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FYBO “Freeze Your Buns Off” QRP Contest («OTMOp03b... ©»)
Jim Larsen AL7FS (Alaska QRP Club)

Kuayousie HoBocTH (Club News)
DSB-mukporpancusep Ha 6a3ze “PIXIE-2”
QRPp CW VXO nepenatunk Ha S MI'n
TexHoJsiorus py4unoii naiiku SMD KOMIIOHEHTOB
Hckposoii Tpancusep JTT-11
“BITX” SSB-Tpancusep na 14 MI'n
IIpeo6pa3oBaTenb Hanpsikenust 12 — 220 B
HeseposiTHbIe 04eBHIHOCTH: cniocod nepegaun CW-curHajios
B 3¢pupe RUIQRP/9/m
QRP B «nayrune» (QRP in the “Cobweb”)
Jasaiite nosnakomumcsi: UA4ARL
QRP Contests



RU-QRP Club
Mail: P.O. Box 229, Lipetsk, 398043, Russia
E-mail: club@grp.ru
InterNet: www.qrp.ru N
Phone: (0742) 74-95-41

Ot pexakropa
(from Editor):

oporue yuraTenu!
HHOI{XOI{HT K koHIy 2005 ron

— TOJl BO3POXKIECHHS HAIIETO

KIIyOHOTO KypHajla W TOJ
MepBoOro KIyOHOTo ciera «Yrpa-
2005». DOTh [OBa 3HAYUTEIBHBIX
COOBITHS panyioT BCEX
OJIHOKJTYOHHUKOB, u JTAIOT
ocHoBaHue HameaTbes, uTo Kimydo RU-QRP Oymer u mambie pa3BUBaThCS H
paboTtath B HampapiieHuu mnonyispuzanuu QRP cpeau pammomoOuteneii.
Takxke 04eHb pajgyeT TOT (aKT, YTO CPEAU YUTATENICH HAIIETO KypHaJIa MHOTO
paauomoOuTeneil U3 «IadbHEero 3apyOekbs» M Jaxe H3-3a OKeaHa. Xouy
MO3APaBUTH BCeX ¢ HacTymaromuM HoBsiM rogoM u PoxiecTBoM, u mokenarsb
BaM 3/I0POBbS, YCIIEXOB BO BCEX JiejaX U OJarornoinydus BalluM CEMbSIM.

(X X 4

ear readers!
D 2005 year close to end, the year of our magazine rebirth and the year

of the 1’st Club conference “Ugra-2005”. Those events are pleases to
all Club Members also giving a basis to hope that the Club will explicate
further and works in direction of QRP popularity. Also pleases that fact, that
there are a lot of Amateurs from abroad and even because of Ocean among the
readers. Happy New Year and Merry Christmas! I wish everybody a good
health, good luck and well-beings for your families.

72! { Oleg V. Borodin RV3IGM

New RU-ORP Club Members

# 103 URSLAM Alexander A. Ponomarenko

#104 RU3UX Nick A. Alexeyev
#105 RX3AEW Yuri A. Murashev
# 106 RA3BZ Sergey 1. Panfilov

#107 W4GNS Gary Scott
# 108 UA4ARG Alexander N. Plotnikov
# 109 No Call Olga F. Borodina (XYL of RV3GM)

International QRP-frequencies

CW - 1834, 3560, 7030, 10106, 14060, 18096,
21060, 24906, 28060
SSB - 3690, 7090, 14285, 21285, 28360 kHz

Happy New Year

and

Merry Christmas!

o ecmpeuu ¢ Hoeom 2006 200y!

Pedkonnezusn:
Oner B.bopoaux RV3IGM
BanenTun JI. KoBanbuyk RU2FM

Bnagumup A. Huxutux UAIAVA
Anexcannp A. Jlommana UA9LAK/UN7
Ounbra ®. boponuna (nu3aiin)



B kauectBe «MeaBezeit» B KakI0M Type y4acTBYIOT no nse QRP-cranumu ot Kiy6a RU-QRP.
B pasHbIX Typax B kauecTBe «MenaBezneit» OynyT paborare pa3nuuHble cTaHiMu, Bcero 10 craHuuii B
Ka)JIOM OXOTHHYbeM ce30He. OHU paboTaroT Tosbko Ha «O6umii Be30B» - «CQ QRP de CALL BEAR pse
k». Bee «OxoTHHKH» MOTryT BbI3BIBaTE «Menseneit» u apyrux QRP-«OxoTHHKOBY». OOLIMii BBI3OB IS
QRP-«OxotHukoB» - «CQ HUNT de CALL QRP pse k». QRO-«OX0THUKM» pabOTAIOT TOJIBKO HAa MOUCK U
BbI30B QRP-y4yacTHHKOB.

Bo Bpems cBsizu cooburaercss RST (peanbHblii), UM, BBIXOJHAs MOIIHOCTb. [IOBTOpPHBIC CBS3U
3aCUMTHIBAIOTCS B PA3NUYHBIX Typax.

VYuacTHUKH, XOT OBl OJMH Typ OTpaboTaBIIHe B KauecTBe «MenBenel», MOIYT y4acTBOBaTh B
IpYrux Typax B KadecTBe «OXOTHHKOB». IIpM 3ToM ouky, HaOpaHHble HMH B KadecTBe «OXOTHHKOB)»
CYMMHPYIOTCS € pe3ylbTaTaMu, IIOTyYeHHbIMH MU B KauecTBe «Mensenei». [lonBeneHne HTOroB y 3THX
YYaCTHHUKOB IIPOBOJUTCS 10 IOATpymIe «MeaBemm.

Ouku: 32 QSO ¢ «Mensenem» = 20 oukoB, 32 QSO mexay QRP-cranumsmu = 3 ouka, 3a QSO
mexxay QRP u QRO-cranmmsmu = 1 ouko. QSO  wmexay QRO-cranmmsmu B 3ader He uayT. QRO-
«OXOTHUKI» MOTYT BEI3bIBaTh TONbKO QRP-ydacTHHKOB.

Ortuersl: 3a Kaxabli Typ «MezaBemu» BBICBUIAIOT BBIIUCKMA M3 aNIlapaTHOIO JKypHaa.
«OXOTHUKI BBICBUIAIOT JAEKIapallii 0 HAOPaHHBIX B Type 0ukax 1o ¢opme: «Takoro-To 4nucia npoBeieHO
CTONBKO-TO cBsi3ell ¢ «MenBensaMu», cToimbko-T0 ¢ QRP-cranmmsmm, crompko-to ¢ QRO-craHmmsaMu.
Habpano croibpko-To 04koB». Jlis wuHpOpMaumu cooOmarorcs mo3biBHOM, @.J.0., MOYTOBBIA u
9NIEKTPOHHBIH afpeca, JaHHbIE 00 HCHOIb3YyEeMbIX alllapaType H aHTeHHaX. [Ipu HeoOXOAMMOCTH KOHTECT-
MEeHeDKep HMeeT IpaBo 3aTpeboBaTh y «OXOTHHKa» BBIIUCKY U3 alllapaTHOTO JKypHaa.

OT4eTh 32 KaXBIH TYp JOJDKHBI OBITh BBICIIAHBI IO BOCKPECEHBS TOH JKe HelelH B
agpec  Konrecr-Menemxepa RU2FM: Banentun  KoBanbuyk, 236011, Kanuaunrpaz, yim.
WnrepranuonansHas, 29 k8. 39. Viu anekTpoHHOI ouToi Ha afpec: ru2fm@qrp.ru, ru2fm@mail.ru
(0OBIYHBIM coobmeHneM Oe3 arTau-daiiinos). [TobeauTeny o NOArpyNIaM HarpaXxaaroTcs IO UTOraM
Ka)kK/IOTO CE30HA.

Pacnucanue TypoB «Pycckoii Oxorsi» Ha 2006 rox :
«3umMHui Typ»: 2 despais; 9 depais; 16 despans; 23 dpeBpans; 2 mapra.
«Jletnuit Typ»: 3 aBrycra; 10 aBrycra; 17 aBrycra; 24 aBrycta; 31 aBrycra.
* % %

Kayonbie HoBocTH (RU-QRP News)

Kanengape me:xxaynapoanbsix QRP-copeBHoBanmii Ha sHBapb-eBpaian 2006 rona

SuBapnb

31.12-01.01 15 - 15 UTC CW Original QRP Contest Winter
01.01-01.01 09 - 12 UTC CW AGCW Happy New Year Contest
07.01 - 08.01 20 - 07 UTC CW EUCW 160m Contest

14.01 - 15.01 12 - 24 UTC CW MI-QRP Club January CW Contest
28.01-29.01 00 - 24 UTC CW CQ WW 160m DX Contest
28.01-29.01 06 - 18 UTC CW REF Contest

28.01-29.01 13 - 13 UTC SSB UBA Contest

deBpanb

04.02 - 04.02 13 - 19 UTC CW AGCW Straight Key Party

05.02 - 05.02 20 - 24 UTC SSB QRP ARCI Winter Fireside SSB Sprint
11.02-11.02 17 - 21 UTC CW FISTS Winter Sprint

11.02-12.02 12 - 12 UTC CW/SSB PACC Contest

18.02 - 19.02 00 - 24 UTC CW ARRL International DX Contest
25.02 -26.02 00 - 24 UTC SSB CQ WW 160m DX Contest

25.02 -26.02 06 - 18 UTC SSB REF Contest

25.02-26.02 13 - 13 UTC CW UBA Contest

26.02-26.02 09 - 17 UTC CW HSC CW Contest

72! Banenmun Kosanvuyx RU2FM (RU-QRP Club Contest Manager)
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RU-ORP Staff:

Oleg V. Borodin
RV3IGM
President of Club

Members of Council:

Valentin L. Koval’chuk
RU2FM
Contest Manager

Alexey V. Rusakov
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DX-News

Vlad A. Nikitin
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Vlad M. Litvinov
UROET
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Officials:

Sergey 1. Panfilov
RA3BZ
Award Manager

John L. Sielke
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Stan V. Sindeyev
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Chairman of “UGRA”
Committee

Cepreii [audunos
RA3BZ (# 106) 3amsn
IIOCT  MEHe[mKepa  Io
IUIUIOMaM W Harpagam
Knyo6a. B MOMEHT
MOATOTOBKH 3TOTO
KypHaia Cepreii
3aHUMACS BOIIPOCAMHU
W3TOTOBJICHUS  KIIyOHOTO
IUIUIOMa 32 IIPOBEACHHE
cBs3eit ¢ wieHamu Kiry6a. Hecmotpst Ha To, uto Cepreit cTan
yieHoM Kiry6a coBceM HeaBHO, OH cpasy e B3SUICSI BECTH B
Kiybe nuruiomMHyro mporpaMmy, CMEHHMB Ha 3TOM MOCTY
Anekces PycakoBa UA4ARL (# 005). Ot umeHu Bcex
yneHoB RU-QRP Omaromapio Amnekces 3a ero BKIax B
ocymecTBieHue KiyoHoi nporpammer “The World of QRP”,
n xenato Ceprero yCrexoB B pa3sBUTHY HATPAAHBIX IPOTPaMM
Kiy6a!

Sergey Panfilov RA3BZ became the RU-QRP
Award Manager, having replaced Alexey Rusakov UA4ARL
on this post. When this journal was prepared, Sergey was
engaged with new Award for QSO with Club Members. I
thank to Alexey for his nice job with “The World of QRP”
Award program and wish Sergey a good luck in Award
program development!

Anekcanap Homuan UAILAK/UNT (# 065) BHec
uHTEepecHoe mnpemioxkenue: ¢ 12.00 mo 12.05 mectHOrO
BPEMEHH €XKEAHEBHO IpoBoauTh “QRP-matumunyTtku”. Lens
9TOr0 MEpONPUSTUS — IOBBICUTH aKTHUBHOCTh Ha QRP-
4acToTaxX M YBEJIMYUTh IIAHCHI Ha NpoBeneHue 2-way QRP
QSO. Dra «naTUMUHYTKa» mosydwia Ha3Banue “Midday
QRPeek” (nomynennsiii 6eruneiii B3rasaa Ha QRP). B Teuenne
15-20 cexkyHI Ka)KIA0i MHHYTHI BBI TIepeacTe OOMIMil BBI30B
“CQ QRPeek” B paitone Mexnaynaponusix QRP-dactoT Ha
HanOoJIee 0XKMBIICHHOM B JAHHBIH MOMEHT Anana3oHe. 3aTeM
40-45 cexynn cimymaere dwacrory. Cremyrommii oOmmit
BBI30B IIEepeaeTcs co cMenieHreM yactotsl Ha 0,5 — 1,5 k'
B CTOPOHY OT IIEpBOHAYAJILHOM U T.JI.
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The purpose to increase 2-way QRP-QSO probability, RU-QRPers offers a special
"Midday QRPeek" traffic by time-table: at 12.00 to 12.05 LOCAL time chooses the band where
the best propagation. Tune your radio near QRP-frequency. Transmit "CQ QRP" during first 15-
20 seconds of each of 5 minutes traffic and listen the freq other 40-45 seconds. If nothing, QSY
slightly (0.5 - 1.5 kHz) and CQ’ing again. Don't synchronize your watch to eliminate a
simultaneous transmission the majority of the traffic participants. Suggested by Alexander
Dolinin UA9LAK/UNT7.

B nensx nossimenust aktuBHOocTH Ha QRP-yacToTax n mHTEpeca k paboTe ¢ «OIXHUMH
U TEeMU Xe» CTpaHaMH, HauuHas ¢ ssHBaps 2006 roxa, crapTyeT BHYTPUKIYOHBIH “2-way QRP
Marathon”. Yyer Oyner BecTHCh NOMECSYHO, ¢ oOmuM uroroM. Hampumep, B sHBape BEI
cpabotanu Ha 40 M 2 DXCC-crpansl 2-way QRP, Ha 20-ke - 4 ctpansl u T.1. Toro cpaborano
CTpaH M0 BceM Juana3oHaM 5, oukoB = 20 (CyMMa CTpaH IO OTACNbHBIM Auana3onam), WARC
TOXXE yuuThIBatoTcs. B deBpane na 40-ke - 3 ctpansl, Ha 15 M - 5 ctpan u 1.1. UToro B deBpaie
BCEr0 CTpaH Ha BCEX JAMANa3oHax - 6, OYKOB - 32, cpenHMil 0aul MO COCTOSHHIO Ha KOHELl
¢despans cocraBmser (20 + 32) / 2 = 26 oukos. U T.1. 10 koHua roxa. Ilo utoram roxa mydmive
«MapadoHIBy OyAyT HarpakaeHBl. TakuM 00pa3oM, BO-TIEPBBIX, OyIET MOCTOSHHBIA CTHUMYII
st 2-way QRP «oxoTs» 3a cTpaHamH, IMyCTh JaXKe OJHHMH M TeMHu e. Bo-Bropsix, Oyner
BUJTHO, KTO U KaK PEIbHO aKTHBHHYAET. 1, B-TpeThUX, 3TO MOMEHT COCTS3aTeNIbHOCTH. OT4eTH
clefyeT BbICBUIATh JI0 5 Yucia cliefyrouero Mecsuna konrecr-menemxkepy RU2FM. Hrorosas
Tabnuna «Mapadona» Oyaer pasmenieHa Ha caiite Kiy6a.

Hauanace moaroroBka k kiyoHomMy Crety «Yrpa-2006». Ilocie ompoca uieHOB
Kiy6a 65110 pemnieno oTkaszaThes OT epeHoca Mecta Cieta B OKpeCTHOCTH MOCKBBI, OCKOJIBKY
3TO HUKAK HE OTPAa3HTCs Ha YBEIMUEHUH KOJIMYECTBa yuacTHHKOB CreTa. B oprrkomurer «Yrphl-
2006» Bomun: BsiuecmaB CungeeB UA3LMR, Jlrogmuna CunpeeBa UA3LSL, Bsuecnas
Cumaes RW3XS, Braguvup Huxutua UA1AVA u Oner boponna RV3GM. Vike onpeneneHs
cpoxu nposenenus Crnera: ¢ 27 mrons o 3 aBrycra 2006 roga. Byxymmuit Cner Kiry6a obemaer
cobpath ropasno Oojbliee KOJIUYECTBO yYaCTHUKOB. OKHAACTCs TakkKe IPHOBITHE Ha «YTpY-
2006» mouetrHoro roctst Cnera — Ilpesupenra QRP-ARCI Dick Pascoe GOBPS. Dick
MIPOYMTAET CBOIO JICKIMIO O TEHACHLMWSIX W IepcrekTuBax pa3Butusi QRP-mBmkeHns B mupe.
Kpome Toro, obemtaror npuexats 1 QRP-uctsl 6parckux crpan Ykpauns! u benopyccun. Ecnu
oOcTosTEeNIbCTBA CHIOXKATCS ONArompusATHO, TO Hall OXHOKIYOHMK u3 baiikoHypa Tarke
MIPUCOEIUHUTCS K ydacTHHKaM Crera.

