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[ BITX20 - A Bidirectional SSB tr ansceiver

- By Ashher Ferhen j

Aeasytobuld6wvatts SBtransce ver for 1AM

BTXisaneasi |y assentl edtransce ver for the
beg ner wthvery d ean perfornance. Wi ngord nary
€ ectron ¢ conponent s and i nprovi si ng where speci fi ¢
conponertsliketorodsarenat availad e It hasa
nn nonmnuntoer of calstobevound Al digrent is
mcriticd adess | yadh eedevenvithot sqhi i cated
e part. Treetireimstrutti astoassahl etherigae
dgvenhaed agwthrd evat they.

The I ndi an hans have of t en been handi capped
by al ack of | owcost equi pnent toget themonair. A
nono-band, bidirectional desi gnusing ordi nary NAN
transi stars ves deve gpedtocater toth s denand The
desi gn can be adapted t o any parti cul ar hamband by
chang ngthe REsectionca | sand capecitars andthe
VFOf r equency.

B TXevd ved over one year fromt he excel | ent
S7Crecei ver described i nthe newARRL book
‘ Experinmental Methods in RF Design’ (an
ARpudicaion) intoahi-drectiond transce ver.
Svad hasarosstheg doecatribuedtoits design
Aseries of enail s were exchanged w th QMVés
Fyvard (WZ0) duringtheevd uiond thisdesign
H s contributi ons have beeninval uabl e. He urged ne
tostrivefa h g parfanancefrarthesi npl edesi gn
Treresutat righessasitivereod ver cgeld ed strag
sigd hading astad eadd eentrasmtter cgoad e
of enough pover to nake contacts acrass the Viar|l d.

Al thepartswsedinB TXaead rryd edtran c
spar es conporent s. | nstead of expensi veand hard-to-
et tarad ds, vehave ulsed ord rery t ap vashers. Broed

band transf orners heave used TVhd uncares. Theertire
transcei ver canbeassentl edinind afor | ess than
Rs. 300. | have desi gnedasing eside RBwthlarge
tracksthet canbeessily etcheda hone or by any RB
shop. They are al so avai | abl e fromCMPaddy,
(MR2PEP, pepi ndi a@ahoo. con).

For thosewnodon't readl ongarticles...

There are acoupl e of thi ngs you shou d knowbef ore
youstart asselingthedraut:

e Thesaneanplifier blockis usedthroughout. But
theemiter resistors varyinsone of thepl aces.
Doudl e check the val ues. | you svap val ues, the
drautvait sscpvarking It wil verkterridy. Thet
mgt bealittledfficdt todagoseintheed
Gecktheemtter val vesadtheresistarsthat go
betveenthe besead cd | ectar.

e TherecavinglFanplifier betveenthefilter ad
the product detector i s coupl edtothe product
Ogtectar usinga100af (nat 0. 1uf).

o Treaystd filter varkedfar ne, | isedarystd sfram
thelocal narket narked as KB& These arethe
cheapest andthey work wththe capaci tor val ues
gveninthefilter. Your crystd smgt requirea
dffeaeat s&t o cgedtas Trythevd uesg venhere
if youfindthe bandvdthtoonarrow decressethe
cgpeci tances, if youfindit toogoenthenincresse
the caped tances.

o Themcrgohoeisdrectlycoyd edtotheanlifier
as ny headset nncrophone needs S5Vhias. If your
nncr ophone vorks wthout bias, theninsert a 1uf
inserieswththe ncroghone.

» The pi ct ures showny prot ot ype on t wo boar ds.
Dt dothet, sgit ythe VFOIi ntoaseparat e box.

o Thepre-driver ishuilt ontothenainboard. The
driver adthe PAareonaseparaeboard Keepthe
sanelayout tokeepthe PAstad e

 ThereisaS0uf onthepover linesd derednear the
BO don't forget it. It deansuyptheaud onoi se
wi chvwau daherwse get intotherece ver.

e OhtheRAB therearejunpers betveenTlines ad
Rlinesacrossthel adder filter. Thereisaj unper
fromt he BFOsuppl y to t he VFOsuppl y.
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Devel opnent Not es

Anast al nodes of rad o conmoni cati ons share
arstud pinddetha thereca versadtrasmtters
geraewsingthesaelineupd dreut A ocks excet
thet thesigd drectionisreversed The G\ rect
covers ntrasca e isthesmiest il lstraiond ths
princde Anorecoyl exexapleisthebidrectiod
SBtrasca .

