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ANNOUNCEMENT

MEETING NOTICE- The Texas DX Society meets the second Friday of
each month except when changed by the Board of Directors. The
April regular meeting will be on Friday, april 10, 1987 at the
new Demontrond Motorhome Sales at 6015 Hillcroft where Jay Marks
Mazda used to be. Directions can be obtained on 147.36. We may be
a little short on chairs so bring one if you can.

LEE NORMAN

As you have probably heard, Lee Norman has recently under-
gone a very serious operation to remove a tumor from his lung. He
developed pneumonia while in intensive care after the operation
and has had a very tough time. We are happy to report that Lee is
now out of intensive care and beginning to slowly regain
strength. He 1s in the Southeast Memorial Hospital, room no. 346
and his phone number is 929-4346. Calls should be kept brief for
the next week or so. I can speak for the entire club in saying we
are greatly relieved to see Lee getting better and we send our
best wishes for a speedy recovery.




CONTESTS

With contest season almt over only the results and an
occasional "odd" contest remain for the next few months.
Up coming contests:

April 11-12
April 25-26

May 2-3

May 9

May 30
May 30-31

North American QSO Party (SSB)

Helvetia Contest (Swiss, but not cheese) work HB9s
give RST+Nr.

County Hunters SSB-Work mobiles at:3.870-80, 7.235-
45 & 14.265-75

CQ-M USSR contest-2100 May 9th to 2100 May 10th
both modes 3.5 ~-10 meters. Work stations once per
band regardless of mode. Single band entries OK.
Give RST+Nr. All the UA countries will be on. Be
sure to send in a log as UAs only get credit for
verified QSOs.

QRP ARCI Hootowl Sprint (This could be big!)

CO WW WPX (CW)

Results and rumors:

Official:

ARRL 160 Contest

K5L20 Single Op. 167 x 50 = 16,700 1st S. Tx.
KNSH Single Op. 69 x 30 = 4,140 In 3 hoursl
NR5M Multi Op. 706 x 78 = 117,156 lst S. Tx.
K5NA Single Op. 1084 x 111 = 300,588 1st & new recordl
Rumors:
ARRL DX (CW)
NR5M Multi-2 2600 x 347
XE2FU Multi-2 5600 x 330
WS5ASP
ARRL DX (Phone)
KESFI Single- 10 189 x 40
NR5M Multi-Multi l1st Multi-Multi
K5GN Single Op. 25 x 15
KS5RVK Multi-Sing.

CQ WW WPX (Phone)

KESFI
KG5U
K2TNO
NR5M

Single Op. 1240 x 555
Single Op. 1095 x 520
Multi-Sing.

Multi-Multi 2400 x 780

WVSK(KS5LZO) Multi-M
North American QSO Party (CW)
NR5M (K5GN) Single Op. 490 x 167

KG5U
K5LZ0

Single Op. 441 x 147
Multi Op. 981 x 210

Get the Multi-Multi plans going for CQ WW WPX (CW)lI



MADISON SPRING FLING

New rigs and old favorites, ptus the best essential accessories for the amateur.

3621 FANNIN ST
HOUSTON, TX 77004-3913

CALL FOR ORDERS
1713-520-7300 OR m
1-713-520-0550

TEXAS ORDERS CALL COLLECT

ALL ITEMS ARE GUARANTEED OR SALES PRICE
REFUNDED

EQUIPMENTY

Kenwood TH205AT Yrade In your 0ig HT
Kenwood 15 440... P ...Call lor rade
lcom R7000 25-2000 MHz ..... 848.00
leom IC735... .B49.00
Ten- Tec 25 ‘0 (Essy OSCAR) .439.00
KOK FM 240 NT... .279.00
Mitaga Am 16% OFF

p3
Tokyo Ry- -Power HL 16 AMP No. dCXZSOB 699.00

Lunar 2M4-40P © | | L e e 00 109,00
ACCESSORIES

B&4W VIEWSTAR ANTENNA TUNER. ........... 00.89.85
Held HCI/HC4/HCS . ‘
Heil BM 10 8oom Mnke hoadsel

Tei-H SOOOA Remota Phone...

Triplan 3360 VOM (same as FLUKE 77)......... .. 69 00
Dalwa NSE60A 30/300/3000 watls ...... .135.00
Alinco ELH 2300D- Excellent buy..... ..868 00
Nye M85-A (Iov the blg boys!)“. .529.00
Shuyre 444D .. .54.95
Ameco PT1-2... 84,95
New Tokyo HC 200A oo 11500
Nei-Tech Labs Digia Voleo Keyav DVK 100 ......335 00
Aslul¢ SiverEagla 8 Basa... . wenne...66.00
BELDEN

9913 low loss, solid canlar, lofbrald shield.........5 ¢/l
A214AGAFoam.......... 45¢ci,
8237RGH ..., 39c/hl.