Ilo Bcem Bompocam oOpamartbesi K wieHaM oprkomureTa «YTpbel-2006». 3apaHee
IUIaHUpPYWTE CBOM OTIyCKa M IojaBaiire 3asBku Ha ydactue Bsuecnmay UA3LMR
(ua3lmr@mail.ru).

The RU-QRP Club Meeting “UGRA-2006" (“Ugly Radio”) is held from July 27 till
August 3, 2006 at the Ugra river near Smolensk city (300 km West of Moscow). Send your
orders for participation to Stan UA3SLMR.

72! from Club Council
(Coser Kiy0a)

QRP Contests

Val L. Koval’chuk RU2FM (# 053)
ru2fm@qrp.ru

IMoxxoauT k KoHIy 2005 ro, ¥ BMECTE ¢ 3THM MBI IPUOIIIKAEMCST K
OKOHYAHHIO KOHTECT-CE30Ha 5TOro roja. B KkoHIEe roja OOBIYHO NPHHSATO
MIOABOAUTD UTOTHU, U MBI He OyaeM nckmodeHneM. UTo ke ObUIO 3HAUUTENEHOTO
B KOHTecT- ki3 Kity6a B aToM roay?

Bo-nepBbIx, Ha MOJi B3IUIsL, CAMBIM 3HAYMTENIBHBIM COOBITHEM oA
ObLI cTapT HOBOrO mpoekTa «Pycckas oxora». B Teuenme roma mpommio gsa
CEe30Ha OXOTHI, KOTOpPBIC MOKA3aJH, YTO MHTEPEC K 3TOMY MEPOINpPHUATUIO €CTb.
Tak 9TO *KAEM MPOAOIDKCHHS B CIEAYIONIEM Toay (1opaboTaHHBIE YCIOBHS

«PyccKoii OXOTBI» CM. HIKE).

K coxanenuio. Tak 1 He «pacKpyTHJIMCh» B TEUEHUE 3TOTO M MPEABIIYILEro c€30HOB TecThl «Do
It Yourself» («Cpenaii cam») u «WQF». Co cienyromero roja Mbl NPeKpaliaeM HX MPOBEACHHE
(BO3MOXHO, JI0 JIy4IIIMX BPEMEH).

Ipommu tpu Typa «Wake-Up!» QRP Sprint. M3-3a yxyaumeHus MpOXOXKICHHS MacCOBOCTb,
0COOCHHO B OCEHHEM Type, Obliia He oueHb Ooiyblias. TeM He MeHee, TECT MOJb3YETCs MOIMYIIPHOCTBIO U
MIPOJIOJDKHUT CBOE CYLIECTBOBAHUE U B CIIEIYIOIIEM IOy

Ha npotspkeHun 3toro roja wiens! Hamrero Kiy6a mpHHHMaaM y4acTHEe BO MHOTHX KPYIHBIX
MEKIyHapOJHbIX COPEBHOBAHMAX Kak yucTo QRP, Tak M B TeX, rje Mpou3BOAUICS 3a4eT OTACIBHO CPean
QRP-cranIwmii.

Otauysble pesyibratel B noarpynne «QRP» B CQ-M Contest: 1 mecro 3anstim RN6AL, 2 -
RW3AI, B pecarky nyummx Bouuti RU2FM (8 mecto). [Tomumo storo, 17 mecro 3ansn URSIF, 18 -
RV3DBK, 23 - RA3XAR, 30 - RV3GM.

Camoe MaccoBoe yuactue wieHoB Kiyba Obuto B «Russian DX Contesty. DTo cBsizaHO ¢
BBeIeHHEM oTnenbHol moarpynmsl QRP-MIX. Beero 16 o1HOKITyOHMKOB 3asiBUJIMCH B ATOW MOATPYIIIE.
He cMoTps Ha TO, YTO MOATPYIIIA BBEACHA C TOTO roja, o0lIee KOJMYECTBO yYaCTHUKOB B HEH OBLIO
O4YEeHb JIOCTOMHBIM (II0 OT3BIBAM CaMOM cyieiickoil Koyuierun). Pe3ynbraTsl eBponeiickoit uactu Poceunn : 1
- RW3AL 3 - RN6AL, 8 - RX3DTY, 9 - RU2FM, 13 - RV6YY, 14 - RZ4AA, 15 - RA3IM, 16 - RV3GM,
18 - RA3XAR, 19 - RV3DBK, 21 - RU3RM, 24 - UA3QFY. Asuatckas yacth Poccun ObLia npejcraBieHa
He Tak maccoBo, TeM He Menee: 2 - RA9CEX. Yro kacaercst kareropun «World», 31eck xorenocs Obl
no3apaBuTh Buraca ¢ nomaganuem B Tpoiky auaepos: 3 - LYSG (op. LY2FE). B tabnune pesynbTaToB
ecTh 1 Haul oqHOKIYOHUK: 38 - HB9DAX.

Xorenoch Obl, uT00bI B 2006 TOMY 3TOT TECT TAKKE MOJICPKAIO MAKCUMAIbHOE KOJIMYECTBO
onHOKIYyOHHMKOB. M eme pa3 HamomuHaro, yto aaHHas noarpynmna «QRP» B «Russian DX Contest»
¢unancupyercs HammMm KiyOoM W3 JHYHBIX CPEACTB psja OJHOKIYOHMKOB. JKenmaromme M HMEHOIIHE
BO3MOXKHOCTh OKa3aTh IIOMOIIb B (DMHAHCHPOBAHWM, MOTYT oOpamarhcsi K KOHTECT-MeHemkepy Kiryba
RU2FM nu6o k Ilpesunenty Kiy6a RV3GM.

Hoao:xenne 0 QRP-mapadone «Pycckas oxora»

«Two Bear or not two Bear? That is the question» (Hi!)

QRP-mapagon «Pycckas oxora» npoBoxurcs Kirydom RU-QRP B Ba ce30Ha: JieTHHI 1 3UMHHIL.

3UMHHI CE30H «OXOThI» MPOBOAUTCS Ha Auana3one 40 MeTpoB, JieTHuit - 20 MeTpoB Tenerpapom
B paitfone uwacrtor 7030 u 14060 xI['my cootBerctBeHHO (+/- 5 kI'm). Kaxnaplii ce3oH miuTcs 5 Henmenb
(deBpanb-MapT U aBrycT-CeHTSIOPH). «OXOTHHYBM» TYpHI B KXKIOM CE30HE IPOBOJSTCS IO YEeTBEpraM C
19.00 go 20.00 UTC. K yuacTuio MpUIriamaoTcs BCE PagHOTIOOMTENH. YUYaCTHHUKH pa3feisioTcsl Ha
«OXO0THUKOB» U «MenBenei».

3agerHsle noarpymmsl: «Mensean» (QRP mo 5 Barr), QRP-«OxoTHUKNY (QRP 10 5 BarT), QRO-
«OXOTHUKMY» (CBBILIE 5 BATT).
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(This is the history. | have ordered manufacture of antennas for CQ WW CW Contest, but the executor
was not in time. I'd like to take part for high result in QRP-category. Out of town, in the place where |
planned to operate, | saw a high of 50 meters mast on the mount. A week prior the Contest | told
engineer what | need. He didn’t object, but it was necessary to have a resolution of Director. | told with
Director also and he says OK. Usually, there are not problems if it's correctly asked and tell. There are
no told about money or any pay. | have employed a crew of the electricians and two days before a
Contest | has 4 antennas on the 50-meters mast, hi. Mr. Director gave me a room in guest house. All
the antenna’s cables were inlet in the room. After Contest | didn’t remove the antennas from the mast
and asked permission to operate there by the weekends. With answer | received a key from my guest
room. On Fridays after a work | came there and operated till Sunday. There is a little detail showed a
good relation of Director to me: | came Fridays at 17 o’clock, but he comes at 15 to turn a heating, hi.
He never took payments from me.

- Yro BbI XOTEAU Gbl NOXEeAaTb BceM papuoAoGUTEeAsIM?

(What you would like to wish to all Amateurs?)

- Ecav yBaxkaTh cebs U cBoe x066U, To okpyxatowue 6yayT nomoratb. Halum «koaneru» MHOraa cosparot
NOMEXM OKpPYXaloLUM, a MOCAe ITOr0 OTHOLUEHWE KO BCEM PaAMOAIOOUTEAM COOTBETCTBYIOLLEE.
BOABLUMHCTBO AlOAEH XXMBET ABOMHBIMM CTaHAApTaMu, caMW TOTO He MOHUMas, U pasroBopbl B
PaAMOAIOBUTEABCKUX PEPAEKTOPAX 3TO NOCTOSIHHO NOATBEPXKAAIOT, K COXXAAEHUIO.

(If to respect itself and hobby, all people will help you. Sometime any amateurs make a QRM’s and we
have a negative public relation. The most people are live with twice standards and they are didn’t
understand it. Some HAM-radio Discussions are confirmed it regularly, sorry.)

Becepny Ben AnekcaHap AoamHuH UASLAK/UN7

UA4ARL with his 50-meters antenna mst
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Texuunveckasi cropona QRP
(The technical party of QRP)

DSB/CW-Mmukporpaucusep Ha 0a3e “PIXIE-2” (by PY2OHH)

Cpemn  QRP-ucroB wmupa xopomo u3BecTHa KoHCTpykuust QRPp CW
mukpotpancuBepa PIXIE-2, amepukanckoit momudukanun «Muxpo-80» (RV3GM). Her
CMBIC/IAa TOAPOOHO OCTAHABIMBATBCSA 3/€Ch HA €ro OINHCAHUM, JOCTATOYHO HAITIOMHHUTH
YHUTATENSIM €T0 CXEMY.

PIXIE 2 TRANSCEIVER ANT
+5V DO Bazed on the Nicro—50 by BVIGH.
495 Designed by WAGBOY.
B3 §212“1m PCE layout by KIGDS.
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50 Meters (L3 2.2uH and 3.579MHz XTAL| Lo Jz
This schematic Copyright (o)2001 KASMAV.

Bpasunsckuit QRP-uct PY2OHH Heckonbko MoaudumupoBai 3Ty cxemy, IpeBpaTuB
tenerpadubiii PIXIE-2 B mpocreitmmit DSB/CW-MmukpoTtpancuBep. Hmke mpuBoautest cxema
ero BapuanTa Ha 40-MeTpoBeIii 1uama3od. B VXO nmpuMmeHeH KBapIeBbIil pe30HATOp HAa YaCTOTY
7150 xI'm, xoropas paspemieHa st pabotsl B crpaHax lOxnoit Amepuku. s yBemmdeHUst
HaNpsHKEHHUST «PacKauKM» BBIXOMHOTO Kackaja M ONTHMH3AIMU pPEXHMa pabOTHl IHOIHOTO
GaNaHCHOrO MOJIyJISITOpa B cxeMy Jao0aBiieH OydepHbiii kackan. Taxke 100aBiIeH reHepaTop
CaMOKOHTPOJISI B pexume Tenerpada. B MukpoTpaHcnBepe MOKHO MCIIOIB30BATh TPAH3UCTOPHI
KT315r, a B BeixomHoM Kackazne KT646, mub6o ummopTtHbie 2N2222, KOTOpblE B HacTosLIee
BpeMsI iepecTanu ObITh PEAKOCTHIO B paauoMarasuHax. Juoasr Moryt 6biTh Trma KJ[503a.
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DSB-kackan, Brimodaronmii B ceOs MHUKpOGOHHBIH YCHWJIMTENh Ha MHKPOCXEME
LM386, nuoaHblii GamaHCHBIN MOAYIATOP M ycwiuTelb DSB-curHana, moaKIoYaeTes MEXIY
Oy(hepHBIM U BBIXOJHBIM KackajamMu OCHOBHOM cxembl (Touku TP1 wu TP2). Beixognas
MOIITHOCTh MUKPOTpaHCHUBEpa cOCTaBisieT nopsaka 600 mBt.

PIXIE 2 Modulado a DSB

esquema 1 de 2 1215y ]
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PIXIE 2 Modulado DSB

dsp Ehavel A do huffer V€0 chavelB 4.

PY20HH — -0 ——
o para o PA oW

esquema 2 de 2

JAaBaiitre no3Hakomumca!

Let's get acquainted!

Editor of column Alexander Dolinin UASLAK/UN7

B 3TomM Homepe A NpeACTaBAAIO UMTATEAIM OAHOrO U3
aktuBHenwux QRP-uctoB Poccun, obrapatena Harpaabl “The World of
QRP” Anekces Brapumuposuua PycakoBa UA4ARL (# 005) u3 ropopa-
repos Boarorpapa. AreKcen y)xe AaBHO yBAeKaeTcsl cBA3bio Ha QRP, Bo
BpemMeHa CCCP 6bin uneHom Knay6a U-QRP. BoT MHTEpBbLIO ¢ AneKceeM.

(I would like to present you one of active Russian QRP’er,
owner of “The World of QRP” Trophy UA4ARL (# 005) Alexey V. Rusakov
from Volgograd the city-hero. Alexey operated QRP a long time; he was
a member of ex. U-QRP Club. This is the interview with him.)

(Alexey, how old are you and how many years you are HAM?)

- MHe 32 roaa, pabotato B apupe 20 AeT, AMUHBIN NO3bIBHOW UMeto 17 AeT (Tonbko Tenerpad QRP).

(I'm 32 years, 20 years in the Amateur Radio, my own call have 17 years (only CW QRP).

- Yro 6onbLUE BCEro MHTEpecyeT B papUOAIOOUTEALCTBE?

(What is the most interested you in HAM-radio?)

- Pabota ¢ DX manoi MOLIHOCTbIO.

(Operate with DX on QRP).

- B cembe 6bIBalOT TPYAHOCTH, CBA3aHHbIe C Baluum yBreueHuem?

(Have you problems in your family accordingly with your hobby?)

- Het (No).

- Kakas Bawa ocHoBHasa npodeccuna? (What is your occupation?)

- A1 pykoBOXYy cayx60i cHabxeHUA U cobiTa. (I'm a Chief of a service of supply and selling.)

- Mouemy QRP, a He QRO? (Why QRP but no QRO?)

- Het a3aprta, korpa Bce oTBeuvaloT Ha Bbi3oB. Pa6ota QRO cpaBHMMa ¢ paboToi Ha KOMMNBIOTEPHOM
TpeHaxepe.

(There is no passion when everyone accepts to my calls. QRO is comparable to operation on a
computer training aid.)

- Kakyio annapatypy xotenoch 661 MMeTh? What equipment was to be had?

- Yro xoten, Bce umeto. (I have all what | wanted.)

- EcAv 310 He KOMMEpUYECKUH CEKpET, PacCKaXHuTe, KaK YAAAOCh 3amOAYYMTb B CBOE pacnopsiXeHue
aHTEHHYIO MauTy BbicOTOi 50MeTpoB? U KTO TyaAa Aa3vA aHTEeHHbI pa3BelluBaTb?

(- If it’s not a commercial secret, tell us, how it was possible to receive an antenna mast of height 50
meters? And who there climbed to hang out antennas?)

- Bot ata uctopus. fl 3akasan U3rotoBaeHUe aHTEHH A CQ WW CW Contest, a U3rotoBUTeAb B CPOK He
ycnen. MHe oueHb xoTenocb nopaboTaTtb Ha pe3yabtat B QRP-noarpynne. 3a ropoaom, B ToM MecTe, rae
NA@HUPOBAA YCTAHOBUTb @HTEHHbI, BUAEA HA CaMOU rope BbILLKY BbicoTol 50 MmeTpoB. 3a Hepento A0
COPEBHOBaHMﬁ noAbexan K rhaBHOMY UHXEHepy U 06'bHCHVII\, YTO MHEe HaAO U ANA Yero. OH cornacuacs,
HO paspeLleHre AONKEH ObIA AaTb AMpeKTop. MoAOLIAM K AUPEKTOPY, U A TOBTOPUA €My CBOHO NMPochOy.
Mpu npaBUABHOM NoOAXOAE BOMPOCOB 06bI4HO He 6biBaeT. O AeHbrax UAM APYroi onAaTe U pasroBopa
He 6bIn0. HaHAA 6pUrasy MOHTaXXHUKOB, U 3a 2 AHA A0 CQ WW y MeHsA 6bin0 4 aHTEeHHbI Ha 50-
METPOBOW BbILUKE. AUPEKTOP BbIAEAMA MHE TOCTUHBIM AOMMK, U TyAa 3aBeAu Bce kabenu. MNMocne
COpeBHOBAHUIM aHTEHHbI CHUMATb HE CTaA U, NONPOCUA 0 paboTe ¢ AaHHON TEPPUTOPHUU MO BbIXOAHBIM
AHAM, B OTBET MOAYYUA KAKOUU OT NOCTUHULbI U CBOEro HOMepa. Mo nATHUUAM, NOCAe paéOTbI Bble3)Xan
Typa 1 pabotan B apupe A0 Beuepa BockpeceHbs. Menkas AeTanb, xapakTepu3ayloLas oTHoOLEeHWe
AUpEKTOpa NPEANPUATUA KO MHE: A Npue3Xan B 17 yacoB, @ OH AMUHO MPUXOAUA U BKAIOUAA ANA MEHSA
oTonAaeHue B 15 yacoB. Hukakow onaatbl ¢ MeHA He 6panu.
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Pedestrian Mobile

When we start home brewing a Pixie we began to collect some schematics and
literature in the WEB. The talking AM Pixie is the most different in tens of Pixie mods.