B-drectiod SBtransca vers havebeenaquite
conmon i nanateur |iterature. Atranscel ver was
descri bed i n t he ARRL SIB Handbook usi ng bi pal ar
trasistas. WUNsdessiognd bidrectiod aglifier
(essthebesisd bdretiad trascd ver) isrdearedto
by Hayward and DeMawintheir book Solid Sate
Besign Thehidrectiod circutryisoftenconpl ex
and not appr cechald e by t he experi nent er wt h nodest
cgeility(likera).

The broad band bi -dii rectional anplifier

Mcouret inerest inbdredtiod trascd vers
arose after | ookingat an RCcoupl ed bi di recti onal
anplifier inthe book Bxperinental Mthods in R
Dsign(p 6.61). Messilyadyzedcircut thet vas
singleadraost vesrequired It begenitslifeasan
odrery broed-bandampl i fier:

Inaybpda tras sta, thecurat flovgfram

thecdlectar toentter isamitiped thecurent
flovrgfrarthebesetotheemtter. Ths, if thereisa
sal | crageinthecuret flovrginothebese there
isabigger changeinthecurrent flowngintothe
col lector. Wat followsisahighlysinplified
e adiond varkingd theaoveamlifier.

Intheabovecircut, inag nethat asnall R-
sigd isgpiedthroughRntothebesed L Aso
inagi nethat the K voltageis swngingup. The
trassta wll acocodngyayifyadinresseod ledta
curent causingnarecurrent toflonthroughthe R

(200drs) cdlector lced Thiswll intundropthe
wtaed theadletar. Thedgpinwdtageacrcssthe
cdlectar wil dsoresut inadrgoa the base (bese
wtaeisafrationd thecd lectar vdtagedetothe
vay thebeseishiased). Thscrcut wil firdlyfind
bl axcewentheincresseinbese curret flovngfram
Rnisbd acedby thedecresseinbese curet dueto
thevdtagedropacross R. Ineffect the REcurrent
entering fromR nflows out throughthe feedback
resi stance (R). Theinpedance seenat thebaseis
efectivdyverylowvadthesigd sorcewl| seean

approxi nat e | nput 1 npedance of R n.
Thus, MW Rn=\out/R (E 2

Adthe factar tocosi der isthet thet emtteris
nat & goud A rad ofrequedes, it lokslikethere
isalOoohns resistor betweenthe emtter andthe
goud Thus, wenthebesevd tage swings, theemtter
wll fdlomt. TneACvdtagevaiaiasarossthe e
(100s) wll benareor lessthesaeasthat across
thebase. Thecurrent flowngintotheemtter wil
nstlycosist o adledta curat (adverylittlebese
curent). Thus, if theenntter current d nast equd s
odlexa auret,

le=\Mn/ RR=\Mu /R (. 2

& cancoti nethesetvoequeti astoarivea:

Wout / Mn=R /Rn=R /R (F 3

Thsisaninportat equetion It neans severd
things. BSpeddlyif youjust casi der thispert:

H/Rn=R/ R (K49

Let'slookat soneinterestingth ngs:

1 The voltage gai n, and the i nput and out put
inpedaces ared| rd aedtoresistar vd ues addo
not depend upon i ndi vi dual transi stor
cheracteristics. Walyassuethet thetrasistar
ganissufidetlyh ghthragou thefreguend es
o arineest. Treprecisevd Led thetrasistar
cheracteristicswll alylinnt the upper frequercy
o usdd ebadwdthd suchananglifier. THsisa
wsefu propertyadit neansthet vecansustitue
aetrasi sta fa axhe.

