NETS i‘ /

Conneaut Radio Club Net 147.390 FM_ |Sunday " |7:30PM qimom_u_o;_.5:wz>r0m,_.=mx>c~o>mmon_>dozOmmEm
Radio Amateurs of Corry 147.090 FM Thursday B:00PM %O z ' : 3 .
Ashtabula County ARC Net 146.716 FM  |Wednesday B:00 PM ‘ oo | .. a 1 ,
Tri-State RACES Emergency Net 146.610FM Sunday 6:30PM ** »* ' 4 .
ARES/Skywarn Net 146.610 FM__ [Sunday 9:00 PM - O gne*
_::;-:oan_mmau_ox Net 146.550FM Saturday B:00PM ®
The Aluminum Net 146. 560 FM Saturday 10:00PM
2 Meter AM 144 450 AM Monday Y &
6 Meter AM 5§0.5200 AM [Wednesday |7 IN THIS ISSUE OCTOBTEHR 19 9 5
6 Meter SSB Net 50.1900 SSB [Sunday 7: b
Lake Erie Emergency Net 29.0000 SSB Sunday 8: . )
Novice-Tech Net 28.4000 SSB [Wednesday 8:30 PM d.ov.ammanMOo:ﬁ
Radio Amateurs of Corry (HF) 28.3300 SSB Tuesday B:00PM %@Bmﬁﬂ.—zsgm 1> OEO 1)’*‘
Flintstone RTTY Net 28.2BO0RTTY |[Saturday m.pWo PM Costanst .
QCWA National Net 14.3470 SSB Sunday 2000UTC : :
Erie - Fort Pierce Connection 14.3400 558 |[Daily B:00 AM Mm%m_m\m”wzs_maa Participate and help the RAE WIN!
County Hunters Net 14.3360 SSB Daily Anytime Classifieds
Mid CARS Net 7.2580 SSB Daily >:<.k.3ﬂ1L and more. ... October 14-15
East CARS Net 7.2560 SSB Daily Anytime |
7.2510 SSB Daily Anytime
7.2300 SSB Thursday 2:00 PM
—
Rooster Net 3.9900 ssB Daily 6:00 AM
QCWA Chapter 122 Net 3.9150 $SB Sunday 9:30 AM I
PA Emergency Management Net 3.9050 SSB Sunday 9:00 AM
160 Meter Net 1.8930 SSB Daily 7:00 PM
—_—— = —————
cur mene Radio Association of Erie NON-PROFIT GRGANIZATION
Post Office Box 844 U.S. POSTAGE
Erie, PA 16512 PAID
ADDRESS CORRECTION REQUESTED ERIE, PA
PERMIT NO. 266
When? Friday, December 1st.
Where? A Little Bit Of Country
What? Buffet -- Chicken, Pork Chops, Cod
What else? BYORB A Mem: F Lic: A
How Much? $13.00 per person xwx Robert L. Schwimmer N3FAW
Who? N3LPO, sue (456-0500) 1 129 E. Arlington Rd
L Ene, PA 16509-3603
NAME CALLSIGN
HOW MANY> AMOUNT

Money must be received by November 20.
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OCTOBER aowm Notes: S
Y

Special Event, H Iﬂicﬁ.ﬂm Oo:.oaro QSO Party
Ri

)
3024 W, 26th Street @

ERIE ANIMAL HOSPITAL

ing to order at 7:30 p.m.
Natrve American Day.

student at Fairview; KBINR Bud Wilson, v’.!’&oi the <8I6§08§85295~!ﬁ§§§. |
RAE., now of Ocala, Florida, and K3QJE Frank Bogacki,

Gannon University Professor in Electrical Engineering.
Zu._.FOo!ioo.i a hardy applause for recently upgrading

at the Christmas Party on December 1st. There were only 75
gﬂgagggngg! |
The quilt is go&c«gooﬂson.g.!atlg

display at the Hamfest. (I'd sure like to win this

N3HPR Tom, ARES Coordinator, has scheduled the annual
meeting at Hamol Hospital Auditorium
p.m. prompl. An updated telephone tree will be distributed.
Photo IDs number over 100 and are deemed mandatory by
EMS for passage into any disaster area. Beaver County EMS
director is a dynamic speaker and will present a slide program |
of the 427 crash, followed by other EMS speakers from Erie |
County, the Red Cross, and the Westemm PA Section

12

WB3EZY Red made a motion to accept the minutes of the July
meeting as printed in the QUA-RAE and was seconded by

KB3AAW Rich. on October 19th at 7

2
Nowhaere, KS

o KB3ALT Karen, Treasurer, itemized the treasury inflow/outflow
SET (Simulated

N38ZL CHif, Chairman of the Board, gave a quick reminder that
1

Media, PA SE

CG WW DX TST giggggg

written report of 191 Full members, 35 associate members, and
3:%:!303.!-9!&88_2»3.