In my might a DSB Pixie is a big challenge, knowing that | had excellent results from
a CW Pixie and a chance to study a DSB modulation. We come again to internet and collect
more information, now about SSB and DSB.

I analyze and study all schematics, | choose de single balanced diode mixer SBDM,
Who use a trifilar RF transformer and a pair of diodes.

Our goals are to design a circuit that don’t use keys and let be CW full break-in.

My options are to add one more audio amplifier in order to don’t use switches. If you
want to use only one amplifier, you need to add one 2x2 switch.

| use one LM386 IC as mike amplifier and the trim pot adjusts the level of modulation.
The audio is mixed with VXO in the SBDM, at the output we have a little DSB signal who is
amplified by a buffer (same design as used in the Pixie) and then pass to the RF power amplifier.

We get 0,6W of pick power with 100% of audio; adjust the audio leveling trim pot in
order only to have RF in the PA when you speak in the mike.

The order switch changes the mode CW (CW full break-in mode or DSB RX mode) or
DSB (only DSB TX mode).

72! from PY20HH



ORPp CW VXO nepexatyuk Ha nuanaszon 5 MI'n
(by GW4ALG)

Juanason 5 MI't noka He pasperieH ajst paboTel pamuontoburensm Poccun. Onnaxko,
JAHHBIA TepeaTYMK MOXKHO JIETKO MHEpPecTPOMTh Uil paboThl Ha JIO0OM JIIOOHUTEIBCKOM
nuanasone. J{ns 3Toro HEoOXOAMMO JIMIIb 3aMEHHUTh KBapIEBBI PE30HATOP M INEPECUUTATh
WHIYKTHBHOCTb M €MKOCTh BBIXOIHOTO KOHTYypa Ha HEOOXOJUMBIE BaM YacTOTHL. ABTOp
WCTIOJIB30BaJl B CBOEH KOHCTPYKUHUH CTaHAapTHBIE ToToBBIe KaTymkn TOKO KANK 3334.

Ha mpuBenenno#t doTtorpadum BUIHO, YTO KOHCTPYKIUS IE€PENATINKA BBIIOIHEHA
knaccudeckum crocobom “Ugly” (mpoctoTa, yooxecTBO). BBIX0omHAs MOIIHOCTH IepeaaTdnka
coctaBisier 50 MBT. Tem He MeHee, aBTOPY yIaJIOCh TPOBECTH HECKOJIBKO CBSI3€H Ha AMara3oHe
5 MI'y ¢ anteHHoi GSRV (HekoTOpbIe CBsI3U IPUBEACHBI B aHIJIMICKOM IIEPEBOIC CTaThH).

Ta
. . o
2 +12
+ J_D.Ell HARE, o
- 3334 |
22 [ |
|
o |
n.--"’_c' ANT
—l R
EMHZJ_ 22222
— 1 I 50
j_ 1 key
in

- 1k .1.4?0 .l_+ 2.2 +0.01
l IR

This transmitter has been designed for use on 5 MHz and has the following features:

- 12 v operation

- VXO transmitter, with 2 kHz tuning range;

- key-click filter;

- 50 milliwatt output power;
- built-in antenna changeover.

This transmitter was built for a bit of fun. 1 was astounded when GW3UEP, at a
distance of 120 km, replied to my CQ call. This QSO took place on 6’th November 2005 - just
130 minutes after I started designing and breadboarding this little transmitter!

The transmitter uses a bipolar VXO using a 2N2222 transistor. For the transmitter,
channel ‘FB’ (5.280 MHz) was chosen and the 50 pF tuning capacitor provides a tuning range of
approximately 5.2795 - 5.2833 kHz. The 2.2 kOm resistor is an 'adjust on test' component.

_8-

W3BectHas npobiema - korja ciaalblii cUrHai,
HaKOHell, JOXOUT J0 TOYKHU IPHUEeMa, TO OH, KaK
NPaBHIIO, UIMEET TOT XK€ YPOBEHb, UTO U IIYM
CHCTEMBI «aHTE€HHA — IPHUEMHHK». O00 BCEM 3TOM
Ha CTpaHHMIIEC MOCBILUIEHHON NPUEMY Cl1abbIX
CHT'HAJIOB.

«MaruuTHast paMKay... Yxe uarepecuo? ©
Torna Bam crona: http://members.fortunecity.com/xelbef/loop.htm
Bce BapuaHTBI KOHCTpYKIHUIT 3TOH aHTEHHEI yXe COOpaHHBI B OJHOM MecTe. OCTaIOCh TOIBKO
BBEIOpATH.
HHorna coBceM «X03sIHCTBEHHO-OBITOBBIE BEIM» MOT'YT IIOMOYb HAallleMy HaXOJUYUBOMY Opary
PannoNIOOUTENIO B KOHCTPYHPOBAHUE aHTEHH. M3 CTPOUTENILHOM PYJIETKH MOXHO CAEJNATh. ..
TPEXAIIEMEHTHBIN «BOJTHOBOU KaHa» Ha YKB

http://home.att.net/%7Ejleggio/projects/rdf/rdf.htm

WJIH K€ MCIIOJIb30BaTh KaK
HPOTHBOBEC IIpU paboTe B

i H“\ = sdupe n3 NoXoIHBIX
W YCIJIOBHII.

AHTEHHBI U3TOTAaBJIMBAIOTCS U3 AeTCKOM urpymku YO-YO
U KOpITyca ¢ MEXaHM3MOM OT MAJIIPHOT'O KPacsIEro mHypa
http://www.qth.com/dwm/catalog.htm

www.hfpack.com
Ecth Takast moroBopka: «CBost Homa He TsHeT». C TONHOH yBEPEHHOCTBIO 3TO
BBIPOKCHHE MOXKHO aJpecoBaTh 3HTy3HacTtaM padorath B 3dupe «Ha Xxomy». Oka3bBaeTcs
KpoMe cokpameHuil «apods M» mm «MMpy, ectb emé u «PM»! Uro mepeBoamTcs Kak
Pedestrian Mobile, To ecTh «MOOMIBHBIM IIENIEXOA» WM «IIEMIEXOAHBIA MOOHIBY ©.
VauBHUTENbHBIE BEIIM TBOPSATCS B CEBEPOAMEPUKAHCKUX INTATax: JroOuTenu moryists ¢ KB
TpaHCHBEPOM paboTaloT B 3(hupe B3rpOMO3INB Ha Ce0sI paHIbI C aHTEHHAMH, a HEKOTOPhIE ake
YMYIpPSIIOTCSI HCIIOJIB30BATh CBOM IUICYH IS IepeHoca B pabodeM nojioxeHuu «/lenpTs» Ha 20-
METPOBBIH AUaNa30H.
Ha  cnenmyromeit  crpanuie — cMotpure  moabopky — doTtorpaduii  Takux
«PaJMOTIEIIEX0I0BY.
Jlo BcTpeun B CIEIYIONINX BBITYCKax, 72!
Braoumup Huxumun UAIAVA
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QRP B «IlayTune»
QRP in the “Cobweb”

Benymuii pazgena (Columnist)
Vlad A. Nikitin UA1AVA (# 025)

3npaBcTByiiTe Opy3bs!
B at0ii pyOpuke st Oyay Bac 3HAaKOMUTbH ¢ HH(GOpPMALUEH,
MHMO KOTOPOil HE IPOXOMMIIb, Pa3bICKHBAas YTO-TO B IPOCTOPAX
WHTepHeTa M, Y4TO HA3bIBACTCS, «3ALENHUIILCS M Haaoaroy». Mmes
jgoctyn K IHTepHETy, Bbl CaMH CMOXKETe IOObIBaTh Ha TexX
CTpaHHUIAX, KOTOpbIE 51 OyXy yIOCTaMBaTh CBOMM BHHMAHHEM B
9THX 0030pax. A Termepb COOCTBEHHO 0030pHI, © MOU HEOOJbIINE
KOMMEHTapHH.
VY nauynoro nmyremectsus no Ceru!
http://ctr-remote.home.att.net/index.htm
VIHTepecHy0 HOBHHKY IPEACTABISIOT HA 3TOM
caiire. Ecniun BBl oOnagarens TpancuBepa Yaesu FT-817
U CIEMHUTE 33 TEeXHWYECKHM IpPOrpeccoM B 00IacTH
«TI0JIe3HBIX TIpHOamMOacoBy»  [HlaLSTiu e et
K 9TOH MOJIENH, TO 9T0 ISl [ QRP SSB i)
Bac. Hmes B  pykax |[woa[es
HQJIAQJOHHBIA ~ KOMIBIOTED | [Z] =
Pocket PC, Teneps | [+ 14.285.000 |7
BO3MOXKHO C €ro MOMONIBIO YyNAI8HHO YIpaBIaATh BammMm | [4] [IIE N
TpancuBepoM 10 nporokoiay WI-FI mocpenctsom  Bluetooth 2 -EHEEEEE =
wireless technology. Ha caiite Bbl maiinére mporpammuoe |Lof [v<[-lst iwe -
obecriedeHye IS Ballero MaJICHbKOr0 KapMaHHOTO KOMIIbIOTEpa U
PEKOMEHIALINH 110 MOKIIIOUCHUIO.

http://www.weaksignals.com

Criemyromiast CChUIKA TSl HACTOSIIUX YHTY3HACTOB MPHEMA CIIa0bIX CUTHAJIOB.

Pabora paguocTaHIMHM C MaJlOi MOIIHOCTBIO paHee M ceifyac compspkeHa C TPYJHOCTSIMU.
Oxpy>Kalommas Hac cpefia SBJIIETCSl CBOETO POJa NepeaTINKOM MH(POPMAINH, U €€ COCTOSHHE
KapJMHAJBbHO CKa3bIBAeTCsI HA Ka4eCTBE CUTHaja Ha NPUEMHOH cTopoHe. B nrTore Bo3nelcTBust
HeOIaronpusITHEIX  (aKTOPOB HAa CUTHAJ, €ro YpPOBEHb [0 MYTH YMEHBINAETCS, OH
«3arpsi3HAETCS» IIyMaMd aTMocdepbl, KOCMOCa, CaMOro MPUEMHHKA, MPOYUMU CHTHAIAMHU -
noMexamu. B uTOre CTaHOBHUTCS OYCHb TPYJHO BBIACIUTH TMOJE3HBIH CHIHAN, W 3TO
MpeBpalaeTcs B JOPOrOCTOSIIYIO 3a1a4y.
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Those with lots of experience of building homemade rigs will have no trouble building
the transmitter into a smart box. Those with less experience would, perhaps, benefit by starting
with a simpler approach. A 'bird's nest' version can be constructed quickly on copper-clad board
using 'ugly' construction techniques. This is exactly what I did when I made the prototype
transmitter section of this little transmitter (see picture below). It didn't look very pretty, but that
really didn't matter - the important thing was that it was possible to use the prototype to test the
design - and also work GW3UEP - my first QSO on QRPP!

Using a G5RV antenna, I worked the following stations around mid-day:

Richard, G3CWI in Macclesfield. Sent 599, received 569

Ian, G3TLH in Exeter (5 watts). Sent 579, received 579
George, GI4SRQ in Armagh (5 watts). Sent 579, received 339
Peter, G3TJE in Highbridge (5 watts). Sent 569, received 449
Ian, G3TLH in Exeter (500 mW). Sent 579, received 559

72! de GW4ALG



Texuogorust py4yaoi naiiku SMD KOMIIOHEHTOB

Hzopw I'onuapenxo RX3DIT (# 070) rx3dit@qrp.ru

B mocnennee Bpemsi B 3(hHpe HEPEAKO MOXHO YCIBILIATH CETOBAHHS PaJHOIIOOUTENCH O
CIIO)KHOCTSIX TIPHOOPETeHUs] HMIIOPTHEIX MuKpocxeM B DIP mcnomneHuw, Toraa kak B ucrnonHeHHd SMD
JIETKOJIOCTYIIHBI, 1a ¥ HEKOTOpBIE BBICKA3BIBAIOTCS CKENTHYSCKH B OTHOIICHMH SMD TexHomoruum us-3a
KaXyLIeHcst  CIOXKHOCTH — mnaiiku. KoOHEeYyHo, MNpOTHB  MHPOBBIX  TEHJEHUMH B  NPOM3BOJICTBE
PaJMOKOMIIOHEHTOB, PAAUONIOONTENN He B CHJIaX HUYETO IPOTHUBOIIOCTABUTh. B 3TOl cHTyanmuu ocraercs
OJHO - cMelee BHeApATh SMD KOMIIOHEHTHI B CBOM KOHCTPYKIHH, TeM 0oJee 4TO Ha CaMOM Jelie, HasiTh
SMD KOMITOHEHTBI MPOILE, YEM BBIBOIHBIE.
ITosToMmy x04y paccka3aTh O TEXHOJIOTHU py4HOH maifku SMD KOMIOHEHTOB, KOTOpasi OTTaulBaIach U
COBEPLICHCTBOBAJIACH HE OANH I'OJl Ha MEIIKOCEPHUIHOM IIPOU3BOICTBE.

Ha ¢oro 1 mpexncraBaeHo o00opynoBaHUE,
HEeoOXOoANMOe UL ITaiiKu:
- RAANbHAA CMAHUUA MOXET OBbITh JIIO0OI,
ITIaBHOE, 9TOOBI OHa KOHTPOJIIPOBaNa
TeMIepaTypy kajla nasulbHUKa B HHTepBaie 290 —
420 rpagycoB Llenbcust u MMena rajlbBaHUYECKYIO
pas3Bsa3ky ot nuratomei cetn 220 B. Ecniu Bor
IUIAHUpYyeTe YCUIICHHO 9KCILTYyaTHPOBATH
MasybHYI0 CTaHLHUIO KHMTaHCKOro HPOHM3BOJCTBA,
TO HMEeT CMBICI cpa3y 3alacTHCh OOJIBIINM
KOJIMYECTBOM 3allacHBIX JKal U TyOOK mI HX
YHUCTKH.
- nmacma  OnA  OYUCIMKU U JIPHCEHUA
HAKOHeYHUKoé O4YeHb ynobHa Juisi OBICTPOM
OUMCTKHM Jkana. J[ns nepuoanveckoil YMCTKM »aja INpelHa3HadeHa I'yOka, CMOYEHHas BOJOW M, Kak
IPaBUIIO, COBMEIIEHHAs C MOICTAaBKON ISl HAsUIbHUKA.
- @aroc ynoOHO IpeaBapuTeIbHO Pa3INBaTh B MAICHPKHE €MKOCTH M HAHOCHTH €T0 ¢ IIOMOIIBIO OOBIYHOM
kuctouky. [lpu BeIGope ¢iroca obOpaTHTe BHUMaHHE Ha €ro BA3KOCTh. ONTHMaNbHAs BSI3KOCTH (uitoca He
MO3BOJISIET €My OBICTPO HCHAPATHCS C HMOBEPXHOCTH HEYaTHOH IIaTel. BomooTMsiBaeMble (hIIOCEI MMeeT
CMBICJI IIPUMEHSTH IIPU CEPUHHOM IPOM3BOJCTBE, JUIS SMHUYHBIX dK3eMIULIPOB OoJee MOAXOIAT OOBIYHBIE
¢utrockl, Kak Goree akTHBHbBIC NMpHU maiike. CMBIBaTh 3TH (IIIOCHI MOXKHO CITUPTO-OCH3MHOBOI CMECHIO MITH
CHELUATbHON CMBIBOYHOM JKMIAKOCTBbIO. [IOMHHMTE, YTO NpH pY4YHOH Nalike HEOOXOJUMO TIIATEIBHO
OTMBIBATh II€YaTHbIE IUIATHl OT JII000T0 (uIroca, 1axe OT TeX, KOTOPhIEe PEKIaMUPYIOTCs Kak He TpeOyrolue
OTMBIBKH. VICKIIIOYEHHE MOKET COCTaBUTh Pas3Be 4TO, (NIFOC M3 CMECH MEAHIMHCKOTO CIIHPTa M YUCTOH
COCHOBOH KaHM(OIH, €CIH He TaK Ba)KeH BHEIIHUM BHJ medaTHOH miaTel. OOpaTuTe BHUMAHHUE, YTO IMOX
KaXABI THO (UIloca ONBITHBIM ITyTeM HEOOXOJMMO IOR0OpaTh ONTHMAIBHYIO TeMIIepaTypy >Kala
nasIbHUKA.
- IIpunoii 115 naiiku HEOOXOJMM TPEX BHJIOB:

1- TpyOUaTHIif MHOrOKaHAJIBHBII IPHUIIOI ¢ HEOOJIBIIMM coziepkanueM ¢urroca 0 3% 1 TUaMeTpoM OKOJIO
0,5 MM 10Ka3ai cBoIo 3 (HeKTHBHOCTh NPH Mafike MHUHHATIOPHBIX YUIT-KOMIIOHEHTOB.

