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As so much ol our reader feedback indicates, audio
projects are very high in the project popularity stakes!
That's probably because so olten they serve a very
practical purpose - you can build your own audio gear for
1u9f less than you can buy the commercial equiva'ient.
And building your own audio projects can provide an
rmmense amount of satisfaction.
The projects gathered together lor this compilation provide
lor a wrde range ol interests in the audio sphere _ trom
hi-fi sound, through stage and',pro" sound applicatlons, to
communications. Some are complete, stand-aione devices,
other projects have been designed as an adjunct or add_on
to some sort of sound system.
The projects included here range lrom the simple and
rmmensely popular "Digi-125 Audio power Amp l\/odule,
through several hi-fi loudspeakers using the higir-quality
European Vifa range ol drivers, to guitar sound= prdlect6.
So, whatever your interest in audio may be, Ooubttess
you'll find something of interest and of use in these pages.
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l,qxes, you nqme it. Sometimes it feels

os though everyone is oul to get youl

Lefs foce h, whilst the rewords ore

greot for those who moke it, You

need oll the help you con get.
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informotion ond procticol ideos, thof

con help you with your smoll

business. Whether You're q boiile

scqrred veteron or o new recruit,

you'll find heops of helpful hints ond

inspirotion to soldier on.
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i lr
each d.iver (FiSurc I and :). A dudy ot
fie on axis rcspons. ol thc l'21 shows

reNon.bly flrl responsc out t{' 2 kHz.
Shonly after rhis a lxirly fast roll ofl takes
placc. This n.lural roll orf. conplcd wirh a

firl order elcckical filter (dltc on this
latet will piovidc adequrte siSnal rttcnua-
tion. The lrcble circrn, hoN.ver requires
a ditrcrent approach Ju( $ rnc woofcr
has a nalu.al rcn)nant irequcn.y (dis

cuscd eanieo so roo does lhc lweeler -but hde n becomes importanr since oper-
dting (he unit at or near this frequency
will causc cxesive er.udon, reslliing it
dcfiritc disrdrtion and posible damage.
Sincc rhe resonance of the D-25 lies ar 1.5

kHz rnd rhe cro$over ireqlency at 2.5
kHz, il is esscnlial that rhe vollag€ applied
to lhc lwccler at ils resonance be subslar-
rirlly Iower ihan thal iD irs operaring
brnd. This nccessirates a se.ond order
slope of l? dB per oclave. C2 and C3 in
parallel form rbe first reactive componenl
(6 e pF), wirh the .28 nH coil, L2, tbe
sccond. Wilh each of these components
conrribuiing 6 dB of attenuaiion. the re-
solr is a rapid electri.al rou off etsuring
rcliable operdtion. Obviously this is not a

prohlem lor the woofer, bur a syDm€lrical
ctussover fundion is desirablc lo achieve a
balanced responsc, and as menlioned ear
lier, tbe natural roll off coupled wiih the
prcliously henrioned firsi order electrical
filrer provides us wiih an overall acoustical
arrenuatio. of around 18 dB per octave.
Tle resulting phase eror 3t (he crossover
fiequcncy n now les than 60 degrees. ex-
plaining the in phase conDection of $e
driles, which, wheD considered p$ely in
eledrical lcrms *ould nol be logical. since
a phase cror ol 135 degre€s (the cumula-
tivc resulr of three reacrive componcnls
€ach conlributing 45 degrees) would ne'
ccssjlalc rcvcrsing thc tweelcr's connections
lo ncgale a ldrge acoustical cancellalion al
the dossove. poinr. The rcDaining

DR]VER MOUNTING

Drmemiors ot the cabhea
tot th6. who wlsh lo cot
theh own box, Abo@ E a
d.rail showing t e rebrIes
that ned lo t)e cut tot the

I
t

.F

I

r1

t

1

,1

I

.]

e-..

conpon.nc nr fte rebel sccrion. R2 and
R3 corslihrtc an altcnu.lion pad, reducing
rhc trcblc lclcl lbou 2 dB. providirS an
ovcrallflll responsc. Cl ard Rl. connected
in scrics across lhc woofer. serye as atr
cqurlizcr. exhibiting an impcdance
de.rerse with dsing trequency. Tbis
compcnsates for lhe rise in inpedan.e of
rhe woofe. caused by lhe large self
inductancc of thc four layer voice coil ard
oversi?ed nagnctpole piccc a$embly.

Tbe subjeclire pcrformance or the 5,4100
is extremely good. The bass seems to ex-
tend even deeper than the conpuler Nlign-
nenr (Fieure 3) predicrs. Tlis is noi sur'
prising. Biven that ihe proximity of the
floor and walh providc a sizeable increase
in outpul in the low registen. Midrange
and rreble performance, i@ is ercellenr,
$e speaker having ihe ability to place
various voice ard irstruments in the sonic
soundslagc with depth rnd precision. The
speakers are also capable of high sornd
preslre levels enough at least to sat-
isfy mosr afficionados of loud rock musicl

Construction
Scan Audio will be supplying complete
kits for rhe SA 100, however you could
save subsrartially by buying jusr the
drilers and corstrucling lbe cabinet your
sclf. Delailed dinensions are given in the

2 Vita P 21 WO 12woote6.

2sommr 113mm PVC bass €ilax pons.
2 Conn@ting iemnals see pholog€ph.
a Mae 3 fema e gr rr crips.
2 Pi€cos oi oil clolh Tscm x3scm.
Ou antily ol seltlap ping Philps head sdews.
Medlm d€nsiry poryuBrhane toam, 390 x

Addilonaliy. You
i6s, a can ol.dh€siv6 spay qru6, a olol
somm wde PVC.lape, som6 P.VA wood
glueand acan ot mafl black spray painl

ETI Aud o ProFcls
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Constructron
If yorte asembling ihe speakers fron a

supplied kit, begin by unPacking the con'
tents of the cabinel pack. This Inusl be

done caretully because lhe (op, sid€s and
bollom of each enclosure are in a wraP_

around piece and held together by lhe
decorative veneer "hingef' which auow
them 10 be folded. lf you ar€ not caretul
in handling rhe enclosure in $is form you
could tear the veneer and spoil lhe fin_

ish€d result. You shonld aho r.move the
conrenr. of the box coniairing the individ-
ual drivers. the dosole. networks and
rhe orh€r components, and check them

Before slaning asembly, it is vise to

drill pilot holes for the self-tapping sc.ews,
ensurirS thar they penetrate in a slraight
line, a zmn dritt gives a suitable pilot
hote. Use $e drivers ns a template {hen
marking lhe holes, bul take care lo avoid

The .ickel plaled tcminal blocks are

mounted on the back panel. Each requires
four mountinS scrovs for which the pilot
holes should also now be drilled.

wirh all rh€ drillirg conpleled, you ca.
proceed wift Slueing lhe enclosures. Tle
wraparound member acluauy folds around
rhe back panel and has a machined rebate
lo hold it in place. This gives a ngid struc-
ture, even before rhe Slue sets.

The procedure is quite simple Lay out
ihe continuous side piece on a nat surtace
such as a floor or large table- The lhree
fold joinB should be flexed as little as Pos_
sible. as noted above. Then run a line of
PVA glue into each of the V-cuts for the
three fold joinis and into the rebale chan_

nel. The back panel can no* be fitted into
rhe cbannel oi what vill become the base

panel. Make sure rhat rhe trminal block
hole rs at the borrom; , e: it (o(esponds
to the join in the veneer which should also
be at the bollom. Then it is a narter of
caretully wrapping the sides around the
back panel, makine sure lhat no skess is

placed on any of ihe thr€e corner joints.
Thar done. the final .omer is hcld 1()-

gerher wnb strips oi packaging taPe Don t
worry if a little glue oozes out onto the
veneer, it pe€ls away from the plastic
quite easily ote it is dry- The bass reflex
ports shonld be fi1ted nov. Once they are

painted and dry they can be Slued from
behind with hor mell 8lue. Leave the as_

sembly fo. ar least 2 hours io allow the

Edch crossover is preasenbled on a

piece of chipboard, so $al it can be
screwed in position on the back ol the en
ctosures. Make a nole of lhc connedions
for the respccive terminals on the cross_

over; ie, inpur, bas and rreble. Once this

rl$Il UP,rieJ,:: i;;ioh ia;1'

A conputat ge.e6ted p.dicllon ol the pedotnance ol the Elt 141/

is done, you crn fil ihe danpirg malerial
to the back and bottom of $e enclosure,
stapling or glueing it in place. Do tot a1-

rempt to line the sides or lop of the cabi-
ner. Mea.while, the grilh can be Pre-
pared. A franewo.k is suPPlied over
which the sceen cloth musl be slretched.
As ea.h sid€ of the cloih is sketched and
folded irro posnion, il can bc retained
with spray glue and slaPlcs.

when rh€ grill cloths are tired inlo
place. yoo should lrin off fte exces. Bc
sure 1o uncover rhe grill mounlinS holes
There is one in each corncr - thcy are

12 mm in diameier. A spccial pla$c clip
is inserted inio each, thc mdting half of
each clip being mounied in the fronl pancl
of the enclosure. lhey can bc insened
now with a gentle 1aP from a hanner

Now that the glue is coDpletely dry, fit
the teminal blocks and solder rhem to lhc
crosoves. This done. you can conPlele
the remainder of the cabinet assembly.
The front panel cat now be fitted. rathc.
Dore sinply lhan the back panel - It iusr
slides into the rebated front of the bor.
Run a bead of glue around the Perimeler
of the box fi61, using a genero$ squifl of
glue, enougb 10 give $e front pancl an

ainight seal. Leale the whole encbsDre
for another hour or so, lo lcl all $e gbe

After the requisile drying time has
pased, the drivec ca. be mounted. sol
der lheir terninals fist, paying prrticular
aliertion ro polarity and naking stre thal
you do not transposc the woofc! rnd
rweeler cornections - il you makc a mis
lake here yo! will ruin lhe lwccler.

Then il is a nralrer ol fiirnrg thc grilh
onto thc cncbsures Jusl push rhem on

and yo! are finnhed. Conncct then up
to yolr amplitier, selcct some nusic and
scxle back 1o enjoy the sound. a

Tom Manning is ttith Scan Audio in

Price List

Componenls lor lhis proiect ate
available lrom Scan Audio
025 tweeter $74
P21 wooler $188
SA100 kil (no cabinetl $62S
SA100 kil complele $799

MODEL VFA SA.1OO

SYSTEM 2 way bassrel er
WOOFEB: 197mm 13')

vlFA P21W0.!203

MEETER: 25 mm dome ill
VIFA D25TG.55 06

AATED FOWEB: 100 Wall Peak
rEc Pov/ER 70 wall BMS

SENSLTTVTTV lrwrm) 9i dB

FAEOUENCY FESPONSE 35 20OOO HZ

CBOSS OVEF FFEOCY: 22OO HZ

TUNNG FFEOUENCY 431'12

MPEDANCE
INTEFNALVOLUME 42llres
DIMENSONS (H xW x 0) dl i 29x 32cm
WE GHT r5kgs (appox)
SUT NG SPKB SIAND: VFA SA lOO

PFrcF ExcL CABINETS 5629 00 Par
PFICE NCL CABNETS $79900 P tr

ET Audio Projecls
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Vl i\ $iA./l0l
cunulalivc cftccr is a 180 dcgrcc Dhasc
canccllarioo al rhc cro$ovcr point -relc.sing thc connections on onc drivd is
thc curc and lhcoreti.rlly a pcrlcct rc,
sponsc should rcsult.

An cxddinulion oI the dlta for rny
modcrn wooftr will show d scr of nunrbcA
which critically detcrmirc the cahincr lol
uDe and tuning fo. which n is nosr suit-

1. The frce a /efunar.e (Fo). which is
thc frcquency at which the noving sys
1cm of lhe drivcr .xhibits thc drximunl
outpul for the ninimum ele.t.icll sig

?. Th. nkt Q la.tot of t1. ttn'u \Ot).
which is the qurhy factor at rc$nrlcc
and which indicates rhc co,nhincd cl,
fccts o{ thc drivcfs clcclrical rnd mc
chanical dadping of the moving systcn
al ils frce air resonrnce.

3. Thc VAS. whicb is the volunc of rir iI
litrcs nccded to provide thc srnrc rc
storing forcc to the conc .s does rhc
suspcnsbn. Exprescd morc gcn.fully.
an indicrtbn of thc _sprinaincsr'ol rhc
suspcnsion synenr.
ln rhe clsc of rhc C2(r-wc l)r. rhe hirh

O fdctor of.78 dict cs rhrr a sc|tcd l,or
nrust tr. uscd. Hcrc. thc cncl(xcd rir i{
acting as r "spring on rh. .dnc. trcvkl
ing a high dcArcc of mcchrniQl d{mping.
pr( of which \rould orhcrwisc be p()vidc(l
elccrrically by ! bw O drivcr norc suilcd
to a vcntcd box. To rcducc thc ldal sys
tcm Q (damping cftccr) r0 lhc idcrl uhrc
of .8. sm ll rnrounr oI D cron drnpir!
mrrcrirl is nutfcd tighrly insidc ttrc crl,i,

Conslruction
Only thc most bric of kr)ls is rcqlircd r(i
rscmhlc th.sc loudspclkers. You donr
nccd spcci l clrmps or jiSs and rll rinrhcr-
work has bccn prcciscly nrachincd. yotr
wiil nccd lo usc ! ntd.,ing i()n rhourh,
lo connc.t thc driv.s t() tlc fossov.r

On lhc olhcr hrnd. il tou arc cxpcri
.nccd in erpcntry. you .ould n.kc yorr
own enclosurcs rid pulchrsc jusr rhc
driv.rs rnd cn,s$!cr networksi doins ir
this wdy you shnd lo s vc quirc r bil of
moncy. HoNclcr this should bc brhn.cd
agrinsr lh. high qu lirv finish rhrr rhcsc
pre-cul cncbslre\ will givc. Thcv rrc tin
ishcd ir n ldy good-hNtinr svnthctic
bl.ck vcnccr whi.h i\ I good mrtch tur

Thc brtflcboad ()n which rhc spcrlc^
rrc nxn'nt.d) i\ rl$ ii ishcd in a s!bd!.{l

Nor srt icd in thc liir. bur nc!c'rheless
esscnli lt,).onslruclnnr f.: (l) I ruh. ot
PVA rvoo(l\v.rki r sluei nr{l (t) r !)tt .l

(lhcsi!. lnnD hft (r{. IiUels N. 5

'la{ghr erd \iiD llll) lhr rrfc is
nccdcd ro nrnkc ri,rishr s.skel\ t(r
nounring rh. (l,r'ds or rh. ll.nr hrtlte

licrlr hv rm !in8 thc contcnls of thc
l(rg llrt h'r. lhis nrusr t. dorc vcry
catutully lrcc|usc rhc lop. sidcs lnd bor-
r(!n of cr.h endo{rc rrc in wrap-
n(rn(l ticcc rnd hckl rogcrhcr onty by
rhc d.coralivc v.ncer "hiDgcJ which
ll(\\ rhcn l,) bc f{tdcd. lf you rrc nor

crrclul in hrndling rhc cnckxurc in rhis
nnn lou .ould tc0! thc vcnecr and spoil

You should !ls, cmpt! rhe box contain
iD8 lhc nrdividtrrl dlivc^. rhc crosovci
nclqorks rnd thc oth$ componctrts. ro
cbc.k thrr rll h vc becn supplicd and rrc

RcI{nc shrriis rsscmbly. ir is *isc to
drill pil(n holes ldl thc scll trpping rcrcws.'ihis cn!trcs rb t thcy l)cn.trarc in I
sfrishr linc .trd rlso obviatcs thc posibi!
iry ol splirrinS thc tinbcr. The $rcws.rc
srfplied rnd rll rrc thc srnrc s'zc: a 2nn
(lrill si!es I sritablc fi1{)t holc. Usc rhe
drivers rs r tcnulat! ahcn nrarking rhc
holcs. l)ur hkc qrc to rvoid rny damrSc.

Rcccssed r$nrin.l hbcks fc ntuntcd
,r' rhc hrck fMcl Erch rcqtrii.s four
urning \c,ervs lbr which thc pitor hotcs

slurld rho nos bc drillcd.
wirh rll rhe d.illing.oil crcd. you can

|r)cccd aith slucinS thc cnclosu.cs. Thc
w,rtrk{nd nrcmbcr rcturllv lolds arrnd
rhc brck pNrcl rid hxs a nlchincd rcburc

LIY ]L
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ith th€ odv€nt oi modern dlglol
oudio devices such os the
cor.poct disc, dioltol oudio top€

ELECIRON CS
FT - t!30

(DAD pulse code mod! otlon (rcM) ond FM

stereo solnd on h { VcRs. the quoliiy ot ihe
oldio source of mlsic hos imProved
dromoiicollv Wih ih s improvement n dgrcl
sources come ihe use of venled enclosues
w ih lypicol €ffciencies orolnd O 2( Th s hos
ploced o siroin on ihe overoge domesiic
siereo omplifier io be oble to provide
enolgh heodfoom wiih odequoie sound
pressure lgvels The€ ore two soluilo^s io the
oroblem - spend megobucks on o
commerciol omp lfier, or buld your own

Over the yeors lhore hovo been mony
power ompl/f 6r des qns publishedior home
consiruciion sorn€ hove been comp€x,
others diffcut to buid ond sei uo ond
dgsLgns us ng MOSFETS. ogoinsi or the ih€ory
ond prom set hove, n genero. noi been os
Eioble os so.r'e eoiier blpoor designs Some
deslqns hov6 been very good bul there ore
vlriues to o blFE or design, it nothing e se the
reody ovoilob ity ond ow cosl ol outpLri

wiiholt dolbi, the most pop'ior power
ompliUer module ever described ond bu i
worldwido is the o eino FT!48O. usinq

2N3O55/MJ2955 oulput ironsisiors.wilh on
esllmoted IOO,OOO being conslrucied in
ore rorm or orDiher Ihe 48O hod onlv o tew
probiems tor consiructors, ond wih the new
DlGll25 powq ompirier ihese problems
hove b6en oddressed ond overcome

The new design
Th6 new DGF25. so nomed trom lhe
common use ot dqio sources ond h 125

wotts RMS copobilty. lses new iechniques
ond old, we I proven iechnology, some o litlLe

When Slr Clive sinclol desgned h s seres
ol ompllffer modules ln the l96os. he worked
on tho semse ihot smo I s sood ond his

modues were vsry populor ihe wo d over.
Ihis proleci s smoller ihon St C veh ear 6r
etforts os hove used CAD (compui€r-o ded

rhe Efl-1430 75/125 wall audio powet anp mo.lule prctotype; up to 125 w,ns
output lot C30 ot less! And it tits in the pah ol yout han.!.

amp module for around $30?
by Graham Dicker.