N3PYH Dave, Editor, thanked W3BBO Bob and KB3A Chris for
!&:ﬁi&o&ooa!:!r%g the QUA-RAE. Due

t-ﬁgua.ﬂzg:c!.:c.!

and NY, utilizing HF, Packet, 2 meters, elc. Of the 12 western

>8c38§_oa<oﬂ Erie County ranked #1.

: ggg!-ggggggs
S., Erie County placed 10th.

zzzzz om v.do!s&! depth study of Hamfest activities,

ooih.nco:i!..gv)

N3NTJ Matt, Special Events Chairman, listed Sunday, October
1st for the Crop Walk and Sunday, October 7th for the Memory
Walk. Help is needed and would be genuinely appreciated.

KB3A Chris kicked off the PA QSO Party with 45 attending the
dinner/symposium. The October meeting will be the big push to
bring together the club spirit and instruction on how to contest on behalf of the R.A E over the past five years.
5?08383:@8:&3&&5;5
in October. Entry sheets and logs fumished by Sponsor, Ooco

for up to 2,000 vehicles; and Hamfest '96 is
on September 7th, 1986. KB3A Chris was presented with the
'96 Hamfest Chairman credentials. N3HPR Tom merited sincere
applause for his exceptional dedication as Hamfest Chairman

_

N3LPO Sue genuinely thanked Tom and Sandy, and all those |
who gave their time and efforts to make the ‘85 Hamfest a |
- |

PROFESSIONAL ASSOCIATION

“Quality Care by Pet Lovers . . .
Just Like You!”

Erie, Pennsylv
Erie, Pe

DOWNTOWN OFFICE: 336 E. 12th Street ®

Art Paavola, D.VM.

Tom McClain, D.VM.

10

|
WI3U Hank presented a paper regarding the By-Laws Section |
A 3 amendment deleting the word “operational” to read:
Associate members shall have only social privileges. President
N3LPO responded that the Board of Directors will include his
paper on their agenda on Seplember 26th.

ania 16506 e 814 838-7638 KB20OUA Tom won the 50/50.

® 814 838-7638 K3GYD Don, Elmer Chairman, would like some of the
QCWA members to assist in ham classes this fall. Give Don a
call at 456-3042.

OL Mike made the motion to adjour, seconded by NINTJ |

Jeff Paavola, D V.M.



auo Jaybiy sy Wby s Jope) uepodu 8yl ‘Wa-JHA 104

XA oSywedsues) pue dMuUeREsues Joj pasn 8q
‘suogipuco poob sepun ‘ued euusyue abesensq ay| uoners
passep ay) JO uogoasp Sy} i pajulod aq pinoys )i puncib

siy) ‘euusjue oBeIGASq, Y} S| BUUBJUE PEOUBAPE SJOW Y

DV4 S Ul
J2j| puUNoy 81 SSappe ay| "suogedlgnd qnid oIpey |eucheN
ybnosy aigejese ase seuusjue doO| SABMINIPAW JO
spos e Bupung o) sueld ‘0B6L-2ud Yioq ‘euuajue jeubep
soedg JO doo| 18\ OIpeY Jepo ‘pasn e seyue puy o) Ay
JO 'BUUBJUE UMO JI9Y) PING PINOM Buo ‘Ajeap| paxiw aq o)
$puUa) $saud SABMLLNIPSW 3 Ul 3oUBULIOLSd JIBY) JO SMaIAS) ]
pue ‘sjuewa@ aywey Buop AeA aAey jou op seuusiue o) Aqe sjenedal oy o) siaja syl AuARoaes ybiH .
om asey ‘A@jeunuojun Jsep opey pue s:esuibul