2 — mpunoit AuamMeTpoM npytka okono 0,5 MM JUIs maiku ¢ npuMeHeHueM Qaroca.

3 - IpHIOi TMaMeTPOM IPYTKa OKOJIO | MM, TakoKe JUIsl alKy ¢ IPIMEHEHHEeM (JIroca.

Pa3nuyHbIi 1HaMeTp IPHUIOs MO3BOJISET JIETKO J03UPOBATh €ro KOJIMYECTBO HA KOHTAKTHOMH IIONIazKe.
B nocnennee BpeMsi TeHICHIMS Iepexoa K OE3CBUHIIOBOM TEXHOJOTMHM MallKu JoKaTwiachk U 10 Poccun.
Vixe ceifyac MOXHO NPHOOPECTH KaKk KOMIIOHEHTHI, M3TOTOBJEHHBIE IO TexHoioruu Pb-Free, Tak u
pasnu4Hble OC3CBUHIIOBBIC NMPHIION Ul MX Makku. IIpakTHuecku MPoBEpeHO, 4TO OE3CBHHIIOBBIC IPUIIOH
OJMHAKOBO XOPOUIO MAsIOT KaK OOBIYHbIE KOMIIOHEHTHI, TaK U U3TOTOBICHHBIC IO TexHONOruu Pb-Free.
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30By ouepenHoro paaucra, pemmsuiero jgatb CQ ... CQ. M Bor, noxanyiicta, macrep
HapucoBaics. MojkeT, JaBHO IPUCIYLIMBAJCS, MOXET, CIeTy B3sul, He mepecrnpocui. IlepBas cBs3b C
HamuM oHOkITyOHUKOM UA3DGA/QRP. S Benp 10 3TOro 3Bayl MOIIHYIO CTAHIMIO U OCTajcs Oe3 oTBeTa, a
TyT Ham! ['oprocts MeHs pa3o0Opaia, He 3a ces, 3a JeprkaBy, 3a Haml Kiy6! Hukro Hu cHOM, HU JyXoM, a
Ham QRP-HCT HE TOJIBKO CIBIIINUT, HO U paboTaeT, 30BeT, nosyyaer orser! IlopagoBan u panopt 569 s
MeHs, 5 eMy jaaln peansHele 448. C TpynoM, co 2-ro — 4-ro pasa, o OykBaM CKiIajabBal, HO [IBaH Bce cpasy
NIPUHSUI U He nepecnpamuBan. Hy, nymaro, Oynem panbnre pabotats, Ham Kiry6 aktuBu3npoBats. Ciblmar
BeJlb, XOTS CTPAHHO, BPOJie HE JOJDKHBI ObI, HO Be/lb OTBETHIIN!

31paBElii CMBICT B 3TOIf CHTyalMH - Mepemalke MeXAy CIEIHaIHCTOM pPaJHOTeXHUKOM H
pagnomobureneM QRP-ucrom - mnpomrpan u, Bonpekn Bcemy, RUIQRP/9/m mponomkan 3Bydath Mmox
mrymamu 3¢dupa ere 6onee 2 CyTOK.

Habmonato oueHs nHTEpecHOe sBieHue. [Ipoxox ycroiunsblii, QSB Her, MauvHa B ABMKCHHH,
CIIyIIAl0 OJXHOTO M3 KOPPECIIOHeHTOB. MallliHa UeT 10 HeOOJIbIIOH HACKHITH, BOKPYT 00JIOTA, AL, YTKY,
u3penKa KypieldaT sKypaBiad. EcTb y Hac Takue MecTa, 0010Ta Ha MHOTHE KHJIOMETPBHI, IIOCMOTPUTE Ha
kapTe. 11 BOT nerxuii mogaseMm, cyxue Iyra, HOJS | j1ec. Dup 3aTuxaeT. Brieuatnenue takoe, 4To Ha CyXHX
ydacTKax JOpPOTH BCEX CIBINIHO Ha 2 — 3 6Gamia cinabee. CHavama He NPHIAN STOMY 3HAUSHUS, TyMall, 4TO
310 npocto QSB. IloTomM 00paTHi BHMMaHWe, M CTall CIEAUTH 3a penbedom. [la, Bce MOATBEPAMIOCH, B
MOKPBIX MecCTax CIbIIHO Jydmre. Hy, qymaro, Temeps-To y»X TOYHO Jady Ha OOJIOTe IpojaBaTh He Oyny.
Crout TaM MadTa U3 JICCHHBI, IOBENIy Ha Hee BEePTHUKal, Ja BoObio TpyOy mo Boasl Ilox cioem Topda Boga
Ha IryOuHe He Oonee 1,5 METpOB B caMylo CyXylO IIOrOAy, a BECHOH JO HIOHS BBIIIC YPOBHS JOPOXKEK.
3eMIII0 MOACHIIAIO, a JOPOXKa 3a0eTOHMpPOBaHA, MO BOJOI. PerymsapHo ObIBalo B d(upe ¢ 3TOro Mecra
RX9LD/p.

Emie onHo HabmroneHue B JOpore: 2IEKTPOIMHUY H IHHUHM CBsi3H. KcTaTy, )kecTKOH 3aBUCUMOCTH
OT KWJIOBONGT B JIMHUH HET, BUIUMO, KTO KaK COIEPIKHT. A BOT OJHO3HAUHEIH BEIBOJ - YPOBEHb IIyMOB —
nomex ot JIOII Bcerna ects,  HACTONBKO 3aMETHBIH, YTO B IIOCENIKAX, e B JCPEBHIX XOUYETCS CHATH
HAyNIHUKA M MpPOeXaTh MHMO TaKOro LIyMHOro MecTa! BBIBOA: IO COCEACTBY ¢ NMBHIH3AIHEH
MPUHINNNATIEHO HEe MOXKET OBITh IIPHeMa YHCTOrO M IPO3padvHOro, ammaparypa He IIOMOXET, KOTAa ecTb
HHIyCTPHAIBHBIC IOMEXH!

IIpu nepeceyenun JIDII ypoBeHb IyMOB HapacTaer, a I0TOM CIIaJIaeT 1o Mepe npoeszaa. PazHuna
cocraBasger 10 59+10...20 nb, mpmeM B TakuX yCIOBHSAX BecbMa mpoOiemartwueH. IIpome roBops, He
Bo3MoskeH! Paccrosinue Hannuus paguonoMex 1o 100 merpos, nanblue peaxo, meHee 30 — 40 MeTpoB ToXE
He ObIBaeT.

IIpu panopre 59+ Mol koppecnonaent H0puit u3 [Turepa yTo4HuI: 5 31 MEHTOB MOHO-09HI B
MOIO CTOPOHY, U COITIACHIICS TYT ke Ha Teierpaduyio css3b. RST 599+.

BbinosnHsAs CBOI0O JaBHIOK 33JlyMKy, Hadall BECTH CIMCOK pajucrtoB, patommx CQ ... CQ ¢
ypoBHeM 59++, i He OTBEUAIOIHNX He TOIbKO MHe ¢ MouM QRP, HO 1 MHOTHM JIpYTHM 30BYIIHM CTAHIHSIM C
NPWIMYHBIME MOIIHBIME curHanamu! Ilpenararo Ha HameMm caiiTe OTKpHITh cTpaHHYKy «CTaHIMH, He
OTBEYAIOIIME HUKOMY I10CJIE CBOETO k€ 0011ero Bbi3oBa». M Tyt xe «OtBeyatomue taxe Ham - QRP!» Ha
OJHOU CTpaHWYKE, PA3HBIMU IIBETAMH, C PEUTHHIOM.

IlopanoBana Gecena ABYX panuoiroOuTesiedl o 4-sIeMeHTHOM MOHO-09HAe Ha 80 MeTpoB H
00/1yB€ JIaMIT «OKUTYJIEBCKUMI» BEHTHIIATOPaMH OT nedyku. OHHU, TUIA, 1Ipu 4 — 6 BOJIbTaX HE LIYMST.

Oco0eHHO TOpamoBano, Korjaa JBa paaucta u3 JIMutpoBa u bumrkeka, CKBO3b KUIIOBATTHI APYT
npyra (o6a Ha 59+++ 1K), MpepBad CBOK HMHTEpeCHeHyo Oeceny, ycibixaB Mo Bei3oB Ha QRP! S
nonyqnit cBou 57 u3 IloxmockoBest 1 56 u3 bumikeka, 6e3 nepepacnpocoB. OHH OTBETHIIM HA BCE BOIPOCHI H
HoXKeanu yaadHoi goporu. IlomryTumy, 94To Moif aBTOMOOWIb IIYMUT CUIIbHEE, 94eM YM OIHOTO U3 HHX B
noaBasie! Moit MUKpOGOH niepeaaeT B 3Gup MyM JOpPOrd, OpPSIKHA OT peccop U siM, a BOT €ro BEHTHJIATOP B
MHKPO(OH HE CIIBIIIHO, B MOJBAJE OH CTOUT, U OOAYB IO BO3YXOBOAY IOjaeTcs. S, KOHEYHO, HE CTal
3aBHJ0OBaTh TAKOMY IOJBAIly C HECKOJBKHMH KHIOBAaTTaMH. [J1aBHOe, Kakue yIIH U OPHEMHHUKU Yy peOsT!
PaGoTast 1uioTHO, 0e3 IepephIBOB, OOCYKIas CBOM MHTEpechl, ycublmiand W orBerTwin! MckpeHHe
MOpajioBalics 3a OTIIMYHBIX CllyXaueit!

22 aszycma 2005 2. Tomens
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Briesixaem 3aTEMHO, CKOpO paccBer.
YcTaHaBiIMBalo psJIOM €O CHENMaNbHOM ammapaTypoil erie
u cBolo - BupaBmmi Buael Moii FT-900. Aunrenny Ha
KPBILIY 110 IEHTPY ¥ - B IIyTb.

Tporaii, Cepreii AHATOJIBEBHY — 3TO HAaIl
modep. Orpexamu, Havadl AOCTaBaTh  KapaHJail,
annapaTHelii  kypHan. IlpoTuparo cTon M HecnelHa
packiaapiBato Oymaru. Bxiouaro Tpancusep, ciymawo. Ha
10-xe — mycro, Ha 24, 21, 18 u 14 MI'11 To’)Xe HUYETO He
cipimHo.  Tonbko  IMyMmM, Ja  clerka  IOTPeCKHBaeT
3akuranue aromMoOwis. Yypeca ObIBaIOT peako, HO
ObIBaIOT, Hepexoxy Ha 40 MeTpoB U cibimry d¢up!

3a 6OpTOM Hayajo OCEHH, HAUMHACT IOSBIATHCS KENTHIM LBET B JUCTBE M HA JIyrax, IOJS ykKe
CKOpO yOuparts OyaIyT, €cTh IPOOHBIE CKOIIEHHBIE MONOCKL. Temmeparypa 3a 60pTOM +7 M JErKHi JOXKIHK.
ITpucmaTpuBalOCh, HET HE CHEXHas KpyIa, IPOCTO OCEHHWH NOXAWK. OTKpPBIBAIO JIIOK Ha KpBIIE ¥ HE
KHJAl0, a TIIATEIbHO YKIaAbIBAal0 aHTEHHBINH NPOBOJ. BriTHpato cTou, 6epy Oymary, BKIIOUAIO epeaTYnK.
[ypurat koJyieca, MOCBUCTHIBACT BCTPEUHBIN BeTep B aHTEHHAX, )KUBET 3(pUp B HAYIIHHKAX.

Ha kpelme Mosi aHTGHHa HE €IMHCTBEHHAs, MallliHA OOOPYHOBaHA CIELMANBHOH TEXHHKOH
PaIMOKOHTPOIIS. AHTEHH MHOTO, Ha Pa3Hble JMAIa30Hbl, YCTAaHOBIICH HaBUTaTOp. PaccBelo, macMypHO, HoeT
MOP3SIHKa, MOET, CIIOTHIKAsICh Ha yXabaX JOpOTrd, MO KITIOY.

Pemmn Takm paborarh KIYOHBIM IO3BIBHBIM, Kak MHE Kaxercs, He 3ps. MHorue
KOPPECTIOHAEHThl OTMEYAJIM CIELHAIbHBIA IO3BIBHOM M NPONMCHIBAIM B CBOMX alNapaTHBIX >KypHallax
«RU-QRP Kiy6» - Poccuiickuii Kiy6 pagnomobureneii, paboTaromux Maaoi MOIIHOCTBIO.

O Ttenerpade. Ilpu 3aMeTHOM yBeNHYEHHH 3a30pa,
YBEIIMYEHUH YIPYTOCTH, MECTKOCTH, HEBBICOKOH CKOPOCTH
nepeayl Ka4ecTBo Tenerpada moayvanoch CHOCHBIM. SIMBI Ha
JIopore  INOMAJalTCs  PEryjsipHO, HEKOTOpble  YAaBalloCh
CIJIAUTh YHOPCTBOM H OOJBIIHMM KECTKHM 3a30pOM KJII04Ya, HY
a  Hekotopple Jetenn B 3¢up. TouHee  cKasarh,
IIPOKPaBIBAIUCE.

Eme oano BaxHoe 3ameuanue. Ilpu pabote
Tenerpa)OM HOBBI WHXKEKTOpPHBIH «bapry3smH» He Xoder
paboTaTk MaTKO 1 HopmansHO. Illodep crauana gyman, uTo ero
HOBasl MalllHa GapaxJuT, HO OYeHb OBICTPO COMOCTABHUII TIIIOKH
MOTOpa C MOMMH CEaHCaMH Ha Iiepelady B pexume tenerpada,
u Bce mousul. Jlanee s paboran TenedoHOM, a TeaerpagoM TOJBKO Ha CTOsHKaX. [IemkoM-To He 0COOEHHO
XOUeTCs TAIUMTHCH, JJa U KWIOMETPaX He JUld HeUMX MpOryjok: 3a 3 jaHs npouud okojo 2000 kM, ¢
OCTaHOBKaMH U pabOTaMU MO PaJIHOKOHTPOIIO.

Ha 40 merpax He orteTmn HuKTO! S, Bpouem, He ynmsmics. 1,5-MeTpoBblii mThph jis 40-
METPOBOT'O [Hala3oHa 3T0 KOHEYHO «HArJIOCTh» MpHU pabote Ha nepexauy Ha QRP/m. «/Ipo6s M» s He 3pst
JIOTIMCBIBAIO, 3€MJIM TO HET, IIUHBI PE3UHOBBbIC. «HariocTs» MOJOXKUTENBHBIX PE3YJIbTATOB HE MpPUHECIA.
ITocxe eme n 80 MeTpoB MmoCIyIIaN, HO paboTaTh Ha Iepeady He CTall, IIOCTECHSUICS.

