. WUWZG - TRITON IV is Ih, mall VffS,tiI, CW /SSS r14'o I hne 1111' used WUfMV _ Oulllllldill' . Hilhly pluwd wilh pe'form",ce.
WUACl - A rul lIiCI ,i, . I halll ownld aboul ''''y olher mlkl . WSUK _ Works n ice ly , W... l CO _ I I,ild Ihis ril , • plusu,e 10 0Pt,,11. W"'AII ­
heetlelll rlPorls on audiO. WUNII.. _ WOIIdt,fuI. w,,1't _ All eu.U,nl IiI. Lo.... il. WISOI' _ Makes rUlllllnl sse n'ti I ,ul blffll . AlSO load on CW
n,lI . WL711T _ FIIIIIII,c rl'. W'MO' _ HII rek ,ndlld my illl,reu IIld InthUIlaSlll In A""I'ur Rad ,o 10 .., ..llnl I h14I1 '1 IhOlla:h1 POss lbll . It II' out d,s·
Ilncn In~ compel, l, ,, producl .1 ..y pr iee . Win. _ V,ry nlCl. 8Ifl a hm for 'S )'firS IIld nOll' sohd 11'" pe,flction. WlIlrN - hcellelll fll·
WIllOTDIl - TRITON IV is • fabu lous P"C, of 1<lUlflmenl. W$V IW _ V", lIice ria WUl" _ Wow! ."tv _ Till lor , iv,nl UI • f8 Pllce of 'QIIIl!Meft1
IIIIlIt in !tI, USA. W"HO - Very pluwd. UII.l, _ Seems 10 hi.....r,tII ln, des"ld, W'SI _ A plusure 10 *011" WZfllf _ Glulnt '" I 1..., hid .
So fll" in • man!tl l4 050's .. itlloul _ ,.in, 8eIn a him sintl 1922. • " we: _ Nollllna bul cO"'plemelll s. w.tEU _ Welt pleased w,!tI pe,formlllce IIICI
s ,mplit it, of 0Pt1.1"1" . lun - Ri, il rreal WIt NY _ MIn- ! "".1 a , II. I ·... h14 !till ti ll S' llce 1929 N~ver 1M ..,)'I1'ItIIl hilt ,t IIld I·.... seell llIellt
all! WUtlZU - SH"'s lIke 'Wllyll"", til, S - _• .• Q . _ WI5 suPposed 10 be .1 one tllOId !tI, pr ic" WIllO'Hl _ I !tIink II 01 I ve'y IDOd " I: WIIFTD ­
8rllk.in CW il wry '~I51l"'. llOC'A - I be hl'" il ;s one 01 th, 1011151 HF t reesee.....'s on th, "",k el . I c. n' t te ll 'OU hOll' pleait'd I 1m WIlli Ill, 1I0lse
blinker. I Cln Ilion Ih' aor from my h_ sl.tlOII 'Iaill for !til l illl I"M in I I,w rei". Ott'Ier "IS .... ,!tI lIoiw blankell JUsl dldn 'l h", il . WAnNW ­
I _ very plllilld w,lh Ihls equ ,pment. II is cerl . ,n ly of hith Q11lhl~ , . 1111. _ E>Clllelll ,quipmlnl . WIOIWA - COUl d1l'1 be more plllwd WIth It. II
cerl.illly hll pe,lorfhld bllulilully Ind il .11 I '.Pectld Ind mor, . W"IJT _ Llkl II .ery much _ k~ep UP Ih' ,oad wo,k, WMnVX - RUII, ,mp,essed
witll looks .nd plrIOfm.nce. WDNC _ Very f8 Ii,. Performl up 10 SP'Ciflcallons, In ..eeneet dIS ''''' Il.ll'Bl _ Alr..d~ h.... TRI'ON II and IV. W7IlD ­
This hltll " T-4" il Imooth .. Silk ..• I'~I Ifcei~ld som, ...y fillterilll reporls .boul lrlnlmllter voice IIU.III, .nd Ih' CW operll,Oll is th, Irflllli.
WMUTO - I found Ih.1 Ihl TRI TON IV w" Ih, bUI ril on Ihl mlfkll for around $800. I 10~1 II! W21BIl _ It is .bsolut,l, I. nlul lt . WlfEI - Am .mlzed
II reeei ....' Ilillorm,"c, . I IhOUll hl I h. d I lop 1I0ich recei.er with Ihl H · · · _• .• .! WIt'M _ YOII r ,uarMlet is rlfrllhillll~ p'Opll , W'MOIl _ Sure makes
a IU' look Iwiee ' 1 his cld lube Iyp, IU'. WlfFS - Finn l CW ...., CW seleclivily ....r~ aoad. WB6IV" _ Very IIlil flld wllh TRI TON IV. Ju.1 whll I WII
lookin, for 10 UII 011 my y'Cht. Thin ks. WAlONI' _ Aisc h,vI • TRITON II. I .m plluld th,l AI Il.hll .nd lhe I ,od l un .1 lE N·lEC Ihoul hl of th, CW op·
..alor! WZElU - hc,lI'nl Amiliur "., "'fll. Ind ..clfdl .dverllSld cl.ims. WDAMl _ II looh likl Ihffl i. nclh'"1 1111 10 be (llIir'd . It il blluli fut.
WIU - Th, t ' CI I. 1 funCl lon il outsllndin,. It II superb ill Iranlmil. WIIV _ In 10" w,lh Ihi. /.nlutic 11m. It'l so eu, ,"d I pl"lurl 10 OIlfrile .
WIUN - Very happy w,lh pe,formance Plftlcllllrl~ ImprllSld wllh fU ll b'"k· ln .nd lilhl W"lhl . WAD IMS _ 8, fir Ih' be.I ril I ha.1 eVl. OIlfr.l .d. I .m II.d
I d,c ided 011 !til TRITON IV ..,(1 1101 OIl' of !tI, otlli r Iran sCI",ers 011 Ihl mllkel . WUNCID _ Th.nk ~OU ,Inlllm,n.

Add your name to the growing list. See your TEN-TEG dealer
or write to! lull de/ails.

TEN-TEe ,INC.
SEVIERVILLE, TENNESSEE 37862
[XPORT ~1 15 llNCOt.N AVE . Cl'lICAGO. ILL~
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Introducing the 2-meter hand-held
that gives you high performance.

Without high cost.

Hy-Gain Electronics Corporation 8601 Northeast Highway Six ; Lincoln, NE 68505

selectivity in the RF ampli­
fier circuit Two dual-gate
MOS-FET RF amplifier
stages, Plus dual-gate
MOS-FITs in the 1st and
2nd mixers. They make
the 3806 virtually immune
to out-of-bend signals.
Intermodulation distortion.
And cross-modulation. So
you get truly incredible
dynamic range. For superb
adjacent channel rejection,
the 1st mixer is followed
by a monolithic crystal
filter. And the 2nd mixer
by an 8-pole ceramic filter.

A frequency multiplica­
tion factor of 12 allows
you to use thicker, high

_ _ _ _ _ ... stability crystals (one set
of 146.52 simplex crystals
supplied). Audio is
enhanced through use of
a separate speaker and
microphone. And there's
an internalty adjustable
mic preamp. Something
you won't find anywhere
else.

The Hy-Geln 3806
hand-held is backed by a
complete line of superb
accessories. Including AC
and DC chargers. Carry­
ing case. External antenna
adapter cable. And a
Nicad power pack that's
so over-engineered you
won't over-extend it. Even
in the most adverse
conditions.

The pack is completely
sealed in its own tough
ASS case. Protected
against over-charging.
And contact shorting. It
has 30-40% more in-use
capacity than competitive
units, And an average
service life of more than
20 hours per charge,

Soon we'll have a
Touch-Tone·· pad avail­
able for the 3806. It'll fit
flush in the back panel.
Because we designed it
specifically for the 3806.

The Hy-Gein 3806
z-meter. 6-channel FM
hand-held. It gives you the
performance you want
Without costing a lot
Available locally through
your Hy-Gain dealer. See
it and our more than 300
other fine products soon.

It's the new Hy-Gain 3806
2-meter, 6-channel hand­
held FM transceiver
(144·148 MHz). The
2-meter hand-held that
takes the high cost out
of performance.

The By-Gain 3806 is
built to out-perform.
Out-last And out-class
every other 2·meter
hand-held.

It's built tough. Water.
dirt and corrosion are
sealed out by specially
gasketed shafts and jacks.
The speaker/microphone
grill is engineered to pre­
vent direct entrance by
water. Even changing the
power pack in the field
won'1 diminish case
integrity. The power sec­
tion is seperetejy sealed.
So you never expose the
circuitry.

The high-impact ABS
case is extra tough. And
ribbed for a sure, non-slip
grip. The controls are up
front And easy to operate.
There's volume. Squelch.
6-position channel
selector. Transmit LED
indicator. A meter that
indicates battery condition
on transmit, signal strength
on receive. And a separate
power switch for positive
on-off.

There's a telescoping
antenna that collapses
completety into the case.
Or you can use our 269
flexible antenna for extra
convenience. And there are
jacks for use with external
antenna. Earphone. And
external 12 VDC.

The 3806 has the kind
of guts that have made
By-Gain products famous
throughout the world. Its
receiver section is superior
to everything else for the
money. It has 6 poles of
tuned. on-frequency

••••,;
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Pacle up all your cares and woes and sticle them in
the doset. Ship the leids off to their grandparents.
Talce the XYL, some radio gear, suntan lotion and
head south 'or a •••

Or
How I made my wi'e happy and stm

got some DXing done

B, L D. " BOB" BURNS· , WSSJS

T he Islands of the Caribbean are ideally suited to
tropical vacations as well as some exciting DXing.
While the lesser Antilles do not represent the rare
OX for stateside amateurs that they do for European
amateurs, there are a few islands. such as St.
Martin, which are much sought contacts for every­
one. This is an account of a vacation /DXpedition
from two of the lesser antilles during July of 1976.

After spending 16 days sailing down the leeward
and windward islands in a three masted schooner,
my wife and I became intrigued with the Caribbean.
For our vacation In 1975 we went to the island of
Montserrat and I operated as VP2MJS. (Fortunately
I was able to get the last two letters of my home
call) . The experience was great! So much so that
we decided to visit another island in 1976. While
trying to decide, it occurred to me that St. Martin
would be ideal, because of its relative rarity result­
lng from the scarcity of resident amateurs there. I
found it was necessary to apply for a license to
operate in Guadeloupe, as St. Martin is governed
from there. The Guadeloupe call sign (FG7 for
natives of the country and FGO for non-resldent
license holders), is then signed portable FS7 when
used on the French side of 51. Martin.

I first contacted the French Consul General here
in Houston, who advised me of the proper depart­
ment to write in Paris. I then wrote, in French, re­
questing the proper forms for application. Within 2
months they mailed the forms and a copy of their
Amateur Radio Regulations. The forms were filled
out and returned with a copy of my U.S. Amateur

-5125 Tangle Lane, Houston, Texas 77027

license. It took about 3 months for the French license
to arrive, but I was made aware that it can take as
long as 6 months. Just in case the French license
had not come in time for our trip, back-up plans had
been made for going to Barbados, where obtaining
a license is much easier. The P.T.T. Department in
Paris issued me the call FGOCRZ.

Having obtained a license to operate on both 51.
Martin and Guadeloupe, my wife and 1decided that
it would be an exciting 'bonus' trip to visit Guade-­
loupe, operate a day or two, and then go on up to
51. Martin .

Finally the time came for our departure. Many
hours had gone into the preparation for the DXpedl·
tion /vacation. A Yaesu FT-101-E transceiver and

The Au Grand Corsair Hotel on Guadefoupe. Yvon.
FG7AK, is the manager. His TH3 Mk III is atop the hole/.
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The basic equipment for the vacationlDXpedition. The
Yaesu and carrying case are in the upper left with the
2-el tri-band quad, coax, portable dipole filling out the

picture,

its Hali burton carryi ng case, a po rtable stainless
steel doublet antenna, a po rtable 2-el tri-band cubi­
cal quad, mast, guy rope, and a lot of other related
equipment had to be prepared for boarding the air­
line. Everything except the FT-101-E was checked
through as luggage.

First, we flew into Pointe A Pitre, the capital of
Guadeloupe. We had made arrangements to stay
with Yvon, FG7AK, at his hotel, Au Grand Corsair,
(which is located about 10 miles from Pointe A Pitre
in a small town called Gosier). We arrived well afte r
10:00 p.m. local time, yet vvcn rushed out to greet
us and help with the equipment. Afte r several beers
and much conversation, we were shown to our cot­
tage which overlooked the Carribean.

The next morn ing, a Satu rday, Yvon invited me to
accompany him into Pointe A Pit re. On the way, we
worked a number of stations in the Venezuelan Con­
test, which was just under way. Yvon was running

vvcn's TH3 Mk fII tri·bander atop the Au Grand Corsaire
Hotel on Guadeloupe,

20 • CO e December, 1976

an Atlas transce iver and Hustler antenna in his small
automobile.

While in town we met several other resident
amateurs, among them Father Jack Delkmyn, (pos­
sibly the senior amateur on the island, with over 30
yea rs of operation there). Father Jack's call is
FG7XT. He was kind enough to allow me to operate
his KWM-2 briefly during our visit. Other amateurs
I met were Simon, FG7AE, Jude, FG7XA, Guyan,
FG7YE, and Alex, an amateur who owns a very mod­
ern drugstore in the town of Gos ier.

When we returned to the hotel, Yvon had arranged
a luncheon for my wife and I and a number of the
local amateurs.

That afternoon Yvon helped me set up the Yaesu
FT-101 and put up the dipole antenna on 20 meters.
The cottages where we stayed were on a hillside
overlooking the water. Just offshore, about a mile,
was a small island with a lighthouse on It, making
the view very delightful. The antenna was about 160

Father Jack Delkmyn, FG7XT, on the right and the autho r
at Father Jack's station on Gosier, on Guadeloupe.

feet above the Caribbean and sloped at about 30
degrees favoring the West. We had brought the
cotrapseable 2-el cubical quad, and Yvon even had
a steel mast for us. However, on the flight down, the
shi pping tube with the boom and spreaders was
damaged beyond repair.

Duri ng ou r 3 day stay on Guadeloupe we enjoyed
the excellent food and wine at Au Grand Corsair.
Yvon made sure we had all of his special di shes.
His hospitality was wonderful. Each time we came
through the main lobby he would invite me in to
operate the Atlas 210 in his office. He had dipoles
on 80 and 40 meters, and a TH3 MK III for 20, 15
and 10. All were mo unted atop the hotel at about
60 feet.

While on Guadeloupe, I worked sideband on 80,
40,20 and 15, and c.w, on 80, 40, and 20 meters. In
approximately 2V2 days of actual operation, about
100 stations were worked .



On Tuesday, July 6th, we flew up to the island of
St. Martin, landing at Juliana Airport on the Dutch
side. We stayed at the "Le Pirate" hotel in the town
of Marigot on the Frenc h side. We were given room
~6 which is where most of the visiting amateurs
stay when operating FS7. This room is located at
the end of the building, with a nice stretch of sand
and palm trees next door to it ... very useful for
erecting antennas.

Operations were begun at 1800 Z on 20 meters,
using only the sloping dipole. I worked sideband
on 80, 20 and 15 and c.w. on 80, 40 and 20 meters.
Most of our activity was on 40 and 20, almost
equally divided between c.w. and s.s.b.

Probably the greatest problem was the lack of a
remote v.t.o. fo r the Yaesu. With space being such
a problem on such a trip, the FV~1 0 1 was fe lt to be
a luxury item and was left at home. So, when pile­
ups occu rred I was right underneath it all with no
way to move out of the way. In addi tion, I had no

The view from the patio at the Hotel Le Pirate on the
French side of St. Martin Island.

one stateside to run a l ist fo r me. While I defin itely
do not l ike the use of a list, it is effective in al lowing
the DX station to wo rk as many stations as possible
under crowded band conditions, (and is particularly
helpful in working stations with weak signals) . I did
have the good fortune to have the help of Mario,
YV1MAE, in making a list for me as I worked Euro­
peans. He and IT9LRY did a marvelous job of handl­
ing the calling stations. They enabled me to work 3
to 4 times as many stations as we had without the
use of the list. Even then we were working under
extremely heavy QRM conditions.

During our stay in St. Martin we enjoyed a visit
from Alain Rochemon t, FG7AR/FS7, the only pe rm­
anent resident amateur on the French side. At the
lime Alain was not on the air due to antenna prob­
lems. The high winds on this part of the island dur­
ing Ju ly are unbel ievable ! Alai n's station consists of
a Swan 350 and an S8-220 linear.

The management of the " Le Pirate" Hotel was
most cooperative in allowing me complete freedom

Bebe Burns and Yvon , FG7AK, at Guadeloupe Inter­
netionet Airport. Yvon runs an Atlas 210 in his mobile

setup.

in putti ng up antennas. They we re ve ry interested in
the rig and in the various cou ntries I was working.
Alain brought his Heath SWR/PWR bridge fo r me to
ca librate and the hotel manager loaned us some
tools to do the job. The food , the room, and the
service were all quite good and added to our enjoy­
ment of the trip.

Over al l I worked 100 stations from Guadeloupe
and about 700 from 51. Martin and still found time to
enjoy the beaches, shopping, and the numerous
fascinating visits with local amateurs. The DXpedi­
lion /Vacation was not intended to be a DX mara­
thon, but rather a husband-wife vacation combined
with as much hamming as such would permit.

I would like to express my apprec iation to the
French Consul General in Houston, Monsieu r Vorms,
and to the Department of Pastes et Tel ecommunica­
tions in Paris fo r their cooperation. And most of all
to the French people, particularly the amateu rs, on
Guadeloupe and 51. Marti n for their courtesy and
fr iendliness.

Station FG,0CRZ struck its antennas, ceased
operations and closed down at 0300 Z, J uly 11 ,
1976 •

The author in front of the Le Pirate notet on St. Martin.
Le Pirate is where many visiting amateurs stay white on

the island.
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T his is the season fo r exchanging
gifts. and while it's usually difficult
to know what to buy for anyone, tm­
agine, if you will how difficult it is
10 know what to give a ham. What
with the broad range of gear used by
hams, and the general unfamiliarity
of most fami ly members and f riends
with the technical equipment we use,
it's no wonder we get the same old
windbreakers, ties and sweaters.

CO wants to help solve this dilem­
ma, and make certain that this year
you receive some of the goodies
avai lable on the counters at your
local radio emporium.

You'll note that the items have
been grouped in five categories in
ascending order of cost. $0 look over
the next few pages, decide what
you really want, then circle it and
leave CO on the coffee table or night
stand with the pages open to what
really grabs you. Other helpfu l hints
such as the picture. write up and
source stuck in the comer of the
bathroom mirror or slipped under
your dinner plate could ha....e a posi­
tive effect. We sincerely hope this
works for you. In any event. the staff
of CO wishes you a merry yuletide
season. and a happy and prosperous
New Year.

Under $25

Amateur Radio Coffee Cup, with
design. $7.95; with cantettere. $10.95.
Rustprint, Box 7575. North Kansas
City. MO 64116.
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W2AU Balun. Replaces cente r insu­
lator. impro....es front-to-beck rat io,
and features a built-in lightning ar­
rester . $12.95. Unadilla Radiation
Products, 6743 Kinne St., East Syr­
acuse, NY 13057.

Swan SWR·3 Meter. Measures 1:1 to
3:1 s.w.r. from 1.7 MHz to 55 MHz.
Small . but with all the accuracy
needed. $10.95. Swan Electronics,
305 Airport Road. Oceanside. CA
92054.

Frequency Standa rd MFJ·200BX. Pro­
vides strong precise markers every
100, 50, and 25 kHz well into the
VHF region. Gated for poetttve identi­
fication. CMOS. Accurately deter­
mines rece! ve and transmit frequency.
$24.95 MFJ Enterprises, P.O. Box 494.
Mississippi State, Mississippi 39762.

Ham Key Mod el HK-3. Deluxe straight
key. Velvet smooth action. Heavy
non-slip base. $16.95. Ham Radio
Center, Inc., SI. Louis. MO 63132.



QRP VFO MFJ·40V. Plugs directly
into MFJ QRP transmitter for stable
variable frequency control fr om 7.0
to 7.2 MHz. Can be used with other
transmitters. $24.95. MFJ Enterprises,
P.O. Box 494, Mississippi State,
Mississippi 39762.

Nye Viking Super Squeeze Key SSK­
1. Extra long, form-fitting molded
paddles for max imum operati ng flexi­
bility. $23.95. William M. Nye Com­
pany, Inc., 1614 130th N.E., Bellevue,
WA 98005.

Nye Viking Speed-X Telegraph Keys.
Smooth, sure-operating heavy duty
keys mounted on a heavy die-cast
base wi th black wrinkle finish, and
brass, chrome or nickel-plated hard­
ware, Silver plated contacts. Eight
models priced from $6.95. Brass :
$9.95. William M. Nye Company, Inc.,
1614 130th N.E., Bellevue, WA 98005.

QAP Transmitter MFJ·40T. Work the
world on 5 watts with this rig on 40­
meter c.w. No tuning requ ired. Short
c ircuit proof. Requires 12 v.d.c. $24.95
MFJ Enterprises, P.O. Box 494, Mis­
sissippi State, Mississippi 39762.

Oust Covers. Covers available for
more than 100 types of equipment,
and special covers can be made to
orde r. Send for l ist . Most covers:
$2.95 to $4.95. Cover Craft, P.O. Box
555, Amherst, NH 03031 . ./

•

Cushcraft A147-22. Two t t-element
yagis for 2 meters on a horizontal
mounting boom. For both f.m. and
s.s.b.l c.w. $69.50. Cushcraft Corp .,
621 Hayward St, Manchester, NH
03103.

Skymaster Quad Antenna Kit. 2­
Element, 3-band quad. Includes 8
fiberglass arms, 2 end spiders, boom,
16 spreader arm clamps and inst ruc­
t ion manual. $99.95. Cubex Company,
P.O. Box 732, Altade na, CA 91 001.

AZ Special Antenna Kit. Described
by K3AZ in September 1975 CO. Op­
erates on 75/80, 40, 20 and 15 meters.
88 ft. long, no load ing co ils. Provides
ga in on 15 and 40 meters. $38.00.
Tech-Staff Associates, P.O. Box 136,
Glen Cove, NY 11 542.

Under $100

MFJ has a number of product s in th is
price category. They inc lude a c.w.
Filter, $27.95, CMOS Keyer, $49.95;
Super Log ar ithm ic Speech Proces­
sor, $59.95; State-Of-The-Art Pre­
selecto r, $49.95. MFJ Enterpises,
P.O. Box 494, Mississipp i State, Mis­
sissippi 39762.
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United States Callbook. All W and K
listings. $13.95. Foreign Radio Ama­
teur Cal Ibook. OX listings. $12.95.
Radio Amateur Callbooks, Inc., 925
Sherwood Ave., Lake Bluff, Ill inois
60044.

._--._--
. ~---
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Aulek Audio Filter Model OF·1. In­
finitely-variable active audio filter.
Continuously adjustable from 250 to
2500 Hz. Peak c.w. and voice. Reject
whistles and c.w. BOdB skirts, notch
to 7OdB. Plugs into phone jack.
$52.95. Autek Research, Box 5127 E,
Sherman Oaks, CA 91403.

Random Wire Antenna Tuner. Con­
tinuous coverage 3.0 to 30 MHz, 1:1
s.w.r.. compact 5" x 6.5" x 10". Year
guaran tee. FOB facto ry: $99.00
Unique Products Company, 1003
South Flrcrott Street, West Covina,
CA 91761

Entry Sentry Model BA-1A. Creates
an instant alert by blasting the auto
horn (or other sounder) 120 times in
60 seconds, and will repeat if neces­
sary. Easily installed. $34.95. Thela
Labs., Inc. 10911 Dennis Rd., #405,
Dallas, TX 75229.

Ham Key Model HK-4. Combination
lever paddle and straight key on
common, heavy, non-slip base. $44.95.
Ham Radio Center Inc" 8342 Olive
Blvd., P.O. Box 28271. SI. louis, MO
63132.

Automatic Electronic Keyer. All solid
state construction. Reliable reed relay
switching. Complete with paddles.
Sidetone generator. Precise Dot-Dash
space timing. Selt completing Dots
and Dashes. Dot memory. Speed
adjustable from front panel. Weighted
to stay put. Needs only +5 v.d.c. at
150 m.a. $39.95. Suntronix Company,
360 Merrimack Street, lawrence, MA
01843.

VIBRO-KEYER. Works with any elec­
tronic keyer. Weighs 2.75 Ibs. Finely
polished parts. Size 3.5" x 4.5", Stan­
da rd model: $33.00: Deluxe model,
ch romium plated base $43.75. At
dealers, or The Vibroplex Co., Inc,
833 Broadway, NY, NY 10003.

IC Keyer, Takes less space on op­
erating table than just about any bug.
Features full automatic, sen-cern­
pleting, dot memory, iambic opera­
tion. May be used as a straight keyer.
Built-in sidetone oscillator and
speaker, volume and speed controls.
Speeds from 5 to 50 w.p.m. Fully ad­
justable and complete rf shielding. I
With heavy base. $97.50. Palomar
Engineers, P.O. Box 455, Escondido,
CA 92025.

De Forest MM 200 Digital Multimeter,
reads a.c. and d.c. volts and current,
and ohms to 10 megohms. $99.95.
De Forest Electronics, 40 Fairfield
PI., West Caldwell, NJ 07006.

Frequency Standard, Precision crys­
tal, battery operated, markers at 100,
SO, 25, 10 or 5 kHz selected by front
panel control. Zero adjusts to WWV.
$37.50. Palomar Engineers, Box 455,
Escondido, CA 92025.

se "000

Antenna Impedance Meter. Adjust
antenna for proper match. Battery
operation permits adjustment on roof
or tower in combination with your I
dip meter. Measures linear amplifier
and receiver input impedance, 1.8 to
150 MHz. $99.95. leader Instruments
Corp" 151 Du Pont Street, Planview,
NY 11803.
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Clegg FM·76. 220 MHz mobile or
fixed , 10 watt 12-channel transceiver
$165.00. Clegg Mark-3. 146 MHz mo­
bile or fixed . 15 watt, 12-channel
transceiver. $169.50. Clegg Com­
munications Corp., 208 Centerville
Rd., Lancaster. PA 17603.

TEMPO 1OOAL10 VHF Linear Ampli­
fier 144-148 MHz. Power output: 100
watts. $199.00. Henry Radio, Butler,
Missouri 64730.

KLM Two-Meter Li nea r Amplifier.
Boost power as much as 28 times
with this little box just 6.5 x 10 x 2
inches. Emitter balanced, protected
against high VSWR, short and open
circuits. Connects between antenna
and transceiver. $199.95. At dealers.

Ultimate Transmatch Model UT2000A.
Use with any coax-fed antenna or
end-feci random wi re antenna. 2 kw
p.e.p.• 1 kw continuous, 1:1 s.w.r. to
t ransmitter. $139.95. Murch Electron·
lee, 80x 35. Franklin, Maine 04634.

Hutco SOD MHz Six Digit Frequency
Counter Kit. 100 Hz readout, 1Hz
opt ional. Kit : $169.95; Wired : $199.95.
Hulco, 80x 357, Provo. Utah 84601 .

--_.c
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Hybrid Quad Antenna. Boom length
only 54 inches. Weight only 15
pounds. Covers 6, 10, 15. and 20
meters. Handles 1200 watts p.e.p.
$109.50. Mini-Products, Inc., 1001 W.
18th St., Er ie. PA 16502.

CTR-2-50MHz Kit 50 MHz frequency
counter, Measures frequencies of
transceivers. transmitters. repeaters
and tone pads to an accuracy of e 2
p.p.m. $199.95. Davis Electronics, 636
Sheridan Dr., Tonawanda, NY, 14150.

Wilson 1402SM. 144-148 MHz. 6 chan­
nel . handheld transceiver. $164.95.
Tone encoder TE 1, $34.95. 10 Ni­
Cad batteries, $14.95. Wilson Elec­
tronics Corp., 4288 S. Polaris Ave.•
Las Vegas. Nevada 89103.

....
Ten-Tee Ultramatic Keyer-KR 50.
Automatic or manual weighting, di t
and dah memories. straight key over­
ride, adjustable paddle force . $110.00
Ten-Tec, Inc., Sevierville, Tennessee
37826.

CW Send in' Machine. Iambic memory
keyer with dot and dash memories
stores up to eight different messages
in 2048 bits of memory. $137.00.
H. Alan Harp, WA4SVH 718 Magnolia
Drive, Lake Park. FL 33403.

•

Under $200

t _
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Atronics Visual Code Reader KCR101 .
Displays decoded morse code sig­
nals visually. In kit form. Assembly
t ime is as little as 5 hours. Connects
to speaker. Operates at 5 to 50 w.p.m.
at selected speed . $149.00. Atronics,
P.O. Box 77. Escondido, CA 9202.5.

Millen 92200. 2kW Super Heavy Duty
Transmatcn. With built- in renectcm­
eter. $199.00. James Millen Mfg. Co.,
150 Exchange Street, Malden. MA
02148.

Swan TB-3HA Heavy-duty. three­
working-element antenna for 10, 15
and 20 meters. $189.95. Swan Elec­
tronics, 305 Airport Road. Ocean­
side, CA 92054.
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Heathkit HW-l01. 3.5 to 29.7 MHz
transceiver features operating ease,
convenience and versatility. 180
watts input p.e.p.: 170 watts input
c.w. Stable FET v.t.o. Kit: $339.95.
Heath Co., Benton Harbor, Michigan
49022.

Drake TR-33C. 2 meter t.m. portable
transceiver. 12-channel capability,
plus single crystal per channel fea­
ture. Reduced receiver battery drain.
Nicad batteries included. A.c. and d.c.
power cords and built-in battery
charger. $229.00. R. L. Drake Co., 540
Richard Street. Miamisburg, Ohio
45342.

Kenwood TV-502. z-meter transverte r.
Puts a TS-520 on 144 - 145.7 MHz.
Just plug it in. $249.00. Trio-Kenwood
Communicalions. Inc., 116 East AI­
ondra, Gardena. CA 90248.

Tempo CL-146A. Compact 2-meter
t.m. transceiver. tz-charmet capabil­
ity, one supplied, plus two of your
choice. Internal speaker dynamic
mike, mounting bracket and power
cord. $239.00. Henry Radio, Butler,
Missouri 64730.

Genave GTX-202. ao-wan. 22-channel
2 meter f.m. transceiver. Half the
price of synthesis. Add crystals as
you want or need them. a-pole crys­
tal filter. $239.95. Genave. 4141 King­
man Dr ive. Indianapolis. Ind iana
46226.

b
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Kyokuto FM144 - 10SXR-11. All solid­
state PLL dig ital synthes ized, 5kHz
steps. 144-148 MHz, LED read out.
$439.00. Amateur·Wholesale Elec­
Ironies, 8817 SW 129th Terrace.
Miam i. Florida 33176.

Heathkit HW-l04. 3.5 to 29 MHz
broadband transceiver. Built in 100
kHz and 25 kHz calibrator. Less than
100Hz /hr. drift alter warmup. Kit
$489.95. Heath Co., Benton Harbor,
Mich igan 49022.

Genave GTX-H. Handheld, 6-channel
z-meter transceiver with tone en­
coder. Hi 3 watts, Lo 1 watt . Receiver
sensitivity .2mV tor 12db SINAD.
$299.95. Genave, 4141 Kingman Drive,
Indianapol is, Indiana 46226.

JlIIJ

¢

Astatic 0104 Silver Eagle Micro­
phone, One of the most famous
microphones in amateur radio. Grip­
to-talk and push-to-talk. All exterior
parts chrome plated. Wired for un i­
versal hook-up, Comes with a 5-con­
duelor plus shield coil cord . $119.00.
At dealers.

Gary 302 Frequency Counter. Counts
50Hz to over 20 MHz input. Recharge­
able Nicad battery. == 0.005% :!:: 1
count accuracy. $120,00 plus $5 post­
age and hand l ing. Gary McClellan
and Co. Box 2085, 1001 West Imperial
Hwy.• La Habra. CA 90631 .

""'--...._-

Regency HR·312. 35-watt, 12-chan­
net (expandable to 144) z-meter
transce iver. $269.00. Regency Elec­
tronics, 7707 Records Street, Indian­
apol is, Ind iana 46226.

Under 5500
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Compact h.t. s .s .b. Transceiver and
Digital v.f.o. The Atlas 210X and
215X transceivers have earned envi­
able reputations. Provide 5-band cov­
erage in very small size. 200 watts
p.e.p. in a seven pound package.
Transceiver: $649; a.c. console : $1 39;
Model 206 v.t.o.: $299. At dealers.

ETO Alpha 770 . Full legal limi t linear
amplifie r. Full break-in 1.8 to 30 MHz.
$2,995. Ehrhorn Technological Op~

erations, . Inc., Brooksville, Florida
33512.

Clegg FM OX. Fully synthesized ,
digital display t. m. 2-meter trans­
ceiver. Covers 143.5 to 148.5 MHz in
5 kHz steps. 35 watts output. $599.99.
Clegg Communications Corp., 208
Centerville Rd., Lancaster, PA 17603.

4K ULTRA general coverage linear
amplifier. Features two Eimac 8877
grounded grid t riodes in the ultimate
of conservat ism. 100 watts drive can
produce 4000 watts p.e.p. input on
s.s.b., c.w. and f .s.k., 3.0 to 30 MHz.
$2950.00. Henry Radio, Butler, Mis­
souri 64730.

- -

-

Yaesu 2OOR. 200 channel synthesized
I.m . transceiver. 144-146 MHz or 146­
148 MHz. Power outpu t 1 or 10 watts.
Built- in tone burst osci llato r. Priority
channel. Automat ic VSWR protection.
Selectable =: 600 kHz trans mitter off­
set. $449.00. At dealers.

->
•

Exotic Gifts

Yaesu FL21ooB. 80 to tn-meter linear
amplif ier. Conservative 1200 watts
p.e.p. input on all bands. 117 to 234
v.a.c. operation. Bu ilt -in s.w.r. meter.
Tubes biased to cuto ff during re­
ceive to maximize tube life and min­
imize heat. Individual input coil s for
each band. $399.00. At dealers.

Wilson M520 5-element 20-meter
beam antenna. Boom length, 40 feet.
Turn ing radius, 27 teet. Weight, 90
Ibs. $269.00. Wilson Electronics Corp.,
4288 S. Polaris Avenue, Las Vegas ,
Nevada 89103.

Wilson 2202SM. 220 MHz hand held
transceiver. $239.95. Wilson 4502SM.
450 MHz handheld transce iver. $279.­
95. Each device: 6-channels, pl ug-in
crystals, complete wi th rubber du ck te
antenn a. Wilson Electronics Corp.,
4288 S. Polaris, Las Vegas. Nevada
89103.

Dentron Super Amplifier. 2kw p.e.p.
input on e.s.b., 1 kW on C.W., RTTY
and SSTV, 160-10 meters. $499.50.
Centron Radio Co., Inc., 2100 Enter­
prise Parkway, Twinsburg, Oh io
44087.

Argonaut 509. 3.5 to 30 MHz, 5 watt
s.s.b.lc.w. transceiver. Solid state.
permability tuned , instant band
change, built-in s.w.r. bridge, S­
meter, and internal speaker. WWV,
direct frequency readout, and re­
ceiver offset tuning. $329.00 Ten-Tee,
Sevierville, Tennessee, 37862.

Swan TB-4HA. Heavy-duty, four-work­
ing-element antenna for 10,15 and 20
meters. $249.95. Swan Electronics,
305 Airport Rd., Oceanside, CA 92054
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ormance... yourchoice for under $299*
Horizon "2" outdaMes them all! 25W81l0UpA2 Meter FMvlnSCelver

for HAM, CAP. and MARS .. Full 12 ch8rlneI capability
.. All solid stale .. CorTlJac:l size: 6'1. x ~ x 9 inches •
Weighs less than 4 pounds .. Dynamic microphone •
Built-in speaker .. External speaker jack lor 3 watts of
crisp ecce .. Unique qUICk reIeaseJlodung bracket and
key Included

Standard
Communications
Standard CommurllClltlons COrp PO Box 92151 ' Los Angeles· Ca· 90009

Beca ISe no ty,() Ir8f'ISCEllYer appllCSliOnS are eli3:tty
alike. Standard also makes the rugged 146-A. An
action Handheld for 2 meter FM. the
146-A, Iikett16 HoriZon "2': is also 8V8II­
able lor under ' $299. Both ol these
rugged radios otter you exceptional
quahly and Ol tstandIog perforrr6l'lClB at
a pore that's right

Yaesu FT·301D. Al l sol id stale 200
watt p.e.p. d igital dial transceiver.
Al l modes. 160-10 meters. 3-posit ion
a.q.c. R.f. speech processor. Weight :
22 Ibs. $935.00. At dealers.

Robot Model 400. All solid-slate ,
d ig ital , random access memory SSTV
scan co nverter. Put your present rig
on TV. Need only a TV camera and
a monitor. $695.00. Robot Research,
Inc., 7591 Convoy Court , San Diego,
CA 92111 .
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Kenwood TS700A. Two Meter Trans­
ce iver. 144 MHz to 148 MHz with
tunable v.t.c., s.s.b., c .w., f.m. and
a.m. Completely solid state. a.c. and
d.c. capability. Automatic repeater
offset. Complete with mtc and built­
in speaker. $700.00. At dealers.

Kenwood TS-82O Pacesetter Trans­
ceiver. So many featu res they can 't
all be listed. Some of the more de­
si rable ones include: noise blanker,
r.t. moni tor, dig ital readout and hold,
speech processor, i.f. shift, d . at­
tenuator. VOX, PLL circuitry, heater
switch. built-in 25 kHz calibrator,
bu ilt-in speaker, c.w. stdetone. etc.,
etc. $1 ,000.00. At dealers.

Hy-Gain 3750 transceiver. Covers 1.8
to 30 MHz. PLL c ircuitry with dual
gate MaS set's. Rotating dial , and a
frequency counter with digital read­
out and a memory display. $1,895.00.
HY-G ain El ectron ics Corporalion.
8601 Northeast Highway Six , Uncoln,
NE 68505.

Yaesu FR101 D. 160 to 2-meter d ig ital
solid-state receiver. Plug-in circuit
boards for easy service. Fast or slow
AGC. Betltr than 1 kHz readout on
all bands. ± 5 kHz clarifier. Built-in
a.c. power supply and 12 v.d.c. op­
eration. All mode reception. $629.00.
At dealers.

The devices described above rep­
resent on ly a f ract ion of the gear
avai lable to radio amateurs. Future
issues of CO wi ll discuss products
by category , and in much greater
detail.



Results of the 1976
CQ World Wide

WPX SSB Contest
BY BERNIE WELCH,. WBIMZI ACBIMZ

4J3A

DK2BI

VRSD

- First station to ever acquire over 500
multipliers.

- First official USSR Multi·Operalor,
Multi Transmitter entry.

_ First to receive the new WPX-DX­
pedition Plaque.

AA9BWY - First to break the so-called " USA
Midwest Jinx" - wins Trophy.

CE6EZ - A 6-digit score on the 10 meter band!

... ust how much poor DX propagation can a world­
wide contest tolerate and still continue to grow?
George Jacobs' (W3ASK) early propagation fore­
casts had left me very pessimistic. Many Jog com­
ments indicated the '76 weekend must have occur­
red at or near the bottom of the sun spot cyc le. And
how about that severe solar disturbance that took
place at approximately 1925Z on the final day of the
contest? The 20 meter band went almost com­
pletely dead in less than a minute. followed by a
very high noise level. Short skip signals were back
in about a half hour with the band returning to only
semi-normal later. Keeping in mind these handi­
caps, how do we explain this 19th annual event with
so ma ny high scores and the 16 percent increase in
logs received? This year's activity surpassed all
previous years. and was the greatest. when you
consider a single operator station can only record,
for contest purposes, 30 of the 48 hours of one
weekend annually. Could it have been that the con­
ditions presented a greater challenge to a good
num ber of superior contesta nts? Now, can you
imagine what it will be like in futu re years as the
conditions improve?

The super high scoring station was UK9AAN at
Chelyabinsk, Asiatic USSR. Sam, UA9AN and his
multi-operator single transmitter group totaled over

'7735 Aedbank Lane, Dayton, OH 45424

WORLD TROPHY WINNER Station VP2G was a stnqte­
op alf band accomplishment by Mike, W5MYA .

4 million points and will receive a special CO Award
for their accomplishment. In '75 they won a World
Trophy as UK9ADT as the same OTH.

The USA Top Scores were achieved by stations
using the special Bicentennial prefixes, with the ex­
ception of WBLRL on 160 meters. However. AD2BQO
was second on that band.

Mike. AA9BWY took advantage of some extra good DX
openings at his Indiana OTH to become the first mid­
west station to win the Joe Miller, W40PM Memorial
Trophy. The "AA9" prefix could have been a contri-

buting lactor.
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TOP AWARD WINNERS: WPX Contest trophies and
plaque awards for 1975 were presented by CO Contest
Chairman Frank Anzalone, WI WYand CO Editor AI
Dorhofler, K2EEK at the '76 Dayton Hamvention-Contest
Forum. (L to R) Yuri Bfanarovich, VE3BMV (VE7KB
Trophy), Don Search, W3AZD (CO Plaque) accepting lor
PJgJR, the VP5B Group- AI, VP5AH, Ron, VP5B, George
VPSCW and Bilf, VPSWW (KlLMU Memorial Plaque by
W9WNV), Jim Lawson , W2PV (W40PM Memorial Trophy
by WA6GLD) and John Kanode, W4WSF (Virginia

Century Club W40PM Memorial) accepting for K4VX.

USA's Bicentennial "A" prefixes were in great
demand, as were the Canadian "XJ "s and Roman­
ian special "YR"s,-adding an extra spark,

There can never be too many different prefixes
in the WPX contest. The rare and unique are always
welcome and invited to participate, along with all
regular prefix stations throughout the world . That's
the name of the game.

In magnify ing this point, we were also extremely
happy to have the participation of these goodies :
OG1, IV3, HDS, YY4, LGS, RP2, RBS, CT4, PAS, 4J3,
CP6, 4J6, lAS, ZK2, ZV6, ZW6, YQ4, PA9, RA~, HD2,
114, PI1 , UX3, RA3, RA4, CT6, ZY2, ZX2 and AK8,

If you were looking for the new hard to find
"WB3" and didn't contact WB3BAT, operated by
W3AZD, your luck probably ran out. Don won the

The UCLA Amateur Radio Club Station AC6YRA, team
of WA7DAC and WA6DPO , had Murphy in reverse, t:e,
a two day power outage in the ham shack ended just
one hour before the contest. With this good omen, plus
a 120 '1. high station tocs non and antenna farm, they

went on to rack up the USA High Mufti-Single Score.
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first all-band certificate award for a "WB3" station. \
Wonder if we will have an award winning "WD" in
'77?

The alt-band activity by four individual stations
on Madeira Island caused extensive pile-ups and
should have provided many a WPXer with the prefix
CT3 and probably a new country for the CO OX
Awards. Tony. CT3BK is ex CR60Y and he promises
to take part in all CO contests as he had done from

I his previous location. Other much sought after pre­
fixes from semi-rare DX locations were: CR9, OJ.",
9H4, JWS, VU7, ZK2, VR8, JBD, SW1, GC3, GD4,
584, and CE0. They sure kept the pile-ups perking,

An all time high prefix multiplier mark of 517 by
the DK2BI group was an excellent accomplishment
and will probably remain a record for years. Missing
the magic 500·mark by only 16 was CT4AT with 484,
followed by 4J3A with 473; UK9AAN, 437; and
IV3VLS, 401 . Reaching the 400·plus mark is some­
thing of which to be extra proud.

Some of the competitors for the first WPX-DX
pedition Plaque were: VP2G at Grenada; IA5WKS
on Giglio Island, Tuscan Arcipelago with IPWKS at
the mike; The Bahama Islands excursion by

This is the operating position and antennas at the
Western Samoa QTH of SWI AU and SWI AZ. That's Phil
SWIAU indicating " V" for victory. Using Peter's call
5Wl AZ (he's also WB600L) the twosome placed 3rd

world high and 1st Oceania, muW·singfe.

W4BRB/C6A, W4EPO/C6A and C6ABC operated by
W84POB - all of the West Palm Beach, Florida
ARC ; Niue Island's ZK2AQ by WB7ABK; G3UKS
and G4ALG journeyed to LG5LG at Morokulien on
the Norwegian-Swedish Border; PA5GIG/A, the
GIGA group special call portable from a sandbank
on the Dutch coast ; members of the Chelsea Col­
lege ARC went to the Isle of Man as GD4CCLlp;
4J6A was an " UA" endeavor from Armenia's UG6
land ; VE2AOS/TG9 from Guatemala; WB9AJF was
portable 6Y5 at Jamaica. The Tuvalu. VR8D group
from Japan was acclaimed the winner. The competi­
tion was so very good in this category that I regret
we can have only one winner.

How's this for winning a certificate award the
hard way? ... AA6PDE won his for a mobile operation
on 80 meters. OA8V's ORPp effort was with 5 watts
PEP input. Paul said that this was his last oppor-
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en

That's Gene, W4BRB and Manny, W4EPO arriving in the
Bahamas with part of the gear that was necessary for
each to contest operate as portable C6A. Bill, WB4PQB
also made the trip and saw action 8S C6ABC. (Photo by

WB4PQBj

•
tunity to operate this contest as an OA8. CE6EZ
worked all continents on both days of the contest
on 10 meters accumulating an almost unbelievable
6-digit score. FB.

