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Cap t ain 's C a b in
Bill Sentelmann, NIAU

I've got some good news and some bad news. Let's
ISt art wit h the good news. Packet rad io Wall a smash
ing IS UCCeM in it l! first trials all a sport ing net dur
ing the recent ARRL OX contests ! Thill net operated
from my l! ta t ion in Lexington to K2T R thro ugh KI EA,
KM IC, and KY I H for the entire e w weekend . We
had troub le finding a clear frequency in th e "packet
eubbend" and finally staked a claim on 147.495 MHI .
The "UN PROT O" mode Wall used which does not ex
pect ecknowled gment e. Meeeagee going west were sent
all -voco VIA K I EA, KMl e , KYI H, K2TR" , while
K2TR fle nt his in a reverse uquence. Init ially, t raffic
from KMle sent westward were not copied here, but
soo n Bill w ived that problem by le nding hill peckete
all · YCCe VIA KIEA, KMI C, KYI H, K2TW , fin t
to the eallt and t hen back th rou gh hi! own 8t at ion to
the west .

We ran a multi-two at NIAU for the phone weekend ,
with KIAR, KCI F, WIFJ, and myself, I found tha t all
hands enjoyed and used the packet facility frequent ly,
and that rea lly hot spotting d ata Wall precessed ac
curately and promptly wit hout diverting t he operato r
from hie pursuits. KIAR sa id he enjoyed the packet
net all much all th e contest itself, and I think all of
U8 who participated would agree. It gave us far more
than ju st the la test OX da ta. We knew when operators
changed or went to bed and returned , what problem.

were developing , wh.t their QSO and multiplier total!
were, and even shared th OH occu ional moment. of tri
umph. In short, we were not contes: t ing alone, even in
th e long, slow hours of the night, and it felt good I

l saved both weekends of packet t raffic to disc with my
Packratt-64 and have printed them out to brin g to t he
April 5 meeting. Th e ~" t hick prin tout atte8ts to t he
ceefulneee of packet d uring th ese contests.

Those who did not have packet were also included
through KIOX/ R. Severa l of us maintained contact
between 2-meter voice and packet 110 that traffi c passed
both waYII durin g the e w weekend. Unfortun ately,
KIOX/ R was off the air during the phon e weekend,
and K2TR chose not to packet with UIS to preserv e
eingle-op 1'ta t ulS, but NB IH did join UIS on packet
t hrough KM10.

Since th e ARRL OX tes:ts , several more yeeC 8ta
tionlS have added packet , including K IGQ and AK IA ,
who is planning a YCe e Bulletin Board System
(BBS). KIXM i! planning to be on by the next meet
ing, with some ambiricue plans for contest- and OX·
based programming. What we need now are rome links
down into Ocneecvicut , Rhode leland, and New York.
K1KI is on packet also and is a target for net. expan
sion. Packet. IS pott ing i8 a concept that seems to have
"gone crit ical" now and will eocn be seen in moet every
serious cont est station.

My hope ill that packet ISpot t ing, perhaps with local
connect ions to voice repeaters, will add a new dimen-



The club welcomed five new members:

ARRL OX test log eheeee, summary sheets , dupe
sheets, etc. were available.

SECRETARY'S REPORT
YANKEE CLIPPER CONTEST
CLUB

The February YCc e meeting was held on 2 February
1986 at the Quality Inn in Chicopee, Massachusetts ,
with 58 members attending.

KA1GQW
KBIKE
NBIH
NCIM
KU2Q

David Berthiaume
Don DeZarn
Marty Durham
Hugh Masterman
Susan Tannenbaum

eion of fun to cont est ing and improve our club partic
ipation .

Wh ich brings me now to the bad news. At the last
meeting, the proposal mad e by K2VV to require at
leas t two contest logs per year for YCC C membership
was defea ted by secret ballot . Apparently, most of
the eastern New York members have taken this as a
rejection of their efforts to build YCCC int o a contest
winning club, and they have responded by withholding
t heir ARRL DX scores from YCCC with the intention
of not renewing their memberships. This is a serious
blow to the YCCC, since the rest of us cannot hope to
win anything without them. While I and many others
understand and sympathise with the z-Iandere' objec
t ive, the means were not acceptable to the j-I anders.
I! there no basis for compromise?

Yankee Clipper Contest Club April
Meeting

The next meeting of t he Yankee Clipp er Contest Club
will be on 5 April 1986, at 1:00 P M at the PNIC in
Worcest er .

Thillis an electi on meeting - Come and nominate some
one.

&OSNII"".>I

SG.UA""
"X I'" 12.

Famous Directions to the PNIC:

From the Massachusetts Turnpike (1-90) :

Ge t on 1-290 North. Take exit 12 to Brosnihan Square.
Go around the rotary under 1-290, then t ake an imme
diate right and park in the lot on the right . PNIC is
across the st reet .

From 1-290 Heading South: Take exit 12. Go around
the rot ary passing under 1-290 twice, then tur n right
as ab ove.

From Rou te 146 (RI. etc.) Follow 146 int o the rotary
at 1-290. Go around and under 1-290. Turn right as
above.

The club discussed both of K2VV's (John) proposed
By-Laws chan ges at length . See the January Butt for
the text of th e proposed amendments . Of the 58 mem
bers in good standing present and voting, a ~ major
ity (39) was required for paeeage. Both am endment!
fail ed.

Ken, KIEA, discussed the prop osed packet radio spot
ting network for the multi-op sta t ions for the DX
Test s. YCCC may be looking into a qu antity discount
for packet equipment .

Dou g, KIDG, reported on the latest ARRL Contest
Advisory Commit tee activity. Doug is the New Eng
land Divi sion representative, while N2LT represents
the Hudson Div ision. Randy, K5ZD , resigned as the
cha irman of the committee, which Doug now head s.
Th e CAC turned in a recommendation to the Awards
Committee and the Board of Directors to not allow
contest QSOs arranged by non-radio means, but th e
Board has not yet acted on this. The ARRL QSO par
t ies were discont inued by the Board of Directors, with
no input asked from the CAC. The IARU has modi
fied the Radiosport contest: the contest is now only 24
hours, and the headquarters stations of IARU member
societ ies (for example, WIAW) now count as separate
multipliers . It is not yet clear how you will be able to
identify these headquarters stat ions.

Severa l topics are curre nt ly under consideration by the
CAC. There ill a proposal for VE8 jVYl to count as
separ ate mult.ipiiera in ARRL contes ts where the mul
tipliers are states and as one multiplier in those con
tests where the multipliers are sections (Sweepst akes ,
for inst ance); thill will eliminate having different rules
for the 10m and 160m contests. Th ere are several pro
poeals for cha nging the club competition rules. For
example , should the ARRL change the meeting at 
tendance requirement to include members living in-
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sid e "local" te rritory? Should t hey change how the
three typel of clubs are defined , perh aps blUing it on
t he nu mb er of members operat ing rather t han on the
num ber of members? T hey are alec cc neidering how to
change the DX Teltl to make them more po pular with
OX operators, perhaps by allowing OX-t o-DX QSOI,
send ing copies of the ru les tran slated into th e correct
lan guagell to DX IARU member eociet .ies, or by having
clu b competit ion for DX clubs. T he ARRL band plan
ehangee for 160m will be published eoon. T he 160m
C.onteat may be changed to disqualify operationll in the
DX window. T here is I t ill on-going d iscussion of QST
conte lltll and the amount of contelt coverage. There
ie alllOd ill discussion about al lowing llpoUing nets for
eingle-operarcr stat ionll .

Doug needs immedi ate input on proposed cha nges to
t he Ju ne VHF cont est . T he proposal is to allow a
QRP cate gory for VHF conteete, to motivate peop le
to acti vate rare grid ll<luarell on -DXpeditionll- _

There were several CAC member changes.

See Doug for Dayton roo ms, too - and soon!

Dou g, K1DG , also proposed that the club president
nominate a committee to encourage club par t icipa
t ion, to repor t at the next club meeting. Paul , KIXM,
point ed at that t he club const itut ion alread y gives the
president th e authority to do this. Bill, N1AU, asked
John , K2VV, to cha ir such a committee, but John de
clined . Bill promised to appoint such a committee.
Later, Bill , KM1 C, volu nteered.

Ed , KA2MXO, had reprints of several packet radio
art icles fro m H.m Radio for interested members.

Tom , KIKI, rep orted on activit ies at the ARRL Direc
ton Meeting. The Board voted to cha nge the ARR L
160m ba nd plan to cw and rHy from 1800 to 1840,
and SSB and other wideband modes ab ove 1840, with
the segment from 1830 to 1850 reserved for int erconti
nent al QSOll. They will not request thi!! of the FCC,
80 t he band plan will be voluntary. Th e Board voted
to cha nge the po licy for awards on 24 MHI . T his
band now counts for DXCC (bu t not for 5BDXCC or
5BWAS). Field Day will use 24 MHI. T hese ru les will
also apply to 18 MHI when it becomes availa ble, but
not to 10 MHI. The ARRL has filed a petition with
the FCC to label home entertainme nt devices th at are
suscepti ble to RF (especially VCRs) , noting that t he
voluntary rules are not working. P RB 1 hall been sue
eeeefully tetlted in court . T he AR RL ill propos ing to
change reciprocal license ident ificat ion requirements to
follow th e convent ion used by meet other countries
now: t he reciprocal designat ion before the home call,
for example, W2/ VE3BMV. Tom thinks that perh aps
the various ARRL newsletters should be combined ;
many of the mailing lists for them show great overlap.
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One member suggested that the combined newsletter
be called - QS T CIUllic-.