Jewojed ‘Siunpenuew om) JSed| j8 woy Aeriswwod ‘olpes 8y} Yum pagddns suo 8y} uey euudjue Japaq e asn
sjgejeAe aue Jonemoy ‘'sdoo| R4 JpEW Ay Uo 0] JOISED J| SYEW 9SAY| “SUOHOBUUCD BUUSIUE BT ,
auou ase asey) se ‘puey Aq apew aq o) pesu sdoo| 200~y
‘BJE JSAIS03) B U] N0 3eas
"BUUSJUE POJ 3L B JOj Wnwydo o) sBuiy juepodw swos ‘opesadng e eaey Juop nok i
2q pinom (Sayoul ZZ 0} 81) WO GG O) G "BuuSiuR By} JO |InU
oy Jadseys ay) ‘(Juiod e 0)) ‘doo| ai00ule Ay} JO JajEWelp Sy} '86€£Z-056-008-118
sabise; ayy 1o ‘pos aywey ay) Jebuol ay) ‘Suneads Ajessusd (SP0PL # J9pIQ) SPNPOLd 1Seg woy Jo '8Eee-1£9-008)
Jayydwe pasemod Jews B SIpNPU| YN sKy Agensn pue 10 9292-129-008- ® (9LLEN# JOpIO) SiaoIg peuueg
‘1ensoa) nok oyu [eubls ey) Buipaa) ai0jaq YN paun WOy peulElqo oq Ued )| “SI9RNo Juncosip Auew je punoj aq
Y sxsom ubisap yoe3 eubis e jo inu Jo yead wnwndo Joj few pue ‘gn oy u sseyop Apas pue Ay usamieq 1500 3
puey Aq pewn) Aises aq ued Aay) auaym Q) XOBYS JO XSSP
818X 8y) UO s pue sSjewep Ul (199} £-1) WO 00L-GZ ‘Iews ‘goueuuopad [euogdaoxa sy Joj Aunwwod X Yy Suowe
8J8 SBUUSUE 35y | 'dOO| BJM PUNOM SJ0O-JIB JO POJ S)LLDY seindod awooaq sey OIpes siy) 9y Aiapeq Jo sInoy 00F
:sadf) om Jo Jeype 8q ued pue ‘euusiue dooj, e pejied 1on0 Buipinosd ‘seusyeq .. 9 JO OV AOZ) HO uni aq ued
st Aepo} xq asAemwnipaw Joj Buusjue seindod 1sow Byl yom opes aqepod (LZ1 X 0L X .p) ANng € St I ¥S BuL

T e e RS WAL S 11 (TR O | T M s s

SIS a

. 8 8y)
jifiaed 9y} Je NOA 898 ie; funco ea o, © woy pawom sey tew suokuy
PUOM LUPIp NOA SBUO By SI ) BsNEdaq ‘seuc el ay
iiVd WajsamypoN Jo 1no Bunwod 8l SSQUNOD YOIYM INO puy Osie NOA asaym S| SIyL '9sopR
auo Ajuo ay) Jus! 8Bpry wo | way) moys pue Aued OSD a3yl W00 BABYy Bwos YBNoy) uBAS SBMUNCO pue SUCHOAS By)
deams aAep\ ‘JV'YH 2y} 99s 0] adoy | 0S [9S[9 BUOBLOS i Jo doams ueajd e pey jak sey suo ON 15a8juco ay) Buunp
10} dO 104U0D B} 8q NOA 13| pue Jawoo ayl w dn nok dosd paxJOM NOA SUOHOaS PUB SaRUNCD AuBw MOy 2as Osie pue
I M ‘Aued OSD Bd 2y} SSIW O} 8SNIXS OU SI YIRS USAD poya ayj Joj dn papua NoA moy IN0 puy NOA 3saym st SIy|
1sed ay) W pies aABY 9m SE puy ‘sueid pue SaIAROR JBYI0 1s8juod 3y Jo ped jsaq ay ae speys Aewwng BuoQ

e j@oued ‘esi@ Buyiou pue Aued OSD Bd 9yl J0j GL B ¥

12QOjQ0 JNpayRs 0} Jequiawas s ‘(jBunseyy J9qol0 Y “Wuyuod 0}
10§ Inoge yiey o Bungou aaey [ | dois Juop | Ji) AlS Aued ¥se Jo uogeBedosd Jnok mowy 1snw nok ‘mou aseymive 8q
OSD Bd -Uwnjo) 1SBUCD BY) JOj ¥ S0P INCge 1Byl I UED JBY) |IBD YUM pue ‘e Se Pajeinaiqqe ase poq saebuy
07 pue eueisino S| Waiqosd uonoes Jaouy ubens suy
‘nok 186 0} j96.0) ued Jojesado ue ‘saunssasd Bunssiuco Jepun Inq