As an item of special interest for those who have
repeated ly req uested that we compile and publish
annual ly an " Al l Ti me WPX Contest Records" list­
ing, we would like to report its in the planning
stage. However, you will have to consider the fact
that the method of scoring has changed several
times over the years.

Two items took precedence in numbers over
other log comments. Fi rst, a very impressive 232
stations indicated club affi liation and/or req uested
we c red it thei r score for club competition, with a
total of 62 different c lubs indicated. If this enthus­
iasm continues in the '77 contest, and we hope it
will . a club competition award should be imple­
mented for 1978. Second, why is there no c.w. part
of the WPX Contest? Or, can we have a WPX-CW
Contest also? This has been bounced around for a
number of yea rs and is presently in limbo. I, for one,

The DK2BI, mufti-mufti group (I. to r.) DK5WL. DK6WL,
DK2BI, DK5WM along with DK5WN, DK9WB and DK5WK
(not in photo) attained the all time high multiplier record
for a single contest. Their computerized log is a master-

piece.

would also like it, - preferably one weekend in
Mayor June. Maybe if all you c.w. contest addicts
would overwhelm the CO Editor with an abundant
flow of letters indicat ing your desires, it just might
happen.

Many have qualified for the special Bicentennial
CO " USA-WPX-76" Award as a result of their par­
ticipation in the contest. VP9GE, HI8MOG. HD5EE,
UK9AAN, YUl BCD, W4BRB/C6A, F6BFH and 14ZSQ
are among those who have already applied for and
received the award. AJ3AA, the all -band certificate
award winner for the Vi rgin Islands, was also the
recipient of the OX e t Award issued on 2 Jan . '76.
Dick has made over 24,000 Bicentennial contacts as
of this writing . There is still plenty of time to qualify
and apply for your award. A large s.a.s.e. or IRCs
to WBIMZ will get you the rules and an application
form. January 1, 1977 is the deadline.

The attendance at the '76 Dayton Hamvention ­
Contest Forum was far above our expectations and
I must apologize to those who encountered stand­
ing room only. I appreciate your many fine com­
ments regarding the program. Thank you for mak­
ing it a big success through your attendance and
participation. Hope to see many of you there in '77.

The next WPX - SSB Contest is on the weekend
of the 26th and 27th of March 1977. The rules are
basically the same as we had for 1975. However.
up-dated rules should be in the January 1977 issue
of ca. Log forms and summary sheets are available
from the CQ office and should be requested at an
early date to insure yo ur receipt prior to the con­
test. Please send a large s.a.s.e. or lACs. Why not
give it a go in next year's event, - try alt bands or
maybe you 'd prefer to go solo as an added chal­
lenge on 10 or 160 meters. Whatever you decide,

/
World High 3.8 MHz score belongs to Benito, YY4YC.
The Venezuelan " YY4" prefix surety enhanced his ef- I

forts . FB.
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Station IV3VLS with 13PRK at Ine controls won an all
band single operator certificate award.

remember your participation is appreciated, so do
send in your log to CO. regardless of the score.

I have reason to believe that some logs may have
been lost in transit this year. If you sent a log and
it is not listed anywhere in these results, please
advise me.

I am pleased to announce that the North Florida
OX Association is donating the Trophy for the Top
World Single Operator, All Band score. (This is the
category vacated by K4FMA.)

In wrapping this up for another year, I want you
to know how much I have enjoyed being involved
as the Contest Manager/Director for the past five
years and cherish the experience. I have been
fortunate in that I have received so much help from
Club Contest Managers, OSL Managers and con­
testants from around the globe. Mr. CO Contest,
Frank W1WY, has certainly been a guiding light.
My XYl, Ellie, who understands and clerically

Seppo, OH1VRIOH2BA operating as OG1VR provided
many with another new prefix.
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assists me with these results, shou ld certainly be a
part of this group. I sincerely thank all of you.

Hope to work ya in the next one.
73, Bernie, W81MZ

Random Contest Comments
" Biggest thrill was working A6XP and not realizing it
until after contest ... AAfEUO. The point rule for Bicen­
tennial calls was a great idea and helped us 10 meter
single band contestants . . . AB2CST. I was surprised
and happy to hear A35AF and ZK2AO came back to my
CO's on 15 meters ... AC2HBT. New antennas all around
helped compensate for erratic conditions .. . AA4FCT.
I do not like the rest period that is required . I think the
length is too long . .. AC4WJJ. Conditions screwy, the
a's in Florida were getting Europe openings on 15 that
we up North never heard ... AC4WSF. Allowing stations
to use both commemorative and regular calls was a mis­
take .. . W5UOJ. Finished working all South American
countries . .. K5DEC. Had over 600 contacts on 20
meters and not one "JA" .. . AA5VDH. I think one of the
Japanese I worked thought I was a new country since
he requested OSl information ... AC6KYA. The worst

..,..... ~.

Tan, SVlIG (above), Rich, SVIWX, Len, SVpWSS, and
Les, SVeWEE made the "SV" prefixes plentiful through­
out the contest. Their en-out individual ettons won each

a certificate award for their respective categories .

radi o conditions I've seen in over 50 years AC6CLM.
W1 's were more rare than OX out here WA7PEZ.
Broke gear in rotor - fortunately it was at 2305Z 01 the
linal day! A club award would be of interest . . . ADBHLR.
Why is there always a W6 running JA's? I have yet to
hear one on 75 SSB .. . ABBUKX. A great contest ...
AA9BWY. Where were the Africans? ... WA9PBK.
Thunderstorms 1st night made conditions impossible.
Had a FB time Saturday night ... ACDTDR. In future I
wish all contests could avoid giving numbers. I think
that is a waste of time ... ACeIUB. The hardest work
I've ever put into a contest under the worst possible
conditions. Without the Bicentennial prefixes it would
have been a total disaster .. . VE3NCT. I did manage
150 new prefixes and USA·WPX-76 Award ... VP9GE.
Contest was much easier with the new call. OSl via
OKSAO . .. OE2BZL. How come so few W's use their
special prefix?? Only about 10% in ARRl contest. This
way its impossible for us to obtain those special
awards for 1976 ... ON4XG. I took part for the first time
and I like this contest ... OK2SPS. First OX on 10



meters for sometime ... G3XHK. Good USSR suppo rt
wi th 4J3, 4J6, UX3, another very enjoyable event. CU
next year ... G4BBA. Irs st range to give FYOBHI a big­
ger serial number than I receive ... G3TXF. FB contest
... OHlNW. During 1976 I am looking for Bicentennial
prefixes for awards, especially during the contest ...
F6BFH. I should have stuck with my regular callsign
(DA2DX) instead of thi s oddball ... AA5VKJI0L. I need
more time and an antenna system which works for a
good score ... OK400. Biggest thrill was OSO #1 57
with CT3AF on 21 MHz band ... 140L5 . Sure like to
work th is test I'm looking forward to a c.w. part as I'll
work a lo t more on c.w.... LA7TT. Very interesti ng con­
test. 10 meter band not open ... SP9AI. No funny story.
-it was my best contest in about four years of amateur
radio .. . CT6DW. No linear! A ORP Tx- 90 watt d.c.
input in such a contest .. . YR30K. It seems to be one
of the top of 3 contests of big interest ... Y07NA . My
license is dated 26 March 1976 . .. EMPT. Anxious to
see the Top Ten list of th is nice contest ... YU1NZ W.
My 10th WPX-SSB si nce 1967. Enjoyed participat ing as
always ... VU2DK. Stripped rotor gears week before
contest. had to use remote break switch and 25 ft . pole
on roof to turn the TH-6 ... EP2SN. A solar flare occur­
red during the contest and had almost no propagation
to North America , -barely exceeded last year's score

from PT2ZBS . .. K2IZNI4X. VAS, eA9, and ZK2 are my
new ones so I fee l very glad ... JAf;TVHI. Operator is 14
yea rs old and worked about 100 stations and 4 new
countries in the intervals of study; Very FB Contest ...
JE3COZ. Not as many special Bicentennial calls as I
expected ... PY1FI. Best greetings in the Bicentennial
anniversary of USA. Very nice prefix contest ...
CE3AOX. All QSO's have been 100 percent QSLed. My
QSL Mgr. is WASTDY. A W4 with a 2 letter call sign
refused to believe that he could al so use the AC4 prefix
... HD5EE. There was so much w ind that I couldn 't con­
trol the rotor ... YV5EED. Darn it, just missed the magic
million again 3 more prefixes or about a dozen 3 pt.
QSO's would have done it. My sincere thanks to CO tor
running the contest and parti cularly to Bernie and help"
ers ... VK4VU. 5W1 AZ must be close to top score . , ,
VK20W. Enjoyed having worked VRS, VU7, BV2, HS1
and U05 in a 15 minute period ... AG6JFY. Solar dis­
turbance just about finished me off .. . AH6IJIt. No WPX
log s avai lab le, so have modified the WWDX forms ...
YBgABV. I am holidaying in New Zealand from VK4 and
mainly obtai ned the call sign to enter the contest ...
ZL 1BPI. The entire station was installed in 2 hours and
operated from the Niue Hotel on the island of Niue
ZK2AQ.~

Numbe ' groupl 1ft., CIIi I.,.
,., d.nOlel: 8end. seer• .
OSO'I end P'e,,.el. 80ld Iii"
.ngl e'e ee", I,ce'e w,nn."

PHONE RESULTS
SINGLE OPERATOR

NORTH AMERICA
Uni'ed 5'e'H

.&CIM" A 1$01.»0 no 225
ACI OYH 65,685 19!1 151
ACI WY .. 35.763159 131
AAl fB X .. 28.980 1119 105
WIGVE •• 836 19 22
WIMDO 21 1.368 26 U
....UUO 14 44%,540 650 290
IW IIl 1.240 22 20
IlH6 IAC/ACI " 168 12 8
"ura. 1 3.3U 36 44
.&Clef 3.' %12.630 511 215

/0 ",. IlIO"O

TOP SCORES
SINGLE OPERATOR

All BANDS
,"P2G 2,65'-.)08 DKHU __.953.250
UA9BE _ 1,593,408 VU2DK ._.. 95 1,400
XJ J8\1\' 1,103,106 UA9AJ __. ._._902,8 11
IV3VLS 1,083 ,10 1 EP2SN •__......__ 900,1 50
UL70 AO .__._ 1.069.884 DKI HA .... 885,894
ZK:!AQ 1,020,605 DK 8FZ .. .856,615
VK4V U ._ 989.976 AA9KWY _ 71 1,480

SINGLE BAND
28 MHz 21 MHz

CE6EZ _ ....__383.114 YV2AMM 1,084.512
JH2LQS 7,245 YU2RBY __ 640,080
YOOABV .._.._ 7,215 DM2DGO 261,120
UL7PBY _..._ .. 6,210 VK2XT 251,136
JA2D YI ._. ... 5.800 UYSHV .. 208,086

14 MHz 7 MHz
Y\'4,\G P 1,698,390 W4BRB / C6A 911,302

429,454
.38-3,075

.1.826,250
.._1,678,260

1,676,048
_.. 1,658,690
.. 1,576,179

Co.'a Alca
A 41,178 215 1119

•.. 4.741 31 41
4.700 43 50

U 132.S52 929 291
(0",. YE7l8)

»r II . (u .S.)
160,650 416 153

1. 11 110 5 5

....leo
lUlLS 1 !i02.656 1231 116
ltEl MR 2(5.919 551 181

G..-neda
vnc A 2 ,654.:JlII2493 )II

cO",. W5..V....

G..._e"
VUAQS/TG9

A 241.64-0 593 168

Dominicen A.public
MIUlOG A 513.W 181 m
HIIEYA 7 1,344 17 21

YV5CVE _ . 671,160
HD2TV . 377,580
YU3EYZ 333,318
15FCK _ .314,640

1.8 MHz
XJ3FFA 31.416
W8LRL . 2,080
AD2BQO __. . 1,536

J_mllc_
• • 9Alf/6n

A 143.314 155219

p---
H'ISH 21 U .S« 100 n

.....
KV(fZ

A U1.240 310 201 lJ7AlG
91.211 301 183 lJIAJ

.. 16,799 196 101 YUIt
U 41 .055 1I9 III

3.a 11.19112' 121

AI..ka TllWl
14 19.'99 111 67

8 ah.ma I• .
14 520.611 1211 191

(0",. WUPOB~

10( ,720 216 170
Cenede

A 39,330 141 1H
3. 11 3.26( 2S 34

A 1.103, 106 1075 339
.. 22.022 103 91

14 401,21S 655 285
1 61,301 1« 119

3.' %13, %40 :J'M 194
1.1 1I,UI 106 11

A 1.242 19 SI
14 111 6 9
14 61 .1SO 232 1:JlI
A 151.902 )16 174

14 !6S.420 S02 230
1 3S.096 111 12

K2JZN /4X 1.292,130
VP9GE __ 1,1 64,120
HD5EE ~_ 943,44R
ACJCRE SOU l3

3.8 MHz
Y¥4YC .__. .7 39,468
DM 2DUK __526.750
I3MAU ... ....422.334
YU3DBC ... 365 ,924
W4EPO/ C6A 325,200

MULTI-OPERATOR
Single Transmitter

UK9,\AS 4.1 58,919 PY3AHS
CT4AT 3,150,544 OA4AHA
5W IAZ _ 3,114,315 UK5MA F
4J6A 2,931.577 UK51AZ
YVIAVO ..... 2,133 .120 VR8D _

Multi Transmitter
3,971,781 DLtlKI __
3.038.409 VE5NN __.

4JJA _
DK2BI

W4lR' /CU
1 991 .:JlI2 1122 213

.4EI'O/C6A
3.1 325.200 530 150

"""

._..
MlIUfS
ACrtU.
AClt"l.,,,..

......ud. I • .
'l!"9CE 141 ,164.1%0 1470 321
Y"I MA./VP9

VUA"H
VElAIH
1J38111V
lO]E JIl
VE)"cr
VUE"_
'UU
U3HA

"""m eo
llSRA
ll6lGY

""'""...

(0.019 179 159
.. 1.620 25 21

160 9 8
21 26.13611 210•

1(,688 101 96
(Op,. W8BIAY )

•• 275 12 II
14307.201510289

7(. (80221 196
1 21.948 120 137
.. 24.311( 116 121
.. 15.180 91 110
.. 1.152 28 24
., 340 12 17

]... 139.012 315 197
3•• 101,210 310 165

tOpr. A8IJXSI
11.2((1 101 114

3.750 79 7S
" 2.394 56 53

(Opr. AB8 1AYl
216 11 23

1.8 2,010 71 10

A 111 ,410 1.1 363
.. 20.312431 174
.. 67 ,3Jl'1 251 174
.. 11.091 70 62
.. 1.911 31 34

%1 1".VO )l)5 210
.. 1,694 59 63

14 340.010 In ]10
.. n ,S90 291 202
" 24.605 100 95

3.441 40 31
1 3S,'16 lSI 141

3.8 9.120 101 9S AC8IMl
ACllGlC

1 52,801211 161 K8PYO
38.95S 145 147 AC81l00

•• 11.220 80 15 W881
21 50.256 164 1«
I( 261.900 61S 270 ASII NZ M
" 100.99 7 331 221 A08Hl R

lOp, .lIB 51l VM l AC8BOO/ 8
1 52 .94023] 16S w.l8LJ:J

IlEl UU
A 112,156 391 214 AcaTJO
1109.2%0 300 112 WIlI"Z

37.72' 201131 WBlJQ
33.lI9lI 153 114 t8SU1lI
12 .(50 HI III ICILY
21.28-1 116 "

" 11.128120 II)( AC8FJ5
8.470 61 70 wes_YC

576 IS 18 AcaBI
21 114.301 JJS 164
14 l64.968 662 214 WBIIUIl.
.. 273 19 13 ••l Rl

27 ( 3
3.8 26.026 9l 91 ....9. WY

M9HP"
A 161 .568 339 216 '8'iCEP
.. 25.616 126 99 AC90HH

4.89'9 69 11 Wl9 BWl
21 53 .US %21 t3 W8tHAD
14 231,3$01 411 UI W91.1l1
•. 63. 826 213 194 .1..11.

7.12S 99 9S AC9YRA
7 51,0llI 1.1 lSi AA9UEIl

liC9LUM
A 21 %.016 3U lSI ....9MEU

A.UORU

.,om
•csoe
1l50 £C.,­
....5VOM
AA 5JMK

A.5DOI...........
M£TIl.T
AC6TY K
M"'N
AUIlVA"",..,,,'"
W8 6-G FJ.""n
Al9UCE/6
AC60 JW
W6MAR
AA6PDE/6

"71"
AC7 HAO
A07R5B
"A101ll
II',noEl
.... 7GOO
AOnlY

"'"I(8'fRV

A 114 900 892 MO
~ O "" . A82A1Yl

.. 55 .998 168 122
(5.7&0 IS2 In

•• 4 ~ . 0 ( 2 163 143
.. 19 314 122 I II

'.070 3( (6
.. 1.890 35 (5

21 2.209 40 41
1.715 43 (9

21 21.090 152 114
16.008 105 92
10.650 15 11

3.• 121,%10 316 III
10"" W21lJ l

1.1 1.536 60 14

A 90. 395 259 119
/0 ", W3AlOl

14 802,113 842 393
.• 280 10 10
1 59,452248118

10",. WA IFfO l
3.8101,446300194
1.1 656 48 ( I

A6&4.114807353
A 11%.402 9115 2M

ID..-. AMfcn
.. 440.2(9 562 323
•• 309,354 SS6 282
" 1)6.115 299 219
" 111.102 13S 201
" 73,2(~ 211 168

64,428186 177
52.5(0 181 H~

•• '6 986 136 131
•• 19 ,7961 01 98
.. 16 ,( 6 5 ) 02 89
., 8601 61 S1
.. 6.120" 45
" 5.210 11 10
" 1.]02 26 31
.. 3~ 4 (

21 110.MO 3$01 255
21 156,005 316 %05

44.J04 163 142
15. 192 103 72

14 1.060 19 20
" 81) 14 70
1 40 .386 151159

..",

AC2M8
AC2fGV
AA21WH
A. 2LJM
A62l0f
JA2A UB
_'leST
AC21l 01.."".ABllG'
AC2MBT

.""...,...
A••AT

'''''''W3GCO/ 3
AC3USS

A03CJO
1l31. 0

..,,'".."""
ACU8P,"".,
.&C(WRY
AC(CRW
AOUlll
.lIC4 WH
AC(UYC
AO( SAI
ACUMN
W(IlMS
W(UW
W(MTY
AB4VOO
AC4l CM
AC4 UW.,,,,,,......
AC4£fO
AI4JUH
AC(HO
AU WHE..""
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901 287
283162
44 42
42 43
21 16
22 21
16 15

512 226
159 89
66 49
92 62
17 13

369 139

492 159

'" 96287 128
158 81

42.570 222 99
26 ,488 150 86
24,272 I ~ 82
12,928 110 64
11.160 106 60
2,706 40 33

526,750 1014 2'5
93 ,960 341 1.5
81.328 320 136
47.952 234 108
39.600 233 99
32,384 203 92
26.928 166 88
24.934 143 91
20,540 140 79
20.482 139 77
17,856 138 72
15,732 120 69

3,024 48 36
2 ,838 so 33

Grescs
94.764
20.640
41.244
28.836

••

••

,

••

••

••

••

••

Markel Rul
A 66,025

Heth.rlsnds
... 488 ,761

92 ,016
4,788
2.967
1,296
1.290

'"14 174,3<14
.. 18,334

3 ,773
7 10.912

m

A 106,505 see 180
14 82,.76 303 17.
" 56,160 312135

G.rmsny (FRGI
A 953,250 219 375

(OPR, OK601l
A 885,8941/32361
A 856,6151199 355
.. 218 ,025 561 225
" 65.747 271 139
.. 49.784 250 127
" 45,537 252 129
.. 41.600 219 104
.. 38 ,150 200109
.. 34,093 222 101
.. 25,761 157 93
" 21.931 123 91
.. 21.087 I II 99

7,704 92 72
21 47.495 192 115
" 44 ,409 181 11 3

14 373.876 590 302
14 259,618 571 271

IOPR, OK6m
" 203,320 426 230
" 64 ,200 286 150
.. 30 ,849 21.113
" 12,848 95 88

8,064 64 63
7 72.800:t37 130

20,636 126 77
15,408 110 72

264.620 713 2112
164,032 503176

36, 924 218 102
35.6'0 211 108
3.780 62 45
1.680 40 28

Hunllsry
... 159.120 568170
.. 63,048 271 142
.. 23,406 171 94

lOp,. ",A5CE)
14 81.375 406 155
.. 20,700 160 90

9,880 95 5.2
lOp<. HA4XG)

H0\4KYN 3.5 164,920 585155

IV3VlS

DK'T1I

lIaly
... 1.0&3,1011297 401

(Opr 13PRK )
14BNR .. 157,584 390196
12MQP .. 35,991 191 129
13YOA .. 32,760 186 105
15WCN 21 155.880 398 180
IA5WKS 21 121, 212 356 112
12l PA .. 20 ,060 110 85
18llW 5,304 64 52
14JBJ 14 104,493 373 183
15PlS 84,303 314 171
15FCK 7 314,640 530 228
140 l S .. 187,680 411 184
15l Ur .. Jl9,504 343 154
I3MAU 3.5 422,334 747237

OKIHA
OK8Fl
OK5AJ
DU EN
OK410
DUPO
OK6PY
Ol2HQ
OUIP
DK5GX
OllSP
OJ~UP

OllYA
OLIED
OJ ~X T

DKIFW
OL'IK

DJ~)lA

ollcM
OK5WQ
OU AMA
DURB
DF5SF
OK400
Ol210 ..
DLSPC 3.5
OK3S N "
OK4RQ "
AA SYKJ/Ol "
OM FP ..
Ol2R M "

SVQWX ...
SV'WSS 21
SVllG 14
SV'WEE 1

OAllE
DA2BA
OA2 KO

H"'5KKO
HAllO
HA 5KAS

PO\9TOM
PAeAn
PA.lITAU
PA ~GBY

PA88A8
PAg l EG
PA~NMH
Po\gZH
PAgPFW
PAnVK
P"'IIOIN
PA'JM O

DM3S8 7
OM4UEE ..
0 1012900 ..
DM 2B PB ..
DM2B lE ..
DM2 AJ H
DM20UK 3.5
OM50FD 3.5
DM 3PFF
OM3WOJ ..
OM3XRF ..
OM2AIB
OM4Sl ..
OM2CO H
DM 5YVl ..
OM3YBF ..
OM3SIC
OM4XIG ..
OM4YXO ..
OM2CJF

H....KTB
H"'5l1
HA4KXG

OJ,Mo\

Malia
9H4G A 88,176 387 167

301 132
162 83
376141
277 117
213 112
212105
171 72
121 68
III 70
67 54
71 46
70 41
37 30
25 22

184 103
167 100
163 94

29 29
lSI 80
354 145

449 202
291 144
230 t57
242 124
176 128
121 76
115 78
774 293
716304
411 213
396 194
346 187
391 167
471 190

••

••

••
••

••

••

••

••

••

••

Osnmsrk
... 34, 299

26,500
.. 25,474

1.769
16,160
100,3~0

••

••

••

••

••

Franea
A 222,758 452254
... 97 .216 321196
.. 79.459 250 181
" 47,U5 220155

14 231,673 530 251
5,0'0 83.5

IOpr. OH2BH)

FiOlland
A 323,640 734 261
A 282,698 677 262
" 74,798 276 146
.. SO.085 283135
.. 11.346 92 62
.. 10.579 118 71

6.897 89 57
3.800 70 40
~51 13 13

11 64 ,go4 211 152
14 702,7081151372

Innr. OH2SBl
14 643.023 /315 333

(Opr. OH1YR/Ofl2RAl
.. 327,155 756295

210.798 707239
17,952 186 88

.. 15.345 138 93
12.85? 113 84

665 19 19
336 15 14
240 12 12
231 13 11
204 13 12

4 2 ?
7 ~7.536 2.3116

3.1060 164 87
3,840 52 40
1,664 28 26

Englsnd
A 131,906
.. 64.224
.. 55. 421

47. 864
35.456

.. 12,160
11.466

14 405 .805
14 385,'72

127.161
.. 114.072
.. 92.752

74.9Q3
3.5 184 .300

92.664
24 ,236

3.5 103,494
3.5 60,/38

46,816
44. 100
23.040
15,504
14,420

7.236
6.072
5,698
2.220

'68

..
a

OKIAWZ "

Germany (DOR)
DM 28JJ 0\ 270, 126 540 258
OM5UUl A 169,026 461 197
OM5YIl .. 121.140 489 156
OM4S0A 109,836 433 162
OM20EO 6'.554 258159
OM6TAH .. 63,106 240 139
OM2COl 59,040 244 144
OM40£E 51,537 231123
OM2CMF" 51.36? 204 In
OM3WM I 49,970 204 130
OM2BTO 26,2~4 138 88
OM2FBN 18,813 146 81
OM4S0G" 18,656 114 88
OM20NO 11,390 102 67
OMSRrll 10.206 99 63
OM2AXC 9 ,794 87 59
OM'BKH" 9,513 88 63
OM3CF 8,928 83 62
OM37C/P 6.720 88 56
OM3X MJ 5.576 74 41
DM?AUF" 5,014 43 46
OM2CBB 2,800'5 35
OM2FQN 2,765'0 35
OM3XO 2,130 38 30
OM2COI 1,500 33 30
OM20RN 1.134 29 21
OM4BK 1,100 30 25
OM4WHi" 792 23 22
OM?CWJ 792 19 18
OM47~M no 11 II
OM 2QGO 21 261. 120 556204
OM3BGO 5,163 69 51
OM3U[ 1,083 24 19
OM 2FGN 14 47 ,215 256 133
OM3B E 6,17' 72 63
OM2CRO 5,000 90 50
OM2Hl 3,397 64 43
OMlEXH 560 23 20
OM4lA 384 18 16

OUHW
012NU
Ol3 KE
017BW
OI6XR
015EY

OHIIG
OHIMA
OH6'W
OH30F
OH7 NW
OHlBIY
OH2YI
OH7TO
OH?D N
OItIIW
OH2BH

OGIYR

G3XHK
G4BBA
G3YB H
GUuB
G3lLQ
G40BW
C,4ETK
G3XYP
G3TOE
G4D KT
G40 MN
G3TXF
G4CH
G3TJW

OK2 BNK
OK2BIQ
OK3YCL
OKIAYU
OK1 KI R
OK2 1H
OKIHCH
OKIDDS
OKIEP
DKIDIT
OKlJST
OK IARH
OKIO NM ..

F6BFH
F6DlM
fOBYR
f5RC
"00
FOKH

OH2lU
OHILW
OH3TA

36 22 OH2 KP
79 41 OH6 MM

OH~X7

OH6VV
OHIIW
OH61R
OH2BO" ..
nll~MOOW,,,
OH~ K '
OH?BCO
OHIXX

/3 2 66

62 27
53 26, .

515 96
40 5 88

46 14
10 12
85 23, ,

300 183

316 149

546 170
30 27

, ,
620 222

215 100
12 II
16 49
89 65

234 151
135 91
53 27

502 217
351 167
245 15 l
153 125

50 54
55 44
46 38
12 16
, 8

438158
442 155

671 230
580 178
221 149
104 7l
60 49

1,863
1.508

tz
65,472
52,536

63'
'"5.10'
se

83,352
21.840
2,862

188 ,139
80,327
60,098
38,625
6,534
3,872
2,356

era
"150 ,416

142,600

Beillium
A 96 ,07 5

Aurtla iJ an
A 54. 2110

39'
8,771

16,185

"

••

A 527,620 841 310
A 348 ,74 3 618 271

167,676 544178
136,497 438 /73
132,606 457 159

98,739 367 159
67,262 218169
52,555 256 115
36,963 221 III
36,153 /99 /03
31.MO /70 98
31.6/0 158109
16,072 112 82
16,093 120 77
11.900 93 68
10,395 86 63
9.880 121 65
6.840 84 60
6,100 58 61
3,444 52 42
2.346 42 34
1.188 22 22

Buillaria
A 336 ,720
.. 158,776

63.623
1l,147

5,096

••

"

EUROPE
Auslris

A 54 2,619 909297
(Op<. OK5AOJ

156 ,672 462 192
1.924 48 37

••

••

,,

....
756 38 18

70 7 7
184,800 541 165
115,155 411 135

65,268 305 III
35,112 265 84

14 590 ,568 1048 264
193,318 6.2 163
169,520 369 163
100,678 328 1.2

72,657 316 1t7
'1.172 169 94

6,909 57 .7
5,670 55 .2

Tad jik
... 243,610

14 1,268

Gs orll is
A /33

14 367,632

"'rmsnis
21 115.773

"

..

Uzbsk
28 1,078

3. 5 17,056

UG6GAF

Ro\IISCQ 28
UAIISfN
UAilUBG
UYIIEX
UAIIPJ
U.f.!i~S2

UA~BAC
UAilUB A 7
UAiI"CJ 3,5

U06CN
U06CC
U060FD Zl
UD60HW 14

ONUG

OE5CWl
OEISBA 14

Ul8lAII:
Ul8LAF

OE21ZL

",,.
lllQR
ll2K KK
lllFJ
lllCN

OK2SIR
OKIAGQ
OK2BlG
OKIAGN
OK2BIH ..
OK2BJU ..
OKIOVK
OKIKI
OK3YCA
OK2BEF "
OK21U
OKIWT
OK2PBG
OK/IBl
OKlTAH
OK3EA
OK2SPS ..
OK2PCT ..
OK3CEE ..
OK2BOl
OK2CI/
OK2CAW
OK IMPP/P

"OK1ASQ
OKlJVT ..

96
82 OK IFV 14

Oll3LU 14
89 OKIFAR

OKIAOP
OKIATE ..
OKIPCl
OKIATl ..
OK!fBH
OK IAMB ..
OKI0WA
OKIo\HV

89 60
81 61
73 56
64 58
72 52
52 52 Cha nOle l Is .•Quernssy
~~ i~ GC3YIZ 14 71.142 3<10 167
58 45
66 43
49 44
53 45
56 48
se as
48 37
50 33
35 32
39 32
52 3~

19 22
21 19
23 17
18 13
21 13
16 12
to a
3 3

205 102
67 48

sa "

17 18
17 18
14 16, ,, ,, ,

338 162
261 153
206114
119 85
I I I 75
111 78

97 67
85 62

rsz

'"",

'"612".
119
na
tz

139.l58
90,270
61.695
22.610
19,575
18,876
12.998
12.586

11,520
11.224

8,400
7,830
7.384
7.020
6,68/
6,552
5.895
5,891
5,192
4,995
4,368
3.666
3,515
3,366
2,912
1.888
1.664
l.254

'"ere..,
."
'"'"is

69,912
8.064
6.900

U.S.S.R.
As ia tic

A 1,593,408 1296 386
.. 902,811 1155273
.. 620,1361031 261

246,080 467 160
990 19 15

"

"

••

..

..

..

Ms cs o
14 265.920 1120 160

TIls Ha Old
A 3\.200
.. 10 ~40

14 32.040

....

HSIAKT
HS1AI"
HSIBG

UA9 8£
UA9AJ
UA9YE
UA9TS
UA9AEO

/A4GXS
JA3XGl12
JAIEMX ..
JA3KGF ..
JH7BRG
M9EBA ..
M6KAK ..
JR2BOF
IA6UYF ..
/AIPUK ..
JA1QID
MICOT ..
JH7DPU
JHlSFU ..
M40l
JA2lKO
/A7ARW ..
IA4AQl ..
JAlJAGA ..
JA3JNN/6
JA2RFG
JAUOR/3 ..
IA6AHT ..
IA~VHK

/A7KM
JA11SX
1"'2Bo\Y 7
/A4BKl
/0\7 KAC 3.5

JHilBQJ
JA5UYE
JH4lBE
JH4MVA
IA3YJQ
IE3EVC
JElLSO
1"'8SW
JAICG
IA9AIE
JA9SV
IA2ElY
JOCOl
IAl ...H
IAIMlMI7 ..

CR9AJ

856 230
421 U14
183 150

27 26

218 158
194 127
129 89
116 13
108 69

86 69
94 60
82 52
64 46
47 36
19 18
22 13
15 16
15 15
14 II, ,

13011 5
102 58

80 69
14 15

228 169
234 13<1
251 146
246 136
175131
184 125
167 100
156 107
121 84

89 70
71 55
76 41
50 45.5 43
28 21
26 21
25 20

I,sn
0\ 900, 1501293255

Japen
A 80,580
A SU8l

24.386
16.711
16,215
14.214
9.960
9.620
6,610
3.132'",
'"''";0'
ars

"7,245
5.800
3.450

ass
'*1,189
79.430
16.796
62.\52
55,937
49.000
4L200
38,]06
14,360
11,480
9.020
7,995
4,860
3,913
1,998
1,365

86'

AFRICA
M Sdl l " I t .
A 6l 3. lO0
II 258.672
.. 144.000

3.874

..

..

..

..

..

..

....

..

....

..

..

..

..

..

..

..

....

..

ASIA
Cyprus

14 32.800 142 82
(01"_ DHZ9CA)

Indi,
A 951 ••00 11191 335

14 93, 11 1 "1';2123

TROPHY WINNERS

WORLO-5in gle O p erator, Single B a nd, J ack
R eic he r t , W JZKH T rophy. W on by: Marcos
Aveuan, YV4AGP (1 4 MHz ).

WORLD - S ing le Ope r a tor, All B a n d . Nort h

F lo ri d a DX Association Troph y . W o n b y : Mike
Badolato, Jr. VP2G.

WORLD - M ul t i-Ope r a tor, S ingle Xmtr. T ed

T h o rpe, ZL2 AWJ Memorial, A w ard e d by D on

Mille r, W 9M N V , W o n by: Station CT4AT. (Oprs.
K7CBZ, WA311RV, CTlOY, CR6XX).

" 'ORU)-Mu lti-Opera t o r , Mult i X mtr. C huck

S w a i n , K 7 LM U Memorial, A warded by D on

J\.t iller, W 9WNV. W o n by: Club Station 4J3A,
(Oprs. UA3AFO, U A 3 A G W , UA3EAI, UV3CC,

VA3AI>M, UV3CO, UW3BO, UW3FI, UW31B,
RA3AKQ).

CAI'ADA-5ing le Ope r a tor, S ingle B a n d . Gene

Kre h biel. V E7 K B T rophy . W o n by: Station VE7­
HC, Opr. Ron Kaye, VE7LB (14 MHz).

CA;\iAllA- S i n g le O p e rator, A ll B a n d . G arth

H am i lto n , VE3 EU P T r o p h y . W o n by: Yuri Bla-
nerevlch, XJ3BMV. UF6HS

UF6DG
U.S.A.- S in g le Operator. S in gle B and . J o e J o hn-

son, W5Q.B M M e m oria l , A w a r d e d by T h e R ich- I uoo"o ... ~~C:::,~ 149S 264
ardson W ireless Klub . W o n by: Burt C. Cohen, UOPAT " 25.752 117 74
AC3CRE (14 MHz ). umA .. 6,532 82 47

Ul7MG 5,75' 52 42
U.S.A.-Si n g le O perato r , All B a n d . Charles " Joe" Ul7P8Y 211 6,210 122 45

H iller, W 40PM Memorial. Awa rded by J e r ry ~U~~~ 14 I~ :~~ 5~g I;A
H a g e n , W A 6 GLD. W o n by: Michael J . Wetzel, Ul7N~A 390 /5 10
AA9BWY. Ul71BC 3.5 79, 132 198 73

WORLI) - D X -ped it ion . Awar ded by B e rn ie

W e lch , W 8I M Z . W on by: Station VRBI>. (Oprs. I ~~~~
JA,tCUV, JA2PJC. JA3KWJ),

SPECIAL CQ A WARD-5tation UK,9AAN.

EP2S;N

su n,

WUlDK
VU ZOO

K212N / . X
14 1,292,13<1141' 315

CT 3BK
CT38D
ellAB
cn"R

JA6CNl
JUDGe
JAOURR
IA1LO)
JALIMTY
J"SFMT
JA.8YHI
JA3ELU
JR2BDG
JH7CZQ
JH4DVV
JA3BCT
JH4MVB
JA5VOB
JA4UDP
JR3STC
lM 2tQS 28
)A20YI
JRIIJV
mXDM
1,.,6UBK 21
IH60PD 21
IR21PA
JHZMV'l
JA5PUl
)HlXYB
JH1AHU
JR2JFC
JA1GSK
IRZQEI
JA0W"'M
J,l3BlIB
JA5BYF
JElWIH
JH4ARN
JH4KfB
JH0BFS

r----------------------" IlA90DC 28
RA9CAS "
U""'­
UV9WF
UA9£U
UA9MQ
UA9MS
UA9IJD
UA9AAP
UA9H"X
UA9UDR
UA9"0£
UA9MT
UV900
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Sn lblrd I•.
A 51,888 291 138

Sp"n
A 668,287 1088 323
A 362,210 783 290
.. 41.715 256 103
.. 28,056 164 84

14 22 ,042 216103

385157
48 1 169
354164
338 146
472 99
210 162
391 130
292141
381117
288 126
256 113
110 103
141 78
159 94
140 90
140 82
109 61

93 69
92 51
83 52
85 58

82 '"35 28

107.074
102 ,076
98.728
97,382
82.170
80 ,352
79.560
70.560
68.094
66,402
48,025
29.046
22,776
19.646
11.91 0
15,7 44
10.385
10, 143
8.568
8.164
7.540
5. 650
2, 100

EUROPE
1,676,041 2083 356
1,658.690 2092 314
1,203,300 1780315
1.079,974 1S31 389
1,009,2251473 365

759,724 1500 301
134,4481207321
682 .122 1224 218
595,866 1058 282
560.807 1264 241
533,065 1119 295
504.654 1149 24 1
438 ,309 1012 279
376,425 171 239
345,790 812229
337,180 847 230
332,748 773234
294 ,380 859 205
287.300 739221
269.8 16 705 232
258, 312 693229
242. 130 716 210
231 .990 747185
221.256 602 204
165.725 612175
163.496 509191
135,982 492154
128.860 432 170
104.576 419 152
102.850 409 170
99. 144 364 153
95.992 480 J69
92,568 312 152
91.121 351 168
49, 800 279 12(]
39,941 200 91

U.S.S.R.
CLUB STATIONS

ASIA
4.158.929 2927 437
2, 931.5712559 341

929.355 19J 6 265
723.580 969220
457.878134320 1
360. 165 1068 195
286.528 921 176
260 ,944 750 188
223,234 475 146
216 ,151 573 169
211.904 659154
146 .438 520 146
135.682 262 179
126.360 320 120

43.608 487 79
35.280 166 98
23.328 170 II

UK5MAf
UK51AZ
UK3SAB
UK2GltW
UK2SSB
UX3R
UK2SAS
UK4HBB
UK51M
UK4WAB
UK3MI
UK3QAA
UK308G
UK2A.U
UK21'Af
UK3WAC
UK5WAZ
UK4LAC
UK5MO
UK6LAI
UK6LT£
UK308A
UK4WAC
UK3UM
UII2PAT
UK4HAC
UK2GCF
UKJA8X
UII6LKI'
UK318A
UIl.2fM
UK6AAf
UKnBf
UIl.2RlL
UIt4FAO
UK4f AV

Uk9.lAN
4J6o\
UKe.lA8
UK9 F[ R
UK lisM
UK8LAll
UKIl'MC
UK'SAJ
UIl.1A.lF
UK90BI
UKIJ""
UK9DAO
UKnAH
Ult6fAC
UII IIDOO
UK 7LAf
UK9CA M

OCEANIA
5WIAZ 3, 114.315 3307 29S
VRID J ,576.179 2643 183

OM40[
YR6 KAf
SP6KGJ
SI'9KMQ
CAl'
OIlI KYS
HA5KJX
OKIKUR
SI'5KOH
5pg KOA
OM4'lJ
LZIKOP
OH2Tl
Y03KSC
OKIKOK
OH6AH
SPa KC8
PI1K MA
OK3KJI
5P9KOT
OK3 KfO
f 5KG
SP9P[Y

SOUTH AMERICA
YVIAVO 2, 133,1 20 1898 320
I'Y3AHS 1,8 26,250 1659 375
O0\4"H& 1,678,260 1565 337
I'Y![MM 1.421.931 1335357

738 250
380 168
82 66
63 41

ASIA
497 .000
164,472

8.712
4.756

EUROPE
3,250,544 2636 484
1,113,738 1383 366

977.886 1276378
936.2251312 365
850,580 1252 355
835.9891494 329
813,936 1276 372
804,220 1318316
725 ,3401130330
719.7761004332
704 ,220 1046 330
648 .507 1046 339
618.521 1190 272
541 ,171 1040 293
496,382 1195213
49i,Z88 1211 283
471,605 756 295
469.362 973 274
414.% 4 873256
412,152 847 242
390.094 745262
387,252 901186
38 5.295 767263
383,116 868 284
360.858 639 274
332.514 613 273
307. 131 739227
298, 592 741248
28 7.793 843117
271. 680 763 J95
210, 048 577 ZJ2
252 .120 119 I'l l
242 ,608 585 236
234, 421 6432ll
207.557 577 199
191.612 627194
179.195 535 179
171,808 452208
166.320 446198
157,878 459179
148. 410 531 170
141,160 489 160
130.644 473171
130 ,050 494 153
110 ,094 380171

Eculdor
14 943.448 1148 302
" 36.188 116 109
7 177,580 341 210

2P5RS

P,'u
OMV 14 6 .552 51 52

H05EE
HCIEI I
H02n

Single Operator
U.S.A. TOP SCORES

All Band . AA9BWY .711,480
28 MHz . AB2CST _.__.__. ' .'_ 2,209
21 MHz . AC4WSF __ _. 170,340
14 MHz AC3CRE 802,113

7 MHz . AC 3USS . . 59,452
3.8 MHz . ..AC lCF .232,630
1.8 MHz . W 8LRL ." 2,080

Multi Operator
Single Xmtr. . AC6YRA .911,180
M ulti Xmtr. AA4IVL ... .. _209,689

MULTI·OPERATOR
SINGLE TRANSMITTER

Un lt.d 5 1. ...
AC6YRA 911 ,1801141 290
AC6 HX 824.064 1060256
AC5NOP 745, 714 956 358
KIYZW 483.9 23 645319
.lA4EYR 447,066 773 306
AB6GfJ 435,160 726260
ADIlIEY 289,710 718 270
W84LOK 245,490 561245
W9NLS 230,400 380 256
AA4UFW 199.576 533241
LU18AR/At3 184.682 3U 214
W6A8 79.518 241 114
AK8VON/ WA8UUY

22.260 121 105
W5YR 11,615 144 115
AC 5YR 7,828 103 103

V.n.zuel l
't'V2AMM 21 1.084 ,512 1169 316
YV4AEL " 132.682 281 163
YV5EEOIl" 115 .479 281 141
YV4AGI' 14 1,698,390 17~ 339
YV5CV[ 7 671 .J6O 464 255
n4YC 3.5 739,468 586 223

Cf4AY.,,""14ZSQ
IIIOU
G4D""
L22KK2
LG5LG
SP6PZ8
G3RUV
IIGlC
G3RCV
G8JC
YR3K.lA
OH4RH
HA111LG
YQ4 KCA
OL....E
YU2CD M
HA5K KB
HA9 KOV
YU2CTf
YR6K[1
HA5KKP13U'"OLORCA
PAltSMK
HA.7 KLf
G6CW
HA6 KVB
OM""......,
HA6KNI
G2FNK
OM4HJ
OKIKCI
GD4CCL/P
HA4KYH
SP9POf
OH2M13
114fGM
HA5KfN
Pl l GO£
PASCIG/A
YR6 KB M
OK3KWK

...."KA6JC
JAlYV9
JA3YEI

621 251
472 see
423 221
458 211
461 119.. "235 145
J I.e 80
120 95

86 83

750 172
502 112
67 37

480 118
363 111
194 93
156 84
162 9 1

76 47
78 65
74 53
31 25
20 18, ,
12 10
8 8
7 •

571 158
347 163
161 97
176 96
ss ..

320 120
285 108
259 106
170 81
16 12

60 37
3401 23
63 39

101 64
I S 14

" "121 88

966 233
524 172
.(.(10 153
264 98

55 45
9 9

137 85
43 34

834 250
240 99

32 21

4.218
85. 8504
4.914

Bru ll
A. 458 ,745
A 371,070
.. 217 ,576

266 ,212
54.859

8,848
99,470
26,000
62,510
33, 200

••,.
,.

Ukr, l...
A. 146,672
.I, 100.344

26 .505
.. 22,764

17.745
9.400
7, 020
5.044
1.600
1,008

eas
200
I"
114

208.086
71.883

.. 21,243

.. 21.024
14 ,400
80, 400
6J,344
59. 360

.. 27 ,054
aae

••

,.

"

7,.

Llthu.ni.
A 415,6 72
A U2,048
.. 93.636

46,256
4,770,

21,845
2,380

275, SOD
49,104

1.344

••

.,

,.
.,

....

..

.,

21

21

"

lndon••••
A 379,432
.I, 170,576

28 7,215

Moldew'e
A. 15.296

28 378
21 8 ,526
14 11,952

OCEANIA
Au,'.eU,
A. 9n.976 1209 247
A 181.800 610 101
.. 151, 320 514 104
A. 66.470 211 115

21 251, 136 660 128
14 2 ,464 Z7 32

While Ru..l.
., 45, 150 199 129
.. 32 .115 163 99

14 132 12 II
(Oor. UC20B I)

3.5 56.210 261 IDS
3.5 47,040 218 98

8,190 89 45

7
9.',.•..