Dlct-t25 AUDIo
POWER AINP TNODU1E
A 75/725 watt audio power
Unbelievablet But here it is,

l4 ETI Aud o Prolects
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Flgur.2: ho* to a.E a "todca steq"
retwotk tot hlgh t€qu.rcy tt'blllty,

oltemoto cyclos from eoch hof ot the
ironstorm€r windlnq. Alterrntiv€ry, iwo
tronslormers rnoy be used wth ihelr
Fcondanos conn€cled in se es The D€ok
vo iooe oppeorlns ocross the copocltors is

VRIIS x 1.42

whlch gvos +/- 38 volis when usns o
28 G28 V s€cordory ronslormet such os
the DSEO]44 trom Dlck Smlth Electronlcs ond
reo ons oi slmilor ironn es, or + /- 32 volis trom
o 24-0-24 V trollllomer. These voltoges o€
wlth n lhe specifled wotk ng voltoge of ih€
eleclro yt cs. Under lood, th€se voliog6s wll
Gduce os o r€sult of lh€ clvnomic recuht on
of ihe deslon (ow ns to ihe lnternol
rcsistonce ot ihe tronsfomer ond dlod€s}

The wlr ng clog@m her€ shows how io wke

Flgttt t: cltcult dLgnn ol
th. n w pol/at amP nod)le

How it wotks
Tt\e drcult h shown ln Foure l. Ihe lnpLn siog€
conslstu of two 8c557 PNP ironslstote Ql ond
02 connect€d os o dltt€€ntlol polr with Ol3
bose b€lng ground €tetenc€d, Thls resulis

lna sloht outgn ofi!€i voltoge ol obout 3oo
mV, buf does not odve6ely offect
p€dormorc€ or r€lloblllty lt does how€vor
ollow lor dc coupllng to th€ oudlo sourco. li
shoold b€ not€d tho mony ot th€ new CD
ployerc hove frequency t$pons€s thoi
€xl€nd down ic o few H€rt (olrno6t dc' ond
It hos been or€ued ln lhe post obout the
b€n€its ond dlsodvonto€Fs of o rcsponse
thls low' Ne€dl€ss to sor r fls thete lt con

The output of Q]'s colL€clor so€t io lhe
bose or O3. whlch ls th€ moln goln stoge tor
lhe dmplli€r. This sloge ho3 o voltog€ goin
of opproxlmot€ly 2OO ond unllotsrollsoion
ond comp€Nonon b plovded by C2. The
two dlod* Dl ond D2 provld€ folword blos
tor the outpui sicr€p to enobL€ o qulesceni
curenl ln lh€ oder of 40 mA 10 now, to
rsduc€ crossovsr disiortion. Reslsior R6
provldes cur€nl lrom lh€ posfivs supply rcil
when a3 h nol conductlns. BoolstrcpplrE
wos lnllloLt iesied in lhe gototpe but the
ocld€d compon€nts did noi \toroni the
extro power ovolloble.

The outp{Jt stoqe conslsis ol o s'jp€Fgoh
pof of output tronslsio6 ln the fomlllor

2N2955 (75 W)
ra,45o2 (125 rl)

complementory symmehy conigutotlon Th€

sowott verslon us€s 2N3O55/MJ2955 o{itlt
devlc€s whlch hov€ o Hfe ol 20 ot l 5 omp$
coll€ctor curt€nt, whereos ihe
tv!8O2lMJ45o2 polr hove o Hf€ of ?5 at 4.5

omps collecior curl€nt, Th6 soll€nt
chorocte stlcs of the devlces ore datoiled
ln the occomponylng dolo sh€eis

It ls h€€ lhol economy of deslgn con be
mod€ over the onghol EIT_48O d€sign
lnsleod ol uslrE two polls of devces for loo
wqth ond lrc€osirq til6 dN€ requfern€nlt
we octuoly decreo3e the dri,e teqJ€menls
ov€l th€ 50 wott deslgn by uslng devlces
wllh hloher soln ot tl€ normol op€loilng
condltlom. S€condly, os lhe outpui stoge of

16 ETI Audio Prolecls
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ETt-1430
MODULE

Figuto 3: the a.t tition ol a zobet (LR) network, in conjunction
wlth a edes slep ac netwotk, can solve stability probtems
wilh pafti.ulaly "tfiflicun loudspeaker loa.ts,
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ETl.l 413
ETECTRONIC
cRossovER

ln the Past there have been many Circuits lor Audio Electronic crossovers but
the one presented here js based on an unusual circuit, is simple, versatile

and above all easy to build and use.

Simon Lgadley

^$F
q:" li MIJ-
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E Llceattror n I a 0 rcossovcer

ELECTRONIC CROSSOVERS are used

to eliminare rhe need for thc ineffici.nr.nd
heavy unirs thar are use<i in conveniioral
speaker .rosove6. They a.e used to sPlil
lhe audio specirum into 2.1 .nd sonetimes
4 ranges, which are rhen fed ro a separare
adplifier for cach speaker. The advantages
lie in rhe facl thar the drive to cach of fte
speakeE can be adjDsted so that the difier
ent sensitivi(ies of lhc drivcN Bar.h. In an

ordinary pasive crosolcr this natching is

done by aiienuating thc drive 1o the sPeak-

ers piih large watlage resislo^ which wastc
power. The pasive crosover musl bc de-
siS.edwith the particular drilcn in mind so

thal ir willwork properly. Pltling d particu
larpdsive cro$ovcrin a speakei sysrem tor
{hich it wasn'l designed will resull in poor
sonic quality unles the drive6 are very
rimilar Wilh !n eleclronic crossover. how
ever, boft tbe crosover frequency and the
levclof drive to each speakcrcat bt varied.
allowing il io comPcnsalc for a great rangc
of driver specifications.

Constructionr
Thc whole unit is built o. a single board
rhat can be conligured 2 ways. As a mono
3-say crossoveror as a slereo 2-way. Begin
by deciding which vereion you wish to build
and then seleclthe values from $e uble ior
the c.osover frequcncy sweeP thar you de-
sire. Check lhe circuit board for shorts bc-
lween lracks and then place all lhe Pa$ive
comporents (take .are ro orientale the .a-
pacitoF as in rhe diagram) Ncxt I suggest

that you use IC sockets for all lhe op amps,
it will nale lesting casicr and replacemetl
in case of componcnt failure quicke. in tbc
furure. (ihe extra cosl is well worth itl)
Then place the power supply components,
laking car€ 10 pul ihe regulato.s in the cor

recr spot. The power lranslormer also tils
on the board so it Day bc necesary lo drill
oul ihe mourliDg holes rosuit. The pots for
$e irequency adjushent also iit onto the
board. Solder shofl lengths ofwire lo the sir
lerminah of the pot and lhcn pass these

through ibe board at thc correct points ard
solder rhem to thc board. The two LEDS
are soldercd tdgether sith the Anodes of
each connecled to the Calhodes oI the
other. T*o flying leads are lhen tate. to
the board. (Noie: the anodc is lhe lotser
leg ol the LED).

TESTING:
I found n best ifthelct wern t filled al this
point so thal you can tesr if $e power sup'
ply is functioning.o(eclly. Connecl2,!lv to
the kansformer inpul and lhcn use a mul-
timercr rc see if the power rails are present
althe.orrecr pins of each oflhe ICsockcls.
lfnol, powerdown (renove the240 V from
rhe wall sockct) and .hecl thal lbc djodes
and thc regulators are propcrly drientaled.
lf all is well, powerdown and inseri lhe IC s

(check onenlalionl) Power up again and
feed an audiosignalinto the inpul. Usingan
amplifier you should hear filtcred outpul
from each of the oolputs. Turning the Pots
or each channel should sw€op the frc_
quercy up and down. II not po{er down
and check all cornections, Becarse the 1wo

filter blocks arc identical. at least one
should operalc so you can comparc then.

Sellirg the LED rhreshold will depend ot
lheusage lhatyou have for rhe unn. Besides
providing poser on indication, the LED cir_

cuitry can be sel lo indicate thal a PredetcF
mined inpul level limjr has been reachcd.ln
a PA system this mighl be the odB lelel
while in a home Hi-Fi n may indicaF onset
of clipping in rhe preamplificr. The multi-

rurn tin por is.djuslcd togjve the iequired

Packaging:
It yoD intend using rhe unil with a PA sys
ten you will probably wanl ro motnt the
unil irto a 19" ra.k mounling case. The frc_
queDcy adjusi pot *ill be besl mounted on
the reai oitbc usit as ihey willtrsually be sel

once and forgouon, also it is besr thal they
are molDtcd far fiom prying hands. The
Ievelconlrols are besl mountcd od the front
panel$ thal lhe syslem can easily be luncd
in differenl rooms. Nole ftar theLevelcot-
lrol pots are @nnccled to the outPuts wilh
flyinSleads so thar rhe unil has flexibility in

If, on the oiher hand lhc unil is being
uscd wi$ a home Hi-Fi unit then the con'
strucrion can be more nodesl. A small in-
strunenr case is idcal, si.ce ihesiSnalleveh
are quile high and a folly shieldcd case

theretore unnecessary. Mount the power
switch and power cord asay fioD input ciF
cuilry to Dinimise hum pickup.

Filler values
To ser the c.osstver lieqtencies, you
need lo sclcct values for (he resistoN and
crpacitors rhal su(ound dre filtcr ele-
menrs. Around IC3a. for inslance, we
need values for RV1a. R18 and Cl. to do
this we apply lhe formula:

F:
2x3.l4xClx(Rvla+Rt8)

Assuning F for the low to Medium lransi-
ri.n is 400 Hz. and we sel Cl:56n. we

discover thar (RVla + Rl8) cqudlsl
1

--314^56-L""lqr
= 12062 R

*hich can satisfactorily be rcalised with a

l0 k por,nd a 2.2 k resislq in series.

t-
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How lt Worls EII-1413
The basic dssign is based on ihe Srate
Varitble Filier techniqu€. fhe tille.
used three op'smps (1C2, lc3a and
lc3b) lo provide high pass and low
pass oulputs. Centre lrequency and a
are lndepenclenlly variable. The circuil
15 olten lermed a Universa, Acaive Firlei
By v..ying lhe Fc netwo.ks (6nd sim-
plltylng lhe deslgn by allowlng Ct=C2,
Cl0:C11, & Fa:Fb) lhen the lili€. b€-
comes easily iurnablo.

The input bufier (rcra) silnply pro-
vldes somegalnlo oltsel the loss in lil-
!srs. ll lhe gain is insufllcient m€rcly,
chang€ the v.lue ol FV3. Thethreshold
lndlcator (lclb) is simply E coftparator
lhat shows when the rectllled inpul
voftago erce€ds a certain value. The
luF cap across ihe diod* (C5) pro-
vldes a hold lunction sothat peals can
be detecred. The trlm pot allows th€
threshold lsvel lo be adjusl€d over .
wide Enge ol values.

To calculate th€ values for the C.oss-
over Freq us€ the above lomulas or
refer ro $s values that we have chosef,,

1"9 so.

c3 R9
10k

R2 1OK

3 10K
1c

3

R1
101

3-
R10
20k

lClo

t

R13

loK 02
I N9l4

Not your average
disability.

Mult iple sclerosis usually first
affects people in their twenties and
thirties. lts symptoms are
unpredictable. somel imes causing
severe disability. Thankfully the
problems are more oflen only mild to

Mosr people with MS are very
independeni. With your undersianding
they usually stay that way.

The @mponents around IClb hlvc lhc
same values. Using lhc conrponcrls in rhc
circuit gives cros-overs !r lbout 'l(l(l llz
and ? kHz, whicb seems to br qunc snris
factory. Howeve.. do no1 be rtrlid to sc
lecl differenr values lo suir your sct !p- o,
indeed, rhe type of music you likc !o lisrcn

ln the event Ihat you decide lr) coDlir
ur€ the network as lwo rwo Nal cioss
ov€re, you will need lo mlke surc rhrr
both speakeN cro$ over al rhc slnlc ftc-
quency, so all lhe conrponcnrs Nill hI!
the same values. h this contiglralnnr. lhc
input buffer and the over runge LED cir
cuit can be rcmoled.

ETI'1413 _ PABTS LIST

R6ldor. - all 01,2, 3,4, 5 .......... N4001
rosisioB y. ran, 1% D6..,,,.. ................. T N4004
molallilm uda c.plcIoE
oth€di$ 3paiti.d, C1............. ..........33n
allvalu6lnolms. c2..,,.....................33n

Ft,2,3,7. 14, 15, C3................ ...., 1Op
21 ,,. .,,..rok c4. ......
Ft4 16.17, r0 ,,3SOk C5. ___ . _ r
F6, 5, 3, 11 ......_.....1@F C6........... ........10!
F10.....,.,,,...,.,.....,,.20K c7......................jop
R12.................._...,,2K78C0F Ca.......................470!
R13..................___...470K C9_,----...470p
F1A.......,,,.............2(2 C10..................s6n
n19........................2X2 C11.................. ..56"

SffLondlctoo PolmrbtrFtcr.
lc2. 4.,................,..IL071
1c3,5,1.................IL061 FV2................ 20kduat
tc6.........................7a15 FV3.... 10kog
tc7......,,,,,,..........,..7915 8V4,6,7............ 10k
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IC3b
R21
10k

I Ci.3.5 - TLC72

lc2,r, -T1071

D3 5 rN 400r.

-1

.:ll
'"1

= 100K -Ic5o
1vt
R20

I
I
!

[ ,", n.n -,T'

T

fh. unlt c.n bo conllgurcd ln t{o b.alc Mt' to glve dthd . 3 |'a/s

Cenlre Freq

fhe lnte6 rc1| o about the @nl@ lrcquaq in the nains shown
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STEREO LOUDSPEAKER
SWITCHER Terry Kee

Have you ever wanted to switch between two pairs ot
loudspeakers to conlirm that your favourite pair is simply the
best? ll so then read on. This ultra-useful project includes an
anti-thump circuit and also finds an applicaiion in the
recording or home studio.

A LOUDSPEAKER SWITCHER is ex-
tremely simple in concepl yei it finds a
wide range of applications for the audio-
phile and in the rccording srudio. The
most obvious applicarion *ould be 1o use

it as an tB loudspeaker swilcher. Subjec-
tive iisrening tests on rhe soDnd qualily of
two stereo speaker systems can bc nade
*bile the switcher is uscd to quicftly
swilch betweer thc two pairs under tes1.

24 ETI Audio Projecls

In a recordirg studio ervironmcnt j1 is
often required lo use a1 least two pairs of
nonito. speakeN whihl doing a recording
or during a mixdoen. A high qualily pair
is used to monitor the sound qDalily of thc
recording. $e other paii is uscd 10 give
lhe engineer an idea of the way it would
sound in a lypical hifi scl-up in lhe home.
The loDdspeakcr swilchc! would also be

.n economical apptulch ro switching be

tween the lwo pairs using a codmon am-
plifier. Do I hear whoops of deliSht from
those {ho have been denied music be-
cause the anplifier iD lhe lounge has

valked inlo ihe studio in the spare room?
Anorber featurc of the ETl1412 is ils

anti-thump circuil. At svitch on in an

audio sel up ihe ftsl sign of liie is noF
nally heard as a thunp {rom the spcakers.

In a syslcD where nany audio processoB
are interconnected, eg, in a sludio, where
powcring up via a sinSlc nain! s*itch is

common practice, the thunp can be quilc
a problem. ln exlrene cases it can actually
danage thc speakeA. some amplified
produce loud thumps on their own at
swilch-on. Tbe anli lhunp circuit is incor
poralcd to reduce lhese problems.
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ETt14l2
Bo.lstors...... al 1/4 w,506. unless noled

R9. ..............470k

R11 ........... t00k

Rro 20 . ......... 3F2 sW (se6lexl)
RV1 .. ... 47k vonicalpresel

c1.... ......... 10n gGen€p
C2... ..... ... .15n greenep
C3.. ............. 100n grenmp
C4 5 ............... 3p3 elslmlyiic 25 V
C6... ..... .220F elecko'4ic 25 V
C7.9. ........... .2F2 elerrolylic 25 V
c3.. .......... .10n ceBm.25 V
c10,11 ... 220n greencap

LED],2......... ..5 mh LED
01,2 .. ...1N4004
ZDr ........... 4\17 Zener 1W

_ PARIS LIST

03.4,5... .... ...1N4143
01.02,03.. .......8D139
04..... .............8C100or€quiv
lcl.... ......... ... 3140 FET inpul op-amp
1c2.. .............. 555 rimer
1C3... ............ .40138 duaLD tlipiop
lc4. ...... ..7305 5v regulalor

R1Y1,2.3......... ...pc!mounl.9DPDT6V,
5 A 72 ohm @il Gsislanco
(Fuiilsu 621D006)

SW1 ......... . .. minialure SPDT logglo
sw2 ............. ... . di^rature ondl i€qle
sKr.... .....dc power sek€t{2.1 dm)
SK2-sK13 .........banana *k€rs or sockets

ol your choice:
3-pin DIL lC sockel, 2dl;
l+pn DIL lC skel,l.oli

ETI-1412 pcbt metal cabinel (145 x 70 x
150mm)r Zippy bor (26 r 54 x 33mm)r 9V
pluopack 300 mAt loudsp€aker €blei 6m iwln
shi6 ded cabler relulalor clip-on: heaisink.

Price eslimale: S80
(6xc!udi.g Plugpack)

a Schmili lrigge. lhings start to happen. A
555 rimer will bc lriggercd fq a.ound 2
secoods lnd whcn rhe dchy period cx.
pires. the relay cortacts *ill close ud
connect thc amplificr oulput 1o lhe speak-
e6. This should albw suffcient time for
the lanous power supplies to complete
charSing their snoothing capacitor.

The rnti thunp circuit is now sct and
can onll be r.s.r by runng olf thc powcr
supply. In normrl usc rhis funcrion is quile

adequate lnd resetting k only requircd
when the audb sysren is swirchcd off.

Constiuction
Building lhe switcher should rot pres€nt
any problems as most of the components,
exccpt for the rcmotc control, are
mounled on the pcb. Slarl by checking rhc
board td bridged or brokcn lracks. Oncc
y.u are s,risfied rh t rhe board is acccpt'
dblc, drill all the necesfy holcs, includ

ing those for mounting.
Nexr inseri and solder the links. resis-

106 and capacito$, raking care to eer $e
co(ecl orientation of thc elecrrolytics.
The IC sockets come next. Make sure thal
they arc pressed do*n properly on tbe
board *hen solderirg. Do not inserl the
ICs thomslev€s unlil later on. Next pro-
ceed by motrnting and sold€.ing in thc
relays, RVI ard iinally the diodes, lransis-
los and regulators. Ensure thal ihc po-
larity of the diodes is corecr and rhat the
rransistors and the regulrto. are oriented
rhe corect way. Refer 1o lhe componenr

Tin the copper nacks of the .elay con'
nections lo the amplifier and speaker as

rhey will be carrying high curents utder

Betore rhe wirirS to the pcb can be
completed, rhe switch and socker need lo
be mounted on rhe front and back panel
of the bor. I have opted to use banana
sockets for the speaker and amplifier con-
nections, however other socket ttpes nay
be !sed. Slarting with lhe back panel, drill
the bol€s for lhe bana.a sockec o. sock-
e1s of your choicc. Then proceed wilh the
holes tor the on-olf switch. dc power
switch and remole cable on the front
panel. On.e thal is dore mount the soc[-
els and switches ioto posilior. A clamping
rubber Srommet should be used 1o faslet
the.emote cable where it leaves lhe box.