Don, W3AZD, rep orted on DXCC matters. T he main
controversy here ill t he lltatus of Aruba , now P 4.. T he
OX Advisory Committee ill being asked for their rec
ommend at ions. T he P4 prefix is now used only by
Aruba, not by any of the other 5 islands of the Nether
lands Ant illes. Final independe nce from the Dutch is
scheduled for January I , 1996. Separate adminilltra
tion is no longer a DXCC criteria. T here ill no chan ge
on t he Pribilofe. Ext raterri tori al outposts, such u

United Nations offices, emb aeeiee, ete., no lon ger qual
ily all separate DXe C countries, 10 4U1VIC will not be
a separate count ry. There is t alk of an FCC banned
countries list again , to consist of cou nt ries where am
ateur radio ill outlawed. Peter I Island meets current
DXCC criteria and will count all a separ ate DXCC
count ry if anyone ever activates it . The bac klog of
DXCC updates ill now down to 11 weeks, with t he
additi on of mere manpower. Mou nt Athos does not
currentl y allow amat eur radio.

N4ZC at G.I.S.M.O. reportedly ie eelling rad io equip
men t at 5% ab ove coer if you ide nt ify younelf lUI a
v c c e member.

Joh n, KIAR, ill working on get t ing club QSL cards
again. The price will pro bab ly be $44. /2000. See John
for det ails.

KBIT, Jo hn, has contest calendars for $8 . $I of the
price goes to the d ub t reasury. T his year'. calend ar
has a page for each month, with black and whi te pic
tU~1 of well-known contest ope rators and operat ions.

T he Scuttlebutt will return to blu e pa per, by pop ular
demand . W1GG reported th at his wife did not recog
nize the white Bu t t and threw it out. NOTE: t here ill
current ly no price difference between blue paper and
white pa per.

Ken, KI EA , Bob , KQ2M, and Mark, KIRX showed
slides of the CQ WW SSB DXped.ition to VPZVCW.
Th ey reported many problems wit h t he inse<:t po pula
t ion, and twelve thousand Qs.

T hill wee followed by NICQ (Bill) showing slidell of
hill d am aged tower from last fa ll' s Hurricane Gloria ,
which hall since been repaired by Bill and the feerleee
Ron, KIBW, who clim bed the Rohn 25 to th e level
where the tower broke to secure t he d am aged eecrione
in place for removal (because, accord ing to NICQ, Ron
weighs leeel] . For those who were wondering, Bill a1llo
reponed that , no, his guy anchon did not fail! Th e
da mag e occurred when a lar ge tree limb blew into a
guy wire , pu llin g the top of th e tower over.

Aft er all this activity, the hungry crew retired to a
local deli for mu ch-needed refreshments.



Respectfully sub mit ted,

Charlot te L. Richardson, KQI F
SKutary j Treu urer
4 Febru ary 1986

Vibration Effects Upon Antenna Struc
tures

Bill Shaheen, N1CQ

Vibra t ion-induced problems have been encountered by
meet hams at one time or another. Such problems
may occ ur u premature antenna failure or all excessive
tower vibration, for example. It. u well-known that 15
meter beam elements fail d ue to metal fatig ue much
more ofte n t ha n beam elements for other freq ue nc ies .

This paper will pre sen t the basic underlying concepti
of vibration t heory and stePl that ca n be taken to re
du ce effecu of barmful vibration . Failuu due to metal
fatigue will be t reated in a separate article at a later
date.

St ructurell vibrate in forme that can be expla ined
mathem atically. In this article, we sha ll consider the
theory of vibration from a qu alitative viewpo int . Co n
eider t be sim ple O&Cillat ing eyeeem shown below in Fig
ure 1. It conllilltll of a mass (M) and a l'I pring (with
l'It ilfneu K) . K ill in unit s such all pound s per inch
of defl ection. Analysing thill s im p le model, it can be
, hown l that the natural mechanical cecilletcry fre
quency is:

F = :j;~, where F u t he freq uency in HI .

"pring

aa .. s "

Figure 1.

Fro m thil'l s imple model , a model may be deve loped
usmg an "equivalent" K and an "equivalent" M to
model a system with m an y masses and spring-like com
ponenrs.

An antenna element i. a Calle in point. Tap it. with
a hammer while hold ing it in your hand . Note that
it vib rates . Try the same experi ment with a shor ter
piece of th e same tubing an d note th at the vibration
frequency seems higher .

T he resonant. frequency is a function of K and M . K
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and M, on the other hand, are a function of other
parameters such all geometric propert.iea of the struc
ture (for example, I , the moment of inertia; the erose
8ection al area; and the leng th, from the hu t article) ,
t he modulus of elallticity of the met al, maN dietribu
tio n along the st r ucture, among othel'll.

Therefore, one can conclude that any st ruct ure hall a
determin able "nat ural" mechanical frequ ency wh ich ill
analogoul'l to the famili... electrical resonant frequency.

A srru cea re cannot vibrate on iu own; it require" exci
tatio n. Wind and ground movements are two common
means of excit ing a str uc t ural element . Gr ound move
ments (earthquakes) hav e frequencies on t he order of
1 eo 10 HI, while wind prod uce! t iny vortices that
break away from the down,tream side of the element
at a regular ra te. Th is ra te i. a funct ion of the wind
velocity. Wh en t he wind velocity ca Ullell thi. vor tex
shedding ra te to be equal to the natural frequency of
th e element , mechan ical reso na nce cee urs. If on e note'
th e beh avior of a 15 meter beam, for inlltance, during
a wind of abo ut 15 mph, one will notic e large element
de jlect ione. Th ese dejleenene, incidentally, are sine
eoidel in nature. One can not thi. if hej she climbs the
tower and watches the element move.

When this excitation freq uency coincides with the nat
ural freque ncy of the struc ture, a cond it ion of reso
nance occurs and t.he amplitude of ,trudural de Oeclion
becomes very high , t heoretically approaching infini ty.
It does not, of CO UTlIe, because of interna l damping
ca used by energy diuipation within the element. The
greater the damping, the leu t he amplitude . Tbi. i!
why putting rope wit hin you r 15 meter beam element!
often cures the vibrat ion problem . T ho ugh d amping
is one method to cont rol vibratlcne, it i! often better
done by actually cha nging th e natural frequency of the
st ructure. This is becau se amplitude and frequ ency
are re lated to each other in a very Hi-Q type relation
ship. Changing the natural freq uency jost a little will
effect the am plitude greatly; ofte n much more lha n by
increasi ng the damping.

One can employ a scheme of changing both parameters
if neceeeary, by roping t he elements and placing con
cent rated maeeee at certain points along lhe eleme nt
to move away fro m reso nance.

Numerical method , are available to predict vibration
behavior of st ructures. Th ey consist of solving eimul
ranec ue linear equ ation! for all bu t. t he sim ple one meee
- one spring pro blem. The basie pri nciple to solve the
15 meter beam problem , for example, would be tc sub
divide the antenna element into many sm all pieces and
consider each sep arately while observing condit ion! of
cont inuity (compatible dieplecemente] and equations
of ,.tat ic equilibri um. O h, by th e way, the natural me
chanical frequency of a Hy-gain 155BA ill abo ut 27 HI .



Resonance (high amplitude detlecrion e} will occur at a
wind speed of about 17 mph.

I N. T . T ho mson, Theor, of Vibrotion$ with Appllca
tionJ, Prentice- Hall (1981), Englewood Cliffs , N.J ., p.
15.

level, every 50 HI from 5 "HI below the signal to 5
"HI above the signal. The reeuue an plotted in the
figure (I have added extra po ints very close in for t he
'930).

Close-in Phase Noise
CII Sl lJ1ld S9t30 lMl . t ''' .199 .90

ell HAIl YBT NORM l&C OFF

Close-in Pha se Noise

[Copyright @1986 by Bill Myerl , K1GQ.
AU rights reserved.
Permjeelon to reprint thi. article, in whole or in part , can
be given only by the author.]
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T he difference in transmitted phase noise will be th e
same u shown in t he figure if the receiver noise jloore
are the same. I failed to acquire a relia ble measure
ment for the '940, but W2VJN', relUlta ,uggellt that
the TS-94OS i! a few dB more &eDsitive than the TS
930$ . This wou ld reduce the difference; however, a
quick qualitative tellt wit h a 75S-30 mon itorin g each
t ran smitter con firmed t hat the '940 tran smi t, eignifi
cantly more noise tha n the '930.

T he meesuremente were surprising ly eoneist ent : they
were repeat able with 1 dB , and appear to fit smoo th
curve. quite nicely excep t wit hin 1.5 kHI from t he eig
nal. 1 euepeet that th e apparent ccmpreeeion of the
interference level near t he signa l it ca used by nonlin
earity - remember that the AGO it OFF, 10 .tagell
downstream from the filters get ....hac ..ed wit h a huge
voltage when the signal isn't euppreseed by the filter
sto pba nd select ivity. T he traneition to this region is
probably established by the respon~ of t he fiNt IF fil
ter. My radio bee a etock Kenwood filter , whil e Jo hn's
has the IRI filter .