08287 HGZIS T
B0O0 14 Ga siranded coppet anl. wil (-]
8448 8 conductor rolor cable.............
8405 Heavy duly 2-168 Ga 8-18 Ga

9258 RGBY. ..

9269 RG-62A/U .. ... 16¢it.
8403 Mic Cabla, 3 condelr & shield.. ..A45¢c/t.
100 fesl 8214 w/ends installed ..... ....54.00
8689 7/18” linned copper brald ........................ 1,00/ft.
AMPHENOL

831SP-PL259 Silverplate.........ccooo e 1.25
UQ176 100ucer AGBX.......... Seripdeie s a0
831J Double Female UHF A i, 2 00
8261 N Mnla 5 ...3.00
82.97 N Fomale Bulkhead............... R — X 1]
8263 Infine Famale N ...............ccoeveeiiiiiiiniininn 4,00
82:98 N albow .. ,.8.00

31.212 BNC-RGSS......
31216 UG201 A/U N Male-BNC Female
31.2 BNC.RG58 .., AT :
34025 N Malg, RGS&
34125 N Fomalo UHF male
3128 BNC Femsle-PL259.

4400 N MBle-50 239 ... .7.00

PACKET POWER

AEAPK.232 ... ..o s oly 00
1+...299.00

Kanlronkes KPC 2400, e ’

Kanlionics 2400. . 139.00
Kanlionics Packet [ 149.00
MFJ 1270,. .126.00
AEA PM-1.. ...148.00
New AEA UDC-232 Fllrnwale No modem,

Lisl 279.00 . R REHERATFEI .....249.00
New Kanironics KAM ., 299.00

See you at Dayton Flea Markot spocat 2435-37.

r@IICOMI

IC28A . ........Lis1429 Your Cost 369.00
ANTENNAS
(sopolo 144 MH2 ol it it .44 95
AOP-(, Complate Oscar Amnnna 149 85
Butternut HFBY, B0-10 verical, 12500
HF2V, 80 & 40 vertical.... 1 .119.00
HF4B ... S e sk i .189.00
Hustler G7-144 . .., e 11995
Hustler BTV, , 13900
KLM HF World Class Series Antennas ~Call Don
Alpha Delta Twin Slopel \ 4500
Coax Seal....... . .2.00u0ll
BaAW anole5 JLess 10%
KLM KT-34A ... e 1. 399.00
W2AU, W20V ..., Now Avadable
NEW KLM 1,2-44L8BX .. 12900
1296 Power Divider Soon
Orion CD-78 + BS 80 75/80 rolatable d-pole .299.00
GSRvV ...44,00
OTHER ANTENNAS
Diamond O {30 Discone 25 Y300MHz. . . . 7900
( aesan Kalduck . 1700
Laesan 2M Vawnva lelesonpe anl 2500
Avonll AP151.2G on Glass Anlenna 36 00
Anlaeco 2M. 5/8, Mag. Mounl, Comp ... .., ...25,00
Otlon 2M 1/2 wave Handy Antenna.. 18 00
Van Gordan SLA-{ 160-80-40 Sloper 44 00
Valor AB 5§ Mobyile . 7995
Stoner DA10O D Active Ax Antenna .....190 00
DOC "Tenna Hitch 3/8-24 Thread

Fils 3/4” railer hitches A .....29 95
KEYS
Benchor & Vibroplex Loss 1076

Bonchat ia naw impraved Screws & springs, all staintess
strel and exira hand polighng

Nyo ESK-001 Keyer .. .. . .. .. 5800
TUBES
Colling & Drake Replacementlubes.... ... Slock
GE 61468. ) ; IR EINE br.r, ]
35002 3 ,,109.85
GE Industrial Tubas ..Call
GE 12BY7A P 700
GE 6JS6C... ; / S S,
GE 8950.. e, .....1600
12J86 Sylvania .. ... ... .6.00
Hard o find Tubes 50-90%% off lis!
8JB6A .. " .9.95
6JESC/BLOS... | IV K- 5.
572B . S ....69.00
BOOKS
We stock SAMS, TAB, ARAL, RSGB, Ameco Radlo
Pubs Call
New 1987 Radio Dntabasa Book - Intonational SW

plus raviews 12 95
PARTS
1.5 Amp/400V Iull wave bridge rectifier ven 1,95

2.5A/1000P1V Epoxy diodo 29 each o1 19.00/100

L0015/10KV or .001/20KV .. ..1.95 each
AN201 ... : Sy N
4inch lerrita 100. ; s anaiens 1108
365pF cap . . ..o 195
Sanyo AAA AA Nicads witabs 200
2,4,5.8.8 pin mic plugs % e300

1/8. 114, watl carbon resistors ...,
Melers 0-3000 VDC 22" Square 0-1 Amn OC......8.95
Diake—-Colling mike plug.. : .2.00
Thousands ol panel melers 395 up CALL
MICA Cap 0004/3KV 5000thm4: CALL

Close oul on 1igs & accessoriea All the time Call
We may have whal you're looking lor.