ZK2A.Q

ZW6.lHU
I' Y4ItL
PY810
ZV6AM
lY2f05
PY3CKL
I'Yln
PYlCHP
I'Y2EL2
ZX2fUP

N,w Z,,'.nd
A. 647.802 769261
" 289,515 437 195

14 369, 155 583 215
14 326,304 624 176
.. 191.625 380175
" 58.116 175 116
.. 2 .436 33 28

(Oor. VK4PJ)

Nlu. I •.
A J.020,605 1583 215

roe•. WB7ABK )

SOUTH AMERICA
Bollv i.

Cl'l AT A 111,690 247 J66
CI'JEU/CPti

A 45.046 138 101

UB5TK
U85M CS
U8 5JK
U8 5LAY
U85LU
U851DL
UY50J
UY5YY
UT5HI'
UB5VBY 28
UB5H8T
R8510V
U85LCV
U85LSP
UYSHV
U8500
UB5A8J
U8 5MElY
UBSMDI
UB5UBI
U85f80
U85GBD
UB5ZBP
UB5VCK

U05BZ
U0 50 GE
U05AI'
UOSOWK

UI'20U
UI'2CY
UI'20 M
UP28AT
UI'28AO ..
RP 2PEC 28
UI'2Bo\R 21
UP2fA ..
UI'21'. 14
UI'21'eW 3.5
UI'2BA[ ..

VII4VU
VK 5Mf
VK4UA
VK3SM
VIl.2XT
VK20W

Chll.
CE3AOI A. 20,944 J03 71
CE6U 28 383,1 14 601223

Y8 0ACG
YBOACH
YBOADV

WA6EVl/KG6
A. 663.432 1291 168

AG6JfY A 456,224 J340 106
KeslA.R 14 123,836 515 83

UC2Bf
UC28A
UK20AA.

UC 2J,BT
UC2A.Bf
UC2WAN

ILl8U
2L2HE
ZL2ACI'
ILlR£
ZLIMS
ZLlAH
ZLlBPI

H.we il
ItH61J A. 629,691 1180 146
AH 61lA 14 70.490 244 J06

UQ2GDQ
UQ2GCN 3.5
UQ2NU ..

482 116
202 121
161 98

3161 54
60 41

168100
822 272
859 244
205 100
141 13
129 66
75 52
15 14
10 9

365 155
20 16

203 108
182 101
160 76

83 57
595 253
03266
165 96
9.. 82
11 20

221 133

6.555
254,012
235,144
16.80{)
11.6".."65, 702

L. tvle
91,650".33,041
27,432
16. 188

7

,.

••

••

••

,.

••

••

"

••

,.

,

..

..

..

..
·,

·,
·,

..

·,

"..·,

E.'onl.
A. 15.306

H 4.747
21 24, 600
14 295.392
14 250,344

22.200
3.5 20.5llf.i

.. 17.556

.. 8,ll2
" 504
.. J62

K. tini ng rld
A. 151 .1 84
.. 48.763
" 27.048

U.lZ OM
UAlEC
UA2WI

UR2RJ
UR 2AW
UR2REN
UR2QO
UR2QI
UR2JI
UR2RCN
UR2REO
UR2RER
UR2CW
UR2RCU

UQ20Y
UQ2GW
UQ2MU
UQ2HO
UQ2CR

U.S.S.R.
Eu,o pe.n

UURZ A 528.250 J025 250
UA.3QlQ A. 228,051 703 202
UV3DN .. 102.754 .05166
UA3fT " 96 ,0% 401 154
UA4UAZ .. 86.460 330 132
UA3DfK .. 8 4.056 353 152
UW6NU " 71.260 292 140
UA.6AJG " 69.678 265 126
UV3fD .. 50.295 246 105
UW6LC .. 36 ,499 219113
UAISE " 34.037 220 101
UA6JWW .. 33.669 181 102
UAlJM " 28.222 199 103
UA3XP 27.14 1 167 J09
UV3CS .. 17.835 151 17
UA3SAG " 14.820 100 76
UA6HYl .. 14.640 115 48
UA4CO 7.320 83 61
UA3lCH 7.260 72 55
UA6HCZ 3,792 55 41
UA3XAN 2.277 35 33
UA6L8Q 21 2,233 35 29
RA3ALQ 200 II 10
RA4HOE: 112 8 7
UA6L[O 77 7 1
UW6DR 21 149 ,703 511 139
U"6L8C 21 95,432 344 lSI
UA6HBU .. 86 ,991 360 101
UW3[Q .. 51, 282 240 I II
UWIAE .. 37, 791 210 117
UA6JAO .. 33.454 197 86
UA6BV .. 28.222 112 103
UA3ZP .. 25.389 193 91
UA1Q8 E .. 16.848 135 78
UV3CE .. 16.6 50 151 39
UA308U .. 15.491 128 82
UW3RR 14 74, 412 377 156
UUCZ 14 69,713 350 161
UA30CY " 65.851 352149
UA IMU " 41,574 239 123
UA3GM " 34,51 0 200 lI9
UA4ZA .. 26,040 190 105
UV3lQ " 23.520 200 96
UA3ERO .. 11.778 126 78
UA3AH .. 10.880 100 64
UV6Af .. 8.294 113 58
UAIAET 7.500 120 60
UA4fAR 4, 346 69 53
UW30Z 3.198 52 41
UA3MK 897 28 23
UA4HAN 759 28 23
UA31AM 570 20 19
UII3MY 132 II 11
UW4AK 72 6 4
UUfAU 3.5 8,800 101 44
UA30JS 8.796 80 53
UA3QOC 7,310 85 43

YU3EY
YUOSRJ

YU2HO[
YU3EYZ
YU3DBC
YUI Sf

YUINZW
YU5fGF
YU1GMN
YU 2COO
YU3ER
YU2RBY
YU2CBV

SM5ERK
SMS"O 14
SM5BNl 14
SM2DHG ..
SMSGA
SMSCVC
SM..cAN

YUIIO,I• • I.
A. 82 ,080 296 U2
.. 62.348 310 143
.. 47 ,520 183 110
.. 7.506 65 54

28 3, 348 46 36
21 640.080 973 252
.. 24,780 137 84

(Opr. YU2R K[j
YUIBCD 14 709, 852 1095374

lOpr. YUIODS)
14 694.025 986 355
.. 310 ,612 750 268

(0 ",. YU1PCf)
.. 249 ,614 584274
7 333.318 630219

3.5 365,924 712 221
680 21 17

Swltze , 'end
HB9UD A 24.308 132 10 3

W.le ,
GW3SLA 14 28, 441 200 119

996 246
935 285
710 191
506 186
317121
259 144
307 117
185 93
J05 76
88 54
70 62
41 34
32 23
21 II

307 144
34 26

165 80
561 183
300 111
280 98
Jl2 61

852 256

... 1..
Z99 153

251 109
190 105
100 61

62 55
77 48
40 33

-n "19611 3
63 46

Norw.~

.. 36.297
.. 25.095
.. 6.588
.. 4.-455
.. 4.4 16
.. 1.584

21 5,626
14 26, 10]
.. 2,114

Porlug.1
A 336. 384

I'ol.nd
A. 527,616 lOIS 288
A. 127 ,040 441 160
.. 66.550 293121
.. 45.500 228 125
.. 44.770 203 121
.. H.132 227 118
.. 39 ,558 210 114
.. 37 ,788 204 94
.. 25.203 185 93
.. 2i,294 151 91
.. 16.929 129 81
.. 14.678 127 82
" 14.559 128 69
.. 10.496 102 64
.. 5.850 66 50
.. 2.211 42 33
.. 1.240 24 20
.. 70 5 5

21 20.169 147 83
.. 17,100 117 75
.. 9.499 94 59
.. 6.474 67 46
.. 2 .128 30 28

14 100,200 427 167
14 61.194 316 141

50,180 305 130
.. 41.503 246 121
.. 35.100 240 HI8
.. 9.660 120 69
.. 8,442 109 63
.. 3.285 48 45
.. U71 44 23
.. 1. 100 27 20
.. 434 16 14
7 32.930 187 89

roe•. SP5ElW)
.. 10.824 87 66

3.5 143.220 457 165
3.5 114.480 364 U9

,. 67.440 312 120
.. 13,338 122 57
.. 9.010 98 53
.. 8.976 77 66
.. 7,420 77 53
.. 5.494 72 41
" 4,400 56 44

Scotland
A 11. 112
A 76,341

Swed.n
A 539.S8S 1022 31J
A 412,176 900 213
" 209.508 692 221
.. 26 .125 lIS 95
" 22.590 154 90
" 18.2 50 1]2 73
" 16.632 161 84
" 14.875 114 85
" 4 ,120 45 40
" 3.952 69 52
.. 3,652 70 44
" 1.749 31 33
.. 855 21 19
" 666 23 18
.. 403 13 13

21 14 ,325 11 75

RDm.nl.
A. 461 ,988
A 444.030
.. 234.351
" 159.588
.. 59.653
" 59. 184
.. 56 ,511
.. 19.344
" 13,528
.. 8. 478
.. 7,502
.. 3.434
" 1.311
.. 576

14 42, 912
.. 1,300
7 25.760

3.5 211,914
.. n.774
.. 51,744
" 11 .468

CT60W

IW 5NM

GM3MlV
GMlCfS

we,
LA5Q K

"'''CAm
LAIRN
LA3WU
CA"',
LA3111'
LA4AT

YR3AC

"""YR5AfJ
YR58Q
YD6 MO
YR 3QK
YRUKA
YR8RL
Y07APM
Y06LV
Y07NA.
YD3ABL
YR3Rf
Y03ZR
YDUY[
YOlQO
Y03B[J
YR3JW
YR21l
YR2S8
YOWl

SpgA. 1
Sl'SB8

"''''SP9AVZ
SP608
SP98Lf
SP9HWT
SPI[H.
SpglGY
SP7fQl
SP9EWM
SpgZU
SP988H
SPJAUZ
SI'1CDH
SP2FWC
SP5AMX
SPJII
SI']GEM
SP4AS
SP9ERC
SP8AWL
SP9Pl
SP4CU
SPaRY
SP5[AQ
SP5ENA.
SP9NH
SP8HX N
SP98Pf
SP9AEG
SPl8CA
SP3C8
SP6[CA
SPIIKGT

SP6AGO
Sl'38QD
SI'5.M
SP38LG
SP8RJ
SP91EK
SP6Hfl
SP9AKO
SPIPBW
SI'9fTM

s.....5."'"SM4DQ[
SM7TV
SM7MQ
SM5GRG
SM5R£
SM4AZD
SMSC,lJ(,.,'"SM OJZ
SMllCGO
SM~fSV
SM1AlL
SM7£fl
SM7A8L

o.4LH
o.ll'T
£A3RP
EAJAIT..,..,
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Address

Rules
for 1977

CQ
World Wide
WPX-SSB

Contest
Next Month

250 108
222 105
169 93
145 73
136 84
93 54

107 46
54 28
31 22

35,532
35,175
26,040
19,564
12,684
10,692
8,694
4.144

m

00' thlnh to H,e lo llowing otl­
tion o who o"b m' lte<l thei, logo lor
chetk ing po,po,u :
AB4I1PU , AH6IAC /ACI, AC2HL,
AC3GCO, AC4HVY, AC601l1l, ADS·
DEC, CE OAE, DM2YlO, DM3GG,
DM3VZG/P, DM4VEL, DMSVVL,
DM6AJ /DM3WBJ/DM3PBI, OM6·
TAr, JRIVVD, JRIZSG, LAW, LA·
2XT, OH2KI/3, OH5YX OK3CGI ,
DII3KFf. SP ICQN, SP3CDQ , SP3·
1GB, ~P 9D F H, UK2GAB, UK3AAC,
UK3MAA, UK3QBF, UK4PAE, UK5·
CAO, UKSMAG. UII5lAZ , UK6lEZ.
UW3WZ, WICF, W1WY, WA2AUB,
WA22WH, W4UYC, WB4VQO, 114·
YFQ, W6CLM , W60JW, W8GlC,
WA9HEU, WA9UEII, KH6lJA. Kl ·
7HDX, XJ6WX.

MULTI-OPERATOR
MULTI-TRANSMITTER

4J3A 3,971,7813861 473
DII281 3,033, 409 2688 517
DlBKI 429,454 912288
VE5NN 383,075 787 199
SP9KRT 374.750 899250
JAIYFL 252,970 61B 205
JHIYOT 232.'.132 611188
AA41VL 109,689 328 277
SPIKI2 156,890 559145
SKlAQ 13,950 305 145
JAIYFG 18,035 103 65

STATION OPERATORS
Multi-Operator, Single-Transmitter

AA4 EYR & A64EYX, AA4SGF, A04UTE. AA4UFW & ,1,641,1,1, AK4MFK.
ACSNOP & AC5KKZ, A05fVA, AO SYMY, AASKNO, AC5WQI. AC 5YR &
AKSS6H. A66GFJ s, AC60AT, AA6avY, A06CQF. AC6HX & AB60LO,
JAIFZO. AC6YRA: AA60PQ , AA70AC, AKBVON/WA8UUY: AA8HMU,
AA8UUY. A0 0 1ET & Aall'OEO CT4AT: CTlOY, CR6XX, K7CBZ, WA3HRY.
DLOU E: DL3LU, OLBRL, DJ4GO. OLOReA: OJ4EI. OL2QB, DF2KO. OM 3CK :
OM3PCK, OM3WCG, HA9RX DM4DE: DM4XDE, DM2BVE. OM4HJ :
OM 2AUJ. OM3ZCK, DM4ZHJ. OM4N J: OM4JNJ, OM4QNJ. OM4VNJ . f 5KG:
CLUB. GlFNK & G3NTM. G3RVC: G3RZP. G3VLX, G3XMO, GllAY, G4BAH,
G8KNW, G3RUV & G3HTA. G40AA: G3FXB, G3MXJ. G3XBN, G3ZQW,
G4BUE, G4BVH. G6CW: G3SJJ, carvv. G3WFV, G3YUT, G3ZMU. G4AFJ,
G4ANS, G4CKG, G40JJ G40LR, G4EKW, G8IMC. G8JC: G3RMF, G3TQO,
G3TQZ, G4BXS, G4CZE, G40XO G40XE, G4ETH. G8ASO, G8IXQ. G04.
CC L/ P: G3YYN, GBFQM . GBGSH, GD3HQR. HA4KYH: HA4YO, HA4YQ,
HA4YX. H A5KfN: 2 OPRS HA 5KKB: 4 OPRS. HASKKPjl: 3 OPRS.
HA6KNI: HA6NN, HA6NI, HA60H. HA6K VB: 2 OPRS HA7KLF: HA7MI.
HA7LR, HA7LW HA 7KLG: HA7MC. H·7015, H·7031. H ·7032 , H·1033.
HA9KOV: 3 OPRS. HASKJX: CLUB I IGJC & IlANF, IlGUB, 1I0SG, IIPCT,
HRBP, IIVVZ , IIUW. 14ZSQ & 14VEQ, 14USC. I ~OU & I\ilAMU. 114fGM:
14ADS, 14BJN, 14BMJ, 14LEC. JAIYYB: JEINYS, JGIAOU, J II MJ N . JIIOBZ.
JA 3Y EJ: JE3EVC, JH3aJN. JR3STO , JR3STC, K8YlW & KBDVY, WA8WWM.
KA6JC & KA600, KA60X. KA 6RI & KA6BN, KA6WG, KA6YL, KA6ZZ. UIK:
LA2UO , LA3BO. LA4AU , LA4CO, LASKO, LA6MP, LA8TO. LAIR: lMYT,
LMEO, LA9RT. LG 5LG: G3UKS, G4ALG, LlIKOP: 3 OPRS, U lKKl: S
OPRS, LUI BAR/AC3 & LU?OX, DA4AHA & OA4AHZ. OA4ANR. DHZAA / 3:
OH2BKH OH2BNP, OH2EC, OH2HR. OH1TI : OHSTM OH61J, OH4RH &
OH4RF. OH6AH: OH6IZ, OH6UM . Ol<lKCI: OKllOK & Group, OKIKOK,
crce. OKIKUR: Club. OK IKYS, 2 nc-s. OK 3KAP: OK3CGI &. G,oup
OK3KFO: Club. O K3 KJJ: OK3CKY, OK3TA OK3KWK: OKnEI & n-eue.
PA 5GIG /A: PA~HTR I!o PIIARS Grouo. PAII5MK &. PA~SPO , PA9WRR.
PIlGOE: Club PIlKMA: Club. PYIEMM: PYITC, PYIZBJ, PV2AFM,
PY3AHS ... PY3AIT. PY3APH . SP5KOH: SP5GNG. SP5GNI SP5PW K:
SP5BSV, SPSCIC, SP50ZI , SPSOZJ SP6 KGJ' 2 Opl'5, SP6 P1B' SP6FAF,
SP6FIH SP9KC B: SP9CUA. SP9FZX SP9 KDA: Club. SP9KMO: Clut>,
SP9PD F: SP4FUY SP9·27D6. SP9PEY: SP9HMF SP3RYI SP9KOT:
SP9FKO SP9HPP, UKlAAA, 3 Op.... UK2BBB: UP?BAS UP?~BB, UP?BC .
UP2·03!l517. U KZ FAA: 3 Opl'5. UKZGKW: U020N, UQ?-D::l783 , U K1 RIL,
tJR?EO UR2·0B375. UR?·0837B UK3SAB, UA3SAO. UA3SCR UA3SF,
IJAWDE, UA9S0L, UA3 .151 ?S. UX3R: UA3AED UA3fG , UA3HK , UV3EA
UV3FR UW3AX, UA :'l-1703?0, U K5 IAZ: UB510V, UB51DZ RB5lRZ.
UR5·073:tO? UR<;-07334?, URS-0731151 UB5·0731277 IIK5MAF: UY"iLK
UBSMAK, UB5MOC. U65·0S92'. UK6FAC: UF6AP UF6FCR UK7AAF, 3
oP~ U K8JAA: UJ8JCC. UI8JCL, RI8lBl UK9AAN ' UA9AN , UA9ACZ.
tJA'lAFN. RA<}AIL, UA9-16"i516. UM·165686, UACl·16S96S, UL7·0?671.
UKDAAB: IJAjMBY. UA0AEE lIAp·I0340 UAIj!i ·1031 90 UAIJ·I03?S9. UAI).
103344 vpr:o , JA?PIC JA3KWJ JA0CUV WB4LOK' W4GTS. WB"'BCL,
WB4TVlJ . WB4VA F, W 5YR & WN "iSRH W 6AA, Club, W'lNlS I!o AD'lHor,
AR9IWN . AB91WO, AB9KLW. Y01KAC: Y03JE. YOWZ Y04KCA: YO,,"A<:P.
Y04HW. Y09APJ YR 3KAA: Y03AOJ Y03FU, YR6KAF: Y06AW Y06GB.
YR 6KB,"" V06AFP Y060~ YOf;OD. YR 6KF1: Y06AWR Y06UX YU 2CBM:
YU?RTW II-. Club. Y1I2CTF: YU 2RlO. YU?RTl , YU?RUX. Y1I2RU;r, YIPRXZ
YU ?RZE. YVI AVO I!o YVITO 4J6A: UA6HZ, UK6GAE:, UW6FZ, UW3HV.
5WIA Z & SWIAZ. WB60DL,

Multi-Operator, Multi·Transmitter
AA41 VL &. AA4SHL, OK lBI & OKSWL, OK5WM, OK5WN, OK6WL, OK9WB.
DLOK I: OJ3 UM & Club. JAIYFG: JA2WIQ, JA5GJI, JEIXZL, JGIILP,
JRICKM. JAIYFL: JA.0JCJ, J EI TSD, JH2KKW. JRIGVZ. JHI YDT: JHIAGH,
JH IBBT, Jf-fIGNU, JHlSBE, JR IBSM, J RI EYB , J RI FN R, JRILYT. 5 K I AO:
SMICJV, SMICXE SP I K ll: 3 Oprs. SP9K RT: SP9FYQ, SP9HM F. VE5NriI :
VE5NW, VESUA. 4]3A: UA3AFO, UA3AGW. UA3EAI. UV3CC. UA3AOM,
UV3CO, UW3BO, UW3 FI, UW31B, RA3AKQ, UA3·142303, UA3.170B85,
UA3· 170888.

UK2PRC
UK3DAU
UK4VAN
UK2WAR
UK3DBE
UK2GCL
UK3XAM
UII5QAV
UK5WAA

CQ·2

State

~
Sentry Mig . Co,
Crystal Park
Chickasha,Okla 73018

Please send me the complete 1976 Sentry Cata­
log immediately Encl osed IS a chec k or money
orde r lor $1.50,

Phone 405/224-6780
TWX 91 0-830·6425

Be c a use Sentry communication crys­
tals are the most stable, reliable

crystals available. Anywhere, At any
price.

Sentry c rystals are made to the lat­
est state-of-the-art specifications from
the finest quartz, And they're gold­
plated lor long-term re lia b ility,

Since Sentry has the largest semi­
processed crystal bank in the world,
we can custom-make crystals for any
rig . Any frequency, Faster than any­
one else in the business,

We process our orders quickly a nd
efficiently, too, And we stand behind
our work. With solid guarantees,

Maybe that's why people who count
on communications count on Sentry,

Send for our complete 1976 cata­
log. It 's just $1 ,50, deductible from
your [irst order. It may be one of the
best communications investments
you'll ever make.

ependability
THAT'S WHAT

YOU GET FROM
SENTRY CRYSTALS.

Name

C ryst" l Park, C hrc asha, O kla homa 730 18

Sentry tf·
Manufactunnq
Compa ny

Tuned-In to
Quality
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Harry Leeming describes 'he whys and wherefores
of audio and r.f. clipping.

Why Radio Frequency

Clipping?
BY HARRY LEEMING ", G3LLL

T here cannot be many amateurs who at some time
or another have not experimented with audio pro­
cessing and cl ipping. In the past. on a.m.. results
were quite encouraging, but for some reason the
things just don't seem to work in many cases with
5.s. b.- why?

A typical block diagram of an audio processor
which includes clipping and compression is shown
in fig . 1. This kind of unit looks quite impressive, but
tet us examine it stage by stage and see what we
have to gain if we connect it into a good qual ity
single side band transm itter.
Preamplifier And Pre-Emphasis Stage. This stage
does just about everything that a decent micro­
phone (plus, perhaps. a bass-cut capacitor) should
do. If you are short of audio gain or if you use a
microphone with a bass-y response, it may help, but
if you use something with plenty of output and a
contro lled response such as, say, a Shure 444 you
will gain l ittle or nothing .

"21 Beresford Rd., Blackburn, Lanes. England

The Compressor Stage. The a.l.c. ci rc uit in any
correctly operating amateu r s.s.b. transmitter makes
a very good audio compressor ; why add another in
series?
Clipping Stage. Most a. l.c. circuits derive the ir out­
put from the PA tubes grid. Before this type of c ir­
c uit can work the PA tube has to be over-driven,
and in this condition the cathode and grid fo rm a
clipping diode limiti ng the audio peaks and giving,
whether you want it or not, several db's of rad io
frequency cl ipping. The small amount of cl ipping
obtained may not increase the loudness of the sig­
nal as much as 20 db's of audio clipping, but as it
will not produce any audio harmonic distortion, in
many cases it will do just as good a job of improv­
ing the intellig ibility.
The High Frequency Filter. While a separate audio
high frequency filter may be needed to prevent
square wave effec ts after audio clipping, it is cer­
tainly not needed to c lean up any signal which is
going to be passed through a s.s.b. filter. A s.s.b.
filter has a very clear ly defined response and this

~'lC ~'~

, ,
Moe [() I ........,... r-Q,~ I

ComprhJOl" I ChpOOng st. 1 I HFfilter r-G ) Outpu l
preemphas,s .'"

lA'

~L
~,

, ,

Moe to I
Pre.amp and Compreuor

I [
Clipptnll HF f iller ) Out put

preemphilsos .'" .'"
'"

Fig. 1-A block diagram of an audio processor which inc ludes clipping and compression.
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ensures that any high frequency distortion products
are 'chopped off'.

While doubtless, an audio clipper will help
some sometimes, I doubt if it has much to offer
when used with single side band equipment if the
following conditions are already met:

1. A good communications type microphone with
a rising response and adequate audio output
is used.

2. The transmitter has an efficient a.l.c. circuit
which is derived from the PA grid.

3. Adequate drive with some clipping at the grid
of the PA tube is available on all bands.

Although many would argue otherwise, my own
experience is that under these conditions the only
clipper giving any real hope of more than a db or
two improvement is a radio frequency clipper.

Radio Frequency Clipping
To refresh your memory, the general layout

needed for an " add-on" radio frequency clipper is
shown in fig. 2. The double side band signal is taken
from the transmitter and first of all converted to
single side band by the clipper's filter FL 1. The
then single side band signal is amplified by an

is, I think it did; but the trouble was I hardly ever
woke up sufficiently to sneeze! R.f. clipping can
also have its problems.
Heat. Most single side bands rigs are rated for a
50% duty cycle on C.W ., and for less than this at
higher power on s.s.b. When using any form of clip­
ping, the speech duty cycle becomes considerably
extended and if the extreme of infinite clipping was
to be applied the duty cycle would become 100% .
At the more realistic levels commonly used, of
around 15-20 db's of clipping, you should be safe if
you keep within the C.w. ratings, and if your equip­
ment is not equipped with a blower, you install one.
Distortion. R.t. clipping properly applied does not
cause objectionable harmonic or intermodulation
distortion, and speech can sound excellent even at
30 db's of clipping. How then do the distorted sig­
nals which we all hear on the air on occasions,
occur? The purpose of clipping the peaks is to
boost up the low level signals, and r.f. clipping
boosts up all low level signals. Distortion is, how­
ever, a low level sign.:tl, and suppose for a moment
that before the application of clipping your rig has
an inbuilt distortion level of 5% . This level of dis­
tortion is quite acceptable in amateur practice,

DSB~I)~__
"'Oft' TX ,.... I I

NOTE:
Clippong ~l edjulted by TX', moe: 9I,n control.

Fig. 2-Bfock diagram for an edd-on d. cfipper.

amount necessary to ensure adequate clipping and
is then clipped and fed via the output control back
to the associated transmitter.

If things are working correctly it is impossible for
a radio frequency clipper to generate audio har­
monic distortion, as the s.s.b. signal fed to the clip­
per diodes consists only of a bunch of radio fre­
quencies. Harmonic distortion products in this case
are at twice or more times the radio frequency, and
so are filtered out by the simplest of tuned circuits.
At very low levels of clipping no additional filtering
is necessary, but as clipping is pushed to the higher
levels needed to provide a meaningful improvement
in performance, intermodulation distortion does oc­
cur and causes the signal to spread out on to
adjacent channels . For this reason the signal is
then fed back into the transmitter via the transmit­
ter's original s.s.b. filter wh ich removes the addi­
tional side bands which have been generated by the
clipping process.

R.F. Clipping Does Nol Always Work
Wonders

Have you ever been prescribed a wonder drug
for hay fever? I was, and it certainly worked; that

311 • CO • December, 1976

frankly no one is likely ever to have commented.
If you do go ahead and add a radio frequency clip­
per after the stages which have produced the dis­
tortion, you will boost up the distortion. If you go as
far as to add clipping in the region of 20-30 db's the
distortion will become boosted until it is nearer to
50% , and then you will be told that your clipper is
causing distortion. It is not causing distortion; it is
simply amplifying the distortion which already
exists.
Hum. Here the same argument appl ies, as any hum
which is introduced by the microphone lead, or in
the early stages of the transmitter, will be boosted
by an amount depending upon the level of c lipping.
Recently, I had a case where my r.t. cl ipper was ac­
cused of causing hum. Upon examination of the
FT. 101 being used with it, hum could just be heard
when the signal was at the 8 .9 + 40 level without
the clipper, but this had never been noticed over
the air until the clipper was installed. Further check­
ing located a poor chassis return from the trans­
ceiver's a.t. board and resoldering this completely
removed the hum, with or without the clipper.
Microphone. First remember that r.t . clipping shows
up everything, and microphone distortion will be



OutPUt

4 .7K

",n

4 .71<

Fig. 3-Clipping circuit described in the text.
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to over-enthusiasm, but certainly the sound quality
at any level of clipping which is within the capabili­
ties of the FT. 101 is of a kind that will not upset the
most critical listener.

Reception
As explained previously, before you can incor­

porate r.f. clipping it is necessary to purchase an
extra s.s.b. filter which usually is quite an expensive
item. With quite a few transceivers it is possible to
design the clipper so that the extra s.s.b. filter is in
circuit on reception as well as on transmit. The
extra filter gives quite a notable improvement in
skirt selectivity which is well worth having as it is
"thrown in free of charge." This approach is not
possib le with all transceivers, but if you are home
brewing a radio frequency clipper the possibility
should certainly not be overlooked.

Conclusion
Radio frequency clipping is not cheap, but pound

for pound or dollar for dollar it seems a much better
proposition than a linear amplifier. If you really want
to flatten the opposition there is no reason why it
should not be used in addition to a linear, in which
case you will have talk power in the broadcasting
station class! R.f. clipp ing will make an excellent
rig, even better. but as it amplifies everything in­
cluding any hum or distortion, one should not try
and incorporate it in any equipment which is the
slightest amount under par in audio quality or else
the results will be disastrous. •

just as mercilessly amplified as any other kind of
distortion. Frankly, if you do not wish to invest in a
good quality microphone, you will be wasting your
money on a radio frequency clipper.

The frequencies which carry most information in
speech are in the octave and a half above 1 kHz,
and whether you use clipping or not, a microphone
which has a peak response in this range will give
maximum talk power. If you want to get the best
possible from any type of clipping you must use a
microphone with a rising response, and even if you
use a good mic it is still worthwhile adding extra
low frequency cut.

I use a Shure 444 microphone, and I have modi­
fied the VOX/PIT switch so that it adds a 2000 pf
capacitor in series with the audio lead in one posi­
tion. Under poor conditions switching in this capac­
itor is at least as good as doubling the power but
somewhat cheaper!
Clipping Circuits: I could be wrong, but I am not
personally very keen on using arrangements where
clipping diodes are associated with tuned circuits.
Under these conditions it is very difficult to measure
just what is happening, and I cannot help feeling
that it might just be possible for phase modulation
to occur at some signal levels as the diodes change
capacity with signal voltage. The very simplest
arrangement is resistance capacity coupling; it only
being essential to ensure that there is adequate
dynamic range so that clipping definitely occurs in
the diodes and not in the transistors. In this con­
nection it is helpful if two stages of clipping are used
as shown in fig. 3 the gain of Q2 being adjusted so
that at the maximum level of clipping desired, say,
20 db, clipping is shared equally by each stage.

Does R.F. Clipping Really Work?
With a generously rated transmitter having an

inherent level of distortion in the high fidelity class,
it should be possible to run 40 or 50 db's of r.I, clip­
ping and gain anything up to fifty times effective
increase in power. Under these conditions perhaps
it would be necessary to operate under ground in a
padded cell to keep blower and room noise down to
a reasonable level, but in any case the considera­
tion is purely academic.

In more practical terms I use radio frequency
clipping with my Yeasu FT. 101 mainly in a static
mobile condition. Without the engine running I get
only 12 volts out trom the battery, and so the FT.101
runs at reduced power. Under these conditions I
can really "push " the FT.101 without worrying
about overloading the power supply or PA tubes,
and I often use 20 db's or more of clipping. Even at
these levels of clipping I often get unasked for com­
ments of "excellent speech quality," and some sta­
tions have told me that apart from being much
louder and easier to read with the clipper, the
speech quality is actually better! This may be due



In the almost three years since John introduced his
'ow profile quad many variations ensued. This is the
'atest version for 10, 15 and 20 meters.

A LOW PROFILE,
THREE-BAND QUAD, MK IV

BY JOHN P. TYSKEWICZ ' , W1HXU

T he diamond quad has many features that make
it preferable over the square or cubical kind. Struc­
tura lly the vertical spreader is nicely guyed by the

I wire loops and supports the horizontal spreaders.
Performance is said to be better, particularly with a
low tower installat ion, for at the same boom eleva­
tion the upper current loop is higher, and in all
cases the high current -toops are stacked further
apart . A lso in a square quad the effective quarter
wave long horizontal sections and the vertical com­
ponents are well defined whereas in the diamond

·77 W. Euclid s i., Hartford, Conn. 06112

version it's conceivable that the radiator sect ions
exceed a quarter wavelength ; after all the diamond I
quad element and a stretched folded dipole are very
similar.

For many reasons the trend is towards smaller
antenna structures utilizing some form of loading.
The Low Profile Quad was introduced in the Feb­
ruary 1974 issue of CO and this Mk IV is another
variation.

The dimensions in fig . 1 reveal that the outer 20 1
meter quad has been reduced to half size while it' s
peripheral wire length is 73 per cent of a full quad ;
and the 15-10 meter loops are 84 per cent of a full

No. 6 P."head lIO'"ew

3. ~ Fo rm to fIt

NOTE,

' '' Ju~

s.n.U iMu"tOOI
24 pes.. .equ"ed

Bamboo sprNderI
lT I3.66 m) long
6 pes, . equir..:!

I. e" I1.8Jml---"..,----t_ _

S" 1I.S2m)

S'I1.S2ml

No. 16 ~'van;led Wlr.
36 pc~ required

®~ turn twist

1 turn loop 0.13" IJ.5mm) 1.0.

To Ipidlr

X dditl()<l.' IWIII

~ 3 lurn tWill

2 lurnl

t.

2.

4.

Fig. 1--Construction 01 the tri-band elements and wir9 loop anchors"
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This is how the whole thing will look alter you finish it and mount it high atop you r tower .

wave. The latter two can be further expanded since
space is available but I prefer the dimensions given
for it provides better suppo rt and looks better.

Construction

The spiders were made as shown in fig . 4 and
should offer no di fficulty except fo r the welding part
to some constructors. The 24 inch (60.8 cm ) long
horizontal angle iron is notched with a hacksaw and
the cut out section used as the filler piece insert
between the lower hal f of the pipe stub and vertical

ang le iron . The spreade r clamps are made from 20
gau ge (1 mm) thick stai nless or galvanized iron
stock formed to a snug fit . A less elegant method is
to wrap the spreade r and spider arm with fri ct ion
tape and bind with wire. The tips of the bamboo
poles should be reinforced wi th wood inserts ap­
proximately 3 inches (7cm) long using epoxy glue.
Seal tips with masking tape and position poles to
insure epoxy flows and sets at tip. Bamboo spread­
ers are now spi ral wrapped with ¥! inch (19mm)
wide paper masking tape and given two coats of

15

.=, ~. l " l25 mm) 0 .0.

I .5"
112mm)

r-
12.Scml

'0

.5"
~~n2mml

20
15

'---~--;----~---ce------+-- No. 14

_ ?, ' IScml .1..;78':1. ;r' IScm l 1/8'" 2" IScm)L 2,6'16.6cml -"c-O---"
120 mml 120 mml

""- =o'1=----::- - - - -

Feedpoint

'0

""=- ,:,:

Feedpoinl

'015

Fig. 2-Mechanical diagram of driver element, and coil sticks.
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U'"1I2mmi

•
12.Sernl

to

2"IScm) INdhl

Reflector

10" 125.4cml

U'"l12mq'll

ro

3 -Noo14 GAL.
wire biIlndt

2 Iavert o f fric t'on ,,,pe

No. 14
Bu...,r~ I

.92" 1.04' 0 I I
2" IScm l ~'-":':"':-2"°IScml •• •• 2"°IScm) _ 2.86' 17.3cml -~--'

12.4eml 12.7cml

,. ..• ••

No, 10 wood SCfewt

30017.Semllong

NOTES'
Co,' form . H.-dwood do_I, I" 0 .0.
Coil w"e · No.1. pIiIlstlC ,nsu"'tlQn.

Type TW, 600".
W~. holes No. 29 dr 'lI, .1360'"' ctlol 13.Smml

Fig. 3-Mechanical d iagram of rettecun element, and coil sticks.

latex paint.
ELEMENTS Fig . 1 shows the trf-bander 's driven
and reflector elements which are identical except
for the loading coil-sticks. The wire-loop anchors
were attached to the spreaders prior to spider­
spreader assembly therefore make allowance for
spider fit when locating anchor points which are
wrapped with 2 layers of friction tape.

The wire-loop anchor forming sequence begins
by bending the wire around a nail held in a bench
vise; formed piece is then fitted to spreader and
longest lead wrapped about for 2 turns, drawn up
tightly with pliers and leads twisted. Excess wire is
cut off and a nail inserted into the 2 turn eyelet and
given another twist. Ad jacent to each pai r of anchors
(towards the spide r) dri ll a small pilot hole for a
number 6 panhead screw. Along the hor izontal
spreaders attach small egg insulato rs for the wire
at these points will be "hot." Previous experiments
with the LPO Mkll & III indicated that a metal central
spreader can be used and quad effectively ground­
ed, however this was not tried with this antenna.
LOADING COILS in the form of coil-sticks, see figs
2 & 3, are used to restore elements to a full wave
loop and attain correct resonance. The coils are
made in pairs and are connected according to
driven or reflector operation. The hardwood dowel
coil-stick should be given 2 coats of clear varnish
after drilling required sets of holes. The coil wire is
standard " house wire," Number 14 TYPE TW 600 V.
which has a heavy plastic covering. The coil leads
connected to the buss wires are 2 inches (Scm)
long and the antenna side leads are as indicated or
longer. The reflector coil buss wires are separated
approximately 80 degrees apart around the coil­
stick. Each coil-stick is fastened to the butt end of
the bamboo mast by two 3 inch (7.5 cm ) long wood
or sheet metal screws straddl ing the tape covered

spreader-mast and banded with three galvanized
iron wire loops.

Wire Stringing is done with the assembled ele­
ment on the ground, pipe stub up, and spider
propped on a block 6 inches (15 em) high. The
spreaders will sag a bit to retain correct wire ten­
sion after completion of wire loops. The antenna
wires radiating from the coil -stick are attached Y2
inch (12.5 mm) away from the coils and left " float­
ing ," see wiring diagrams figs. 2 & 3.

Adjustment and Feeding

The completed array can be tuned near ground
level using a grid dip meter. Tem poraril y bridge the
driven element buss wi res wi th an insulated wire
one turn link but wi thout the feedline or balun. Be­
cause of the ground effect, body capacity, power
leads etc. the reso nant frequency of elevated an­
tenna will shi ft ; in my case final results indicate the
gdm must show a hig her frequency in the order of
200 kHz. on 20, 600 kHz . on 15, and 300 kHz. on 10.
Resonant frequency of raised antenna with feedline
was determined with an antenna noise bridge in the
shack. To attain fair accuracy of the g.d.m. reading
I installed a loud-speaker near the tower and ran a
line to the receiver. With the g.d.m. coupled to the
driven element, zero beat and adjust some form of
a fiduciary to line up the dial reading.

Elements will be tuned by shifting the tap posi­
tion along the antenna wire. When the coil lead is
fully extended the loop is tuned to it's highest
fundamental frequency; shifting the tap towards the
coil-st ick will lower the frequency. Any slack in the
lead wire is taken up by moulding the lead against
or around the coil-stick thereby adding to the load­
ing inductance.