~-..••
i

In a word, NO. John (WIFV) and I just finished com
paring the phase noise performance of his TS-940S
wit h my TS-930S, and we determined that the '940
is significantly inferior to t he '930. The rumors are
true - th e noise generated inside the '940 receiver is
rou ghl y 10 d B lar ger than for the '930. Now, you
may decide that some other feat ures of the TS-940S
are more important to you than receiver performance,
but I still don't want you to buy one, because the '940
transmitter is just M much inferior M the receiver. As
a result , you will be truhing all your neighbors on the
band - and I'm one of them . There is nothing I can do
to reject the noise that you t ransmit in my peeebe nd ,
so pleaee do n't!

None of the manufact urers of amateur gear supply any
data on ph ase noise charaderistice, yet it is the domi
nant factor limiting HF (and VHF) radio performance
today. I intend to politely harass Kenwood , and I hope
you will do the same .

I don't t hink there are an y adjustments or simple com
pone nt ehengee which can improve this state of affain.
The on ly hope is convince Kenwood (and all ot her
rad io menuf ect urers] t hat the problem is im port ant
enough to redesign their eynthellilerl. Unfortunately,
recent d iseuasione with the Kenwood service people in
dicate that they will not even admit that the problem
existe - never mind that their la tellt and gTeatellt rad io
is a etep bac kward. [Note t hat I' m not cla iming t hat
the TS-930S has adequate phase noise performance - it
doesn 't . But as far all I've been ab le to dete rmine, the
'930 h ae t he lowest phase noise of any rad io curre nt ly
in production that is suitable for CW contest ing.1

Should I buy a T S·940S?
Bill Myers, K1GQ

Here's how John and 1 measured t he phas e noise per
form an ce - non-techn ical types can sto p reading now.
Bot h rad ios were teeted in CW mode, with th e narrow
filte r pceiricn selected and the VBT ~t at NOR MAL.
The AGO was turned off. Firet, we sd the two re
ceivers to ehow the same audio output level wit h no
sign al input, at 14.2 MHI (using a true RM5 volt
meter] . Next, I set up a cryst al oecilla tor (which has
very low noise sidebands ) to generate a 30 d B over 59
signal at 14.2 MHI (the same signa l level produ ced the
same 5 meter reading in both radios!). T hen we mea
sured the aud io output levels relati ve to the reference
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Floating EAI BIE l 12DF TI2Pl lLl " MO
Paul Young , KIXM FMSHL N5AU! Ic:P2 UP2BEI ll3GQ

G04BEG N5AW!NP2 UP2BO l S6US....
GM3V OR N6EK/ CiA UPIBll

At the IMt YCCC meet ing I ,aid J believed tbat if ARRL DX Contest T MHI ew t
everyone worked lUI hard lUI I d id for th e dub that
we could win conteeee. Well, the ARRL OX ecneeee 4UIUN FP5Hl KOGCB/C6A VKIAPK

proved th at wrong. Even if everyone from YCCC who STSRG GI30QR KH6XX VK2GW

was on submitted for the club we eti ll could not have 9YtAA GU3HFN LU4HUN VP2VA
A15WZ HUtA rzzcc VQOl D

made up (or the 15 meter advantage th e 3-1and st at ions AH6AZ He2St OE1XTU W2ll/en
had. Oh well, t here wilt alway, be anot her contellt... CD20 M HZIHZ P40M W60l/ 12

eX TBY u u PJ9J XE2HQ

We are in t he pro cess of upd at ing the YCCC dupe EA20 P JAlYKA PytOL YVSANE
EAI ZS JA7YAA PltAR Z22JS

s h ee t •. W e a lready know a b o ut t h e pro blem with t he FG! W2KN!F S JE2YRD Tt2CCC Z13GQ
Go.. If yo u have a ny o t h er s u g gest ed c h a n ges, please FOU P JGIF VZ!S NO VUA ZS6USA
l e n d t h e m t o me. W e will try t o h ave the p relimin ary

update a t t h e m e-eting 10 p eople can m ake lIu 8ll " t io ns. ARRL DX Coneeet 14 MB. cw:

It te not pceelble for m e t o tell w h o h u e arned a n 3V'PS FPSHl IOUOC/YV4 V3DA

Editor'e Award eimp ly by r e a d ing QST a nd C Q. If
4UIUN G3WPF K4GW/V4 VUA
4X61F GI30 QR K7SS!KH6 VK3BHK

you h a ve earned o ne, p lease tell m e a t the next meeting SH]lO GUlHF N KH61J VKl XB

o r s e n d m e a p ostcard . SUDE HBOBFQ KP4FI VK4XA
6WIPe He 2Sl l X1WC VK6HQ

Because o f the large number o f sco res we h a ve gone to
6YSUJ HKl RO NSAW! NP2 VP'GD
IlHlfO HK60G N17GP V091D

a s m aller t y pe lIil e fo r t h e m . A IIO, by popular d emand 9HlIF HPI Ae OYlH W60l / Z2
I e rn r e t urn in g t o the bl ue p aper for the Butt . AH6AZ HZIHZ OZl HT WL7E

C6ADR ISOOMY NOM XE2MX

By th e n ex t me-et ing I will b e ac t ive o n p ac ket . In CP6JX J2sEG PJ9J ZlIOY

add ition t o it s advant ages fo r con test ,pottin g , I can
eX1CO J34Z PZIDV ZP3KJ
EA6NR JA7YM UAI OT ZS' USA

use it t o get ICOfl~lI a nd m id" from members. Aoo, f N5e w JGl fVZ !5NO u zoow ZXOECF
it is ide a l fo r OX IIpott in g. I p lan to p rogram m y co m -

puter to lo ok a t any OX sp o tt in g a nnouncements and ARRL DX C ontellt U MB. ew:
to compare t he c a ll againet m y n eed s liat -, If a brand

6Y5MJ FMs el NP4A VS6DO
n ew o n e I hoWI up, I ca n h av e it w ake m e up at night , OY4..... FOIJ P OA40 Z W2lZ/CTl
o r c al l me at work during the d ay! A3SWZ GU3HfN N OM W60l / Z2

AH6AZ HC2SL PAORE! CTI W17E
HOOP HKIHHX PY2UJJ XE2MX
CPI HD HKUU T77C YU4EBl
CTiAPP HP1Ae TEGT ZF2AD

Results of the Y CCC Packet Net CX1BZ I0 3FIY TI2CCC ZK1CG
Ed Land ry, WAI ZAM CX7e o J34Z UOIGWW ZL3GO

EA6MR JGI FVZ!5NO V3DA ZPSXDW
ARRL DX Contest 1.S MH. ew : EAIAVW K4GW !V4 VU A

EDI CI KH6XX VK2BQO
4UI UN G3WPf KHiAT SM78 1e FGSDl /FS KP2N VK4XA
9YeM G3WVZ KH6XX UOI GWW
CXI DT GD48 FG K17Y VlAD ARRL DX Ccnteet ~S MHz cw:
Dl 6fB GM3LYY NSAW/NP2 V3DA
EI9J GM3WIA N6EA!C6A VU A 4UIUN HP IAC NOM TU2lN
FG/W2K N!FS 134Z NP4Z VP2VA STSCJ " U PAOVDV/PJ2 ZS6USA
FG6AM 131Z PtOM W2ZZ/CTl IlY4M KlUOC/YV4 PJIlJ
FMSWD K3UOC/Y V4 PIIlJ WP4l HKIBAU LU4EH PY2MER
G3BDO K4GW/V 4 SM6EHV VU1AU HKIKSK LUI AHW PY7ZZ

ARRL DX C on t est 3 .6 MHs ew r ARRL DX Contellt 1.8 MH. SSB:
4N2X HAilE NP4Z ul2FWA
4UW N HC2Sl OAU V V3DA nSlc KP481 PJOB ZF2H1

'Rty HP IAC OK3TJI V41A Il EVK NNP I f 2HE

C6AOR IOl AIY ONSWl VP2VA
COI HJ U 4l N OM VPIlGD ARRL DX Contest s.e MB. S SB:
CU2AK KlU OC! YVt PAOlOU WP4K
CUl M KH6XX PJOJ XE2MX 4UWN HBIlAM O ON,fALl VUIMO
Df2P I KX60X SK6TW YVlAGI 'VSfC HBIlCXZ PJOB YUI EXY
EAlAOS LAtEE SM68GG VVSANE A3SWZ HCl OT PP2ZDD YU3EXA
EA6GP lA2EG SPSPBE ZF2IZ AH6AZ HG1B PI l AR YVSANF
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C02QP HllAMF TI20 NL YV6BXN
CPl BA HJlLMR V4m ZF2HI
CUlAK HKIALW VK2FAE ZLlAAG
EA1ALl HK4EB VP2 MOB ZliANJ
EA1BB ISNPH VPSZ IUBT
EAOtE Jl4Z VPOGD IUBO
F6HM O/FM J6LMK WB6FCR/ KH6 ZUDO
FMSCD OA4ZV XEI OX
HASKDO OKI ALW XE2XGY

ARRL DX Con teet 1 MHs SSB:

4UW N O....BC HKl KRU V41M
6YSfC EAIX S 14AVG VKSM5
A22B W F6ARC Jl4Z VP2MU
AlSEA F6HMQ/FM JE2 YRO WI KKF/C6A
AH6FL FGSBW OKlCEM YT2C
CEl BFZ HAlKMA TGOVT YV6BXN
Cn BM HCI OT UZ6LWI ZllAGO
CH KO HCSEA V30G lYSTT

ARRL DX Con teet 14 MU. SSB:

4UBO EAIANV KT5B / YVI VPSZ
l X2LS FGSCB/FS OAU V VU2ZAP
OH4M G0 4PTV PJ1ARL W2KW/ KV4
9USJB GDSUG PT2T F W6QL/ Z2
A22BW GW4ZQV T71C WB2PSD/K H2
A17 e O HCtHC TI2Ce C XE2XGY
BV2B HI60Re O TI2Le R IF2HI
C31LBL HPIXAW TR IJLD I StSL
CNI EA Jl4Z TU4 BR I SlGB
CNI LX JAtY WX UAIl I S6USA
C0 1GC JWOA UB40WW KG4PS
CU2CR KI MN/ OHO V41M
D....BC KD5VD/HR5 VP2MU

ARRL DX Contest U MHs 88B:

5X5GK EegHR LUIFOW VPIJC
5HOU Ee glR LU4MEE VPI".U
6YSlC F6HMO/FM NIN R/ KH6 V09SK
1X2SL FG5{B/ FS ODSH VU2ZAP
g05MA GW3NNF PJ OB W2ZZ/{ TJ
gQSPA H{lEA PPIZ{ P W6QL/ Z2
OUSJB HH2RJ SM2EKM WSKKF/ C6A
9XSWP HH250 SVOA{ / 9 WAtTAE/ T I2
A22BW HI3JJl SVOOK XElOXA
{Nl e.-. HllFAH SV5TS XE2XGY
CNI l G HK) MAE T32A8 Y09HT
{OSRCO HPIXRL T71 V Y07APA
{ 0 7GC IOJ X T G9VT ID7CW
CP6 NU J34Z TR.JlO 109CI
CllBM JGIFVG/ SNO TRIRAL IFtR{
CU2CE JGIF VI / 5NO TU2JJ IL2S0
O....BC KIAT/ KJ6 TU4BR ZPSFGS
DJ2ST/ EAI K2KT T/ PJl V30G ZSI Sl
EA6MR K3UO{ / YV4 V41M ZS6USA
EA6RF KH6XX VP2MU
EAglB KPaBZ VPSY

ARRL DX Con test ~8 MH. 8SB:

SHOU HK2HCN LU6FAZ Z01 { W
6YSIC Jl4Z PJ OB I PSJAl
( EOERY JIIBK PYlNEZ I PSXKL
CP6NU KOOSN/ Jl PY2lK lYSTT
CX2AAL LUlBR WtBIH/ PJ2
F6HMO/FM LUtE WAI FSK/ J)
H{ SKA LU3M{ O WBONAA/Y NI
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N .O.S.C. Scientist Predicts Sunspot
Activity

R. M. Hillyer

Dr. Adolph K. Pau l hee written a scholarly paper ,
IIAnaly&i&and Pred icti on of Sunspo t Numbers" , t hat
appear! ill the December 1985 issu e of GeophYll'ieal Re 
u arch Letters. The paper preeente both data an d a
met hod ology that may affect the sched uling of future
shortwave tran&miNlion! and manned epece act ivities.

In hie paper , Dr. Pau l pred ict s t he nu mber of eunepcee
th at will appear an nually throu gh the year 2040 (1«
figure) . He dcee &0 after employing an iter.tive proce
du re th at involves , lUI a fil'1!lt st ep, a eeee erum analy&il
of the monthly m eans nu mber of lunlpo ll obflerved
sinee 18-40. Secondly, he extend, the data set by usin g
those result s for a fint order of pred iction . After com
paring his prediction of eunepc t ac t ivity with the num
ber of eunapote observed , Dr. P aul revi&e&his formu
lation to lessen diecrepenciee between prediction and
obse rvation. He repeats the prceeea nu mero us t imes,
getting, in each in&t ance, a better fit between theory
and fact over lon ger pericde of t ime. He does thi' un
t il his model &at i&factor ily acco unt , for t he ent ire pat
tern of paat eunepc t act ivity . At this point , Dr. P aul
usee hie mod el lUI a predict ive tool for the yean 1986
through 20-40. He reali . es, of COUrH, that fu ture ob
servations will neceeeitate edj usr me nee in his mod el,
but this act ivity ie consonant with the na ture of hie
ent erpr ise, an iter ative one.

Dr. Paul 's math emati cal treatment employs anhar
monic frequency analyais, a t ransform and deals wit h
d ata that do not cOlll il t solely of d lserete mult iples of
a bas ic un it frequency.

By cons truct ing a me th od ology that fits put data
and promisee to make predict ion . highly accurate,
Dr. Pau l haa prov ided planners with an effect ive aid .
Knowled ge of fut ure solar act ivity can facilit ate effec
ti ve long-term sched uling of prcjecte requiring either
exte nsive use of ehortweve tranam iasion or manned
space act ivity. Intense ul travi olet and X-ray radiation
associated with high eunepot ac t ivity affectl shor twave
t ran&mil8ion and may harm peopl e build ing plat forms
in space.

Dr. P aul works in t he Ocean and AtmO&pher ic Sci
ences Division of t ile Marin e Scien ces and Technology
Departme nt . His current research focule&upon iono
spheric vari ability and high freq uen cy propaga ti on.

N.O.S.C. Co nt act :
Dr . Adolph K. Paul
Code 544
(619)255-7688
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• 2. Certa in etyle. of element-to-boom clamps will also
allow elippa.ge under high-wind condit ione. The fix
employed here al-o hu many ot her application• . It in
vclvee the uee of an epoxy-pee ee called P C-1 , available
at meet hardware eeoree. (It cornea in two cane: t he
$8.95 vereicn will do two or three bee rne.] This com 
pound hu a cure t ime of about 24 to 12 hours depend
ing on tempera ture, but, with its aee, you have the
capability of · weldi ng- vanou. ccmponente to gether.
I use it to permanently attach the eleme nt- to-boom
ciampa directly to the boom . Do thiB by liberally ap
plying the PC-1 to the clamp U-bo lte that su rround
the boom and al80 those porttcne or the clam p that
are in contact wit h the boom. (Not t he elem ent , if
you wieh to be able to remove it!)

1. Boom it built per epees and eet up on a - Work·
Mat e- vise-bench . Boo m eecelcne are then drilled and
etainle!lll-!!teel t hru-bolt e installed .

T he actual eonetrucf ion eeepe employed are u follows:

T he above procedures have been used in building 10
and 15 meter e-elemenr Skywalken wit h exce llent sue
cess. T hey have survived a number or winter storms
plus hurricane · G lori a" with no element ehifting what
soever ,

1. For any beam that does not employ a ri gid , one
piece boom, convert. it to one! Pin the boom sec
t lona together with etainlese-eteel t hru-bohs. Do not
rely etr ict ly on hcee-clemp e or hose-clamps plus -eet 
screws. (The -eet- ecrewe that had been in st.alled on
the above beam shear ed off in the strong guete.) Your
gcel ehould be to prevent any to rq ue forces from being
able to rotate eect ione of t he boom.

''''',...

[l(TlII,.V()UIlTION IASI D0f0I 1-..0.1 ..3 DATA

N.O .S.C. i. Naval Ocean Syltem. Center

IT hi. note forward~d by:
J im Pric e, K6ZH
N.O.S.C . Code 713
Sa.n Diego, CA 92152
(619)225-2665

Dr. p~urs mod~llthe Ir~ph com posed of duhfll iines) dos~ly

~ppro...lm~ tes sun spo t O<CUIJwces (Ihe solid cUfv~ 1 fOf' the
year s 1940 throulh 1983. G,e~lest sunspot itt t ivity occurs
~ t hilhest positive and lowest nel~tift r~~dinls on the curve.
Pos it ive v~lues lndk.~le one celenrauon of the sun's m~gnet ic

fi~ld .~us nel~tift v~'u~s indicate the other Ofi~nta t ion .
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Thi. metertnl may be reprinted In ham radio newelett ere
with proper reference. Contact t he author for ot her UM' .]

A n t en n a C on st r u ct io n
Bill Pedersen , KM 1C

T wo winters ago, I experienced one of those defeats
in Am ateur Rad io that almost caused me to look for
another hobby. One week after ca refully inst all ing a
4-element 20 meter Cuehcraft Skywalker at 100 ' , a
windstorm left t he forward director angled abo ut 40
degrees one way and t he reflector about 30 degrees
the other . Not to ment ion the performance degrade
t ion , t he beam loo ked te rrible. With all the work that
had gone into this project, it W ;LB a very fru strating
eit ua tio n. I con cluded that there had to b~ a bet ter
way of con.t ructing beams so t hat element rotation
eucb .... had OCCUrTed would not happen again. I carne
up with a 2· (0Id eolur ion lUI Iollowe:

8

2. O nce boom ie made rigid per above, Iaeten middle
port ion of each eleme nt to the boom with the element
to- boom dam ps and eet up per beam epees , i.e., proper
spacing bet ween element. and all elements parallel to
the gro und . [Uee a carpenter level.] Torque all hard
ware and recheck spacing and parallel. Now you can
apply the PC-1. Allow it to cure fully before mov
ing anything on the array. When cured (compound
will be rock-hard) , det ach middle por-t ion of eleme nts,
leaving the clam p' (which are now an integral part of
the boom).