Diodes 3A/1000 PIV .29
DuvaoelIQVoH Bam:ry 2Pak MN1604 .. 3.49
DCFan3%z2”8q. x 17 .. 9.95
CINCH 12 pin conn ﬂv(Dmkc elc. )remale v 00
SEAVICES

Complele KWM 2 Rolube . 179.00
Flal fee Coliing rebudd . e Call

USED EQUIPMENT

All equipment, used, clean, with 90 day wartanly and 30
dny lrlal. Six months lull frado againstnew equipmmi Snla
ptica refunded it not satistied.

KWM 380/2CW
ETO/ALPHA 77, Clean
ICOMIC 748

TenTec 505 Argonaut
YAESU FT 1D1E
YAESU FT 801 ODM/CW
Kenwood TS-830S/CW

Call lor Iales) usad geor Hst
(800) 231-3057

Drake TR4cw, claan

TOWER ACCESBORIES

1/4" £ H 8 Guy cahln Rohin US, 1000 ft 250 00
3/16” £ H S cabla Rohn US. 1000M. .......... ......210 00
1/4” Guy Cablo. 6100 #7 x 7 skrand, imporl .......18¢c/
3/16" Guy Cable, 3200 #7 x 7 strand, impott ... _15¢Hh,

3/8” x 8 E&J Tuinbuckde ..., .. 795
316" Wira Rope Cps . ... .. ... Fis .. A0
AT ware elipS.....cviivniinia SN 50
14 Thimbles.., . ’ .. 45
Porcelain 5000 Guy Insuialot (3/ 16) atinns 1.99
Porcelnin 502 Guy Insulators (174)......... Wi aid, 39
POLICIES

Minimum order $10.00. Mazleicard, VISA, or C.O.D All
pricas FOB Houston, excepl ns nofod Prices subject 1o
change wilhoul nofice. llems subjecl 1o prlor sale. Cafl any
lime 10 check Ihe status of your aidar, Texas tasidents add
sales lax. Al ems lull factoly warranty plus Madison
watlranty

NEW AMPLIFIER LINE

Coming £non How tobuy nportabletranssaiver, Thatae
lorsinoider arg: siza, teataes, relinbility. pans nvaalulity
oulside USA. Call lor information

T .

T

STOCK ITEMS
CALL

lll_cdm' Bandt {MMrx)
o 1. s we e e,
» & )” pi ] oo Y000
Swan - SA A AC D St
o YO watyy - oA Wi W0C 0D T
43 watts o DA 38 213C "o 250

30 watts SO 30A s08 10C 00 ot
| A0D darty | 100H - J00A OB 100C OO 1ol
{190walte.| 250M  Y50A., 250B  8DC  2B0D ol
J00walts | SaoH 3004 _. o€ 5000 S0l
1000 watty | 1000H 10004 0OOR 't000C 10O Yoot
2300 wartty | 2500M enicah
SO0 watin vl

Electronics Supply

3621 AN
HOWUSTOM TR e nd 2700

1-713.520-7300 ON 1.713-520-0550

Naw ICOM Call on the IC p2AT, IC.38A, IC 0IAT




CONTEST QUIZ
(de KN5H, K2VV & NCJ)

Now that the 1987 ARRL DX Contests are over, here is a quiz

you can take

to see if you learned anything.

1. The loudest station calling you in the pileup will:

be a dupe

send the slowest

want the rules explained to him
want a phone patch to Miami

2. The station you spend 10 minutes trying to pull out of the

noise on 160

a0 o

meters will:

be a dupe

be a KA8 that wants to know your county

be a WD6 running 2 watts who wants your QSL for WAS
be a spur from that Multi-Multi across town

3. A new multiplier calling you at the end of the contest

will:

sign his call two different ways and then disappear
give you his name, address, rig, weather and sister's
phone number

be followed by two different stations from the same
country

say he's not in the contest but you're loud in Maputo

4. A rare station calling CQ test will:

QSY when more than three people call him at once

be called by his QSL manager and start a long QSO
start going by call areas and QRT after 107 W4's
change bands with the first Multi-Multi who calls him

5. During that great European opening:

at
bl
CI

d.

anyone 20 db over S9 will repeat everything 3 times
at 10 WPM

anyone weaker than S3 will send your report once at
40 WPM and immediately QSY

the rarest station will send your call 3 times and
fade into the noise

you wont get an answer to any CQ's but when the ZF2
calls CQ on your freq., the whole world calls him




6. During the contest:

a. at least three rare stations will call you on 20 and
compliment you on your 160 meter signal - too bad you
did not hear them

b. the multiplier you really need on 10 will only have a
20 meter dipole

c. a rare multiplier will show up on the transmit freq.
of another rare one who is smart enocugh to operate split

d. you will call and call that rare one on 160 only to
find that the guy operating before you was using the
dupe sheet as a floor mat

7. Your 20 meter beam:

a. will always be pointed 180 degrees away from the multi-
plier you just found

b. will be pointed at 2L when the rotor breaks

c. wlll develop an intermittent at sunset

d. will not work on 80 even though you been trying to work
people with it for 10 minutes.