Use tinned copper wire (22 swg) to con'
nect thc ncSarivc tcrminal of the lefi .m-
plifier ro thc n€gative end of ihe len A

26 ETI Audio Prolects



/?,stsetord orpnv 1f

oooooo

.t-H9ru v rHctu s rHctu tl3l v 1l;l'l s Ljll
dwv s'l s'l dlrrv sr s]
++++++
oooooo

+
+

+
+

o
NI

ofo
A6

zttr- tLa
Hf Hfll/'iS

sfvv3dsonol
NO

o

.|eurd r@ .qr !o not@s6qr ioJ $pq aqr r(I 'p.uels aq ao! uB
torrrlor .ro@.r .ql Jo uolt.u$um aql

'u!ptr!d
3q aou ue. lel.os .p )l.ed8ntd pue qrllas
go-uo eql q.d aqr uo A 0 ol perteuum sI

r.gldue U3t eqr Jo puruer e^t!8.u eqr

,!uo reqr .loN suolpeu'ror la:{.os ol Dg
]due pue leryeds aql loJ .tqb rqB.ds
-pnot atqetlns asn padasqo eN sa'lgel
-od r.eror eql leqr ens eleu oqv dola^
-3p uer sdooFunq per@hun se pelrauuo
tou sr st.uueq. lq?u pue Dq .ql lo I?s
-r@ar .^nE8au aqr l?ql .rnsua or rueuod
u sr U srary.ds g pue V tq39 p@ llu
-td!u! rqSF 5ql roJ 3ues aql op {EItmtS
CuBtselP tuulA aql or ratad) t.ued:treq
oql uo sl.tros tql le iolsedspnot g Pu?



to

o

:1+

"r
BA

s€lector switch and lhc two LEDS on ihe
lop plate of thc box. DriU anothcr holc on
lhe side for fic remote cablo. Usc a grom-
met or tie knot in the cable to fasrcn n
down. I chose 1o us a t*in screcncd cablc
with the outer braidin! connccred ro 0 V;
6 m should be adequate for mosl applica,
iions- The writing can Dow be conplctcd
according to the wiring diagram.

The n€xt exercisc is to 8o back to thc
pcb and check u verv ca.etullv for d
Joints and solder splaries, a of;hich ar;
quite .ommon even for lhe expcrienced
consl.uctor. It is important to chcck for
shon circuih in the viciniry of rhe ampti-
fier and speakrr mnnecUons as a lmptc
solder splalh can be an expens've onc.
Once you are convirced that all is wcll.
inscrl rhe lcs inlo rheir eckers makrns
$re of thcir corect orientatron. Take rh;
usual prequtions wirh handling thc
CMOS devices.

tgrting
Connect the 9 V plugpack and svitch on
the dc pow€r swilch. Ii the ncasurcd volr-
age rail n not within 800 mV of 5 V, dis-
connect lhe plu8pack and re,check thc cir-
cuit in rhe vicin'ry of rhe suppty roil tf r
is well, one LED on the rcmore witl t,shr
and toggling rhe sclecLor rwuch witt ros;tc
RLY2 and RLY3 The relay swrtching can
te heard as rhe onracrs chansc oler.

Next, Deasure the dc voltage ar pin 3 of
ICr and adjusr RV1 for a .eadins of
600 mV on lhe Dultimeier. This is thc
marimum knsitivuy for rn8eering rhc
anlithump circuiiry. Connecl rhe amoh-
fier and speakers to rhe unir and once r'h!r
is done, power up rhe amplificr with rhc
volume control rumed right down_ crad-
ually increas the volume conkol, wnh a
eund source conneded ro the dmptificr.
of courk. When the sisnal lelel cxcccds
rhe threshold lelcl. ICI wrll rriggcr dnd
srarl $e dclay r'm€ thereafrcr connecr'ns
lhe speakeE. Tte rnsirivilv can be dr-
qeased by adjusling RVl fq a hiAhcr
threshold voltage. If you want thc tinc
delay changed then it is a simple matrcr of
changing the value of R9 or C4. the rimc
delay is siven by rhe equarnn: rd = I t.
RrC

Once the circuit is rriggercd it is time ro
use lhe swilcher fd swilching. logSling
the swilch on the reDote should swirch-
over your speake^ fiom pair A to pan ll
o. vice vesa. If not, then chcck your wn
ing lo lhe back panct of the unil and thco
the amplifier and spedker conne.tions.

Tlc 5V regulalor (tC4) wilt ger parm as
fte circuit will draw around 210 mA whcn
aU ihe relays a.e driven on. A small hcrr
sirk clip mounlcd on thc rcgulartr will
hclp dissiprte somc of thc b.aL.

ln use
Thc switch.r will copc with a naximnn
powcr raling of l00W inlo Sohns F r

channcl with thc stalcd rclays. Wc rccom
mcnd yotr do no1 swjl.h nclr or at fi,ll
poqcr duc to rhc prohlcns of swit.hin,r
highly indu.tilc loads. It s far bclcr ro r].
safc lhan sorrv F ihcrmorc thc lilc .,

f.lrn.y of ihc rclays icnds to deqease
whdr \wilching high cn..cnts-

somc svilching noirc will be apparctrt
dn,, ro rhc switching of inductive loads and
oPln.nctrtrirl8 rhc amplificr ourprrs for
thc .hxng. ovcr pcrtud. Iror these reasons
it is inFrative to use an amplifie. that re-
rains srlhlc lnder thesc conditiors. CeF
r^in vrlvc amplificB, for cxanple, will
t,rtcsr quite slrongly by extenninatin8
thcmsclves under no load conditions.
Also, avoid using ac coupled outpu( am-
prific6, red€Inber them? Th€ switching
noise hoalds itself as a click and is de-
pcndcnl on signal level, amplifier, cross-
ovcr and speaker lype. As an option, con-
nccling in Rl9, Cll and R20, C10 across
rhc riSll and lefi amplifier .esp€ctively
\hoDld hclp reduce ihe switching noi$ a
lilLlc by int.oducing a load a( high fre-
q,'cncics. Ihese components can be
rnornr.d at thc sockets on the back pmel
(scc thc wirins diasran). My collcasues
and I iclt quiLe strongly about having
nnnin[l additional circuitry in rhe audio
prrh dn,l !1 avcrag€ listcning levets lhe
rnnsicnr oisc is ncgligible. a
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Headphone distribution box

consumino ond oeneroliv noi verv

Prolessonol studios !se heodphone
disilbUon boxes which o ow Lrp io, soy, six
pons of heodphones 10 be conrecied lo the
speoker ouipli ol on omp iier f ihe
heodDho.es lsed .jre oll the some eoch
Dol wllrece ve the some evel li more thon
six po rs of heodphones ore reeded, onolher
distrlblton bot con be connected io tho

Mony snrd os us€ protessionol50 to IOO
woli ompllen io dr ve the heodphofe<!)
The overoge por of heodphones reqlres
less thon I wolt for hlgh I siening revels, so yo!
moy wonder why stldos lse such hqh
powered omps lhe reosons for ihis ore
smilor to ihe reosons whv 20 To 30 woii
reference mon 106 (Auroiones. NSlOs. eic )
ore conriecied io hqh powered omo fiere

Fnsiv, tho hoodphone omp iier, iko ih€
mon 1or ip6oker omp fiere, s uslo ly luhed
on ol the slort of the doy's work ond remolns
on unl ihe studio s shut down for ihe nqhl
(or eor V morn ngl) Obvous y. ihe ompirler
musi be obe io w ihstond th s lo.g workood
A 50 wott omplif er de iverng o few woiis
ol power to heodphonos is noi going io be
working vory hord, ond there s less rsk of it
overheoting ond mo iuncl on ng n odd I on
io ihis, there is tile r sk oi omp Jier clipp fg,
since the ompllf er is runnng wellwlhin ts
copobiliiies Ampilie. clipping h po$ibly ihe
bgoesi couse of iweeier ond heodDhone
voice col bun-out t oso mokes thngs

Mon home sludios don't demond ihh
much irom iheir omp fiers, nor con thev
oltord to buy o 50 or IOO woit or.pliler for
The heodphone system.

The Sonics heodoho.e distibllon boi
o ows sx pats ol h9h impedonce
heodphones (4O to 600 ohmt to be dr ven
by o 20 to !O woti omp ier, such os mosl
domestc hi f ompliers tcon be ossembed
in o f€w ho!re lsng porrs thot ore reod y
ovo lobe from eecironic comoonenl
supplen nc!dng Joycor, Dck Smiih
Eleclroncs, Dovd Reid Electro.cs. Tondv.
eic There is no pr nied cncuit boord needed,
ond the whoe ihing cosis opproxmotely
s35.OO.

Circuit derails
ihe crcutdiogrom is shown n Flglre I The
c rc! I. s desgned 1o drive up io s x po 

^ 
oi

stereo heodphones wiih mpedonces of
40ohms or .nore For best res! is use
hoodphones of ihe some or simlor
mpedonce, ideolly ihe some models.

The resislors obelted Rh form volioge
dvde^ w lh lhe heodphones, ond prolecl
ihe ompilier irom being domoged Even f
oli six heodphones go shori crcuii, ihe
omoiferneverhoslodriveo ood ow6rihon

The resistore ob€bd AL €nsue ihoi wiih

30 ETI Aud o Projects

no heodphones pugged n, the omplif er is

sii connecied to o lood Monyompll€redo
not opprecoie belng iurned on wiihoul o
ood connecied lo thel ouiputs bellove
ihs con sometimes eod to ompller
domooe, blt I don'i intend to orove tt

The cncuii d oorom shows the siereo

Fig!rc 1: cncuit dlagram.
sockols os they oppeor ln reoltie, smp fying
the consirlction ond (hopefLrlly) ensurno
thoi everyihi.s geis sodered in ihe rghl

Construction
The lnl s housed n o plostic zlppy'box
opprox molely ll cm x 2ocm x 6cm Since
o heodphofe distbution box spends mon
ol ih time onihe foor, you moy wonl to b! d

it into o touqher mejo or d ecosl box. f so,
moke slie the sockeh, iermino s o.d w rng
ore e ect co y insuloied irom the box, or e se
you moy creole o shod cnc! i ond domoqe

Al sockeisond termnols n lhe proiotvpe
were mounied on ihe boiiom ofihe box os
ths s much more rigd lho. ihe id siod bv
mor* ng olt ond dr ng o ihe hoes lhe
tomploie plov ded n th s orlicle wi moke the
job eosier, ond olso serves os o ironl pon6
Just phoiocopy ii, cui I oui o.d lix ii to ihe
box wth o thin smeor of olue I lsed a LIHU'

glle silck). Moke sure lhe e.nr€ iempote h
glled down, noilust ihe edges, or orse the
hoes wll noi be occurole. Dri smo piroi
holes tlrsi, ond doni push ih,a drin too hord
orelse ii wl domoge the edges ol the holes
when 1 comes ihrough ih6 oiher sde, o.d
moy oso ieor the lemplote (Vo! did use o
phoiocopy, d dn'i you?) Atter the ho es ore
dr ed, ceon Lrp ihe edges ond put o oyer
of cleor sell odhesive conlocl onlo the front
ponel. This wi proieci ihe temploie ond
provde o duroble iinsh Uso o scope or
blodo io cut the opproprole horos n ihe
coniocitor ihe sockeh ondterminos io go

Tho protoiype uses siereo 635mm
sockeis, ovoiloble irom Jaycor TheV ore
mod6 trom bock or co oued posiic w ih
ihieemeto sifos ocross them thol se&e os
contocis These poriculor sockeh moke I
ssy io see whot co.ioct connecis to whlch
port of ihe heodphone plg Eeng p osnc.
they con oso b€ lsed n meto boxes wiih
no insuoiio. problehs

Fgure 2 shows the bortom ol o.e ot these
conneciors Underneoth, yod wilr l.d sx
terminoh, d row oiihree on eoch slde Moke
slr€ you use the row ihot connecis to the
ono sirips ocross ihe iop of lhe conrcciou
(The ierm nols ihoi co.necl lo the short str ps
ore lsed tor switchino oniv, ond do not
connect to onlhing wh€n the pug s n ihe
sockel) Iyou lse o d fferon ype of rereo
635mm socket, you mav hove io lse o
muimeier io lind oui which ieminos
co.nect io ihe etl, righi and ground
conneciions of ihe pu9 Sometimes yoLr con
work this oLrt by corefuv nldyng ihe
consltucton ol th.,a s..k6l

Ihe nett siop s io solder the components
onlo the con.eciors The eos esi woy to do
this h lo mouni The stereo sockeis Lrpsido
down, so ihol ihe sockeis ore on ihe ouhid€
of the box. You con now solder oll the
components in ploce wiih relotive eose
(don'l moke ony connecions to ihe ihree
'speokof iermino s yel) solder lhe
comDononls io ihe coniocls o. ihe sioreo
sockeis eloctv os shown n the cncuii

Once evervthlno is so dered in ooce,
lnscrew ihe 6.35mm sockets ond corelully
mouni the comp eied c rcu t ns de th€ box

The proloiype lses ihree 4mm bonono'
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WALKMAN AMPLIFIER
SKHui

Spe.kq conn*to6 and the plug p..k lnp so.kets ate nounte.t .n the rc parel,

THE WALKMAN TYPE radio a.d upc
player is one oI tbe mosl popular electronic
gadgels of modern rinres. Surprisingly, thcir
fanly high price tag has sudived simply bc-
cause ol onc unique featlre portabihy.

Thei.biggest disadvantage is rhat theorr
put is available to only onc pc6on. The aim
of rhis projecr n ro chanec that. ODe sohr
tion would be ro put the lilc{ul of lhe
walkman direclly inlo a biganplifier lfyou
experiDcDt *ith this you wiu lind rhar rhe
walknan doesn t sound nearly as Sood as it
used to. This is becausc it uses the head
phonecord as part of iIs anlcnna systcn. In
fact, the antenna is coupled inlo thc audio
oulpul scclion of lhe walkhan via a pan of
capacitoG. A second problen is thar rhe es
sendal portability ofrhe walkdan sysrem is
losr because lhc amplifier willrequire mains

So lhe requirementsofa walkDa! ampli-
fier arc lhat ir should be dble to narch fie
antenna correclly in ils oulput, be small,
drive a set ofsmall spcake6 to a rersonable
loudnes level rnd be powcrcd by baueries.

The ETI 1,114 walkman ampliiicr has
bccn dcsigned delibefurely to tlcklc lhis rc-
quiremcnt. Evcry walknan owncr shoul<l
build one or your uDn is just likc coree

The circun is housed in a tough mild steel
box. Il can be powered fron cithcr an ilrcF
nal batterypack, a 12vdcpluSpack forusc
as a bookshe lf Nmplitier or dircctly fronr thc
cigarcrtc liShrer socker in your or. Thc

spe. for rhis litlle beauly is shown in the

Construction
The emphasis of lhis project is on portabil-
ity ard simplicity. Conslruction oflhis proj-
ecl should take no morc than a couple
of enjoyable hours on a Sunday afrernoon.
By the elening you sbould have a tully
working amp on you. booksheli. No lime
consuningluning is required. Iheonly lool
used in lesting is a multi meler.

The pc board itsclf sits on fou! plaslic
sl.rdoffs. Onc edgc oI thc pc board hls r
swilch (Swl), and tvol.5 mn phono sock'
cls (SKl. SK2). This sidc of the board lDs
ro be fllsb againsl the netal tronr panel oI
rhe box to allow the switch and rhe sockcls
ro be accesed trom the front. This schcmc
reducts . lor oI limc consumirg wiring and
misrakcs. The only difficult rask is thc acru'
rale posilioning oI the holes $at have to bc
drilled or the box. So bclore you .semblc
lhe pc bodrd. makc surc you havc thc
mounring holc on rhe botron lloor of thc
box for thc slandofls.

In ordcr lo ecl rhe posirions ot rh. holcs
drillcd ctrrcctly. placc lhc pc trofd on lhc
floor ol thc box rgainsl th. fronr meul
p.ncl. By usins the pc bdlrd ilsclfrs a tcm-
pl!lc tnark lhc Iour holes t() be d.illcd.
Ncxl. drill lhc holcs on rhc fronr ud rcrr
p!ncls of lhc hox. lJse lhc published prnel
rrrvork in lhc dliclc as r drillins t.mplrrc

it you likc- bul don ! huch vorr pldsti.
Scot.hcalprnels t thisshSe. S.!c lhcm nn

lasl. as rhey are easily damagcd. To ensurc
the holes drilled hale thc ri8ht sizes, usethc
aclral comporenrs lo try themout. A round
needle ule or a small reamer may be nee.l-
cd. Always nafl wnh a sdall drill bit and
gradually eDlarge il lo the size reqlnedwnh
a tilc or a rcaDer. Il takes longer but you

Apad lrom gening thc right sizcs. it is
dso imporbnt to ger rhe righr positbns.
Especially the rhree holes drilled on the
front panellor SWl. SKI rnd SK2 ds they
arc rigidly soldered onto rhe p. board. Sol'
dcr thc three coDponcnis on d,e pc board
rnd see if you can mounr lhe bo.rd on rhc
srandoffs. Usually. a bit of cnlrrycmcnt oI
the holes and re-rdjustmcnr ol rhc board i!

Whcn you asentble lhe pc board, n does
n t nutlcr which componcnr you stan with.
lI rou hale all lhc componcnis rvaildble.
lh. assenbling should not takc nrorc thao
45 minutcs. To ensure succcss wrtch out
with rhe pohriry of lbe transistors. dnrdes.
clccrrolytic capNciros and the op'anps.
Pullin8 a heat sink on rhe rransisror is nor
ncccssury wilh lhis typc oi power oulput.
You can do so if you lcally sish bul makc
surc thc hclr silks do nor sho circun cach

Testing and Setting Up
Before you flick the towerswilch on. check
rgain rhar $c pohriLy olrhe I'ruery or plug
pact inpul n corect. Altholgh the anpli
ficr circuit is prorcctcd by dbdc Dl lgainst
ary .cvcrse powc. rnPut. lhe lcstrng Proce-
dure cannol prcceed wilh thc wrcng ilpur.
UnplLrg rbc cord connectinS thc wllknan
and lhc anpliiicr !nd the switchiDg action
olrhe \ocker SKI will autodrticalll, Bround
thc leh(L) rnd dgh(lt) channcls. wirh the
speNkers disconocclcd. turn on thc power
switch (SWl) and put your linscrs on thc
rru.sistus lbr 30 src to see if they gcl hol
Under nornal circumsmnccs. cspccially
*hen rh.re is nodri g bcing playcd, n
should stry cold. lI.ny of thenr do gel hot.
you rlc likely ro havc the birsing voltage
(hcncc. thc bilsing curcnr) srdns ibr rhal
lran\i\t(tr. Thc biasin-s current tor rhc t!an-
sisto$ Ql. 02 is solcly.ontollcd by R6.
R7. L8 rnd R9. Likcwisc. R2GR2] lbr
trnsistor Q3 rnd Q.1 in th. right cblnnel.
Ch..k rlut you hrv. thc righl rcsisftns in

Ncxr chcck lhc ourfut voltlgcsot rhc cir
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cuil with r multi-mclcr Thc nodc wherc lhc
tof I ohn' rcsisrors rrc j()ined sholld b.
silring al 6V dc !bo!. ground tor d 1:V n'f
plv. TIi\ rlk)*s r nui,ru$ sNinB in both
directnnrs ahovc and belo$ 6V If il i\
sliShrlv ditltrcnr Ionr 6v. ir is likclv thrL
lhe powersupply volraBc is rr)l cxrclly 12V.
ln rh. cir.uir di!srxnr. sc!cful vilrl poirus
have rhcir volrrscs rir.n so a .omparison
crn trc nrad. otr !ou,s. Ch.ck lhcn wilh
volr nrlhlncrers dc lollagc nrcasurc-

Parls Lisl
Fesslors (al 025w. r% metal lim unr€ss

Rr. F4 Rrs,RrA 1k5
F2. R3 R16,F17 120k
F5.R19. .. ..
R7. 83 821,822.. .. ... . .