3. Element const ru ct ion can now be completed. I
prefer to use !!mall .tainles&-stee l nute and bolte (in
addition to the hose-clam ps] to pin the eleme nt eec
tio ne together . I also run a piece of rope throu gh t he
Iull lengtb of each element and knot it off at t he eede.
(Add t he rope during conetruction of the element , run
ning it t hrough one eect ion a t a time.) P urpose of the
rope iB to dampen oseilla ric n and ho ld on ee any part
of an element that might break off in an ice storm.

4. I abo inetall the boom-t.o-mu t bracket to the boom,



align it vertically to the elements, and PC·7 it in place.
Thill bracket thus also becomes an int egral part of th e
bo om .

More CQ
CALL

KY1H rnl s

WWCW,
QSO s 2,

1138 80

C,

226

SCO RE

1024380

73 160m SSB Championship:
CALL QSO, Ms SCORE

K8HVT 156 45 35550

SS SSB,
CAl l SCORE Q50 s MT HR P SEC

KY1H 114156 186 13 20 6 WMA

73 75m SSB Championship:
CAll OSOs M, SCORE

KY1H 330 58 98310
K8HVT 415 74 1511840

SCORE

60563
15U85
68860
12410
20174

SCORE

2418

ARRL 10m Contest :
CALL QSOs Ms HR

KvtH 59 21 7

CQ 160m CW:
CAll Q50 , Ms

KAtDWX 214 11
KY1H multi 650 17
AKll( +KA1X} 452 61
Wl YK (KM1P op}121 43
K8HVT 191 41

Since I seem to be able to buil d and install antennae
only during the middle of winter, I use the basement
of our home for all of t he initial beam const ruction.
The warmer you can mak e the work area, the more
quickly the PC-7 compound will cure.

Althou gh these procedures take additional time, th e
extra effor t has proven to be worthwhile. In addi
tion to "wind-proofing" your antenn ae, es eembly of the
beam at the top of the tower becomes a simple mat
ter of fastening the elements int o place on the boom
and attaching the boom to the mast . Since all align
ment was accomplished at ground level, all you have
to do ie hook up the coax and start ru nning Euro
peans! The whole array should hold together for many
mainten anc e-free years.

YCCC Prize for 1986 CQ WPX CW
Paul Young, KIXM

SCORE

8 64K
36344

This year, YCCC will be donatin g a prize to the win
ner of the CQ WPX CW Contest, in th e ell band single
operator category.

Th e major part of the prize will be a Kenwood TS
8308 tran eciever , donated by YCCC.

KvtH ups: W1BS. KB1W. W61EYL . KSIN . K1RQ. KvtH

CQ 160m SSB:
CAl l QSOs Ms

AKll (+KA1XI 524 45
K8HVT 283 56

Charlo t te and I will donate a keyer and paddle to go
with the rig.

Ken , KI EA will donate an amplifier (if it is legal in
the winner's count ry!).

We are solicit ing donations from the members for ad
dition al equipment , perhaps an antenna or rotor .

Sprint CW:
CALL Q50s Ms

K8HVT 130 31

Sprint SSB:
CAl l Q50 s M1

K8HVT 111 30

SCORE

4030

SCORE

5130

Restrict ions:

If the contest is won by all ineligible operator, t.he high
est eligible score will win.

• The winner must be able to receive the prize .
y e Ce will pay shipping, but not duty.

• American and Canadian hams are not eligible
for t his prize.

• The winner of th e 1984 and 198.5 YCCe prizes
ar e not eligible again this year.

Score Rumors:

St ore

115K

1GGK

238K

ARRL DX CW S/O,
CALL QSOs C,

KI AR 1600 290
K16W H2O 250
KAI CI 780 '64
K1DG 1481 ase
KC1F 1640 aae
W1GG '" '10
WIWEF 1283 227

KU2M 340 75
KA2MXO 750 os
W2RQ 330 110
K20Y 115 95

AIJE 302 127
W3GRF (KODQ 0'" 1180 285
K310 1150 268

K5ZD/l 1272 235

K8HVT .,. 161
W081XE 615 227

WAOT KJ 365 180

C6ADR (N1EE) 1050

9

SCORE

455840

C,

183

CQ WW SSB,
QSOs Zs

672 76

More
CALL

KY1H



ARRL DX C W S / O S / B, ARRL DX SSB S/ O S/B ,
CALL Band 050, C, Stor~ CALL Band QSOs C, ,~.

KVaO 15 '" " KSI S 10 • •KP4Bl INP4Z op) 15 1695 56
K1MM 20 .. 20

Wtl HN 20 112 .. W1WEF 20 1084 10'
KAlMX O 20 150 .. 155K "'M 20 U 50 101
K2V V 20 1326 91 N2AU 20 1240 103
KJLR 20 1t6S OS KR2J 20 1500 IOJ
KS' S 20 '" 11 K2YV 20 1100 '"
KR2J .. 60' .. KS'S 20 ,,.. 1IJ

KZ5X .. 19 • W4PZY .. " 31
KS'S .. 29' 13 AOae .. 111 "Wt FV .. m " KAIGQW 15 60 J1
werr .. l2J " KMt H 15 'JO 61
N' UM! 4 .. 221 60 KMIR 15 112 54

KAISR 15 l5J 50

ARRL DX C W M / S , KAI XN 15 191 13

CALL QSO ~ C. Stor f K2EK 15 ,GO 11
WB21TR 15 1.. ..

KMIC 1341 '" W"4SVO 15 lSI ss
KlIU un 25J xses 15 U O "KA1X I+ AKILI 159 1" 311K NIUM 15 ... ..
KIYR 16JO 210
N2M M 1350 302 KIZM 160 12 ..
N OM 5232 JOO 4.709M
4U1U N 3100 26. ARRL DX SSB M / S ,

ARRL DX C W M/. ,
( ALL 050, C, StOff

HB IH ..1 ' JOCAl l 0 50, C, S<~.
KSt N uo I"

KYlH 1203 '" U1K (+W81EYL. KBI KGI
KtRX '" 191 U OO ,..
KI XM I '" 260 I" AKll (+I<AIXI 1001 19. 592K
N5AU 116 7 JJ1 1 11M KA2M XO '" 1" 222'

WB2UlI 1400 '10
KYI H op' - KYlH. I<B1W. KIR Q , WB IEYl. KSI N. K8IK E. WBIJBM 1210 JOI
WB2VLM . KJlK . WAIZAM. • rwl p.¥.ht nf l KP4BI ."" JOI

ARRL DX C W M /M,
ZF2Hl 7159 JOI 6.5M

( Al l Q50, C, SCOff ARRL DX SSB M /.,
KIEA 105 0 230
N2ME [a t KJJlP) 2510 it2 3 1M CALL QSOs C, Stor~

K2TR III ops) 2353 310 HIM NIAU 16U '"~
W3LPL 2429 '" 2,16M I+ KIAR. KCIF)

KQIF ... '" 554K

ARRL DX SSB S/O, I+KI XM, KMIP)

CALL QSOs C, s eere

KIAR • 3 ARRL DX SSB M /M,
NICPC .. , CALL QSOs C, Storr
KIOG lUI '10 KMIC "" 211
WIGG '" '" l 59K K1EA 1005 JO'
KIIU 1000 ,.. KY1H iS1 I " )12 K
K1KI I'" J2'l
KIMEM 50 .. KY1H ops KYIH, WAIlAM. pa( k. ' nn .
KIRQ 100 it KMIC OJ! : WeI 8T H. WIPH. K81T . KMIC. patkd nn .
KIVR 1255 '"KIVSJ ... U . 20<. ARRL DX SSB Brf'BkdowDIl:
KQ2M 56' 'Ii
w2RQ 1235 210 K.BU,
AilE 154 " B,'" 0, ( ,

KnM 1590 'ID 160: .. . 0
K3NA 15' " 75: 280 17
KllO " 50

,.. 40: 222 " = 3.75M
WUG IU9 '" 20: 1507 121
K4VX lOla 321 15: soe 101

K5l Dji 12119 291 10: •• 32

KIHVT '" 101 11K TOTAL: 2765 m
W\lRE 1300

WAOTKJ .00 200 10



NUU MI" KOVVY 1192" '" " " 8 SO

160: 52 31 HWSE 113)68 766 " " BNTX

75: 167 67 KStO 102120 ... " " 81l

40: ' 0' 6 7
WILT 991t1 .., 7J 21 80H

20: 6" 109
W2(XM 96761 672 72 " B WHY

=2.3M W20W 91494 .., .. 22 B WHY
15: 473 10. KSIN 19660 S" 70 " B WM A

10: 113 35 KW2D 16896 '" 72 21 A ENY

TOTAL: 1856 .14 WOEEE H MO 52. 72 " 8 MO
WA6FSF 12846 '" 71 20 8 LAX

H igh Cla im ed Scores weuan 60852 46. .. " 80H
W4RV 55160 ... .. " A YA

Billy Lunt , KR IR KW2 J 54'" '" .. " A WHY
K3WW 49510 33S " .. B EPA
KGOZ 45211 '" .. 23 AIL

SS O W SIO, WIOP 42496 '" " " A RI

CALL
NIOU 42312 '" .. " 8 KS

SCORE 050 , MT HR P SEC HE'" ....a 10' 67 21 A WI
K6Ll 114936 ti ll " " 8 A' W7GV '9000 '00 es " A A2
I<4 VX 112164 1168 " " 8 MO AF9M 33152 '" " 15 All
N5JJ 172568 1166 " " B STX KIKI 31752 2S2 " • 8 HH
W5W MU IT OUO 1155 " " 8 LA WOAK 26400 22. 60 15 AlA
KY7M 11005 2 tU9 " " 8A2 WIMX 24152 2U 57 10 8 EM'"
KSLZO 168 216 1131 " " B STX WAlUKP "... 70S 60 .. B ENY
W6AO 1671.. 1131 " " 8 LAX K2GO IU54 16' 57 22 8 NNJ
K5GO '''500 1125 " " 8 AR KF4GZ nUl 15t 46 .. A NFL
WA1NIN ' 66'" 1121 " " 8 HY NUEO .25SO t2J 51 7 A He