2 Theponer gainisnat afunctionof aparticu ar
transi stor type. Vé use nuch | oner gai nthan
possideif thetrasista vesrumningfla out. Bi
theganiscotrdleda dl freqeeciesfar this
aplifier. Tnsneansthet thisanpifier wil be
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ucodtiodlystade(it vt edibit uusud gan
a dfferevefreged e).

3 Yaucanrestaetheeq3as R *RR=R *Rn. Thet
vwou dneanthat for ag venfixedval ued R and
Re, the out put i npedance and i nput i npedances
areinterdependent. | ncreasi ng one decreasesthe
aher adviceversa Fo imstaxe infigrel R =
1000, Re=10, if vehave Rndf 50dns, the out put
i npedance w | | be (1000 * 10)/50 =200 ohns.
Qnversely, if we have an R nof 200 ohns, the
out put i npedance w | be 50 ohns!

Inarde tomakebdrectiad agifies, vestrgp
tvosuwchangl ifierstogether, backtobeck. B/ gy ying
pover toeither of anplifiers, wecancontra the
drediond aplificaion Thsisthetgod ogy usedin
thesigd cand thistrasca ver. Thed adesinthe
odledaspemat theswtded df trassta’sad ledta
resistor (20dws) from ced ngtheinput o theather
trasista. Ad osel akwll reved thet the ACf eadback
resistacecosistsof tw2 XKresistasinpard ld,
bring gtheeffedti vefesdoack resi stacetol 1K Ths,
theadoveadysishd dstruefa dl thethreestages o
bdretiod apificaion

D ode nxers

The d ode mxers are i nherent |y br cadband and
bdrectiod inmrsue Thsisgodadbed It isgod
becasethedesignismon-criticd adputing8tuns
o 20tunsonthemxer transforner wll not nake
nuchdf ad fferencetothe perfornance excet a the
edges of theertire spectrumdf goerati on

Trebedessisalittletage toeq@an Ingre
thet theautput of ahypatheticd nixer isbengfedto
thenext stagethet isnat properly tunedtothe output
frequecy. Insuchacase, theouput o themxer canat
betrasferredtothenext stageadit remainsinthe
mxer. Qdnerily, if themxer vesaFETor abipd a
tevice it s lyjust hetsuptheadput cals. Incase
of d oderingnixers, youshou drenenier thet these
Oevi ces are capabl e of taki nginput and outputs from
any port (andtheseinputs and out put s can be froma
| arge pi ece of H-spectrum, hencethe nixer out put
a nont | Ffreguend es stays back i nthe mixer and mixes
uponce norecreatingaterribl e nessinterns of
gereratingwi stles, veirdsigd sadd statingthe
aigrd sgd bystapimgd! o it.

Asinpl e LCband pass filter that inmed atdy
fdlosthed oderingmxer wll doagoodjdboly a
thefregpedesit istuedto A aher freqades, it
wll offer reactiveinpedancethet cancausethe aoove
nentioned prod ens. It isrequrenent that thed ode
nmixer' s inputs and out put s see the regui red 50 ohns
termretionat dl thefrequend es. Inaher vards, they
requi re proper broadoand terninati on. i ng broad-
band anpl i fiersis agood and nadest vay of ensuri ng
that. Adpexer adahybridcouplingnetvarkisa
better viay, but it vau dbetooconpl exfar thisdesign

Greut Description

Athoughsinpl e, every effort vas nade t o coax
as nuch per f or nance as was possi bl e gi ven t he
limtatiasd kegggthedrait smpeaddfadd e

The Recel ver

Thre REfrot-enduses atrip eband-pessfilter
far stronginageand | Frg ection Thethreepd es of
filtering are quite adequat e and t he out - of - band
responsed therece ver isonlylintedby externd
shiddngadstray p ckugs.