46. F9. R20,R23 . . .. 2k7
Flo,R11 R12.F13.R24 R25,A26.827 .. 1F

(0 5w. rorerance 5%)

cl. clo... .... .louFr2sv (Erec)
C2,C12 .22uFr2sv(Elec)
c3,c13.... .. ... .220pF(Drscceramic)
C4,Cl4. .. .. . ... .. .33nFlcreen)
C5,C6.C16Cl1,C3,170uFr25V(Elec)
c7, cls. 1uF,35V(Erec)
C9 .. . r2onF(G.een)

Lt 12.13 ..... ...
(F@m D/ck Sfrilrr E ecl.o. cs cal L'j311)

tc1, c2 .NE5s34
o1.o4 ..
D1 1N4002or N4004

A slandard redangular banery horder lo. cary
ng eighr AA ce s Dck smrh cal -6123 A
singl€ sided pc boad. PC boald mounlino nnL
loggle swilch (Swl) lor ONIOFF could ony
ilnd ihs swrch lrcm Dick shrh Ereckonics
Two slereo 3.5mm plrono sock€ls (SKr, SK2)
wilh sw rch ng acrion can b€ obtained rrom Jay
cff E eclron cs. A 2smm DC pow€r socker
wiih swilching aclon (SK3), Dck Smilh .al
p-1665 A melar bok aboul 135 x 70 x l60mm,
oick smirh c.r. H'2744 Two sle@o clipon
type speaker connector ock smrh cal

Th€ lolowng pads may or may not be sup-
pli€d n the kr: The srereo audio abte nk be-
lv€en the walkman and the Sqnal ln on to
rhe amp [ier. A pie.€ ol prasric or barc pc
boad w h two 68A screws and nuls lor c amp,
ng lhe banery hodor. For obvious reasons a
pan or book sherl speakeB w r derinirey nol be

'--.'.-l*i*rir_.&

hcnt. Ihe ldluts you obtrin on yours do
not havc ro h. id.nricxl to mine. {{'rll!. !
fcw hundrcd milli!olrs discrcprrc) ( er-
pcctcd. Thc llnal chcck is on lhc sprkrr
ourpul cornccnn sK5 rnd sK6 M ke nf.
rhrr no dc volr!8c (0V) cxisrs at lhrt pornt,
or vour spcrker will be permancnlly d.nr

'lhc lNr rhn)8 ro mnkc is a.rble connccr-
inB lhe walknan hcadphonc output ink, rhc
'signrl-in soclct on your rnrtlilier. Prclcr
abl]. usc d doublc-core GlcrO s(eened
nlirophotrc.rblc. A srand.rd 35Nn
sr.r.o phono t{k is{tdcredon.r.h erd ol
dr. crble. Aplrr ton sdving rs an au.li()
link, lhc cablc acts Ns rn rnlcrna lir yotrr
wrlkmxn radn, (scc tlow it workt Obvi-
ously. for better rcceptn)n. lhe cablc should
be a !€ncrors lcngth.

(bnncd thc \pcakcrs thc connectus
SK5. SK6. I'lu! lhc cablc link inlo thc walt
n'rD rnd the rnlplilirr rnd rou rre rerdt n)
gol Dor'l l(rg.t itlou irc using b|xcri.s as

r fo*cr sourcc. usc nca oncs a

Hotx lt Works
lnplll secli0n
The inpul seclion begins wilh th@ FF
chokes in series wirh lhe signat. Their
lunction is to srop the amptifier tnpul
impedance lrom loading lhe W.tkman
antenna- To get good radio receptlon, a
walkman radio uses a headphone cord
thal serves as an antennt- Th. head.
phone coils inside the hea.tphone have
such a high impedance ar FF lrequen"
cies lhal it is nearly an open cncuir as
lar as FF lrequencies ar€ concerned,
For aidao lrequencios, the W6lkman
sees a dc load ol aboul 8 ohm (lor an
I ohm impedance headphone). withour
lhe coils, the cable (antenna) wirt be
loaded by the inpul impedance ol th€
amplaiier ol aboot 1.5 k. Figure 1 shows
rhe eflecrive impe.lance as sen bythe
audio and the RF frequencies.

The audio inpur ihpedance ot lhe
amplilier is simply eqoal ro the parallel
resistance of 81, F2 and R3 (F16, F15
and R17 tor the riqht channel).ll wo.ks
out to be around 1.5 k, which is a com-
proFised value afier some iterative
tesling. tower impedance is possibte
bur will start to load rhe watkman our-
p!t, resulting ih a poore. transient and
bass response. Any higher impedance
and the coils (L1, L3) will srad to pick
up strong signars nearby 

'ike 
a gene.a-

lor or a alrernaror, erc. The cutott, tre-
quency ar Ihe input is determined by an

'the amplilier

w. rorkl !i*e to thunk Di.k Sntith l:,l.tho,
La tt !tpr)t\rt{ t}1. nutknu rulb 0t
tmtkd\ se! nt nk d.vfbp"t. t ol th( rtoJ

HPEOANCE SEEN s]| AE

The amplilier is basic.lly conliguraled
as a high cu(enr outPot op-amp by
bottering rhe outpot ol the op-amp lo
drive a low inrpedance speaker. Since
rhe supply is only fixed al +12 V, il is
desnable to have the oupur sitring at a
dc level ot , 6 V lor maxinum swing in
bolh direclions. To achieve lhat input
level, pin 3 or the op-amp is lixed ar
+6Vwirhaporenrial dividerconsisting
ol B2and F3- Usingrheopampasa lin-
ear amplilying device (as opposed lo a
comparator), the inverring input ol the
op-amp (pin 2) musr cary lhe same dc
vohage (neglectinq inpul oftset voh-
ages). Hencelhedc vollage on the oul-
pul of lhe op-amp is also fixed at +6 V,
ll lhe bases ol lhe npn and pnplransis-
lors connecl directty to il, a srandard
class B amplifier is obrained, The usual
cross-over disrodion is iairly bad lor
class a operation, so rhe tansislors
have to be biased slighrly on during no
signal condilions. For the outpul
(where F10-13 joins) sirting at +6 V,lhe
base ot Ql. 02 musl be silting ar
rolghly 0.6v hiqhe.rlower lhan +6V
respectively. This requires lhat resis-
tors R6 and F7.RO and Rg be a lired
ratio. Io calc!lalerhat. assumewe have
a I 12 V supply and lhe op-amp oulpur
is sitling at exaclly 6V. We wanl the

li!H:"
!1e!!.4q! :!E! q! 4uSt! !q!!!

Flgtrc 1: fhe walknan antenna ,stem.
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Whot hopp€ns ls ihlsr o common mode
slgnolls tronsmlit€d down ihe line b€twsen
lhe slnql€ pon coble ond ihe r€lur.l signol
tomed by the ground r€tlrn ot bolh ends.
Thls s commonly colied o Hybrld or Kylo
circliit os clepicted ln Flgwe L il ls olso po$ib e
to €rd dc l6€1s down the lire os we I os ihe
oc Klo dgnds or lo spllt the oudlo specirum
up for dff€rsni purposes One AM toodcost
slonon us€d this iechnique 1or some months
ln poc€ or two ondllnes when ii lilst

An lnieresnnq hlnt ior those in the PA

buslnes$ o nwber or my colleogues hov€
in ihe posi used rigu€ e ght (8) llghtlr'g r€x
wfih boloncing trcnsfomerc ot boih ends of
ihe line in poce ol very long screen€d
microphone leods, wih consideroble

Til€ dc blos for th€ preompliffs ls provided
by o s€lt-biosing 2M2 €slstor b€tw€en bose
ond col ecior. Ihis wos se €cied to set the
tronsistoas op€roting polnt io centre the
co lector volloge oi opptoxlmotely 12 V.

The 8C459 tronsisiols wer€ chosen
becouse o1 thre€ mo n toclon
l) hlgh goin. typlcol y greoter ihon 5OO.

3) ihel h€ provides preiiy we on optlmo]
inpui termlnoiing lmp€donce for o wide
ronqe of microphon€s. giving opilmum

Phantom-fed
balanced mic preamp
Thls clrcuit, C rculi B, s ld€nt1co in opetotion
io circult A- with the excepilon ot ihe
oddmon-of two 2? resistors ldng io the + 24
v rcll. ond ihe r€ve6o of lhe tontolum lnp'.ri

.N4odern condenser (copocitoD
mlcrophones and some boodcast qrollty
ol€clroi mcrophon€s ol€ oll exiernollv
powered by o nom nol 24v supplyi some
eorly microphon€s rcqu € + 48 V.ln thls cose
dc ls f€d to the mlcrophone vlo boih leods,
blpossed interno ly wnhin the mlcr@hone io
Drovlde its op€tollns voltoo6. Thls ls colled

Audio ouiput ls senl 18O deqroes oul ol
phose on the two leods i.om ihe
micrcphon€. Ihe dc ls blocked bY the
tontolum copocltors ond tl€ oudio couplod
in the some woy os in CLrcuit A

Unbalanced mic or GP amP
A genercl purpose goin sioge whlch con be
used for o my od ot uses is shown ln Clrcu t
C. App cotlons include Boxendoll-lype boss

ond Leble conirols, compr€ssort €xpondort
limitels, etc. Ihe voltoge qoin is set by lhe
rctlo ot Rc io RE. ln ihe exomple given,lh€
voltoge goln wll be opproxmotely IOO
(belno lOk/lOO) Shouid you. for €rompe,
wish io hov€ o volloge goin oi 80 iim€s. the
reqllred emitt€r res stor would be given by
the colecior rcsisior Rc dlvded by the

,v**m]il

Flgu.€ 1: hyb .t ot Klo clrcuft.

Rc/Av
or lo.OoO/8O = 125 ohms.

Dop€ndir€ on the p€okio-peok oulpul
votoge requir€d, th€ bose bios resistor (Ru)

mov need som€ odjusimeni
The lnpul lmp€dorre of ihls stoge ls equol

hFE x RE

or in the cose of lhe exomple
5OO x IOO - sok ohms.

It ls wo h noiing thoi under most
crcumstonces the volue ot tho bos€ bios
rosistor is us!,€ly lorqer thon tho nonsistor
input lmp€donc€ ond os such moy be
ignored for lhe colculoton.

Emittet lotlower
The €milier lo ower, shown n Ckcult D, hos
mony oppl cotlons. Thls clrcult hos lhe some
lnput imp€donc€ os Clrcu I C (colcu oied ln
the some woy) ond provcles slbhny ess ihon
uniiy voLtoge galn blt subslontiol cureni
go n os the ouipui impeddnce ls

The coll€cior ]s bypossed io oudio
nequencles ond tha r€ientlon or the
collector @sistor limlts the moxlmum peok
io-peok outpui voltose. For mosi
opplicotlons ln low level oudio where ihe
peok-to-p€ok voltog€s rorely €xceed 2 Vp-
p, th€ circuli wlllbe quite usetul. Should you
wish to consiruci o conventionol emlttet
follows the oddliionol bose reslsior requlr€d
between bos€ ond ground con be ploc€d
on ihe botlom ol th€ pc boord (th€ coll€ctor
reslsior con be brldged o',.t wrh o llnk).

Slmple headphone amplitier
Th s circuli opsrotes in ihe s

Circult C wlth lhe excepilon of o chonge ol
lrons stor hp€. ro eminer r€s sto. ond o lower
vo uo ol collector tes slor. Th s stoge hos on
outpui imoedonce of opproxlmdlely l5O
ohms ond wlll prodlce o peokio-peok
volloge ocross o single I hm h€odphon€ ol
1.2 V This coresponds io o power evelof2
mw whlch Wll provde o 3 dB heodroom
obove th€ moximum power roilnq ot mosi

As the stoge runs in pure closs A" it
ropresenis o good quo lty heodphone
or.p lr er for the diqltol ero ond is suilobie lor
use wiih CD ployers, DAI @corders ond os

I /'w

lru\ *"=il
o snrd o or €cordlng heodphone monilor

For hom6 recordlng wlh lh€ new
gen€olion of multtlrock recorden @ollobl€,
o s mple multlple ouipul mixdown/foldbock
system could be cocirucied io €r'obl€ €och
orllsi to r€c€iv€ o seporoie nrlx ln th€ir

Assembly hints
B€fo€ ony modues ore bul[. lt is worlh ioklng
soeclol nol€ ol th€ power supply, hove
sp€clf€d thol thls be dedved trorn on
exierno 24 V €Ouoted source. Thls ls

necessory for nolso-fr€e operolLon of oll low
level siog€s os ony rpple or noise on ihe
supply would b€ €odily omplned.

Two bypass copocitoB orc lnsto led ocross
the suppy on ihe pc boord, cBl ond C92.
CBl, o metoLlisd polyesi€r lyp€, rs us€d io
efl€clively byposs ony hlgh fr€quency nols€
while CB2, on €l€cirol!4ic, byposses low
neqlency nois€ ond p€vsnts mutuol
coudlrE betu€en stogos whlch is the cous€
of mololboonnq. lf the len€fh of lhe leods
fiom lhe pow€r supply or the pc boord
exc€€ds 2OO mm, lhe nductonce of the
cdbl6 b€cores o foctor io be conslde€d,
ond ihe use o1 bolh copocliors is sftongly

Becouse ih6 boslc boord des gn s op€ll
wih w6ll spoc€d component loyoul,
constuct on ls qrit€ stroightfotuord. Wt'eth€r
you moke your own p nied clrcu i boord or
purchose one reody moda ll ls olwoys good
orcclc€ to check i thorouohly lirsl. All the
holes shou d be d lled out ond of the ighi
dlomeier io occepi ih€ componenl l€ods.
566 thdt no tro.ks 016 over-€lched ond

When mouning compon€nb, You con
solder them in ploc€ ln ony ordsri just toke
core wllh lh€ oi€nioilon of polodsed
components, such os the tonto um ond
elecirolytic copocltors.

Or€ntouon of the tronslstors should b6
quiie cleor Now€ver you should check thelr
plnoui to see lhot the emitter bose ond
collector leods co/nclde wlth th€ bood
lovout. A quick forov wlih you muliim€ter n

the ohms ro.€E or 'dlode ch€ck" wil confirm
which ore the emliier ord bose leods. ihe
rcmo nlno leod b€lno the collelor, of course,
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FIgurc 6: sqead 6l hFE ee6us collector curtent fol the BC549C.
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vvu
..^ PrN J ArTo? a-l -t(Eo* en z +uz6+ Yo, -Rcour 1o'.ro+ EIRF

,,* ..urffirt-l*PrN 5 4u7'C) i fl62
xLK p6r z +u7.O+ Y fRc

E

our louo+ -- -RB--.\ r-1 R -
rN 4u7O + )( r=ac

our louQ+ 
-RB

our loouo+ [.) - 
Rr

rN loon.r d' r- nC
roouQ+ f:] RB

x 4u7l16 V tontolums
x lou/25 V ionlolum

-t- l_
I

x BC549C or BCIOgC
x 2M2. l/2 W 5% Geo t6xt)
x lok l/2 W Efr (s6€ t6n)
x 22OR l/2 w, 5% (se€ t€xt)

PARTS LTSTS - E1"1432
CIRCU T A Ge€ tsxt)

CIRCUIT D

2 x loou/2s V €l€clrolyllcs
clrcUlT E

x BI:547

x 8C549C d Bcloqc
x 2MZ l/2 W 5* (!€€ t€xt)
). 47OR l/2 W 5E (s6e ien)
x looR l/2 W 5A (s€e hn)
x lOOnnOO V poly$i€r

CIRCUIT B

I r BC549C or BC]O9C
2 x 22k l/2 W,5% (ss€ lext)
I x 2MZ l/2 W. 5% (s€e t€xi)
I x lok, l/2 W 5% (see t€xt)
I x 22oR 1/2 W 5% (se€ t€xt)
2 x 4u7l16 V tontolums
I x lou/25 V lontolum
C RCUIT C

x BC549C or BC]O9C
x 2Mz l/2 W 5% (se€ ien)
x lok. l/2 w, 5% Gee texi)

x lO0/25 V idntdkm
t ]OOR selecied for goin

x lM,l/2 W 5% (s€€ ten)
x lok l/2 W,5% (se€ ter)
x lsOR l/2 W, 56

x loou/2s V €lectoMlc
MISCEIIANEOUS
I x lOOn/lOO V poly€st€r
I x loou/3s V €lecfrolylic
I x l5OR, 1/2 W 5A
EII-1432/4 or ETItzB2/8 pc bood os req-d€d
hpul conn€clors os requkecl outprJt
connecioc os r€qulr€cL tlnn€d copoer wlr€
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STEREO ENHANCER
The best thing about stereo is that it sounds good! The greatest
stereo hi-fi system loses its magnilicence if the effect is so
narrow you can't hear it. This project lets you cheat on being
cheated and creates an 'enhanced stereo effecl'with a small
unit which attaches to your amp.

Figure I B..r.laqram orih€ f ianre,.'.ur

Robert lrwin

WHEN IS A STEREO no{ a srereo? An-
swe.: When yo! try ro lit your 60 cubic foor.
six way nonitors into you. new. one bed-
room llatcltc ard find th.l ihe only pla.e
you can put Ihem is side by sidc *hcre lhcy
double asadininslable. Nol rhe idcalsilur-
tior lo Bet that {onderlul stereo separation
thal causes steanr lrains to thurdcr in one
side ofyoui living room, ronracro$ the cof-
fee table and exir rhrough the {indow on

The ETI-1405 is desigDed to widcn out
the stereo inage frod you. aBp and llhw
you lo maintain thal siereo feel even *hen
you hale lo pul you! speakeB close

The unn is designed lo pl!8 inro rhc cas
scllc input and outpul on thc back oi a
slandard slerco amp and can bc swilched in
.nd orr of &cuil by using ihc TAPE/
SOLRCF sen.h An alrern^'e $r di.r\-
sctlc in/oui tcrDirals is prolided on the
back dfthe.nh,Dcer lo plug you. dcck inlo.

Design details
The idea behind lbc circuit is vcrv siDple

and hrs been !s.d in snall portable stcreo
lapc dccks lorquile a whilc. Figure I shows
a block diagram of thc circuit olthc enhrnc
er. The principle !sed is basically lo obtrin
the dillrcnce bcrsern rhc letr rnd righl
chlnncl and rhen ro subtracr rhis nom the
o.igin!] leh and .ight chaDncl sienlls. This
is .rplained morc lully in lhe Ih$ rt

Thc cnd rcsult is looblain a slperslereo'
signal whi.h h,s cdmponents for thc lcft
chrnnel of L+A(L R) and for rhc righr
chann.l ol R+A(R L) where R is rhe
original ghr chanrcl si8na1. L is llrc oriSi-
nal lcll cha.nelsignaland A isa proponn)n
h.rs.un (l rnd I shi.h i! \.t l_'r rh. l,\tl
conlrol.

()nc unusual fcature oI thc dc\isn c.nrc
abour in th. nctering providcLl._ ll wds
iirsrly ilouSht rhrr I nrc.sfe oI rh. sig .l
lc\cls rr thc outpul. alonS thc lincs of VU
mclcring. should hc p()vjdcd.

AIt.r r quicl rcthinl lhdugh. rl w.s d.'
cided (ltat this wouldnl r.allv b. of mlch

42 ETI Audio Projecls
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How tT $loRKs - ETt-1405

Th.ld.. b.hlndlh. onh.ncor ls ro g.n6r!r.
two.lgnd., R-L.nd f-8, wh.r. L b lhe |.fi
ch.nn€l3lgn.l lnd B ls lh6ng ch..n.l!19-
n!1, Ih6o 3l9n6l3.ro then dlxe<l back wlth
the approptlale oilglnal .lgnal. (R 13 nlx.d
wlth F-f rnd L b mned wlth L- . rhe irnrt
compdn€ !rsn.l! ... F+.{R-L) rnd L+5(t-
R) rep@tlvoly whd. . ls rho proporrlon ol
rh. dltLr..c. .lgn.l. ll . k z€ro rh.n rh€ our-
pul wlll b lust lhe orlglnal lerl and rlghl ch€n-
nelsrgnaB. when a l.ono, rh.ouFurswrrlbe
2!-R.nd 2B-L- lhl3 cre.t6. .up.r 3lereo
lmage b.6Ge 3lgnal.whbn.re lh. s.he ln
both ch€nnels th.I b cenl.Ed l. lh. stoF
ll€ld) slll b€ letl unchang.d bul 3lgn.l! whlch
E6 p.nned to one sldo alll h ot. dltloonr
adplhude in each chann6l .nd rh. .nh.nc.r
wlll lncrea3e lhG dlti.rcn.e md lhu. glve a
lallnq ol. wld.r srere ap.r.llon.