KopoTkuii mThlps Mo3BOJISET CIyIIaTh BCE Anana3zoHbl. CpaBHUTH € 3...5-3]1€MEHTHBIMH MOHO-
0911 «SIramu» He JOBEJOCh, HET y MEHS Ha aBTO TAaKOW aHTEHHBI M, BUIUMO, 1oka He Oyner. K 10 yacam
MECTHOr0 BpeMeHHu ciblily Ha 20-ke A6JQ, TpOMKO MPOXOJIUT U HE 3aHST, HECIEIIHO IPOBOJUT CBSI3H U
MOZIOJTY JaeT OOIIMA BBI30B, HE Bceria monydas orser. Hy, nymaro, Haunem. Pa3 mossai, apyroii, Tpetui,
necsatbiit. [Tocne 15 MUHYT BBI3OBOB JIeJar0 BBIBOJ: JIMOO y HEro yOpaHa TPOMKOCTh Ha MPUEMHHKE, eMy
IIPOCTO TIPHUATHO CIIBIIIATH CBOW IO3BIBHOW Ha CAMOKOHTpOJIE, MO0 aHTEHHBI y HETO Tak cebe, WIH s eMy
COBCEM HE MHTEPECeH. A MOXET OH MEHS IPOCTO HE CIIBIIINT, B JIIOOOM M3 MEPEUUCICHHBIX CIIy4acB CBsI3b
He coctourcs. Cnpiury JI2ZMED, UK8OAO u euie Muorux./ay mo auamnazony Jajblie, TO B IOMCKE, TO Ja0
CQ ... CQ RU9QRP/9/m munyT no 10 — 15.
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- Benmunamop co écmpoennvim unvmpom ob6ecneunT OTTOK BPEIHBIX NpuMeceil U3 30HbI naiiku. Ero
HCIIOJIb30BaHHUE 11eJIECO00Pa3HO ke B TOM CIIydae, EClIH BbI Oy/eTe HCIOIb30BaTh TOIBKO GE3CBUHIIOBBIH
npumnoii. JInd  yBenMdeHMs ~ OTTOKa BO3AyXa JaKe IIOJNE3HO IIOCTAaBUTh TNOOMIDKE K 30HE TNalKH
JIOTIOJTHUTEIBHEI BEHTUIIATOP, HAIPUMEpP OT KOMITBIOTEPHOTO OJI0KA NMUTAHMUs, OTOPACHIBAIOIINI BO3yX Ha
OCHOBHOH BEHTHJIATOP ¢ QUIABTPOM.

- Iunyem nns yCTAaHOBKM MHHMATIOPHBIX YMII-KOMIIOHEHTOB HA IIE€YATHYIO TLIATY MOXKET OBITH JIOOBIM.
Ceituac B mpojaxke MMEIOTCS Oojiee 5-TH THIIOB MMHIETOB Ul ycTaHoBkM SMD, BrnonHe npurozeH u
KJIACCHYECKUH MUHIIET C TOHKMMH KOHYHKAMH.

- Baxyymmuuiii nunyem o4ens ynoOeH JUls yCTAHOBKH Ha TI€YaTHYIO IJIATy KOPIyCOB MHKPOCXEM.

- Jlokymenmayusa U1 MOHTaXa JOJKHA OBITh BCEr/a, JaXKe KOrja Bbl CaMH pa3pabaThliBallM HEYaTHYIO
naty. JIocTaTo4HO MMETh MepedeHb 3IEMEHTOB M MOHTaKHBIN TIaH. [l yno6cTBa Ha MOHTAKHOM ITaHE
MOKHO HOMETUTh Pa3JIMYHBIE IPYIIbI KOMIIOHEHTOB B Pa3HBIE LBETA M HAHECTH HOMMHAJBLI HA KaXKIbIH
SIIEMEHT COTTIACHO MEPEYHIO 3JIEMEHTOB.

- Ileuamnasa nnama 1705 MOHTaXKa jKeJaTelbHA 3aBOACKOrO M3roTOBIeHHsA. Hammume masimbHON Macku
3HAYUTENBHO 00NIeryaeT py4yHyto maiky. Eciv BEI maseTe neyaTHyro MiaTy COOCTBEHHOTO M3TOTOBIICHHUS, TO
HPEJIBAPUTENBHO €€ IEIMKOM 00JIyINTe M TIIATEILHO OTMOITE OT OCTAaTKOB (hrtoca.

- Komnonenmur ona mounmasca JOIKHBI BCErJa XPaHUThCSA B 3aBOJACKON ymakoske. Ilpu mokymke
cTapaiitech n30eraTh 4MI-KOMIIOHEHTOB, CPOK XPAHEHMs KOTOPBIX MPEBHIAET CTAHAAPTHEIN (0OBIYHO 2
roja), Ioclie KOTOPOTO BO3MOJKHO OKHCIGHHE BBIBOJOB KOMIIOHEHTOB M, KaK MPABMIIO, ILIOXas HX
MaseMoCThb. B poTHBHOM cilydae npuaeTcs NPUMEHATH Goliee aKTHBHBIE (DITIOCHI.

Ilpu oprammsanmm paboduero MmecTa He 3a0bIBaliTe O TeXHHMKE O6E30MACHOCTH, 3a3€MIICHHH OT
CTATUYECKOTO BJIEKTPHYECTBA M XOPOLIEM OCBEIUEHHH. I1asTh 4MI-KOMIOHEHTH THHOpasMmepoM jgo 0805
BIIOJTHE BO3MOJKHO 6€3 MCIOIb30BAHMS KAKUX-JTHOO0 ONTHYECKHUX MPHOOPOB, a PACTIPOCTPAHEHHAS B IPOJAKE
6oJIbIIas JTymna ¢ BCTPOCHHOI TTOJICBETKOM y00Ha TONBKO JUIs BU3YadbHOTO KOHTPOIIA CIAsHHOH IIJIaThI.

Texnuka py4Hoii naiiku SMD komMnoneHToB

TlomuuTe, UTO B MpoIIEcCce Malikn HEOOXOMMO U30€raTh CIMIIKOM BBICOKOH TEMIIEPATypHI JkKajla
M Upe3MEepHOro BpeMeHM mnaiiku. JIns OOJNBLUIMHCTBA TPAJMIMOHHBIX M OGE3CBMHIIOBBIX IIPHIIOEB
ONTHManbHas TEMIIEpaTypa JKajJa MOXKET HaXOAWThes a mHTepBane 315-370 rpamycos. Ha mpakTtuke BbI
MOJKETe BBICTAaBUTH TeMIIepaTypy »aia okono 330 rpamycos, a 3aTeM B Hpolecce Naiku ee mogobparsb
TOUHEE.
MMaiiky Takux SMD 4HI-KOMIOHEHTOB KaK, pPE3HCTOpHI, KOHJEHCATOPHl TAHTAJIOBBIC
KOHJIGHCATOPhl, HMHIYKTHBHOCTH, Bapuctopbl, MELF Kkoprmyca MOXHO OCYIIECTBHTh B TpU IHara c
UCIIONIb30BaHHEM ()IIIOCOHAMOIHEHHOIO MHOIOKaHAJIBLHOTO TPYOYaTOro IpHIIOs.

[lar 1 — o6uyuTe O/Hy U3 KOHTAKTHBIX IUIOIIAI0K HAHECs JOCTATOYHOE
KOJIMYECTBO MPHIIOS, HEOOXOUMOr0o B JAIbHEHIIEM ISl TOCIIEAYIOIEro
tdopmupoanust rantend. CrenaTh 3TO HAO OYEHBb OBICTPO, JKETATEIHHO
ya0xuThes B 0,5 cek. 11 TOro 4To0bl He IeperpeBarh caMy KOHTaKTHYIO
IUTOIIA/IKY U CHIIBHO HE UCHapATh (Iioc, He0OXOJUMBIN Uit 2 — ro iara.

Ilar 2 — npu momMomM NHMHLETA
YCTaHOBHMTE YMII-KOMIIOHEHT Ha

KOHTaKTHBIE TJIOMIA/IKH,
NPHIEPXKUBAST U OPHEHTHPYS €ro
npousBeautTe maiiky B Teuenuun 0,5 — 1,5 cek.,, Kacasich

OJIHOBPEMEHHO ~ JKallOM TasibHHKA BBIBOJA KOMIIOHEHTa W
00TyXKEeHHOH KOHTaKTHOW momanaku. Ecmm obpasoBaBmasics
rajarenb M30BITOYHA, TO YMEHbIUAliTe KOJMYECTBO NpPHUIIOS HA
TpEIBIIYIIEM IIare.
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Ilar 3 - npowusBeauTe MaiiKy BTOPOrO BBIBOAA, KOCHYBIIHCH
O/IHOBPEMEHHO KOHTAKTHOM IUIOMIAJKH M BBIBOJA KOMIIOHEHTA M
[0JaB MPYTOK NPHIOS B 30HY KOHTaKTa C IPOTHBOIIOJIOXKCHHOMN
CTOPOHBI OT JKaja IIOA YIJIIOM OKOJO 45 TpamycoB K caMoii
KOHTAKTHOH IUIOIIaJKe M K BBIBOJY KOMIIOHEHTa. Bbl BHjuTe
CMOHTHPOBaHHBIN pe3uctop Tunopasmepa 0805.

Maiiky Takux SMD kommoHeHTOB, Kak MukpocxeMsl B koprmycax SOIC, TQFP, u ap. MOXHO Ipou3BecTH B
TpU dTala, UCIOIb3ys (III0C U MPYTKOBBIH NpHnoi quamerpoM 0,5 Mm. Mcnonb3yiiTe ka0 HasuIbHUAKA IS
naKy BOJIHOM.

Oran | — Ha NpeaBapUTEIbHO CMOYCHHBIE (DIIOCOM KOHTaKTHEIE
IUIOIIAJIKH YCTAaHOBHUTE KaK MOXKHO TOYHEE KOPIYC MHKPOCXEMBI H
MpuUnasiiTe ee OAWH KpaiHuii BEIBOA K 3apanee oOmysxenHo# (ILar 1 - ¢
OOBIYHBIM IPYTKOBBEIM IPHIIOEM) KOHTAKTHOH IIIOMIAMIKE.

Oran 2 — OTKIIOYUTE BAKyYMHBIH
MUHIET ¥ HPH IOMOIMM OOBIYHOTO
[MHIETa OKOHYAaTeIbHO COBMECTHTE
BBIBO/IbI MUKPOCXEMBI C KOHTaKTHBIMHU
IUIOIIAAKaMH, 3a(UKCUPYHTE B TaKOM
MOJIOXKEHUH KOPIIYC ¥ TpUNasiTe OIUH KpallHMH BBIBOX C
MIPOTUBOMOJIOKEHHOI cTOpoHbI o auaroHany (Illar2 — Ho npumnos Oyzaer
JIOCTAaTOYHO C KOHYMKA )Kajla MasulbHHKa). JKenaTenpHO 4TOOBI HepBbIe
MIPHUIIassHHBIE BBIBOJBI MUKPOCXEMbI OBLIH MHTAIOIIHMH.

“\\\“m:( Otan 3 — HauMHas C KPaiHWX HE3aNasHHBIX BBIBOJIOB, BEJUTE JKAJIOM BOIHY
— s TIPHIIOS TI0 BCEM BBIBOJAM, H00aBIAA 10 HEOOXOAMMOCTH NPHIIOH B 30HY
naiiku. CrapaliTech IPOBECTH 3Ty OIEpaluio ObICTpO, HE IeperpeBas
KOHTAaKTHBIC IUIOMAJKM ¥ MHKpOCXeMy. BBl BHINTE CMOHTHPOBaHHYIO
MHKpPOCXEMY C IIaroM BbIBOJOB 0,5 MM M IpOCcBETOM Mexay BeiBogamu 0,25
MM

Taiixy Takux SMD uuII-KOMIIOHEHTOB KakK, TPaH3HCTOPbI B KOpITycax
SOT 23 u aHaJOTHUYHBIX NPOM3BOMUTCS MOYTH TaK K€, KAK U MHKPOCXEM, 3a
HCKITIOUEHNEM HEOOXOJMMOCTH THATH 110 BBIBOJAM BOJIHY TIPHIIOS.

Crparerus naiikn

BBl MOXeTe MPUIEePIKUBATHCS CISYIONIEl CTpaTeruy Maiku:

1)  MuHHaTIOpHBIC YMII-KOMIIOHEHTHI 3allaiBaliTe BCerja rpyninaMy ofHOro HomuHana. Hampumep:
BaM HeoOxoxumo 3amasath 20 pesuctopoB 10 kO, Bemonusiite Illar 1 mms Bcex pe3ucTopos
HoMHHaAJIOM 10 KOM, CBEpsisiCh ¢ MOHT@XHBIM IIaHOM. Ilocie 3TOro yxe coBceM He Tpars
BPEMEHH Ha CBEPKY C MOHTAXXHBIM IIaHOM BbinonHsire llar2 u lar3.

2) B MOHTa)XHOM IUIaHE IPYIIBI YJIEMEHTOB MOMEYaliTe pasHBIMU I[BETAMH M 3HAKaMH KaK BaM
yno6Ho.

3) KoanuecTBO KOMIIOHEHTOB Hape3aiiTe CTPOro PaBHBIM KOJIMYECTBY KOMIIOHEHTOB B TpYIIIC.
Hanpuwmep, el Hapezanu 20 pesuctopoB 10 kOM, U B KOHIIE ITafiku BAPYT BaM HE XBATHJIO WX
OCTaJIOCh HECKOJIbKO IITYK, TaKHMM 00pa3oM, BBl cpa3dy OOHapyXHTe OIIMOKY MOHTaXKa.
IMoo6HBIE OIIMOKH YacTO CIIy4aloTCst — YENIOBEK BCE TaKKM HE pobOT, a BOBpeMs 0OHapyKEHHYIO
OIIMOKY Jierde yCTPaHHUTb cpasy, YeM Ha MOJHOCTBIO CMOHTHPOBAHHOM ILIate.
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In QRP We Trust!

B 3¢upe RUIQRP/9/m

Victor Varakin RX9LD (# 052)

17-18 aBrycra 2005
I'. CoOCToOANIack MOS HepBad
noesgka. IloromM BTOpas 28—

31 aBrycrTa. u TpETES.
IToToM cumMTaThE nepecrTadJl...
paboTe MHOI'O o BCen

TIOMEHCKOM 06JIacTH.

JlBa nmus 3By4an B 3¢upe KiryOHbIH mo3bBHOH RUYQRP/9/m. Bonbme «apobeit» no6aBmaTh He
CTaJl, W TaK CIELHaJIbHBIH ITO3BIBHOM, a eciu eme no6asiate u /QRP, ato yxe Oymer mepebop, naxe st
MEHS.

Iyt nexan mo mapmpyty: Tromens, SmyTopoBck, 3aBoOyKOBCK, Ymoposckoe, Oprunckoe,
Hoseiii Tan FOprunckoro paifona, Omytunckoe, Apmusonckoe, bepmioxkbe, I'oneimanoBo, OMyTHHCKOE,
IOprusckoe, 3aBoJ0yKOBCK, SlmyTopoBck, Tromens. Mor 651 nath 10 paiionoB o RDA, eciut 651 ciibliany.
Tem He MeHee, poBepsis cBolo ammapatypy nepex RDA-Contest, csa3u cocTosnuck, 1 He ogHa! Teneps mo
TIOPSIZIKY.

Anmnapatypa: Moi crapeHbkuii, 1994 roma Beimycka, FT-900, B pabouem, Kak OKa3aloCh,
cocrosiHuH. [Tutanme ot 12-BonbTOBOro akkymynsropa 7 A/4 oT 6/y KOMIBIOTEpHOro OecrepeOoiHMKa,
COEIIMHEHHBIH HANPSAMYIO ¢ 60PTOBOI ceThio aBTOMOOMIIS «bapry3un» depes NpHKypuBaTeb.

Cpasy o npobnemax. Ha BTOpbIe CyTKH IyTH NepecTai CTPOUThCS TIOHEpP Ha Iiepejady, u mocie
2-3 4acoB «MOJYAHUS» CHOBAa HaduHan paboTath Ha 10-15 mmHyT. BhIBoA: muranue mms (HPMEHHBIX
TPaHCHBEPOB HE JIOJIDKHO ObITh Hike 12 — 12,5 BombT.
AwnanoruyuHasi cuTyarus y MeHs obuia Ha nade (RDA TN-24):
IpH JUTUTENbHOI paboTe MUTaHUE IOCAKUBACTCS, TPAHCUBED
Ha repesiady He paboTaeT, a Ha MPHEM €IIe KUBET.

Ilpn okcruyaTanuu B Talire  pajMOCTaHLUM
«Amnrapa-1» [00aBIsLT OXHY JOIOIHUTENbHYIO OaHKY B
GaTapero MENOYHBIX aKKyMyJATOpoB. Paanocranims pabdoraer
IIPU HANPSDKEHUU nuTanus 12 — 18 BoiabT. B 3TOM oTHOMIEHNH
«Anmasy u «['po3a» MmOymoOHEH, TaM ecTh HepeKIouaTelb
HanpsbkeHus rmtanusa 12 wmm 10 Bomst. Tloxcenn Garapen -
HEPEeKITIOYMIT M Janblile paboTail 10 MOJTHOTO UX paspsja.