ARapifier fdlonsthe RFband pessfilter
(Q) biasedfor nodest current. Mre current woul d
haverequiredacostlier transistor. Thereis 8ms
throughthe RFanpl i fier andthe post-mx anpl i fiers
tokespthesgd had ingcgedty o thedraut aoove
average. The Rost-mix anpl i fier (@) doesthejdodf
keepngthecrystd filter aswe |l asthed ode nmxer
properlytermneted Thecrispressd therece ver is
nredetothi sstagethenaythinge se. Ai nproper
post-mxapl i fier eesilydegadesthecrystd filter's
shgpeadintroduces spuriass sigd sadwi stlesfram
thed odemxer. Ntethet themxe issingy bd aced
tonull out the WOconponent and not the RFport
and i nthe absence of proper pre-sel ecti on, 10M
sigd scaness lylbreskinothel Fstrip

The VFOisfedviaabroad-band anpl i fier into
the sing y bal anced nixer. V& used t he si npl est \FO
possi bl e wthatw-knob t uni ng nechani sm It vworks
red lyve | adfa those(likens) usedtoqu cktun g,
it ofersbest of bathverl ds, slomtun ngthroughthe
varactar adfast tun ngthroughthe cgoeci tar wthout
awyslovnationdive Gttingasiowvnationdiveis
anincreasingly difficut problemandthisis an
'dedricd’ sustituefa domati ondives.




HAMNEWS JUNE - JULY 2004

PAGE 4

Aword about the VFQ dependi ng upon
conponent avai lability, skills and preferences,
everybody hes afavarite MROci reu t. Fed freetouse
wet youhave Just keeptheautput of theod lectar o
Qtolessthenl5vdts (it wll gopear dipoedonthe
osci |l oscope trace, that is okay). For 20 Mters
operation, youw || need a VOthat covers 4to
4. AMt. The g ven \FOhas | ownal se though it does
drift alittle bu | havehednoprdd es wthaord rery
E3. Ater 10mnutes of varmup, thedrift isnat
not i ceabl e, even on PSGL (B3.

AHrtleyoscillator usinga FET | i ke BAVIO o
B10wou dverk nuch better. Youcansubstitutethi s
VFOw t h any ot her desi gnthat you nmght want to
use. If youare usingthe RBIlayout, thenskipthe
VFOon board i f youvant touseadi fferent VFOand
huldit ederdlyinasgaraehbox

TresmpelFapifier hesafixedgan Exlier
it vesatedthet | Fanpves cotribuingnosea ad o
frequecies. It veslaer tracedtona sefront he pover
suppl y and pl aci ng a 50uf onthe transcei ver power
linehescuredit. ThelFanplifier hes a100pf out put
codingtoprovicerd | -off a aud ofrequend es.

ThreBO sapanRCcadedcrystd oscillaa
wthanemtter fd |l over. Theemtter fd | oner hes been
b asedto6Vtoprevent |imting

The detector & so doubl es up as the nodul at or
duringtransmt nade, henceit isproperlytermneted
wthanattenuetar ped It hesnoinpect ontheoverd |
i sefigreasthereisemughg nbefaetheddectar.
Treadopeapifiaisasnjesapadoaqifier.
The 220pf capaci tor across t he base and cdl | ect or
provi des far | owf requency response.

Therece ver does nat have an AGC Thisis not
anaj o short-comng. Minud gancatrad alons you
toaotrd thera sefl oo o therecd ver ad| persod |y
findit very usefu wensearchingfar veeksigd s o
tunngit dwtoenoythelocd ragchew

Transnntter

The ncrophone anpl i fier i s DCcoupl edtothe
nncr gphone. Thi s vas doneto steal sone OChi as t hat
i's requiredwen usi ng a Rersonal Gonput er type of
headset. |f your nncrgohone does ot requi reany hi as,
theninsert aluFinserieswththe nicrophore. The

mcrophoneanplifier isasinplesing estageaud o
anplifier. It does not have any band pass shapi ng
conponentsasthe SBfilter deadwl| takecaed it
al. Oe0 00LU at thenhcrgphonei nput and anat her
a thenadu a or output provi de bypass for any stray
REpi ckup.