Proceed by setting calibrated receiver to 28 MHz



..------ .-.._ ,/," ' l1 ,5 mml d ie ho les fo r clamp !latet y wire

"e"{3 mm) angle iron ,"" ' " x 12" long
12.5 x 2.5 x JO.4 cml 2 pes req uired

~~~~ %" 16.50101) dia
'" %"090101) long- M.S.

%"(6.501011
Iockwuher - nut

%" 119 01011wide - 20 gao
12 pes requ ired

Angle iron as above 24" (50.Bcm) long
2 pes requ ired 12" (3Q,4cml

Filler piece - see text

Fillet weld a ll joining surfaces

A

FE53:
W 9"•

H 4", 0 16"

Spider ' spreader clamp

I·

~
14.5 0101 ) r=""'~

A

150·170MHz
MOBILE
UNITS

GENERAL ELECTRIC t P. L.

(Sc hematic available on request)

Transistorized Progress Line, FE53JA6,
Front Mount, 150-174 MHz, 12 volt, 35 watts ,
fully sol id state receive, 4 tubes in transmitter,
fully narrow band, complete with accessories,
shipping weight 50 Jbs.

Regular )16Il::
NEW LOW PRICE $118.

A-A

%"( 6.5mm)

9"'22.9 cm)

Aluminum boom
2" (5.1 cml 0 .0 .

x 8' (2. 44 ml long. 16 ga.

1IO"(S.5 mml dia x 'I.t" (I2.5 mml long- M.S.
S pes , required

Iron pipe machined to 1.8 70" (4 7.5mml 0. 0.
" 5"/I2.8 cmllong 2 pes, requi red

r 3\4"(8.8cml1
-_ g:- _ r,

o ',
- --~- --------.!.

Fig. 4-Spider and spreader c lamp construction.

and adjust g.d.m. for 14 MHz. (receiver will pick up
2nd harmonic) . The 20 meter dip should be near
14.4 MHz.; then check g.d.m. at 28 MHz. and look
for a dip at 28.8 MHz. A very stro ng dip wi ll occur
around 30 MHz. which is from the 20 meter loop.
Touching a driven wire will cause th e greater meter
deflection and verify a readlnq. Follow by setting
receiver to 21 MHz., adjust g.d.m. dial and look for
a dip at 21.8 MHz. Th e g.d.m. coupling loop is re­
moved and a homemade 1:1 air core balun and
RG-8 50 ohm cable was connected . Finally the re·
tlector's coi l lead connections checked and Mk IV
rai sed to fi ring position .

Tests were made at low power to determ ine s.w. r.,
relati ve field strength and front to back perform­
ance. The most useful data ca n be obtained from
the field strength readings taken by a remote and
simple recei ver consisting of a sho rt (non resonant
to 10-15-20) horizontal dipole, IN34 diode detector
and transmission line leading to a 0-1 ma meter in
the shack.

Using direct feed to a 3 band array of varied im­
ped ances wi ll resu lt in some mismatch which ca n
be reduced to acceptable levels when the elements
are tuned to th e most desired part of a band and
th e co-axia l line trimmed to length.

Lacki ng sufficien t data to offe r a design formula
or a simple co-ax " li ne stretcher" one must resort
to th e cut and try method. The pronounced effec t
of a few random length s of insertab le co-ax will
show up on th e s.w.r. meter but to a lesser degree
on the fie ld streng th meter. The inconvenience of
handl ing extra lengths of cable when changing
bands can be solved with co-ax switches; which
turns out to be easier and safe r than peaking up
three gammas whi le perch ed on a shaky tower
during a blizzard at midnight. •
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Great thermionic emissions radio 'ans ••• pull up a
chair and tune in to another excellent Bill Orr
episode guaranteed to keep you in nostalgia.

The Famous 210 Tube:
Its Birth, Life and Death

BY WILLIAM I. ORR" . W6SAI

In the spring of 1921 the Radio Corporation of
America introduced a new series of vacuum tubes:
the UX-200 and UX-201 for reception and the
UV-202, UV-203 and UV-204 for transmission.
Speaking of the latter tubes, the RCA announce­
ment said, "The era of C.W. transmission is here.
Colleges, Laboratories, relay stations and experi­
menters can use these new tubes to help establish
long distance records", Presumably amateurs

* 48 Campbell Lane, Menlo Park, CA 94025

came under the classifications of relay stations and
experimenters. In any event, the UV-202, priced at
eight dollars, was the first transmitting tube gener­
ally avai lable to the amateur. Rated at 5 watts, the
UV-202 had a " normal" life of 250 hours (hopefully)
and boasted a pure tungsten filament. It lit up l ike
a lamp bulb and in reality had a short, and unreli­
able life. But it was the only transmi tting tube
available at a reasonable price to amateurs and it
had to do (Figure 1). Some amateurs operated as
many as eight UV-202s in parallel to ach ieve high

,
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Fig. 1-The UV-202, introduced in 1921 was the "grandfather" of the
famous UX-210 transmitting tube. The UV-202, manufactured by the
General Electric Co. and sold through the Radio Corporation of
America, cost eight dollars and was famous for its short life and
unpredictable operation. A representative circuit for a shortwave
transmitter using two of these tubes is shown above. (Illustrations

from "Radio News" Magazine, May, 1921).
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Fig. 2- The birth and growth of the 210 tube. At left is the old UV-202 a valued coflector's item today. Plate dis­
sipation was rated at 5 watts. Next , is the UX-210 as manufactu red in 1926. The anode, rated at 7.5 watts dissipa­
tion was supported from the bottom glass stem of the tube. The filament and grid were supported and strengthened
by a glass bar placed across the top of the element structure. Second from right is the " perfect" 210. The extra­
large anode structure raised the hope among amateurs that th is tube would perform better as an oscillator. Alas!
designed only for audio service the big 210 proved to be a poor oscillator and gave the 210 family a bad name
among many radio amateurs. At right is the ruggedized 210 used during World War II. Ceramic headers at top and
bottom of the elements, plus an indented glass envelope made the tube suitable for use in aircraft transmitters of the
1938-1942 period. A low-loss micanol base took the place of the old " mud" base . An improved version of the 210
(with the military designation VT-25A) was introduced in 1943 but by then the military equipment using this old
tube was obsolete. VT-25 and VT-25A tubes are still available today on the surplus market for those nostalgic

amateurs interested in building up old-time gear.

power. The bigger UV-203 and UV-204 tubes were
very expensive, fragile and hard to obtai n. So the
UV-202 it was, for a few years at least, until th e U.S.
Navy demanded a more rel iable transmitting tube.
This is th e story of the repl acement for the vener­
able UV-202; the UX-210, and how it infl uenced the
history of rad io transmission and th e fu ture of ama­
teur rad io.

Broadcasting ! The word was on everyo ne 's lips!
Stations we re co ming on the ai r by the hundreds
and the craze had sta rted. Bui ld -It-yourself broad­
cast receiver kits we re snapped up and the mod ern
rece ivers even had a horn, or loudspeaker, whereby
several members of the family could listen to music,
news and spo rts.

By 1924, it became apparent to the Radio Corpor­
ation of America that a more powerful audio ampli­
fier tube was requi red to supplant the popular 201A
in the new fam ily of receivers to be marketed in
1925. The t iming was propitiou s, as the new X-L
(Thoriated tungsten) filament was generally avail ­
able and th e U.S. Navy was anxiou s to have a re-

placement transmi tt ing tube having a longer life
th an th e old UV-202. These specifications coi n­
ci ded in th e design of a radicall y new tube, desig­
nated as the UX-210.

The 210, as OST desc ribed it in October, 1925,
was " designed to handle an enormous amount of
power for receivin g pu rposes" and "should be the
berries in th e so-called 5-watt t ransmi tting set". li t­
tle practical information was given, but it was noted
that the new tube had a fi lament ca pable of oper­
ating from a e-vert storage battery. When used fo r
transm itting however, it was recommended th at fil ­
ament voltage be rai sed to 7.5 volts for increased
emission.

Undoubted ly the UX-210 was a great improve­
ment over th e UV-202. It had a qu artz rod across
th e top of th e elements which braced everything
together. Th at should make the Navy happy. And it
had cop ious emission from the thoriated tungsten
filament. That should make amateu rs happy. And
best of all, it could be made on a mass production
basis, on the regular equipment used for manufac-
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turing receiving tubes. Since the UX-210 was to be
sold for nine dollars (and it is estimated that pro­
duction costs ran less than fifty cents) , that should
make the stockholders and management of RCA
very happy!

The "Perfect" Tube
In spite of the exorbitant price, the 210 proved

to be a very popular transmitting tube. True, as
amateur radio expanded into the higher frequen­
cies, the 210 proved to have some problems. The
biggest problem was the "mud" base. At 20 meters,
for example, the dielectric losses in the base were
very high. Continued operation of the 210 caused
the base to overheat and the " mud" bubbled and
boiled until the base was grotesquely distorted out
of shape. Needless to say, power output and stabil­
ity suffered.

The 210 received its first major revision about
1927. While it was still produced as a replacement
tube for audio equipment, it had been superseded
by newer and better tubes, such as the 171A and
the 250. In order to make a better replacement 210
-one that would give more audio-a " perfect" 210
was designed that had a larger anode and more
filament emission (Figure 2). The new 210 was quite
a bit larger physically than the standard one, and
ham 's eyes bugged out when they saw the new
tube. No doubt it would be a real giant when used
in the transmitter!

Alas, the " perfect" 210 proved to be a transmit­
ting flop . Worse, it confused everybody as its oper­
ation as an oscillator was erratic and most ama­
teurs couldn't tell whether the transmitter was at
fault, or the tube. Some 210s worked OK, others
had characteristi cs that seemed to wander off the
data sheet. What had happened?

Viewing those days from these days, the story is
simple. The " perfect" 210, while bigger and more
robust, incorporated an oxide coated filament for
improved emission characteristics. This was satis­
factory for class A audio operation wherein the grid
was never driven positive. But when the tube was
used in class C service, where the grid was driven
positive, serious grid emission problems developed.
These were brought about by a slow and steady
migration of oxide from the filament to the grid .
After a few hours of use, the " perfect" 210 just
would not perform in class C service, grid and plate
current " running away" to the eventual destruction
of the tube.

May 25,1931
An action of the Supreme Court of the United

States on thi s date was of tremendous significance
to the radio world, to the amateur, and to the 210
tube. A decision, written by Associate Justice Stone
held that the famous Langmuir high vacuum patent
No. 1,558,436 was invalid. This patent was con-
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trolled by the General Electric Company who sued
the deForest Radio Company claiming infringe­
ment. The decision of the Supreme Court was final
from which there was no appeal, and brought to a
close a case which had been before the courts
since 1926.

Stated simply, this meant that the manufacture of
radio tubes was free of patent limitations and that
the strangle-hold that General Electric, RCA and
Western Electric had on vacuum tube production,
distribution and sales was broken for all time.

The effect of this landmark decision was immed­
iate and impressive. Dozens of independent tube
companies sprung up and by early 1933 Gross
Radio in New York was advertising 210 tubes (guar­
anteed) for $1.40. And by fall of that year, the price
of the 210 had dropped to 99 cents. The RCA 210,
still priced at about $7, had literally been " shot out
of the saddle". Transmitting tubes by Sylvania,
Raytheon, Duo-vee, Gordas (Gordas??), and V.T.E.
were advertised in the amateur magazines.

Sylvania. in particular, tried to bring the 210 back
to life. It offered "the first 210 ever designed and
manufactured as a transmitting tube" . The Sylvania
tube, priced at $4.75 offered a carbon anode con­
servatively rated at 15 watts dissipation . Maximum
plate potential was raised to 600 volts, and the tube
boasted an isolantite base for high frequency
operation.

The Tube "Explosion"
RCA, caught off-base by the Supreme Court de­

cision, was determined to get back into the ama­
teur game, regardless of the fierce competition. In
April , 1934, RCA commenced a series of full-page
advertisements in OST, aimed directly at the radio
amateur. In the first rear-cover ad , the president of
RCA, E. T. Cunningham, spoke directly to all radio
amateurs,

"It has long been a special wish of mine that
the RCA Radiotron Company might be better
equipped to handle the particular require­
ments of radio amateurs. That wish has been
fulfilled in the RCA-deForest Amateur Radio
Division, which was recently reorganized to
handle both the engineering and sales of ama­
teur types exclusively" .

RCA was back in the game again and new tube
types designed exclusively for shortwave transmis­
sion poured forth during the next few years. Of
particular interest to the amateur was the newly
announced version of the 210, designed at 801, and
specifically aimed to take the market away from
the Sylvania graphite-anode tube. The 801 boasted
a graphite anode, too, and with the tremendous
push of RCA marketing behind it soon eclipsed the
Sylvania product. Sylvania couldn't stand the in­
tense competition and soon faded from the ama­
teur scene. By 1935, RCA had the lion's share of



Fig. 3-The final flowering of the famous 210. At left is the Hv-tron HY-25 , a 210 with the plate lead out the top of
the envelope and an isofantite base. At center is the Taylor T-20, a comparable design to the HY-25. When th is
tube went into large production , the price was less than two dollars. The HY·25 eventually dropped in price to
$1.45. At right is the RCA type 809 wh ich signa fled the end of the 2 10 dynasty. The 809 had an oversize 6.3 volt
filament and a husky anode rated at 25 wa tts dissipation. Early 809s had a ceramic base, but large production
tubes had a micenot base. The 809 design was later upgraded into the popular and famous 811A, the final off-

spring of the old 210.

the amateur t ransmitting tube market back again
and the 801 quietly became the 801A. The ca rbon
anode was replaced by a cheaper metal anode and
the " new" tube looked suspic iously li ke the old
RCA 210 brought up to date and sold at a slightly
higher price.

Wartime
White all this jockeyi ng-around was goi ng on, the

military was quietly pressing for an improved 210
for ai rc raft service. Military specifications were set
up and to meet them the 210 was again revised.
Tolerances we re tightened. the structure was rug­
gedized and tighter quality controls were intro­
duced. A micanol base was substituted for the
ceramic base and the military designation of the
improved 210 was VT-25. Thousands of these tubes
were built between 1938 and 1945 and many of
them surfaced in the surplus market immediately
after the wa r. A little-known version of the 210 was
the VT·25A, an interesting tube having a 25 watt
plate dissipation rating and an oxide coated fila-

ment sui table for ve ry high peak emissio n. The
problems inherent with the old " perfect" 210 were
avoided by givi ng the VT-25A a contro l grid wound
with gold wire; go ld having ve ry low emission
characteristics .

The Last Hurrah!
The 210 was very nearly on the way out. In mid­

1937 RCA dropped the 801 A from its full-page ad­
vertisements. On the other ha nd, a brash, young
tube company had completely mod ernized the 21 0.
The Ta yl o r T-20 was the new tube! This was a
ceramic-based 210 design, wi th the plate lead out
the top of the envelope (Figure 3). Selling fo r only
$2.45, the T-20 was an inexpensive bottle, rated at
55 watts input up to 5 meters! (What do you think of
those numbers, RCA?). Hy-tron mad e a competit ive
tube at the same price and what amateur could re­
sist these fine tubes, selling at such a low, low
price?

( Continued on page 84)
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ADRIAN WEISS, KBEEG. ON

Operating The OX Contest With
ORPP (Part II )

T o continue last month's discus­
sion of OX contesting with ORPp.
let's turn to a consideration of the
many variables that can be operative
in the contest situation and how they
can influence the ORPp operator's
technique. In the "passive analysis"
mode. the operator must be aware
of a multitude of factors that deter­
mine departures from conventional
on-the-au methods of making con­
tacts and he must make o'tentimes
split-second judgments as to the
active response with the highest prob­
ability 01 successfully establishing
contact with a DX station. The fol­
lowing discussion is intended 10 pro­
vide a sampling of the factors that
are operative and Important in the
OX contest situation, and examples
of how the passive-active modes
function in tandem in that situation,

Conventional Responses
In the contest situation, the major

objective of most OX stations is to
contact as many other stations as
possible, and consequently, an im­
personal, business-like, competitive
approach predominates which leaves
no time for cordialities or other un­
necessary data. Even when a OX sta­
tion is merely putting in an hour or
two into a contest with no concern
for a high score, the fact that numer­
ous stations are feverishly calling
him tends to motivate him to answer
as many as possible in an economic
and efficient manner. The conven­
tional response in a contest situation,
then, is brief and to the point, con­
sisting of station call letters and the
required exchange report data. A
general rule of thumb is to imitate
the OX station's exchange formal. If
he is hurrying along with a 1 1 ex­
change, i.e. "K8EEG 59926 BK, "

"83 Suburban Estates, Vermillion, SO
57069

respond in kind, unless some aspect
of his report or behavior indicates or
suggests a need for a lengthier re­
port because of signal strength or
QRM. Do not attempt to match his
code speed if it is beyond your
ability; otherwise, go ahead at his
speed, If the OX sation operates at a
leisurely pace with no apparent con­
cern for abbreviation, i.6. "K8EEG DE
G4XXX 599100 599100 73 ES Gl
KBEEG DE G4XXX BK," no rush is
desired or necessary, In a word, it is
aovtseabre to play it by the OX sta­
tion's rules.

On s.s.b. repress the impulse to
chat and tell him of your great
pleasure at meeting him, hoping to
see him further down the log etc and
etc. He probably doesn't want to hear
it, and neither do the rest of us who
are wailing in line. likewise, judge
from his transmission whether or not
repetition or the use of phonetics is
necessary. If he has copied your call
correctly, there is no need to con­
tinue using phonetics. If he gets your
call incorrectly, by all means repeat
with phonetics, but do not go into a
lengthly repetitious explanation that
he copied your call incorrectly. When
he hears the proper phonetics, he
will automatically make the correc­
tion, likewise, avoid exotic phonetics
that are mind-bogglers in them­
selves, i.e., "WASHINGTON EIGHT
TANGANYIKA AFGANHISTAN BHU­
TAN:' or sublimely witty combina­
tions, t.e., "WILLY SIX LOVES OLD
NELLY," (save it for the CB'ers!).
Use the standard phonetic list­
monosyllabic words which emphasize
the specific letter which they
represent.

Modifying Circumstanc e s

Circumstances, however, can call
for a modification of the basic re­
sponse rormat for any number of
reasons, including the fact that you
are QRPp with under five watts.
Some factors that should be judged
in the passive mode are: (1) a large

"wallpack" may be calling the OX
station; (2) several "teuencers" may
be QRM'ing exchanges; (3) CRM
Irom adjacent channels may be over­
lapping the frequency; (4) the wolf­
pack may be tightly zeroed on the
OX station's frequency, rather than
"spread out" a bit; (5) the OX station
may be qutte weak and buried in
stateside ORM much of the time; (6)
the OX station may be responding
only to areas other than your own; (7)
the OX station may be giving reports
that indicate that all stateside sta­
tions are weak or QRM'd at his QTH,
or that he is only hearing a few
stations.

Some of these factors can be de­
duced by listening to the stateside
stations, others by observing and
analyzing the OX station's "be­
havior," For example, it will be ob­
vious at a glance that a wolfpack is
obliterating the frequency. If the OX
station replies irregularly in picking
up stateside stations, the two facts
suggest that the pack is so heavy
that it is making copy difficult at his
end, or it may indicate very poor prop­
agation to his location for everyone.
If he replies instantly, but has obvi­
ous difficulty getting call signs cor­
rect, this can indicate that signal
strengths are good, but QRM heavy.
Or again, if you hear many strong
signals replying to the OX station's
ORZ, and he comes back with an­
other CRZ or several in a row, short
skip, or one-way skip may be indi­
cated. On the other hand, if the OX
station is strong. and running wall­
pack stations with instant responses,
brief exchanges, i.e., "BK W7CUF
589100 BK". and stations are being
worked from all areas. conditions
should be very good.

Objectives o f Analysis
Our observation and analysis 01

factors such as the above have the
tonowmq objectives. We are attempt­
ing to determine: (1) propagation
conditions between our area and the
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OX OTH, whether widespread favor­
able /unfavorable, or whether favor­
able only to a limited area of the US;
(2) the intensity of aRM and competl­
lion from respond ing stations; (3) the
frequency distribution of responding
stations. Analysis of these conditions
enables us to decide whether or not
to ca ll the OX station , how, when,
and where to ca ll him, and how long
to continue calling without success.
In any given sttuat.cn. it may be
necessary to try several different
answers to the " how, when , and
where" questions. Let me explore
this subject further in terms of ex­
ample situations, but first, consider
the following system of analysis.

OX Protiie Analysis
The following set of categories and

characteristics is helpful in the pas­
sive analysis procedure mentioned
earlier. The categories are ranked
inversely according to the degree of
difficulty that the ranked character­
istics presents to a successful con­
tact, i.e., a " 1" rank indicates the
most difficult degree.
1.) Distance Factor (OX). OX1 - over
7000 miles; OX 2 - 4-7000 miles;
OX 3 - under 4000 miles. The effect
of d irection of the path varies with
bands and aTH (transpolar, trans­
equatorial etc) .

2.) Demand Rating (DR) . OX stations
can be grouped into four ranks rela­
tive to the demand that thei r appear­
ance in a contest occasions. These
are as follows. DRI - DX-ped ition, a
once-in-a-l ifetime to work exotic
places like San Andres, St. Peter and
Paul Rocks, Deception Is., Aland Is.
and the like ; DR2 - rare country
wi th only a couple ac tive stations,
very infrequent appearances; OR3 ­
fai rly uncommon country, infrequent
appearances , but could be worked in
routine operation, and most hams get
it before hitting DXCC; DR4 - many
active stations, frequent appearances,
easily worked in routine operations.
3.) Availability (AV) . AVl - only sta­
tion from that country to appear
during the contest ; AV2 - several
on from that country ; AV3 - many
on.
4.) Station Type. TYPE 1 - In it for
the fun . Slow aso rate - perhaps a
aso every couple minutes; pauses
between exchanges; may be silent
for minutes between 050's; irrele­
vant data in exchange; seems
inexperienced. TYPE 2 - Smooth
operator, moderate-to-strong signal;
obviously experienced and can con­
trol the frequency; qu ick exchanges
but no irrelevant data; no hesitation ;
relaxed . TYPE 3 - Big gun veteran ,
crack operator; rapid 3 OSO's per

minute o r more, 1 x t exchanges ;
usually strong signal ; can copy any­
thing.
5.) Density Faclor (OF). Based upon
observation of stateside responding
stations. DFl - wallpack obliterates
3 kHz wide seg ment; OF2 - wolf­
pack st rong, but several ind ividual
stations easily distingu ished in the
general bedlam ; DF3 - normal , with
half-dozen and mo re stations re­
sponding and spread out ove r a kHz
or so ; DF4 - prime, with one or two
respond ing stations and relati vely
clear frequency.
6.) Propagation Factor (PF). The
rank ing of conditions is prima rily in
reference to the path between the
OX station and the stateside station 's
area. PF3 - OX station is working
many stations from your area; PF2 ­
he is working mostly stations closer
or farther than you, but in termittentty
calling a few f rom your area; PFl ­
he is showing a definite tendency to
another area with few or no re­
sponses to you r area. In addition to
these ran kings, see last month's
column concerning the " pipeline"
phenomenon as a corollary to the
above. Since most contesters "pro­
gram" a single signal report either
mechanically or thru habit ("S99KW"
to all comers, weak or strong), signal
strength reports are usually unde-
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pendable as an index to propagation
conditions.

DX Protile System Applied
Bear in mind that the above OX

Profile Analysis system is merely this
operator's attempt to consciously de­
fine the important components that
have been functional in his own pas­
sive mode. Other operators undoubt­
e11y will share some of these com­
ponents, while incorporating others
gotten from their own experience.
Further, the fact that we are discus­
sing ORPp operation rather than
ORO in part explains the emphasis
and approach. Also, the system func­
tions as an aid in determining how,
where, when, and if, to call a OX station,
and in selecting the proper response
to that station and the circumstances
that are evident. Lady Luck can over­
rule the conclusions suggested by
the system analysis of the operating
situation - I've had several experi­
ences where a look at the situation
suggested that even making a call
was foolhardy, and yet the OX station
was contacted in three calls or less.
But there is little sense in bucking
the odds if you don't succeed right
off with Lady Luck! A PF1 ranking is
perhaps the only unbeatable factor in
the whole list! But let's move on to
some hypothetical situations and
responses .
Situation A. Profile: OX2 (4-7000
miles), oR3 (Demand Rating) , AV2
(Availability). TYPE 2, oF3 (Density
Factor), PF3 (Propagation Factor) .
This station will attract a continuous
series of callers, and hence, there
will be stiff competition for the ORPp
station which may require several
15 minute calling periods. But a PF3
indicates that the chance to make
contact is good from a propagation
standpoint. Likewise , the distance is
such that five walts will still deliver a
healthy signal that can be heard
among the big guns. The station
Type indicates that the ORPp station
can count on eventually being heard
and worked if his signal is getting
through. The oF3 permits a careful
selection of the response frequency,
either in between other respondents,
or off to one side. A check of the
frequencies to which the OX station
is responding indicates the band­
width which he is scanning, te.,
whether his transceiver is left station­
ary, or whether he is using incre­
mental tuning to dig out stations. A
Type 2 that answers signals over a
wide bandwidth (2kHz) is a good
opportunity for the ORPp'er because
he is tuning across gaps in the wolf­
pack frequency distribution. The Pro­
file, then, suggests that Situation A
is very good for the ORPp chances

of success. Patience and persistence
should payoff in a successful con­
tact. What remains is to select a
proper response that enhances the
probability that contact will be com­
pleted with the OX station.

The OX station's OSO·rate and ex­
change speed will indicate whether
the ORPp'er has to limit himself to
brief 1x 1 or 1x2 calls, or can " string
out" his call sign several times. The
major objective is to make one's call
distinguishable at the OX end , and
hence, it is unnecessary to include
the OX station's call, t.e., "ZD2X DE
K8EEG BK. " It is more effective to
simply use the time period for noth­
ing but one's own call leiters, since
the OX station will assume that any­
one on frequency is probably calling
him rather than another OX station.
Break-in capability is a great asset
because it allows one to stop a re­
sponse as soon as the OX station
recognises another caller. likewise,
overlapping can be avoided, and the
ORPp operator can also tell when no
one has been recognised and the OX
station is still listening - the pack
will finally all end their calls , and
then start calling again until the
whole bunch is on. That gap which
occurs when the pack for the most
part has signed "BK" is a good
ORPp opening.

If the OX station recognises you ,
an instantaneous response from him,
i.e. , your " SK" immediately followed
by his " SK" , indicates that he is
copying you solidly and a 1x 1 or
1 x 2 exchange will suffice. However,
if there is any indication of difficulty,
i.e., mistake in call sign, a "ORZ
K8E? BK", take time to repeat cor­
rections to your call sign and your
report several times, clearly and
without rushing. Perhaps even a ORS
is in order, and certainly in the event
that he has to ask for a second re·
peat of call sign or report. Putting a
little extra time into repeats during
the first exchange transmission will
save time otherwise lost in an extra
transmission. Needless to say, once
the OX station recognizes you, do not
change frequency in the attempt to
get out in the clear - he's listening
for you where he first heard you.
Some crack stations will request a
standby ("ORM AS") if ORM is
momentarily heavy, and then give the
go-ahead to repeat the exchange
with a "BK". In this case, be ready
and listening.
Situation B. Profile: OX3, OR1, AV1 .
TYPE 3, OF1 , PF1/PF3. The HK.0' ex­
pedition to San Andres or Galapa­
goes has been announced far in
advance in all magazines. A PF1
condition suggests that there is no
sense in joining the bedlam, but try
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special ORPp section has become a
rea lity , contrary to my comments in
an earlier column when plans were
sti ll underway to init iate that section
this year, I'm disappointed if my
reading is correct. If ORPp logs in
suff ic ient number show up at head­
quarters, I'm sure the section wi l l
have to be included next year, so ge t
into the contest and submit your
entries anyway, speci fy ing ORPp in
bold letters . But th is " ground roots"
approach usually Is insignificant ­
if the category is there, the logs will
be entered, if it isn't there, the logs
won't be entered. At any rate. I hope
that our discussion in these past
two columns helps you all enjoy OX
contesting. In the meantime

73, Ade, K8EEG

The distance and propagation are
the chief concerns here. He will prob­
ably be weak because of the dis­
tance, which means that your signal
will also be weak. However, the DF4
and PF2 suggest a decent chance.
If you need this one, o r want it, it is
worth the effort.
Situalion E, Profil e-Group: OX1 , OR3
(opening to UA~) , AV3, TYPES 2/3,
DF3/4, PF3. The case covers numer­
ous stations from a given area during
an opening. Conditions are good .
Don't si t on one station for more than
several minutes, but skip around t ry­
ing different stations.

Summary
The foregoing si tuations were

selected to include most of the
factors and judgments that I've found
to be important in working OX Con­
tests with OAPp, Several re-readings
and some thought should help the
newcomer to this eli te sport to
familiarize himself with what he is
looking for while operating the OX
contest. After a while, one learns
to recognize fami liar Profiles and re­
call former successes or fai lures, and
response techniq ues that have suc­
ceeded in simi la r si tuations.

In scanning the CO WW DX Con­
test announcement in the August
issue, 1 find no ind ication that the

Lady luck for several minutes ­
just in case. PF3 is a qc-ahead. but
settle in for a couple hours of frus­
trat il"!g calls and the poss ibi lity of no
OSO after all the calls. Wi th a DF1 ,
frequency selection won't in fluence
the outcome. The dec ision to call
depends on whether you val ue a con­
tact with th is country above ai l e lse.
If you are aiming at ORPp DXCC and
are at the 40 count ry level, one ex­
tremely rare one weighs in the
balance against 5-8 new, less exotic
countries tha t c ould possi bly be
worked in the time spent calli ng the
HKO. If you are nearing DXCC, .a t
least give an hour or so to calling
him. It may payoff! My Galapagos
OSO on 15 meter SSB came on my
th ird call in DF1 conditions! Have
had others like it too.
Situation C. Profile: DX2, DR4, AV3,
TYPE 1, DF4, PF2. If you 've already
worked this country {DL, G, F, LA
etcl . chances are that going after him
would waste time because 01 the
TYPE 1 operator, especially if his
responses are erratic. His weak-to­
moderate signal may indicate a 100w
transmitter and unsophisticated an­
tenna, and perhaps poor receiver,
rather than poor propagation. I'd
pass him up.
Situation 0 , Profile : DX1 , DR3, AV1 ,
TYPE 2, [)f4 , PF2 (perhaps VK1) .
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In Focus
BY BILL DEWITT, W2DD

Season's Greetings From W2DD!

I t's that time of year again. My best
wi shes for Happy Holidays and a re­
ward ing 1977 to " In Focus" readers.
Time to say, "Thanks again! " for the
letters and photographs received
during the past year. Please keep
them coming!

Slow Scanner Of The Month
Bob King 's call , WB5IXK. is one of

the best known SSTV signatures
around the world. From what must
be a terrific location in Houston,
Texas. Bob seems to work just about
everything that comes along. His
WAS is SSTV Number 13. He also
holds a WAC certificate and has
worked 92 countries on SSTV.

Bob 's antenna is a two element
quad at 55 feel. As you can see in
the accompanying photos, Bob is not
short on equipment! Gear in the pic­
tures includes a TS-820, TS-520,
Henry 2K4, Drake L4B , Robot 300 ,
Robot 400, WOLMD keyboard , and 9
and 17 inch monitors. That object in
Bob's hands is one of those famous
coconut OSLs sent to Bob by Peter
Kuehn, WB6TOC during the latter's
recent trip to Hawaii.

Although Bob spent ten years in

'2112 Turk Hill Road , Fairport, N.Y. 11450

Fig. 2-As mentioned in the ted, Bob is
not short on equipment! Through some
oversight , Bob has only ONE keyer and
ONE telephone. Perhaps this can be cor­
rected by the time we publish another

photo 01 WB51XK's station!

the U.S. Army doing communications
work , it wasn't until fourteen years
later that he got into amateur radio
with an Advanced Class ticket. That
was five years ago. Bob has been
active in SSTV for four years. He's
46 years old.

Bob is well-known for the out­
standing job of Public Relations he
has done for amateur radio in gen­
eral and SSTV in particular. Oh yes,
I might add a P.S.-Don't be sur­
prized if this tall Texan turns out to
be the winner of the Albatross SSTV
Contest

when I took it out of the shipping
carton-it was So Small! It's only a
little bigger than one of those keyers
with a memory feature and weighs
in at a mere 15 pounds.

The 400 produces a very satis­
factory d isplay on a conventional TV
monitor. It' s an easy-to-operate , well
designed, reasonably p riced piece of
gear. Th ere'll be photog rap hs of the
400 itself and off-the-sc reen pix too
in an early issue.

I had hoped to have some compar­
isons of scan converted d isplays
from BOTH the 300 and 400 units in
this issue but th e stri ke of a delivery
service has deprived me of the use
of the Model 300 until nobody knows
when! A most f rust rat ing experience,
to say the least.

A Comment On SSTV Images
Viewed Via Scan Conversion

There is a predictable difference
between digita lly scan converted
images and analog scan converted
images (Storage Tube versus the 65K
Memory d ig ital methods without
image processing). In my opinion,
the discrete dot pattern of a dig ital
system (65K ) is easily discernible by
the eye at viewing distances that are

Fig. 1-Bob King , WB51XK displays the
most unusual "QSL" he ever received. It's
a coconut, sent to him by Peter Kuehn,

WB6TOC, while Peter was in Hawaii!
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What's New Department­
Sales 01 Robot's Model 400
Going Strong

According to Dave Smith , WB6ZFT,
Sales Manager of Robot Research
Inc. , sales of the new Model 400 are
going great guns. The number of 400
owners checking in on various SSTV
nets confirms Dave's understandable
enthusiasm. Ease of operation seems
to be a prime factor in the accep­
tance of the 400.

I received my Robot 400 (S.N. 55)
last September. It works just line. It
is a neat, compact package. As a
matter of fact I was a little " shook"

Fig. 3 - Jordan Makower , WA2BRV,
checks the performance of the Robot 400
scan converter at his home station prior
to its installation at the Pearl River H.S.
ARC station, WB2YCR. That pretty girl
picture on the screen originated at

WA4LZZ's station.



acceptable (same size image) for
ana log converted images. If the dot
pattern is distract ing, the viewing
distance should be increased until
the pattern is no longer resolvable.
However , I wou ld advise anyone con­
templating the purchase of ANY scan
converter to stic k w ith the smaller
screens, say, n ine inches or less, for
desk top viewing. Aller all , the line
pattern of US/525 line broadcast TV
can be distracting too il you 're sitting
too close to a 17 inch set .

Through The Looking Glass
With SSTV

Slow scan television is many
things to many peop le. To some, it
is a " window to the world " . It pro­
vides them with a means 01 see ing
their amateur counterparts and
equ ipment arrays around the world .
To others, it is an escape from the
older forms of co mmunication, or a
new toy to play with. Cop MacDonald,
the inventor of SSTV, sees it as a
medium for the exchange of ideas.
As mentioned here last month, he is
interested in explo ring and develop­
ing the human side of SSTV.

Two school teachers in separate
small towns in New York state see
SSTV as an edu cational tool w ith
great potentia l. I hope that you'll
agree that their ideas and how
they've put them into practi ce makes
an interesting story.

A Tale Ot Two Teachers
And SSTV-Background

Last Summer I received leiters
from two high school sc ience teach­
ers who are trustees for school c lub
stations.

Jordan Makower, WA2BRV, is
trustee for WA2ABJ the Peart River
High School ARC station at Pearl
River. N.Y. John Kienzle, WA2UON,
is trustee for WB2YCR, the Maple

Fig. 4-WB2WBO, Barry Kantrowitz, and
lellow club member, WA2KYW, Paul
Mowat, are seen here check. ing out the
reception trom YV5FBL with WA2BRV
" MC-ing" the proceedings, using Jordan's

station.

Hil l High School ARC station at
Castleton, N.Y. Both of these teacher­
amateurs are convinced that SSTV
has great educational value. Hew­
ever, the means ch osen by the two
men to establish slow scan cepebnf­
t ies in their respect ive club stations
just happen to be vastly d ifferent !

A Tale at Two Teachers­
The Educational Grant
Approach To SSTV

Let's take a look at what Jordan,
WA2BRV, did.

It was Jordan 's feeling that there
are a number 01 ways in which SSTV
can be shown to have significant
educational value. He decided to
convince the New York State Depart­
ment of Education that an SSTV
system would indeed be a worth­
while educationa l 1001. He appl ied
to the Dept. o f Education for a " Mini·
Grant" of satn to purchase SSTV
equipment for the club stat ion .

The text of Jordan 's justi fication
for the grant is a bit too long to in­
elude in this article , but in summary,
it presents SSTV as: A means of

Fig . 6-When VK3LM goes " on holidays",
the gear goes with him! This col/ecllon 0'
HF, VHF, and SSTV equipment went
along when John and his family visited
an Aussie ranch last Fa/l, or was it last
Spring ? (It was HIS Fall, MY Spring, I

think , W2DD.)

making what is learned in several
disc ipl ines more relevant to each
other; A way to communicate with
people of different cultures; A source
of experience with natura! phenom­
ena such as skip effects , sun spots ,
etc. All this was tied in with a license
train ing program.

Grantsmanship
Can Be Rewarding!

Jordan 's request for funds was
granted early th is summer. As you
can see in the accompanying photo,
the Peart River High School ARC
elected to purchase a Robot Model
400 scan converter as the keystone
of their slow scan set-up. (See ac-

Fig . 5-John Kienzle , WA2UON, and stu­
dent Tim Sanger are shown here demon­
strating the flying spot scanner and
conver ted " SCOP &" monitor built by the
hams of Map le Hills H.S. ARC a few
months ago. WB2YCR is the club's ste-

lion call sign.

company ing photos.) That " chewed
up" a good share of the grant ! How­
ever, careful scroung ing and surplus
search ing made it poss ible to
acquire a monitor. tape recorder.
and an Hitach i CCTV camera to
round out the SSTV gear.

One shou ld not look at this project
from just the standpoint of the hard­
ware acquired by means of a grant.
The objectives are excellent. and it
is a certainty that much will be
learned by the students unde r Jor­
dan 's gu idance.

Jordan Makower should be con­
gratu tated for thinking-through and
organizing a well coord inated ap­
proach to a combinat ion of academic
and " hands-on" learni ng. How often
do we find someone capable of put­
ting it all together? Well done,
WA2BRV!

A Tale at Two Teachers And
SSTV-The Club Project
Approach

Now let 's take a look at a very
different approach to " going slow
scan" as organized by John ,
WA2UON, and his club members.

The student members of the Maple
Hill High School ARC are part of a
group called " Media Men" . (Maybe
that name should become " Media
.Parsons" .l Part icipants are 14·18
year old boys and g irls who have
been tra ined by John to run all of
the school's PA systems, lighting
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Fig . 7-Warren We ldon. W5DFU, had his
" Iol ty-Iookie camera " down lor a check­
up when this photo was made. See Text

for deta ils .

systems, as well as video tape and
CCTV units. Their technical experi ­
ences and interests extend beyond
the limits of amateur radi o alone.
They are familiar with the needs and
pract ices of the press, radi o, and
telev ision media. In addition, they are
VERY project-minded.

Nearly 50 percent of the club mem­
bers are li censed amateurs. All mem­
bers are encouraged to study for
FCC examinations. OK, but what
about the club's SSTV activities?

The Maple Hill High School
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amateurs started out with a home­
brewed flying spot scanner and a
converted scope monitor as seen in
the accompanying photo. Then came
the decision to upgrade their gear as
mentioned in these excerpts from
letters to yours truly :

" During the summer, we meet to
work on rad io projects, experiment,
take trips, and plan. Recent ly we gOI
a home-brew flying spot scanner
work ing and enjoyed an SSTV aso
with Lee, WODO. But the equipment
is very primitive and we'd like to
improve our S$TV station ."

" We do bui ld some gear and raise
money by selling hot dogs, putting
on dances, etc."

In a later letter, John and his
Maple Hill amateurs stated that they
had decided to buy a scan converter,
but lacked the money. Yes. you
guessed it , another bunch of projects
are in the wind! They said:

" To raise the money, we are put­
ting on a Rock and Roll Revival show
in September. This will Kick-off the
new school year w ith a bang and
beats any competing school group to
the punch with fund ra ising! Who
says amateurs don 't hustle? In
October, a Halloween night with
Frankenstein and Wolfman movies,
Basketball tournaments (we sell hot
dogs, soda , etc .). For next Winter
and Spring, a record hop. It will take
a White. BUT WE'LL GET THERE!" '

Projects Can Be Work-
But They're Rewarding!

For the Maple Hill High School
ARC, one project leads to another.
You can be sure that they'll stick with
th is one unti l they get that new gear
in operation . After that? Well , I'll bet
they will be off and away, building a
"keyboard" , a video mixer, or what
have you? John and his club mem­
bers seem to have a strong emphasis
on act ion as a group. The group