K5GN 165760 1120 " " B STX KBIFJ 11662 "' .. S 8 WY

HSAU 16)392 1104 " " B NTX WN4KK N 5740 " " I B STX
N5DU 1629U 1101 " " B STJ(
N6TR/ 7 162356 '097 14 24 8 OR SS SSB SIO'
W3l Pl " 2000 ' 09' 14 24 B MOC
N6RO 161468 ' 091 14 24 8 E8 CAl l SCORE QS0 5 MT HR P SEC
N4WW 161320 '000 14 24 B NFL WA7N1N 275872 1864 " 24 8 HY
K70 X. 160016 109. 73 23 8 AZ N6BV 271510 IU S " 24 8 E8
K5MM/7 159544 Ion 14 2l 8 OR N2lC 268916 18H " 24 8 CO
K6NA 158656 1072 14 24 B SOG K6NA 265101 "" 14 24 B SOG
KUP D 157768 .- 14 24 A .A K4VX. 263736 H 82 " 24 8 MO
K5ZD/I 156SJO .... 14 24 8 NH WS4Q ~480 "60 " 24 B ST)(
W2RQ 154956 '04 ' 14 24 B NNJ N5AU 256632 " 34 14 24 B NTX.
N811 '54'" .". 73 24 8 WY we," 25470. H21 14 24 B SJV
KIZM 153328 1036 14 24 B EMY HSOU 253524 1713 14 24 B STX
N60P 153300 IOSO 73 " 8 E8 NRSM 241640 ,... " 24 BSTX
N6NF 150812 1019 14 24 B SCV K5RR 240500 1625 14 24 B NT)(
K4BAI 150664 IOU 14 24 8.A K70 X. 239901 1621 14 2l 8 AZ
K5MR 150361 1016 14 24 BNT)( K5lZ0 231916 1567 14 " B STx.
N4BP 149650 1025 73 24 B SFl W1WEF 223036 1507 14 24 8 c r
W1WEF 149184 100' 14 24 8 c r KY7M 223036 1507 14 24 8 AZ
WC6H 146584 100' 73 24 BSJV K5RX. 222888 '506 14 24 BNT)(
VE7CC 146224 .., 14 " 88e AC9{ 2U 7U 1471 14 24 8 1l
K3Z0 ...... 1000 73 24 B MDC KlZO 217264 .... " 24 B MOC
KB7G unoo 07S 14 24 8 WA
NOGA 143701 011 14 24 81A K'OH 21U 04 IU 8 " 24 8 1A

N4KG 211492 ' 429 " 24 8 AL
K7QO U 2S60 '" 72 23 8 10 KUS 210316 l U I 73 24 B Nfl
KMOl 141636 0S1 14 24 8 MO WA.w Wl 209124 1413 14 24 8 HO
KFOH 139120 940 " 24 81A N6BT 207200 1400 14 24 B SCV
KCOD 131)U '" " 24 8 CO W8 9HAD 20660' ".. 74 24 8 Il
K9KM 136752 . 24 14 24 8 Il WBtGQR 206312 1394 14 24 8 YT

W3l PL 203648 1376 14 24 B MDC
SS O W M IO, AI6V 199208 1346 14 24 8 SY

CAl l
K5GO 196840 1330 14 24 8 A.

SCORE QS0 5 MT HR P SEC N7TT 194021 1311 14 24 8 WA

M S8 162504 ' 09' " 24 8 HM KE5FI 193110 1310 14 24 B STX.

KJ9D 161616 ' 09' " 24 8 1H N50 0 192696 '10' 14 23 BNU

N5CG 153110 1035 14 23 8 OK KI3l 190032 1214 14 24 8 HM

WOAJH 145336 '" 14 24 8 WI H4EEB 187960 1270 14 24 B NFL

K7LXC U U OO 07S 14 " 8 WA K920 1' 6410 '260 14 24 8 Il

N4KG 140' 96 '" 14 24 8Al. NUC 14SOOO "SO " 23 8 He

K5RR ' ' 'S'' ... " 24 B NU K4BAI 182632 " 34 " 24 8.A

NOIN 134620 OIS 14 24 8 OK AH2U 182336 1232 14 20 8 II

KE7C 131572 ,.. 14 " 8 WA K5MR 176712 1194 14 20 BNU

KOWA 129210 I8S 73 24 8 KS KMIC 176564 1193 14 " 8 HH

W... 124172 '" 14 24 8 MH N6NF 175714 1204 73 23 B SCV

11



M 'K 202.500 '" ' 00
wall 111.110 ... ..

SS SSB M /O'
KSaS 112.»1 92• ..
WIRE 171.110 ... ..

CALL SCORE 050, MT HR P SEC wert tt2.6tt ... ..
MSB 2621 41 1176 " " B NM

W1FG UHU ." II
WOAIH/' U O,2SO .26 7S

NSKW "'... 17]3 " " 8 OK WM 4T 135 .156 .OS II
WBIJ8M 255144 172. " " B OH
KOGU 244102 1654 " " B CO

K90S 1:»'506 172 "
NK7U 234121 'SI. " " B OR

WllAI 120.659 m 77

KNIM /5 230584 1551 " " 8 NTX
NIOE 225'04 1523 " " BCO ARRL 10m Mixed:
N4WW 211412 1469 " " 8 NFL

CALL SCORE
KI(9V 21J~ u n " " B IN

OSO Ml TS SEC

KOVVV 19920. nu. " " B CO WU E 301100 1523 10 NFL
KTlXC 19654. 1328 " " B WA Nun 270450 138' 7S NFl
W68 1P 195656 1322 " " B SF N2RM 235500 1169 7S SNJ

KEl C 1OJ21S ,,0<1 " " B WA Nue (WASMAZ, op) U S400 1011 7S NC
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C Q WW 160 C W From WICF
A C om parison

Fred Hopengarten, K1VR
J oe Krone, WA2SPL

Comparison of 1985 and 1986 ac t ivity in the CQ WW
160 cw contest from w ieF (WA2SPL , operator) :

Vert ical Antenna s for the Low B ands
P art II

John Kaufmann, WIFV

Part I of t his series discussed t he design and operat ion
of single-element vertical an\ennu for use on the low
band s (80 and 160 meters] . In Par t II, we tac kle the
problem of deaigning phaeed-vereicel arrays, showing
why it i ll usually done in corr ectly and what it takes to
do it right .

Why Phaud· Vertical Array..r

Phased-vertical anllye have the same desirable opera
tional characteris t iclI as l jOlJe-e lement verticals in OX
work , with t he obvious additional advantagel of gain
and directivity . A properly designed lJTay i. ca pable
of provid ing deep nulls in the radiation pattern. When
my 8~mder alTay l!I switc hed on Europe, st a teside in
te rference off t he bac k of t he array drops by as muc h
at'! 20 to 30 dB. Furt herm ore, t here is a significant re
duction in pickup of atmospher ic and man- made noise
by virtue of t his same directivity. With t he flip of
a swit ch, I often find a statellide rag-chew can be re
placed by a OX station on the same frequency. The
ineeantaneoue direction-swit ching capability is also an
asse t t o t he conteste r.

From a pract.ical viewpo int, t.he cons t ruc t ion and
maintenance of verrieal antenn a. can be considerab ly
easier than for some of t he monster antennu used on
t he bands today.

However , proper design of ph aeed-vereical arrays is no t
as. sim ple as is com monly believed and here we will
diseuse why.

Dellign Ove rview

T he am ou nt of gain depend s upon the element epee
in g and t he phase difference of t he currents in each
element. Maximum forw ard gai n does not usually c.,
incid e with maximu m front- to-beck. However , phased
arrays ar e usually designed Cor t he beee front-to-beck
because enhancement in receiving ca pability uaually
outweighs t he small additional gain obtained in a
maximum-gain deeigu . The largnt. gain for a two
element system - over 5 dB - occ urs in end-lire oper-

T he principles of ph ased-array opera t ion are straight
forward . Ul ing a two-element vertical array aa a deeign
example here, t he object is to drive each element with
curr ents of t he proper relat ive amplitude and phase
to achieve th e desired directi vity and/or gain . 1£ the
curren ts in each elemen t ar e of equal amplitude and
ar e in ph ase, t hen broadside bi-d irection a l operat ion is
obtained . On the ot her hand , uni -directional end-fire
operation reeuhe by a ltering t.he phase in one e leme nt
80 as to ca ncel radiation in one direction.
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ation wit h very close element spac ing, bu t the drive
point impedances are very low, mak ing the actual ar
ray perfc rm enee very dependent upon loee realatence
(p nrt icularly ground 10111) in the eyet em.

T he object ive in a ph ased- array design ill to deliver
current, of the correct amplitude and ph ase to each
element, and to mi nim ise system 100000es , prindpally
ground loss . For moee of t he commonly used array con
figura tions, the currents in each element should have
equal am plit udes, a lth ou gh there are lome exeepucne
in sYlltems with larger numbers of ele ment s.