8. If you say "only the station with Juliet in the call:"

all the JA's will stop calling you

all the Europeans will keep calling you

the Italians will turn up their processors

a WD9 from a small town outside Chicago will attempt
to become your penpal

a0 oo

9. The rarest DX-pedition of the contest will:

a. not get on until the last hour of the contest and
only concentrate on 160

b. give his QSL manager after every QSO

c. call 3 CQ's after every QSO

d. give his call every 20 minutes and then say he is
still maritime mobile

10. At the end of the contest you will:

a. find that you never worked a LU on 10

b. find your 20 meter rotor control box needed an
additional 30 degrees added to it's readout before
the contest started

c. f£ind that the reason you never got those last 3 multi-
pliers on 40 was because you were still on USB

d. smell something very distressing and its coming from
that brand new amplifier you borrowed



" DX Report

(de WISP)
COUNTRY - CALL - zZULU - FREQ
ALAND IS. - APRIL 17-25 - ALL BAND{
KAMPUCHEA - XU1lSS - 0100 - 7.088
BENIN ~ 3XO0HSH/TY - 2100 - 14.160 '
LIBYA - S5AO0A ~ 1845 - 14.006
BRUNEI - V8SAA - 1400-1600 - 40Cw {
MALAWI -~ 7Q7LW - 0400 - 7.005
C. AFRICA - TL8NW - APRIL - !
MAURITIUS - 3B8CF - 0130 - 3.506
CHATHAM - ZL7DE - 1400 - 3.506 !
MELLISH - VKOMW - AUGUST
CHRISTMAS - KH6GDR/T32 - 0200 - 14.178 |
SENEGAL ~ DK7PE/6W - 160 M
CHILE - 3G87PAX - APRIL 1-19 - ALL BAND]
SOMALIA - TS52JL =~ 1800 - 14.188
CHINA(223)- BYOAA - 0030-0200 - 14.024 )
SRI LANKA - 4S7RO - 1200 - 7.006
CROZET - FT8WA - 1330 - 7.006 !
SUDAN - ON7IP/ST2 - 2100 - 14.160

DESECHEO~- NP4TB/KP5 - April 17-19 !
SVALBARD - SP5EXA/JW - JUNE - AUGUST

EGYPT - SU1ER - 1800 - 14.227 !

TANZANIA - S5H3ZR - 2030 - 14.002

(FJL)UA - UAlODX - 2300 - 20 CW |

- 0100 - A0 CW

ISLE OF MAN - APRIL 11-23 - ALL BAND!

TOKELAU -~ ZK3PM - 0200 - 14.309

JOHBNSTON - KN4BPL/KH3 - 0600 - 1.846 |

TURKEY - TA4A - 0300 - 3.505

TROMELIN - FRSAI/T- APRIL

Aclolph Alex WASUHOY
ELECTRONIC | —
SUPPLY ==
Store Hours: Mon - Fri. 900-5.00  Sal. 9:00- 12.00 . kl gf:fn:”nc .
7015 Atwal ///////// ' 3
Honglon, Tevas 77081 662 6066

ARRL FUBLIcATONS [FRRITE avweESs HARDWAG =
B w mwnci FERRITE FEAPS 0 i"rg‘% 5
GUs CRFcHERS 706G Swl/ITCHES FUSE S
ArM SRUALO™S RANRRY Sp/(TF-tES HEAT ST K 727/
M/Nf BoOXES PC SJIYYLES SUDERLESS JTrkm) (&,
CRABINETS NIETERS TOoL A
CHASSrS MUFEFAN FAANS MAG 2 /VE S
WIRE AUDIO CHAVNE TS CORDS

NIRAGENET WIRE RF covnNecioRrs




WHAT 'S WHAT DEPT. Work some strange
prefiuxes? Wonder where they are? Maybe the
listing below will help you. We are right
in the middle of the DX contest season and
perhaps this 1listing will belp vyou to
identify some multipliers.

This update incorporates the last
comprehensive listing 1 published some
time ago plus everything | have come up
Wwith since that time. A nuamber of ,ou
commented that you have posted the iast
listing at your operating position, sa I
have conveniently printed this one all on
DnNE page,.

. AB...... same asS..... EL
AZl..... same as..... Lu
ADS..... SaAME aS5..... EAS
BA...... SIMB 3S....- BY
BT...... SAME AS.s ... BY
CNI1 same as..... CNg
CR...... SAME A%.¢.s» Cr11
CR......samp as..... CTi
CR9.. same as...,.CT3
CS...... 3aAME A5 ... .. cT1i
CulL-e Same Aas.. ... cr2
£cVa. . ... n3ed to be..[CN
OV...... 33Me A5, .. .. DL
EB..... . SAM2 %5..... z
ED.. .. .. same 1S..... £A
EE.... .. Same as..... EA
EFL..... Samg as..... EAl
EFQ..... Same as. ... EAL
EH! 5ame as..... EA
EHS .. ... same as..... EAQ
EJ...... Same aS..... El
FB.,..... used to be..F
FD...... used to be..F
FE......used to be..F
FF...... used to be..F
FT,.... used to be..FB8
GV...... Same A5..... G
Gva..... SAME aAG.. .. GU4
HJ@B..... same as..... HYQ
HIS.. ... 3308 23,44, A
i ArE a5 r3
JZ.o.o ... used to bs..Y2h
J4...... ,5ame AS. ... . 5V
J¥ro. L. same 6., .... SVi
J5.. ... 45231 to be..VFL
J7...... use:s e bhe..\vitou
Ja. ... .. used *o be..YFP25
V..o, SaMe 35.. ... T
JV.o.o.L. 340 V5. ... J