Thetwo d ode bal anced nadul at o uses resi stive
aswd | asreactivebd axding Afixed 100 onoeside
o thenodd aar i shd avedpred sd y by avari ad e 20
ontheather side. A100ohns nini preset d | ons for
resistivecarrier bal ace. Theatenuator padat the
out put vas found necessary topraperly termnetethe
d ode nodul at or and keepthe carrier | eakage around
thelFanplifier toamninum Vi | e thi s nay seem
excessi Ve, it produces ad eenCBwthcarier neerly
Scbdomwihcarefu ad ustnerts ontheosc | | oscope

Rest of thetrasmssiondirautryisexactlythe
sane as therecei ver. Thereis anextra stage of
anpl i fication(Q4) toboost thevery lowl evel 14Ntz
SBsigd fraomoupu o themcrgohoretiptodri ver
imutled.

The output anplifier booststhe SBsigd to
0Vlevd, enauchtodrectlydriveadi ver stage.

The Power Chai n

Asi npl e power chai n consi sting of al ow cost
nedi umpower NPNtransi stor (2N2218) drivi ng an
IRS10for 6watts of power at 14M. The out put of
| R510 uses atapvasher asanoutput transforner. The
aupu trasfaner hes40tursd bifila wnd ng these
can | ead to enough stray capaci tanceto af fect proper
parfanaceasatrasfaner. Thehd f-vavefilter the
fdlomthetransforner aosorbs these capeci tances as a
part of the nat chi ng netvork.

| usedthi s pover chai nbecauseit works for ne
adddivers6vatts on14M. | don't use nare pover
because | neither require nare nor do ! have a pover
suppl y that cansource nore. 1f you need nore pover,
thereareanunber of thingsthat youcando, youcan
sinplyincressethesuypd y vd tageonthe IRBI0 Uupto
dvdtsadextract nearly 15vatts of pover fronthe
sanecofigraion A dvdts, thedanoupu wil
beat 30 ohns i npedance andthe pi -netvwark wll have
tobedesignedtodrectlynatchthedrantoa50 ons
atemalocad Aterretivdy, youcad dtrytvo | R510s
inpshtpdl. Thesearevariaiastha youcend aywth
Avardd varnngthough, TheRFenergy a theselevd s
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cang ve youaserious RFburn. R=burns can be nore
panfu thenfireor steamburns. GPisnat olyfun,
itisdsoste

nstruction

| vou dhighly recoomend t hat you construct it
over ap a necouper d adboard by sd deri ngthe grounded
end of the conponentstothe cooper axdthe aher ends
of conponentstoeachather. Look a thepicturesto
seehowit has beendone. If youdon't knowabout this
net hod of assentl i ng REcircuitry, thenyou shou d
reedabout it, thereaequteafewwiteuss onthe
Internet about thisnethodof REexperinentation It
doesnat requreay RB it isqutercoust advery
dgdie

Assenbl i ng t he R(B

For thosewhofed intinmdatedbythis'ugy
net hod, | have desi gned a PGB The P(B | ayout
(conponert side) isprovidedwththisatide Itisa
sing esided RBwthwdetracksthat canbeessily
naceinthehonelab. | amnakingarunof these RBs
but shi ppi ng t hemalbr oad (out si de I ndi @ naybe a
pradem Dopanail toneif youarepd an ngto nake
sone RBs, | canput your cotact infornati ononthe
vebsite. Therearenocopyrigts over ether the RB
thecircut o eventhisatide fed freetocopy ad
ddrilte

TreRBisladat inalaglineltis812inch
logad21/2inchwde Thecircut boardishigfor
thecrcut thet goesotoit. Thisves doesothet the
boardis non-critica andit workswvell. Al the
bdrediod agifiesaesmlalyladat.