Th€ clrcuitry ol lhe €nh.nBr 13 rchrlv€ly
slElghtloR..d. A.lerlng lo lhe ci.u[ dl.-
qEm, lC3 3nd lct.r. NE5534low nol.. oF
rmp3 conligur€d $ lnv.nhg buli€r !r!g€.
wlrh a galn ot -1,2 et byth6 dilo ft2410
6nd R13/R11. Ih. Inpur3 .E .c 6ud.d vl.
Cl1 and C12. C13 and Ci4 povld6 unlty g.ln
smpenstlon lor llre t1E5534.. Tne dffer
.n6 .lgn.b aF cE red by lcsa rnd lc5b
whlch.B conllgucd I u.lty grln dfiercn-
ii€l .npllfi.E. Th€ ourpur ot lcsr 13 rh. L-R
slgnsl .nd rh. orrpur ot lcsb 13 rh. R-L.19-
nal, Cls and Cl6 pdv.nt 5ny hlgh trequoncy

Th. oulpur3 trem rh€ dlli .nps .r€ t.d ro E
d!.1 pol, RV1, whtch conlrol. th6 adount ot
dlfieren.. slgn.l bel.gled b lne llMl sun-
mlng .npllller slag6 lomed b, lc5. .nd
lcsd .nd a$ocl.r.d 16l.10B. Thl. stago
suhs lhoorigin.lsnd dltLrene slgn.l3, Th.
s{nmlno adps ae vlnod ednh, lNerllns

[onol]eclt fl2105

.umD.rs whh lh6 laln ol borh lnp!13 sel lo
unliy by rhe rallo ol lhe ledb..ft E.l8rors
R26 6nd R27 rnd lhe lnpul r€13106 R22, R23,
824 6nd 825. Onc6.g.ln C19 .nd C20 en3ue
lhoro 6E no hlgh tEqu.ncy lnn.b lll.s, R2a
tnd F29.lpply son. l3ol.rlon lrom c.p!ci,
0v.lo.dlng on rhe oulpll a.d C21 .nd C22

Tho pow.r 3upply crrcuttry b ilkty 3l3nd-
ard rllh the 24 v c.nrE r.p sondary ot the
ldBloms belhg lull w5v. Ectllled by D1,
D2, D3 and D4, The oulpur ls lm@th€d by Cr
.nd c2 and lhl. ls lh6n t€d ro fM7312 and
LM791212V Egulator tca (C1 rnd tC2). The
oultul lroh th. regul.lor! provldes ac c u 16 t.
+ ahd t2Vsupply r.ll.. C3.ndC4en3ure
lh.l rlie Esul.ror. rem.h sr.Ore. F2.3,4, s,
6, 7 and C5, 6, 7, 3, 9, 10 provlde deoupttng
tor lhe oP.mp .!ppll6s, 81 llhll3 rh€ clrehr
rhrolgh rhe fEol, the p.wor on lndicaior.

rHE METEFING CIRCUIT
Th. h.Lrlng ckcull k based .round the

lM39l4 LED drlv€r lC. Bolh lh. lelt and righl
meter aE lho ehe so I will only Bler to rhe

Th. lnpur lo lhe nelor l. .c coupled vl. C24
and R32 End Ld ro rhe l.pui ph (5) ol th€
Ul39l4, D5 llhn.lh. Ev€re vollrge swlng
lo -0.6 volls an.l C26 slowa down lhe c
3pon.e lln. ol ri. nsrer Fl. 7 ot the t- 3914
l. lnlemally eloBnc.d ro r.2V. Tht3 ts
dlvlded do{n lo about 0,2 v by 836 and R34.
Thl. voltaga Is then ted to ptn 6 ot rh. tc .nd
sr. rhe lull .cat. ot th6 n.r.r ro o.2 v. r ress
snslrlvlry ll reqllred then R3t crn be In-
c@sod. Th€ sun ol R34 .nd F36 3hould bo
lepl lo less rhan .bour 1 K orheetse the
bnghhe$ ol rh! dlspl.y m.y d6reas.

i"

PARTS LIST _ ETI-1405

Beslsrors arrlw 5%

23,29 34 3s 100R

32,!3. .... I00k

R3637 .. s60R
FVl .r00k n dua qanqed

c1.2 r000p 25v BB eecro

10! 2s V €eclro

1o ....100n cer.mic bypass
cr3,14. 22p @ramic
c15 16.19 20 . . 1s0p cerafric
CB 2a 2a2 25 V FB etect@
c26.21 220n greencap

Cl . . LM73r2 pos. r€lutalor
lc2 ...... ...1M7912 neg rcqulaior
lC3,lC4 ...NE5534op-amp
lC5. T1074 quad op,amp
lC6 lC7 ... 1M3914 LED diver
01.2,3 4 .1N4004 r€titer diodes
05.6..... lN9l4smalsignaldiode
LED1 sMM Ed LEO

SW1 2.3 ... DPOT loooe
Il . Iranslomor F6G. rype

PL24l20vA or simi ar
ETl1405 and 1405b pc boads: Hoeood cas€
type 34lo'V lwo lolr way RCA sket atrays;
Scorc hcal lron t and back rabers hains r cx and
pluq: maiis g@mmel and cl.mp; iod way
rermina bocki 2aG ruse
luse;hookup wrc nuts and bolrs:kiobtor rolary

Price eslimale: $70-$60
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'u' u.qr r.plos u.tlr Pu! ta^.t pu! rqSrerrs
3urDrs .re ,t.ql 5rns .lpl\l p&oq Jd arll
.^oqe ou s tnoq! Surpuurs .re {.ql luun
uaop u.qr lsnd ueqt seloq aql ur urql
ra8 no,{ ..uO .r.^.e:d rsni rnq rsrrt re ur
uaqr SuDtaA elqnon at l E 5^eq ,t€u no^
'I'5runoq.q aou plno'tssIc!tr cat aqJ

',{ea tqSu .!r punor u.$ 1.3 no,{
arns.IEhl ur rnd stt .qt poE rr5! D.tunou
.q Plnoqs asa'l pu! s 6g^n eqr roJ
sra)ros JI .sn or .tqBs'^pe sr rt s.porP eqr
,(q p.aofiot ltru p.lunou 5q uervolpedpJ
pu! sorssar aql sriurl arM ua^as aqr ur
r.Plos Puc erE)o_l 5,i.err P.uorlsro uelorq
rol Ilq8noioqr preoq rd oqr l.aq. $rrJ
1qS0 IJg) prroq Jd ,{trldsrp eql qrh
sru.uoduor .rll Jo turrqnou e! ut?.a

'd.rs rxau aqt roj uorr ?uu.p
-los rnol tno ri8 prp s$rd IIrp rno{ {!ae
lnd uernol p.qsruU sr lauud l.eq cqr aruo
'.ruertr.tJ Poo8.^Rtl ptnoN sAnt .tlr rEtl) os
rots e rno lnr /([en]rE I .dln]rord .qr uo

rsseq. .qr pue
sl.lJos vJd aqr ueaaraq lJPtuor le).u
ot tEr.u ou s! .r.$ rPtI os s.loq .qr rno
qrl u.ql pue stnt aql rot s.loq .qr up pue
uoorsod or a^!q lld no{stel.osvJd laued
reer aqr runou oI prEoq Jd aqr Purq.q
runou sr.:j.os vJd .tI PUP r.urolste!
.({l pu"l.q ItF.r'p r* rlploq .snl pue pior
suEu .qI lrued ie c'{r IlDp put )ircu
ueJ no^ paqs'un s lauEd ruorj eqr ..so
_ .t0 rEU rreus E qrra .zrs dl lno p.lq

^ 
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'dn .urt or s.loq iql Itr 3uora? su.tqord
to slos e .^Dq ra no^ t.uop no,( lt ,{PA

auu .rl .sr iqr iurrqu.sf: .r it(lnol
ou .^':'l It'M noi rrqr os rr. .p's rqirtr .frs
uit lieq luorJ ruoloq dor trlnau !11
8ur)reu . t|,a uaqr puu llo dor i'|l ir':.I

'd i or tu.u
q8nou. r^eq rou ll'a rrddrtJlrs i!r .sra
raqro llup ! arq oor .m r.uoo {tinxn..t

dn .u,l s.torl .r]l reqr os uouoq tlr dor .qr
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-Irntsa.rJs 3u'ddur'ltrs Jo r.ln{ iprt rqr
pug pue uo uoDoq PUD dor aqr .lPr or s,

op or iu" rsg .!|.L .d'rr turrsru qr,.{ uo
Irnts Ilud.re uonoq puu dor rqr uqr rdr.
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YOUR IIFE?
If they do - or if you want

to find out more about
them - don't miss each

month's issue.
Vl* otlhc roa. p.n.l showrc the lwo FCA atrays.

'I rke care rhar you get rhe displays the right
way round !s dcsoldering them can be a real

Ihe t*o cdpacnos which mourl or lhc
coppcr side of the board can now bc sol-
dcred on The only rhing Ieft t{r be ddne on
lhisbo,rd isroktder rbour 100 nn lengths
ot hoo(op wire ro rhe input and powersup-

'IDr. vour auenrion nos t() rhe main pc
bo.nl.'lhis should be consriucled in a simi-
lrr s.y l,) thc display board. Rcsisto.s and
caps lirsl n)lbwed by diodes and lCs. Once
!8ain rake crre to ger allrhe polarized com
poncnrs lhc riShr wly ()urd. cspecially the
hig clcctrolylic clps on rhc powcr \upply.

Do not use lC $ckeN aith rhe ICs on
lhn ho.r.l xs ihe slr^v resisl,nc.\ and
crprcitances c.n dcgrad; the pe.fnmancc
.I rhe circuit. solder pegs should be used on
illthc llying lcad cornecrionson this board
ro nake the wirin-! up elsier.

'Ibe ncxt slcp ii consrruclion is to axach
rhc Scorcbcrl artwork to rhc fionr paDel.
Firslly drill snrrll pilol holes in lhe ccnrrcs
ol r1l the holes nd ar rhe end poinrs of the
slor on rhe Scotchcal. Pcel otT rhe blckine
plper on rhe scolchcll and thoroughly wer
r[c bnck ol rhe scotchcal and th€ honr
f ancl (1hc wrler will allow you lo easily pcel
oll rhc hbc!.gain ifyoudon l linc il up cor-

Figure 2. Connecrnq rhe sr€r€o €nhancerlo

Line !p lhe holcs on lhc Scorchc l wirh
rheholes drilled in the tronr prnclrnd then
Drc$ rhe Scokhcrl l,rmly rn plrre Gentl!
rub uul the erce$ $r(c! qrth J $ lr r '{h
and ser rhe fronl panel aside t(J thotuuShly
dry. Thc same rrcltmenl can irc Bivcn to lhc
Scotchcdl back pdnel.

when borh rhe pdnels lrc conrplctcly dly
the holes can bc clrciully cut oul lnd
lnmmcd u ng a very sharp lnile or scdlp.l
Try nor to tear rhe Scorchcrlor cut olfa fin-

Bcrnc rc-assenblins rbe case you shorld
aua.h the nountin8 bolts l(r lhc (listloy
borrd. Sil rhe display boa.d o! lhc blcr of
rhc fronr p!nclso thar rhc l-ED disphys tir
lhrough theirskn. M rk oul the positionsot
rhc nounring holes. Four 20 mm long 68A
flat hcadcd bolts\hould then be glued lo the
back ol rhe lront prftl wilh Ar.ldite or
sonething similnr. r\llow llc gluc ll) (,m-
plctcly hardcn. Thc cNc \hould now bc re-
assembled with rhe erccprion oi rhe lid

Now comes $e wiring trp. Sralt wnh thc
mrins wirir8. Firstly. sccurcly mount thc
lr^nsf(rmcr. lerminal bbck rnd luse hold
cr.Mounralcngrholdrins0cxusins.irher
r clanp rype m.ins gnnrn'er or r Srcmmcr
and scp!ratc nrains chnrp.

(lrrefully l('lbw th. Niring draSrdm a d
wi.e !p rl'e mains swirch, iuse holdcr nd
prim!rl of thc transformcr *ilh hcrvy duty
hookup wnc. Make sure thar you insularc
!nv e\posed joins or rcminrls trirh hclr
shrink or insnlating lrfc. RENIEMBER:
mains loltages are lcthrl () rldublc rnd
triplc chcck vour wirin{ and mrke sure lhrt
you crnl rccidennllv I{Juuh rrv ctposcd
rcrmitrrls. Thc mains \wilch crn no$ he
scdrciy mouDted ki rhe honl Prnel.

Nerr nount rhc disphy bord. The borrd
should bc mouDrcd so rhar rhc I-ED r(ays
prolrudc lbout 2 mm lhrough lhe lronl
pancl. Thc min borrdrrn hc nNuntcd ncxr

Usi'r8 lhc wiriiS diaglanr. "irc rhc see-
.n,lrr! nf rh. rrrf\nrm.r r,) rlr. n'xi
boanl. lhe flying l.d(ls tronr rhc dl\pli!
board crn also bc anached li) lhc nuin
bolrd al lhc app()pri te poinls. Ih. po*er
indicatun LED crn rh.n be r{nrcd rnd
wired uf. Th. lwo R(,4 sockcr rrrr"\
should then bc mounled on lhc r. rr txncl
lhc rnpul and ourtur \iri {. irl'rdrt lhc

\aur Campuler is a magazine
for Personal Computer users
in small- and medium'sized
businesses, and enthusiasts.
The monthly selection o[
topical features, application
stories, industry profiles,
product surveys and compari-
sons, user columns and pro-
ductivity tips will keep you
informed on this exciting in-
dustry. And - ensure that
you 'make that micro harder!

The only Australian
computing magazine!
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Now bcgin to soldcr thc compooeots on
Io lhc boad. B.gin wilh thc rcsi\tors,lhcn
stder rhe rNo Difophon. lcads inLo place.
'lh. placc rhc vrrinble rcsisror. Do it n)
lhisordcr bcc!usc onc oflh. mic lcdds Boes
r.dcr thc rcsistor. n'.1 ir's rarhcr rricky
r)"nrg ro gcl rhe wnc ink, plNcc ifrhc rcsis-
trE arc alrcddy thcrc. whcn you-lc donc
rhi\. n)ldcr lhc lwo c.pacitors lhal fit on thc
componcnt sidc into placc. rbcn thc tvo
trunsisioB nd the LED ( hcck thc oricnr.
rn,n ol thcsc conPo cnls.

No$ Iun lhc ho.rd ov.r rn{l placc thc
swilch.nd f\n,rcrpacilos (!r Ih. hrcl-lhr
crsiest sry otdoing lhc crplcikns is ro tirsr
bcM lhe lcgs ar .ight rngle\ rboul orc mm
lronr lhe component body Cul thc lcg

r)ut one nlm non) rhc .orncr. Now dn)p
\onrc $ldcr od lo lhc pJds, rcst rhe crpaci-
ld on tup ol the lillct and rpply lrnc hcll
ro rhe Ic8. Thjs will hcal lhc solder bclow
rnd thc component {ill sink inr() it. Apr
Iroflr anvthing clsc, rhis nethod nrcrns you
nclcr ncrd morc lhrn t$o hrnds lo. the
,)!.rrrnn. (Hrlc yo! cv.r norn'ed how
oft.i itr chctronics to!.c.d one bud lo
h,)ld thc b.ad. on. hrn,l nr rhc comp.
n.nl. onc I(r lhe {)lder n(l onc lrtr lhc
iror:' It G)d hrd mcrnl !s ro be clcctdric
r.chnicirns wc woukl rll l'!rk likc a mulri
lmcd Iluddhisl slaluc ) Whcn you vc fil
,\hed thi\. tuld dv.r thr lln grecncap. bul
l.rve rh. ,,1h.6 rranding uprishl tir lhc

Ndq coD.\ rh( ftnr frrr ws'li s rhc
coil I;irsl $!.(i on tr\o lLtrns ru&l lh. loi
r.r. .ut lIc end\ (nl rnd lrn lhcn. lhis

lornrs I I N.\l do 11rr \rfr! l.r I I nRking
.r!hl lurns. nn(l solll!r 1|! Irtrrr entl\ .r lo
rh! horRl. linrll\. nt(lrr lhe hr11!r! lcfuls
xnd llrf r.riiLl , trll(f. rrrl {t, hrrl .\cr
\our \ork. \(iLrfhr g jir nrFt,h.r{lrrnnpo
n.nl\. \)l(i(r hfluf\ tir \trlrrr.
50 EIIAudio Projecls

PARTS LIST _ ETI.751

R€slstors al 1,! w. 5%

R4 .. 560F
F5 ... 470F

c1 ........... ...33n greencap
C2,6 ln ce.amic
c3 1p ceran c
C4 .... 3p c-.Em c
C5 loop.e.amr

o1,2 .... 8C547. 549 or equivarenr
LED1 3md round LED

Misc€llan@us
1 x 5 mm coillomer. oSE Cal L l0l0. togeth€r
wdh a le(recore rike OSE Cal L 1302 and $me
enamolled 03 mm rnding wire ike DsE car
W 3120; one ulra mrnialurc SPDT slide s* ch
(DSE Car S.101s). The microphone shoutd be
an eleclr€r lype w€lsedlheDsEc.1160 A
baft€ry type 216 snapcon^ecroraod 1300 mm or
rhin hook up w€ to sede as lhe anlenna

Price eslimaie: 58.50
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In the true tradition of our search fol new technology,
ETI'S John Dix presents a novel way of enhancing the
low frequency response o( small speaker units,

LCS nn rhesc ^nirhreneJ dovs ot CD.
I IDAT o".l 01 rhor s \ enr .r fi.
Ll---, 't'"* s p.nno,ionoi.ty ress
n thc mus c budget to be spenr on lhe
oudspeokers The lo!dspeoker systems
monufocturers hove concentroied on
smoler c.closure desisns to ocheve o
cost reduct on wilh ihe minimlm possi
ble socriticc in perlormonce

'T'he cnclosura has ht',n
dcsigficd to fiakc

.o stfit(tion ns sirrrpit as
possible'

Ahholgh it is more d flicult ro mo n
toln the 1ow Jrcqlcncy respons€ with o
smol encLoslre, reducing the d,men
rions hds o nlmber 01 odvontoges A
signiiicont increosc n sir!cturol stifiness
redu.es unwonted rodotlon lrom the
cobinet wolls The n.trow fronio! oreo
olso mprovcs lhe sound diltr bLton

Lorscr loldspeoker systems hovc to
be complex bc.olse o mid ronge un t is
needeC, wlth.orefll i.iearotlon ol re-
sponses io cover thc whole frequen.y

ronge ln o smoller unit, o snge boss/
hid-ronqe unit prov des scomlcss cover
oge beyond the criticol mid lreqlency
.onge, eosins crossover desig. ond
producirg o rodlolion polte.n conducive
to o noturol spreod of sound ond o use'
ful wide stereo sound stoqe

However, if o smoll enclosure results
ir on obrupl roll off of boss level below
l00Hz, the bos5 lishhess becomes
readily apporent ond thcre is, iherefore,
d lih t 1o the e.onomy feosible if o unit
is to provde thc rcosonoby long throw

nccessory for ode
qLrn. ! ,q rn.y rodiotion

( .!. r;, r k, o woll .an ilivc risc

TR

WAUE

loADr+t6
utirising
lhe space
within grnd under
your spest(er slands
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Quarter wave loading

one or two cross oieces of plwood with
pins driven o little woy in to hold the os '
sembly squore while ihe glue sets.