Mutual Coupling

T he deeign prob lem becom es cc mpliceted by th e well
known phenomenon of mutual coupling between ele
ments in an array. Briefly, the amplitude and ph ase of
the current flowing in one element is affected by the
currents flowing in ot her elements of the array. Cha ng
ing t he p arameters of the current in one element ca uses
the a m pfieudea and phases of current! in all the other
elements to also be alt ered . All a resul t , t he drive-poin t
im ped ance of each element will not only be different
than its nat ural self-reec nauce (nom inally 36 ohms or
to for q uarter- wave verticals with aero lou res ierenee],
but will depe nd specifically on what curre nts are ftow.
inB in the ot her elements . Ge nerally IIpeaking , mutual
coupling increases all t he element-to-element spacin g
ill decreased .

T he following effects can occur: (1) T he impedance
of eee h eleme nt can differ lIublltant ially from its eelf
impedance . In my 8().. meter array, which usn eighth.
wave eleme nt spacing, imped ances under 10 ohms
occur in pheeed operation , along with !!ignifi<:ant
amoun t! of capadtive or induct ive reactance. (2) The
impedances ca n differ from element to element . T hill
ill a natural co ns eq uence of mutual coupling - th e dif
Ierin g current phases between elements causes the ef
fed l of mutual coupling to d iffer in term s of t he dr ive
po int imped ances reeult ing at each element . (3) Close
spaced array' are eureetive becau se of their ph yskally
compact d imensions an d, all indicated above, their
high t heoretkalgai n. However, in pract ice, s t ron g m u
tua l cou plin g mekee th em very lIenl it ive to mietu ning
and ot her effects.

T he theory of mutual co uphn g and how to design
ph ased arraYI in the presence of thia effect were wor ked
out in the 1930'1 for application in the AM broadcast
indust ry. Basi cally, proper design procedure calls for
calculat ing the imped ances of each element , taking the
mutual coupl ing into account in the desired configura.
ti on , and designing an electrical network to drive cur
rente of the proper amplitudes and phases into t hese
imped ances. Further diecuesions on this subject fol
lowe be low.
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Why Conventional PA(u ing Linu Don't Work

It has been commo n practic e in amateur ph u ed.array
design to employ ph neing Jines, usu ally made of coax ial
cable. However , these lines alm ollt never produce the
desired current ph eeee or am plit udes , and the reaso n
is mutual coupling.

All a result, with incorrect drive condit ion" t here is a
degradation in bot h the forward gain and t he fro nt-to
back perform ance of an array. It is hard to gen era lise
on how much loee rellult, because th e effect , can vary
widely, depending up on the par t icular parameters of
a Biven inetell aric n. Ueually the fron t-to-beck i! more
lIeDsit ive to current-drive errore than forward gain.

The key fact , usually over looked in many deeigna, is
tha t a t reaemiseio n line must be tennina ted in an
impedance equal to its characteristic impedance in o r
der to prod uce a phase , hift at the load which cor
resp on ds to the elect r ical length of the line. There
are some excepfio na to thill rule - for exam ple , a h ell
wave line alwaYIl produces a 18()"deBree ph ase , hift , r e
gardleSll of terminat ion im ped ance, and t here are some
other in. tancell which do not usu ally occur in pr actice.
T herefore , a SCkJhm coaxi al delay line ehculd be te r
min ated in a 5()..ohm antenna to prod uce the des ired
phas ing. At this point it ie t empti ng to think that the
solut ion ill to fin t ind ivid ual ly mat ch each element of
th e array to 50 ohms and then connect the phasing
lines. However , th e proceeding d iecueeion on mutu a.l
coupling shows why thi!! won 't work: a sin gle element
which ia matched to 50 ohms while t he ot her element,
are not driven .... ill alm ()lll t certainly not look like 50
ohms when the elements are driven in array opera t ion.

A Design Solution

All we discussed , the theory of phased-arrey a nte nnae
was developed yean aBO. Th e only problem ill that
because the theory is rath er math emat ical , it hu not
found its way into the amateur literature until recent ly.
In 1983-1984, Ham RtUl.o magu ine ran a lIeriee of ar·
t ides by K2BT on phaeed-vercieal array' (Rd. I ) . In
my opinion, t hese art .iclee provide t he meet accura te
and comprehensive treatment of the subject. available
in any am ateur journ al or handbook. Some recent
work by W7E L (Ref. 2) also treata the subject , but
doe! not appear to be widely available. T he K2BT
seri es should be required reading for any amateur at
tempfing to design and constru ct a veriical ph ased ar
ray. It is rather techn ical but does provide a complete
proced ure for designing an array. My 8o-meter array
was designed in accordance with the principl es given
in the ar ti cles and it worked the fint time it was fired
up . A complete diseuaeion of th e materi a l is beyon d
the scope of this article, but I will try to summarise
th e mai n results here.



Fint an array configura t ion [number of elements, the
overall geometry, etc .] must be selected. Guidelines
for thi! eeleencn can be found in the artieles. Then a
series of impedance measurements are made on each
ver ti cal in th e array. The reeulte are used to cal culate
th e mutual coupling and , in turn , th e actual drive
poin t imped ances which will result in phased oper
ation . Knowin g the element impedances, a phasin g
network which usee L-C (inductor and capacitor) el
ement! can be design ed to drive t he element! wit h
the correct currents. Unfortun ate ly, the imped ance
meeeuremenre require the use of a laboratory- grade
imped ance brid ge, which is an instrument not usually
available to the ave r age ama teur. Co mmonly used in
expensive noise bridget' do not have t he required accu
racy in most ! it uat ion! . Aoo, the mutual coupling and
[,, 0 network calcula tio n! can involve a lot of tedious
math, which i! bet't left to a computer.

The topology of th e reeulein g eyetem (using a 2
element array aa an example) i! shown in F igure 1.
Note that the element! are all fed t hrough equal-length
co ax ial lines . No phasing line! are used since the phae
ing i! achieved in t he t-c net wor ks. T hese network!
are comprised of ebu ple L and pi (or T) type net
works which eccornplieh the following functions: (1)
the impedances a t the inputs of each coax feeder are
transformed by the L networks to a value which insures
t ha t th e antenna currents divide in t he correc t ratio for
each element , (2 ) the pi (or T) net wor k! provid e t he
phase ccrrecete n to achieve the proper relative current
phas ing in t he eleme nts, and (3) these sam e networkl
a lso provide a 50-ohm match to t he t ransm itter end of
the Iys te m.

Ele . ' 1

are based on textbook t heory and in practice, real an
tennae in non-ideal environments may not confirm ex
actly to the theoret ical result s. Ncnetheleee, ul ing one
of t hese des ign examples may be a good I! t acting po int
for building a work ing eye tem , provided one iI careful
abou t t he const ruct ion and is willing to do ecm e fine
tuning of th e fina l product to opt imise performan ce.

Radial Sy!tem' for Pha,ed-Vutical Array'

Part I of thie lleriee discussed the importance of a low
10M ground rad ial llYlltem for vertical antennas , Effi
cient antenna operat ion will reeu h only when enough
radiale have been installed to drive the gro und-lees re-
sistance to a valu e which is much smaller than t he ra
diation reeiet aneee of the individual elements . T hese
same principles apply to phased -vertical arrayl . How
ever , as indicated above, the effects of mutual cou pling
in a phased array can cauu t he impedances to differ
substant ially from t ha t of a single vertical. Hypo theti
cally, if th e radiation resletancee of each array element
in phased -array operat ion are around 10 ohm. (at they
are in my eyet .em] and 10 ohms of ground 10 18 exi,t,
at each element, th e overall system radia tion efficiency
(calc ulated from the expression given in Part I of this
series] il only 50%. An effect ive gain reduct ion of 3
d B reeulte for this array. On the ot her ha nd , a tn- chm
ground loss with a single-element vertical (which has a
3~ohm radiation ree isre nce] reault, in nearly 80% effi
ciency. T hese numbers point to the important conclu
lion th at 10w-1088 rad ial llysten18 can be more vit al to
efficient operat ion of phased arraYIl (particularly close
spaced &lTay.) than for l ingle-element systeml . That
is why I do not consider the use of over 100 rad iale per
element in my close-spaced array to be overkill.

Finally, since a radial system ill required unde r each ~I

ernent of an array, t he que st ion arises ~ to wh at to do
with the radi ale where they over lap each ot her. Figure
2 gives th e answer for the 2-elem ent example. A bus
wire is laid bet ween the elements. The rad ial wires
from the adjoining eveeeme are not allowed to overla p,
but are electrically fastened to th e bus wire.

In conclusion, it sho uld be apparent that properly de
l igning a vertical pheeed-errey can be more compli
cated t ha n is usu ally realised becau se of widespread
mieccncepeione about phased-arrey desig n, and, in
particular, about use of phasing lines. (Un fortunately,
the amateur lit erature , unt il recently, has tended to
contr ibute to the mieinformat ion) . Because it ie im
possib le to completely cover ehe subject in this Ihor t
series of Scuttlebutt articles, UriOUI wou ld-be array
deeignere ehc uld consult the references given in th e two
articles of t his series.
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For those who do not want to get involved in extensive
measurements an d calc uleric ne, K2BT hae provided a
number of complete designs of 2, 3, and 4 element
phased-vertical arraYI in t he arriclee. T hese design'

!l
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Fig. 2 Radial System fOf' Pha sed Array
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By-Law C h a nge Proposal
Bill Pedersen, KMI C

Dear YC Ce,
A meeting W all held at my hom e on Fr iday, March 21st,
1986, attending by t he following arnateurs: K IGQ,
W B8BT H, K I AR, NI AU, W IPH, AK IL, KAI X,
AKIA , K IFWE, WIRR, KI G W, and KsZD. Much
diecuesio n was held concerning recent Ye e C happen
ings wit h most of the t ime spent searching for ways t o
improve the club.