Wien you get your PCBs, inspect them
thoauhy, peferad einthe3n QGeckfa small aracks
inthetracks. Geckfar tracksthet mgt betouchi ng
each ot her or touchi ng the ground pl ane. The R(B
| ayout vas donetomnimnzeth's, but checkit amywvay.
Especid |y check far thetracksthet rund agord |y to
thebesed eechtrasista inthebdredtiad araitry.
Theseareladou verydosd y adthey are cand det es
fa doting

Angst d| asseilyirstructi as askyoutosd der
thetransistarsintheend. | wou dhi ghl'y reconmend
thet yousd der thetrasi stasadthed adesfirst. You
aenost det wenyaustart aprgect adif youp ace
thetrasistascarectly, therest o thedraut canbe

sd dredaaudit. Bverycarefu aou thearietdion
o eechtrasistar. Tremorgdoeayifie trasi star
(QO) facesinadrectionogpositetotherest of the
trasistasadthetrasistor parsinbidrectiod
anplifiersfaceeachather. Thed odes havearingto
ind caewichvaythar 'arovispaning

Ate thetras stasaesd dxed finshtheBO
If youareassenbl ingthisfor 14ME and above, the
BOwWI| needacal inserieswththecrystal (U8B
nade), if youare need LBoperation, youw! | needa
trinmer instead (seethe schenatic). Apply pover to
t he BFOand you shoul d be abl e to hear it on your
Short vave broadcast radi o around 31 neter band. |t
wll saudlikeas et radostaion It saddbeqite
strong. Swtching the BFOpover supply on and of f
wll hd pyauidentify your BFOsigd ontherad o If
you have an R=probe, or anosci | | oscope, you shoul d
bedd etoseethecsd |l aios. Bgect FFdf 2vdts o
nare.

Next, assentl e t he VFO Widi ng 150 turns of
the VFOcoi | is oneof the nost tediousjobswhile
asselingthsrig It hestobedoe sojust dginad
doit. Youdon't haveto attachthe 365 pf tuning
cgecita yet. Qecktheosdllaiosmarecaver o a
frequency couter. You nay have t o decr ease t he nunter
o turns. Wihout the 365 pf, the 220f trinmer shou d
beadetoset the VOto4. 3k or so. If the FOI s
oscllainga al over frequency, thenrenove soeturns
fromthecal. If theMFOIisa ah gher frequency, add
20f inacrossthe 220f trinmer (if youareusingthe
RB sdder infromthefal side). Youwll reqirea
wrejunper tocarry poner supply bet ween t he VFO
andthe BFQ They arethe only stages that renain
swtchedonduringbathtransmt andrece ve.

Assentll etheaud opre-anpli fier andthe aud o
pover anplifier andattachthe vo une contrd . Vien
pover isgudiedtotheaud ostages, touch ngafinger
tothebase df @l shod dproduce staticinthe spesker
tonoveeventhenost d e-hardtrashmatd rockers.

Net, essatied | thethreehi-d recti ol stages!
Thsindwves|a o sddering Bt dl thesixstagesae
exactly the sane. Fnishonestageat atine The
cyecitasaesymetricdlyladou addl o them
are 0. lJuFwth one excepti on (1000f at the output of
@). Renenbber thet theemtter hiasresistars ae 100
ons, 220 0hns or 470 s, |f younnx up the val ues,
therigwll still varkbut it wil under perfarminthe
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preseced stragsi gd sadthetrasmssionwl | be
spatered Therearejunpersfor TandRline across
thecrystd filter. S der themupand pover onthe R
lireadthentheTliredterrativdy. Threemtters of
bidrectiod stages shod dshon2vd ts ggroxi natd'y
adthecd | ectors shou d showaround 8vd ts adthe
swtched- o f transi star shou dshonvzerovd tageand |
thethreel eacs.

For thenonert of truth, sd der thethreecal s,
trinmers and capecitors of the REfilter, attachan
antemmaandswtchit onl Gheckthet thestages are
working starting fromaudioend. If youtouchthe
vd une contrd ' scontrd pin, youshou d hear AChum
adstaic If youtachthebesed @, thereshod dbe
aprettyloudstatic. Takeal ead fromyour Viand
touch @, youshou dget veryloudstatic, probady
nmxedwthloca Avibroadcast. Toucht he base of Q@
wththetest leedadyoushod dget | esser staicasthe
filter alows only 3K of 10MH t hrough.