104 sBoy fenuew JnoA Jajue 0 Bwn 884 JO Spu| B arey Aay) ‘uoypuod siy) Joj Anue anbiun e aaey swesbosd Jandwod
08 '1S8jU00 By} JAYE JnNoY Ue auop Jaays Aewwns pue sbo| 1soly ‘subisgeo puel-g ase Yioq souls ‘sIemela() JO Mels syl
pue Aunod aBMER( UM LOWWOD S| SIYL Aunoduooes
Buoum oy OBuusue S SHEISIL  UOWILIOD JaYlouY

e

'S |82 9y Jeym aued Jusaop sandwod Yyl
‘subisjjeo pedAsu st Jeindwod uo BuibBol u
$SONEJSIL UOWILLIOD 3 JO auQ 24008 Jnok dn

ue ojul 2:00s JnoA Jnd ued pue dn ppe OSD Jed syued 002 1210} 0} S)9ays Aewwns ey} pue sjaays Boy ay) Bunuud pels
esay) ‘syuod snuoq (uogess ‘D'H'Y AUBIIN) WAEM JO |18d o) sweibosd BuibBoy 1sod ay) pels pue sBINdWod ay) of W
JUaAe [eeds ay) st j9ays ABwwns ay) ul Jequawas o) Buny pabBnid s1 Jejuud INOA auns ayew NOA uaym awn oy S sy
saylouy Aerugeq Ul WOoO SyNsas ay) usym pejuoddesip ‘BuiBboy sandwoo Buisn ase Jey sI0jesado Sy JO 1SoW JOo4
8q Wb nok Jo ssep bu oy Buusyue ase nok Injased
2q ‘'u Bugadwoo ase nok PAs| uonladwod Sy pue ease iiinoA o dn s
oyl suULLAPP M Yew nok jey) sse) Jnos  ssendninw 12 Inq "yeak ise; uey; asiom Buop op dn yesunok Bugeaq
jevouppe omy Suippe Aq isnf dn se0B 21008 snok yonw 0 seak 15| uey sepeq Buop Joj yoeq By Lo jEsINOA
moy Jno puy o} Jealb s ) pue 81008 B Buneinded Ul sayeIsIL 1ed 0} awn 8Y) OS{e $1 S| 'SSUOS JBM PUB S3I00S asedwod
UOWWOD JSOW Y] JO BuO S| SIyL  isi Jeudninw nok pue spuauy wey Jnok ed Jo ,Buo pod, € qesl pue yoeq
Ul SUOOSS B4 PUB B4\ PPe 0} Jaquiawsal nok pip ‘81008 ¥op| NOA uByMm awn oy s1 sy “Aepung uo Z00:ZZ I Peuod
noA Bunenofeo UBYM ‘Ojul iy [earas ued 6oy snok Jsajuco 158] ay) 1saju00 auy Jo awn eqefolus sow ay) pue 1S
ey} w Apea dn way xoud nok pip Jo aje; way 186 nok 8y} JO pua yJom saded ay) SSNOSIP O} i PINOM | 'UWINGD
PIP 'SBRUNCO BJBJ BIOW BY) PXOM NOA USYM 23s O awn 158ju00 Aued OSD Bd 8yl JOj Jusweisul [euy g Jod

VEEN uosqoy suyd Aq

Y ¥ed FIALS ALHVd OSD Vd - ONWLSILINOD

B e e L e IR Y



L I e n s e TR —— T ——————————— .