makes the decisions, and the group
does the work . John has obviously
inspi red a great esprit de corps in
the club. He has extended his teach­
ing task well beyond its boundaries
into the rea lm of everyday practi­
cality by mak ing sure that club mem­
bers know how to build and repa ir
the equ ipment they use.

Summing It Up­
Grants And Projects

I hope that I have not c reated the
impression that the Pearl River High
School young sters don 't have any
projects , they do , and they have
worked hard to secure their equip­
ment (other than SSTV). The club
members in BOTH schools have
shown great initiative and willingness

to WORK to get a job done. My
personal congratulations to both club
groups WA2BRV, and WA2UON, for
what they have accomplished . For
their Willingness to share it with
readers of "In Focus" , many, many
thanks!

From Far Away Places With
Strange Sounding Names­
Australia, Oklahoma

From " down under" , John Wi lson,
VK3LM, of Melbourne. Australia
checks in with a picture of his gear
all set up for " portable" operation.
John and his family vacationed at the
ran ch home of a friend recently.
Judging by the grand collection of
h.t., v.h.f., and SSTV equipment
showing in the accompanying photo,
they must have left all of the ir lugg­
age at home! First things first!

In Tulsa, Oklahoma, Warren Wel­
don, W5DFU, is still transmitting fast
scan video of local thunderstorms to
the U.S. Weather Serv ice office on
430 MHz . 8e sure to take a good look
at the photo submitted by W5DFU.
It shows his " Iolty-lookie camera" at
ground level for servic ing . A pair of
tracks runn ing up the side of War­
ren 's tower make it possible for him
to ra ise and lower the whole assem­
bly w ith a motor drive. Needless to
say. there is a neat enclosure over
" the works" when it's in use

Fina/~Fina'

The enormous lead time necessary
for any magazine publication makes
it difficult to be " current " in a column
like this . However, what is perhaps
more important is the general con­
tent of " In Focus" .

If you have ideas about what you
would like to see in this co lumn, be
sure to drop me a line stati ng your
views. I wilt do my best to bring slow
scanners everywhere the items that
they find of greatest interest.

In a little over a year's time, " In
Focus" has brought you over a hun­
dred pictures of slow scanners and
S$TV related equ ipment . This has
been possible through the generous
response of readers to my repeated
pleas for letters and photos. Above
all else, readers indicate that they
are interested in seeing pictures of
other slow scanners and their sta­
t ions . So, if YOU have some pictures
of yourself, your home. your stat ion,
and your pet projects, BE SURE to
send them in!

Thanks again for the warm re­
sponse to " In Focus" . Same old
address for your letters, 2112 Turk
Hill Road , Fairport , N.Y. 14450.

73, Bill DeWitt . W2DD



Novice
BY HERBERT S. BRIER", W9AD

FIg. 1-The basic diagram or a tetrode, radio-frequency amplltler. Whether It operates
8S a Class A, Class-A B, Class-B, or Class-C amplltier depends largely on Irs fixed,

negarive grid-bias voltage and the amplitude of its input signal.

pRF t

.,

Class-B and Class-AD Amplifiers.
A class-B amplifier is adjusted or
designed so that its no-signat plate
c urrent is low. But the plate current
increases linearly with an increase of
grid voltage. When a rad io- frequency
or other a.c. signal is appl ied to the
g rid, its positive half cycles cause
correspond ing pulse of current to
flow in the plate ci rcuit and to couple
energy in the output tank ci rcuit. But
the negative half cycles of the input
signal reduces the already-tow plate
current to zero. However, the " fly­
wheel" effect of the tank circuit
sto res excess energy during the
posit ive plate current pulses and re­
leases it gradually during the entire
excitation cycle. Consequently, the
antenna does not know that the sig­
nal was torn in half and reassembled
in passing through the amplifier.

Class-B amplifiers. By reducing the
negative fixed bias voltage of a
cress-a amplifie r somewhat, the am­
plifie r acts like a class-A ampli fier
on weak sig nals and li ke a class-B
amplifier on strong signals. The
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without plate voltage but with screen
vol tage, or you will probably damage
the amplifier tu bes.

Although the d.c. power input of
c.w. transmitter is qu ite easy to
measure accurately, measuring its
radio-frequency output wi th equa l
accuracy is quite diffic ult with the
instruments available to the average
amateur. Fortunately, a reasonably
accurate estimate of the output
power can be made whe n the input
power is known, because the effi­
ciency of r.f. power amplifiers is well
known.

Clas8~A Amplifiers. By adjusti ng
the grid bias and signal input of an
amplifier tube so that its plate cur­
rent does not c hange with sig nal, a
class-A ampli fier is formed . As
usually operated, a class-A ampl ifier
does not extract any power from its
exciting source, and it ampl ifies with
low distortion. Its ove rall power effi­
cie ncy is low, however-usually less
than 25 per cent ; so it is seldom
used when more than a few watts of
output power are required.

Power Input And Output:
Amplifier Efficiency

T he FCC rule permitting any U.S.
amateur to run a maximum d.c.
transmitter power input of 250 watts
in the Novice bands is easy to under­
stand. This input is calculated by
multiplying the applied d.c. plate
voltage by the plate cu rrent in
amperes drawn by the amplifier
tubes feeding the antenna. Thus:
Power ". = Eva lt • X I In tran-
sistor amplifiers, substi tute the word
"collector" for the word " plate." If
the key-down plate voltage is 650
volts and the plate milliameter reads
400 mill iameters (0.4 ampe res), the
indicated d.c. power input is 260
watts. We say "indicated" input
because the plate mil l iameters of
most modern amateur transmitters
and transceivers actually are in the
amplifier cathode circui t as a safety
measure. Putting the meter in the
cathode lead gets the high voltage
off the meter and meter switch
terminals. But, as a result , the meter
reads screen current and control­
grid current in addition to the plate
current of the amplifier tubes.

Some manufacturers simply dis­
count the screen and control-g rid
currents when rating the power input
of their transmitters and transceive rs,
which may be why thei r figures and
your calculations may not always
agree. Other manufacturers simply
ignore the problem or label the meter
switch position " cathode," and let
the user figure out the plate current
for himself . The direct way to check
for this ambiguity is to temporarily
connect a mllliameter in the B+ lead
between the amplifier power supply
and the amplifier. If the internal
meter is only read ing plate curren t ,
the two meters should read the same.
In making this test, be ca reful not to
get tangled up with the high vol tage.
Also, do not operate the amplifier

'409 So. 14th St., Chesterton , Ind. 46304.
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extreme distortion.

No More Novice Call Signs!

In mid-August, the FCC announced
that, effective October 1, 1976. all
new Novices will be issued perma­
nent call signs with prefixes beg in­
ning w ith WA, WB, WD. etc.• instead
of temporary call s igns beg inn ing
with " WN," etc., that are changed as
the licensee upgrades his license
class. Also. the FCC wil l mai l notices
as qUickly as possible to Novices
whose licenses exp ire after October
1 what their new call letters are .
Continue to use your present Novice
cal l sign until you receive the offi­
cial notice telling you what your new
call is: then start using it. Some Nov­
ices take a very d im view of the
elim inat ion of Nov ice call s. The
FCC's explanat ion for their elimina­
tion that the FCC computer has trou­
ble translating some Novice call
signs to unass igned higher-class call
signs when the Novices upgrade
their l icense class. This diff iCU lty has
resulted in problems of the same call
sign being assigned to more than
one licensee.

(Continu ed on page 90)

Technical Note

One sought-after piece of used
equ ipment is the Johnson " Match­
box ," a 3.5-30 MHz antenna coupler
des igned to match stnqle, and two­
wire antennas and transmission tines
to the SO-ohm output impedance 01
amateur transmitters and transceiv­
ers , but it balks at matching some
antenna and feeder lengths, espe­
cially on the 3.5-MHz band. In the
July, 1976, Central Oklahoma Radio
Amateurs Collector And Emitter.
W7KFV/ W6MUG recommends con­
necting a two- or 3-gang broadcast­
band variable capacitor (750-11 CO-pf
total) wi th its stator terminals
strapped together in series between
the center terminal of the Match­
strapped together in series between
the center terminal of the Matchbox
input coaxial connector and the
coupling coil. Mount the new capaci­
tor on a piece of insulation, and
connect its shaft to the adjusting
knob through an insulated coupling.
Ad just the Matchbox origi nal controls
and the new capac itor to achieve
minimum s.w.r. in the SO-ohm coaxial
l ine coupl ing the transmitter to the
Matchbox. W7KFV says that after the
change. the Matchbox works as well
as his home-built antenna coupler !

Will Roberts, WN4PSL, P.O. Box
907. Roseboro, N.C. 28382, was a
Novice lor only three weeks before

class-AS amplifier is easier to drive
and-with modern tubes-is almost
as efficient as a ctaee-B amplifier. It
is the universal cho ice as the output
amplifier in modern , sel f-contained
c.w.l s.s.b. transm itters and trans­
ceivers.

Practical class-AS r.f. ampl ifiers
have an overall power etnctency of
approximately 60 per cent. Therefore
a 2SO-watl transceiver or transmitter
can be expected to have an r.f. power
output of approximately 1SO watts­
possibly a few watts more on the
3.5-MHz band, and a few less on the
28-MHz band.

Grounded-Grid, Class-B Ampl ifiers.
If the control grid 0 1 an amplifier
tube is grounded for r.f. and its in­
put signal is fed into the cathode, a
Grounded-Grid ampli fier is formed.
When the input signal varies the
cathode voltage, it also varies the
effective control-grid voltage, which.
in turn. varies the plate current. At
the same t ime. the input signal mod­
ulates the plate current directly. As
a result of the latter. a grounded-grid
amplifier requires several limes as
much driv ing power as a grid-driven
amplifier lor the same power input.
The extra power is not wasted , how­
ever; it flows through the tube and
is radiated by the antenna. Coinc i­
dently. the output power of a typical
table-top s.s.b. / c.w. transmitter /
transceiver will drive an accessory
1,000 -watt. grounded - grid , triode
class-B amplifier to full power. The
overall eff iciency of the driver-ampli­
fier combination is approximately 60
percent.

The often-ignored FCC regulation
97.197 requires that the d.c. input
power of a grounded-grid amplifie r
exciting the antenna must be added
to the final amplifier input power to
comply with the FCC rules governing
maximum permissible power input.

Class-C Amplifiers. By operati ng
an amplifier tube with a fixed nega­
tive voltage two or more t imes as
high as necessary to reduce its
plate current to zero and increasing
the amplitude of the input signal until
plate current flows, a class-C ampli­
fier is formed . Although its plate cur­
rent flows in spurts during the
posit ive peaks of the exciting signal,
the flywhee l effect of the output tank
circuit resu lts in a cont inuous sine
wave of power being del ivered to the
load. Ctass-O amplifiers can be used
to amplify c.w. signals with an over­
all efficiency of over 70 per cent.
But, because their output waveforms
are not linear reproduct ions of the ir
input signals. cl ass-C amplif iers can­
not be used to amplify s.s.b. or other
ampl itude-modulated signals without
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NRI . lead er i n Commun leationl,
T el ev hlon , Electroni ca and TV_
Ra dio home trainin" . now offen the
tint in Amateur Radio cou reee, de­
.igned to prepare you for the FCC
Amateur Lieense you want or need.

Dave Hanson. WNf)SHI, 3921 Elfrem
Road. While Bear Lake, Minn. 55110, op­
erating his Heathkit HW·76 c.w. transceiver
and Heathkit elftctronic kftyer. Many Nov­
rces and former Novicfts telt a pang of
regret when thft Heath Company dropped
the HW-16 from its Iinft a lew months ago.
We are sftnding WNQSHI a 1-year subscrip­
tion to CQ lor this picture 01 what the
HW-16 did best-making an eager Novice
happy. /I you wish to try your luck in our
Monthly Photo Contest, send a sharp pho­
tograph of you and your station and some
details of your radio career to: Pho to Con­
test. CO Magazine. c lo Herbert S. Brier,
W9AD. 409 So. 74 St., Chesterton, Ind.
46304. Non-winners are published as space

perm"s.
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MathsNotes
BY IRWIN MATH , WA2NDM

c

Fig. l-A simple transislor switch tnet is discussed in the led.

I

- - -) - '
OUtput

Curren t
hm't'''lI
." ,nor

pecttence unfortunately limits opera­
tion to a few kHz.

Most of the shortcom ings of these
methods is solved by the new so­
called " analog switch " . These devices
employ b ipolar and /or FET elements
to achieve a switch that comes very
close to its mechanical counterpart.
One example o f this is the National
Semiconductor lF16500 quad analog
switch shown in fig . 4. Note how the
schemat ic as given by National is
virtually a relay type hookup.

Hookup is the same as you wou ld
hook up an equivalent re lay except
that a ::!: 15 volt supply (V.... and V....l
is necessary. Al so present is a " d is­
able " input wh ich will turn al l sw itches
in the package o ff regard less of their
individual input signals . The control
vo ltage is fu lly TTL compat ib le and
will operate the swi tch from as little
as + 2 volts up to the V.,., supply-2.5
volts.

On resistance of the switch is 150
ohms typ ically while the isolations of
the switch in the OFF position is about
- 50 db at 1 MHz and - 90 db at 10
kHz. Crosstalk between switches is

Rt_orll
....d 'o choke

e,

e,

or-.
V

Therefore, there is some feed th rough
w ith this circuit.

Fig. 2 shows the use of a diode as
an analog switch . This circuit acts in
a similar manner to that of fig . 1.
When the diode is forward biased (+
on the control line) it conducts b lock­
ing the signa1. When the d iode is re­
verse b iased, it is cut off and the
signar passes. As in the first case.
care must be taken to not attempt to
switch levels that are much above the
control voltage levels or the diode
will not work properly . Again . there is
a small residual voltage across the
diode when it conduc ts. so isolation
is not perfect . The c ircuit of fig . 2 can
be used up into the u.n.t. reg ion how­
ever, with appropriate high frequency
diodes.

In fig. 3 we have employed a junc­
tion FET as a swi tch. When the gate
of the FET is negat ive . it is cut off and,
unl ike the first tw o ci rcuits , no appre­
c iable signal passes. With the gate
grounded however, the 100K resistor
forward biases the FET and it con­
ducts. Because of the high impedancy
of th is c ircuit. the qete-to-source ca-

Small "11".' dIOde 1U;t.ble tor
freQU~cv . ange det; .e'd

Fig . 2-A diode switch for analog or d . signals. The choke Should be selecled for the
frequency range to be used wilh the circu;t .

E xoerimenters that do much audio.
low frequency a.c., video. or other
analog c ircuit work are well aware
of the use and problems associated
with mechan ica l switches. Contact
boun ce. poor or noisy contacts and
hard-to-get contact conf igurations
are but a few 01 the problems one
has to put up w ith.

There is another techniq ue to
switch ana log signars however and
th at is to use semiconductor devices
as the actual switch ing elements .
Th is technique is becoming more
and more prevalent today. so much
so in fact that a new group of de­
vices ca lled "analog swi tches" is
now avail able - and in integra ted
circui t form. To acquaint the experi­
menter with this techn iq ue we have
presented a brief d iscu ssion of ana­
log swi tching as the fi rst of th is
months topics.

In lig . 1, we have one of the sim­
plest configurations o f an analog
swi tch. When the base of the transis­
tor is at ground level, it is cut a ll and
the input signa l has only the resist­
ance of Rd in series with it. If Rd is
10K and the output drives a FET or
othe r high impedance load. the
signal passes vi rtually unattenuated.
When the base o f the tran s'stor is
positive however. the transistor con­
ducts errecttverv short circuit ing the
signal at its co llector. The purpose of
R1 and A2 is to introduce an average
positive o.c. level to the analog
signal to all ow the transistor to oper­
ate properly. The output coup ling
capaci tor effectively removes the d.c.
level alter swi tchi ng. One requ ire­
ment here is that the peak excursions
o f the input signal do not exceed the
bias vo ltage. If the bias point is 5
volts for example, the maximum sig­
nal that can be properly switched
will be approx im ately 10 volts peak­
to-peak. Also, when the signal is
blocked , the collector is not exactly
at zero but at some higher point.

°S Melville Lane, Great Neck , NY 11020.
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- 65 db at 1 MHz and - 110 db at 10
kHz. In addition, analog currents up
to 20 milliamperes can be handled.

Devices such as this are available
tram National and other sem iconduc­
tor manufacturers in configurations
ranging from the simple s.p.s.t. switch
to d.p.d.t. varieties and multiple switch

2400 Crystal Drive
Ft. Myers, Florida 33901
all ph ones (813) 936-2397

"Right I '
on"
with
Jan
Crystals

Fig . 4-Schematic 0' the National LFI650
analog switch.

- F" . ulnq COfItn;lI- F" .ulnq Itlb.,
_HIgtlP~

Send '0' for our I. tes' cat./og
Write or phone for more deteils

Depend on Jan Crystals
made in U. S. A. fo r

sheets all slated toward the radio
amateur. There is something in this
book for just about every amateur and
no doubt the answer to many home­
brewer's problems wi ll be found here.

Included also are mathematical for­
mula, LC and A network ca lculations,
coi lwinding data, antenna calcula­
tions, fi lter design, transfo rmer data
and a host of communications ori­
ented circuits.

Other than the fact that the data
seems to be literally " packed in" this
publication, at $4 .00, is a handy book
to have around if you do any signifi­
cant amount of " homebrewing". Cop­
ies can be obtained from the ARRL
at Newington, Connect icu t 06111 .
See you next month, Irwin, WA2NDM.

for
• Gener.' Communication I Induetry
• Citizen'. Band

(5Iand.rd I Synthesized)
• Two-Met.r - Monitor - Sc.nners
• Marlne VHF . Am. teur Bands

elements in one package for use as
multiplexers, choppers and commuta­
tors. It yo u have an interest in th is
type of device, wri te 10 National Semi­
conductor, 2900 Semiconductor Dr"
Santa Clara. California 95051 and ask
for analog switch data sheets as well
as application notes AN-33, AN-38
and AN-53.

Our second topic this month, some­
what different than we have done in
the past, is a brief review of a new
well-advertised ARRL publication, The
ARRL Electronics Data Book. This
125 page manual is a collection of
charts, tables standard Radio Ama­
teur's Handbook type ci rcuits and
design notes and manufacturers data

R,

o

G

-;.._",,_,_~ S,gnal

IL OlJ fpu l

"
L.__-'- ~ DrIVe
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Fig. 3- A iuncttcn FEr switch.
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Read how WB6JKW modified his LMD keyboard so he can
program a single line he wan's '0 corred or '0
upda'e 'he nex' line.

LMD SSTV

KEYBOARD

MODIFICATION
BY ROLPH VAN JINDELT", WB6JKW

T his article describes a modification to the SSTV
Keyboard, originally designed by W,0LM D. Refer to:
CO Magazine Septembe r 1974 "An SSTV Key­
board" by Dr. Robert Suding, W0LMD.

Quite a few amateurs have constructed the W0L­
MD keyboard. The distinct sound of keyboard gen­
erated characters became very fami l iar on the air.
As the precise characters are displayed on the
screen, so are the mistakes in key punching. How
often does it happen you find a mistake in key
punching, after you have completed one or several
lines, or, maybe you have filled the total sc reen with
30 characters? So you either have to erase the total
informat ion and start from the beginning, or, if you
had punched the total format of 30 characters , start
from the top and update the information til you get
past the wrong character(s). This is very time con­
sum ing and frustrating.

With th is design modificat ion to the WRITE
CLOCK of the SSTV keyboard, you have the capa­
bility of prog ramming a single line, you want to cor­
rect or update next. Instead of making both, charac­
ter and line counter, programmable, I have the
character counter fixed to BCD " 5" (when the pro­
gram is loaded into memory). That orients the next
character, you punch, to the beginn ing of a line.
This line counter is completely programmable
though. Thus, you can select any line from 1-5, to
be edited or undapted next and 00 NOT have to
erase and re-punch the total information.

Circuit Description
re-numbers : IC-16, IC-1S, IC-19, and IC-20 refer

·17 Cal iforn ia St., Arcad ia, CA 91006

to the above mentioned article . IC-4S, 46, and 47
are added.

In the origi nal WRITE CLOCK design by W~LMD,

IC-19, a ¥.4 7493 (divide by 6) accompli shes the
WRITE HORIZONTAL CHARACTER ADDRESS, and
IC-20, a ~ 7493 (divide by 5) the VERTICAL CHAR­
ACTER ADDRESS. These 2 IC's are replaced by
74193'5.

Horizonta l Counter
Since the ou tput of the 74122-IC-16-(30~

clock), pi n 6, sends a negative going pulse and the
74193 counts on a posi tive going pulse, an input
inverter IC-46-( V4 7400) is needed, which connects
to pin 5 of the 74193 (divided by 6)-IC-19. Pin 4
is connected to + SV. The program lines of the hori­
zontal counter, pins 15, 1, and 10, are preset to BCD
"5" (BCD "5" = 1+4). Thus, pins 15 and 10 got to
+ SV for a " 1" and pin 1 goes to ground for a "¢,,
programming . Since the 74193 ca n count up to 16,
special gating has to be incorporated to reset the
counte r AFTER BCD "5" . The fi rst gate-IC-47­
(V4 7400), connected to pin 2 and 6 of the horizontal
counter, detects BCD " 6" , when lines 2 and 4 are
high, and outputs a "0" . The second gate-IC-47­
(V4 7400) inverts this signal and resets the counter.
Pin 14 has to be " high" for reset operation. The 3
input lines of the 743Q-IC-18-g0 to pins 3 and 6
of IC-19 and pin 6 of IC-20. The output line of the
7430 remains the same as per original design.

Vertical Counter
Again , an inverter-IC-46-(V4 7400) is needed to

change to a positive going input pulse to the vert i-
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cal cQunter-IC-2o-. This 74193 has to be reset
AFTER BCD "4" , The first gate-IC-47-(Y4 7400).
connected to pin 3 and 6 of the 74193 (divide by 5)
-IC-2G-, detects BCD "5" and outputs of "ft'. The
second gate-IC-47-(V4 7400) inverts this signal
and resets the counter. The 3 program lines, pins
15,1, and 10, are connected to the output of 3 FLIp·
FLOPS. See Sub-Schematic of FLIP-FLOP connec­
tions. One FF input line each goes to the common
RESET KEY SWITCH, pins 5, 13, and 5. The other
FF input lines, pins 1,9, and 1 each go to a separate
PROGRAM KEY SWITCH . FF-1-IC-45-represents
BCD "1 ", FF-2-1C-45-represents BCD " 2" , and
FF-3-IC-46-represents BCD " 4". The load lines
of both counters, pins 11, are connected together
through a 1 K pull-up resistor to + 5V and to a com­
mon LOAD KEY SWITCH. The BCD 1-2-4 output
lines of both counters go to the READ/WRITE MUL­
TIPLEXER, IC-12 and IC-13. and optional DIGITAL
READ-OUT, as per original design.

The .01 ".f capacitor from pin 15 to ground elimi­
nates loading spikes on line 1 of IC-20.

Programming
SEQUENCE
1) Punch RESET KEY to clear the 3 memories.
2) Punch and hold down LOAD KEY, and punch
PROGRAM KEY for a specific tine. Keep in mind,
when programming for a specific line, to be up­
dated, the tine counter has to be set to the previous
line. The character counter automatically is set to
the last character of the programmed line. Then,

the next character punched in, will appear as the
first character of the following line. Thus, if you
want to update the information of line 2, you pro­
gram the line counter fo r line 1. Since output "0"
of the counters is used as address " I", the pro­
gramming is as follows :

To Update Program
line Line

1 5
2 1
3 2
4 3
5 4

EXAMPLE 1
The full format of 30 characters is punched in and
displayed on the SSTV Monitor. Now you discover
a mistake on line 4. You then punch the RESET
KEY, punch and hold down the LOAD KEY and
punch the PROGRAM KEY, BCD "2", and update
the information for line 4 only, thus correcting the
mistake(s).
EXAMPLE 2
Let us say you have the following information
punched in and displayed on the SSTV Monitor:

HELLO
CALL SIGN

DE
CALL SIGN

NAME

(Continued on page 84)
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EveryboOv knows that when your trans­
mrrter IS talking 50 ohms and yOur an­
tenna only wants to listen to 30 ohms,
nothing much gets through ,

least Of all you.
But now yOu can get vcur antenna

and your transmitter speaking the same
language and keep It that way with the
flip Of a switch With our new Model
MMax impedance matcher.

Just mount the MMBX With tour NO.6
screws near the antenna, connect the
coax and vcu're ready to match trans-

nutter nnceearce to antenna impedance
at ratios from 1:1 to 1:.06 in seven
swrecn-sereceec Increments of SO, 38, 28,
19.12,7 or 3 ohms.

And if your antenna impedance is
higher than your transmitter Impedance.
just reverse the coax connections and
you'Ve got a step-up matcher with the
same capability.
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In Part I of this two part series Gary Price
explains the whys and wherefores of those
fascinating metal parts we've seen and pondered.

WAVEGUIDES-Part I

BY GARY H. P RICE,' W61 RA

Introduction

A n electromagnetic wave launched into space
tends to spread in all directions if it is not confined.
For some purposes, such as broadcast transmis­
sion, this tendency is useful. It is as often detri­
mental; the signal amplitude is necessarily reduced
as the wave energy is spread through a larger and
larger volume. In the transmission of a signal be­
tween specific points, such as from transmitter to
antenna, we attempt to guide the wave along some
structure and thereby minimize the loss of power
delivered to the load. This guidance is normally
provided at low frequencies by some form of trans­
mission line, the operation of which is not neces­
sarily obvious. At higher frequencies our approach
is less subtle ; we simply enclose the wave in a
waveguide.

Waveguide construction is familiar to most of us,
but their electromagnetic characteristics are often
much less so. Why do their dimensions have to be
the order of the wavelength for them to work? Or
do they? Perhaps surprisingly to some, they do not,
at least not in all cases; transmission lines are really
no more than a special type of waveguide. Under­
standing why a transmission line can be small
compared to a wavelength and work, but a hollow
pipe cannot, is not especially difficult. However the
governing principles are rarely discussed in non­
specialized publications. This neglect is unfortun­
ate. Waveguides are not that complex; indeed, they

°733 Blue Sage Drive, Sunnyvale. CA 94086

Fig. 1-Wave path in parallel-plate waveguide.
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demonstrate many properties of electromagnetic
waves with fewer complications than are met in
most situations. The concepts naturally used to
describe fields in waveguides also have wider ap­
plication than is generally appreciated. We shall
see below just how far a few simple concepts can
go toward explaining their behavior.

A Simple Example
First, consider a very simple waveguide, two

parallel metal plates. An electromagnetic wave can
propagate along between these plates by reflect­
ing from each of them alternately in turn, as is
shown in fig . 1. Consider the wave propagating
along the path shown in fig . 1 after reflection at A.
Following one further reflection from each wall, at
B and at C, the wave is again going in its initial
direction. The resultant field between the plates
can be thought of as being built up by the sum of
the initial wave, that produced by its reflection from
the first wall , that produced by the reflection of
this wave from the opposite wall, and so on.

Of course, in adding these waves attention must
be paid to their phases. At a given instant in time,
the amplitude of the field along the wave path
varies sinusoidally with a period equal to the wave­
length . This variation is normally measured as a
phase angle, one complete revolution, or 360"
equalling one wavelength. We can define a wave­
front as those points at which the wave has the
same phase at some instant in time. Thus, the wave­
fronts are planes perpendicular to the wave path,
as illustrated by WI and W2 in fig . 1.

It the difference between the direct (PO) and the
reflected (PBCR) path lengths to the wavefront W2

in fig. 1 is an integral number (0, 1, 2, and so on)
of wavelengths, all the different multiply reflected
waves add in phase, and the wave can propagate
along the guide indefinitely without seu-cencena-



tion. ThIs condition defi nes a waveguide 'mode.'
The different modes can be c haracterized by the
number of extra wavelengths in the reflected path.

When this condition is not satisfied, on th e other
hand, the phase of the wave arri'Jing at wavefront
W2 along the d irect path segment PO is not the
same as that arriving along the reflected path seg­
ment PBCR, and the two waves will not add com­
pletely construct ively. When all the different multi­
ply-reflected waves are considered, the net res ult
is that they ca ncel each other. Th us, the wave can­
not propagate effective ly along the waveguide
under these ci rc umstances.

The wave path also reflects at a distinct angle
to the walls fo r each mode. This angle, denoted -'
in fig , 1, can be found with the aid of some simple
geometry. If the wavefront W2 is drawn as shown in
fig . 1, so that it intersects the extended path seg­
ment PO directly above the reflection point C, then
the segment Ba of the extended path has the same
length as the segment BC of the reflected pat h.
Thus, the difference in lengths of the two paths Is
just the length of segment CR of the re flected path
in fig. 1. Now th e anqle s-c of the wave path relative
to the wall s is also the angle of wavefro nt W2

relative to the vertical line CO, and the sine of this
angle is just the ratio CR/Ca . But CO Is twice the
distance a between the walls of the waveguide, and- -we have required CR to be an integral number of
wavelengths for a mode to exist. Thus, if we denote
the wavelength by i\ , we have

eFt n "-
C.o = 2a = sin ... , n = 0,1 ,2, . . . . (1)

Since the sine of an angle cannot exceed one,
we can see from Eq. (1) that, except fo r n = 0 ,
there is a maximum wavelength that can propagate
along the guide. As this maximum is approached,
the angle 0.;. approaches 90., and the wave re flects
back and forth across the guide more and mo re
frequently in its progress along it until , at the max­
imum wavelength, the wave simply reflects back
and forth without making any progress at all. This
behavior is called the waveguide 'cutoff.' As we
shall see below, it is just whether or not such a cut­
off exists for all modes of a guide that distinguishes
the conventional wavegu ide used at high frequen­
cies fr om the transmission line used at lower fre­
quencies.

110<. is set equal to 90· in Eq. (1), we find th at the
cutoff wavelength " ~ is given by

n;\..
~:.:.= 1, (2A)

2a

or
2a

.::t . = n . (28)

I Thus, the higher the mode number !1 the shorter
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Fig. 2- Field pattern across guide.

the cutoff wave length i\ (', o r, eq uivalently, the
higher the cutoff frequency. More than one mode
in a waveguide normally is an undesi rable compli­
cation, and practical waveguides are usually, al­
though "not always, constructed wi th dimensions
such that all modes except the lowest are cutoff in
the frequency range for which the waveguide is
designed.

If the waveguide walls are perfectly conducting,
the wave propagates along th e guide without at­
tenuat ion so long as the frequency is above th e cut­
off va lue. However, if th e walls have only finite con­
ductivi ty (as is always th e case practically), t he
wave is gradually attenuated as it progresses. The
waveguide attenuation characteri stics are often dis­
cussed in terms of the currents that flow in the
walls. A finite conductiv ity implies ohmic losses that
can be directly calculated in terms of these cur­
rents, which are confined near the reflecti ng sur­
faces of the wall for metallic walls at typical wave­
guide frequencies.

Th e losses In a parallel-p late waveguide can be
more simply described in terms of th e repeated re­
flect ion of the wave from the wal ls. If the walls are
not perfectly ref lecting, the amplitu de of the re­
flected wave is slightly less than th at of the Inci­
dent wave, and the attenuation rate is just the prod­
uct of the amplitude loss in each refl ec tion and the
number of reflections made in going a unit distance
along the guide. The energy lost from the wave in
each reflection propagates into the wall as a 'pene­
trating ' wave; in a metallic wall this wave is rapidly
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Fig. 3-TEo' l electric lield in rectangular waveguide.

attenuated. The conduction currents produced by
the electric field of the penetrating wave are just
the wall currents, and the ohmic losses which ac­
company such currents result in the penetrating­
wave energy being absorbed by the wall. However.
the disposition of the energy of the penetrating
wave is only incidentally related to the waveguide
characteristics; the energy would be just as much
lost to the wavequide mode even if the penetrat­
ing wave propagated without attenuation. Optical
dielectric waveguides and microwave atmospheric
ducts are examples of guided-wave structures, for
which there can be modal attenuation with little
absorption of the penetrating wave.

Another property of a waveguide field which is
of practical interest is its pattern in the guide. The
variation of field strength across the guide deter­
mines the nature of probes that will couple into it
effectively, white the phase variation of the field
along the guide determines the wavelength in the
guide, and thus the proper length of matching stubs
and the like.

The wavelength along the guide is just the dis­
tance between the intersections with one of the
guide walls of two wavefronts that are one cycle
apart. If we look at fig . 1, we see that as the angle
Q(" at which the wave path reflects from the guide
walls increases for a wave approaching cutoff, the
wavefronts tend to become parallel to the walls, and
the guide wavelength must increase. The ratio of
the wavelength along the wave path to that along
the guide is just the cosine of the wave-path angle
ec . Thus, the wavelength along the guide, .Ag, is
longer than the free-space wavelength along the
wave path by just the factor f / cos ec :

- >-1\ ~ - CO'i 0<-

If we refer back to Eq. (1), we see that -. also
depends on the free-space wavelength i\. , so that
A. .. is not simply proportional to ?\ . When this de­
pendence of O!" upon 7\ is made explicit in Eq. (3),
we find

Eq. (4) shows that A .. becomes infinite as A ap­
proaches 2~/!J ;:; ).~. the cutoff wavelength.

Across the guide, the wave fo rms an integral
number of half cycles between the guide wal ls. To
show this, we recall that the segment of the wave
path CR in fig. 1 between the reflection point C and
the wavefront W2 contains an integral number of
wavelengths. But the wavefront W2 crosses the per­
pendicular to the guide wall that passes through C,
CO, exactly two guide widths above C, at O. Thus,
CO must also contain an integral number of full
cycles, and the guide an integral number of half
cycles, as shown in fig. 2. We can determine the
mode order• .!!. by counting the number of half
cycles between the walls .

This result is scarcely a coincidence. We as­
sumed that the guide walls were perfectly conduct­
ing; a consequence of this assumption is that any
component of the electric field parallel to the walls
must be zero at the walls. If this condition is satis­
fied at one wall , it can be satisfied at the other one
as well only if the two walls are an exact number of
half cycles apart. A similar condition holds for the
magnetic field; for perfectly conducting walls, the
component of this field perpendicular to the walls
must be zero at their surfaces.

Rectangular Guide
A parallel-plate waveguide is not a realistic model

for most actual waveguides (an exception is dis­
cussed in the last section), but it demonstrates the
principles that govern propagation in atl wave­
guides. Consider, for example, the conventional
rectangular waveguide. The wave path, bouncing
as it does off both pairs of walls, is a bit hard to
visualize, but the field pattern across the guide is
readily determined. As before, for perfectly con­
ducting walls the electric field parallel to any wall
must be zero at that wall , and this condition can be
satisfied only if the field pattern across the guide
from one wall to the other contains exactly an in­
tegral number of half cycles. Each mode in the
rectangular waveguide is therefore characterized
by a pair of numbers, which give the number of half
cycles in the field pattern across the guide between
the two pairs of walls, rather than by the single
number that suffices for the parallel-plate guide.
This number pair forms the basis of the standard
notation for identifying the modes.

To describe a mode uniquely, it is also necessary
to define the wave polarization. Waves propagating
in free space are conventionall y referred to as
vertically or horizontally polarized, as determined
by the antenna used to radiate them. This termi­
nology describes the orientation of the electric field
in the wave relative to the ground. An analogous
pair of polarizations exists in a waveguide, but the
names used to describe them are somewhat differ­
ent. The horizontally polarized free-space wave

(3)
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would be called a transverse-electric (abbreviated
TE) wave in waveguide te rminology because its
electric field is perpendicular to the direction of
propagati on of the wave. The vertica lly pol arized
wave would be called a transverse-magnetic (ab­
breviated TM) wave because its magnetic field is
perpendicular to the direction of propagation.

The term transverse-magnetic is more accurate,
than is the term ve rtically-polarized even for a free­
space wave; the electric fiel d is strictly vertical fo r
this wave only if it is traveling exactly parallel to
the ground. Otherwise the elect ric field has a hori ­
zontal component pointi ng along the direction of
propagation. The magnetic field of this wave, on
the other hand, is oriented just as is the electric
field of a horizontally polarized wave, that is, ho ri­
zontal and perpendicular to the direction of propa­
gation.

In a rectangular waveguide, the terms horizontal
and vertical are not very helpful in any event since
turning the guide on its side would change one into
the other. The terms transverse-elect ric and trans­
verse-magnetic, on the other hand, retain their
meaning. In a transverse-elect ric mode the electric
field is perpend icu lar to the guide di rection, while
the magnetic field has a component along it. Con­
versely, in a transverse-magnetic mode the mag­
netic field is perpendicular to the guide direction,
while the electric field has a compo nent along it.

Each polarization has a full set of mod es, char­
acterized by the number of half cycles in the wave
pattern in each direction across the guide. We can
uniquely identify each mode by givi ng its polariza­
tion and the half-cycl e indices, which are conven­
tionally written as a pair of subscripts to the polar­
ization initials. Thus, a TM10 1 mode has transverse­
magnetic polarization and a one-half-cyc le field
pattern between both pairs of walls, wh ile a TE" 2
mode has a transverse-electric polarization, a con­
stant field pattern between one pair of guide walls
and a two-half-cycle pattern between the other pair
of wal ls. Since any elec tric-field co mponent parallel
to the walls must vanish, the two-half-cycle pattern
must occur between the walls to which the electric
field is parallel. This field pattern is illustrated in
fig. 3. The intensity of the electric field is indicated
by the spacing of the electric-field lines- the closer
the lines, the stronger the field .

A transverse-magnetic mode of the form TM" ,!!.
cannot exist in a rectangula r waveguide with con­
ducting walls. Our knowledge of the fi eld patterns
implied by the mode indices can quickly show us
why. The fields of such a mode would be constant
across the guide between one pair of walls. As we
noted ea rlier, the bo unda ry condition for the elec­
tric field at a conducting wall is that its component
parallel to the wall must be zero. But the TM mode
has an electric-field component along the guide,
and this component must be zero everywhe re in

The " EA RSPLITTER BIRDY"
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order for it to be zero at the walls between which
it does not vary. Thus, any such mode necessarily
has zero amplitude.

A simi lar argument appl ied to the TE modes in­
dicates that one of the indices must be different
from zero, but both need not be. We now know why
conventional waveguides must have at least one
dimension similar in size to the wavelength of the
field they confine-the field must vary across the
guide in at least one direction, which it can do only
as rapidly as its wavelength allows, for it to satisfy
the boundary cond itions at the guide walls.

The cutoff characteristics of the rectangular
waveguide can be determined from the condition
that the wave path reflected from the walls be an
integral number of wavelengths longer than the
direct path to a wavefront, just as was done for the
parallel-plate waveguide. Although the course of
the wave path is more difficult to visualize in three
dimensions than it is in two, the cutoff condition is
readily dete rmi ned with the help of a little algebra
and our knowledge of the field behavior at cutoff.
Namely, we can find the cutoff wavelength by not­
ing when the wavelength along the guide become
infi nite. In pa rt two we shall see just how this Is
done and examine a number of other interesting
properties of waveguides.

(to be Continued)
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Talee a loole a' some,hlng ,ou canno' see, ma, no'
be 'here, or be some,hing else entirel,.

A PROBE INTO

RADIATION

BY IRVING M. GOTTLIEB,· W6HD M

A cordial invitation is extended to the Interested
reader to accompany the author as he ponders the
mysteries of radiation and propagation of electro­
magnetic waves. At the outset, let it be understood
that the usual descriptions of new antenna-con-

·931 Olive. Menlo Park. CA 94025.
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Fig. 1-The " POInting Vecto,"-tomorrow's lad in an­
tenna styles? This technologies/lampoonery drives home
the fact that antenna progress predicted upon present
,adlat ion and propagation theory will primarily comprise
differing arrangements of familiar geometric efements.
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figurations purported to exhibit umpteen db gain
over a real, or ttcnclous. reference radiator, will be
conspicious by their absence. Nor will the world be
any poorer for it-as with women's hats, antennas
evolve with a relentless momentum, suggestive of
an intrinsic law of nature. In both instances, a "new
model" seemingly qualifies as fashionable if it com­
prises a hitherto untried permutation of old ele­
ments. It is easy enough to anticipate that to­
morrow's antennas will involve novel arrangements
of dipoles, directors, reflectors, loops, ground­
planes, and feed techniques. Whatever will be the
appearance of those sophisticated clothes-lines.
the underlying essence will be a strong dependency
on geometrical dimensions. (Momentary intermis­