AHTeHHa: TPOBOJIOYHBIH, CTalbHOH mMTHIPs 1,5
MeTpa C yJIMHAMOmEH karymkod. Beina amtemna mms CB ma 27 MI'm ¢ aBTOoTpaHC(OpMaTOpHBIM
BKJIFOYCHHEM, Ha MarHuTHoM ocHoBaHuu. Hike 26 MI'L oHa He cTpowmiack, yopan 2 BHTKA Ha 3eMIIIO,
Oonpiie Huuero He MeHsul. [locne vero ona crpomnace Ha 7, 14, 18, 28 MI'n, a Bor Ha 21 MIn
HACTPamBaThCS HE XOUET.

Iocne ceszu ¢ Cypryrom R9/URSIF u3 crosimiero Ha gaue BA3a, permn nomnpo6osats paboTaTh
B JABIDKCHHH. MHe KaxkeTcs, s ObLI CIHMIIKOM caMoHaiesH. S1 paboTaio TONBKO pydYHBIM KIo4oM. B
JIBIDKGHUH TIO HAIIIMM JIOPOTaM 3TO yJaBanock ¢ 6onbirum tpyaoM. Ho ynaBamocs. MHorux cisiman, 3Bai,
poboBan 0OLIMi BBI3OB - Bce 0€3 TONKY, OTBEHYANH WM 3BaM TOJNBKO C NPHJIMYHBIMH HIM OYCHb
XOPOILIMMH aHT€HHAMH, OCTaJIbHbIE HE CIIBIIIANH.
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100°th Anniversary of QRP movement
(100 et QRP-aBu:keHHI0) ©

“Scientific American”, November 25, 1905, page 427

310 caMoe mepBoe B MHpE OOBSBICHHE O MPOAAKe HCKPOBOH DPAJUOCTAHIUH C
KOTepepHbIM PUEMHHUKOM. Panuocranims mpojgaBanachk BceM skenamoomum, B To Bpemst B CIIA
OTpaHWYCHHH | JHIeH3ud eme He Obuto. CTaHIMsA TMOMellagach Ha  CTOJE, HHUTaHHE
OCYLIECTBISIIOCH OT Oatapeil. Ito pekiama «TenerpadHoit mmoprupyromei Komnannmy.

WIRELESS TELEGRAPH

The * Telimco * Complete Outfit, comprising 1 inch Spark Coil, Stra
Key, Sender, Sensitive Relay, Coberer, with Antomatic Decoherer ang
Sounder, 4 Ex. Stmnlgull)ry Cells, all necessary wiring, including send

and catch wires, with full instructions and digrams, $8.50. Guaranteed
to work up to one mile. Send for Illust. Pamphlet & 64-page catalogue.

ELECTRO IMPORTING C0., 32 Park Place, New York

This advertisement for the Electro Importing Company's new radio transmitting-and-
receiving package, the "Telimco Wireless Telegraph Outfit", ("Guaranteed to work up to one
mile"), first appeared in Scientific American magazine on November 25, 1905, and then began
running weekly starting two weeks later. The Telimco system included a battery-operated spark
transmitter, shown on the left, plus a tapping-coherer receiver, also battery operated, shown on
the right. (The use of a spark transmitter and tapping-coherer receiver meant it could only be
used to send and receive telegraphic dots-and-dashes, and not full audio.) This small ad--which
measured just 2-1/4 inches wide by 1-1/8 inches high (60 by 28 millimeters)--appeared on the
back pages of the magazine, mixed in with the advertisements for sundry offering by numerous
other small firms. It is generally believed that this was the first-ever advertisement run by a
company selling complete radio systems to the general public.

Hugo Gernsback later reported that some people were so suspicious whether the
Telimco Outfits could really be sold so cheaply, that the New York City police department sent
over an officer to check things out and make sure the ads weren't really some sort of scam. Also,
at some point, Gernsback appears to have forgotten the exact date on which the first Telimco
advertisement appeared. The Electro Importing catalogs from the mid-teens state that the ads
premiered in Scientific American in November, 1905. However, in a special issue of Radio Craft
published in March, 1938, Gernsback gave the date as January 13, 1906, and even included a
picture of the January 13, 1906 ad, which is slightly different from the actual first ad that
appeared six weeks earlier.

721 RA3SAAE Vlad T. Polyakov
28 -

3akaouenne

JlaHHasi cTaTbs HE INaHalEsd, a BCEro JMIIb «BBLKATHIH» MHOTOJIETHHUI OIBIT, OCHOBAaHHBIN Ha
Merone npod M ommbok. KoHeyHOo, BO3MOXHBI OTCTYIUIEHHS B Ialike, HalpHMep, BO3MOXHO MasTh
MHHHATIOpHBIE YHI-KOMIIOHEHTHl OOBIYHBIM IPYTKOBBIM IIPUIOEM C IPUMEHEHHEM IIPEeIBAPUTENILHO
HAHECEHHOT0 KHCTOYKON Ha MecTo mHaiiku ¢moca. Ho mpu 3ToM OyzabTe TOTOBBI, YTO 4epe3 HEKOTOPOe
BpeMsl 3allasiHHbIE PEe3UCTOpPHl THHOpasMepa 1206 MOryT BBIXOZWTH W3 cTpost (mpuMmepHO 1-2 %). Dto
CBSI3aHO, CKOpEe BCEro, C IOBBINICHHBIM TEIUIOBBIM YIapoM, KOTOPBIM OCTaBIseT STH PE3UCTOPHI B
CTaTHYECKOM MEXaHHYECKOM HANpsHKeHHH M Maneimas BuOpamus wid JedopMarus IeJaTHOW ILIaThI
MIPUBOAMT BIIOCIENCTBUM K Pa3pblBy PE3UCTHBHOrO cios. IIpy MOHTa)ke TakUM METOJOM KOHJIEHCAaTOpPOB
Tunopasmepa 1206 u uun-komnoreHToB 0805 mo100HbIX PoOIIEM HE OOHAPYIKEHO.

JlyMaio 4TO, BCE BBILENPHUBEACHHOE IIOMOXKET OINpPEACNUTHCA TEM, KTO €le HEe pEeIaeTcs

npuMeHsTh B cBoux QRP koHcTpykunsax SMD KOMIOHEHTHI.

Hapetock, 9To B OZHOM M3 CIEAYIOIINX HOMEPOB CMOTY PAaccKa3aTh O IOIyaBTOMAaTHYECKOM U
aBTOMAaTHYECKOM MOHTake SMD KOMITOHEHTOB.

Cmamusa cneyuanvho Hanucana oas nyoruxkayuu moavko 8 « CO-ORPy.

721 de RX3DIT

HckpoBoii Tpancusep JTT-11
(U3 xypuana “OK-QRP INFO”)

HenaBro pammomoburenn Yexmm, uinenst OK-QRP Club, npennpuHsim HOmbITKY
BOCCO3/IaTh CaMyl0 MEPBYI0 MCKPOBYIO paauocTaHuuto. IIpaBna, npu 5ToM OHH HMCIOJIB30BAIH
COBpEMEHHbIE PaJnOKOMIOHEHThl. OqHako OOIMH NPHHIMI pabOThI MCKPOBOIO TPaHCHBEpa
ocrajcs TeM e, 4To W Ooiee Beka Haszad. O.I.c. B PaMOYHOM aHTEHHE MepelaTdyhKa
B030YXK/JaeTcs C TOMOIIBIO Pelie, BKIIFOUEHHOTO KaK 3JEKTPOMArHUT C IPEPhIBAaTENEM.

Pamouaa

ParouHaA SHTEHHA
g aHTEHHA
0 +
= 24 ¥ 2
; _40\0_4| Hayummen  JeTerTopHHi
cu ey IMon

AnERTPOMaDHHT
C OpepHBaTEeIeM

AHTEHHass paMKa COCTOMT M3 HECKOJBKMX BHTKOB H30JMPOBAHHOIO IIPOBOJA.
WHayKTUBHOCTh paMKU MOAOUpaeTcs TakuM 00pa3oM, uToObl €e pe30HaHCHas dacTtota Obuia
paBHa 4acTOTe MpepbIBaHMIl KOHTAKTOB pelle.

Ilpuemnas  aHreHHas paMka aHajoruyHa nepepatomed. Ilpunsateie  ero
JNIEKTPOMATHUTHBIE KONeOaHMS METEKTHPYIOTCS OHOIOM M IIpeoOpasyloTcsi B 3BYKOBBIE
KOJIEOaHUSI C TOMOIIBIO BEICOKOOMHBIX HAYIITHUKOB.
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O0benuuuB 00e cxembl, yenickue QRP-HCTBI HM3roToBMIM aHAIOr HMCKPOBOM
pamuoctaniun. Mx koHctpykims HasBaHa JTT-11 (or uemickoro — Jiskrovy Telegrafni
Transceiver). B kadecTBe mpepsIBaTesii MOXXHO HCIIONIb30BaTh JII000E pelie, HMeoliee
HOPMAaJIbHO 3aMKHYTBHI KOHTaKT U paccCUMTaHHOE Ha HampsbkeHue 24 B. Jluox moxer ObITh
M000# TOYEYHOro THMA.

PaMouHad

AHTEHHA

JIIF

HaymHamei THT,T

CWl Key Pemne c pasSHEESKILMK
ROHTARKTSMH

- 14 -

HeBePOQTH ble Paszpen seper AOKTOp TexXHU4YeCKux

ovyesnaHoOCTU Hayx

B.T. TTonakos RA3AAE (TToueTHbriA
(Improbable evident) Unew Kny6a RU-QRP)

Cnoco0 nepeaayu reserpa@HbIX CHTHAJIOB
(Method of CW transmission)

Cnocob6 OTHOCUTCS K Mepelade TenerpagHbIX CUTHANOB
Kopom Mopse U COCTOUT B UCNOMb3OBAHUMN AOMOSTHUTENBHOW (PA30BOM
maHunynaumm  (8M) curHana. OH npepHasHavyeH Ana  ynydleHus
yuTaemoctu (pasbopumsocTU) npu  npueme cnaboro curHana c
UCMONb30BAHWNEM Y3KOMOMOCHOTO (PUNbTPA B MPUEMHUKeE.

M3meHeHUs KkacaroTcsa ToMbKo Nepenatymka. TTocne 3aAaroLero reHepatopa U nepea
ycunutenem MOLWHOCTU YCTAHABSIMBAFOT 6GNAHCHLIA MOAYNATOP, YNPABMSIEMbIN TPUFTEPOM,
KOTOpLIA U3MeHseT CBOe COCTOSHUE NPU KAXAOM HaxaTuu Knroua. Knkou xe O6bIYHBIM
06pasom MaHunynupyeT ycunutesb mowHocTU. TIipu paboTe asa BLICOKOYACTOTHOrO
3aMNONHeHUs KaxAOW TenlerpapHoi MOCLINKU (TOUKM Unu Tupe) 6yaeT usmeHsaTbcs Ha 180
rpaaycoe Mo CpaBHeHUHO C (Pa3oW Npenblaylueld MOCLLIKU.

Ecnu npuHUMATL TAGKOW CUFHAM OBLIYHBIM LUMPOKOMOSOCHLIM MPUEMHUKOM, TO
HUKAKOM pPa3HULILI 3aMeTUTb Heslb3sl, MOCKOMbKY YXO He YyBCTBUTESIbHO K (pase 3BYKOBBIX
Kone6aHWii. Ecniv xe yYCTAHOBUTb B MpUEMHUKe Y3KOMOMOCHBIN (PUNbTP, BCe PABHO rae, B
TpakTe TT4Y unu 34, 1o pasHuLa AonxHa 6bITb 3ameTHa. [leno B TOM, YUTO PUILTP «3BEHUT», U
NpU [OCTATOMHO Y3KOW MOMOCe <«3BOH» OT MpeAbIAylield MOCHLLIKW HAKNAAbIBAETCA Ha
crneayrouyro. TTpu o6biuHOM nepenade (6e3 ®M) naysbl mexay NOCHILNKAMU <3GMBIBGHOTCA» U
pasbopuMBOCTL Mafaer.

B cootsetcTBuM ¢ npeanaraembIim cnocobom (npu ucnonbzosaHuu ®M) «380H» OT
npeapiAylieli NMOCBLNKU HAKIGABIBGETCS HA CNelyrollyro, Y KOTOPOU MpOTUBOMOJSIOKHAS (pa3a.
TTpy 3TOM AGMNIUTYAAQ CYMMAPHOTO CUTHANG AOSXHA MPOUTU Yepe3 HOMb U BO3pACTATb B
TeueHWe criefytollel MOCBINKU yXe C O6paTHOW pa3oli. TTOCBINKU OKA3LIBGOTCH YeTKO
pasgeneHHLIMW, U pasbopuvsoCTb  ynyudwaetcd. TIpy  nepepade  Touvek, Hampumep,
OCLMNNOrpaMMa CTAHOBUTCS NOXOXel Ha ocumnnorpammy DSB curHana.

Ha maxetax OMUCAHHEIN 3PEPeKT XOpolWo Ha6HoAaeM, HO B peanbHOM 3gupe
npoBepUTb ero MHe He YAANOCb, AG B OAWHOYKY U HeBO3MOXHO. TTyCTb 3TO mpeAsioxeHWe
6yner moum HoeoroaHum nopaapkom scemy QRP coobuiecTsy. Haperocb Ha npoeeneHue
yCnewwHbIX 3KcnepumeHTos!

Baaoumup T. Ilonaxoe RASAAE

_27-



Ilo manHO# cxeme ObLT coOpaH emie oauH mpeoOpasoBateib, 3apabortai cpasy, 6e3 mombopa
neraneil. [lorpeboBanach TONBKO MOJCTPOWKA YacTOThL. PeKOMeHAyeTcs NpH HAIMYMM ocuuuiorpada
noxoOpaTh HOMUHAIBI JieTalell B MyJIbTHBHOpATOpe TaK, YTOOBI IOMydYHICS KaK MOXHO Oolee TOUHBIH
meanap 50 I'm. Ha Beixoie TpaHchopmaTopa MOXHO BKIFOYHTH (GUIIBTP, COCTOSIIMH H3 JIpoccels,
HaMOTaHHOTO Ha ¢eppuToBoM Koible (5..10 BUTKOB MapHBIM MPOBOAOM) M KoHJAeHcartopa Ha 0,5 Mk®D x
600B. C nanHbIM QuIbTpoM mpeodpasoBartenb obecreurnBan padoTy MarauTodona «Masik-233», B KOTOpOM
IIPHMEHEH JIEKTPOABUTaTeNb IIEPEMEHHOro Toka. [loMexu HpocaymmBaInCch OYeHb clabo. Y MeHs 3TOT
npeobpaszoBarens nutan Teneusop 4YCUT c¢ skpanom 51 cMm no auaronanu u Buaeomuieiiep SAMSUNG.
MouiHble TPaH3UCTOPHI YCTAHOBIICHBI Ha PaIHAaTOPaX, IIOCKOIBKY TOK KoiulekTopa 10 7 A. CTaOUIHTpPOH B
nenu crabumsanuu tumna 1814 na 9 B.

“BITX” - an easy to build
6 watts SSB transceiver for 14MHz

470 KT815
1k

60x16 —— 200

330 1 128

%H L1 330
ANZOTE

1

3k

[10x16 1016

KT508 KT608

0226 ZS ZS fz2s
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BITX is an easily assembled transceiver for the beginner with very clean performance.

Using ordinary electronic components and improvising where specific components like toroids are not
available, it has a minimum number of coils to be wound.

All alignment is non-critical and easily achieved even without sophisticated equipment. The entire
instructions to assemble the rig are given here along with relevant theory.

By Ashhar Farhan, India (http://www.phonestack.com/farhan/bitx.html)

The Indian hams have often been handicapped by a lack of low cost equipment to get them on air.
A mono-band, bidirectional design using ordinary NPN transistors was developed to cater to this demand.
The design can be adapted to any particular ham band by changing the RF section coils and capacitors and
the VFO frequency.

BITX evolved over one year from the excellent S7C receiver described in the new ARRL book
‘Experimental Methods in RF Design’ (an ARRL publication) into a bi-directional transceiver. Several hams
across the globe contributed to its design. A series of emails were exchanged with OM Wes Hayward
(W7Z0I) during the evolution of this design. His contributions have been invaluable. He urged me to strive
for higher performance from the simple design. The resultant rig has sensitive receiver capable of strong
signal handling, a stable and clean transmitter capable of enough power to make contacts across the World.