Reprinted from the FRC Newsletter

LF2..... same
Lyda..... same
OT...... 5ame
Pa...... used
P48 ... .. same
RT7..... same
RTB..... same
S@...... same
30...... same
SW2. ..., same
SW3. .. .. same
SY..... same
SI...... same
T4...... same
TS, ..., used
I'7...... used
TE... ... same
TK. ..., used
Wi same
TV...... same
V2A..... used
V3... ... used
VAA. .. .. used
VB...... used
VIi...... same
VXb..... same
7 53ame
L sane
... .. 3ame
LA same
297, ... 5a0¢
L N same
b S A used
140..... s5ame
1z...... same
6. ... came
JH ... .. same
ac...... same
4J5..... same
427..... same
SU..0 .. .. same
SK.o.o.... same
SL...... same
aF 2., ... same
(] (AP 3ame
I IR same
7J...... same
VA R same
b .. same
S, ... 5ame
dA, ame
3d.. ..., same
80...... same
AR, L, same

as
as
as
to
to
as
to
as
as
to
te
to
to

as

........



The NOAA Space Enviromnent Laboratory

The Space Environment Laboratory {(SEL) is unigue within the
US Department of Commerce, National Oceanic and Atmospheric Ad-
ministration (NOAA), Environmental Research Laboratories in pro-
viding both real time services to meet national needs, and
research and support activities to improve these services. SEL ,
through the Space Environment Service Center (SESC) is a national
center for providing around-the-clock forecasts and warnings of
solar and space disturbances, an activity which requires a sub-
stantial fraction of its resources. The rest of its efforts are
devoted to studying and analyzing solar and terrestrial disturb-
ances, and to developing systems to improve monitoring, under-
standing, forecasting, and analysis of disturbances.

The genesis of the mission of SEL is traceable to activities
of the U.S. Government during the Second Woxrld vayx, when the
Interservice Radio Propagation Laboratory (IRPL) was formed in
the National Bureau of Standards (NBS). At that time there was 2
strong requirement to support ionospherically propagated communi -
cations to the European Theatre, which could be severely dis-
rupted during times of solar and geomagnetic disturbances. In
1946, the Central Radio Propagation Laboratory (CRPL) was formed
in NBS to place the work of IRPL on a permanent basis. In the
early 1950's, CRPL moved to the new NBS facilities in Boulder.
From these beginnings, the radioc propagation work moved to thn
Environmental Science and Serxvices Administration, and still
later the space environment services and research activities
moved to NOAA when it was established.

The modern era of providing space environment services dates
from 1965, when SEL {(then the Space Disturbances Laboratory)
established a real-time forecast and warnings center. The needs
for these services have grown and diversified, extending well
beyond ionospheric communications te include such problems  Aas
radiation hazards to astronauts, increased drag on navigation
satellites during magnetic disturbances, upsets of geostationary
satellite electronics and other systems, induced currents in long
lines, and the impact of geomagn~atic activity on gecophysical
exploration by air-borne magnetometers.

Major terrestrial space disturbances are traceable to three
different types of solar activity: targe solar flares, coronal
mass ejections {(some of which are associated with eruptive fila-
ments), and high speed solar wind streams emanating from coronal
holes. The time required for disturbances to reach the earth
ranges from the immediate effects of X-rays associated with
flares, to 10's of minutes to hours for energetic solar protons
from major flares, to 1 to 5 days for shock waves and plasma
clouds from solar flares and the solar wind disturbances which

are a result of coronal mass ejections. DNisturbances assocliated
with a given high speed solar wind strean tend to affect the
earth every 27 days, as the strmnam overtakes the earth due to

solar rotation. Only the flare Y.-rays reach the earth unperturbed
by the intervening medium. The propagation of both the energsatic
particles, and the shock waves and mass ejections can be pro-
foundly influenced by the solar wind and its wmagnetic fields.



The terrestrial impacts of solar activity of concern to
users include:

* radiation hazards to astronauts and high flying aircraft
(energetic solar protons)

* surface charging and deep charging of satellites (enhanced
plasma environment and energetic solar protons)

* disturbed ionospheric communications (solar X-rays, solar
protons, magnetospheric particle precipitation)

* disturbances of the external geomagnetic field (ionospher-
ic currents associated with particle precipitation, ring current
in the inner magnetosphere)

* induced currents in long lines (temporal variations of the
magnetic fields from ionospheric currents)

* upper atmosphere heating (joule heating by ionospheric
currents).