Frdly, comett theaterapouelya theinou
of the RFband-pass filter and peak up the three
trinmers for naxi numat naspheri c noi se. Atachthe
35 pf and start tuni ngaroundthe band, peak the RF
frot-endonastrogsigd adthentuneinawvesker
signal and peak for naxi numcl arity (not naxi num
soud).

Aninportant note: Be surethat you have
connect ed a proper 50 ohns antenna | cad. The RF
filter prfamscorectlyolya 50drs. If youusea
lagwretodotheintid testing youwl!l haetotauch
upthetrinmers aga nfor the proper antera

Takealregk, spadtheeveni nglisten ngtoyour
newhonebrew |f the GAsi gnal s tune to dead beat
adriseonthea her sideaga n, your BFOhas to nave
itsfrequency. For UB addnretunstothecal to
the BFOca |, for L twesk thetrinmer. You shou d
haveaperfect singesigd recgtion If youtune pest
the dead-beat of aGA&igndl, thesignd shod ddrop
au coml etdy.

Assentl i ngthe nncrophone anpl i fier (Q0) ad
theoutput anplifier (Q4) wil conpletetheexciter
portiond thetransce ver. Toput thetransce ver in
transmt node, groundthe Rlineand apply 12Von
theTline Atachtheoupu o Q4toanasc || ascope
bu don't atachthemcrophoneyet. Ni|l thecarrier
wththe 100 ohns preset andthe 22of trinmer. Each

afectstheaher soyoumgt havetogobeckadfarth
betveenthetvo cotrdss.

Nowpl ug-i nthe nhcrophone and speak i ntoiit.
You shoul d be abl e t 0 see cl ean SBof bet ween 200
and 30 nvonthe scope at theoutput of Q4. Instead
o theaosa | | oscgoe you can use anather 14Nt recel ver
totest your trasmssionqu ity. Svtchadf the AGC
o theaher reca ver Wilesatingthecarrier ndl. A
saft wiistle (if youcan nanage) i ntothe ncrophone
issaddresdt inaful carier & theautput.

Next, assentl ethe pover chain A thispant,
youw! | needasu tad echessistohouseyour prg ect.
Aynetad boxwll do. If youdon't have any, you can
sd der pi eces of copper d adtogether (likel dd) ad
nake a Ushaped chassi s. Keepingthe VFOingpenai r
nakesit drift akt. Ad csadboxisred |y veryusefu.

Abigcookie (o chocd ae) boxof tinisred |y
ided . Wthahanddrill, youcaneasilynakehd esto
fit thetvoRBsimsideit. Tiniseasi|lysdderedon
Wetheh ggest kndbyoucanfindfor thenai ntun ng
Thep asti c broadcast capacitors usudl |y have avery
short stubthat cannat takeahbigknob. It takesona
sal gasticdurtha ishkddatothecgedta sprde
wtharetaningscrew Giponthedrumontothe
tuningcgecitar, tigtentheretanngscrewd | ad
wthepaxy d ue, stickahbigknobover thedrum Thi s
w | nake your nai ntuni ng nechani sm

| useasinpledoud epdetriplethrovswtch
for Transmt/Recel ve swich-over. If youprefer PIT
goeration, youcanessilysustituetheswtchfa a
rd ay. Besuretosd der areverseh asedd aeacrossthe
rdaycal toprevet reversevd tagefrareteringino
thetramsoca ver pover line

Weshdddcad efa d | thecamecti as betveen
the pover anpli fier andthe nai nboard.

Tune- up and Qperati on

St the MOto carrectly cover 4.0t 0 4. ANk,
If youcan, takeyour rigover toahantriend s sheck,
you cannani tar your VFOonhisrigat theedge of 80
neters band at 4. OMHz. Set thetrinmer sothat you
can hear the VFOventhefriend srece ver istuned
to4. OMz and your tuning capacitor isfully cl osed
(essmchasit will goati-dadwse). Ate this, coret
theantennaand peak the R=cai | s for naxi nimnoi se
inthespesker. If youcantueit toavesksigd, then
peekthe REca | sfar best recetion
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Younnght findthet dthoughyouaredd etoture
inC\staios, youareudd etohear the SBstati as
properly. THsind caesthat your BOi snat properly
set. Wwil takethat uprext.