Baaed on t hat di scussion , I wish to offer comments
on t he eurr ent. ly-pereeived problems within tbe club,
a long with proposed solutions. T his will be followed
by a proposed ch ange to the By.Laws:

1. The club present ly meets fou r times per year with
only ap proxima te d ates known in ad vance. The t ime
between meetings is too long to maintain any degree
of cont inuity or follow-through on ide as or changes.
Changing the number of meetings to six per year ,
speci fica lly on the first Satu rday of every even month ,
would allow every mem ber to pla n well in ad vance.
The large time gape would be closed , and we would
start performing muc h more like t he t rue club we
would all like the YCCe to be. Note th at these par
t icul ar meeting d ates interfere with very few cc ntesre.

di ngy, poorly-lit, hav e bad acoustics, no provision s for
scree ns, etc. In general , t hey are rather depreeaing
places to attempt to hold · up-bea t - and efficient meet.
ings . We very much need to find better pl aces to meet
(m ore on this below).

3. The clu b ill bu ically ham pered by the AR R L
50% meeting ru le and mileage ecnee. These ru les, in
eseenee, have killed t he spiri t. of t he clu b. They ca use
UII to hold too few meetings , which are often filled with
bitter discussion about club purpose, ru les, and too
much club bu eineee. Not enough ti me is spent on a
good program, and , in general, just plain fu n t hrough
meeting old and new friends alike and a chance to so
cialize with them {not to menti on time we sho uld be
spe nding wit h new members] . Our club philoeophy eo
ward the ARR L eligibility ruin ehculd be th at it is a ll
up to individ ual choice. Those who wis h to be eligible
will probably make the required number of meetings .
We should be going to club meeetnge for the enjoy.
ment of it , for t he new knowled ge we can gain, etc.
We should not be' goi ng to the meet ings solely to meet
ARRL eligibility rules!

4 . The const ant changing of the meeting loca tion does
not help the membership to any great degree, but it
does cause signi ficant r ime and effon pro blems for the
club leadership. This t ime could be better spent if
it were directed tow ard club prog r ams , Le., meet.ing
preeenea cio ne, club bu eleese, award. programs , et c. A
fixed meeting place, of good. quality, could become a
- home- for the YCCC and a place to which we would
enjoy traveling . I would person ally rat her drive further
to a. good place, than to have a Ihort~r drive to a
dump. Abo, a fixed meeting place, reasonably locat ed
for th e majority of the club membership, can pro bably
be had for a reason abl e pri ce. If necelll!lary, we should
be willing to contr ibute on e or two dollars at sign-i n
to help defray the cost of the meeting place .

5 . A meeting from 1 P M to 4 P M eMentially · kiliA
an entire Saturday and does not offer nearly enough
time for a good club meeting. Th ea meetings could be
vutly improved if they began informally a t 11 AM u a
ecre of "brunch" , followed by the official meet ing from
1 to 4, and then topped off wit h an · orga ni. ed- out ing
to dinner for those who wish to remain, all many have
in the put. Nt AU hu even prop osed that., at l ome
point in t he meeting day, we could even have our own
mini- flea market , bringing that . t uff that should be
cluttering someone elle's Ihack! The whole point here
ill that we can org anise a d ay that is truly enjoyable
and product ive.

Based on the above, I prcpcee t he follow ing By-Law
change , to be voted on at. th e meet ing on Ap ri l 5th
1986:

2. T he meeting places, particul arly t he P.N.J .C ., are
16



By-Law 3. MEETINGS. Regu lar meevinge shall be
held six times each calendar year on the fin t Saturday
of every even month at such places il!! th e President
shall order, pen uant to Art icle 5 of the Const itut ion.

Letter t o the Editor
Bob Wilson, KAIXN

T he following are my observat ions during the ARR L
OX CW test . Although 1 was 1I0t "in the contest" due
to other commitments, 1 was awakened in the midd le
of the night as a resul t of some chili consumed earlier
Saturday evening! Like any t rue blue contester / DXer,
I decided to check t he bands, and 160 seemed a likely
place to start. Tuning up into "the window" I came
acrose V47A on 1.826. The signal was S9+ (even with
my puny iUltenna) u they called their heart out "... CQ
test...V47A..QSX 24...· ' So, I called , worked them and
decided to listen for awhile. Th ere were 2 stat ions
an swering on hi, Ireq and no one ca lling on 1.824. Af
ter about 6 minutes of this, V47A QSYed to 1.824
and wor ked the two callers on freque ncy. Know what?
T hose 2 stat ions were YCCC members.

Oh, well , let 's give a listen on 80. Now, as every savvy
cw conteste r knows, "t ime i, money" , or more to the
point, "ti me i. Q... . Techniques each u never using
"BK" when "K· will do , or not sending the exchange
2-3 rim es when the eignal u 30 over 9, are common
place . One YCCCer I heard has come up with an other
one. He has apparently reduced "QRL?" to just "?" ,
sends it at 40 wpm wit hin 100 H. of another lltation ',
Ireq - WH ILE T HAT STAT IO N IS T RANSMITT ING,
and upon getting no reply with in microseconds ll! off
and running , "CQ CQ test ..... . In the ensuing ecuffle
for supremacy of the frequency, neit her lltat ion made
a single contact over t he next 5 minutes. I stopped
listenin g at t his point , so for all I know they are st ill
at it . I could go on , but I think you get the idea.

John , K2VV, recently made us all take a long hard
loo k at oureelvee by pointing out that lack of activ ity
was hurting t he club score and morale. Although his
proposal did not culmina te in th e manner in which he
intended, John ca n t ake pride in t he fact that reper
cueeione will be far reaching and, I think, beneficial
to the club u a whole. So, what ill my point, you
say? J ust this... John srreesee quantity and that',
fine - BUT NOT AT THE EXPENSE OF QUALITY.
T ime- weeeing procedu res such all the ones I ment ioned
will hur t the d ub j ust as surely...and not just our score
but our rep ut ation as well!

I have my own ideas a.s to what can be do ne. But
rather than expreee them here I hope instead t his will
serve all a catalyst for others to let their thoughts be
known.
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Excess Ca r go

For sale: Drake R4C wieh ew lil ten (250 , 500, Sher
wood cwf), xt ab for 160 , 10, ractory mods. Excellent .
$200. Greg, W IKM, (617)428-4205.

Electro Space Systems z-element 40/ 80 meter phased
vertical array, with phasing box an d manua l. New
$500 . Asking $350, or a desk-top amp (on the order
or a 3-S00Z or better). Interes ted parties ca n call Joe l,
KICQ, evenings or 1IVeekends at (802)527.029-4. (de
Joe Krone, WA2SPL/l)

Ops N eeded

Dave, KY IH , ind icates that his station is ava ilable for
any cw contests which do not conflict with a major
SSB contest . He plans to operate multi-singles fer the
CQ WW 160 cw and t he ARR L OX cw. Dave re
ports that he does not operate cw him self, but does
put on a good feed bag and has plenty or span beds
ror the la te-night crewe. InterHted? Contact Dave at
(413)655-2714.

Errata

Bill , NICQ, reports that a typo crept into his Iallt
ar ticl e. T he formulas for the mom ents of inertia should
read :

That is, t he fonnula use, the dlllmeter, not the rad iul .



The Scuttlebutt is the newsletter of the Yankee Clipper Contest C lub and i.e mailed about nine t imes per year
to all paid up members. Dues are $ 10 per year, payable 1 April with a grace period through 30 June. Non-members
may subscri be to the Scuttlebutt by sending $10 to the Treasurer: Char lot t e Richardson , KQIF, 11 Michigan
Drive, Hud son , MA 01749. Subscribers who subsequent ly become members will be credited as having paid du es.

The Yankee CJipper Contest Club (an ARRL Affiliated Club) holds four official meetings per year, on Sat
urday afternoons in March/April, October (at the New En gland Division Co nvention when pceeible} , Novem
ber /December, and J anuary/February. The next meeting will be in the Wor<e!!ter area on 5 April 1986 . Attendance
at an official mee ti ng ill required in order to become a memb er. Club memb ers congregate on 3830 Khz or 1900
Khz Mond ay evenings; many routinely monitor these frequencies other evenings as well.

Rosters are mailed to all paid members each summer. For more infonnation and/or assis tance, contact the area
manager nearest yo u on the followin g list:

Area Call Name Home Work
C T /RI KIRX M ark P ride (203) 271-2076 (203) 265-8825
EMass WIFJ Al Rousseau (617) 598-3744 (617) 599-7500 x 173
WMass KYIH Dave Robbins (413) 655-2714 (413) 494-5618
VT/NH KMIC Bill P eder sen (603) 673-1678
ME KlSA Bernie Cohen (207) 773-6589 (207) 797-3585
NNY K2RD Ira Stoler (518) 439-5804 (518) 44 5- 8474
SNY/NJ K2EK Bill Gioia (914) 221-1672 (212) 888-2102

Yece
11 Michigan Drive

Hudson MA 01749
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