sion for under-the-breath mutterings of "natur­
ally!") A possible (1) conglomeration is depicted in
fig . 1. In any event, such is likely to be the general
trend, unless, this article stimulates fruitful investi­
gation Into other domains of radiation phenomena.

It should also be understood that there will be no
concerted attempt to diminish the integrity of
present antenna theory. For, it is obvious that we
do have a " handle" on the subject. Most theorists
are reasonably happy with extant concepts. And,
the needs of both engineers and hobbyists are
served in a practical way. The only drawback is that
much of what we identify as science tends to
describe, rather than explain . This being the case,
a different way of viewing things can lead to profit­
able insights without toppling the basic framework
of prevailing notions. We might even stumble upon
a better way of skinning that proverbial cat. If, in
the process, we find ourselves impelled to revise
our previous ideas about what makes the cat tick­
well , so be it!

-
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another eighth of a period later (approx. 225°). In an·
other eighth of a period, the condition depicted in (A)
'11111 occur again, but with the polarity of the charges
reversed. (270 0 not shown.) And, a quarter of a cycle
later. radiation will "peel" off as in (C), but with the
direction of the electric field reversed. (360 0 not shown.)
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lating charges on the dipole. According to this
"model ," a portion of the electric field surrounding
the antenna becomes forcibly detached from it be­
cause of its inability to remain in step with the
oscillating charges. Once detached, the electric
lines of force representing the freed field close upon
themselves, and sally forth as a propagating wave
with a free-space velocity of nearly 3 x 1()I meters
per second .

For the sake of simplicity, only the electric field
has been considered in the act. The magnetic field
is involved in an analagous way-the "peeling-off"
behaviour also pertains to it. It is, indeed, axlomic,
that the electric and magnetic fields always have
interdependent existences. Not only are their exis­
tences mutual, but the very propagation of the
electromagnetic wave is predicated upon the sup­
position that one type of field begets the other.

Fig . 3-Three dimensional view of a propagating electro­
magnetic wave. As shown, the electric field, E, oscillates
along the Y axis; the magnetic field, H, oscillates along
the Z axis . (This is ordinarily called vertical polarization.)
As propagation occurs, there is repetitive generation of
one type of field by the other. Speed of propagation in
free space is approximately 3 x to- meters per second,
or 180.000 miles per second. As shown, propagation is

to the right, along the X axis.
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A more relevant analogy to our objectives than
the cat, is the wheel. We all have heard cliches
about re-inventing, or improving the shape, of the
wheel. As wonderful as the wheel must have ap­
peared to its original implementer, he surely real­
ized that nature had conspicuously by-passed this
technique when she endowed her creatures with
the power of locomotion. Today, much develop­
mental effort is being expended on the air-blast
vehicle, which supports itself on a cushion of air.
Such vehicles skip nimbly over the terrain with no
need for roads or freeways. Although next year's
marvels from Detroit may not sport such a mode of
locomotion, it does not dim one's awareness of
alternatives to the wheel when the objective is
locomotion . When the objective is radiation, do we
dare contemplate antenna alternatives? (Remem­
ber, mere re-arrangement of elements will not qual­
ify your prophetic or speculative efforts.)

It is probably easier to imagine alternatives for
the wheel than for the basic antennas that we are
more-or-tess familiar with . It is tantalizing that,
despite an extensive arsenal of mathematical
" tools," and much know-how about root-top ap­
plications, the actual mechanism of radiation retains
an elusive aspect. A popular description of this
strange phenomenon is approximately as shown in
fig . 2. The radiating source is a center-fed vertical
conductor, which we recognize as a dipole. It is
not necessary to assume that its length comprises
two quarter-wave elements, as is often the case in
practice. (Analytical procedures usually deal with
a " short " dipole--one often implied to be of Infin­
itessimal length.) Lines of electric force are, by
mutual repulsion, crowded away from the antenna.
The outermost lines then experience increasing dif­
ficulty in maintaining their terminations on the oscll-

Fig. 2-The prevailing concept of the radiation mecne­
nism. Electric lines of force are seen to peel off much
like the outer skin 01 an onion. (A) The peak of a cycte
-the ends of the dipole bear opposite charges (90 0

)

(8) An eighth·period later in the cycle (135°). (C) Very
close to polarity reversal (near 180°). (0) Approximately
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Fig . 4-A strictly non-textbook view of transformer
action. The time-varying electric field accompanies . or
is " generated by" the time varying magnetic field of the
solenoid. This electric field has a spatial existence
whether or not the secondary " winding" (shown in
dotted lines ) is in ~Iose physical proximity to the sole­
no id . The secondary can be thought of as a monitor or
detector of the electric f ield. (current is available from
the secondary because the free elec trons within the
copper respond to the gradient, or pressure along the
electric-field fines of force.) Thus an emf is deve loped

across the ends of the secondary turn .

Thus, a time-varying electric field " generates" a
time-varying magnetic field . Then the time-varying
magnetic field generates, or begets, a new time­
vary ing electric field. The process repeats itself
over and over. Each generated, or " begotten" field
is positionally advanced in the direction of propa­
gation because time is req uired for the generation
process. Fig . 3 shows a three-dimensional view of a
vertical ly-polarized electromagnet ic wave. (The po­
larization corresponds to the spatial orientation of
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Fig . 5-A strictly non-classroom view of antenna action.
Three zones of action are shown. These correspond to
behavior defined by mathematics and confirmed by ex­
perimental evidence. What is lacking is a satisfying
expteneuon of why and how the energy invested in the
oscilfating charges which go up and down fhe d ipole
elements, ultimately propagate into space. The dual
arrows in the near reg ion symbolize electromagnetic
energy which is cyclically stored in the space close to
the antenna, and returned to the antenna. For simplicity
of presentation, the identical situation, prevailing to the

lelt of the antenna, is not shown.
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of the electric field .) In this drawing, one thinks of
a cycle of magnetic field as having been brought
into existence by a previous cycle of electric field .
and vice-versa.

The three parameters describi ng the elect romag­
netic wave of fig . 3 maintain an orthogonal relation­
ship, that is , the electric field , the magnetic field ,
and the line of travel are mutually perpendicular to
one another. And, regardless what you would report
if you were rid ing on such a wave, relativity informs
us that any entity traveling with the speed of light
is observed as if its length along the direction of
travel is shortened to zero. This complies with all
experimental evidence that such waves appear to
behave as transverse, rather than longitudinal un­
dulations, such as sound waves.

Encyclopedic volumes have been written on the
behaviour of electromagnetic waves; the subject
turns out to be a " natural" fo r mathematicians. In
our effort to acquire insights into radiation and
propagation of these waves, we will make use of
the homely simile, the analogy, and the " model".
Let us, for example, contemplate the basic action
in a simple transformer. It often serves our practi cal
needs to refer to a cu rrent induced in the secondary
winding. More accurately, we should , of course,
think of the current as being available as a con­
sequence of an emf developed in the secondary.
If this seems nitpickingly tr ite. it will vindicatively
serve as a bridge to the next idea, (See Fig . 4)---one
which is not commonly found in texts on transform­
ers. Whether or not the secondary winding is phys­
ically present, there is a time-varying electric field
in the space surrounding the primary winding, or
the core. This electric field is generated in space by
the time-varying magnetic field, which in turn, owes
its existence to accelerated charges, that is, the
sinusoidally-changing pri mary current. Therefore,
the secondary winding may be thought of as an
electric-field detector. It merely "reports" the exis­
tence of the aforementioned electric-field. Of course,
if the secondary winding has " n" number of turns.
we get thi s report cumutativety-added n times. Cur­
rent is available because of the t remendous number
of free electrons co ntained within copper wire.
Summing up, a time-varying magnetic field gener­
ates a time-varying electric field in " space". The
charges within the copper-w ire secondary con­
tinually redistribute themselves under compulsion
of this " electr if ied space" , or field , We see that the
electromagnetic field for a transformer bears some
resemblance to the electromagnetic wave. In the
transformer, however. the spatia l fields grow and
collapse in the vicinity 01 the transformer only­
there is virtually no radiation . (at least in low-fre­
quency transformers.)

Yet another view of the secondary winding would
be as a receiving antenna . Even though propaga­
tion of fields does not come from a remotely-located
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Fig. 6-The atom-nature's transmitter-antenna system.
In the simple hydrogen atom shown, the solitary electron
can occupy any of several orbits, such as those desig­
nated as " 2, 3. More energy is associated with farge
electronic orbits than with small ones. It, say because
01 electric fields introduced from the external environ­
ment of the atom, the electron "jumps" to a smaJler
orbit. it releases its surplus energy. This released energy
is conveniently represented as being certted by photons.

Clwaeteristie impedance· v'O'f ohms

.L
SpNd of propegMion in pus.band·~ ohm melersleee.

3

"core," the relative permeability is very, very close
to unity, which actually is prescribed for a vacuum.
Various materials, particularly those displaying ter­
romagnetic properties, have relative permeabilities
many times that of the "reference material"­
vacuum. Summing up, free space behaves as "mat­
ter" possessing a relative magnetic-permeability
of one, as well as a relative dielectric-constant of
one. The fact that space, or something associated
with it, can store electric and magnetic energy
leads to interesting models for accommodating the
propagation of electromagnetic waves. There is, of
course, no denying that these models often reflect
the biases and insecurities of those who derive dis­
pleasure from the ability of "nothingness" to mani­
fest itself as energetic "something ness."

Those who harbor such mental reservations about
the alleged " empti ness" of space and about self­
sustaining qualities of force fields may be said to
be throwbacks to previous generations of thinkers,
especially, those who contended with the problems

Fig. 7-Basic fow-pass networks. The coaxial cable, the
TV lead- in , and the "lumped" circuit 01 inductors and
capacitors can all be made to yield similar behavior. An
objection to the use of the low-pass transmission line
as a " model" for space propagation of radio waves is

that this network will transmit a steady d.c. signal.

(Continued on page 81)

source, this concept is not at all far-fetched. For,
as pointed out, an electric field is there to be mon­
itored whether or not the secondary winding is in
place. And, whether you call the monitoring pro­
vision a winding, or an antenna, derives from tra­
ditional usage. In our quest for the different view­
point, it will do us no harm to consider the seman­
tics of tradition as purely arbitrary. This dig ression
from the r.t. scene has been for the purpose of
emphasizing that electrical effects commonly as­
sociated with conductive materials can actually be
manifestations of fields in space. This does not
bother the mathematician-to him, neither the elec­
tric nor the magnetic field require any "material "
support. The concept does, however, prove bother­
some to a school of theorists who find the ordinary
notion of space, as an idealized vacuum, suspect.

Long before we qualified as amateurs, some of
us experienced mental-reservations with regard to
the concept of spatial energy-storage. For example,
a vacuum capacitor stores electric energy, as does
a capacitor with some material, say mylar, as the
dielectric. Now, mylar has a relative dielectric­
constant of approximately two. This implies that a
vacuum capacitor would have its capacitance
doubled if its interplate material were mylar, rather
than "nothingness." In other words, the relative
dielectric-constant of vacuum is unity-it provides
capacitance and stores energy as if it were a "sub­
stance" with a relative dielectric-constant of one.
This bothers the mathematician, with his " field"
concepts , not one bit, but we find ourselves
prompted to make the hypothetical wager that if it
were not otherwise known, many a deep-thinking
theoretician would "intuitively" guess that a vacuum
should behave as if its dielectric constant were zero
-this would harmonize with the very definition of
empty space. The fact that vacuum functions as a
dielectric in capacitors, stores electric energy, and
serves as a " medium" for the propagation of elec­
tromagnetic waves cannot be ascribed to the im­
perfectness of man-made vacuums. For then, we
should expect to see the capacitance of a vacuum
capacitor decrease as the vacuum is made better.
There is no evidence of this. Yet , life would have
one less imponderable if vacuum capacitors cou ld
not be!

Admittedly, the quandary exists only in the minds
of those, who, like your author, require some kind
of imagery to lend viability to those cold and lifeless
equations. For those of us cursed with such mental
apparatus, the conjecture that true emptiness some­
how differs from even a perfect vacuum, or from
"free" space, is not easy to put aside. Adding to
our torment, we can only flounder in response to
such a "childish" question as " what, then, is " true
emptiness," and where does one find it?

A similar situation prevails for the storage of
magnetic energy. In a simple solenoid with an air
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JOHN A. ATTAWAY, K4I1F. ON

DX
The WAZ Program

S.S.B. WAZ

521 •.. J A1WTl
TI'>e comlliete rul.. lor .11 WAZ • • • rd.... lou nd
in II'>. "' .y. 1176 in.... of CO. Appl iCl h Ofl bl.n k•
• "d •• p"nts of tl'>e ,.,1.. may be obllinecl by ...nd­
ing • bu.i....s-.'z....1l_.dd....ld, . ta mped ."....
lope to the 0 )( Ed ilor. P .O, B6. 205, W,nter H.ven.
FL 33880.

weekly and are invaluable to the
DXer bu ilding up his score. Names
and addresses for the bulletins we
receive are as foll ows: Wes f Coast
OX Bulletin, 77 Coleman Drive, San
Rafael , CA 94901 ; the Long Island
OX Association Bulletin , P.O. Box
222, Levittown, NY 11756; oxsr»
Magazine, P.O. Drawer OX, Cordova ,
SC 29039; DX'-Press, Jan van Gel­
derd rett 11 , Voorschoten 2260, Neth­
erlands; DX News-Sheet, 62 Belmore
Road , Norwich NR7 OPU, England ;

Phone WAZ

I and Long Skip, P.O. Box 717, Station
C , Toronto, Ontario M4T 2N7.

Also very netpfut are the OX·
oriented club newsletters such as
the Department of State Amateur
Radio Club letter, the Totem Tablo id
published by the Western Washing­
ton OX Club, The DXer published by
the Northern California OX Club. and
the North Florida DX Association
News.

Another important aid to the OX
and Contest operator is Mail·A -Prop,
a detailed, up-to-the-mmute forecast
of propagation conditions fo r each
band for each t ime period , This ser­
vice is published by CO's interna­
tionally famous Propagation Editor,
Mr. George Jacobs, W3ASK. For sub­
scription information write to George
c /o P.O. Box 86, Northport, NY 11768.

Getting Those Rare Zones
During The Contest

Zones 18, 19 and 23 are very hard
to work f rom North America . but
there wi ll be seve ral stations active
from these zones during the contest
and if propagation condit ions are
reasonab le you should get a chance
to add them to your already worked
list for regular WAZ or the Single

,G3JTO
. HASKKN
.Y03QK
. IISBU
. 13060

1339. .S M30S P

soee...,
""" .......
~10 .

C.W.-Phone WAZ
.. W5RTX

.W8BOO

. K5FK D""......

.J A28UR
, K71NE

1338 .. F5RV

' 000
4001 .

""eooa....
socs

T he co Worldwide C.W. Contest
on November 27 and 28 made that
the biggest month of the year fo r the
c.w. DXer, as th is contest attracts a
truly worldwide following of C.w. OX
enthusiasts. The greatest concentra­
tion of rare , semi-rare and just plain
OX stations of 1976 were operat ing
from 0000 GMT Saturday night the
27th until 2400 GMT Sunday night ,
t he 28th and their aSL Managers will
be prepared to see thai your contac t
is confi rmed . For complete contest
rules see page 47 of the August,
1976 issue of CO.

An important feature of the CO
contests each year are the special ,
weekend Dxpedftions to rare and
semi-rare countries. These have be­
come so preva lent in recent years
that a new term. " Contestped iti on,"
has been coined to describe them. At
our early presstime it is too soon to
give you a complete roster of all
Contestped it ions proposed for the
1977 contests . Therefore . it is im­
portant that you consull one of the
regular OX bulletins which publish
the latest info rmat ion on a short term
basis. Many of these bulletins appear

·P.O. Box 205. Winter Haven , FL 33880.

Bill Braithwaite . W4NML , earned C.W.­
Phone WAZ = 3989 as WA3SWI. Bi ll's new

orH is in Falls Church, Vi rginia.

The CO OX Awards Program
S.S.B. C.W.

450 . WA6FZI 225. .WA3SWI
"51 . 16FtD ne. , Z~TM
452 . .HA7PO 227. . K2Gl
453 . ,WA" OZZ
454 ..• G3TJ W
455 ... ,WA2GEZ

S.S.B. Endorsements
320 . .W2TP 275. .WS"SlJ
310 F9RM 250 . .G3TJW
310 16FLD 250 . .16FLO
310 . K6EC 200, . G3TJW
310 . K9WEH 200 ..•. 16FLD
310. ,W6VMV 200 I\1MBX
300... G3TJW 200 ,W6MFC
300. 16FLO 150 G3TJW
275 G3TJW 150 •.. 16FLD
275. 16FLD

C.W. Endorsement
ON40 )(. . 310

Comlliet e rules .nd . pplic.tio n fo.ms to. tl'>. CQ
0)( Aw••ds Ilrogr.m c. n b. o bU lne d by u nd lng
• b u. ln. ss .il., No. 10 . enve lope, ••Il·.dd••ssed
.nd .I.mllld to, "CO 0 )( A• • rde". 5632 4 711'>
A.e n.... S W Sa.ttle. W••I'>inglon M136.

Peler Berger, OL3RO, 01 Seubersdorl, Ba­
varia , 75 miles north 01 Munich, made WAZ
in 1~ years with his Oral<e line bareroot
to a Zoe /ement quad. His 15 year old son
hotds the call OFZRO. The above photo
was tal<en in Hohen te/s , Bavaria at the U.S.
train ing area during ' riendship weel< 7976.
The rig was set up behind a big bur tent

in the meadow.
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Here and There In The World 01 DX
Contestpedltion to GC4 - G3FXB,
G3MXJ and G4BUE of the Channel
Contest Group (G4DAA) plan to
activate GC4DAA from Guernsey
during the CO Worldwide C.W. Con­
test in November. Operat ion will be
in cooperation with the Guernsey
Rad io and Electron ics Society using
the frequencies 3535, 7035, 14035,
21035 and 28035. There are rumors
of a new pref ix for Guernsey, GU, as
wet! as a new GJ prefix for Jersey.
These could be fact by the t ime of
this operation. a SL via G3ZaW. (Tnx
G3FXB)

West Coast DX Bulletin there is also
a Sinai Field Mission from the U.S.
monitoring the Giddi and Mitla
passes. W7LXE Is reported to be
among this group.

Good hunting In the next contest !

Our new WPX Manager, Bob Huntington,
W6TCO. Bob started in radio as 8 mifitary
operator during World War II, and subse­
quently applied for an amateur license In
1952. He operates c.w., s.s.c. and s.s.t.v.
on the high frequency bands. His chIef in­
terests are OX and WPX and he is a mem­
ber of the Pacitic OX Net and YL-ISSB.
For WPX info, contact.Bob at 5014 Mindora

Drive, Torrance, CA 90505.

In las t mon th's column we reported 'hat
Stig Rosk llist, SM5AYY, had earned the
Urs t single band WAZ on 40 meter C. W.
after a delay induced by the arrivat of
triplets in the family. To show that we
weren', kidding, here is Stig's beautiful
XYL Gunnel posing In the shack with teft
to right, triplets Bjorn , Anders and Lars,
age 117 , and their older brother Tobias,
age 2 17 . Stig says " look for us in the multi-

opera tor class in a few years:'

KURO •••• 712
YU 4EBl 712
JA1AO 765
KllUOJ . .•• 7SO
CT1lN 749
WASlOB 749
PY4AP •.•• 735
KeelT . ... 733
K7NHQ .••• 719
WMEPO . . . 113
PA,V8 •••. 106

OK1MP •..• 763
W2EHB . . . . 750
WA.SlOB •• 747
MYMV . . •. no
w BeolCU •. 708
ClC2C N . .•. 702
WB2F MK •.• 100
CR7 lK • • .. 613
14l CK •• . .• 60a

WB4KZG •. 6 50
K2ZRO . . . . 649
Kl LWI . • •.. e29
OK20X 600
VEWX .• . . 600

WA6JVD •. . 175
OllCF •.... 172
W4BYU ...• 651
WA1 JMP ... 857
G300 .•••• &41
WAlCPX ... 8«
WAlI(DJ ••• 8.24
W6NJU ... . 811
W9WHM ..• 111
WiZTD •••• 807
IJJX 803
S M6DHU •• 803
IT9AGA 711

WA,SVOH S40
WI;RKP .... 122
MDJZ .••• III
PY3BXW •• llO8
DJ7CX . . • . 100
W41C . • . .. 100
OE2EGl ••. 780
G3DO ..... 7M
YU1AG •• .• 7&4

WA6J VD .. • 803
W4BYU . . .. 768
W4lC .•• .. 754
V01KE •••. 750
WA2EAH 750
J6S F 7U
S M5BNX .• 70e
OK2DB .. . . · &13

fixes represent Cape Schmidt, Ber­
ing Magdan, Perek and Wrangel
Island, -J- suffixes represent Blago­
veshchensk (Amur), -L- indicates
Vladivostok. -M- means Ussuriisk
and -0- and -R- are in Otenck. If
you are luc ky enough to snare a
UAOY- station. it is in "rannu-Tuva,
Zone 23, the most difficult at all
zones to work from North America.

U.S. amateurs active in the 1975
c.w. contest were rewarded with con­
tacts with zone 18 stations UA900,
UA9UDR, UA90S, UA9UGA. UA9VK,
UA90DY. UADAG, UA~KAN , UA0VF.
UAG'BBC and UA0UBA, plus zone 19
stations UA0JAY, UV0EX, UA,0FBF,
UAGCBH, UW.0FB and UA0FCK. In
recent months the following stations
have been heard on c.w. from zone
18: UA900. UK90AD, UA0AAK. UA·
MU. UA0BAP. UA0BBI. UA0KAP.
UMKAW. UA00AZ. UK0AAB. UK0·
SAJ, UK0SAL and UWI1AJB. Zone 19
stations recently worked on c.w. in­
clude UA0FCK, UAOOBF, UK~IAK,

UKgZAD. and UWOFM, wh ile UK0­
YAA has been quite active from zone
23 along with JT1AM, JT1AO, JT1AU
and JT1BF.

Another real prize in a CO contest
is the Northeastern Zone of Africa,
zone 34, as activity from Libya has
been virtually non-existent for sev­
eral years and stations in Egypt and
the Sudan are qu ite scarce. How­
ever, in recent months there have
been several stations, SM4ATE for
example, operating / 4U. These are
United Nations troops in the Sinai
peninsula of Egypt and they count as
zone 34 contacts. According to the

SSB
F2MO . • . • • 104
WB4SIJ •. . 104
WA2EAH IOC
WGYOB ...
K2POA • . . . 8113
Zl 3NS •.•• &74
WB4KZQ .. 860
DLl 1.1 0 •..• ese
W3YHR . . . . 657

C.W.
KeZOl . . .• 833
K2MC • . . . 12tl
ITIAGA ... • 1125
WIIISO •• .• 824
WA5VOH .. 1111
YU 1AQ .••• &U
K7ABV •.•• 812
VK3A HO ..• 809

¥U1BCD •• IUll
W8AOC •• , 1' "
we41(ZG ••• 1'10
WA2EAH .. . 1150
PAlSNG ••. 114&
WA&GLO _• . 1125
WA5VDH ••• lot!
W3GJY . ... 1052
K6SOA • .••1037
MFO . . . •. 1035
WlllSQ •••. 1028
YUIAG .. . . 101l~
YU20X •• . . fi5

14ZS0 .... 1021
18YRK .. • • . 1008
OK28 1 .. . .. 1003
HP1JC . • • • 1M
WB2 NYM .. 141
YUI BCO • • . 140
WAI;TAX .. . 125
CT1PK •••.• 123
lT9JT . . ..• I te

YU1BCD .. . 962
G2GM •.••. I I I
W3ARK •.•• 1 10
DJ 7CX . . .. 8117
W2HO .•. . 8M
V01AW . • •. 173
WA2HZR •• • 653
W4WSF .. .. I SO

The WPX HONOR ROLL
The WPX Honor Ro ll is based on co nfi rmed current prefixes. which are submitted by
separate application in stric t conformance wi th the CO Masler Prefix List. Scores
ere based on the cu rrent prelix total. reg ardless 01an operator s all-time prefix cou nt.

Mixed
1(4K08 •.•. 960
K2AAC •.•• M3
KllZOL •••• 9$7
W4 1C . . . • . 9 SO
I&SF .•.••• US
CLIMe •.. . 8-l.O
w'AUB .••. '2'9
we-SIJ . • . 1020
WlSFV •••• i08
5M7T\I . .•• ~
WAeTAX ••• 1199
MYHR .••• 882
YU208 .. . . . 882

W 4LAN .•• . 11l2S
WAfl MWG •• 14503
FIRM . • • • • • 13&3
W2NUT . . ' . 1333
VUGCO ••. 1300
OH4a X ••. . 1:I'M
MPVZ •••• 1275
WllDWO ••• 12$3
W4CAW •. . 1251
WB2FMK •. 1240
W4WSF •• • 1235
W48QY •.•• 1230
DJ7CX •• .•. 1202

W4UO ••••• l olO5
FIRM •••• . 1201
IllAMU . . . •• 1251
WA&MWG . t l &4
I&K06 •.• . . "oe
W4WSF • . . •10M
W90WO .. . 1033
IOZV . • • . • . 10117
PAISNO •. 1034
OllaH .••. 1033

WillY • . . . •1258
WllKPl .... 1256
WA&MWG • . 1101
WB2FMK .. • l oe5
ON4QX ••• . 1081
WiFO • .• • . 1056
DLl OT . • •. 1030
W2AIW • • •. 172

Band WAZ Awards. Even if you
aren 't interested in running up a big
contest score it will be a good op­
portunity to log the zones and coun­
tr ies you need for award purposes.

Stations with UA9, UV9, UW9 and
UK9 prefixes may be in Zones 16,
17, or 18, while UAO, UVO, UWO and
UKO stations may be in either Zone
18 or Zone 19, both of which are
quite rare. The key to picking out the
UA9 or UAO in the zone you need
lies in the f irst letter of the suffix, or
described another way the first let­
ter after the numeral of the prefix.
The zone 18 UA9's have the letters
0 , P, V, V and Y immediately follow­
Ing the number 9, 0 and P being used
for stations in the Novosibirsk area,
U and V for stations in Kemerov, and
Y for stations in Altai or Bamaul.
Other VA9 stat ions are probably in
zone 16 or zone 17. An example of a
zone 18 station in Novosibirsk is
UA90A.

UA." UK", Uvp, and UW0" stations
having A, B, 0 , P, S. T, U and V as
the f irst letter of the suffi x are in
zone 18, while those with C, E, F, G,
I, J. L. M a , and R as the f irst tetter
of the suffix are in zone 19. The zone
18 UAO stat ions with A or B are in
Krasnoyarsk, Nobilsk, Cape Ohet­
yuskin or Dickson Island. The 0 and
P. UA0 suffixes represent Buryat­
Mongolia, Ulan-Ude and Yakulsk,
while Sand T indicate Irkutsk and U
and V are in Chita .

The UA¢ stations in zone 19 hav­
ing C, E, F and G as the beginning
tetter of the suffix are in Khabarovsk
or on Sakhalin Island, while -1- sut-
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CO OX Honor Roll
The CO OX Honor Ron recogni zes those OXers who have submitt ed proof 01 con­
fi rmation with 275 or more cou ntries for the mode indicated . The ARRL OXCC
Country List, less deleted countries, is used as the country standard. Total number
of current countries on the excc as of this listing is 322. Honor Roll submissions
must clearly state that the submission is for the Honor Roll. Those wishing to be
placed on the CQ OX Award Honor Roll should request the Honor Roll Check List.

C.w.

Kaoru Iwamitsu, JA6AGS. earned C.W. ­
Phone WAZ #3966 from his OTH in

Miyazaki, Japan.

926 ZP5RS
927 WB0NH G

540 K4CKA
541 HAIlHW

1515, VE3HLC
15\6, OM2FNN
1511 DM2FIL
1518 G3MZE
1519 SP2IW
1520 Lll MH
1521 FGDBX
1522 ,ZL2AH

c.w.

S.S.B.
924 UK5QAV
925, JA3WB K

537, UT5AT
538 UB5ES
539 YU1SJ

MIX EO: 1279 W4QBY. 1260 W4WSF, 1180 WB4KZO ,
1150 WA2EAH, 1039 K2AAC. 850 K5DB . 648
W2MB. 751 OK3EE. 655 W2FVS. 601 WA9UEK .
600 W90 YZ, 425 W40ZZ

SSB: 1100 W4WSF. 900 VE1WJ, WA2EAH. 860 WB­
4KZG , 550 K2AAC, 450 JH1VRO.

CW: 850 W4WSF, K2AAC. 150 V01KE, WA2EAH .
670 OK2BLG. 650 WB4KZG. 615 W2FVS. 500
WA5TPO, 451 WOMHK, 406 JAIVE. 400 W6YMH .
351 VE3HLC. 350 WABTDY, 300 ZL2A H.

40 Metera: OK3EE
2{1 Metera: ZL2AH , LZI XL
Alr ica: OK3EE
No . Ame' ica ' VE3HLC
Oceania: K4A OU
Complete rules for WPX may be round in the May,
t916 inue 01 CO Magazine. Application fo rms may
be obtained by sending a bu siness size enve lope,
self-adrened and stam ped. 10 "ca WPX AWARDS" .
R. F. Huntington. 5014 Mi ndora Dr" Torrance. CA
90505.

The WPX Program

Mixed

sunset and 24 sunrise times per area
or country resu lt ing in 18,528 com­
puted t imes, all in GMT. You can get
copies of the computer runs plus 2
pages of explanation and examples,
totaling 99 pages , by placing a di­
rect order to John. He wi ll accom­
pany each order with a personal
printout for your particular QTH.
Prices are $10. for one set, $25. for 3
sets, $40. for 5 sets or $75. for 10
sets . Payment may be made by
check to John at Poelstraat 215,
9220 Me relbeke , Belgium . ( Tnx
ON4UN)
Prefix Lisl- The DX News-Sheet is
offering a 15 page prefix list with
country, continent , CQ zone, ITU
zone and DXCC notes for the very
nominal sum of $1.00, which in­
cludes mai ling by air, and a self­
addressed envelope. This is a very
useful operating aid for OX and Con­
test operators. Orders go to Mr.
Geoff Watts, OX News-Sheet , 62 Bel­
more Rd., Norwtch. NR7 OPU,
England.
Icelandic Radioamateur Award , IRAA
-To celebrate the 30th anniversary
of the Icelandic Radioamateur So­
ciety, a new diploma is being issued.
Complete rules and requirements
may be obtained from the Award
Manager, I.A.A., P.O. Box 1058, 101
Reykiavik , Iceland. (Tnx TF3JA)
160 Meter DX- For those of you just
becoming interested in OX on Top
Band, most European DX operates
in the " DX Window" at 1825-1830
kHz and listens for U.S. and Cana-

1506 .. .. UK9LAA
1501 .• , . UB5 XY
1508 UB5FAL
\ 509 UV3WT
151 0 UI8AX
1511 UB5CAY
1512 U02PQ
1513 UA3GBI
15\4, UAOLL

Endorsements

XE2YP , 289
YVl LA 289
WAllKDl 288
DJ7C X 287
KIKNQ 287
OE3WWS 287
SP5BSV 287
OL1 MO 286
K8GOG 286
VE1WJ . . , . ,284
W3CAE 284
WB4SIJ ,283
OKlfW 282
K8PYO . . . .• 282
OK1 MP 282
WB6PNB 282
WA2VEG 280
W6HUR 279
W7YBX ., 278
W9YRA 277
IIWT 275
VE7HP 275

W6NJU ..... 294
WA6MWG . •. 2.93
WA6EPO .. .. 288
QJ7CX . . .• . 281

VK3AHQ ..• .301
WJlAUB .. . .. 301
Dl3RK •. .• . 298
WA8DXA ... ,296

WB6D XU 300
K6AOV 299
W4WSF . , .•. 299
W6TCO 299
WA6GLD 299
HP1JC , . 298
WJIYDe 298
K4HJE 291
W6fW 297
DK2Bl ,296
G3RWQ 295
W90HH 295
YS10 295
VE7CE 294
W8Z0K 293
WAllc px 293
DL6 KG 292
W6FET 292
weSFU 291
G3 KYF ,.290
OE1FF , 290
WB2AL K 290

an ellipse-shaped, central lagoon­
like interior.... the British Naval
vessel that first examined the reef
was not taken across the formation
because such action was considered
dangerous.... a vessel wrecked on
Geyser Reef described it as a dan­
gerous reef extending east north­
eastward and west southwestward
with numerous rocks and dry sand­
banks. The largest rocks appeared
about the size of boats under sail.
The area of Geyser Reef is consid­
ered to be the most dangerous part
of the Mozambique Channel. (Tnx
West Coast OX Bulfetin).
Sunrise and Sunset Times - When
making schedules for low frequency
OX contacts it is important to know
the exact sunrise and sunset times
for each stati on. The general rule is
that there are 2 short path peaks,
one around sunrise time with the
station at the eastern end of the path
and the second one around sunset
with the stat ion at the western end
of the path. A long path means a
peak at sunrise with the station at
the western end of the path or at
sunset with the stati on at the eastern
end of the path. A long path contact
is possible only if the sunri se at the
western end of the path is later than
the sunset time at the eastern end of
the path.

John A. Devoldere, ON4UN , has
made a computer program which re­
sulted in 96 pages of printout giving
sunrise and sunset times for all
DXCC countries, all 48 states of the
cont inental U.S., all Canadian prov­
inces, and the 7, VK call areas, in
intervals of 5 days. There are 24

S.S.B.
ZL3 NS .. , .. 308
lS6LW 308
18YAK 307
KSGKU 307
VE3GMT 307
f9MS 306
KH6BB . . , . . 306
W90LD 306
XE1AE 306
YV1KZ 306
OE2EGL 305
OZ3SK 305
W6NJU 305
VE2WY .. ..• 304
W2CNO ,304
0300 303
W6KZS ,303
WA6AHF , .. ,303
VE3MJ . , . . ,302
G3TJW 301
WA2HSX 301
K8DYZ 300

WA6Gl D 306
W90WQ 305
K6l EB 302
W4BOY 302

wnw x 312
WBLY 310
W41C 309
W6l SQ 306

W6YMV . . .. . 313
F9RM ., .•. .3\ 2
K4MOG ..... 312
16FLO .. •.. ,311
K6WR 311
W20K 311
W6EUF 311
W6KTE 311
W6RKP 311
W9DWO 311
WA2EOQ . • .. 311
K6EC 310
K9WEH 310
K4RTA 309
W30JZ 309
WA6MWG 309
ZL1AGO 309
f2MO 3OB
lilV 308
W9JT 308
W9KRU 308
WA31KK 308

W6PT 322
K6EC 317
ON4QX • .• . .3 \6
W8KPl 316
W61D 315

',112TP • . •. . •321
WA2RAU 320
OL90H 319
I,AMU ....• . 318
K2FL 318
w 91LW 31 8
m AZO 317
TI2HP , .•.• . 316
03FKM 315
VE3M R 315
W3CWG 3\5
W4SSU 315
W6EL 315
W6REH 315
IT9JT 314
SM5SB 314
SM6CKS 314
W3NK M •.. .. 314
W4NJF 31 4
18AA 313
18KDB 313
W4EEE 313
W41C 313

Seychelles Prefix - The new prefix
fo r the Seychelles Republic embrace
the series S7A - S7Z. The old prefix ,
'10 9, will probably not be used again
in the future as the islands are now
an independent republic. It is as­
sumed that V09tA Aldabra , V09tD
Desroches and VQ9tF Farquhar will
join the ranks of deleted countries.
(Tnx OX'Press)
Geyser Reef - After Bill Btndone'e
coeretlon it was discovered that
-any DXers are uncertain regarding
~ :; e location of this exceedingly rare
" country." Reference to a standard
,:..orld atlas doesn 't cast much light
on the situation as it isn't usually
l isted. For your info the exact loca­
tion is 12' 21 ' south and 46'26' east ,
or about half way between Mayotte
Island in the Comoros and Glorioso
Island to the east. Hydrographic Of­
fice Publi cation 65 says: " . . . the
formation consists of a group of
rocks and sandbanks that lie around
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dian stations on 1800·1808 kHz.
Australians are found in the 1800­
1808 band segment while most New
Zealand stations will be 1803-1813
kHz. KH6 and stati ons on other U.S.
islands in the Pacific will be from
1995-2000 kHz and the Japanese
top-banders are limited to a very
narrow band from 1907.5-1912.5 kHz.
Other OX stations can generally be
found in the "OX Window." ( Tnx
DX'e,s Magazine)
Potomac Valley Radio Club Officers
-c-Newty elected officers are John C.
Kanode. W4WSF. President : Steve
Jarrett. K4CFB, Vice President ; Dick
Klein. K4GKD. Secretary ; and Don
Search, W3AZD, Treasurer. Tom.
W4BW. and Gene, W3BOV. were
elected to the Executive Committee.
John, W4WSF. is also the club's rep­
resentat ive on the CO OX Award's
Advisory Committee.
Contesfpedit ion to Saipan - Assis­
tant OX Editor, Rod Linkous. W7YBX.
plans to operate the CO Worldwide
C.W. Contest from KG6S-rand. Go
get 'em Rod!

Rules for the CQ Slow Scan
TV DX Award

As announced in the October
issue, the CO OX Award 's Advisory
Committee has approved the addi­
tion of a Slow Scan TV OX Award as
a companion to our C.W. OX Award
and S.S.B. OX Award . This new
award, requiring 100 countries con­
fi rmed by S.S.T.V., will be available
beginning Jan. 1, 1977 and wi ll be
handled by Assistant OX Editor Rod
Linkous, W7YBX. Complete rules are
as fo llows:

Applications:
1. The CO SSTV OX Award will be
issued to any amateur station sub­
mitting proof of contact with 100 or
more countries on SSTV. Applica­
tions should be submitted on the
official ca OX Award Application
Form. (co Form 1067)
2. All osos must be two-way SSTV
---cross mode or one-way aso's are
not val id . aSL's must be listed in
alphabetical order by pref iX and all
aso's must be dated after Nov. 15,
1945 and must be from the same call
area.
3. aSL cards must be verified by
one of the authorized checkpoints
for ca OX Awards, or must be in­
cluded with the appli cation. Postage
for their return by first crass mail
must be included. If Certified or
Registered Ma il return is desired,
the proper additional postage should

be included.
4. Count ry endorsements for 150,
200,250,275,300,310 and 320 coun­
tries will be issued.
5. To promote multi-band usage and
special operating skills, special en­
dorsements are available as follows :

A. A 28 MHz endorsement for 100
or more countries confirmed on
the 28 MHz band.

B. A 3.5/7 MHz endorsement for
100 or more countries con­
firmed using any combination
of the 3.5 and 7 MHz bands.

6. Any altered or forged confirma­
tions wil l result in permanent dis­
qualificat ion of the applicant.
7. Fair play and good sportsmansh ip
in operating are requ ired of all ama­
teurs working toward CO OX Awards.
Continued use of poor ethics will re­
sult in disqualification of the appli­
cant.
8. A fee of $1 .00 or 8 IRC's to defray
cost of the cert ificate and handling
is required for each award. An
s.a.s.e. or s.a.e. and one IRC is re­
quired for each endorsement.

Country Status:
1. The ARRL OXCC country list con­
st itutes the basis for CO OX Award
country status. Deleted countries
will not be valid for the CO SSTV OX
Award.
2. All contacts must be with licensed,
land-based amateur stations work­
ing in authorized amateur bands.
Contacts with ships and aircraft
cannot be counted.
3. Decisions of the CO OX Awards
Advisory Committee on any matter
pertain ing to the administration of
the CO S$TV OX Award will be final.

We do not pl an to have a $$TV
OX Award Honor Roll in the immed­
iate future. However, as soon as
there are enough applicants to make
an Honor Roll meaningfu l, one will
be initiated.

QSL Information
...U R_ Vi. G.CHP
"'35"'F_ To W....RN E
CS....,I-Vi. 0.'" R C .
C31~T--c/o S M7FOX
C31JV_Vi. P.O. Bo > 280, c.noos Pully.

Sw, Izerland
CEO...E_ To W"'3HUP
CT3 B"--c / o P .O. 80> 4go . Funeeha l, M. de " .

lal, nda
CH T_Via WlYRC
CP1 T--cl o WOG X
OU5BG-To W...7Rf H
EP2VW--c/ o K.OAS. 6321 No rth",..l hI. COurt.

M,ami. Fl 33150
FGOCRZ/FS7_V" WSSJS
FG. ...0 /FS7_To W9MR
FUCK- y ,a P O. Bo . 1966. No ume a.

New C&htdon,a
f PlBB--c / o VE3ECP
FR7 BE_To P.O. 80. 137, T.mpon. Re union 1.land.

Ind,an Oeean
G03RFK_V.. W51r,lVH
HUTO-To WB6GYS
~YKS--c/o K5O£A
KPIUSe-Vi. W8l<AJ
UITU- To W.lVM

Dieler. DJ3NK, wOlked WAZ with a hom&­
brew receiver and a 500 watt linear 10 a
14 AVQ vertical. He ;s 38 years old and

was first licensed in 1956.

NI " PV--c / o WA.6HKIr,l
N<;4"- V" weco
NstO"'K_ TO KOCXl
005HH--c / O p o. Bo. 3637. Bei' ul. l eba_
OH,Ae-y ,. OH2NIr,l
OH41 N~_To OH Bur..u. P.O. Box 1030ll. Hala inkl

10. Finia""
P2I8N--c / o W3L.PF
P2tCo-y ,a ZL2FA
P2tUe-To W"'7ILC
P Y3...PIf-Via Ca ,,.. Po.tal 20. 97670 Sao Bo t j.

rRS,. BraZIl
SVOWZ--c / o OE3NH
SVOWSS (Ct.t_)-V,a PO. Bo.. 201 . FPC. N_ York.

N.V 08525
T...nI8_TO OK3GL
TU2FH--c / o REF .• 2 SQuare Trud"ne. 75008 Pa " • •

Franc_
UM'F"- V,a W3HNK
VK2FT/llf-To KlTZa
VK,l8--c / O VII2RS
VP2...0 _ V,a W8 2TSl
VRIAF_To W70K
VRI " H--c/ o VK.5J W
YR3...K_V,a KH6"'HZ
VR.8T_V.. G4CRY
VR. ...--c / o ZL2BJU
VS.Oo-Via K.CI ...
VS5GO- To PO Bo.. 521, Hong Kong
WF~W8e-c/o WBOOYX
WM3PEN_Vi. W...3RC'"
YB BX_To $ M6CVE
YB AG_ c l o OJ 2JB
V~'OE_V ia P O. Bo> 56. Vila . Naw Heb' idea
ZOIEW_To G. EHJ. 0 ' 10 B B C.. Alleen, ion 1.I. nd .

Soulh "'",nl iC
ZF1 --c/o VE 3BWV
Z", 0 _VI. W"'SOCN. 0 ' 10 P,O . Bo> 259 , R.ra·

long" Cook Iala nd,
Z" lCV_To PO. Bo. 23, R"along, . Cook lal. nd.
ZS3l<C--c/ o P O. Bo. 1235 . S"'a~opm und , Nam ib"

ISoulh",esl ...friC I )
302...~-V i l W6S C
U.~S_To WA2KW~

.Z.BG. UUV I nd U . PX_
Via WB.FSV. 1951 Thunderbird Tra il
MIIII,nO, Fl32751

5B4NK--c lo OE2SJl
5U7AO-VI, W3HNK
5W1"'8_To Percy J . Rivere. P,O. Box 112, Apia.

Waslarn Samo.
7X2EPM--c /o Bu"au, P .O. acx 2. ... Igie ra.

RP . Alge'i.
7ZlAB-Vi. W3...CE
' K20 T--c l o P .O. Bo. 13220, Ku",. 1t
I K2EH_To OZ8EH
I ..8H8 --c/o HB9XJ
,V1SH_To W7PHO
IV1SQ--c / o VE 3FFA.
IUVF-Via ON4lM

73, Jo~n , K41 1F

-

~ }~[t~-...:;.... .__::o.."~ • •
Heinz, DL8YS, used this line station to earn
WAZ. DJ.8YS and K4/fF had Iheir lirst QSO
in April, 1967 back when K4lfF was Jusl

beginning as DX Editor.

SEND IN EARLY FOR ALL CQ CONTEST FORMS AND LOG SHEETS
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GEORGE JACOBS, W3ASK,ON

pagation
J ,

Letter writing has paid off, and
propagation informat ion is again be­
ing carried hourly on WWV!

The inst itute for Telecommunication
Sciences (ITS) of the U.S. Dept. of
Commerce did in fact discontinue its
fourteen minute past each hour prop­
agation announcement on October 1.
However, in response to a very large
volume of mail received from radi o
amateurs and other users of the h.t.
radio spectrum, thanks in very large
measure to CO's August editorial ,
another government agency picked
up the sponsorship of new propaga­
tion announcements .

Prepared and sponsored by the
Space Environment Laboratory (SEL)
of the National Oceanic and Atmo­
spheric Administrati on, these new
announ cements began on October 1,
and are given at eighteen minutes
past each hour on all WWV frequen­
cies. At present they consist of the
latest ava ilable value of 2800 MHz
(10 cm) solar flux and the A·index
for geomagnetic activity. When per­
tinent, the announcement will also
include solar flare data.

The present SEL announcements
do not contain hf propagation fore­
casts but the solar flux and geomag­
netic data are adequate for do-It­
yourself type forecasts.' SEL does
intend to make these new announce­
ments more responsive to the needs
of h.t. users in the future.

If you find the new announcements
helpful but would like to see addt­
tiona! propagation data included,
send your ideas and suggestions to :

Mr. Glenn Jean
Space Environment Services Center
SEL-NOAA
Boulder, Colorado
80302

'11307 Clara St. , Silver Spring, MD, 20902

I " A Breakthrough In Simplifying Iono­
spheric Propagation Forecasts," Jacobs,
G. and Cohen, T.J., CO,March 1975, p. 16.
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LAST MINUTE FORECAST

Oay.to·Oay Con ditions E~p"et"d For Oae. , 1976

E~p"et"d Sign at Quality
Propagation Index...... ...... (.j (3) (2) (0
O"le
Abo~e Normal , 28 A ABC
High Normal. 1.3. 5. 18- A B C C·O

19,2.,27,30
Low Normal : 2, 4. 6-7, 12_ 8 C 0 O_E

14. 17, <'0-21, 23. 26,
29, 31

8,,10.... Normal : S, 11, 15- C 0 O·E E
16,22.25

Oi,turbad: ~10 C-E O-E E E

Where u p"eted signal quamy is:
A-be" lI" nt ope ning, "oceptionall y strong, steady

signats g'eater than S9+3ll dB.
B-Good opening, mOderatel y , trong sign"ls ~af)'­

i ng betweft n S9 and S9+30 dB. .... il h lillie l ad l"1l
Or noise.

C- Fair op"ning, signals bet ee e mod"rately sl fong
and ....eek. ~arying bel een S3 and S9, .... i lh
some l ading and noise.

O-Poor opening, w ilh ....u k signals ~ af)' l ng be­
l ....een S l find S3, and .... Ith considerable l ad ing
and noise.

E_No opening "xp" cled.

HOW TO USE THIS FORECAST
1, Find pmpagation Indu a",ocialed ....lt h par l lC­

ul ar band opening Irom Propa gati on Che rt, ep·
purlng on lhe lollowi ng paget.

2. With the propagation Ind .... use the abo~e table
10 l i nd the expeCled tlgnal quality an oelated
with l he band opening lor any day ot lhe month.
For example, a path show n in lhe Charla with
a pro p.gelion Indu 01 <3) w ill be good (B) on
Oec. 1, l el r (Cj on th" 2nd , and good (B) aga in
on the 3'd, etc.
For upda ted intormat ion dial Alu Code 516-883­

6223 tor DtAL·A-PROP. aubscribe to bi·.... eakly
MAIL·A.PROP, P,O. Box 86, Northport , NY 11768,
Or eheek WWV at 14 minule$ put eecn hour .

Solar Cycle Progress
Daily solar activity rose slightly

during August and September, but
the sunspot cycle continues to de­
crease at a slow rate.

The Swiss Federal Solar Observa­
tory at Zurich reports a monthly
mean sunspot number of 17 for
August and 13 for September, 1976.
This results in 12-month running
smoothed sunspot numbers of 13
and 12 centered on February and
March, 1976, respectively. The sun­
spot cycle is measured by these
s m o o t he d sunspot numbe rs. A
smoothed sunspot number of 6 is
forecast for December, 1976 as the
present cycle gets closer and closer
to its minimum value.

December Conditions
Twenty meters should continue to

be the best band for worldwide DX
during December. The band should
open on most days just after sunrise ,
and remain open until an hour or two
after sunset. Signals should peak
toward Europe and the east about
Noon ; toward Africa during the early
afternoon ; towards South America
during the late afternoon ; towards
the Pac ific area and Australasia dur­
ing the early evening and towards
Antarctica a bit tater in the evening.
When conditions are HIGH or ABOVE
NORMAL, the band may remain open
for OX until as late as Midnight.

Even though we're near the bot­
tom of the present sunspot cycle,
look for some fair ly good OX open­
ings on 15 meters when conditions
are HIGH or ABOVE NORMAL. Check
for openings towards Europe, Africa
and the east before Noon ; towards
South America during the early after­
noon and towards the Pacific and
Australasia during the late afternoon.