By Scott Fybush and Earl Higgins By Billy Lunt, KR1R The Wave of the Future
Contest Manager, ARRL

One of the easiest parts of the radio spectrum to explore are reduce power sharply at sunset so as to reduce interference

the broadcastbands. This posting will attempt to offer some to distant stations. Are you using a computer and an online contest-logging these figures.

hints to make your exploration of the mediumwave and VHF program? If not, you surely should be! Not only do they

-FM bands more enjoyable. Whereas the mediumwave band can be counted on to make logging, duping and finding multipliers easier and Surprisingly, these figures show that over half of all entries
provide distant reception with much dependability, this is not Fa.&.ggao.ﬁawgsxéggg ?ggggggggs

I. WHAT ARE THE AM/FM BROADCAST BANDS? the case at all on the VHF-FM band Under ‘normal’ ready to submit! All you have to do is print out a summary logging. Of the 922 CW entrants, 53% (487) of them used
conditions, VHF-FM signals generally carry no more than sheet and copy the log file to a floppy diskette and mail logging programs (such as CT, NA, etc). Of the 487 entrants

The mediumwave (commonly referred to as AM) broadcast 150-250 km (100-150 miles), or ‘line of sight, since the them to the League. It can't get much simpler. who used computers for logging, 54% (265) of them sent

band cumrently extends from 525 to 1605 kilohertz. ionosphere generally does not reflect VHF-FM signals. VHF- disk files for entry in the CW contest Especially in the

Channels are spaced in even 10 kHz increments:i.e.: 530, FM transmitting antennas are thus usually located as high as Not only does using computers make things easier for you, multioperator classes, this really shows that computers have

540, 550, .. , 1600 kHz in the United States and possible. Tall towers, high buildings, and mountaintops are a large majority of the top-scoring stations are using some become essential in today's well-equipped contest station.

Canada.Elsewhere, channels are spaced in 9 kHz common VHF-FM transmitter sites. sort of on-line logging program. To finish in one of the top-

increments, ie.: 531, 540, 549, etc. gg!soﬂiﬁ:iﬂgggﬁc We took the analysis a bit farther and locked at the more
However, under certain rare conditions, the atmosphere will ggigggiggg serious operators in the contest. We figured that if someone

In the United States, the band is being expanded to 1700 even reflect VHF-FM signals, thus making it possible to §i§<8q§t§<oﬂ3.n§i. ggoiﬁ&;gs?gggg

kHz Stations which are currently experiencing high levels receive these stations at quite long distances. There are two voice keyer and PacketCluster. pretty serious about it. So we filtered out those who scored

of interference will begin appearing on the 1610-1700 kHz major forms this distant reception can takeithe most caaﬂuooxvosw.oag.c&z!:::gas:oo_moo

frequencies sometime in late 1993 or 1994, They will common is Tropospheric Ducting, or tropo for short. The ARRL has been accepting contest entries on disk for Table 2.

simuicast the new frequencies with the old for a period of a Typically, this occurs when a warm air mass forms on top of about two years. We accept disk entries in all ARRL

few years.eventually dropping the ‘old’ frequency. This @ cooler mass closer to the ground. The area between these contests, including VHF QSO Parties, the DX Contest, Field Of the 224 entrants who scored more than 500 k points in

opening up of new channels presents some once-in a masses acts like a pipe, ‘bending’ the signais back to the Day and even the 10-GHz Contest. In lieu of sending your the CW contest, 86% (192) of them used logging software.

lifetime opportunities for the alert mediumwave DXer. earth well beyond the horizon. This reception is most disk files to HQ in the mail, you can upload your log file and Of those, 80% (154) of them sent disk files for entry in the
common in local late spring and summer months, in the summary sheet to the ARRL telephone bulletin board CW contest. (Note that the singleband entries zeroed out

The VHF-FM broadcast band in the United States extends post-sunrise hours. It will enable the alert VHF-FM DXer to (203-665-0090). To make things easier and save on your when the filter was applied; 500 k points is a big score for a

from 88 to 108 megahertz. Channels are assigned at 200 log stations up to 800 km (500 miles) away in optimum phone bill, you can ARC, ZIP or PAK your files before single-band entry!)

kHz increments;, ie.. 88.1, 88.3885, .. , 1079. The conditions. uploading them. In addition to serving as a place for

channels from 88.1 to 91.9 are reserved for noncommercial uploading your contest entries, the BBS has all kinds of We did the same analyses for the phone contest (Tables 3

educational stations. Outside the United States and The other relatively widespread form of VHF-FM DX is called interesting tidbits that you can download. The Contest and 4) and found very similar results. The total number of