Beins reosonobly liberol with the glue
should ensure oidighr ioinis but poy
porticuior ottention to ihe pointed end
of the wedse section ond, if hecessory,
run o fillet ol glue oiong this Porticulor

Finolly compere the ossembly by
slueing ond pinnins the second 6 mm
thrl plywood ponel ,nto ploce. h will be
noted rhot rhe enclosure rs reosonoblv
Lioht ond strtf ond this minimises the
e;erqy storoqe n the enclosure wolls
Topping the sides of ihe enclosure pro_

d!.es diflerenr notes ot different posi

tions indicoting ihot the intemol brocing
ond osymmeiry is worklng to minimise
undesiroble reflections ond ponel rcso'

Finishns tosks lnvolve punching the

Dins home, fillinq ond sonding prior to
poinrinq or coverins with moteriol or on

After severql yeors experimenring with
vorious drive units, the best solution -both in terhs ol cosi ond perfomonce

seems to be the simPlest of c.ossover
oiiongemenis with o dhect connection
io the boss unii ond o copocitor feed io

The need for ottentuotion is ovoided
by choosing o sensiiiviiy for the high
frequen.y unit iust b€low the boss unii
The speoker boffe is os smoll os Possi-
ble for riqidity ond minimum frcntol
oreo. The sloping of the baffle iime-
oligns the outputs from ihe two units,
improves the coupling of rhe boss unii
to the on column in the enclosurc. li
olso exploits on improved smoothness in
hequency response of the bosshd fre-
quency unit obserued or this ongle oH
its centro oxls rother thon comDlicotinq

The rcsponse
FEure 8 shows the combined onecho(
re;ponse ot the r*o unrr, os deived
from the monufociurer's quoted re'
sponses os o doJted line, with the in
room frequency response os o solid line
(inroom meosured using third octove
noise with o colibroied mic ot 09m
heiohl) The resoonses sho* qood inle_

oroiion ond smoolhness. A bonus o{ the
ii-ple c,ossoue. ond smdll sloping bor_

fle is qn exceLleni off-oxis response
The modulus of the insiolled boss

unit's impedonce ogoinst frequency os
shown in Figure 9. A resonohce wos de'
t€cted oi obout 250H2 but become
inoudlble with the insertion of domping
froterol inio the open end of the closed
topered seciion os ndicored in Flgure l.

The eftect of the domping is olso shown

The dompinq moteriol is d squo'.
metre of terylene woddins (from od
dressmoked. lt should weigh obour 100
qroms ond rs cut 'n 

two o P,e.e fo,
eoch enclosure Eoch pLe.e i5 toded
lengthwise in two ond rhe resulting striP
is folded oqoln twice io form o 25cm
squore, r4dy for insertion.

The loudsPeoks unirs ore mounted
from ihe outside of the enclosue ond
the boss lnit needs o seolinq qoskel clt
out of o thin sh€et of plosrlc Joom or
paper, depend,ng on fie surtoce r'n'sh

of fie borte Use chipbodrd screws ond

Electricol connecuons moy be mode
to d connector block fostenel iun
obove lhe pori. The boss speoker leod
is simply possed down throlgh ihe boss
enclosure ond out through the Porl
while the tweter leod is secured bv
clips down ihe bock of rhe enclosure.
The series copociior supPlied wlth lhc
iweeter is o non polorised eldrolytic
ond reoders moy wish to uPgrode the
perfomonce by replocing ihls compo'
nenr by o befier quohry vetsion Reode6
moy olso wrsh ro experrdenl wrth ihe
prolis'on ot steel or plost'c spifes rn the
bose of the enclosure.

Perlormonce
The present desiqn is the result of mony

,l

FREOUENCY

Fis!rc 3: Frcguen y rcsponse

l65hmPAPER Iw N CoNE

u'!

Fiqurc 4: Frequeact rcsponse

165mm PoLYPR0PYLENE C0NF.

2 5 10 20iHz

Figwe 5: Ft glency rcsponte
of polrpropflene cone lnit
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ETI.I 425
GUITAR

NOTE EXTENDER
lf you want your guitar notes to keep on hanging on cleanly,

then the ETI-1425 may be just for you.

Terry Kee

THE INFAMOUS fE box" or disloF
tion box has long b€en the €lectric guitar
player's most used effect pedal. One of
the reasons r.sponsible for thh is $at the
distortior allows the player to suslain lhe
notes much longer than nomal and the
other is due to the harmonic change gen-
eraled by the clippinS or bending of the
guilar signal. It k ofien difficult to achieve
a guitar sound wilh heaps of susiain and
*irhout n beine buried in distorted

The ETI-1425 solves th€ problem and
provides the sustain without tbe disronion.
Using rhe Note Exteder as the fi6t pedal
in the effecls chain, and there are u.ually
many, car accentuate rhe eff€ct of orher
ones, as an example, usirS it with a distoF
tion unit Fl to give just a hint of "edge '
can fire that guitar solo into life.

The 1425 has a Bypass LED ind'cator
which t€lls trs *hen rhe effecl is swilched
in or out. The Input Drive knob is us€d lo
set the input Sain so as not to overload
the unit and it also determines the amounl
of sustain required. The output level can
be varied by lhe volume knob. The unil 

'spowered by a 9V baitery. There is also a

dc socket to a@ept a 9v bartery €limina-
tor. The power 1o the u{t is swirched on
*hen a jack plug is insened into the our'
put socker, rhus eliminating an odotr

Design Considerations
The Nore Extender works on the same
principles as the faniliar Autonatic lrvel
Conkol circuit found in radio receilers.
The heart of such a d€lice is a Voltage
Control Amplner (VCA) .nd a reciiner

rh converts the ac signal into an appro-
priate dc level ro conirol the VCA ard
k€€p the level constant. The time @nstant
of lhe roctifier filter plays an important
role in delemining the overall pedom-
ance of the unil. The attack time has to be
f t €nougb to bring do{n the gain quicftly
lo stop the lransient portion of the guilar
signal from being amplified exesively.

RemeDbe. that orce the guitar note has
decayed tbe system gain will be at its max-
imu6 thus makirg the speed of rhe atlack
rime ev€n more accure. The decay time
has to be fairly lonS lo smoorh out the low
frequency thal can effeciively modulate
the vCA and manifesrs ils€lf as distonion
at rhes freq&ncies. Funhemore tho
decay Iim€ has ro be shon enough to fol-
low the env€lope of tbe signal. ln a sinple
RC filter network the fasl atlack and slow
decay roquirenenB ar€ conflicting d lhe
time consunrs are d€termined by a sinSle

After some experinentation with ditrer
ent time consranls md plucking endless
guitar nores, I came to the conclBion lhat
a dual tim€ constant rectifier circuit *as
essential. The compromise betweeD low
disbnior and a fast r€sponse be@me roo
oilical. Fudhemore the results that were
obtained were too dep€ndent on guiur
playing styles.

Oc@sionally pluckinS a noie hard and
fasl allowed a nasty click throueh to the
oulpul as the sytem was too slow to re-
spond to ii. My atr€ntion was lhen drawn
to the 572 @dpanding chip which has a
separare artack and decay dne constant
buil! into the recrifier filter nelwork. The
572 can be configured as a conpressr or

an expsnder circuir her@ the oame, com-
panding. In the Not€ Extender the 5?2 is
mnngured as an Aulomatic Le!€l Con-
irolle. (ALC) with the signal i'put con-
n€ct€d to the recrilier input rather than
the signal output, which is the compressr
coDfiguralion. This makes the gain in-
versely proportional to the input level so a

decaying signal levol will produce a prG
portional indease in gain to k€€p the level

The anplification of the lower levels of
rhe guirar signal does present us with a

problem as lhc level becom€s comparable
ro the guitar pick-up noise and thal

Unfonunal€ly the envelope of a pluc*ed
guilar sring decays fakly quickly so low
level amplification is inponant to th€
amount of sustain per@ived by lhe ear.
However. lhere ha 1o be a @mpromise
between the amounr of snstain and ac@pt-
able noise levels. This @mpronise is also
a function of the typ€ of Suirar pick'up to
be used with the 1425. Tlr€ singleoil
pick-up as found on Fender Strats are re-
nowned for their ability to pick up hDm
and to generate noise of their own.

The humbucker is a twin coiled pick'up
which cancels oul any picked up hum
(herce the name). These pick-ups have
$eir own characteristic sound and both

Furthemore sme guitaB are not prop-
erly screen€d which makes them a perfect
a€riat for huml To a@onmodate diff€r€.t
l}?es of pict-ups and to obtain rhe best
performance wilh your guilar a Select On
Test .esislor is includ€d in the design. A
measur€d SNR of 80dB vas obtained
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the holes by dropping if, lhe hardware and
checking that everythirg fits. Do not for
ger about the 9v battery! Ensure thar rhe

mark are neady align€d b€fore the holes
are drilled. I nanaged to fit everylhiDg in
rhe diecast box although it was a tighr

The pc board was mounred on rop of
th€ footswitch and input jack socket and
tightened do*n to the top panel via 2

bolls and space6. The footswibb contacts
wer€ bent down so that the Pc board
could fil inside the box.

Next @mes the spray paintinS, if you
wanl the unit to look renlly Professional. I
@ated the box with a metallic blue sPray,
available from your lo@l car accessory

store. Smoolh the su.face of the box *ilh
a small piece of fine wet and d.y sandpa'
per. Wipe it clean and allow il to dry.
Spray the box with three liShl coats of
painr, allowinS each coat to dry tully- use
some trtraset or som€lhin8 sirnilar lo let_

rer rhe knobs and mkets. Spray th€ le!
t€ring wilh a clear protective coat to aloid
the lelte.ing from being rubb€d off.

Once that is don€ it is time 1o com_

mence with lhe wiring. Us€ screcned
audio €ble for the connectiotrs to the jack

sockcts and fmrswitch. Note thal rhe con-
dections to the f@lswirch have the screen

cut at lhe switch end but soldered to
ground on the pc board. Sleeve the con_

nection at the switch end lo P.event any
shon circuns to groutd. Use hook'up wire
for the rest of the *inng keeping the @n-
nections to th€ lwo pols as short as Po$i_
ble to mininise sl.ay pick-up. Insert the
ics into their r€sp€clive sockets if you have

not soldered them in akeady. Take nole

Th€ final stage is to cut a piece of card_

board to insulale the solder side of the pc
board from the footswitch and inPut jack

sockel. Tighten rhe nut of the input seket
SK1 firmly as it also acls d thc ground
connection to the meral bor.

How tT woBKs - Efl 1425

lcta l! conllgursd .. € non-inverllng
anpllll.r wlth lhs galn lsl by Fv1 and
A4 to r ma{mum ot 20 dB. R2 .nd Fl
€{iabllsh the bl63lng polnt 4.5v tor lh€
oFdlnp ro oF.ris wltn a 9v suPPly
and 3€te lho lnpul lmp€danc€ lo 90k.
Tn€ signal ls th.n ac coupled via C3
and Cil to lClb and lhs r€clifi€r inpul
ot the t2 (lcz). c6 dsrermlnos th€ at-
trcl llm€ wnh .n ht h.l lok resistor
.nd ..b ro 1.5 ms; c7 Bet3 th€
d€c.y tlmo ro €ErnS-

The r€3ldor F5 llmlG lho m.ximud
gEln ol th3 clrcuit lo r€duce lhe ALC
.rjllon d v€ly low lnpul l€veb. n€duc-
lng th6 vabe ol lhl8 re.btor r€duces
thc galn .nd lncrs..lng ll, incrsases
tho ALc acton. R'15 13 connsctsd b€-
tw€€n Pln 2 to 9 v lo r€duce Ihe galn
ov.n lurthcr rr v€ry low l€vels.

Rgslaior Rl l. U3€d to bb3 rhe oul-
put harwly bslw€sn tho supply and
ground to obtiin the m5imum herd-
room. a valu6 of 22k sotr Pin 7 ol
lclb ro 4.5 Vdc l€€dbacl ls provided
by A!0 .nd ffr lnd CO ensur€s lhat
no .c algnal |3 p.€a6nt in this Path.

Tne 572 b plac€d ln rhe nesarlve
l€€dbrck loop ol lclb wlth th€ oulput
.o coopl€d vla Cl1 hro rhe hpll of
lhc galn c€ll {pln 7), Tlls gain cncuit is
conllgur€d .s .n lnverting alltplllier
wlrh F7 b€hg the inprt rdsisior. The
non lnv€rdng lnPur ot th€ oFamP

INPUT
DRIVE

5k1

(lclb) derives ils dc bias iiom pln 6 ol
ths 572, Note thal only ons hafi of the
572 is u3€d, The output ol the galn
conlrol oircuit b lhen bultorsd by .n
enlner torrower Ql. The ourput l! ac
coupred by c12 b3toe being t€d to
the vorume pot (VF2).

The 9v rail is h€.vlly decouplod by
C10 which smootbs out th€ glltch6.
gen€ratod by the gain control clrcult-
ry. The dlode D1 provid* clrcult pro-
leclion lor inconecl supply poltrity by
bEonlng rovsrs€d bias when rhe
wrong pol.rlly b aPPlied.

Aalrery swiiching 13 snangsd so
rhai th€ g.ound conn€clion ol th€ bti-
t€ry beoftes dlsconnectsd wi€n a dc
plug ls insort€d into the dc socl€t
(SK3). The on/off swllch 15 lncorpo-
rar€d inro lhe output sock€r (sK2)
wherc the ground conlinuity b mtde
as soon as rho Fck Plug b imerled

rhe lootswllch l3 conflgur€d lo H
the outpul socksr wiih ihe inpul or
ouiput slgnal. Al th€ lam€ lin|e lhe
LED cncuit is switched ln vla lhs llmll-
ing rssistor 814 and llghls up when
ths outpui is sel€ct€d. The rsslslor F3
discharges lho vollage on any cap€cl"
tors ln pro@€ding units and €ntbl€s
qulet swllching to be tchi€ved.

The unit consum€s aboul 9mA .lc
current wh€n tis unit i3 switchod lh.

FOOTSW TCH

9V MTTERY
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a 8ur)irnH {ddeH uersns .qr pu.lvr
A 9d Jo ente^ .ql SuseaDur ueql uE3l.

Itftln.rrred 5tR sdn-l,rd ino,i J! dlasra^
-uoJ rrtod 8su?rs pooS e .q plnoa l0zz
lo snlP^ e 1uP3 tql 3sE.r..p IItd anp^
.qr Subnp.u dFnoubua dteq Ptnoqs Sd
to .nte^ eqr qrh Surrueuoedxe uaql i(slou

,(te^!sse.ra are sdn-Itrld rpr'n8 rnoi JI
'alou dn-Irld sn€uEnx.,{uP..rP

-et oqe IIh e^up lndut rqr Suse.r.ap rErtr
.loN Tie.ddesp uoluorslp eqt lrun slorl
-uo. a^uq rndul aqr go lteq .trPl oor
s! p^.t lndu! eqr ueqr p.uorsrP sr Indnb
eql ,I uoNa^ qSnorqr lq3lerls .'1r uuqr

rin_oot qtrtru !o Sur3ueq.rou .qt r€.!
Dtnoqs no^ tur rron aqr u' q.rlAs .sn
or ruo toot r sr 3trurs I u.do .qr '5!ou
e Surj.ntd Iq .Juirallp aqr .pdu(D ind
lno ]l or o.tsrt pue qnqrxtD ol slorluo.

rndrno pue nrdur .qr .Plot r.gltdu€
ur or rndrno .ql r..!ror Puc rerln3 noI
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'cE.t sr:d/(q .qr dn rq8!t plnoqs
rPrr$slool rqr Surq.lhs )rcd Sntd P

qrra 
^'trr)rrrrlsrt!s 

.rEr.do ro! lth rr os ftd
dns.p,\ 6 p.retni.r n spe.u run eqr rEqr
iroN inld iql Jo .nu.J .rI re Pulural
i^rrrn)d rqr seq intd t.Aod .p .q1 Jo ,truEl
od iqr tuL{r u.su. u.ttt rolt(lulli ,$et
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r u.sur pqe {rlruq A6 r u' peuuoJ
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TNORE
Eliminale
annoying

oudio
norges

Another use is to rcduc€
the reverberation times oI

instruments/

FLECTR

ETI's Terry Kee
shows how to get rid

crackle, pop and hum
with this noise gate.

HUTTI
AND

Hrss ]r0

oNrcs

of

Elvoicotouoio nolses suchos hh ond
I lhiss ore mosf opoorent ond most

-ilonnoylno when there orc oauses in
the muslc, Wh€n music s present, the noise
s mosked by the musc slqnolond s not os
d scernobls to the lsl€ner even ihough it s

Ldeo y, nolse prcblems ln audio eq! pment
shoud be locoled ond recitied. bui
rcmetimes lhis is not procl co , n situoiions
lke this, o no se gole is o must. ihe princ p e

ls qut6 slmple Any.Dis6 signolw genero y
be ot o ower lev6 thon ih€ overoge volue
of lhe slgr'ol. hence I the noise gole con be
set io ollow s gno s ot high l€ve s ihrough bui
shut down ot ower levels ihen the dynom cs
oflhe s gnolwlllloeely be retoined. but ihe
hum will be €duced Wh€n slgnol is noi
prosent th6 rcbe is etlectivey goied out,

The oppl coilons of ihe noise goie con be
used to qood €ffeci n rnony siiuotions
Muslcol lnshumenh thot lse mogn€iic pick
ups or€ qons to p ck up hum, pori cu or y ir
they ore locotod closo 10 o mogneiic field
llke o power suppv in on omp lier, whch s

qulle ikely to occur in o live situoion. Ihe
noise Oote con olso hiprove the quolity of
llve r€cordlnos where oudience no1se. or
sour'ds from lmirumenis. spill over lnio
odjoc€nt mlcrophones. Connectng o noise
gole ln eoch of the mlc chonnes cleons up
ihe sound bv goilno oLJt the spill-over
Anolher use ol the nohe goie. common in
recordlnq studlos, h io reduce the
rev€rb€rotlon imes of lnstrumenis, rDiob v
drum sounds, whlch o reody hove odded
rev€lb€rotlon. n lhis conlext the noise qoie
octs as on €nvelop€ ger'€roior whlch shops
ihe €nve op€ of the slgno. The ET 1429 con
produce some enve ope shodm bv voryino
lhe threshold where li'e got nq stodr so ihoi
low€r signo €vels or€ ottenloied more

shorpy thon ihe hgher levels. Tho resuli h o
shoder ond puncher drum sound.

lnternal workings
Ths ET 1429 nois€ gots is contiglr€d oround
o comprossor wlih ow level mistrocking ond
on €xponder based on the 572 compond ng
chp The signo is compre$ed in the
compre$or with o 2l rolio. Ths m6ons thoi
npui sgnol evelln dBs obov6 o ihr€shold
€ve ot -l8dBm ore reduced by 2l ond
eve s berow ihe ihresho d orc lncreosod by
2l (refer 10 ihe qroph pbned ill loble l). It
lhe lhreshold lev€l is rete.erc€d ol O dB lhen
on noll eve oi -2OdB ]s incroosod 1o

a

-lOdB ond o 12dBlnpul evel s reduced io
6dBs

The ouipLrt of lh€ comprossor s l€d inlo on
exponder circuli whch provides o
complemenlory oction to the compressor
t elponds signol levels obove ond redlces
signqs below th€ ihr€shold wiih o 12 roilo
Ihe resllt is o un ty goin signoli.e. o ll rolio
A grqph of ihs compqnd ng sysiem levels of
the 572 is shown in Toblo L Ih€ noise eoie
ocilon is lnlroduced ot the compressor by
mistrocking ihe compre$ion rciio ot low
leve s. Ihis meor's thot oi high 6vels th€ slgnol
undergoes o 2l compr€ssion whe€os low
levels iends lowords o ll roilo