(The sources of the problems are given parenthetically.)
The forecasts, warnings, real-time data, and sumwmary infor-

mation provided by SEL's Space Environment Services Center are
generic products designed to serve the entire set of users con-

cerned with these problems. Several methods of distributing
these products are used, 1including commerical satellite broad-
casts. The thrust of research activities within SEL 1is to

increase man's understanding of solar activity and consequent
disturbances at the earth, and to develop techniques for im-
proving man's capablities to monitor, forecast, and analyze
solar-terrestrial disturbances.

PROPAGATION
(de Chuck, KESFI)

The solar flux continues to show signs of increasing in the
new solar cycle. (Even though a certain KH6 disagrees!) The
average flux for March was 74.0, right on the money according to
the chart published in this column in February. The April average
is predicted at 75.

Propagation will be a bit wishy-washy this month with spora-
dically good openings on 20 meters when the A index is low. There
may be some reasonable 15 meter openings between April 6 - 10 and
19 - 26th when the flux will probably climb above 75. I doubt we
will see any other days above a flux of 75. What we need is some
new activity to liven things up! Of course it was less than a
year ago when we were wishing for 70...




ANTENNAS ¥

2 meter moblle......... 2 M aquared for 5B 45.00
«»= MM-1041 Mag Mount S/8 25.00
+«. AP1S51.3G on glass mount 36.00

see LATBON.c:ercrnnrncanansaneansassCall
«:« Untenna CR2A 2m Magmount......40.00

220 moblile .............. Larson antennag...veevvirere....Call
«»: Untenna CR3Ak 220MHz Magmount...39.00

70 cub.ﬁ.llld.l‘..lb'l‘-ll.lb Latlon......-...................Cﬂll
«». Untenna CR4A 440MHz Magmount...36.00

Dual-band 144/70cm... piamond 5/8b0th.v.ecesrvens...39.95

Ba............“............... AEM Isopole 144 ,........c0.0e..49.95
«+» Ringo Ranger 11 2M........ ev.+.39.95
... REA 1sopole 440......... enrars.48.30
.»+» Diamond Dual 6DP 144/6DB 440..104.95
... Diamond Dual 4.5db 144/
7.2db 440.....79.95

HF moblle ............... Bugcatcher 80m 250w...........34.00
BOM 1KW..+uueeorassadB.50
40m 250W. .- vvvs.aa.2B.50
40m IRW.. . euiaeone.34.00

... Valor ABS........ . icieinnnan 85.00
ABJ . ittt erncaer s .43.00
-+« Stainless steel mast 3/8 2'.....9.95

3/8 3'....10.95
/6 4'....11.95
HF . i .. TET Beams (CLOSE QOUT) 3F 350H.175.00
JF 370H.255.00
.+. Butternut HF4V (prepaid)......222.00
... Butternut HFEV (prepaid)......12B.00
«+» Butternut HF2V (prepaid)......128.,00
.-- Other Butternut,VHF,scanner.....Call
... Cushcrafet Ad..... T ,.310.00
«vr Cushcraft A, . i viiiieianas ,+230.00
.. Cushecraft A743/A744 30/40m kit.75.00
... Spi-Ro Dipoles
D32-20,15,)0m..... .54.95 PPD
D42-40,20,)5,10m...59.95 PPD
052-80,40,20,15,10.64.95 FPD
D162-160,80m....... 79.95 PPD
-.. Spi-Ro Vertical or Slopers
vSs-31 20,15,10m.,..42.55 PPD
VE5-4]1 40,20,15,10m.484.94 PPD
vs-53 80,40,20,
15,10m.69.96 PPD
V5-64 160,680,400,
20,15,10,..89.85 PPD
«+. Untenna HI-Rizer Low Profile
CR4010A 40-10m,..117.00

Smiley Antennas for HT's: 2m from 12.95 y
"The Hand Tuned Performance System” 220MH2 from 12.95
440MHz from 17.95

MISSION COMMUNICATIONS

11903 Alief-Clodine  Suite 500
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1iving With Lightning

at it is, what to do about it

and
where to go to avoid it!

By Wes Whiddon, NSWW, L.E.

It’s the leading cause opf weather related deaths in the Unanited
States. It’s the leading destroyer of personal property and the
least understood atmospheric phenomenon. It’s managed to keep
pace with technology matching every advance in electronics with
i1t’s destructive pawer. Until about 230 years ago npo one really
knew what it was. Benjamin Franklin finally identified it with
his famous kite and key experiments and it’s still unclear how he
managed to avoid getting fried in the process. It’s caused by
dust and we call it lightning.

Yes, I said it’s caused by dust. Don’t believe that? MHere’s
how.

You may have noticed like Ben did that lightning is the by-
product of an atmospheric activity called thunderstorms.
Thunderstorms are formed by canvective action in the atmosphere.
This means that cool air causes warmer, moist air to rise to the
cooler upper atmosphere. (I can guarantee itvt’s cooler in the
upper atmosphere. I‘’m writing this while freezing to death in an
airliner cruising at 33,000 feet.) The cooling action then
causes condensation to form on small dust particles (I told you
sn) and the result is clouds (no clouds, no lightning—usually.)
The cooler dry Air surrounding the clouds is then forced tn

nigrate downward. This up and down action can get guite intense
at times. Airplane drivers know all about it—they call it
turbulence. It 2lso helps maintain the burp bag industry.