Canada, the boundaries and channel spacing vary. In Japan, Sporadic E, or E-skip, because it is the E Layer of the Branch from time to time uploads high-claimed scores, top- entries increased slightly but the percentages stayed about

the band starts at 76MHz. In Western Europe, the band ionosphere which reflects the signals. Like the name implies, ten boxes, contest schedules, etc, to the BBS. Check it the same. The figures show that slightly over half of all

generally runs from 88-108 MHz, but channels can be this form of propagation is very sporadic,yet very intense. regularly for up-to-date news. entries in the phone contest used some sort of computer

imegularly spaced, i.e.: 101.25 MHz, When it's in, it is VERY strong. Stations from a relatively help in logging. Of the 1055 phone entries, 53% (554) used
limited geographic area 1300-2000 km (800 to 1200 miles) When submitting your contest entry on diskette, there is no on-ine logging software. Of those, 45% (247) sent in disk

Il. SIGNAL PROPAGATION away will suddenly boom in, strong, often in stereo but quite need to send printed log or dupe sheets. Just an official files.
fadey, even overpowering semilocals in many cases. It will summary sheet (or reasonable facsimile) with a signed

The distant stations you are able to receive will depend start at the bottom of the VHF-FM Band (actually TV contest participation statement, along with the log file on Once again, we filtered out those who scored under 500 k

largely upon signal propagation. This varies depending upon channels 2-6 first) and work its way up in frequency. The disk, is required. The floppy disk must be IBM compatible, points, and again, the numbers changed drastically. Of the

the time of day, the season, and other factors. For highest frequency at which signals are reflected by the MS-DOS formatted, either 5.25 (360 k or 1.2 M) or 3.5 inch 223 entrants who scored more than 500 k points in the

mediumwave, the single most important factor for good DX ionosphere is called the Maximum Usable Frequency (MUF), (720 k or 1.44 M). The log information must be in an ASCII phone contest, 86% (192) used on-line logging software. Of

is the time of day. Medium wave signals almost always get just as it is in shortwave, and it can occasionally surpass the file, follow the ARRL Suggested Standard File Format, and those, 72% (139) sent in disk files.

absorbed by the D Layer of the ionosphere during daylight top of the VHF-FM dial in an unusually good opening. contain all log information (band, date, UTC time, call of

hours. As a result, all mediumwave signals received during station worked, complete exchanges sent and received, Of the 447 entrants who scored more than 500 k points in

midday hours will arrive by ground wave, making reception . RECEIVERS multipliers marked the first time worked] and QSO points). the contest (both modes combined), 86% (384) of them used

of signals over a few hundred km/miles away unusual in Check with HQ if you're not sure of the correct file format. on-ine logging software. Of the 384 entrants who used

daylight At night, however, the ionosphere reflects Almost any radio is capable of some broadcast-band DXing, Please put only one entry on a diskette; this minimizes the computers for logging, 76% (293) sent disk files for entry in

mediumwave signals, making it possible for signals to be especially long-distance mediumwave reception. However, chances of files being overiooked or lost in the shuffle. the contest.

heard at much greater distances, up to a few thousand most recent radios, even those designed for quality

km/miles, via ‘skywave’. To a lesser extent, the period up to shortwave reception, do not have outstanding broadcast The 1991 ARRL International DX Contest Conclusions

two hours after local sunrise, and two hours before local band reception. One exception is the General Electric

sunset, called "Critical Hours", have varying levels of Superadio Il (Model7-2887.) The SR Il is designed for The Contest Branch took a lock at WNE entries in this year's This is the second year that the ARRL has been accepting

skywave, and also can provide some very unusual reception optimum AM/FM broadcast performance, incorporating: DX Contest (full results appear in October QST) and found disk entries in this contest and we have made great

opportunities for the mediumwave DXer. Reception also some surprising facts about "computer contesting” and disk progress in implementing the disk-entry program. We have

tends to be better in winter than in summer, due to lower * RF amplifiers on both bands Sg.saﬂausansatgggmmsg@So gone from zero disk entries to 76% of those scoring more

levels of atmospheric noise and longer hours of darkness. In * Ceramic filters and Automatic Frequency Control on FM number of disk entries, number of entrants who used than 500 k points using computer logging programs in only

the United States, due to the large number of stations, many * No PLLs or digital displays for less electronic noise computer software to generate their logs, and the total two years.

smaller mediumwave stations are required to sign off or " A 2-way speaker system with 1 watt of audio power number of entries from all entry categories. Table 1 shows
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