At ihe oulpur of the exponder the opp led
siqnol undergoes ihe nomino l:2 exponsion,
which reconsirucis the iop holt of the s g.rol
so ihoi ii lorlows ihe npui slgnol. 8ui du6 to
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Noise gate

Swlich over the byposs switch ond the LED

should ghi!pinoreposlion I not then ihe
ess or the LED or€ possibly reversed. I the
circ! i s iesled outside ihe box. conneci ihe
moio case ol lhe inpul contro poi ond the
footswitch io ground, io ovo d induc ng hw
into the orrlio cn.uits

Setting up
Tll€ psrformonco of ih€ un t c,epends on ihe
eve of ihe oppred nput signo ond the
settngs ol ihe inpul qon, threshod ond
oulput eve contros Beco'rse ihe ihree
conlrols nieroci wiih one onother t would
be best lo follow o sequ€nce 1o set it up
Stoir the procedure wiih th6 inpui goin
conirol iumed fully anti-ciockwlse (1e. Lrnity
qain) the ihr€shold tur€d tu ly clockwis€ (i€.
moximLrm ihreshold) ond the oltpui eve

conlro set lury clockwise (.e. moximum
voume) use ihis sollng os the stortns
relerenco poni becouse the outpui of iho
noise gote closely follows the inpui excepi
ot nplt ieves beow obol]t -sodBm The
respo.s6 fo lows curve A in the qroph p ofied
in toble 2. Appy o dgno io ihe inplt ond
conneci iho oltplt io on omp ler. Actvoie
iho bypo$ switch ond iho leves sholid be
simlol lrcldentolt ihe LED thh !p when the
ouiput oi the no se gate is se ected

The thresho d levelshoud be redlced by
roiotlng lhe knob sowryonl cockwheLrnii
ihe huni or hiss is ooied oui Tesl thoi ihe
monsgno s sullpreseni ond odiLrst lhe inpLrt

ond outoui conirols for equol eve f t s

€qu red The unii s des gned to operote ol
l6ve s higher ihon obolt -lO dBm (245 mV
mt so conreci the rcse sote oi the o'ripd

E'rl:1429

of o pre-omplifer or ol ihe end of o choin
ol efiect pedoh il lhe npui levo is lnsulicient

ncreosing the input goin shoud be
comp emenied by reduciig th€ ouipli leve
conirot becouse the signol nc lding the hum
ond h ss is booned bythe npui omp fier Be

coreiu wih ihe coln coniro set io boosl
inpuJ sgnols ond swlch ng botween inplt
ond oulpLrt os lhere con be heops of ooin
d ffeionco beiween ihemj cedoin y enough
to glve one's eors quiie o irlghi not to
meniion ovenood ng power omps ond
speokeGr Avoid Jusi twidd ng the knobs ond
hoping lor the best Awoys nod from ihe
reier€nce sejling ond work from there For

enve ope shoplngthe lhreshod eveln€eds
to be sei fody hgh lo produce moximlm
ottenuotion ond lhls ihe mosi noiiceoble
efieci Noppy goting

I

I

How it wotks
'lclo is connecl€d os qn jnverting omplifier
with o goin ror'se ot OdB io l8dB. nrode
vo obl6 by VRI The qo n reslsto$ R2 ond VRI
oro oc coupled by C2lo r€d'rce pot nolse
due io dc cur€nh in the feedbock poth.
Resisior R5 provdes ihe rEcessory dc
feedbock lnpul impsdonce ls sei to IOO k
by Rl ond s oc coup€d by ClR4 ond R5
bloses the non-inverllng inpld to 4.5 Volls

lolb ond lc2o comprlse ihe compressor
wlth ih€ vorioble ooln co I of the 572 p oc€d
ln the ieedbdck polh of lha op-omp. Pin 7

ot ihe opomp olso teeds lhe outplt or th€
compressor lo ihe rectlfrer input ol ihe 572
vio pin 13. The €sistor neiwork VR2 ond Rl2
seis the ihreshold where ihe comDressor
devloles io o li cornprerslon roiio. The
qfrock ord r6bos€ lime is deiemirl€d by Cr2
ond Cll logelher with internollok resisiors
ond ore set io 3.3 mS ond 4/ ms respectively
nesisioru RSond R9 inlroduce dc feedbock

ond C7 providos o lowimpedonce pothlor
oc. The non' nve ing nput (pln 5) ol lclb s

biosed to 2.5v whlch is derived irom on
iniernol rererence volloge Ri seis li'e odpul
dc level of ihe opqmp to 4.5 v for matimlrn
swlng

The exponder c rcLrit cons sis ot lc2b ond
lC3. Th€ vo oblegonc6 of ihe 572 is poc€d
in ihs inveriing inpui ol ihe op{mp ond ocis
os ovoriobe lnpui resisior which voias the
goin dep€ndlns on the npui slqnol. The
.ectifier provldes the conirol signo ond
d€ ves is np'rt from the output or lhe
compressor v o cl4 ond Rl3. Th€ resisior Rl6
ond ihe op-omp C3 conv€rts the ouiput
clreni oi the ooin cell io the olipln vohooe
Ihe non nvedlnq lnprt (pln 3) of lhe opomp
(C3) is bios€d ol ihe intenol referonce
voltoge of 2.5V vio pin 6 ol the 572. The
resistor Rls sets the dc oulpul evel ol ihe
pre omp io 4 5V to ollow moximum volioge

swing.
The ottock ond rcleose ime or ihe

exponder is set io 3.3ms ond 47ms
respeciv€iy by Cl6 or'd Clb ord lnteffrol lO k
reslsiors. The ouiput ls oitenuoled by ihe
ouipul lev€l conirol (RV3) betor€ il is f€d to
th€ byposs swltch The byposs LED ond
ossociol€d curent rlmliino resisior R2l is

swliched inio circuit ond llghts up wh€n ihe
noise goie is solecied. R2O dlschorges ony
ilooting volioges on Cl ond reducos
swiiching noise when the byposs switch h

A 9V €guloted pow6r roll ls derved Jrom
the 7805 reguloior (rC4) ond al9 ond Rl8
boses lhe common iemlnol 10 4V whlch
roh€s the outpui voliooe to 9 V The dlode
Dl protecis the c rcult lrom incorect po orlty
beins opplied ond C19 provldes power
suppy smoolhlng. The circult conslm€s
oboui lO mA dc cun'ent plus th€ L€D curc.i.
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Above: lcmounrnghardware Thispcshowsfievarousbilsandpeesvouellneedtomounl6.ch
regulalor The mrca washe, !s al Ihe lop lel1, and the insulaing washe. F al lhe bonom I6ft.

aelow: The rcgu arors mounled on the h€alsink bGcker The m€ssy whll6 stufi a I over lhe brackei is the
rhermalq6as€ used ro provide good heal *ansl6r

able nuld rappcd secondary lyPc which
prouLle\ 15 V anLl l0 V ripr nntl i! rdred al
tOVA m,rimnn Th. mrin rerson for
rh. .hoicc of lhrs kansfo.mer is ihal it is

rhcJp JnJ raiy ro ecr lr \hnuld bc n,'rcd
howcvrr th.rr unLlcr d direcr 'horr rircuir
bcrwcen rbc positive and ncgarive rermi_
ndl!. rhc outnut cDrren, q,ll b( jun o\cr
2a Thc kan;tormcr srllhdndle rhir\flof
ovcnoad tor qnilc a few minules *ilhoDt
darnage but mry heal up if lbe shorl is lefl
for lon8 pcrbds. l his will not be a ptoblcm
rn normil opurruon bul rf rh. \upply scre,
for examfl;, ro bc usc,l ro po$cr a c,(uir
whrch wr\ ro bc lefi runnine ,rcrniShr, ir
wduld be a good idea lo usc a transformcr
w,rh J h,Chcr ourpur cur(nr nrin8 so rhdt

"n! q'sr n.,l sh. Lhdr na\ oceu! $ill nol
rtrirmallv stress the transf;rmcr. A shorl
fron eiiher the positivc or negarive lo
sn'unLl qill nnlv Llust Jhour ai amp r,, fldtr
;",i ,xn h. h"ndlcd rndel'n(ch t'! rhe
\pecrfrcLl trdnrronnc! A PL-to/oU VA 6 n

rJc 'l \uh.lilulc hur r. quilc c\I]cn\ne Fnr
nost pplicalions, though. the sPccified
rr ndonncr will bc nue than adcqu r.

Inc,{Fraltd rnl" LhL desiSn n dn nveF
lo.!d,nd,r rtr,n t,tr rdlh Frl Thi\ is sr rt,

indic r. rhai r cu.rnt oi 0.6 A or more is

beins druwn from rhc rail. This ovcrload in
,, q.,y ddmagc\ Ihc \unpl) blr A rhere ro

nrdk ( L\(cs^c rutunr ,k.,rn $hich nrr]
bc c,use to inveslig0lc lhc circuil you arc

Consttuclion
Thc consrru.rion of rhc power suPply pre

scnts no rerlptublcms. l'lowever. I willdc_
{.r'hr rhe .onsrrudnrn in det.il for lhosc
Nho nray not be a\ lanili.r trith s lndering

lr is rccoBmcndcdlhat lhecir.uil be con_

srru.rcd o. rhe ETI pc board. lf you sish
(and you knos $hlr 

'ou.re 
doing) you can,

of coursc. use vdoboard or the like but
using rhc pr bo.rd willgrcatly simplily con-
srrudn)n rnd mirimize lhc chdnce of a *ir-
tng.(or Hlling s,id thar. oncc you gcl I
p. borrd chcck it v.ry crrclull,y fd fauhs on
lhc cofper side. Ihc m)n codmor taulls
a.c brok.n or shorttd tracks causcd ht
nr'hlcrns rn rh( clrh'ng nJBc If J rdtl n
rhr). rhcn ovrFctrhine or I'ulr\ rn thr rc'nr
crn colse rbc r.ct lo bc ctched away in
prns rnd thus b. opcn circun. so chcck all
thin lfucks lor brcrk\. Wh.rc two tracks
conlc closc logelhcr. udcr-clching or dusl
on rhc ncgativr .r .0usc the copp.r bc
tscen lhe trrcks k) rcnroin rnd thuscausc.
shorr sr chcck Nl1 poinrs Nbc'c Iracks conrc
closc rc8crhcr. Finalll. .hcck lhrr all rhc
Iol$ hdve h..n drillcd. Once you are satis
Iicd (hnr rhr p. hoard is in Sood shtPe. you
cr. mnc on ro rhc stdc.ins in oI th. conr-

ll.ttrine k) thc o!crlav diaer nr. locat.
rhc l)ost,otr oi rhe wirc link. rhn link
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rr\! \ rrL{r !re '{ \ Nrll rn\urc t,',Ll
t,nrl.trr Ionr lhr l! L r'rrllr Pur lht
nricn Nrshcrin th.c 'rron.olthcmo r

rnlr h,,l(. , n llR hr' Lrrr J 'l fr\iri,'n rhe
h,J. nrh, l('o\rrrhr,,(rr Ljji! inle Thc
boll rnd $rsh.rs crn lhcr be pul lhtuugh
rhc hole rnd lrght. cd uP Nolc lhal th.
holr i! isolNlcd lionr lhc nrttrlllh on lhe lC
h\ .' P\1 rn{rlJrr ! \,r'hLr.l\crrllv m. c

1,tr Lll! T' rlllr n, (11{e IltN tr ll't lrnre_
dui! ln, rlr. o(licr rcguht(x

'n) r.Jl \hllhcr thc rcgnlr(trs rrc ilr
hr.d l!{D lhr hcrlsink. mcasurc lhc rcsisl
rn( fr.m lhr cctrlr. lcg ol.ne l( lo lhc
ccnlcr leA oi lhe olh.r wilh r n(llinrclcr'
Y, u \h'{il'L 8rt.' li,8h rr\ \tr,(f r"|Lrr tir
ruirl rcJ!rnr l1 nr rhrn IL}'c lh. lC\ t,ll
dd I r* in silh lresh Dicl$$hds AIt.r
rhc lcr hryc bccn mounlcd co ccllr tou
crn $tdcr thc legs k) th. Pc bortul -lh.

hc.lsirl.rn ros hc Dounlcd t() lhc br0ck_

et tjsc silicon grcrsc lr) ensurc Sood co
t cr r d scrcs thc boll\ up lairlr_ lightly

'lh. nc\r stcp is r() nnd.r flyine l.nds k)
rhr rnnot.,rr|"r'nd LEDnr'unriLr!| inF
,"r rh. n, b,'rr,l Ih.\' 5h,,ulLl lt r"l,,ur
correrl si, rou ern crn\ id. rif) lh. nosi
rive. ncs li!. or g(Nnd whcn lou coNc 1r)

$ir. Ih; I-hDs.r rennhrh. I-irhr hookuf
rrLr A JtlL.tu rr( f,r rLLc t Fl)' hL t h(.trirr
$rrl lr J n,tr nrL'rtJ \hL ltl trr \(,1 "n lht
.rL r t.'rr rfLl Lir ',1' f'rt fL{nl\ li I tr ltc
h .L, r\ nlrr r!nr|}tr.',,\ ,n l'\ititr in
,h.t.'.( \, ',c. iluL: Jr', rrhrL.,iuh 'l

wirc iced.d. Always allow a bn morc
In*rh thJn ]' , ,h,nl lou llncrd r\ rh! {ir.
..,;h. (in,m(,1 lmr. On!( Jll rhr strc' rrc
. r.,rh.d rh( fr h.rrrl F ti'nrnlcrcJ 1nJ )ou

,'rrc rnn !, frcplflnE llrc

Thc tr !rvp( q. \ h, 'urd rn dn incrPcn'
jve llunri lj m in{runrcn, L.Ac Gec nurL\
1i\r n, dctiik). I.kc lhc ..sc xpart and
dorl lo\c rbr scrcws. It yo cx mii. the

n !' "!r,'nh\ !t{r L 
'n !ur Jn id..L, 'l thc !!n_

;','l l.^, r( rn rhr sidc nt lhr rJ\r LnnL-
rnr lrr rhL lr'nr. rhc lr h, 'rrJ A m,runltd
,,; r[, r'hr h.'n,l {LLL rl lhc lr'nr Tlc
rransf,.nrir m,unr* dkccrly bchind rhis.
The nr i s (rd aid wirinS,s rllor thc lcft'
hrnd sidc. Posnn)n lhc tr stdlncr nd pc
bord ur thc t,ox rnd, .ncr you h ve en_

$trcd thrl lhcre $ill bc no po*ible shorlins
bchvcctr Ir nsi)rmcr and lhc crsc or thc
rrrndoaner .nd pc board. nrark thc posi

tions oi tlE nkNnting holcs lirr thc trans_

nrmcr r.d borrd. rnd drillth. holes lo fit a
6RA bolt. Ikncs td lhc mrins &nd gtum
mcr rnd thc nh. nr)uld bc nr rkcd rrd
drillcd in rh. brek trncl. lf neccssary, drill
a hofu b rhc fl(rr of thc box for. nnins
r'trtl rl'nrt 1,, In,trl ,, r lhc lronr ldncl
\,{r (,rn rrll'rr rr\ lhr driLline ,liJgrJm or
iou .rn usc rhe lr,,nr t.!tcl ,' surk .'s J
icrnptrr .'n,t u.nrtp'rrich rhc hulcs lr.m
lhA Dfl I lh( lr,nr pinel h,nu. tt, lhc ap

fr,nfl.'rc !/r. RcnAt Jn\ huri. fi,,m lhc
h,,lc.,rnd $n'(,lh ,rn\ r,ur r (tlc(\'

PARTS IIST _ ETI.251

RBsistors . . ... ... ..alt4w, se" lnless noled
Rl 2.......... ... 1F0.5 w?'

C1.2...... .... 22o0r 25V FB eleclo
C3, it,6 7... .....10*.25 V ranialum
c5...... ........... 100n ceramic bypass

tc1.............. .1M7312
1c2....... ... .Ll\r7912
D1,2 3,4.. 1Ns404
D5,6 7.3,9 ...1N4004
1ED1 . 2, 3 ............5 mm red LEO

T1...... . ......... 30V CT, 1 A sec (Ansra

type 4'6672 or similar)
sw1,2... .. DPOTlo9oo
Fl ... ...... ..500 mA2AG ruse

Fuse holder: 135!70x160dfr m€lal cab'ner
(Ds.H 2744 or smila4r mains ll€r and plug

mains clampng gromme! 3 x 5hm L€tr
ETl251 Pc boa'd:

Scolchcal lront paneli 70mm englh or I nch

aluminium angle: 2 x To220 mounr nq krls lm'ca
wash€r, nsulai,ng washer and nul5 and bors) J

r 4 mm banana so.lel bndrno pos s (red balk
and gG€n) 35 mm lenorh ol 

'adraliin 
hearsinl

hea!ry dury lioorup wn€ 4 r 6mm sLand on pc

board soacers 4 r pc board mounling nuis and
borrsj 4 x 15mm 464 nuis and bo rs:2 x soLde,

lugsisilcon $ema gGas.
Price estimate: S45-$50
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The ncxl step i! to allach lhe Scol.hcrl
labcl lo the tronl panel if n is tccdcd.
Fidly driu small pilot holes a( lhc ccntrts
of all the mounling holes. Do a lrial lit kr
sec bow the pilor holes linc up wi(h thc
holes in the honl panel.Iftheyare OK ihcn
pccl off rhe backins paner and place rhe

Scorchcal srickr nde up on rhc henLh I hr
froni pancl can now be carcfuuy positioncd
above lhe Scotchcal. Bc careful nol 1o louch
the Scorchcal as it will stick fan and is hard
ro let ofl aeain. When vou are sarisfi(tl , hdr

rr.it,ont pinctrs trned up. carefully l,'surir
onto the Scotchcal and press down. Thc
Scotchcal shoutd Dow be slock to thc lront
t'dncl. The holcs cdn be c!r our wirh a \hJrp
kn,fe or sahel and lhe edgcs rrinmed Bc
carcfulnot 1o tear the Scotchcalwhen doiDg
this. Screq on the iour rubbei feel and lhc

The next slep n 1o do thc mnins wiring
Be rery careful wnh lhis as mri.s loka8cs
arc /crfidl Try to keep allhains wiring lcat
and tidy and oul of the *ay of cvcryrhing
else. Slrip 200 hn of the oulcr insllalio!