On anmat eur bands above 10MHz, SSBi s
transmtted on upper si deband and on bands bel ow10
M, it istransmttedonloner sideband. Toturea
upper side-bandsigd , yor BOhestobea thel oner
eded thecrystd pess-band Youwl!!| requredther
theinductor (for U o thecapecitar (for LB in
saieswththeBOorystd . If your BO sset topraper
frequency thenthesignal swll tuneinandas you
cotinetuingaorossthesigd, theyw!l drgpinpgtch
andd sgopear. |f thesigd s gopear moffl ed, thenthe
BOssa intheaystd filter' scater, addnareturs
tothecal (LB, o tweskthetriner (L. If the
sigd s gopear shrill andyou are unall et o zer o-beat
them thenthe BFOistoofar avay fromthefilter's
frequency - Boressethecal' stuns (fa U o tvek
thetrinmer (LB.

Thetransmtter tune-up essentialyinva ves
settingthecarrier null. It isbest totuneupthe
transmtter onadummy | oad. | use 8 220 ohns, 2
vatsresistasinpadld asngdmylced It isvarth
t he f ewbucks t o have a proper dunmy | oad. Atach
the dunmy | cad onthetransmtter, and attach an R-
probetothe dunmy | cad (or anosci | | oscope). As you
speek, youshou dget 20vdts o nare pesk vd tage on
t he dumrmy | oad when you whi stle or just go
"haasad | on. Onhanat her rece ver inthe sane room
comect ashart peced wreasanatemaadnantar
your omsigd . Youwl| prased ybead etohear your
oncarierasvel. Nil it by tweaki ngthe 100 ons
preset and the 22pf bal ance trinmer. They bot h
interact, soyoumght have to go back andforth
betveenthetvo cotrd s.

Avardd cauion thed odemxersareproneto
generating odd har noni cs. The thi rd harnoni c of 4
MEisa 12\ S, if yousinplypeskthecalsfor
naxi numout put on transmit, you mght wongl y peak
the REfront-endto 12 Mz (1 ddthet). The R-band-
pessfilter isbest tuedinrecea ve node over avesk
sigd a 14. 150Mf o soad | eft a thet.

Gonel usi on

There mght beakit (conponents and t he RB
inabeg) soon | persod lydoit havethetinetopu

kitstogether. If songbodyisinterestedinda ngso,
just gopaheadanddoit. Thedesignisfree youdon't
needto ask ny or anybody e se' s permission. |f you
candgonealire | wll list youasakit sugdier on
mpste

Thsisdsothefirst tinel have put ot aRB
designfor nyrig Thepurposeistoaddressthe need
aoglndanhasinpaticdar for anSBrigthet is
essilyadchesdybult. Maignad anvwastokesp
theprice under Rs. 1000. The current desi gnbrings
thecost towd | under R5.300(lessthan7dd | ars).
Gt act QMPaddy (M2FE) for the RBs. Hs enai
i s pepi ndi a12345@ahoo. com(| have added ' 12345
toconfuse prograns thet autonati cal |y gat her enai |
adkessesframysite thereisjust "pgpnd d befare
trea sg).

Rdaues
Thetop viewdf thetransce ver

Trehgboerdhestheetireexciter. Thesmal l e
boerdontherigt isthelinear

The | Fand audi o secti on

The present vas sd deredotoasnal | piece of
ver o- boar d (copper si de) andthe vero-boerd
vasintunsdderedototheground planewth
sall pecssd wre
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The RFfront-end

SosaiytwaodlsintheREfilter, theth rdves added
later. Theugper cal isthe VRO Themxer transfarnar
isssenanthel o rigt part o thegdue

The Power chai n

The IRB10 s heat sirkis sd deredontothe groud
p ae Weancavasher toisd aethe
| R510 fromt he heat si nk.

. Author Nane : QMAshhar Far han .
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Circuit Diagram of BITX20 - A Bidirectional SSB transceiver
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