The exact way cloud electrification takes place is not completely
understood. Not only that, there are varying opinions on the
subject. It is known, however, that a separation of electrical
charges occurs causing positive and negative pockets within a
cloud. As this action continues the cloud assumes a net negative
charge with respect to the earth and upper portions of itself.
further action causes a potential for puoint discharge to be
reached. Picture the whole situation as a giant capacitor. The
charged badies (earth and cloud) are the plates and the
atmosphere is the dielectric. When the potential exceeds the
dielectric’s voltage rating. Zap! Lightning. Sometimes it
discharges to other clouds, sometimes within the cloud and of
greater interest to us earthlings, sometimes to the ground.

Before the discharge takes place an intense field develops
between the cloud and ground. As the field intensity increases,
corona discharge ar '"S5t. Elmo‘’s Fire'" can form on conductive
bodies (I‘’ve seen this happen on tall towers.) Further
intensification causes the air between cloud and ground to




ipnize. Pockets of ionized air form and are shifted around by
the wind. These pockets are more cnnductive than the surronnding

atmosphere and form irregular canductive paths nf increased
current flow.

When a flash finally lets go it typically follouwus these stages
during discharge: (1) Charge confiquration of the thunderstorm
cell prior ta flash; (2) local discharye between the small P
regiaon at the cloud base and its N regian; [(3) free electrons
start downward fraom the cloud in 150 foot steps; (4) a leader
stroke moves downward, neutralizing the positive ion pochets;

(5) as the negative stepped leader nears the earth, positive
point discharge currents strain upward; (6) several streamers may
reach upward; (7) a positive return stroke rises upward; (8) a
return stroke makes the trip from encth to gronnd ot aaare the
speed of light and thousands of amperes of current flow doun vhe
channel tu earth.

Impresssive? If you happen to be on the receiving end nf the
thousands of amperes of current nat anly will you be impressed,
you‘’ll have big problems.

S what happens if your number is up and yau happen to be on the
receiving end of a big bole. Frankly, there’s not much that most
of us can do to prevent being hit but at least we can ®»inimize
the effect.

N lot of peaple think lightning rods will prevent a strike. Not
always soa. Lightning rods can help decrease the intensity of the
charge an an object but their biggest asset is to "dirsct' the
puint discharge. In other words, don’t depend on not bheing hit
if you have lightning rods. Just be auare that the strike will
probably occur at a rod rather than somewhere else. Incidently,
a tower is a great lightning rod and affords a "zone of
protection' top nearby bodies. Some describe this zone as n 15

degree cone extending downward from the tip of structure but
recent data indicates that it is more like a concave hyperbolic
shape somewhat smaller than a 45 degree cune.

Since we can’t completely prevent getting hit then the logical
thing to do is figure out how to handle the current from a
strike. This is where the lightning cnnductor comes into play.
What’s a lightning conductar? It’s anthing mare than a

dedicated path for stroke currents and could be part of a
building‘s steel framework or the framework of a tower, etitther of
which is capable of carrying very high current.

Ordinarily when we think of high current capacity canductors

something large comes to mind. For example, the battery and
starter cables in an Aautomobile where handreds of ampercs ue
needed for cranking an engine. But a lightning conductor’s size
is not as important as we might think, Here’s why: A lightning

current waveform has a risetime on the arder of 1 microsecond.
Ndditionally, current of 200,000 amperes is not uncaommon with an




average stroke being in the 20,000 to 30,000 awmpere range.
Inductance plays an important part in the performance of any
conductor, especially when dealing with current that has a step
function such as lightning. During the fast risctime of the
current the inductance is responsible for most of the voltage
drop in the conductor. As the current goes into its slower decay
the resistive voltage drop is a larger part of the total. Here’s
an example by formulation of how that works:

Voltage drop through a lightrning conductor: E = IR + L(di/dt)
Whare: I = current in amperes

R = conductor dc resisgtance in ohms

L = conductor inductance in henries

di= change of current in amperes

dt= change of time in secaonds (risetime)

If we assume:
conductor length = 10 meters
conductor material: copper
canductor size = #&4 AUWG
total DC resistance = 013 chms
total inductance = 10 microbhenries
current = 1,000 amperes
risetime = 1 microsecond

Then:

(1000 X .013) + .000010 (10007 .000001)
13 4+ 10,000
= 10013 volts

]

E
E
£

Ns you can see the resistive voltage trop is only 13 voltis hut

the reactive drop is 10,000 volts. I1t’s obvious that conductor
length is much more important than size; the longer the
conductor, the higher the reactive voltage drop. But don’t get
fooled into thinking that a piece of #30 hookup wire will work as
a good lightning conductar, It wan’t so don‘t try it. If you
calculate power (I2R) in the above example you’ll find that it
equals 13,000 watts. #30 hookup wire would vanish into the next

dimension under that kind of smohe.