Although not likely to happen very
often, look for some 10 meter OX
openings when conditions are HIGH
or ABOVE NORMAL. Best bet is for
openings towards South America
during the early afternoon, although
the band may also open briefly to­
wards Africa from the eastern half of
the country and towards the Pacific
and Australasia from the western
half.

With the hours of darkness at a
maximum in the northern heml­
sphere, and static levels at season­
ally low values, a considerable im­
p rovement i s expected in DX
propagation during the hours of
darkness on the 40. 80 and 160 me­
ter bands. Forty should open for DX
during the early afternoon, with the
first signals coming from Europe.
After sundown the band should open
to Africa and to South America. Sig­
nals from the Pacific area, the Far
East and Australasia should peak
just before sunrise, but the band may



r. A secondary seasonal peak in December 15, 1976-February 15, 1977
n aporadtc-E propagation usually takes Time Zone: EST (24-Hour Time)
d place du ring December (the major EASTERN USA TO:
a peak is during the summer months) .

" ao " eo
e This should result in occasional MlIl . rs 1oI1I11Irs 1oI1I11Irs 1oI1I1. rs

- short-skip openings on 10 and 6 western 09_1 1 (1) ' • 06·07 (1) 15·16 (1) 17-19 (1), 08·09 (1) 07·08 (2) 16· 17 (2) 19·20 (2)
e meters as short as a few hundred Cent,al 09· 11 (2) 08·10 (3l 17-19 13l 20-02 (3)

mi les, and long 1400 miles.
Eur ope 11·12 (1) 10-12 (4 19-01 2 02-03 (2)- as as .eo North 12·13 (3) 01-03 (3) 03-04 11)

d Some auroral-type v.h.f. ionospheric Afr ica 13-14 (2) 03-04 (2) 20-00 1) '
t a-r s (1) 04·05 (1) 00-02 (2) "

" openings are also likely to occur 02.03 (1)"

r du ring December, especially when Northern 08·10 (1) 06·07 (1) 15-17 (1) 17-19 (1)
Europ e 07·11 (2) 17-19 (2) 19-01 (2l

d ionospheric cond itions on the h.f. , 11-12(1) 19·0 1 (1) 01.03j1
European "·02 1'1 21-00 1)'

0 bands are BELOW NORMAL or DIS- USSR 02·03 1

s TURBED Be sure to check the " Last Eu tern 08-09 (1) 07-08 (1) 17·19 (1) 16·20 (1)

Minute Forecast " at the beg inni ng of
Medi l er· 09-10 (2) 08-10 (2) 19·21 (2) 20-22 (2)
ranean & 10- 11 (1) 10·1 2 (3l 21-00 (1) 22·00 (1)

e this column for those days that are Middle 12_1 4 (2 00-01 (2) 20·22 (1) '
Eaat 14·15 (1) 01-02 (I)

e forecast to be in these categories Weate rn 10-12 (1) ' • 06·07(1) 18·20 (1) 19-22 (11

during the month.
Af r ica 08-09 (11 07·09 (2) 20-23 (21 22-01 (2

09.11 l2 09-12 (1) 23-<l2!1 01·03 (Il
r 11·13 3) 12· 14 (2j 02·03 2) 22-01 (1 •

13·14 (2) 14-16 (3 03-04 (I)
C 14-15 (11 16·17 (21

- HOW TO USE THE OX 17. 18 (11
PROPAGAT ION CHARTS ElIslern 08·11(1) 07·13 f) 18·20 (1) 19·00 (1)

r & Cenlral 11-13 (2) 13·16 2\ 20-23 (2)
t. ,,, Chart app ropria te tc your transmitter Alr ica 13·14 (1) 16·18 (1 23.0 1 (1)t loca tion. The Esstern USA Chari can be ullld In Sou the rn 10-13 (1)" 07·09 (1) 18·20 (1) 19.22 (I)the 1. 2. 3. 4. 8, KP4. KG. and KV4 IIre81 In the- USA and adjeCllnt cell erlllle in Can ade: Ihe ceo-

Af r ica 08·09 (1) 12·14 (1) 20·22 (1)
09-11 (2) 14·15 (2) 22-00 (1)

Iral USA Chart ;n the 5, 9 and 0 areas : Ihe West· 11.13(3) 15·16 (3) 22·00 (1)
ern USA Cha rt in t he 6 and 7 areae, and wllh 13_14 (2) 16-17 (2)
ao mewhat leu accurecy In Ihe KH6 and Kl7 erees. 14·15 (1) 17-19 (I)

2. The pred icted times 01 opening. ar. l ound Ceot ral 16·18 (1) 07·10 (1) 06.0811) 06.07 (1)under ", eppropriete mele, band column '"through 80 Me ters) l or a part icu lar OX reg ion. " '
& Sou lh 19·21 (1) 18·22 1) 18·20 (I)
Aaia

sho wn In the lell hand column 01 th e Cherts . A 0 0

Sou th· 16·18 (1)- In dicates the btlst time 10 lis ten ", tc meltl l 07-10 (I) 06·08 (I) 06007 (11

r openings; 0 best l ime s l or 160 meter openings esst Aala 17·20 (I) 18·21 (1) 18·20 (1
3. The p ropegellon {ndl!}( Is Ihe num ber thaI IIP- ,,, 16·18 (1) 06·07 (1) 05·08 (1) 05.08(1 )

peara in ( I afte r Ihe lime 01 ee ch pred icted East 07·09 (2) 17·18 II) 17-18 (1)
• op ening. The Index ind ica tes the nu mber 01 dey. 09·11 (I), durin g the mo nth on wh ich the openi ng J. IIX- 15-17 (ll

pected 10 teke place as tcucwe: 17-19 (2
(4) Open ing enoutd occur on more then 22 days 19·21 (I}
(3) Opening should occur between 14 and 22 days South 13·15 (W " 05·07 (1) 01002 (1) (l4.05\1)
(2) Ope ning should occur between 7 and 13 dllY. Pacific 12-14 (11 07-10 (2) 02-04 {2l 05007 21, (II Ope ning should occur on leu than 7 daya & Ntlw 14·17 (2) 10· 18 (1) 04·07 P 07-08 11

•
ReIer to the "Lasl M lnule Forec aal " at Ihe begln- Zeal and 17·18 (1) 18·20 (2) 07-08 ,2) 04007 I ) '
ning 01 th is Propagallon column lor the actuer 20·22 (1) 08·09 (1)
da tea on wh iCh an open ing w ith e specUlc proPll ga_ Au.trat_ 14·16 (I) " 06.07 (1) 03·05 (1) 05.06(11lion index is likel y to occur. and Ihe .ignal quality asia 12·15 (1) 07·10 (2l 05·08 (2) 06·07 (2
thaI can ba expected. 15· 17 (2) 10-12 11 08-09 (1) 07-08 (1)

4, T ime ahown in the Cha rts are In Ihe 24_hOu, 17· 18 (1) 15-16 1) 17·19 (1) 17·18 (1)
sys tem. where 00 ia midnight: 12 la noon; 01 i. 1 16·19 (2) 05·07 (1) '
A,M.. 13 Is 1 P.M.. etc . Ap propr iale slend" d time la 19·21 (1)

, us ed. not GMT. To convert to GMT. add to the times Cerib- 10-15 {11' o 06·07 (I) 1]·1 8 (1) 18-20 (1).hown in Ihe appropria te Chart 8 hour. In PST bean. 08-09 {11 07-08 (31 18·19 (2) 20-21 (2)Zone . 7 hours In M ST Zone . 6 h o u~ In CST Zone.
and 5 houra in EST Zone , For example. 14 in Wash.

Cenlrel 09- 12 (2) 08-09 f41 19-21 (31 21·04 (3)

inglon. DC. ;a 19 GMT. When it ia 20 In l os Ange les
America 12-16 (3) 09-11(3) 21·03 (2) OH16 (2), 16·17 (2) 11·15 (2) 03·06 (3) 06'{)7 (1)

It is 04 GM T. etc . Northern 17-18 {1} 15-17 (31 06-07 (2) 21-«l (1) 's '" c heft. ." base d upon , tran .mltler Count r ies 17-18 (4) 07·08 (1) 03·05 (2) '
po wer 01 250 wall. c.w" or 1 kW, p.e,p, on side. 01 Soulh 18·19 (2) 05-06 (1)'
ban d. into a dipole an tenne e qu arter·wevelength America is-eo 1'1above II round on 160 and 80 meters. e hall-wave 01-03 1
above groun d on 40 end 20 melers. and II wave_ Peru. !t·15 (TO06-07 [ 1) 19·21 (1) 21·03 (1)length above ground on 15 and 10 metera. For each Boli vi a, 08·09 (1 07·09 2) 21·02 (2) 03.05 (2)10 db lIal n above m ese reference levels. the Para9uay . 09·11 (2) 09·10 (1) 02·05 (1) 05·06 (1)propege tion index wi ll increase by one levl' l : l or Braz il, 11-13 (Il 12·14 !f) 05·06 (2) 03·05 (I) '
ee ch 10 db loss . It will lower by one level . Chile. 13·14 (2) 14-15 2l 06·07 (I)

6, Propa gation dala. con tai ne d In the Charts hili ArgenHna 14·15 (3) 15-16 (3l
been prepared Irom eeere data publiahed by the .., 15·16 (2) 16-1714)
[nstilule For Te lecommunication Sc iences ot the Urug uay 16-17 (1) 17·18 3)
U.S. Dept. 01 Commerce. Bou lder. Colorado, 80302. 18·19 (2)

19·20 (1)
22·00 (I)

This month's column contains OX
McM urdO 115.17 (1) 07·09 (1) 22·00 (1) N"Sou nd. 17·18 (1) 00002 (2)

Propagat ion Charts val id th rough Anlarc- I 18· 20 (2) 02·06 (1)
ttca I 20'22 \1)

February 15, 1977. Short-Skip Prop- i 22·00 21

agation Charts for use du ring Decem- · 00-02 (1)

ber appeared in last month 's column. Time Zones: CST & MST
The Editor of this column would (24-Hour Time)

like to take this opportunity to ex- CENTRAL USA TO:
tend his warmest wishes to everyone, ts so eo eo
everywhere du ring this holiday sea- Mel. rs Meters M91ers Metell

son , and to herald the good news Western 09·1 1 (1) ll6·08 (11 15-17 (I) 17·19 (ll
'" 08·10 (2) 17_19 (2) 19-00 12that solar activity is almost certain Southern 10·12 (3) 19·1 2 (3) 00.01 1

to rise again during the New Yea r. Europe 12·13 (2j 23·01 (21 20-01 {1 •
& North 13·15 {I 01·02 (1

73, George, W3ASK Alr lce
North ll,n 08· 11 (1) 07·08 (1) 16-16 (ll 18·00 (1)
a Cent,al 08·11 (2) 18·19 (2 20·00 (1)'
Europe & 11· 12 (1) 19-22 (11
European 22·00 (21
USSR I 00-01 (1)

' Ind i cetes Best Time ,,, 160 MeIer Openings.
,o l nd icates Besl T ime ,,, 10 Meter Openings.

remain open for an hour or two late
Fairly good DX is also expected 0
80 meters between sundown an
sunrise. Signals from Europe, Afric
and the east should peak befor
Midnight ; signals from South Amer
Ice should be in for most of th
hours of darkness; signals from Aus
tralasia and the Pac ific area shoul
peak just before sunrise. There wi
be many nights during Decembe
when 80 meters will be the best ban
for DX propagation. Check both 4
and 80 meters for long-path opening
during sunrise and sunset periods.

December should be an actlv
month for 160 meter DXers. Check th
Contest Calendar in th is issue of CO
for the dates of the ARRL 160 Mete
DX Test and the annual Trans-Atfanti
DX Tests. Expect fai rly good condi
t ions on th is band, probably bette
than they have been during the pas
eleven years. Conditions on 160 me
ters are generally at their best during
periods of very low solar activity
Look for open ings towards Europe
and the eas t as early as 8 p.m. in the
EST time zone, wi th the band re
maining open unti l 2 a.m. Check fo
European openings in the CST time
zone between 8 p.m. and 1 a.m.
from 8 p.m. to Midnight in the MST
zone and to 11 p.rn. in PST zone
Some open ings towards the sou th
especially to the Caribbean area
should be possible from about 10
p.m. to 2 a.m. in all time zones, and
possibly right up until local sunrise
Openings towards the Pacific and
Australasia favor west coast stations
but it wi ll be worth looking for these
openings in all time zones between
4 a.m. and sunrise. A good rule to
remember about 160 meter DX open­
ings is that conditions tend to peak
about the time that the sun rises at
the easternmost terminal of a OX
path , or d uring the night-to-day
"greyline" period.

V.h.t.lonospheric Openings
Quite a bit of meteor shower ac­

tivity is expected du ring December.
Germinids, one of the year's major
meteor showers should begin on De­
cember 12 and last for abou t three
days. Maximum intensity should take
place around 4 p.m. EST on Decem­
ber 13, with a meteor rate of about
one a minute. This should permit
fairly good meteor-type open ings on
10, 6 and 2 meters. A second, but
considerably less intense shower
period is expected later in the month,
ca lled Ursids. This shower should
take place on December 21 and 22,
peaking about 6 am. EST on the
22nd , with a meteor rate of about 15
an hour.
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• Advance Registration $12.50 per person; with Hotel sahara late Show and two drinks
$23.00 per person or with Hotel Sahara Congo Dinner Show (en tree Corn ish Hen) no
drinks $30.00 per person. Tax and Gratuity included.

• Totie Fields and Bert Convy are scheduled entertainers in Hotel Sahara's Congo Room .

• Advance Registration must be received by on or before January 1, 1977.

r»

~~
...,!:

, .
J .• '':-l~n

The NATION'STWELFTH ANNUAL LAS VEGAS PRESTIGE CONVENTION

•

(

fil lregistered

fA'tOC

fA'tOC

fA'tOC

HOTEL SAHARA'S CONVENTION SPACE CENTER

January 6-9, 1977
Registration includes: registration tickets, admission to technical sessions,

Friday cockta il party hosted by T. P. L. Commun icat ions and TRI·EX Tower Corp. with
; Satu rday cockta il party hosted by Ham Radio MagaZine with

Hotel Sahara Buffet Brunch on Sunday, Tax and GratUity.

• Hotel Sahara room rate for registered delegates $17.00 per night plu s
room tax, single or double occupancy.

• Hotel Sahara room reservat ion request card will be sent to
delegate.

•

Send your check or money order to I P. O. Box 945, Boulder City, NV 89005
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A. EDWARD HOPPER, W2GT, ON

Awards

Ed., W2GT, Roy, ZUKG & Bob, W20ST.
Roy #1 Non-USA to get All Counties. Bob

got All Counties #38, 8-23·70.

."K2UVG/ 6
, 118

W2NCI 1119
W2CUC 1120
WN40MO

1121
WA2PCF

1122
W2H1H 1123

USA·CA Honor Roll
1500

W2NCt 305
W2CUC 306

""W2NCt 405
W2CUC 406
W2HIH 407

3000
W2CUC 173

2500
W2CUC 221

2000
W2CUC 260

USA-WPX-76 : Rules page 27 of Octo­
ber 1975 CO and page 42 of April
1976 CO or send s.a.s.e. to Bernie
Welch W8IMZ /AC8IMZ, 7735 Red­
bank Lane, Dayton , Ohio 45424. (This
Award is FREE) .
USA-CA AWARD : Rules Aug ust 1976
CO or send s.a.s.e. to W2GT, P.O. Box
73, Rochelle Park, N.J. 07662
SJRA VHF Award: The South Jersey
Radio Association (SJRA formed on
12 June 1916) is offering a special
award for any amateur who QSOs the
13 original states on v.h.t. during 1976.
Apply to: SJRA, P.O. Box 293, Cherry
Hill , N.J. 08002-send e.a.s.e. for
rules
Worked Frankford Radio Club Award:
Thi s free Award offered by the Frank­
ford Radio Club. USA and VE stations
need to work 25 members, other sta­
tions need to work 15 club members.
Send log data (no QSLs) to : Jack
Heisey, K2FLlW3MDE, 616 Chestnut
Street , Palmyra, N.J. 08065.
World Wide OX Association Award:
Here is the OX Award of the future, a
brain child of Gus Browning, W4BPD
and Frank Jerome, K5CM. This free

Awards Issued
Frank Heller, W2CUC waited until

he had them all and then was issued
USA-CA-500 through 2000 endorsed
All S.S.B., All 14, All Mobi les. USA-CA­
2500 endorsed All S.S.B. ; and Mixed
USA-CA-3000 and All Counties.

Ray Teeter, W2NCI, qualified for
USA-CA-500, 1000, and 1500 endors­
ed All A·1.

Bob Fuss, W2HIH won USA·CA-500
and 1000 endorsed All S.S.B. and All
Mobiles.

Hank Kahrs , K2UVG/6 acquired
USA-CA-500.

Dr. John Reasoner, WN4QMQ re­
ceived USA-CA-500 endorsed All 2
Way-C.W. and became the first U.S.
amateur to receive USA-CA-500 as an
S.W.L. (WO-10646 # 370 issued 4-26­
64) and then as a Novice. (Garry
Hammond, VE3GCO had received
USA-CA-500· #384 5-23-64 as VE3­
7554 and the n as VE3GCO # 731 8-6­
69) .

Lewis Zell , WA2PCF gained USA­
CA-500 endorsed All S.S.B.

Awards
AWARDS sponsored by CO: NOTE
some new Custodians :

WAZ: Complete rules for regu lar WAZ
and single band WAZ pages 54, 55
and 56 May 1976 CO or send s.a.s.e.
for rules and necessary forms to :
John Attaway, K41 1F, P.O. Box 205,
Winter Haven, Florida 33880.
CO OX/WPX Awards: Complete rules
pages 57 and 72 May 1976 CO or
send s.a.s.e. to New Custodian : Rod
Linkous, W7YBX, 5632 47th Avenue
SW, Seattle , Washi ngton 98136.

WPX: Rules pages 56 and 57 May
1976 CO or s.e.s .e. to New Custodian :
Bob Huntington, W6TCO, 5014 Min­
dora, Torrance, California 90505.

VPX: Rules page 57 May 1976 CO or
s.a.s.e. to New Custodian : W6TCQ.

WPNX: Rules page 57 May 1976 CQ
or s.a.s .e. to New Custodian: W6TCQ.

The December, "Story of The Month"
as told by AI, is:

Alfred L. Pedneau, K5HKG
All Counties # 117, 6-29-74

"Born in New Orleans, Louisiana,
where I lived until I enlisted in the
Navy.

"My first interest in amateur radio
came about 1953 when my Father,
W5EKL (now a silent key) was first
licensed.

" I was fi rst l icensed in September
1956 as KN5HKG, but did not do much
operating as a Novice.

" I graduated from high school and
trade school in New Orleans, I ma­
jored in Electronic Comm unications.
Got a Technician license in 1957 and
my present license in 1960.

" I enlisted in the Navy and worked
as an aviation electrician /instrument
technician. Was an airborne commu­
nication operator plus a few other air­
borne duties from time to time. Spent
18\7 years in the Navy. Was licensed
as KR6JP in 1963-1964 in Okinawa.

" Got transferred to Corpus Christi ,
Texas, the first time, in July 1964. I
soon ran across the County Hunters
on 40 and 20. It was not long before
I became mobi le and started giving
out counties. I have given out counties
either mobile or aeronautical mobile
in 32 states and operated portable in
2 other states.

" I am happily married and we have
3 children . Have started working the
counties over again , but will take it a
lot easier this time. Am a member of
MARAC.

As this is being written , I am at­
tend ing college in Louisiana" . Signed,
" The Hong Kong Gorilla" .

·P.O. Box 73, Rochell Park, NJ 07662.

Special Honor Roll
(All Counties)

#154-Francis H. Heller,
W2CUC 7-21-76.
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9. This award is FREE! WWDXA award
standings will be published annually
in DXers Magazine.
10. Apply by mailing ver ified con­
firmation list to the Award Manager
of WWDXA: Frank Jerome, K5CM,
90B Holoway, Midwest City, Oklahoma
73110, U.S.A. NOTE: There is no " min­
imum" amount of aSl cards needed
for this Award . Satellite DXers wi th
10 aSls and Novices with 25 OSls
are encouraged to apply. YOU deter­
mine where you will be on the annu­
ally published list.
Utah-All-County Award : Issued for
working all 29 Utah Counties. Al­
though there have bee n reports of
th is Award cost as being 50(: or free,
the latest data is that the cost is
$1.00. Send GCR and $1 .00 to : " Mid"
Middleton, W7ZC. P.O. Box 303,
Springdale, Utah 84767. Award is free
to handicapped.
Mobile Century Award and Worked
All Continents Mobile Award : The
committee of The Amateur Radio
Mobile Society have now decided
that their M.C.A. and W.A.C.lM
Awards are available to non-members
of The Soc iety. The Awards cater
especially for the mobile amateur and
qualification is as follows : M.C.A.:
Confirmed asos with 100 countries
taken from the A.R.R.L. Countries list
wh ilst operating mobile. Stickers are
available for eac h 20 co untries co n­
firmed.
W.A.C.lM: One confirmed aso with
Europe, Africa. Asia , North and South
America and Australasia wh ilst op­
erating mobile.

The Awards are issued free to
members of The Society (except for
the return postage of the aSL cards) ,
but for non-members the charges are
as fo llows (which includes the return
of OSL cards by surface mail):

M.C.A.: Within the United Kingdom
- 3.50p

Outside the United Kingdom-5 p
or 8 U.S. Dollars

Endorsement stickers-1 p or 2
U.S. Dollars

W.A.C.lM: All applicants-1 p or 2
U.S. Dollars

Receipt of M.C.A. automatically
places members of The Society in
the Honor Roll. Top three places in
May 1976 were : W6KZL/M6-260;
F3DJ /M-221 ; G3BID/ M-214.

The Awards Manager is Christopher
J. Page , G4BUE, " Tatworth", Station
Road , North c nenev. Lewes, Sussex,
England.
Notes

Conditions have been real crazy.
but hope you are getting your needed
Counties and OSLs. Write and tell
me, How was you r month?

73, Ed., W2GT

Solid State
TV Camera

internationally recognized lists.
3. To apply for this award, the appli­
cant must supply a verified list of
confirmations in his possession, or a
list of other awards acknowledging
confirmations.
4. Confirmations and list, or other
awards and list, may be verifi ed by
submitting to:

a. any radio club officer.
b. any notary public certifying

officer.
c. any two licensed amateurs.
d. any WWDXA member.
e. appointed representatives.

5. Total accumulative confirmations
can be in any quantity from any call
sign or operating location of a DXer.

example:
110 OSls as W6XXX

BO OSLs as W1 XXX
42 CSls as Dl4XX

232 OSls for total accu­
mulative of WWDXA
AWARD.

6. All confirmations laSls) must be
for contacts with government l icens­
ed amateur radio land stations only.
7. DO NOT send confirmations (OSls)
outside of your local call area. (Fol­
low rule 4).
B. This award is issued for all one
mode, all one band, or mixed modes
and bands.

Tel: 203/875-5198

DENSON ELECTRONIC CORPORATION
Ot1ice , .. lonriltw 51 .
Ellington. Conn.

M.il: P.O. 80_ as
Vernon. Conn. 06066

:( '-=~\: 1
- ..... - 1

\. JAM"! Utah All-County."" " . . ~_ . I • • _ . . Award., " _ 6-- ,_..

-

awards purpose is to see who the I
reall y big DXer is, and to encourage
" newcomers" to really get their feet
wet and seek endorsements. Satellite
DXers and Novices are also encour­
aged. This Award is somewhat differ­
ent than what you may have become
accustomed to. You need not send in
OSL cards, hut have them verified in
your neighborhood. No money is re­
quired to change hands for the award.
You may work off of other awards
issued by " nat ional" organizations.
Yes , this is the International award of
the future. Here are the rules:
1. This award recognizes the total ac­
cumulative country count confirma­
tions received by an individual DXer
during the DXers operating lifetime.
This award is available to ALL radio
amateurs of the world .
2. Countries are as established by

18,361 - Idea' 10!0'W con camera fOt" teeurity Of other instaUMton. 7038

. 'l" vid icon. random IC'I . power supply. 117VAC 60 CPS. v'deo output

. H fez 4SO lion. ALe. WI. 5.6 Ibs. 6,6 'OW II 9 .5"0 II 3 .2"H . e'."d

new. Jap_lIe import. l •• len. $ 129.50
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By the time many of you will be
reading thi s it will be all over but
the " wait unti l next year" altbtes for
CQ WW conteste rs.

Writing a Column so far in advance
(mid-September at th is writing) makes
it impossible to report current hap­
penings. We do know that several
Contest Expedit ions are being
planned, especially to the Caribbean
and a few isolated areas.

The weekly bulletins, Geoff Watts '
News Sheet, Gus Browning 's DXers
Mag. and others will have informed
you about them. (I always forward
last minute ann ouncements to them.)

A reminder, the African (W6RR)
and Carib.lCA (W6AM & KP4AST)
Trophies are only available to resl­
dents of those areas. We define a
resident as someone who has lived
there for a reasonable length of time,
not necessarily a native of the
country.

Therefore if you are in that cate­
gory it would be very helpful if you
gave your status. We usually have
to write to find out. You have no idea
of some of the prob lems we run into
trying to get awards to some of you
guys.

Your phone entries should be in
the mail by this time, hope you used
Air Mail. If you didn 't, make sure you
do so for your CW. entry. Need J say
more about our present day mail
service?

73 for now, Frank, W1WY

ARRL 160 C.W. Contest
Starts: 2200 GMT Friday, December 3
Ends: 1600 GMT Sunday, December 5

Th is will be the 7th annual Top
Band contest organized by the ARRL.
Activity will be between state-s ide
stati ons, and VE's and also OX. (No
OX to OX however).

Exchange: RST and ARRL section ,
country if its a OX station.

Scoring: Contacts between stations
in AARL sections 2 points, with other

'14 Sherwood Rd ., Stamford, Conn. 06905

Calendar of Events
• Nov. 5·8 CHC/FHC/ HTH Party

•• Nov. 6·7 ASGB 7 MHz Phone
• Nov. 6·8 AA AL CW Sweepstakes

•• Nov. 9·10 YLRL Anniv. Phone
• Nov. 13·14 Delaware OSOParty
• Nov. 13-14 Missouri QSO Party
• Nov. 13-14 European ATTY Contest
• Nov. 14 Czech. DX Contest
• Nov. 20-21 Austrian 160 Contest
• Nov. 20-22 AA AL Phone SS

•• Nov. 27·28 CO WW DXCW Contest
Dec. 3-5 AAAL 160 Contest
Dec. 4-5 TOPS 3.5 MHz Contest
Dec. 4-5 Tel. Pioneers Party
Dec. 11-1 2 ARAL 10 Meter Contest
Dec. 11-12 Hungarian DX Contest
Dec. 11-1 2 Spanish CW Contest
Dec. 18-19 S.O.w.P. QSO Party
Jan. 8-9 YU 80 Meter Contest
Jan. lS " Hunting Lions" Party
Jan. 15-16 DL QAP Contest
Jan. 28·30 CQ WW 160 Contest
Jan. 29-30 French CW Contest

• Covered last month.
•• Covered in Sept. issue.

areas S points . The multiplier is de­
termined by the number of ARRL
secti ons worked , (74 possible) pius
VE8 and OX countries. (see secti on
list in OST)

Awards : Certificates to top scorers
in each section and eac h OX co unt ry.

Keep the OX-wind ow (182S-1830)
cl ear of stateside operation, that's
where the OX stations will be call ing.
Th ey will be listen ing 1800-180S or on
frequencies they specify for your
answer. Look for KH6 's and etc. at
the top end of the band, 1995-2000.
They also will be listen ing down at
the low end. There is a lot of unused
space between 1830-1850 so don 't
crowd yo ur operati on bel ow 1825.
(The above of course applies mostly
to East Coast and Mid-West stations.)

The usual grounds for disqualifica­
tion , violation of rules, excessive
duplicate contac ts and etc. will pre­
vail. A large s.a.s.e. to ARRL will get
you the necesary forms to make log
keep ing easi er.

All ent ries should be postmarked
no later than Jan. 10th to ARAL Com­
municati ons Dept., 160 Contest, 225

BY FRANK ANZALONE, W1WY

Main Street, Newington, Conn. 06111

TOPS 3.5 MHz C.W. Contest
Starts : 1800 GMT Saturday,

December 4
Ends : 1800 GMT Sunday, December 5

Th is is the Tops C.W. Club's an­
nual contest in which as the t itle
indicates the act ivity is concentrated
on 80 meters. For the contest it will
be between 3.S and 3.6 MHz, with OX
on the low end.

Exchange: RST plus a contact
number starting with 001 .

Scoring: Contacts with own coun­
try 1 point. With stati ons on the same
co nti nent 2 points. With stations on
other cont inents S points. Contacts
with HO sat ion GW8WJ or GW6AO
25 points. (Each call area in W/K,
VE/ VO, UA, and VK count as sep­
arate count ries.)

Final Score: Total OSO points mul­
ti pl ied by number of prefixes worked.
(Same as WPX)

Ent ries may be single or multi­
operato r.

Mailing deadline is January 31st to:
Peter Lumb, G3IRM, 14 Linton Gar­
dens, Bury Saint Edmunds, Suffolk
IP33 20Z, England.

Telephone Pioneers QSO Party
Starts: 1900 GMT Saturday,

December 4
Ends: OSOO GMT Monday,

December 6
This is the 12th annual party spon­

so red by the Stanley S. Holmes
Chapter In which telephone pi oneer
ham operators will be able to contact
other members in the United States,
Canada and in foreign countries.
(F2CA will be looking for stateside
OS05,)

Exchange: Signal report , contact
number, chapter name and number.

Scoring: One point for each ex­
change with a Pioneer in any chap­
te r. And one point for each different
chapter worked .

The same stati on may be worked
on more than one band, but only one
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The DX fraternity was saddened to hear o f the passing away of John Martin, VK3JW
on August 22nd. John will be remembered for his DX-pedition to Mellish Reef as
VK9JW, putting that spot on the air for the first time . The Pacific DX Net which John
ran elflciently for many years is don ating the " VK3JW Memorial Trophy" to the CQ
WW Contes t, which will be awarded in perpetuity to the highest scoring sing/e-op
14 MHz phone station in Oceania . John is shown here at WBS/ XC when he visited

Dennis in 1974.

Hungarian C.W. Contest
Starts: 1600 GMT Saturday,

December 11
Ends: 1600 GMT Sunday,

December 12
Its the HA's working the world on

all bands 3.5 thru 28 MHz on c.w.
only,

Operation will be in three classes:
Single operator, single band; si ngle
operator, all band; and multi-operator
all band. (Ctub stations enter the
latter.)

Exchange: RST plus a contact
number start ing with 001 . In addition
the HA stations will send 2 letters to
identi fy the ir co unty.

Scoring: One point for each HA
contact. And a multiplier of one for
each different HA county worked on
each band. (Same station may be
worked once on eac h band.)

HA counties : BA, BP, BE, BN, BO,
cs, FE, GY, HA, HE, KO, NO, PE,
SA, SO, SZ, TO, VA, VE, ZA.

Final Score: Total QSO points
from all bands times the sum of the
county multiplie r from each band.

Awards: Cert ificates to the fi rst
place wi nner in each country, and
each class.

Logs must be made out in the
usual fo rm plus a summary sheet and
a signed declaration. Send withi n
six weeks after the end of contest
to: Radio Amateur League of Buda­
pest, P.O. Box 2, H-1 553 Budapest,
Hungary .

Spanish C.W. Contest
Starts: 2000 GMT Satu rday,

December 11
Ends: 2000 GMT Sunday,

December 12
Its the world working the Espanoles

on c.w. in this one. Use all bands,
3.5 thru 28 MHz.

Exchange: RST plus a three figure
aso num ber sta rti ng with 001.

Scoring: Contacts between EA sta­
t ions and the Phil lipines or Htspano­
american count ries are worth 3 points .
Follow ing prefixes will be considered
as three pointers: DU, CE, CM/CO,
CP, ex, HC, HI, HK, HP, HR, KP4,
LU, OA, PY, TG, TI, XE/XF, YN, YS,
YV, ZP or equivalent prefixes.

Between EA and all other non­
Hispano and non-European coun­
tries, 2 points.

Between EA and Europeans, 1
point.

Multiplier: For EA, each DXCC
country worked on each band. All
others use EA call districts worked
on each band.

Final Score: Total QSO poi nts
from all bands times the sum of the
multipl ier fr om each band.

(Continued on page 90)

even in this period of the low sun­
spot cycle.

This is a worldwide activity in
which DX stations are permitted to
work othe r DX. You are not lim ited
to working W/ K and VE's only. The
same station may be worked on both
phone and c.w.

Exchange: Stations in the 50 U.S.
states and Canada send RS(T) and
their state or province. Others send
RS(T) and a consec utive contact
number sta rt ing wi th 001 . (KP4, KV4,
KZ5, KC6 and etc . also use a con­
tac t number.) Stations not land ­
based given their ITU region.

Scoring: Each completed QSO is
worth 2 points, 4 points if its with a
Novice. The multipli er is determined
by the U.S. states, VE call areas,
DXCC countries and ITU regions
worked. (U.S. and Canada not
counted)

Frequencies: CW. - 28000-28050,
Novice - 28 100-28150, S.S .B . ­
28500·28600, A.M , - 28800-29000 ,
Osc ar contacts permi tted .

Awards: Certificates to the highest
scoring single operator entry in each
ARRL section, VE call area and DX
country. Mult i-operator and Novice
awards will be given if three or mo re
entries in a sec tion are received.

Here again it is recommended you
send a large s.a.s.e. to ARRL for ap­
propriate log forms.

Mai li ng deadline for entries is Jan.
21st to: ARRL Communications Dept.,
10 Meter Contest, 225 Main St reet,
Newington, Conn. 06111

K2BT
VE1CD

G3FXB
G4BUE .

1976 Results
French Contest

C.W. W8VSK .. , 15.200
ACIPL 27, 115 ~~~oso 1.080
W1FJJ 18.666 HH 8.756
ACI OPJ 1.122 VE3DMC 3,304
AC3ARK 10,512 Phone
K. IEX ., 20, 136 F2YS/W2,. 17.00.
WS.OGW , .10.97. AC.WSF 71 .
WS.EOD 768 AD8CFU 1.710
K5ETA " 3.780 VE3BS 38.290

Bermuda Contest
C.W. Phone
.. , .... 11.253 W1HFS .. , 37.170

........ 10.668 W4UPJ 21.9.2

. .. ,.32.637 G.G I .46,49<1
..... .22 ,176 G3VPW , .2.,420

Wi nner. and runne r·up. , The wi nners received
Ihei , I ward, I t a banq uel in Hlmilton. Bermuda
1111 month. G.BKI/ VP9 (eW) and VP91S (Ph) we'e
the top Bermudiana.

mode per band.
Frequencies: Phone - 3969, 7275,

14295, 21 365,28675, 50.1 00 to 50.250,
144.275 to 145.500, CW. - 3565,
7065, 14065, 21065. Also any fr e­
quency permi ted by FCC regulat ions
for RTTY, ATV, 160 and etc .

Be sure to indicate you r chapter
name on your log and mail no later
than January 10th to Gene Prze­
bieglec, WB2ZMU, Stanley S. Holmes
Chapter #55, Telephone Pioneers of
America, 100 Central Avenue, Kear­
ney, N.J. 07032

ARRL 10 Meter Contesr
Starts : 1200 GMT Saturday,

December 11
Ends: 2359 GMT Sunday,

December 12
This is the 4th annual contest on

10 meters and has gained popularity
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Fig. B-Equivafency between high-pass filter configura-
tions. fn most important respects, the above arrange-
ments display the same behavior. (A) Three luff "T"
sections . . . matched condition. (8 ) Electrically identi-
cal circuit, but with paired capacitors replaced by single
units. (C) Three lull " pi" sections . . . matched conat-
tions. (0) Same as (Cl, but with inductively-coupled

input.

Even though one does not mention ether in polite
society th ese days, it is an open secret th at Einstein
found it convenient to allude to " ghost-fields". An-
other Nobel -pri ze laureate, Pau l Dirac, postulated
space to be " filled" with und etectable electrons.
Whether physicists, mathematicians, vacuum tech-
nologists, and amateurs al l refer to the same thing
when they speak about space is, indeed, a moot
question. Much like Omar Khayyam's wine-grape,
"that can with logic absolute, the Two-and-Seventy
jarring Sects confute" . the wonderful photon divests
the diverse arguments about space of their potency.

One of the games that charged-particles play
reminds us of the opossum, which feigns death
when exposed to danger. When unl ike charges are
rap idly brought tog ether, a mutual annih il ation takes
place, or so yo u would be led to be lieve from the
evidence of a charge-detecti ng device, such as an
electroscope. Actual ly, th e energy invested in the
charges just prior to their demise. now resides in
the space-propagating photons . Fro m Kent to
Superman, as it were! The frequency of the electro-
magnetic waves associated with the photon is
neatly given by E/ h, where E is the energy that
"disappeared" with the neutralization of the charges,

Radiation (Continued from page 69)

of light propagati on during the latter portion of the
last century. Once the wave nature of light was
postulated, it seemed necessary to provide a me­
dium in' which such waves could perform their
undulations. Of course, the analogies to water
waves, and to acoustic waves in air, are quite
obvious. To serve this purpose, the so-ca lled
"ether," "or aether" was concocted. In order for
ether to harmonize with observable nature and with
experimen t, it had to be endowed with some won­
derfu ll y-m agic properties. Its density and viscosity
were zero, and it was completely transparent. It
permeated everything . The very science which
objected to theological assertations regarding things
pertaining to spiritual and material domains, now
fabricated its own invisible, unfathomable, but
nevertheless omnipotent state-of-being . Ultimately,
the idea of an ether lost favor after experimental
investigation failed to disclose an "ether wind" re­
sulting from the earth 's rotational and orbital mo­
tions th rough it. In retrospect , one ponders the
vali dity of the searc h fo r ether motion , consideri ng
the teneous natu re predicated fo r th is medi um. In­
terest ingly, we now know that l iq uid helium at near­
zero temperature actually displays weird properties
which are attributed to its zero viscosity!

It is difficult to conclude that the ether has really
been abandoned. Although the mathematician
abides in peace with his law-obeying fields, the
physicist has identified an almost embarrassingly
number of " parti cles" , all possessing the requisite
properties to bridge the mathematics with "reality,"
or at least wi th "something" the mind can relate to,
in the same sense tnat relation ships are perceived
in everyday life. When one investi gates th ese par­
tic les, the never-never world of th e ether almost
assumes tangible properties. At the very least , it
appears th at the ether concept remains alive, but
in more sophisticated form, and with a change in
the style of the descriptive semantics. let's con­
sider, for example, the photon. This beautiful par­
ticle is the " carrier" of electromagnetic radiation
through empty space. In this role, it would be awk­
ward to attribute to it only corpuscular properties;
it simultaneously possesses wave-characteristics.
Although, it reminds us of a golf ball in some of its
gyrations, it appears very muc h as a burst o f oscil­
latory energy in other interactions. Obligi ngly, th e
photon disappears when not " needed," that is, when
its tree-space veloc ity cannot be that of ligh t. Most
wonderfully, although such "disappearances" ex­
tinguish the existence of the photon, the energy in­
vested in it always re-appears in different form­
often in the excited states of other " game-playing"
particles, such as the ubiquitous electron. (which
also can behave as a wave-packet when golf balls
don't fit the required scenario.)
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Fig. 9-Transmission line representing the entire uni­
verse of space. The important feature of this symbolism
is that one cannot grasp hold of either a " beginning" or
an "end" to the network. Because of the closed nature of
the line. it is not possible to achieve an impedance match
when coupling to it. It is further postuated that a dipole
antenna can on ly couple to such jun ctions as indicated
by a dol. A loop antenna , on the other hand, couples

inductively to the inducto rs on the line.

be relinqui shed. The odds are often favorable that
the obliging photon will carry away this energy. In
fig . 6 an orbital electron in an atom " fal ls" into a
smaller orbit. It now requires less energy to be a
satellite of the atomic nucleus than was the case in
the larger orbit. As stated, this no-longer needed
energy rad iates away via photonic "emission." Isn 't
nature beautiful?

And now-a brief hiatus for the sake of inventory.
We have touched upon such concepts and entities
as space, ether, photons, fields, electromagnetic
waves, and the dielectric constant and permeability
of space and materials. The objective has been to
try to converge upon a picture of radiation and
propagation which would harmoniously embrace
these ideas. It may very well be that this endeavor
has been attended at least by partial success. For
example, the expressed dissatisfaction with empty
space possessing characteristics of a dielectric
material and of a permeable material is suggestively
supported by another line of attack : Inasmuch as
the velocity of wave propagation, other than the
electromagnetic variety, depends upon the nature
of the medium being traversed, it would appear
axiomatic that the very definite free-space velocity
of radio waves stems from the very defin ite prop­
erties of space. This statement-as it is worded­
may not bring the antagonists out of the woodwork.
Quite frankly, however, the implication is intended
that something more "meaty" than an ideal vacuum
inhabits the realms of the universe we blithely call
"space."

Also, we have monkeyed a bit with " models." Let
it be conceded that most such representations of
natural phenomena fall short of a one-to-one an­
alogy of the actual happenings. Some are best
described as being childish, or downright crude.
At the same time, those hydraulic counterparts of
electric circuits did prove helpful when we were
first groping our way through elementary electrical­
theory. We may tend to conceal it at times, but our
path to higher, and more intricate thought patterns
is usually illumined by mental associations with
more familiar things. Thus, a text slanted to grad­
uate students in nuclear physics contains not only
those frightening integral symbols, but a good
sprinkling of simple drawings of water drops to
implant the root-thinking of the way in which atomic
nuclei get together and separate.

As a consequence of such meditations, we will
now proceed with a " model" of space in which
electromagnetic waves can propagate at their
proper speed, and which, hopefully, helps explain
what happens when we insert those " probes" we
call antennas into the wild blue yonder. It is, frankly,
not likely that anyone will be induced to run down
to the nearest hardware store. But, it may well nap­
pen that some measure of enhanced insight will

(Continued on page 91)

l

. \

I

and h is Planck's constant, that cement-like number
that bonds together so many relationships in phys­
ics, thermodynamics, ch emistry, electrodynamics,
etc. A little experimentat ion with this relationship
shows that your 14 MHz photons are inately more
energet ic than those you inject into the ether on
the 7 MHz band. (Pardon the Freudian slip)

With photons on the mind now, one can cook up
a " model" representing radiation as shown in fig.
5. It is, as if, something of this nature occurs. Just
how are the oscillating charges in the dipole, or
their accompanying induction fields, " converted"
in to radi ation photons? Here, the model is, indeed,
real istic, for that is an open question!

Because of the photon antics discussed above,
we may look upon th e d ipole antenna as a sort of
" atom-smasher"-as a variety of c harge-accelerat­
ing devices are popularl y called. When positive and
negative charges come together, as they are about
to do in (C) of fig. 2, their mutual annihilation will
give birth to photons . Although it doesn't explain
anyt hing (being the co nsequence of definition) the
photons will then propagate into space at the veloc­
ity of light. (Veloc ity through the atmosphere is just
a bit less) Now, ou r antenna takes on the appear­
ance of some kind of a " converter"-does it not
convert electro ns into photons !

Anyti me charged partic les accelerate, collide with
other partic les, or make transit ions between various
states, there is the possibility of excess energy to
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R-X NOISE BRIDGE STEP UP TOTELREX

:-'!~-.---••

lrex: .'....
,,,, ,. " '", ", .

Telrex " Mo narch" (Trapped) I.V. Kit
Du o·Band I 4 KWP I.V. Kit $ 62.50

Post Paid Co nlinental U.S.

e 6 db INCREASE INAVERAGE
POWER

• MAINTAINS VOICE QUALITY
• IMPROVES INTn.L1GIBILITY

• NO CABLES OR BENCH
SPACE REQUIRED

• EXCEllENT FOR
PHONE PATCH

• NO ADDITIONAl ADJUST­
MENTS- MIKE GAIN ADJUSTS
CLIPPING LEVEL

• UNIQUE PlUG-IN UNIT - NO
MODIFICATIONS REQUIRED,

Models Now Ava ilable
Collins 32$, KWM·2 ..... $ 98.50 ea.
Drake TR·3, TR-4, TR·6, TR·4C,
T·4, T·4X, T·4XB, T·4XC $128.50 •••

Postp aid _Calif. Residents -
edd 6 % Tex

Wetch tor other model. leter!

OX Engineering
1050 Easl Walnut. Pasadena. Calif. 91106......,..,...

Clegg HT·146
Drake TR ·22
Dreke TR ·33 r-e: 0"1'1
Dreh TR ·72
Gena"
Huthkit HW-202
....athkit HW-2021 r~ only
IcomNHF Ent
Ken!WillOn
lel,yette HA-146
Midlend 13-506
R....cy HR ·2A.
R9ncy HR-2t2
R9ncy HR·2B
R9ncy HR·3t2
R9ncy HR·2MS
S.B.E .
Soner t802·3-4, 360t
Stenderd 146/B26
SUnderd Horizon
Tempo FMI1
Trio/Kel'lwood TR2200
Trio/Kenwood TR7200

Send fo r f ree frequency
list and order blank to:

Dept ,

30776

For technical data el'ld prices on co m plete
Telre)( line, write for Catalog Pl 7

WITH A

TELRE X " BA LUN" FED-"INVERTED-VEE" KIT

THE IDEAL HI -PERFORMANCE

INEXPENSIVE AND PRACTICAL TO INSTALL LOW-FREOUENCY

MONO OR MULTIPLE BAND, 52 OHM ANTENNA SYSTEM

Optimum. full ·size doublet performal'lce . independent of gro u nd condi tio l'l s!
" Balanced-Pa ttern". low radi ation ang le , high li gnalto noise . and signal
to int erferance rat io !
Minimal sup port costs. (exist ing to wer. houie , t eee }.

A. technician can resonate a Telrex " Inverted -Vee" to frequency withi n the hour!
Mil'limal SIW/R is possible if il'Istall,d and reso nate d t o frequency as directed!
Pattern primar ily low·engle. Omni-direct ional , approx. 6 DB n ull at ends!
Cosily. lossy. antennetuners "at req uired !
Complete simplif ied instellation end resonating t o freque" cy i"struc t ions supplied
with eaeh kit .

IlIEN_
,.,... ·iE •

Box 469
Quincy, MA. 02t69
(6171 471 -6427

2 METER CRYSTALS
IN STOCK

FOR TIIESE RADIOS ON
STANDARD ARRL REPEATER

FREQUENCIES

The Palomu Engineers
R-X Nols. Bridge tells you If your
anlenna is resonant or not and. If
It Is not, Whether it Is too long or
too short. All this In one
meillSu...menf reading , And it
works lust.s well with Nim·band.
only receivers a. with generel
caver.ge equipment because It
give, perfect null r...dings even
when the II ntenna Is not resone nt.
It gives reslstence and r••ctance
readings on dipo"', inverted
Vees. quads, beams, multit..nd
trap dipoles and verticals. No
.,,,tion is comptete without this
up·fo.cl..t. instrument.

Why work in the duk?
Your SWR meier or your
reslslance noise bridge lells only
hillf Ihe slory . Get lhe Inslrumenl
thai really works, Ihe Palomar
Engineers R-X Noise Bridge. Use
illo check your anlennas from 110
100 MHz. And use il in your shack
to adlusl resonanl frequencies of
bolh series and para lie' luned
circuits. Works better lhan a dip
meier and cosls a 101 less. send
for our free brochu....

The price Is 539.95 and we
deli"er poslpald anywttereln U.S.
and canada. california ...sidenls
add sales lax.

If there is one place in
your Ihltlan where you cannot
risk uncertain results it is In your
anlenna.

Iialy wrile 12VTT, P.O.
Box 37, 22063 canlu. Elsewhere
lend $42.00 IU.S.) for air parcel
posl deli"ery worldwide.

Fully guaranleed by the
orlginalor of Ihe R·X Noise
Bridge. ORDER YOURS NOWI

II" Le.rn the truth about your
antennil .

Y' Find its resonant
frequency .

"" Adlust It to your operating
tr~u.ncy quickly .-nd ••sily.

PALOMAR
ENGINEERS

BOX 455. ESCONDIDO, CA 92025
Phone : (714) 747-3343



With a Greenlee Chassis Punch you can punch
clean, true holes in seconds. Round, square,
key or D. In 16-ga. metal, hard rubber, plastic
or epoxy. Available at radio and electronics
parts dealers. Write for catalog E-730,
Greenlee Tool Co, Rockford, III. 61101.

a subsidiary QI

Ex-Cell-O Corporation

Parts List
2 each 74193
3 each 7400
5 each unused Key Switches or SPST Push-Buttons
1 each IK V4 W Resistor
1 each .01 capacitor Ceramic Disc

Keyboard Modification (from page 60)

Now you want to update line 2 and swap call sign
with the name of the other sta tion. So you punch
the RESET KEY, punch and hold down the LOAD
KEY, punch the PROGRAM KEY for line 1, which
is BCD " 0". Remember, that puts the next char­