All the parts used in BITX are ordinary electronic spares components. Instead of expensive and
hard-to-get toroids, we have used ordinary tap washers. Broad-band transformers have used TV balun cores.
The entire transceiver can be assembled in India for less than Rs.300. I have designed a single side PCB with
large tracks that can be easily etched at home or by any PCB shop. They are also available from OM Paddy,
(VU2PEP, pepindia@yahoo.com).

For those who don't read long articles...

There are a couple of things you should know before you start assembling the circuit:

o the same amplifier block is used throughout. But the emitter resistors vary in some of the
places. Double check the values. If you swap values, the circuit won’t stop working. It will work terribly.
That might be a little difficult to diagnose in the end. Check the emitter values and the resistors that go
between the base and collector.

® The receiving IF amplifier between the filter and the product detector is coupled to the product
detector using a 100pf (not 0.1uf).

® The crystal filter worked for me, I used crystals from the local market marked as KDS. These
are the cheapest and they work with the capacitor values given in the filter. Your crystals might require a
different set of capacitors. Try the values given here, if you find the bandwidth too narrow, decrease the
capacitances, if you find it too open then increase the capacitances.

® The microphone is directly coupled to the amplifier as my headset microphone needs 5V bias.
If your microphone works without bias, then insert a luf in series with the microphone.

o The pictures show my prototype on two boards. Don’t do that, split up the VFO into a separate
box.

® The pre-driver is built onto the main board. The driver and the PA are on a separate board.
Keep the same layout to keep the PA stable.

® There is a 50uf on the power line soldered near the BFO, don't forget it. It cleans up the audio
noise which would otherwise get into the receiver.

e On the PCB, there are jumpers between T lines and R lines across the ladder filter. There is a
jumper from the BFO supply to the VFO supply.

-15 -




Development Notes

Almost all modes of radio communications share a natural principle that the receivers and
transmitters operate using the same line-up of circuit blocks except that the signal direction is reversed. The
CW direct conversion transceiver is the simplest illustration of this principle. A more complex example is
the bidirectional SSB transceiver.

Bi-directional SSB transceivers have been quite common in amateur literature. A transceiver was
described in the ARRL SSB Handbook using bipolar transistors. W7UDM’s design of bidirectional
amplifier (as the basis of bidirectional transceiver) is referred to by Hayward and DeMaw in their book Solid
State Design. The bidirectional circuitry is often complex and not approachable by the experimenter with
modest capability (like me).

The broad band bi-directional amplifier
My current interest in bidirectional transceivers arose after looking at an RC coupled bidirectional

amplifier in the book Experimental Methods in RF Design (p. 6.61). An easily analyzed circuit that was
simple and robust was required. It began its life as an ordinary broad-band amplifier:

In any bipolar transistor, the current flowing from the collector to emitter is a multiple of the
current flowing from the base to the emitter. Thus, if there is a small change in the current flowing into the
base, there is a bigger change in the current flowing into the collector. What follows is a highly simplified
explanation of working of the above amplifier.

In the above circuit, imagine that a small RF signal is applied through Rin to the base of Q1. Also
imagine that the Rf voltage is swinging up. The transistor will accordingly amplify and increase collector
current causing more current to flow through the R1 (220 ohms) collector load. This will in turn drop the
voltage at the collector. The drop in voltage across the collector will also result in a drop at the base (base
voltage is a fraction of the collector voltage due to the way the base is biased). This circuit will finally find
balance when the increase in base current flowing from Rin is balanced by the decrease in base current due
to the voltage drop across Rl. In effect the RF current entering from Rin flows out through the feedback
resistance (Rf). The impedance seen at the base is effectively very low and the signal source will see an
approximate input impedance of Rin.

Thus, Vin/Rin = Vout/Rf (Eq.1)

Another factor to consider is that that emitter is not at ground. At radio frequencies, it looks like
there is a 10 ohms resistor between the emitter and the ground. Thus, when the base voltage swings, the
emitter will follow it. The AC voltage variations across the Re (10 ohms) will be more or less the same as
that across the base. The current flowing into the emitter will mostly consist of collector current (and very
little base current). Thus, if the emitter current almost equals collector current,

Ie=Vin/Re = Vout/RI (Eq. 2)

We can combine these two equations to arrive at:

Vout / Vin =Rf/Rin=R1/Re. (Eq. 3)

-16 -

IIpeoOpa3oBartennb Hanpsxenus 12-220 B.

Anexcanop Jonunun UAILAK/UN7 (# 065)

Bo Bpemsi «BeepHBIX» OTKIIOUEHUH DIEKTPO’HEPTHU BO3HUKIA HEOOXOAUMOCTh B HCTOYHHKE
MIEPEMEHHOT0 HANpsDKEHUS C BBIXOAHOH MomHOCThIO n0 100 BatT. Bbln mpoBeneH MOUCK IOAXOMASIIHX
KOHCTPYKUMHA. B paszinuuHbIX )XKypHanax BCTPETHIOCh MHOIO KOHCTPYKLMH, HO JUIS OJHHMX HE OKa3aloch
neraneil (HanpuMep, MOLIHBIX MOJIEBBIX TPAH3UCTOPOB), IPYrHe BO BPeMs MPOBEPKH PabOTOCIIOCOOHOCTH
OTKa3aJIUCh HOPMalbHO (YHKIMOHHPOBaTh. BOT M mpHInoch caMoMy H300peTaTh Hpeobpa3oBaTens II0
MOTHBaM IPOCMOTPEHHBIX MaTE€PHANIOB.

B nanHOl cxeme HeT NeUIMTHBIX JeTalield, o KpallHel Mepe, MOYTH BCE MOXKHO KYNHUTh Ha
poiHke. Paboraer cxema mpu BxogHoM HanpspkeHud 10...14 Bonst, Boigaer 190...230 Bonst, uTo BroaHe
YKJIa/IbIBaeTCsl B HOPMY JIOIyCKa.

3anaromuii reHepaTtop coOpaH 1o cxeMe CUMMETPUYHOrO MyJbTUBHOpaTopa. Cxema M3BeCTHas,
nosicHeHHi He TpeOyeT. CONPOTUBIEHHE PE3UCTOPOB B KOJUIEKTOPHBIX IETSIX BEIOPAHO HEOONBIINM, YTOOBI
YMEHBIIUTh BpeMs Ha TIIPOrPeB CXEMBbl IPH HU3KHX TeMIeparypax. BBIXOZBI TpaH3HCTOPOB
MyJIbTUBHOpATOpa MOAKTIOUEHBl K OMUTTEPHBIM IOBTOPHUTEIAM, KOTOPBIE YMEHBINAIOT BIMSHUE
MOCIeYIOMIUX KacKaJoB Ha TeHeparop. I'eHepaTop muTaercs depe3 cTabmiu3aTop HampspkeHus 9 B, dro
YMEHBIIAeT YyXOJ YacTOTHl KoJIeOaHWIl BCIIEACTBHE W3MEHEHMS HANpsDKCHUs NHTaHHSA (paspsna
aKKyMyJsiTOpHOW Oatapen). IToacTpoeuHblil pe3ucTop MO3BOJISET TOYHEe ycTaHaBiuBaTh yactoty 50 I'm.
Uepe3 RC-menouky curHam IOAaeTCs HA «CYINEPCOCTaBHBIC» TPAH3HCTOPHI CHIOBBIX KIIOUEH. JTO
BKItoueHHble 110 cxeme [lapimunrrona KT608 u KT927. Bxoabl M BbIXOABI KIHOYEH 3allyHTHPOBAHBI
IuogaMH B OOpaTHOM BKJIIOYEHHH. B Iemu NHTaHUA yCTaHOBICH KOHTPONBHBIA aMIepMeTp H
IpeJOXPaHUTENb.

CuioBble KIIOYM KOMMYTHPYIOT TOK 4epe3 OOMOTKY BBIXOZHOTo Tpancdopmaropa. O ero
KOHCTPYKIIMH CIeIyeT cKa3aTh 0co000. IlepBOHAa4albHO INIAHHPOBATIOCH HCHONB30BATH NEPEMOTAHHBIH
tpancdopmarop TC-180 or craporo uepHo-Oemoro TeneBuzopa. llepBuunas obmorka (220 B) Obuia
OCTaBJICHA Ha MeECTe, OCTallbHble ynaleHsl. Ha wux Mecro ObUIM HAaMOTaHbl OOMOTKHM (Ha KaXIyIO
«IIOJIOBHHKY)), HAaIPsDKEHHE Ha KOTOPBIX IPH MOAKIIOUSHHN HEePBHYHON OOMOTKHU K CETH OBLIO MPHUMEPHO
10...10,5 B. 3arem Bcsl KOHCTPyKIUs ObUIa NMOAKITIOUEHA K HCTOYHMKY muraHus. Ha XomoctoM xomy
TylleHHe TpaHc(opmaTopa ObLIO HEOONBIINM, HO C HMOAKIIOUCHHOHW Harpys3koi TpaHchopMmaTop 3arynern
9Ype3MEpHO I'POMKO, XOTS H BBIIABAJ CTOJIBKO BONBT, CKOIBKO OBLIO HY)XHO. /7S HEPBHBIX JKEHIIUH 3TO
CIIMIIKOM CHJIBHBII Pa3ApakUTenb, IIOITOMY IPHUILIOCH HCKaTh albTepPHATHBY. OTOH albTEepHATUBOM
okasaics Tpancdopmarop TH-61, kotopeiii umeer 4 ooMotkH 110 6,3 B (7 B Ha «xonoctom» xoxy). CaMbiM
LEHHBIM OKa3aJ0Ch TO, YTO y ABYX OOMOTOK €CThb OTBOJBIL, U €CTh BO3MOXKHOCTb IOIYyYHTh HANpPsIKECHUE
oxoino 11 B. DTo BaxXHO IpH pa3psifie aKKyMYJISITOPOB, TOT/a HAaIpsDKEHHE Ha BBIXOJE HE ymazeT Hike 190
B. K ToMy ke, OH 3aJIT KOMIIayHIOM, M Telepb JaKe IPH MaKCHMAaIbHOW HArpy3Ke KYXOKHT» YyTh
CIIBIIIHO.

A ecmu mox pykoil Her Takoro Tpancdopmaropa? Kak NIpaBHIBHO COEAUHUTH BTOPUYHEIE
00MOTKH TpaHc(opMaTopa M Kak OLEHHTH €ro HMPHIOJHOCTH JUI CXeMBI IpeoOpa3soBareinsi? Bo-mepBbix,
HYXHO 3HaTh, HAa KaKyl0 MOLHOCTb Harpy3ku Jeinaercs rnpeodpasosarens. KI1/] HUKoraa He ObIBaeT paBeH
100%, mosToMy TpaHchOpMaTOp HyXKHO OpaThb He MeHee 1,5 MoIMHOcTell Harpysku (emie Jydmre -
JIBYKpaTHBIH 3aIac, HO HMHOTAA 9TO CIMIIKOM MHOTO H... TspKedo). ITo cnpaBOYHBIM JJaHHBEIM MOXKHO
BBIOpaTh moaxouuMil Tpanchopmarop u3 cepuu TH.

Teneps, HoMycTHM, HamIeNCs TpaHC(HOPMATOP MK ObUI HAMOTAH (IepeiesaH) KaKOH-TO APYTOil.
IMopoiiner mu oH? IlpexBapuTensHO 3aMepsieM HaNpsDKEHHE Ha BTOPUYHBIX OOMOTKax. OHO HE JOJDKHO
ortnnyathbesi Gomee yem Ha 0,2 B (pasuuia B 0,5 B unorma yxe muoro). Temepb mpoOyem COeIUHHTDH
0OMOTKH HOCJIEI0BaTeNbHO. 3aMepsieM HalpsDKeHHe Ha KpaifHuX BeiBogax. Eciu HampsbkeHHe yBETHUIMIOCH
B JIBa pa3za OTHOCHTENBHO IPEABIAYIIEro 3amepa — OOMOTKH COEIMHEHBI IPaBHIBHO. Eciym BoIbTMETp
MOKa3bIBACT YTO-TO OKOJIO «0» — HANpsKEHUs. HA OOMOTKAaX PAaBHBI, OOMOTKH MPAKTUYECKN HIECHTUYHBI, HO
COeMHEHB! HelpaBUIbHO (IpoTuBodasHo). Kerary, qaxe ecian B ¢ IIEPBOTO pa3a MPaBUIIBHO COEAUHUIH
0OMOTKH, PEKOMEHJYI0 COSJHHHTH MX BCTPEUHO (IIPEBAPUTENILHO Pa30pBaB IpEIbIAyIIee COCAUHCHHE),
4TOOBI MPOBEPUTH HIECHTHYHOCTh OOMOTOK, a 3aT€M COCAMHHTH MX KaK IIOJIOXKEHO. TakuM METoJIoM 5
MIOCTOSIHHO IONB3YIOCH JUISL OLEHKH IIPUTOJHOCTH TPaHC(HOPMATOPOB K paboTe B MOAOOHBIX CXeMax.
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the few bucks to have a proper dummy load. Attach the dummy load on the transmitter, and
attach an RF probe to the dummy load (or an oscilloscope). As you speak, you should get 20 volts or more
peak voltage on the dummy load when you whistle or just go ‘haaaaallow’. On another receiver in the same
room, connect a short piece of wire as an antenna and monitor your own signal. You will probably be able to
hear your own carrier as well. Null it by tweaking the 100 ohms preset and the 22pf balance trimmer. They
both interact, so you might have to go back and forth between the two controls.

A word of caution, the diode mixers are prone to generating odd harmonics. The third harmonic
of 4 MHz is at 12MHz. So, if you simply peak the coils for maximum output on transmit, you might
wrongly peak the RF front-end to 12 MHz (I did that). The RF band-pass filter is best tuned in receive mode
over a weak signal at 14.150MHz or so and left at that.

Conclusion

There might be a kit (components and the PCB in a bag) soon. I personally don’t have the time to
put kits together. If somebody is interested in doing so, just go ahead and do it. The design is free, you don’t
need to ask my or anybody else’s permission. If you can drop me a line, I will list you as a kit supplier on
my site.

This is also the first time I have put out a PCB design for my rig. The purpose is to address the
need among Indian hams in particular for an SSB rig that is easily and cheaply built. My original aim was to
keep the price under Rs. 1000. The current design brings the cost to well under Rs.300 (less than 7 dollars).
Contact OM Paddy (VU2PEP) for the PCBs. His email is pepindial2345@yahoo.com (I have added 12345’
to confuse programs that automatically gather email addresses from my site, there is just ‘pepindia’ before
the at sign).

MuHuaTOpHas 3JeKTPoApeb sl CBEPJeHHs MeYATHBIX IJIaT

Menuc B. Tumoe UYOYU
B  xadectBe  MoOTOpYHKa
HCIIOJIB3YeTCs MUHHUATIOPHBIH
SJIEKTPOIBUTATENH oT CTapbIX
MOPTATUBHBIX ~ MarHUTO(GOHOB WK
MAarHHATOJI. ITonoiiner MOTOPYHK
J000TO THIIA, UL ObI €ro TabapuThl
ObUTH y10OHBI, 9TOOBI EpKATh B PYKE.
[epexonHass MydrTa BBIIOIHIETCS U3
KyCcOUKa BHYTPEHHEH KallpOHOBOM
H30JIAIIUH LHEHTPATLHOM JKHUJTBI
KoakcuanpHOoro kabenms. Ilo mepe
W3HAIIMBaHUS MY(QTBI, €€ HEeI0JTr0
e 3aMEHUTH HOBOM.

Takum criocoboM 51 pocBepsII GoJiee MOMYTHICSYH IIIaT. 51 Bcerga TOIbKO
Tak u cBepmo. Ecnu mnaty mpenBapuTensHO HAKEPHHUTH, TO CBEPJIO TOYHO HAXOIUT
LIEHTpP OTBEPCTHUS.
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This is an important equation. It means several things. Especially if you just consider this part:

Rf/Rin=RIl/Re. (Eq 4)

Let’s look at some interesting things:

1. The voltage gain, and the input and output impedances are all related to resistor values and do
not depend upon individual transistor characteristics. We only assume that the transistor gain is sufficiently
high throughout the frequencies of our interest. The precise value of the transistor characteristics will only
limit the upper frequency of usable bandwidth of such an amplifier. This is a useful property and it means
that we can substitute one transistor for another.

2. The power gain is not a function of a particular transistor type. We use much lower gain than
possible if the transistor was running flat out. But the gain is controlled at all frequencies for this amplifier.
This means that this amplifier will be unconditionally stable (it wont exhibit unusual gain at difference
frequencies).