For maximum protection multiple down conductors are the best
idea. It’s better to have three smaller diameter conductors than
one large aone. Chances are that a strike could take put ane
conductor but wouldn’t damage all three. Multiple paths also
lpwer the surge impedance of the entire system providing a better
path to ground.

So what happens to all that current after it gets safely from the
cloud and down your tower? Believe me, it’s still got to go
somewhere and that somewhere is goond nld mother earth. Good
grounding is as important to lightning safety as effective down
conductors and must be dane as the last link in the chain.




Grounding can be accomplished in a number of ways. Oriven rrods,

buried electrodes, counterpoise systems and underground matas are
amaong the most effective., The exact way it’s done will depend on
the spil conditions at your paricular site, A combination of

methods can be even more effective.

Lightning current entering a ground rod will radiate equitlly in

all directions. As this current passes through resistive sgil a
voltage gradient is established that will decrease in strength
with distance. Ground rods also exhibit an impedance similar to

that of conductors which reduces the effectiveness of deoper
portians of the rod.

Instnlling & number of ground rods a reasanahle distance apart
establishes a wmore effective system by dividing the currents

between them. The greater the distance betwe=sn rods (within
reason) the less overlap of individual voltage gradients and the
better overall grounding. Nods in combination with =
counterpoise systiem provide an extremaly effective ground if

installed properly.

But alas, perfection can’t always be achinverd, Thare’s no such
thing as a 10 in grounding. The result of imperfection can be
manifested in several ways, most of them somewhat nasty. Some oF
the common problems that develop in less than perfect systems
{most of them are less than perfect) are:

Touch Voltages: Injury to a person or animal in contact with a
canductive body energized by lightning current.

Step Voltages: A voltage divider is formed betwween the c2arth and
a grounding electrode during discharge. Someone standing on the
ground could be injured due to potential difference between
different parts af their body.

Sideflash: A secondary lightning flash to a grounded body from
high voltage on a lightning conductor.

The secret to dealing with the above mentianed npasties in
baonding. Bonding is a step that we all should practice in every
installation either inside the shack nr on the tower, Tt in
simply the act of equalizing the potential difference betunen
conductive bodies through metallic connections.

As a start, lets examine the tower structure, Vartical tower
elemants must be electrically contiguous (Aygie word for
touching.) If they’re not, copper ar aluminum downconductors
must be used. At the base a suitable grounding system—
counterpoise, rods or both—-should be utilized, Unless it’s a
series fed vertical (insulated from qground) each guy cable should
be bonded to the tower. Don’t rely aon friction contact or
thimbles to do the job. Nt the earth el of each gy cahle it

shauld be connected to a minimum of one grooand rod and prefarably




a graound rod array. If a counterpoise is used guy cables should

be connected ta it. If no counterpoise syswem is used a bonding
conductor should be connected between the ground array ar each
guy anchor and the base of the tower. This arrangement will help

minimize step voltages at or near the base of the tower

Antennas should be electrically banded tn the tower at their

mounting points. Notice I said electrically—some antennas have
floating feedpolints but can be dc grounded without bharming their
r¥ feed point impedances. All transmission lines should be
bonded to the tower at 50 foot ldo not exceed 100 feetv if
possible) intervals. ANy supporting structures such as

transmission line bridges should also be well bonded to both the
tower and the shack.

Bonding requirements for series fed towers are sameuvhat

dif ferent. Towers that are active radiators can use spark gaps
at the base as a discharge path for lightning currents, In
addition, 3 choke coil or stub can provide a path for static
charges to bleed off to ground.

As I mentioned a few paragraphs back, there are no perfefr 10°s
in lightning protection or grounding. It’s also not pﬁﬂpiblﬂ to
cover every aspect of praotection or grounding in an article such
as this. The goval should be to minimize the effect of getting
struck. When the bolts start pnopping probably the safest thing
to do is disconnect everything from the antenna, pull the wall
plugs and leave for Antarctica where there is very little dust.
Or maybe we should all buy ourselves a kite and a key.

TDXS ANNOUNCEMENTS
BULLSHEET MAILING LIST- The Club provides the Bullsheet free of
charge to all amateurs with an interest in DX and Contests. To
subscribe, send your name and address to TDXS, P.O. Box 540291,
Houston, Texas 77254-0291.

BULLSHEET ARTICLES~- Articles and other newsworthy items are here-
by solicited by the editor. Please send them to Chuck Dietz,
KE5FI, 1520 Geosource Plaza, 2700 Post Oak Blvd., Houston, Texas
77056. The Bullsheet is assembled on an IBM computer using the
"Wordstar" word processing program. If articles can be submitted
on a disk it would be greatly appreciated.

WEEKLY DX AND CONTEST NET- TDXS sponsors a weekly DX and Contest
net on our 147.36/147.96 repeater each Thursday night at 9:00
P.M. The purpose of the net 1is te exchange DX, contest and club
information. Participation is welcomed from non-members as well
as members. Your active support of this net is welcomed.
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