acter, punched in, in the first space of line 2. Now,
as soon as the second line has been scanned, you
can punch in the name. Then, you only punch the
LOAD KEY. The program is still in the memory.
Then, after the scan has displayed the second line
again, this time with the name, you repunch the call
sign etc. So you can alternate the information ap­
pearing on the second line. These are just two of
many examples. •

210 Tube (from page 47)

RCA, meanwhile, had reorganized the transmit­
ting tube facility into the RCA Manufacturing com­
pany and was not about to let these upstarts steal
the lucrative tube business away from them. So in
December, 1937 RCA announced the astonishing
809, the qrand-chlld of the 210 and son of the 801A.
The 809 had a maximum input rating of 75 watts up
to 60 MHz, a rugged 25 watt anode and sold for
$2.50. Best of all, RCA shrewdly dropped the old
7.5 volt filament and substituted a heavy-duty 6.3
volt filament in the new tube, to better match the
popular 6.3 volt receiving tubes that many ama­
teurs used in the driver stages of their transmitters.

And so the 210, the standard of comparison since
1925, was dead . Killed finally by the company that
originally marketed it, it was superseded by a new
family of transmitting tubes. The 809 was quickly
followed by the larger 811 and 812, which provided
50 watts of plate dissipation for only $3.50. The 812
gradually faded into obscurity, but the 811, revised
as the 811A, is still a popular tube for linear ampli­
fier service today.

So the 811 A stands as the final version of the old
210, a far cry from the original concept of a tube
designed to deliver "enormous amounts of power" .
While the old 210 sold for $9 (equivalent to about
$45 in today's money), the 811A today still sells in
the same price bracket.

And that brings up an interesting question. Either
today 's tube manufacturers are more efficient and
can build better products for less, or the tube com­
panies of the early "twenties" mercilessly
" sc rewed" their customers. Undoubtedly the Su­
preme Court decision of 1931 had something to do
with this. What's your verdict? •

II,

Frequency Price

143-149MHz '139.00
U3-149MHz $169.00

• Qu,1I1y lor en Economy Price
• Solid Stete Con.truetlon
• Lin••r Switch (FMfS5B)
• Broed Send

Model Input Output Typic"

102 10W·20W 50W.90W 10W Inl7GW oul
7028 1W· SW 60W·IOW 1Wln170Woul

Put more
punch in your work.

Call or wfI!e lor prices and Inlor·
A~.• menon on TPL·s complete line 01
~ amateur and commercial ampllliers.

COMMUNICATfONS INC.
1314 w. 135TH ST .• c;.RDEHA, CA 91)141 ·(213) 538 .9814

Con""", • .c .5'........d. & loon. L.d..:285 y ..... l...d Blvd•• W,II"""",,)•• On....;olll1J 158
I E_ : ElIlEe Inc., 23511 South 30th A_ 1tctI1_1•. Flo. J31Xl9

talk -.=:::.p°rfr ~p..
&c.on..o-lin..e

, I,

The Timesavers

GREENLEE TOOL CO

Now gel TPl CO MMUNICATIO NS quality and
reliabili ly at an economy price, The solid state construe-

I
lion, featuring magnetically cou pled transistors and a
floating ground, gives you an electronically protected

I amplifier that snou'o last and last.
I The Linear Bias Switch allows you to operate on either

FM or SSB. The 702 and 7028 are exceptionally well

'

I suited for 2-meter 8SB. Typ ical power output levels as
high as 100W PEP can be achieved With the proper drive.

The broad band frequency range means that your
amplifier is immediately ready to use. No tuning is
required for the entire z-meter band and adjacent MARS
channels on TPL·s new Econ..o-li,.e .

: See these great new additions to the TPL COM-
! MUNICAllOtJS product line at your favorite radio dealer.
'I,
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Index to CQ Vol. 32-1976

ANTENNAS, TOWERS
TRANSMISSION LINES

Delta Loop Antenna for 15 and 20 Meters
(Bourne. ZLlOl ). 22, May

Detuning Sleeve for Broadcast Antenna Tower
(Antennas) 45, March

Dipoles, Long , Long
[Rothwell . V E7T K ) 36, Oct.lNov.

OX Antennas, Easy to Construct
(A ntennas) 47, May

Free Standing Crank-Up Tower for $30, A
(Henderson, WB6MKPn ) 70, Aug

Ground Loss
(Antennas) 64 , Oct.lNov.

Hel ically Loaded Antennas, A New Look At
(Schul tz, K3EZ ) 20, Apr il

KLM Beam. Slopers. The
(Antennas) 35, Ju Iy

Log Per iod ic Beam for 50 MHz
(Antennas) .45, March

Multi-Band Antennas, Feeding
(A ntennas) 39. April

Mini Mu lt i-Band Antenna for Mini Rea l Estate, A
(Cornel l, W2IMB) 24, July

Moonbounce Antennas and EME
(Antennas) 45, Jan.

Noise Bridge, An Improved Antenna
ISchultz , K3EZ) 27, Sept .

Position Your Antenna - Direction , How To
(Novice] 54, Aug.

QSK Antenna Sw itch, A Vacuum Relay TTL
IKlinman, K3010) 39, July

Simple Antenna Ideas
(Antennas] 38, Sept.

Slopers and Verti cals, X-Beams
[Antennas] 50, Aug.

Stacked Quad Array for 20, 15, and 10 Meters
(Antennas) 46, Feb.

Three-Band Quad , MK IV, A Low Profile
(Tyskewi cz, Wl HXV) 40, Dec.

Two Element Yagi for 14 MHz, An Economical
(ORP) 40, June

Two Meter Fishin ' Po le, The
(Cogburn , K5VKO ) 31 , Aug

V .H.F . Antennas
(Novice) _ 58, Jan.

Vag i Antennas, Inter laced Elements for
(Ray,W9 LT) 50,Jan.

80 Meter Sloper Antenna
(Antennas) .. . . . . . . . . . . . . . . . .. . .. 46, June

160 Meter Vert ical Antenna, A Qu id • .i d Easy
(Turney , WBOCG R) 53, May

160 Meter Folded Uni-Pole, W31N
(Antennas) 39, Apr il

5/8 Wave Antenna for 2 Meters, Another
(Kretzman, W2JTP) 56, Aug

AUDIO AMPLIFIERS, MODULATION
Audio Powered Noise Clipper, An

(Laster, W5ZPV ) 26, May
Seeing It Like It Is

(Gottl ieb, W6HDM) 33, Feb.
Sol id State 13 Watt R.F . Amplifier for 1.8 MHz, A

IWeiss, K8EEG/O) 25, Jan.
CIRCUITS ANO OESIGN

Calcul ator Ch ips, Using
(Math's Notes) 67, Aug.

CMOS, Interfacing Various Readouts with
(Math's Notes). 54, Oct .lNov.

CMOS Logic
(Math's Notes) 49, July

Logic Probes ... And Now A Simp ler One
(Fincu tter, W31K) 28, Aug.

COMMERCIAL EDUIPMENT - MODI FIED
At las 180/ 210, Mak ing A Good Transceiver Even

Better , The ISchultz , K3EZ 20, Feb.
Aud io Powered Noise Clipper

(Laster, W5ZPV I 26, May
Drake R-4B And T-4X B, Improved Performance

from the (Devoldere, ON4UN) 37, March
Heath Cheyenne on 160 Meters, Putt ing the

(Coahran. WA7FNK) 29, Feb.
Heath HW-16, Calibration Control for the

(Vail. VE 1AKOI 43, Feb.
Heathk it HR-1680, CO Reviews: The

(Paul, W6POKI 43, Oct.lNov.
Heathkit HW-101 Transceiver, Improving the

(Nouel, W5FLIWB5LAO) .43, March
Kenwood TS-520 Transceiver Additions

(Alsop. WA3KOS) 24, March
Longwave Simplif ied

(Muench, VOl KEI 41, March
MM5736, Interfacing the

(Math's Notes). .46, Sept.
Product Detectors, Adding

(Math 's Notes). 57, Jan.
SP-600JX, Cheap and Easy Bandspread for the

IWeiss, K8EEG/O) 23, April
Test Equipment, Improving

(Math 's Notes). .44 , Acrt!
Test Equipment, Updat ing And Improving

(Math's Notes). 48, March
Telephone Converter, A Button To Dial ,

(Math, WA2NDM ) 36, Sept.
Touch-Tone Pad into your HT, Put A

(A rconati KOFBJ) .56, Sept.
Venus SS2 and W6MXV Monitors to Receive 256

Line Video, Notes On Modifying
(Burne tt. G4BLL) 46, Aug.

2 Meters, Putt in ' The Maw On
I Kelly , W6JTT) 35, May

20 Meters to the Heath HW-1 6, Adding
(Creason, WA 6 LSL) 41 , Feb.
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COMMERCIAL EQUIPMENT ­
REVIEWS

Clegg FM-DX 2 Meter F.M. Transceiver, CQ Re-
views: The (Paul, W6POK) 20, Ju ly

Drake TR-22C 2·Meter Transceiver, CO Reviews:
The (Paul, W6POK I 36, April

Heathkit 58-614 Stat ion Monitor, CO Reviews: The
(Paul, W6POKI 40, August

Heathkit HW-2021 Hand -Held 2-Meter Transceiver,
CO Reviews: The IPaul, W6POK) 22, June

Kenwood TV·502 2 Meter Transverter , CQ Reviews :
The IPaul, W6POK) 34, Sept.

Kenwood TS-700A 2-Meter All -Mode Transceiver,
CO Reviews: The (Paul, W6POK 30, March

KLM Mult i-2000 2-Meter FM/SSB/CW Transceiver,
CO Reviews: The (Paul, W6POK I 38, Jan.

Standard Horizon II 2·Meter FM Transceiver. CO
views The [Paul . W6POK ) 28, May

Tempo M R-2 V HF Monitor Receiver, CO Reviews:
The (Paul, W6POK I .48, Sept.

Tempo VHF/One 2 Meter FM/SSB Transceiver , CO
Reviews The IPaul, W6POK 37, Feb .

CONTESTS
Albatross SSTV Contest. Rules for the

l in Focus) 42, Aug .
CO OX Awards, Complete Rules for

(OX ) 54 , May
CO Wor ld-Wide OX Contest, All Time Records

· . .. . 40 , Oct./Nov.
OX Contests, How to Work

(OX) 70, Dec.
How to Make A Contest More Fun

(Laine, OH2BH) .2 1, Sept .
Inexpensive Memory Keyer for Contests, An

IVandenberg, WB6KBFI 50, May
ORPp , Operating the OX Contest with

(ORP) . . 59, Oct./Nov.

WPX/SSB Contest, Announcing: The CO W.W.
· 36, Jan

1975 All Asian Contest, Results of the
(Contest Calendar) 60, A pri l

1975 CO WorldWide OX Contest Results, Adden-
dum to the 52, Oct.lNov.

1975 CO World·Wide OX Contest Claimed Scores
· . . . . . . . . .. . 22, April

1975 CO WorldWide OX Contest CW. Results
(Capossela, K6SSS) . . . . 28 , Ju ly

1975 CO World-Wide OX Contest Phone Results
ICaposse la, K6SSS) 26, June

1975 European Contest, Resu lts of the
(Contest Ca lendar) , 60, April

1975 Mil liwatt Fie ld Day Trophy Contest, Resu lts
01 the (ORP) . . . . . . . . . . . . . . . . . .. .. 44, Feb .

1976 CO Wor ldWide OX Contest Rules
................ 47, Aug.

1976 CO World Wide WPX SSB Contest, Results of
the (Welch, W81MZ, AC81 MZ 29, Dec.

160 Meter OX Contest , Results of the 17th Annua l
CO (McClenon, W3IA) . . 36, Aug.

16 e CO e December, 1976

OX AND OPERATING
Agalega, Dest inat ion

(Strauss, WN3SHX, V 0 9HS)..... 18, Oct.lNov.
Baja California, DX ing in

(Hagen, AA6G LD 16, July
Canoe, A PM2B, ES ONI OTC, ORPPA

(Sommers, W89 LKC) _ 16, June
Caribbean OX Vacation

(Burns, W5SJS) 19, Dec.
DXCC And The Countries List Cri teria, The

(Schroeder, WB50XC) 18 , March
Deception Island, DXing f rom

IHernandez, WA3YVN). _ 16, April
OX Hall of Fame

(OX) 73, August
Heirnaev Island Iceland, TF7V .

(Axelsson, TF3AW!. 19, May

Navassa Island - 1974, KC4NI
(Klotzbach, W2FYSI. _ 16, Aug.

ORPp, DXCC, The "Impossible" Challenge :
(Weiss, K8EEG/0) _. 43, Jan.

Thanks, I Needed That
(Thompson, K4WVT) _ 32, Feb.

Tonga and Niue Islands, oXpedition to
(Rindone, WB7 ABK) 17, Sept .

WAZ, SM5AYY Gets no. One 40 Meter c.w. Single
Band (OX!. 68, Oct./Nov.

HISTORICAL
Way Back in 1920

(Rennaker, wgCRC) 38 , July
2 10 Tube: It 's Birth, Life and Death, The Famous

(Orr, W6SAI) 44, Dec.
KEYING AND KEYERS

Inexpensive Memory Kever for Contests, An
(Vandenberg, WB6K BF) 50, May

MISCELLANEOUS - GENERAL
Armed Forces Day Tests

. . . . . . ... . . ..... ... . ... . .... ...27, April
Battery Charge Moni tor

(Katz, W2KPEI 27, Ju ly
CO's Holiday Gittorarna

................ . ..... . . ..... .. 22, Dec.
Hamspeak. or Benson Writes a Book

(DeWitt , W2DD) 28, March
Intermittent Ten, An

ID'Onolrio, W2PROI. 30, Oct.ynov.
OSL Card Display Rack, Build your Own

(Fincutter, W31 K) 50, April
Receiver Pre-Amp for Heath SB and HW Series

Transceivers, A
(Sterner, W2GOK!. 26, March

Seventh International YLRL Convention
lSando, W5RZL) _ 33, Oct.lNov.

Sunspot Minimum and its Implications with Respect
to future Sunspot Activity (April Fools Art .)
IProf. Emil Heisselult!. . . . . . . .. . ...33, April

Superwalk '76 , Amateurs Work with
.. . 19, July

V ictorv At Sea
(McCormick, K4FRX 33, Aug.



Where Are The Women?
IKnadle, WB2 HJDl 72, Aug.

MISCELLANEOUS - TECHNICAL
A.C. Control Center For Your Station, An

(Sullivan, WOYUA/4 40, May
Copy Box , Field Strength Meters, Building A

(Math 's Notes) 52, Feb.
Calculator Chips, Using

(Math 's Notesl. 67, Aug.
Charge Nothin' But Batteries, We Don't

(Olson, W6GXN) 25, Feb .
CMOS, Interfacing Various Readouts with

(Math 's Notesl. 54, Oct.lNov.
CMOS Logic

IMath's Notesl. 49, July
IC Projects Work, Making

IButsch, K4CNP) 33, June
Ki lowatt (Idea ). A Simple

IBaird, W7CSD) 31, April
Kever. for Contests, An Inexpensive Memory

IVandenberg, WB6KBF) 50, May
Panel Meters, Applying and Using

IMath's Notes) 43 , May
Radiant Photons and other Scintil lat ions

[Gottl ieb. W6HDMI. 2B, Jan.
Radiation, A Probe Into

IGo tt lieb, W6HDMI. 66, Dec.
Radio Frequency Clipping?, Why

(Leeming, G3LL L) 37, Dec.
Relativity in the Hamshack

IGottlieb, W6HDM) 5B, Aug.
Relay Realities

IDrumeller, W5JJ) 52, May
R. F. Loop Considera tions, Major

(ORP) Part 11I 4B, April
· Part IV , 45, May
· Part V, 55, July
· Part V I. 44, Sept.

Sleuthi ng the Russian Weather Satelli te
IWinkler, W7AVE 46, Oct.lNov.

Switch ing Analog Signals
(Matti's Notes) 57, Dec.

Waveguides, Part 1
(Price. W61RA) 62, Dec.

POWER SUPPLY
0 -2 Gun Bomb Rocket Sight Power Supply, The

(Surplus Sidelights) 66, April

PROPAGATION
Ionosphere, Understanding and Using the

(Brier, W9EGOI 55, March
Short Skip on 21 and 2B MHz

[Novice] 47, July
Solar Activity Update : The Transition Years

ICohen, W4UMF, Jacobs, W3ASK) .... lB, Jan.
WNV Propagat ion Forecasts, Goodbye to the

(Cohen, W4UM F, Jacobs, W3ASK)
· .25, Sept.

RECEIVERS AN O RECEIVING
BC-348, Command and Lia ison Receivers

ISurplus Sidel ights) 70, Jan.

Heath SB and HW Series, A Receiver Pre-Amp for
ISterner, W2GOKI. 26, March

SURPLUS
AN/ARC·27 Transceiver, The

ISurp lus Sidelights) 68, July
ARC·38 Al ign ing the

(Surplus Sidel ights) 66, June
AN/ARC-38 Transceiver

(Su rplus Sidelights) 66, May
8C-348, Command and Liason Receivers

(Surplus Sidelights) 70, Jan.
0 ·2 Gun Bomb Rocket Sight Power Supply, The

ISurplus Sidelights) 66, April
Mite Teleprinter Story, The

(Surplus Sidelights) 68, March
R·174/URR Receiver, The

(Surplus Sidelights) 88, Aug .
Surplus Equipment for 10 and 6 Meters, Modern

(Craig, WB4FPK) .49, Sept.
Transmitters for Novice Use, Restoring Old

INovice) 38, May
TMC CV·5B1A1URR · SSB Converter, The

(Surplus Sidelights) B4, Oct.lNov.
2 10 Tube : It's Birth, Life and Death, The Famous

(Orr, W6SAI I. 44, Dec.
TEST EOUIPMENT ANO MEASUREMENTS

A.C. Reading Instruments
(Math 's Notes) 44, June

Battery Charge Monitor
[Ka tz . W2KPE) 27, July

TRANSMITTERS AND TRANSMITTING
KilCM<ltt uoeal. A Simple

IBaird, WlCSD) 31 ,Apri l
tvb:lular Lireer .-'\rrplif ier, A

lCalhoon, W30ZD .
Ki lowatt (Ideal. A Simple

I Baird , W7CSD) 31 Apri l
Modu lar linear Ampli f ier, A

(Ca lhoun, W6DZT) lB, Oct. Nov.
Radio Frequency .Cfippinq. Why

(Leeming, G3 L LLI 37, Dec.
Touch-Tone Pad into your HT, Put A

IArconati, KOF BJ) 56, Sept .
SLOW SCAN TELEVISION

Fast Scan, Slow Scan lnovator. W5DFU
(DeWitt , W2DD) 31, May

SSTV Keyboard Modification , WO LMD
IVan Jindelt, W~6JKW) 59, Dec.

WOLMD Keyboard , A Backspace Modification for
the IPessiki , W3GKW, Rothsching)
..............................35, March

VHF, UHF AND FM
Chicago FMers Direct Dial Police Via 911 Emer­

gency Number I Kaplan, W90KE) .... 25, March
Sleuthing the Russian Weather Satellite

IWinkler, W7AVE) 46, Oct.lNov.
TOUCh-Tone Pad into your HT, Put A

IArconati , KOF BJ) 56, Sept .
Two Meter Repeater Growth 1972-1975, A Survey :

(Burr. W50NO) 35, Jan.
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HAM SHOP
••••••••••••••••••••••••••••
FREE TO CO SUBSCRIBERS
••••••••••••••••••••••••••••
A"••rtlol"1 Rlt.. : NOl1-Commllrclal adS I'. 10
...nu lloer word inclLldln~ It>t>,evlllions Ind
add,.ueL Com.... rclal • ..., o,o.-nlz.,1On Mlli
I'. 3S OJnu po" ""oro. ""'"imum en••,,"
'I .eo .....0 .ad Cnon·... t>oo;rl_1 wlU 1M prlntloCl
U"leU KComlHlnle<l Dy fuM remittence. Fr_
to CO ..... t>sulb.n (ma><lmum J fin.. IMf
mont",. R-eenl CQ m.IU", libel must
-e:o;ompI"V M.
Cia..... Del.: T~ 10 Ih alY In I'" tnlUIl
mont" P'_l..... alt. of lIut>lk.ltlon. SeULl,",
,,,• ..,••,ti.., • .ona .Qulp...."t CO"' ......0:1 in

Him ShOll n ..... nOI _" l""edl9.'H. the
Pul>uon.. of CQ unrtol YOLIctl 10' tne ....,.

chl"<;ll.. liSle<:! '''.''in. Direct all <;orrespon·
den....no ad copy 10: CQ HIm ShOQ, U
V.nM"'."I•• """•. , Port Wunlniton. New
York 1I0U.

HO OS IE R ELECTRONICS· Your "am head­
Quarlers in the heart of tne M l(lwul. Factory­
authorlleo dealers for Kenwooo. Drake. Col·
IIns, ICO M , Ten_Tee. Regency. At las, Tempo,
Swan. Alpha. Standard, Hy-Gain, Mosley,
CU$hCraft. Anlenna Spee lallsts, Dentron,
CDE. and others.. For the besl dea l around On
HF or VHF gear. see us firsl or .. uS last, but
.. us before yOU buyl Wrlle or l;Ill looay for
our low Quote and !)ec ome on. of our happy
and satisH.a customers.. HOOSIER ELEC·
TRONICS. P.O. Box 200 I. Terr. Haut•• Ind;­
ana41802 . (812)-2l8-1456 .

MERRV XMAS and HAPPV NEW VEAR
"om WOCVU. On Ih. air since I'll. Th.
Worla's fineU hobby.

FREE CATALOG. Caleulators5a.'5 .al;fl. ul­
trasonic deviceS. d;gitlll th.rmom.ters. stroW
1I0ht .. its, memorMs, photographlc e I.dronie
nUh units, rechargellble batt.rieS. LEOS.
translstors. IC's. P Mz oe.... trie e rystals. toroid·
al eor.s, uniQue compon.nts.. Cnan.y·s Box
21038. Denv.r. COlO. 80221.

TECH MANUALS for Govi. surplus gear ­
$6.50 .aeh, SP.(;OOJX . URM-BD. OS~A/U.
PRC~ .'.1 O. ThouSlln,,, more .vailabl•. S.n(l
50 cents (coin) for 22 -page list. Wl IHD, 7218
Roanne Drive, waShington. DC 20021.

UNSCRAMBLE POLICE CODE with cecce­
en. Wor"s on a ll scann.rs and rece ivers.. For
prices and brochure. wrlle: Don Nob les,
Rout. 1 , Box 265 B. Hot Sprin\ls. Ar ... 1 1' 0 I.
501/623.(;027 (Deal.rsWanled).

WANTED, Car tel.phones and mobil. tete­
phones and mobile t.l.phon. parts. heaas.
l;Ib les etc. Gr.g Hyman, 81 Von...rs Ave.
Von ...rs. NV 10101.911~16~3J0.

COLLECTOR WANTS TO BUV : Batt.ry Ra­
diol mad. Defor. 1929 . Pre 1940 TV'S. wtre­
len gear. Crystal sets, Early parts. TuDes, MaC}­
Ui....1 ete. Top prices paid. Jacobi. I ~ tn St.
Pelham, N.V .1080l.

BUV_SELL.TRAOE. wrile for fr.. mllil.r.
Giv. nllme 1I""r.ls. call letl.rs. complele
stoe.. of meror bran"s, New IIncl R.eooaition­
eel .Quipment. Call for Dest deals.. We buy Col­
lins, Ora.... Swan. etc, SSB & FM. Associaled
R;I<llo 8012 Conser. Overland Par". Ks.. 66204
'13_38Io!>901.

HEATHKIT SB-200 _ 5230; National NCX-3
will' AC·PS!Spkr - 5150; MOsley T A.3J ·550;
Hygain 14 AVQ - 515; All with manuals.. Hal
Itz"obies. WB2V IQ. 9281 Shore Road.
Brooklyn. N.v. 11209. (2 I 2) 839-2191 _

2-30 MHZ COUNTER PC bOllro"U.25 d.tails
P.D. Box 6113 Anaheim. Ca. '2806.

WANTED to buy old radio recetver s sucn as
t h e SWl. FB7, FB1 X, patterson, Hallicraflers,
H R O . Norden H a UC" . SII,gllnt. and sets of the
30's, I also want sets of t h e 20's ISwlllt asAK
Bread b o a rd S. s rv Rasmuss~m . W6VPM, 164
L o w ell 51" R."wood City. CA 94:'C'C'C"'-- _

88 • CQ • D. c. mb. r, 1976

SELL: COllins KW·I . KWS_I(l5A4jKW Match
bOX. Linlo< 6M. FM. 25 OUFS & 50U FS. BC,
610, Old Q S T Big li st . S ASE. W$VZ Ander­
SOn. Marietta. OH .

SELL: Moto.ola TRC·21 Repeater, Glaaaing
25 Techlronlcs514·D. TMC Recvr FFR. TCS­
12 Big list. SASE WBVZ Anderson. Marietta
OH"

ROBOT SSTV, 10B monitor (faclory mod·l.
lOA ca.... rll wilh mIIcro lens. caOIes, boo"s..
M,,,. Lud.. iewiu, 141 Richmona Road. Lu"·
lOW, Mass.. 01056.

COLLINS 15A~. no. 3013 SSBC.CW Fill.....
One ownef, excenent condx. 5425. waoo.
1950 1(2 Wlnche,ter Av•.• EnglewoO<l, FL
33533.

FOR SALE, To h;ghest Oldder pluS pOSlIl9ll
Measulements In radio. Terman. 1935 mint
Rad io engineerin9. T.rman l'.l31 fly leaf dirty
Raliio operata. Queslions I. .nswers.. 61h
Kaufman ClltnQde .ay at war". Ryde. Mini.
vee: tubes inwir.'ess comm. 1911 -9 Bucher
Raaio Amat.u' l-Ianliboo". Kendall & Hahn
1 0 Ih. 1957. DouQlas. 2254 P.pper Drive. ceo­
cere CA 94520.

HEATH OX 60B, H GI O VFO mint . Manuals
SS9 - H allicrllft e " SX 101 V.Gd. 5150. I pay
snipping any swaps consid. red D. K r a"owsky .
WA2 HFN. 150 Kearsing P"wy, Monsey, N.Y.
10952.914·425-<l360.

WORLDW IDE _ QSL OX . Send Caras to:
Philip Steven KUfland , 151 East 201 St. Apt.
I·F. Bronx . N.V.10451.

NATIONAL HRO~OO with matching Sl)<!lak.r
less thlln two hOUrs on Ihe lIir. Perfed COndX,
$995 .00. WA! V FK, 5 I 3_321_3065_

RUBBER STAMPS, for hams. 3 or4 lines for
52.00, shippe<l pr.pllk! IInywhe.. in the warlli
LoC. Bely.a, WB1FBV, Box 321 Belg.llde. MT
5"14 .

VINTAGE l-IOWARD 490 .It or treee for 2m
ti9. Malsmlln W2 RKK, 3011) Atlantic. Cedllr­
nurst,N.V .• 1I516.

LAMPKIN FM Dev.Mele',4-seales5150;M.·
trtc Oi9·0ial for KenwOOd, Vaesu. etc. 5125 .
List my . xcess SASE. W4API. Box 4011)5. Al­
lington, VA 22204.

CQ 2 ANV VL (or XVLI who knows som..
thing abt Ine fin. art of Navi!l<ition , as we a.e
S.illng our 32' FGlass W 2 H awaii & beyona2
Fij i, Coo" hllln"" Guadal Canal. Malaysia.
Japan, H .K. Singapo.e. Pnllippin.s, B o m ba y ,
A .abia. t r u the Suez C 2 4 X4 L a n" a c ro ss tne
Med iterranea n 2 F ranc. & u p t he Re ine R 2
Germany & v isi ti ng o ther Europian Countries.
VLs wi tt aha help In Sailing, .. eeping us on
course (I. ) any Int. rest.a Ga's wril. Kenny
K60PG 455_41st Ave 4 more Info. Wilt an­
swe. a ll IeUers, S phOIO. PS. No Smo"en
please. Kenneth Mahoney. 45 5~ I at Ave. San
FranciSCo. CA 94121.

CLEAN HEA T l-I HW-202, Six mo. Old 5150.
00 certified c:nedI . J. (ho.fh.a' KlVZP. 202
E. Huron, A n n A r bor , Mien. 41101.

SELL: 4·1000 A use<!, 530. 1.000 pf l();Idin",
ClIP. 57 Raytrllc.... w pili. Ian.. coil for SO C.
40 olus "w blln"switch 516. UTC 5-50 6"v
<..1. 300 mao ....w. pic"·up only. 515. 7200
v.e.t. I a 115(230 v. prl. 535. Pic..·up only.
OZ·PAKS, La.ge (several"w 5301 small (2"wl
520 . R. RoSs, 95 NorwOOd Ave., NorlnPOrt.
N.V.111" _" _

SALE Atlas 210B complet. with 110/220 V
AC Console. Excell.nt condition. 5550 PP.
With modS (R.1.T" elC.) as per my F.D. CQ
article and IlIlesl factory up"ates.. Grellt .Ig.
Only realKln for Yle is that am now in CNI
and CN8 will not Issu. license. SchulU, K3EZ
Box "L". FPO New Vor" 0'544.

LOOKING FOR ot(l Lionel Irll ins.. Inte.est.li
only in "0" gau98, .xcellen t t o l ike -n e w con­
dition. P .lmll.y Inle rest Is locomot iv.s p rlo.
to 1952 , bu l wi ll ceosteer complele sets o r
more ••cent models. Am witting 10 buy oul·
.ight lor cash or swap ra dio gear to mee l your
needs. Wri te Dick Cowan. WA2 LRO. c/o CQ
Magazine. or call 5 16{8 8 3 -6 2 00.

T HE BOOK "CQ VL" has been up"at.a agai n
with a new supple men t b . inging Ihe VLRL
Off iCll rs sectton UP to a at. Ihro ug h 1911, p luS
II re p ort on Ihe 11h Internationat YLRL Can·
ventscn he lli in Houston in Jun. '16. If yOU
have a copy of "CQ VL" lin" woula ..... 10
iICld In. new supplement (the P.....s ar. '·sIOI·
t.d" so they can be inse r l ed direc tly inlo Ihe
Ooo,,'s spilal bac"bone). "tOP a not. wi lh
you. r.Quesl 10 aulhor/pubiisher ws RZJ,
LouiY SlInao. 9412 R io G.and. Blvd.• N.W"
AIDuQuerQue, N.M. 11114. Please .nclose
51.00 10 coyer cost of p"nling an" mailing.
Th. 0 .... ana only boo\< lIbout VLs in ham ra.­
eso, ··CQ VL" contains 2 3 ch.pters, ov.r 600
phOlographs, Order your lIulographeli copy or
a gift copy. fr o m W5 RZJ. 53.50, postpaid.

WANT _ 1915 Govt. I. AM. CIIU BOOI< snow·
InO my call 90T - Chica",o - Speich.r. 9303­
244 th sr.. Belle.ose. N.V. 11426.

WANTED, HQ-160, Dri",inal ParIS. CI.an, No
RUSI. Good Wor.. ing condition. Inelud. Shi~

ping in price. K'.IUKX •. 51625 Chestnut R" .•
Grllnger. IN 46510.

SWAP 0 1" Radio programs on tape. Writ. lape
Irad. 1 1 0 5 K a y w in Av•. B.lhleh.m . PA
IBOIB.

WANTED Collins V • • n••r T u n in g «nee for
1S.A4. K5 F G W , P .O. BOX 2511 Lalayette,
L A 1 0 5 0 2 .

HELPl Send me Phonetics lor my eau, B.st
rece ived wins HW_1 or BUll-Key. Act auic.. ly .
Mic"ey Smilh. WBB TEE, Box 1118 . William­
son. WV 25661 .

WANTED, OX 100 B in IJOOd shaPII. CUt!.
Jess B. T.tum. K4IBX. 502 W. Church 51.•
KerShllw, S.C. 2'067.

OLD BOOKS AND MAGAZINES. W.·" fina
any 'lIdio book or magazi ..... Raaio BOYS in
series in stOd<. Send stamp lor catalog llna in_
formaiion. Ra"iO!lraphics BOO"S. P .O. Box
11492, Cleve!lInd Heights. OH a4118.

FOR SALE, vet I, No. I Jan 1945 CQ Ma91­
zin. 515.00. A. Dorhoffer. K2EEK. C/O CQ
Ml9lIzi_, 14 VlIn"ervenler Ave.• Port WIISI'l_
in9ton, N.V. 11050.

WANTED: Bar..er ana Williamson l-IOYL
cons, base ana hn". Bi ll 0 .., E IMAC. 30 I I n_
dusl.iat Way. San Carlos, CA '4010.

SELL: Plate Transformer 3600-<l-3600 lit I
Amp 550 ; 1.7 Amp570 ,bothwllhll0-220
P,l FOB. Want Johnson 226·1 Roll. r In d u c t o r
Paul Bittn.r. WOAIH, 304 W.I7th st., G.and
Isl lln ", NE.

WANTED, Johnson Vilo<ing KW Malchbox W
o . WjO D ir Coup le r. WM. Mu.ssig, K4 F D ,
3156 Graham Rd., FailS ChurCh. V A 22042.

WANTED, Service manual fa. tr.Q meter
TSI15 CjU atsc min t KWM2jA 399 CI 5 16 F2,
W1 KSG, I I 16 E. 2990 So. Salt LII". cuv. UT
84106.

WANTED: Early RlI"lo CIIUlogu.S .speclllily
Wm. B. Ducl< , Atwater Kent Brell"Oa.(I parts..
Glen Angle. KOTAM. Clear LlI.... S.D. 51226.

SELL' Hallicraft.rs SR_150 I.llnseeiv.r, PS­
150_120 A.C. power SI,IPPIY. PS-150-12 D.C.
power supply. ana MR-150 mObile mount.
Also Heath HA-IO .. ilowlIlI linellr IImplifier.
All are now in operUlon, in .xcellent ccocs­
tlon and with mllnuats lind eon....etlng cables..
CIIII Bob, WOPVL evenings.. 31'-624-3'81 _

WANTED: H.ath SB-200, 58500. 58640 58­
610 . W8'JVGR , Nic.. Wyers, 6510 Sp.lngsl(le.
Oowners G.oye. I L 605 15. Tel. 312 -a 5 2.{l1l)80

WANTED, N_ I-IOOOA. Sell PL-112. ROd
W1 VBX . 5632 111h SW, seal tie, WA 98136.

IWANT ENGLISH LESSONS in clSselles
from tne American Amal.u. Op.rators. Please
COntllcl: Masuo Inoue. JH3SKF C/o SDA Flat
B-1 11-1 Nozoe, Gokastla, UJI . Kyolo Japan
Ul.

WORKED CEN TRAL AMERICA ce.Wlcal.:
Wa," a lt 1 ccuntrjes, Sen" lisl an" 51. KS­
OOZ, 4805 WiUowbend Blvd. HOUStOn, TX
11035.



Gift Horse
Bonanza!
You 've followed the signs for years, but we're here 10 tell you that there is
a pony out there just waiting for you . Hitch your wagon to CQ's Girt
Horse (but don 't look in his mouth) and cash in on our FREE CLASSI·
flED ADS.
CQ subscribers can place ads in HAM SHOP on a noncommercial basis
absolutely FREE. Here's your chance to buy, sell or swap your way lntc
that ultimate sta tion or just pick up some spend ing money . Why spend $5
10 sell a SI0 item somewhere else when there isn't enough room to de..
cribe the item in the first place and about $2 of the SS just goes ror your
name and address.
Just follow those hoof print s today and get in on the greatest deal amateur
radio has to offer.

r----------------------co HAM SHOP J1 II 14 Vande rventer Ave.I Port Washington, N.Y. 11050 I
I . IPN_ run th,. In 1M _xt

ftili l.,le i_ o f CO :

I I
I I
I I
IN.me Zip I
I Address City SUtil I
---------------------~

MEOIC Al., Any liao n W(! .m.teur , . d io cper­
. Ior in the med'eJlI Or p...medleJll Held
snould join MARCO (Medic.' R.dio Council).
Conuct, St.n C.rp. M.O. KI EEG, 44 M.;n
St., S.u')us, MA 0 n06 . (61 1' 2 aa -t z a e •

MAGAZINES FOR SALE, CQ/13 /QST/HAM
RADIO, issues .1 20 cents e.ch (inc ludin9
US A shippin')) f rom LOCl< heed H . m C lu tl,
2814 Empire, B url>. n k , CA 9 1504. Send lis t
and c heck. Av.iI. tll e issues an d .ny re f und
due w ill be sen t prom ptly.

N E E D COMPLETE SCHEMATIC fo r At·
w.t.r·Kenl Model 5S9 Fou. B.nd R.dio.
Sena wilh price 10: T.C.Slresper , 526S M ild i.
son Rd. Mo1diSOn, OH 44057.

SWAP-SELL· S8220 - 2 KW Ampliflilr. Besl
olfer or Ir.de for 58101 ;lnd P .S . · New N ever
t u rne d on. Oon'l need S 81 02 Musl I>e mini.
C I. rence R idgely, ')11 N orlh M.in 5 1., P r in ce­
t o n , IN 41670.

NRI MI LI T A RY IN D U STRIAL .ledronics
cou rse tes ts, S 5 0 or tr.d e f o r Morse Code
I r. in in ') dev ice (mi liury o r o lher) Of tr.de f o r
.nolhe. coy rse. L.P. B iew , R F D I , H ill, N .H .
0324' .

H A LLa D X'ERSl I. R .C. 's FOR S A L E , 14
I R C $ for S5,29 fo r SlO, 4 4 fo r llS , 60 for
1 2 0 . Wr ite 10 14 B F Y , eee Borhy, III vl ;l
T o sc.n., 40141 Si n Ruff ltl o, BO, It.ly .

WANTE D A N TI QUE G L ASS· Looking for
old mllkg la U , purple 51.') , carmel .nd green·
town 100. Tell me w h. l you h.ve • I P.Y t he
highest p,ices. W rite: Jo1CI< SChneider, c/o
Cow.n Putllisning, 14 Vo1nderVilnte, Av<l!. ,
Pori Wasnington, N.Y. lIOSO.

SELL: 14AVQlWB vert. new S60 .00 , Hut h
HQ.IO Keye,-GOOCl 125 .00 , HP·2'B P.S. N _
155.00 , SBA·301 ·2 XI.I Cw Filler. N_S25.
L OOk ;n ') for iI Xctlr (HW_IOI, SWiln '50 ,
Eico) Cheilp! S teve Torm., Box 56' , S.U.N.Y
M.rl lime C o lle98, Fort SChuy le r, Bronx, N.Y .
1 0 46 5 .

SEASDNS GRE ET IN G S T O A LL . nd Best
Wishes fo r a B r ighl N ew Ye., from V I, KS ­
G NG and E d K5 EN L .

S IGNAL/ONE R E P AI R S : High SWR P ro t ec·
t io n . RI T. K6BE,I5. SOS-S22·3105.2200 C o r­
ley D,. , Ln Cruaos, N.M. 11001 .

WANTED, Old R.dio .nd BrO"'eJlSl Map­
.li..... 1>0okS caUIQ9s, C.ll BOOk .. I>. ltery c p­
e,.liI(l r.d;o's, AS well n t 'iln smltte rs, p .ru..
Erv R.smussen, W6YPM, 16 4 L owell S t.,
ReclwOOCl City, CA ..,.062.

U4 4 · BBT less sec, need p . 5o. rep.lr, m.ke o ff e r
Sixer 125 , HE "' S 140, Cosmic. r f l.4 T V le n s
1 4 0 . W &20ZA, 116 C . lhou n A ve., Br o n x
N .Y . 1 0 4 6 5 .

WA N TE O_ M . g n um 6 tor D,.k e T4 X L ine .
Bo x '1 12 L.ngley BC Co1nildo1 v, A 4 R 3 ,
VE1WJ.
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READER SERVICE

Novice (from page 56)

passing his General exam. But a
month later, he was still wai ting for
the new license to arrive. His reco rd
is 30 states and three countries using
a Tempo-t transceiver feeding a
Hy-Gain 5-BDO, five-band trap d ipole.
20 feet high. Will 's most-rewarding
experience of his still-young amateur
career has been traffic (3rd-party
message) handling on the Novice t raf­
fic nets. " I encourage all Novices to
join one and advance Amateurs' Pub­
lic Service image and the hobby
itself."

We are at the bottom of the page
again. We invite you to cont ribute to
your column with pictures , sugges­
tions for technical discussions, and
accounts of your own experiences.
What are the impressions of the Nov­
ice bands of today compared to how
they were years ago when many of
the Technic ians now active on them
were last active on any frequency
below 30 MHz. Address you " mail to :
Herbert S. Brier. W9AD. Novice Edi­
tor, CO Magazine. 409 So. 14th St.,
Chesterton, Indiana 46304.

73, Herb, W9AD

Contest Calendar (from page 80)

The same station may be worked
on each band for OSO and multiplier
credit.

Awards: Gold. silver and bronze
medals to fi rst 3 place winners, both
in Spain and overseas stations.

Include a summary sheet with your
log showing the scoring and other
pertinent information, the usual
signed decalartion, and your name
and address in BLOCK LEITERS,

You r entry must be postmarked no
later than one month after the end of
the contest to : U. R. E. Concurso
Internacional C.W. 1976. P.O. Box
220, Madrid, Spain.

S.O.W.P. QSD Party
Starts : ooסס GMT Saturday.

December 18
Ends: 2400 GMT Sunday.

December 19
The Society of Wi reless Pioneers

will be hol ding a OSO party for the
first time using voice only. Tradition­
ally it has always been on c.w.

There will be no set exchange or
scoring, just a social " get-together"
to exchange greetings.

Activity will be found in the Gen­
eral portions of each phone band,
about 25 kHz above the low edge.

Since no awards are be ing made
no logs are requested.

listen for the S.O.w.P. Net on
14125 MHz c.w. each Thursday at
1500 GMT. W50KU will give you all
the details.

New-Tronics Corporation .11

Palomar Engineers SO,83

Russell. Col. Wayne D 51

SAROC Convention . .. 76

SST Electronics . . 51

Sentry Manufacturing Corp.. 36

Sherwood Engineering
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Swan Electronics .12, 49, 51, 61

TPL Communications 84
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Radialion (Continued Irom page 82)

ensue. (The author finds himself in a favorable posi­
tion-whether these notions are " bought" or re­
futed, the thought-provoking motivation of the article
will have been realized !)

Antenna buffs are acquainted with the represen­
tation of space by a transmission line space is
"modeled" by a line which is accorded an appro­
priate characteristic impedance, and is comprised
of suitable elements to allow radio waves to propa­
gate at the speed of light. These transmission-line
models are patterned in the technical literature
after low-pass l ifters, such as you have with coaxial
cable or TV lead- in. See fig. 7. An objection to this
kind of model ing is that it infers the possibility of
transmitting a sustained a.c. signal through space.
Inasmuch as such is not the case, it appears that
something might be gained by devising a more
realistic model-e-one that complies mo re with the
facts of life of rad iation and propagation.

To thi s end, a high-pass fil ter network is pro­
posed. Fig. 8 depicts some of the relevant features
of the high-pass network. In (A), four cascaded "T"
sections are shown. Now, it might appear silly to
show the series capacitors-pairs involving capac­
itors of size 2C. For, it is obvious that these are
equivalent to single units of size C. It does happen,
however, that the fil ter designer ordina rily goes
through stage (A) befo re he gets to stage (B). But
even more important, we have a reason fo r illus­
trating the configuration of (A) . This will shortly be
revealed. In the meantime, let's jump to the network
shown in fig . 8C. This consists of four " pi " sections.
For most practical purposes, it can be said to be
equivalent to the four " T" section arrangement of
(B) . This being the case, the mod ifi cati on shown in
(D) can be readily understood. Here, we have, again,
four cascaded "pi" sections, but the input signal is
now inductively coupled. Summing up, the filter, or
transmission line networks of fig . 8ABCD can all
provide essentially the same behaviour.

Even though the high-pass filte r configuration is
not commonly used as a "transmission l ine," it ,
nonetheless, has some characteristics which are
identical to those of the low-pass line. In particu lar,
it is true of both types of networks that the charac­
teristic impedance is given by \' LlC. And, it is also
true that radio-waves propagate along both, the
high-pass, and the low-pass network, at a speed of
l /V lC meters per second . We must, of course, deal
wi th the units in which l and C are expressed in
order that we can obtain some mean ingful numbers.
Recapitulating our path of progress-we have con­
jured a model of space which will do everything
that the " conventional" model, the low pass net­
work, will do. Unlike the low-pass network, our high­
pass arrangement will not "propagate" a steady d.c.
signal through space. Hopefully, it may also si mu-

late space in a more analogous fashion in other
respects.

The dielectric constant of space is 8.85 x 10'12
farads per meter. In actuality, the dielectric constant
of various mate rials is also expressed in th is man­
ner. Thus, when it is stated that the d ielectric co n­
stant of mylar is 2, what is really implied is that this
material has a dielectric constant twice that of
space. The dielectric constant of mylar is therefore,
2 x 8.85 X 10 12, or 17.7 x 10-12 fa rads per meter.
Confusion often arises because the dielectric con­
sta nt of all substances other than space (vacuum)
should be termed relative dielectric co nstant. (Also,
if you see the statement that space has a dielectric
co nstant of unity, wh at is reall y meant is that it is
unity relative to all other substances.)

A similar situation pertains to the magnetic per­
meability of space. The permeability of space is
4:; x 10-1 henries per meter. Again, the permeability
of al l other substances is expressed in the same
mann er, that is in henries per meter. When it is
stated that the permeabil ity of a subs tance is 100,
what is really implied is that the permeability is
one-hundred times that of space (vacuum). The
permeability of such a substance is therefore, 100
x 4:r x 10-1, or 400 x 3.1 4159 henries per meter.
Confusion ofte n arises because the permeabil ity of
all substances other than space (vacuum) should
be termed relative permeability. (Also, if you see
the stateme nt that space has a permeabil ity of
uni ty, what is really meant is that it is unity relative
to all other substances.)

From the above, it is seen that the dimensional
description of space as a dielectric "substance" is
so much capacitance per unit length. And, the di­
mension al description of space as a maqneticalty­
permeable substance is so-much inductance per
unit length . So, what can be more natural than de­
picting space as an l C network? As mentioned, we
have decided to view space as a high-pass "trans­
mission line." l et us now see what happens when
we plug numbers into the simple equations which
describe the behaviou r of such a network. For
velocity of propagation, we have l /V lC meters
per second. Substi tut ing the permeabi lity of space
fo r L, and the dielectric constant of space fo r C,
we have,

1

\'4 x 7r x tOo' x 8.85 x l(flf

1

l Xl0-10Vl11 2

1 X 1010

33.485
= 2.99863 x 10' meters

per second, or 299,863 kilometers per second,
which is within a small fraction of a percent of the
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from f

value found listed in various physics and enqineer­
ing handbooks. So far. so good-perhaps our model
is beginning to simulate space!

It -is well known that fun inspires more fun . So
let's investigate our " model" further. Its character­
istic impedance is given by \ LlC. Substituting the
same values as we did for Land C in the velocity
of propagation calculation. we have
\4 - ' 10 1/ 8.85 10 u =\14.1993 1()4 =
376.8 ohms. which is the value cited in references
for the "impedance of space" .

So far our model complies with the nature of
space in that d.c . cannot be propagated, in its
speed of liqht-prcpaqatlon feature, and in its char­
acter istic impedance . What else can we glean from
this hlqh-pass transmission line ? Referring now to
fig . 9, we see the complete transmission line " once
around the universe." (Of course there are a near­
infinite number of sections.) We now suppose that
a dipole antenna can only couple into the line at
the dotted junctions-where the 2C capacitors join.
This is the reason for the paired capacitor repre­
sentation of fig . 8A . Remember that the line still
funct ions as if it were shown with single capacitors
of value C. The essential difference between the
line encircling the universe and others we have
contemplated, is that the universe line has no be­
ginning or end. And that implies that nature is qc­
ing to frustrate us in any attempt to match imped­
ances, either with a transmitting or a receiving
antenna. Consider, for example, an antenna de­
signed to have a radiation resistance of 376.8 ohms.
This antenna will not make a "reflectionless"
coupling into space because at any point where we
"connect," the line will see our antenna in parallel
with its own characteristic impedance. It is sug­
gested that this inescapable mismatch corresponds
to the existence of the induction field-a region
characterized by energy going to and fro, or in other
words. a region of high s.w.r.! (Refer back to fig. 5).

A loop antenna couples electro-maqneticatly to
the inductors of fig. 9. The same hypothesis with
respect to impedance-matching prevails because
of the closed configuration of the system. Other­
wise, the loop antenna is postulated to couple to
the line as suggested in fig . 80.

We will not concern ourselves with the cut-off
frequency of the line. This is because cut-ott is the
consequence of internal reffections in any filter­
type network. Inasmuch, for our lifetime at least.
our r.I. is on a one way journey into space, the line
will not exhibit its high frequency cut-ott. (which,
to appease the curious would be close to 24 MHz

1
4 - \ LC

The inherent Impedance-mismatch between any
antenna, and space, can provide us with some
down-to-earth insights regarding the length, or ex­
tensiveness, of our radiating systems. A prime rea-
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son for getting lots of wire into our "sky hooks" is
to couple more tightly to the spatial "load". Or, in
terms of our transrnission-Hne model, a closer ap­
proach to impedance match is attained, thereby
allowing for greater transfer of power. In actual
practice, increasing the antenna dimensions beyond
several wavelengths in the case of dipoles leads to
diminishing returns with regard to performance.
This is especially true in amateur installations I
where that old demon. economics, rears its ugly
head at the slightest provocation. The problem cen­
ters about the increase in dissipative losses which
tends to accompany larger antennas. Thus, it does
not necessarily follow that if " a little is good, a lot
is much better" . Generally speaking, it is not worth­
while to seek increased radiation-efficiency by en­
largening dipoles beyond a half wave-length. Of
course, longer. antennas may be used for other
reasons, such as manipulation of directivity or of
the angle of radiation. or for resonating purposes,
or as a means of securing multi-band operation.

Fortunately, even " too short" dipoles-those with
radiating elements appreciably less than a quarter
wavelength-can radiate efficiently, provided that
the dissipative losses of the antenna system (which
includes feeders. loading coils, " top-hats", traps,
matching networks, grounds or ground planes. etc.)
can be kept low. This is readily borne out by the
relationship. Radiating Efficiency =

Radiation Resistance
Dissipative Losses + Radiation Resistance

100. Thus, a tiny antenna with low radiation re­
sistance can radiate efficiently if the dissipative
losses of the overall antenna system are low.

Practically, we can only go so far with shortened
radiators, for the dissipative losses tend to mount
up rapidly in the loading coil and feeder system.
This, indeed, had been the situation with the now
out-moded low-frequency marine transmitters. The
extremely low radiation-resistance presented by the
necessarily-short antennas on small boats made
even fractional-ohm losses assume great signifi­
cance in the above equation. To the extent that
such losses could be kept low, these short antennas
were " will ing" to give a good account of them­
selves. To paraphrase an astrological precept, a
low radiation-resistance inclines, but does not com­
pel poor radiatinq-etticiency!

The inevitable termination of all things now
hastens our probe to its own end. It is hoped some
fuel has been provided for the furnaces of creative
imagination. The time appears ripe for a genuinely
new radiative process, some really different an­
tenna-structures. or an explanatory theory telling
us how the r.f. gets out there. If none of these are
immediately forthcoming, let's at least originate
some new particles, as do to-day's scientists with I
almost clockwork regularity. What are your notions
of a radiatron , or a propagatron? •



Advanced Communications Equipment from

the World's Leader in Amateur Communications

ten to right - FAG-7, Solid Stale SynthesIZed Commorncaecos Re<;e1ver • FA-IOl Drqrtal. Solid Stale Receiver • SP·l 01 B.
Speaker . FA-101 , Digita l Solid Slate Receive r . Fl-IOl . 100 W Transrmtter • f l -2100B 1200 W PEP Input l inear Amp"fler

" , ,,,,,,,,,,,, . ,," ,. "",,,,".........

Lett 10 right - FT-620B, 6 Meter Transceiver . YP· l50. Dummy load w anrretee • Vo-1OO. MonItor Scope • FTV-2SO.
2 Meter Transvertee _ FTV-650. 6 Meter Transvertef _ FV·l01B, Ertemar VFO . FT·l01e 16().10M Transceiver

l eft 10 right - YC-601, Digita l Frequency Display . YC-355D, Frequency Counler • FP·301. AC Power Supply . FT-301S
Digital, All Solid State Transceiver _ FV-301 , External VFQ • FT-221 , 144-148 All Solid State All Mode Transceiver

Over 150 licensed radio amateurs employed at Yaesu
proudly offer you the most diversified communications
product line available: SSB, CW, AM, RTTY, and FM
equipment· all designed for today's active amateur.

YO-8+<
DynamiC Mike

QTR-24
WO<ld Clod<

era '0•
Vaesu Electronics Corp., 15954 Downey Ave., Param ount, CA 90723

Yaesu Electronics Corp .• Eastern Service Ctr.• 61 3 Redna Ter., Cincinnati, OH 45215
• (213) 633·4007
• (513) 772-1500



Varian, EIMAC Division,
301 Industrial Way. San Canes.
California. 94070. (415) 592·1221.

W6PO
WB6QXF
WA1RIT
W6SAI
W6SKP
K6SRG
W6SXA
were
K6TNK
K6TNY
WBBTOA
W6UFf7
w6UMX
wseucu
W2UXY
W6VW
W6VYH
WA6WHC
W6WLD
W6YSX
WA6ZAX
W1ZLA
W6llS
W6Za
VK3ZSJ
WOZVV
W6ZYH
WA7MLKI6
4X4JE

•vanan

WB6GVP
WA6GXB
WB6GYJ
WN6HBQ
WA6HOD
W6HOC
W610H
W6JFV
WA6JOC
W6KEV
W6KGH
W6KHO
W6KM
WA6MUG
WA6KOP
WB6LAM
K6LCO
WN6LEE
WA6LSY
W1LTS
K6MA
WA6MAC
W6MAG
EI2MC
WA6MLM
W6MZ
WA6NYB
W600T
W6PHS

WA6ASQ
KHfiADA
KH6AMZ
W6AVJ
W6AY
WA6BAN
WB6BBS
WB6BBV
WB6CEZ
WB6eFY
K6BCM
WA6BII
W6CHE
K6DC
W6DJI
W6DOZ
K6DRN
W6EDE
WA6EHA
WB6EXM
W6FBR
WB6FFC
WA6FOU
WB6FUI
WB6FUZ
WB6FVQ
WlGKF
W1GKS
W3GNQ

The radio amateurs of EIMAC, CTC,
and other Varian Divisions wish you
a happy holiday season.

Merry
Christmas
from the
E IC
Division
of •
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