3. You can restate the eq 3 as Rf * Re = Rl * Rin . That would mean that for a given fixed value
of Rf and Re, the output impedance and input impedances are interdependent. Increasing one decreases the
other and vice versa! For instance, in figure 1, Rf = 1000, Re = 10, if we have Rin of 50 ohms, the output
impedance will be (1000 * 10)/50 = 200 ohms. Conversely, if we have an Rin of 200 ohms, the output
impedance will be 50 ohms!

In order to make bidirectional amplifiers, we strap two such amplifiers together, back to back. By
applying power to either of amplifiers, we can control the direction of amplification. This is the topology
used in the signal chain of this transceiver. The diodes in the collectors prevent the switched-off transistor’s
collector resistor (220 ohms) from loading the input of the other transistor. A close look will reveal that the
AC feedback resistance consists of two 2.2K resistors in parallel, bringing the effective feedback resistance
to 1.1K. Thus, the above analysis holds true for all the three stages of bidirectional amplification.

Diode mixers

The diode mixers are inherently broadband and bidirectional in nature. This is good and bad. It is
good because the design is non-critical and putting 8 turns or 20 turns on the mixer transformer will not
make much of a difference to the performance except at the edges of the entire spectrum of operation.

The badness is a little tougher to explain. Imagine that the output of a hypothetical mixer is being
fed to the next stage that is not properly tuned to the output frequency. In such a case, the output of the mixer
cannot be transferred to the next stage and it remains in the mixer. Ordinarily, if the mixer was a FET or a
bipolar device, it usually just heats up the output coils. In case of diode ring mixers, you should remember
that these devices are capable of taking input and outputs from any port (and these inputs and outputs can be
from a large piece of HF spectrum), hence the mixer output at non-IF frequencies stays back in the mixer
and mixes up once more creating a terrible mess in terms of generating whistles, weird signals and distorting
the original signal by stamping all over it.

A simple LC band pass filter that immediately follows the diode ring mixer will do a good job
only at the frequencies it is tuned to. At other frequencies, it will offer reactive impedance that can cause the
above mentioned problems. It is requirement that the diode mixer’s inputs and outputs see the required 50
ohms termination at all the frequencies. In other words, they require proper broadband termination. Using
broad-band amplifiers is a good and modest way of ensuring that. A diplexer and a hybrid coupling network
is a better way, but it would be too complex for this design.

Circuit Description

Although simple, every effort was made to coax as much performance as was possible given the
limitations of keeping the circuit simple and affordable.

The Receiver

The RF front-end uses a triple band-pass filter for strong image and IF rejection. The three poles of filtering
are quite adequate and the out-of-band response of the receiver is only limited by external shielding and
stray pickups.
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An RF amplifier follows the RF band pass filter (Q1) biased for modest current. More current
would have required a costlier transistor. There is 8mAs through the RF amplifier and the post-mix
amplifiers to keep the signal handling capacity of the circuit above average. The Post-mix amplifier (Q2)
does the job of keeping the crystal filter as well as the diode mixer properly terminated. The crispness of the
receiver is more due to this stage than anything else. An improper post-mix amplifier easily degrades the
crystal filter’s shape and introduces spurious signals and whistles from the diode mixer. Note that the mixer
is singly balanced to null out the VFO component and not the RF port and in the absence of proper pre-
selection, 10MHz signals can easily break into the IF strip.

The VFO is fed via a broad-band amplifier into the singly balanced mixer. We used the simplest
VFO possible with a two-knob tuning mechanism. It works really well and for those (like me) used to quick
tuning, it offers best of both worlds, slow tuning through the varactor and fast tuning through the capacitor
without any slow motion drive. Getting a slow motion drive is an increasingly difficult problem and this is
an ‘electrical’ substitute for slow motion drives.

A word about the VFO: depending upon component availability, skills and preferences,
everybody has a favourite VFO circuit. Feel free to use what you have. Just keep the output of the collector
of Q7 to less than 1.5 volts (it will appear clipped on the oscilloscope trace, that is okay). For 20 Meters
operation, you will need a VFO that covers 4 to 4.4MHz. The given VFO has low noise though it does drift a
little, but I have had no problems with ordinary QSOs. After 10 minutes of warm up, the drift is not
noticeable, even on PSK31 QSOs.

A Hartley oscillator using a FET like BFW10 or U310 would work much better. You can
substitute this VFO with any other design that you might want to use. If you are using the PCB layout, then
skip the VFO on board if you want to use a different VFO and build it externally in a separate box.

The simple IF amplifier has a fixed gain. Earlier it was noted that IF amp was contributing noise
at audio frequencies. It was later traced to noise from the power supply and placing a 50uf on the transceiver
power line has cured it. The IF amplifier has a 100pf output coupling to provide roll-off at audio frequencies.

The BFO is a plain RC coupled crystal oscillator with an emitter follower. The emitter follower
has been biased to 6V to prevent limiting.

The detector also doubles up as the modulator during transmit mode; hence it is properly
terminated with an attenuator pad. It has no impact on the overall noise figure as there is enough gain before
the detector. The audio pre-amplifier is a single stage audio amplifier. The 220pf capacitor across the base
and collector provides for low frequency response.

The receiver does not have an AGC. This is not a major short-coming. Manual gain control
allows you to control the noise floor of the receiver and | personally find it very useful when searching for
weak signals or turning it down to enjoy the local rag chew.

Transmitter

The microphone amplifier is DC coupled to the microphone. This was done to steal some DC bias
that is required when using a Personal Computer type of headset. If your microphone does not require any
bias, then insert a 1uF in series with the microphone. The microphone amplifier is a simple single stage
audio amplifier. It does not have any band pass shaping components as the SSB filter ahead will take care of
it all. One 0.001uf at the microphone input and another at the modulator output provide bypass for any stray
RF pickup.

The two diode balanced modulator uses resistive as well as reactive balancing. A fixed 10pf on
one side of the modulator is balanced precisely by a variable 22pf on the other side. A 100 ohms mini preset
allows for resistive carrier balance. The attenuator pad at the output was found necessary to properly
terminate the diode modulator and keep the carrier leakage around the IF amplifier to a minimum. While this
may seem excessive, it produces a clean DSB with carrier nearly 50db down with careful adjustments on the
oscilloscope.

Rest of the transmission circuitry is exactly the same as the receiver. There is an extra stage of
amplification (Q14) to boost the very low level 14MHz SSB signal from output of the microphone tip to
driver input level. The output amplifier boosts the SSB signal to 300mV level, enough to directly drive a
driver stage.
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Finally, connect the antenna properly at the input of the RF band-pass filter and peak up the three
trimmers for maximum atmospheric noise. Attach the 365 pf and start tuning around the band, peak the RF
front-end on a strong signal and then tune in a weaker signal and peak for maximum clarity (not maximum
sound).

An important note: Be sure that you have connected a proper 50 ohms antenna load. The RF filter
performs correctly only at 50 ohms. If you use a long wire to do the initial testing, you will have to touch up
the trimmers again for the proper antenna.

Take a break, spend the evening listening to your new homebrew. If the CW signals tune to dead
beat and rise on the other side again, your BFO has to move its frequency. For USB, add more turns to the
coil to the BFO coil, for LSB, tweak the trimmer. You should have a perfect single signal reception. If you
tune past the dead-beat of a CW signal, the signal should drop out completely.

Assembling the microphone amplifier (Q10) and the output amplifier (Q14) will complete the
exciter portion of the transceiver. To put the transceiver in transmit mode, ground the R line and apply 12V
on the T line. Attach the output of Q14 to an oscilloscope but don’t attach the microphone yet. Null the
carrier with the 100 ohms preset and the 22pf trimmer. Each affects the other so you might have to go back
and forth between the two controls.

Now plug-in the microphone and speak into it. You should be able to see clean SSB of between
200 and 300 mV on the scope at the output of Q14. Instead of the oscilloscope you can use another 14MHz
receiver to test your transmission quality. Switch off the AGC of the other receiver while setting the carrier
null. A soft whistle (if you can manage) into the microphone is should result in a full carrier at the output.

Next, assemble the power chain. At this point, you will need a suitable chassis to house your
project. Any metal box will do. If you don’t have any, you can solder pieces of copper clad together (like |
did) and make a U shaped chassis. Keeping the VVFO in open air makes it drift a bit. A closed box is really
very useful.

A big cookie (or chocolate) box of tin is really ideal. With a hand drill, you can easily make holes
to fit the two PCBs inside it. Tin is easily soldered on. Use the biggest knob you can find for the main
tuning. The plastic broadcast capacitors usually have a very short stub that cannot take a big knob. It takes
on a small plastic drum that is held onto the capacitor spindle with a retaining screw. Clip on the drum onto
the tuning capacitor, tighten the retaining screw well and with epoxy glue, stick a big knob over the drum.
This will make your main tuning mechanism.

I use a simple double pole triple throw switch for Transmit/Receive switch-over. If you prefer
PTT operation, you can easily substitute the switch for a relay. Be sure to solder a reverse biased diode
across the relay coil to prevent reverse voltage from entering into the transceiver power line.

Use shielded cable for all the connections between the power amplifier and the main board.

Tune-up and Operation

Set the VFO to correctly cover 4.0 to 4.4MHz. If you can, take your rig over to a ham friend’s
shack, you can monitor your VFO on his rig at the edge of 80 meters band at 4.0MHz. Set the trimmer so
that you can hear the VFO when the friend’s receiver is tuned to 4.0MHz and your tuning capacitor is fully
closed (as much as it will go anti-clockwise). After this, connect the antenna and peak the RF coils for
maximum noise in the speaker. If you can tune it to a weak signal, then peak the RF coils for best reception.

You might find that although you are able to tune in CW stations, you are unable to hear the SSB
stations properly. This indicates that your BFO is not properly set. We will take that up next.

On amateur bands above 10MHz, SSB is transmitted on upper sideband and on bands below 10
MHez, it is transmitted on lower sideband. To tune a upper side-band signal, your BFO has to be at the lower
edge of the crystal pass-band. You will require either the inductor (for USB) or the capacitor (for LSB) in
series with the BFO crystal. If your BFO is set to proper frequency then the signals will tune in and as you
continue tuning across the signal, they will drop in pitch and disappear. If the signals appear muffled, then
the BFO is set in the crystal filter’s center, add more turns to the coil (USB), or tweak the trimmer (LSB). If
the signals appear shrill and you are unable to zero-beat them, then the BFO is too far away from the filter’s
frequency - Decrease the coil’s turns (for USB) or tweak the trimmer (LSB).

The transmitter tune-up essentially involves setting the carrier null. It is best to tune up the
transmitter on a dummy load. | use 8 220 ohms, 2 watts resistors in parallel as my dummy load. It is worth
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Assembling the PCB

For those who feel intimidated by this ‘ugly’ method, | have designed a PCB. The PCB layout
(component side) is provided with this article. It is a single sided PCB with wide tracks that can be easily
made in the home lab. | am making a run of these PCBs but shipping them abroad (outside India) maybe a
problem. Drop a mail to me if you are planning to make some PCBs, | can put your contact information on
the website. There are no copyrights over either the PCB, the circuit or even this article, feel free to copy and
distribute.

The PCB is laid out in a long line.It is 8-1/2 inch long and 2-1/2 inch wide. The circuit board is
big for the circuit that goes onto it. This was done so that the board is non-critical and it works well. All the
bidirectional amplifiers are similarly laid out.

When you get your PCBs, inspect them thoroughly, preferable in the Sun. Check for small cracks
in the tracks. Check for tracks that might be touching each other or touching the ground plane. The PCB
layout was done to minimize this, but check it anyway. Especially check for the tracks that run diagonally to
the base of each transistor in the bidirectional circuitry. These are laid out very closely and they are
candidates for shorting.

Almost all assembly instructions ask you to solder the transistors in the end. | would highly
recommend that you solder the transistors and the diodes first. You are most alert when you start a project
and if you place the transistors correctly, the rest of the circuit can be soldered around it. Be very careful
about the orientation of each transistor. The microphone amplifier transistor (Q10) faces in a direction
opposite to the rest of the transistors and the transistor pairs in bidirectional amplifiers face each other. The
diodes have a ring to indicate which way their “arrow’ is pointing.

After the transistors are soldered, finish the BFO. If you are assembling this for 14MHz and
above, the BFO will need a coil in series with the crystal (USB mode), if you are need LSB operation, you
will need a trimmer instead (see the schematic). Apply power to the BFO and you should be able to hear it
on your Short wave broadcast radio around 31 meter band. It will sound like a silent radio station. It should
be quite strong. Switching the BFO power supply on and off will help you identify your BFO signal on the
radio. If you have an RF probe, or an oscilloscope, you should be able to see the oscillations. Expect RF of 2
volts or more.

Next, assemble the VFO. Winding 150 turns of the VFO coil is one of the most tedious jobs
while assembling this rig. It has to be done, so just dig in and do it. You don’t have to attach the 365 pf
tuning capacitor yet. Check the oscillations on a receiver or a frequency counter. You may have to decrease
the number of turns. Without the 365 pf, the 22pf trimmer should be able to set the VFO to 4.3MHz or so. If
the VFO is oscillating at a lower frequency, then remove some turns from the coil. If the VFO is at a higher
frequency, add 22pf in across the 22pf trimmer (if you are using the PCB, solder in from the foil side). You
will require a wire jumper to carry power supply between the VFO and the BFO. They are the only stages
that remain switched on during both transmit and receive.

Assemble the audio pre-amplifier and the audio power amplifier and attach the volume control.
When power is applied to the audio stages, touching a finger to the base of Q4 should produce static in the
speaker to move even the most die-hard trash metal rockers.

Next, assemble all the three bi-directional stages! This involves lot of soldering. But all the six
stages are exactly the same. Finish one stage at a time. The capacitors are symmetrically laid out and all of
them are 0.1uF with one exception (100pf at the output of Q3). Remember that the emitter bias resistors are
100 ohms, 220 ohms or 470 ohms. If you mix up the values, the rig will still work but it will under perform
in the presence of strong signals and the transmission will be splattered. There are jumpers for T and R line
across the crystal filter. Solder them up and power on the R line and then the T line alternatively. The
emitters of bidirectional stages should show 2 volts approximately and the collectors should show around 8
volts and the switched-off transistor should show zero voltage on all the three leads.

For the moment of truth, solder the three coils, trimmers and capacitors of the RF filter, attach an
antenna and switch it on! Check that the stages are working starting from audio end. If you touch the volume
control’s control pin, you should hear AC hum and static. If you touch the base of Q4, there should be a
pretty loud static. Take a lead from your VOM and touch Q3, you should get very loud static, probably
mixed with local AM broadcast. Touch the base of Q2 with the test lead and you should get lesser static as
the filter allows only 3 KHz of 10MHz through.
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T2: 15 of turng of 32 swg twisted to 8 tums per inch bifilar on TY balun core

T1: 40 tumns of 28 swg twisted to 8 tunz per inch bifilar on nylon tap washer
[requires about 3uH inductance far 14kMHz operation]

L4, L5 20 turnz 28 2wg on aplon tap wazher, 0.55uH nominal inductance.

RFC1:7 turnz through T balun, 28 swg

Use a clip-on heat sink for 2H2218, a small heat sink for

IRF510 with mic spacer

[c) Ashhar Farhan, 2004
*r'ou may freely reproduce this circuit and the accomparying text az long as you
don't change anpthing and reproduce both tagather,

The Power Chain

A simple power chain consisting of a low-cost medium power NPN transistor (2N2218) driving
an IRF510 for 6 watts of power at 14MHz. The output of IRF510 uses a tap washer as an output transformer.
The output transformer has 40 turns of bifilar winding; these can lead to enough stray capacitance to affect
proper performance as a transformer. The half-wave filter that follows the transformer absorbs these
capacitances as a part of the matching network.

| used this power chain because it works for me and delivers 6 watts on 14MHz. | don’t use more
power because | neither require more nor do | have a power supply that can source more. If you need more
power, there are a number of things that you can do, you can simply increase the supply voltage on the
IRF510 up to 30 volts and extract nearly 15 watts of power from the same configuration. At 30 volts, the
drain output will be at 30 ohms impedance and the pi-network will have to be designed to directly match the
drain to a 50 ohms antenna load. Alternatively, you could try two IRF510s in push-pull. These are variations
that you can play with. A word of warning though, The RF energy at these levels can give you a serious RF
burn. RF burns can be more painful than fire or steam burns. QRP is not only fun, it is also safe.

Construction
1 would highly recommend that you construct it over a plain copper clad board by soldering the
grounded end of the components to the copper and the other ends of components to each other. Look at the
pictures to see how it has been done. If you don’t know about this method of assembling RF circuitry, then
you should read about it, there are quite a few write ups on the Internet about this method of RF
experimentation. It does not require any PCB, it is quite robust and very stable.
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