@s

Figore2. Mounr.g ihe pc board

.ii r lc [lh of nriins ilcx. thrc.ll ihis
rhnn,rh Iirc holc in thc back plnel rrd
.t.",o ir '"'rrt 

r clanpins gromrnct Makc
Nr. i is \.c re nd will not Pullo!r' lI ncc-

c$rrv rs. ! !cre{ on Drins (nd da'nP as

trcll. Mounr rhc luse holdcr on thc back
panel and lhc nrains ssilch on the tronl
orlel Fuil.tr\ii! rltr $rnnt drJgrJm I trc_

i"Lh "',. "r 'ti" \qLirh rnd ru\t AlL Lr
n.\rJ tennrnJl\ rnn l{ns rn lhL mJrn' 'vrr
in! nroul,i hc $.11 insuL.i!.,1 s" (hrt thcy
,; h" .rd.lcnr.'ll\ k'urhcd. Thh ,\ he\r

donc sirh hc!rshrink-tubing which is placcd

ovcr rhc wirc ben{c vndclins. Whcn rhc
{irc ( stdried in pl.cc lh. healshrink is

Du'hetl un ' rt rhr r'\n ull rl cnvr^ lltr !\'
;n\.,i 'r;, Thr lr(rL'hnnl N lhrn h( cd
iurh r h.rrrrlrlrr "r " |Jcnng rron in,l rt \vrll
\hi,n[ tr, luflI r ri!hr \crl d!$ lhr lorn
This should bc donttbr all thc conncctiors
or the nrrins swilch and tusc holdcr As
rdLlld or'lctu.n rn\uhrinq tdnt ! n hc

"-npci un.l Ih. untirc \$,tth JnLl tuse

Th. rrrnsform.r sholld now bt mruDlcd

using 4BA nuls and bolls Nol. thlt lhc
cdrrh {ne oi the mlnrs bolts ro rhc lr ns'
former Drounting bolt. The earlh wite
sho(ld bc long enough l,,.nsur. rhtr if rh.
m.nr\ cord is pullcd our ol rlc bor tht crith
will br $c last 1,, break Astd.rlugshould
be soldcrcd on io thc cnd of the earth lo en'
sure rha( ir mounrs scatr.ly Thc tn s

l"rnrer nrnr ry c,'n n,'r hc {rrcLl ul on(r
JgJrn hur\hrinl \h^uld hc !\r,l i irFUhle
,hr ,rrn rl\ On Lhc I'Jht'{,ntr \L!(rl(Ll
ih. .rimrrv conneclion\ rre ur ttrc i'otro*.
'rhi; crn h; bir xs\wrftl ro s.r rl sJ ilc
carclul and m.kc verylure ihal lhe t.rmin!l
l,nn' Lio rnl \h rl on rhc n,tr'r uf rh( h"l
.,n,i xrr qrll trsul. !(l lhi\ th!n r,nr
plcrcs lhc nrnrs wirjnS. DoubLc ch.ck rhar

clcrrthinF is correct drd thrt no .onncc_

Thu .. bo rLl slNuld bc nJuDl.d ltrl
The ;unting bolrs should b. pul !hfuugh
rbc floor ol rlrc box rnd scculcd lvirh a rul
(scc Fis rc 2) Tbc board ihcn nnlrts or
6 n standolT sprc.ls ind is bolrcd doNn
soklcr r lus on rhc rcnrrinns l$d on rhc

ItnirhJI,J$r.tp,.lh,'lt ir r" rlL r..'rrn p!
h.,.'rt1 m'nrnrn! holr ll' \\ irl'r\. iran''
n,l Fon' 'n,l 

LED' sh',LL . n $ h! r,unrrll
, n rhc k',nr tJ rl Th.\! r'rn h( {rrlLl !1,
according kr llc Niring dliErrN whc.*iF
rn! lhl LED\ h.aurt r', !ri LhL {i(\ rhr
c,;rRl w.\ r't d F,n'llr.rhurn'nnrrm.r
\..ondrrv . n trc *ircd to the board. A
500 nrA iusc slrould bc liltcd l,) rhc iusc
holdlr rid ! mrins pl g (il not rlrcad) fit'
lcd) should bt wired lo thc mans Acx (bc
surc lo gcr rh. connedi{ms righl) You rrc
nos rcrd) t(J lc( thc srPtly oul

Testing and using it
PluS lhc supplt inlo a mains socket Wilh

lhc LOAD $rilch off s$irch rhe Po{cr on.
Thc power iDdicrt(r LED should gl()s dnd
nothing clsc shonld hrppen. with norhin8
conncclcd lo lhc output terninals, swilch
rhc t OAD swilch lo lhr ON LINE posi-
rion. Mcrsurc thc loltrgc bclwccn th.
sround and rositi!. rcnninah. It should
r.ad +12Vdc. Do rhc sam. b.rwecn
ground rnd thc ncgrtilc tcrninal. lr should
rcad ll Vdc. lI rhis is nor rh. cr\c thcn
unpluS. rnd lech.ck drc *innB and p.

If all is rvell lhcn vou can aptly a load lo
the ournut ldcillt. rn lil ohnr. lo {arr

\h,,ultl b. {ircd t'cl\v!!n th.
i'urri'c rern,nrrrrtl;r,LLrtl Th\sill r N

nbour l{)0 mA lronr lhc sunllv r d shcn
lhc \uppl! is ntrneJ.n \ith lhc LOAI)
\*ilch in rhc ()N LINE posilion lhe over
.u(cnl l-hD xborc lhc +l:v ternrinal
nrruld ||Ehr If rlrc l,dlj F $ired 3!ros rhu

nc-s.,u\L rnd Bnr!ntl thc LED Jh,{. thu

-llV Icnninrl should li8h1. You can
accuratcly dettrmilc lhc clrrenl thrt lhc
LEDS $it.h ar if yo! hrvt a hiSh po*cr
v,ri,blc rcsi\ror .r rh.o{nt Thi\ crn bc
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ETI 1424
VERSATILE GUITAR

PRE.AMPLIFIER
Guitar players always place ovsr the top demands on their gear'

This guitar pre-amp certainly delivers over lhe top specificalions.

@MMERCIAL CUITAR AMPLIFIERS
do rot abp.ar to be t€lting ary chcap€t
s s good Iow @sl altcmalive is to build
you ow4. Pow.' attrpl6.r modulct de
commonly availabl. from your loel til
$pplicE at very rc.lotrabl€ prices with
cK.llcnt pcrforrlare, paniculatly lhose
publi$cd in this v..y Da8azin..

Th< ETI-1424 is inlendcd to provid.
hid quality prc-aEplifietior espc.i.Iy
t ilor.d for lhc €le.tric 8ui!ar. Thc equd'
ir.r !..liors dc optinitcd for the tc"
qucnc, ragc whcr. thc guitar n cdt lhem

Thc Ddd fcatures of the Pre-amP iF
clu& a rop boo€t a.d Iorrlal iDPu for
8uilln, two ptc-.4 lire inpuit, bN and
tllbl. controlr, cffc.ls scnd and rclum, a

!wc.p eq r€ctior, fou post'cq lire inputt
ud ! mastc. levcl .onrol. No level con'
tol i! providcd for the line inputs as typi-
cJ iopulr sould bc dru! machit.s and
rynrhesisers rhal ha!€ their oqn individual
volum. coolrols. This tct-up is d€siSncd
for thc rll too cotnmo! tituation wh.re
lhcr€ .rc i$uffci.ot anpufcr inputs for
rll lh. ilitrum€nls. Mo.€ oft.D lhan nol,
lhir hlpp€rs in a rch€slsal situation

Thc b!5s md trcbl€ arc ddign€d to prG
vi& mrlinM @t and b@st of hequ.!-
ci.! lm [L and 8 tHz to ohain a wide
toml ranSe for tn electric Suillr. To Sjve
r hudcr cdF to sounds, a top boosl input
b Nril$lc whercbt ftcqucncias $ove
I tHz a'e A'nplificd; at around 10 LH"
thcrc k a DNiv€ 20 dB of tloost! Thc
mflDal irpui h6 a flat ..spoN and is er'
c.llcnt for th@ m.llow rh)'thm chords A
br!6 crrt is built into lhe input mplifie.s

i/: ET! AL(lo Prolects

lcla and b as in a liv€ serup, v€ry lo*
ficqucncies @mhned eilh spetler cab'ner
r.sonanes lend ro muddy rh. overaU tui'
rar sounds. ool lo mention sedng ofl rhe

q,mbols at sone resnatrl ft€quency! The
guitar inpuB hav. a fa'rly high 

'rpur 
im_

ped.ne of 220 k ro .nrdre rhar rhe Pic[-
ups are nol loaded and rhus oblain mdi_
hum su3tlin. Du€ lo rhe hisn inPul im_

pedene hM pick-up @n b€ a Problem,
so $e iacr sockers arc eited in such a

wat rhar my unNed hpuls are shonrd to
groud. No 6rn8 d.rails will be de$ribed
hcre as ir is litely rh.t lhe pre.amP eill be

built into the box thar houses lh€ poser
uplifi.r. A m€lal boi h recoMended to
miriBise hum pick-up.

Mady of llE facilides of lhe l:124 can be

tailored to your r€quiremenls lf you de'
cidc thal you do not watrl af,y pre or Potr
.-q line inpu6, 6 an €xamPl.. lhen rr i9

simply e hatter of linking the relevanr in_

puts to Sround on lhe F board A similar
procedur. applies if you do not *anr an

€ffects 3eDd and r€ceive, simply link lhe
cfr€cl serd oul pad lo lhe €ffect retum
pd witb somc hoot-up wire.

Th€ €trdts retum is fed lo a sweeP

eoualh.r thal hss an adjustable frequency
aria gain -or.ot The cirdil is a modified
verlion of ihc paramerric equaliter lhrr
app€ar€d in atr earli€r ETL A bandpas or
bsndslop lyp€ of re+onse is exhibired
eith !h€ re5n t frequency made adjusr'
ablc over ar €xt emely eide range of
2m Hz lo E.5 kHz sing a single cotrlrol
The sweep eq supplies a malsive 18 dB of
boosr and -22 dB of cut ar the resonanr
fr.quency and c.n be adjusred by lhe gain

.onlrol. The QJacior is fircd atd Save

sood tonal varialions wilh a Suitar signal
A bvoass swirch s induded ro ssnch the

"n"ii. - o,r "t'* r.quired h\ useful

Ior pre{elt'Dg the eq fo. lhat funkv roppv
rhnhm lick! The 1424 derives ils +/-
livdc po*€r fron ii's on board regllated

Construction
The Dc board 6 desisned to be mounled
dir.cily ro rhe fronr Pan.l of the amPlifrer
bot and is tanened doen via lhe nuls on

th€ pots. lf you do not wanr lo u* P.
mounl pors and pc mounl swrlches lhen

us. lhe shone$ len$h of hoo&_uP wire to
make ihe connections lo lhese comPon€rls
ro ninimis. hum and Pict_up You will
aho have to d.ill some mountin8 holes on
the pc board. Make su.€ thal the holes do
noi break any tracks.

Buildhs up $e Pc boatd should nor

Dresenr any prcblemt as lhe enlire circun
is @nrained on ole sintle'sided board.

The fist |tsk is lo check rhe board for
lrack breakaSe and shorts. lt\ a tood idea

lo go lhrough lhts Process even rhough
votr mav have obtt'ned lhe board from a

iir ropil'e'. No-on" is Perfecrl Faulrs wrll

be much easier to spol no* than *hM the

board is populated with @6ponenls.
Onc€ vou are Ftisfred it\ l,me to drill rhe

@mponetrl holes. 'f it rs an unddll.d
bo,rd Male sur€ rhal lh. hules {or rh. pc

mount pots a.€ larg€ enough a 2 mm driU

bir should b€ ad€quarc.
Cof,struction can sran by insninS lhe

linls, resislon, capa.ilors, and ic sekels
and soldennc tbem 'n. 

Take nore of rhe

polariry of r-tre electrolyrrc caps reler ro
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Ill[0lt [t{lY
Illt$ iltn$PlPtI
IT[ IT ItlRi$
ltil I l(ln'$

ButfiEr.
tor r loi of desptiato Young

!eotle, llyin0lo l(eep

lhomsclves ltlarft i! e eonstalllly

redurring oighkntre.

Wh€[ ihe Stlvo! ctllon Yo!,

IIIUE YOUR FAI'ITY

tlorso fiel0 us to help

urc gmwinq nlmber ol

hom€lcss peodr.

Ihant ord t$ The Sahos.

Lrr'u'll | 4]24l

rhe componenr overlay Do nur d\ vtr irl
led rhp lCrs rhrm\el!rs. ln{rr ,nJ \ul.lcr

'n 
the p. mount Poh and \srr(b m3king

q'rp rhrr thcv \{ frrmlv and ndrJllcl Io rhr
oe board The +/ ll V rcgulJ!'A Ll'r'
:nd ?r are ihe final comp,rncnr\ t! soutr
ir. note the orienlation on dtc overlav

Nexl coBes lhe wiring ot lhc inputs.

outpur, send anJ terurn sockers antl rlR

mains transtormer, rl rcq rrrd Afrrr \ou
have decided {hat iDpurs you rcq!tr. rhen

trr iust a oatter of measunng llrc lenErh

.r (li.lde.l cable ro conncLt ro tht \n!t
its. oo not torger to tinx ddv unused rn

outs rc 0 V on fic Pc b^drd lr r\a8o''l
ia.u,o."unr rht inpuL \o!krb J( tdr

awa! f.om the mains transforner as lossi
blc 1o nininisc hud pick up Also 

'nounL
rhe 

'.ou6 
awav frrm rhr uulpu$ lu inini

mrsc cross-talt. Use insutareU l' 5 mm ldrl'
sockers 10 avoid hum looPs The hor end

of $e inPul socket nceJ lo he 8r'unLicd
when no llu8. dre ,nsc ed h.nLe str[!r\
Mth cldled conbcr,rt lcquircd th'
rnpur \ockel( \hould hive Lhor rlrrh ron_

neclcd toacrher dl rht sockcb *ilh n'm'
rinned coppcr wirc A single colnrclio'
from rhe hraiding ol onc vt tht inPrLt

\creenrnr cable is dll rh r\ rcqu rctl I

onncct the so.kel earihs 10 the pc board

Refer 10 the wirin8 dia8ran o. th. orer
lay. The carth scrcen ol the olhci inPuis

no€ds 1o bc soldercd lo lhe 0 V bur cut oll
ar the sockel cld Make sure thar th'
oDen endcd screen dos not \h'rl in\ "i
tri" '"p*', *" *-" \letvins or rrhul3kd
Laoe ii lou arc unsure or Your qrntr8

me same Pr'tedurc aPPhc\ ro rhl cl

fects send and retuln $ckcls. Do not ntr

8er lo link the send out to tht r.lurn D 'i

ETI 1424 Patts List

55n qr€€ncap

C25 .. 1!/35V b Polar 6l@110

c3.21 s2P cetamlc
C6 .. ....... ...10n9.€6n€P
c7 13 ... 560P@6mic
c3 . ...... 22n grc€nca!
c! 11 12.20 3n2 gr@ncap

3u3,3sV bipo ar 6l€clro
cr4.rs ..........10on9r@n@p

..33ur35v dial eleclo
1000!r3svdialelslo

6 5mm Mono LnsuLaled Jack sockols (onlacls
cosed when oluq s nol ins€n€d)
Swl PC MounlMii'aiur€ DPOT 10!!16
rr r2V o i2Vai soo mA M.insTraNlm€r
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tRE0UEilCY RESP0ilSES (see tsrt).

TA8I.E.I. PERFORIilAIICE OF ETI.1106

Farc. ol c€nlr6 Irequonci€s zD H. ro 19 kHz Conrnuolsly adjusrabl6

19!B) ."*-"a,r.-'',.'
f;ofi,, | 0". "*.-,.,. o

Me$!rcd al 1 kH2 4d a srgnal levol ol 500 vms.

Clrcull concapt.
As I nentioned earlier. the paramet.ic

equ.liser modules consisl of lunable aclive
bandpass filie15. To nake a bandpass filrer
runable, parameteE such ascenlre lrequen-
cy, bandwidrh and rhe amouni of cut and
boost are m.de adjuslable Graphicequalis_
ers have the centre frequency and widlh of
rhe band preset,with only the cut and boosl

The accompanying series of phorographs
sho*s the eff€ct on the frequency respoDse
of changing the lunable paramele.s. Allthe
phorographs show lhe same range ot fre.
quencies being swepr. wirh lhe lower tre-
quency on rhe lefr {2 6 kHzl and rhc hiSher
frequency o. the 8hr (7.5 kHz).

Figures I and 2 show rhe €ffccl of \hifring
rhe cenrre frcquency ol the pardmerric
eouali*r. Freure I show! lhe paramerric
eduatrsrr ret on a high frequency which
w;uld resutl rn a boosr of rhe frequcncrcs
around the peak. Figure 2 sho*s i1 sel lo a

Figures I and 4 
'lluskare 

the effecr ol in-
creding or decreasing fte width oflhe pas-
band. Th; il ako refered to as rhe Q In
F gure 3 rhe crrcuir hd a hiSn Q, thus a naF
row ranse offrequencies around the Fak is
emphasised. Figure 4hasalowQ and sho*s
a broad range of frequencies beinS empha-

Figures 5 .nd 6 shov boost and cut of the
range or frequencies. In Figure 6 the signal
was anplified verticalty so that fie cul could
bc nore closely obsened.

The circuil for the paranelric equaliser is

based on a stat€ variable filter circuii. This
rype of fiher features low pass, hiSh pas
and bandpass outputs. They are also capa-
ble of providing a hiSh Q and they can be

To convert a stale variable 6lt€r inlo a

paran,(rn( equalrrr. rhe circuil has lo be
modrtrcd r. so thar rrs O cenrre freqDency
andgain are allvariable. Ocan be vaned by

r€placing the pair of resiston us€d to set it
wirh a dual-ganging poEntiorneter. The
c€ntre frequency can be iuned by usiDg a
switch to s€lect tbe range and a dualgang-
ing potentiomerer to tune the entre fre-
quency of the filier within that rang€. The
ranse h s€lected by switching in different
capacitor values and the dualganging
potentiometer replaces lhe r€shtor pair
used 10 set rhe centre frequency.

To enable rhe filter 1o have lariable gain
or attenuaton (boosl or cuo at lhe centr€
frequency. a gain slage is added to lhe stat€
variable filter cncuit. This gain slage alloes
rhe 6lrer to have bandpass or band r€ject

The circuil has been designed using high
performance op-amps, such d rbe NE
5534AN and the TL-071. Of these rllo op
amps the NE-5534AN gives the besl results
ior .oise and disronion, bur at . higher
componenr cost. The specificalions lor the
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musical inElrumenl amphier systems.
ll s based on Ihe popular hrgh
pedormance NE55344N op-amp, whrch
is relalively cheap and widety avartabte.
Conslructors should have no drtftcutty
sourong componenls for ihis protect

ETI-1 41 3 Electronic Crossover
Whilsl its a good performer, this projecl
uses nolhing unusual in the way ol
components, al ojwhich can be
sourced lrorn slock-standard parls at
your lavourite eiecironics retailer.

ETI-I414 Walkman Amplilier
Heave-oii your headphonesl As usual,
youll find parl for this project are readity
available Jrom eleclronics retailers.

ETI-1415 Vifa SA-80 Speaker and ETI
'1417 Vila SA-100 Speaker
These speakerc are based on the
popular Vila drivers. Kits for these
projecls were originaled, and are
distributed by Scan Audio of Melbourne,

52 Crcwn Slreel
R|CHMOND, VrC 3121
(03) 429"2199
Kils are slocked by a number of
electronics rctailels, including Rod
lrving Eieclronics and Jaycar.

ETI-1424 Guitar Pre-amp
Like lhe majority ot projecls included in
lhis book, this project was designed
using widely availabb components so
you should have no ditficully getting
your requiremenls togelher lor this one.

ETI-1425 Guilar Note Exlender
Anolher one for the musicians amongst
you. The comments given for the
ETI-1429 Noise Gale apply to this
project loo, as the head of lhis design
also is the NE572 compandor lC.

ETI-1429 Noise Gate
Heres one tor lhe musicians!
Components for this shoutd be readity
oblainable lrom mosl electronlcs
supplierc, with the exception ol the
NE572 compandor lC For this, you
should check with those retailers
specialising in a wide range of
s€miconductor producls, such as in

All Electronic Components
118-122 Lonsdale Streel
I\4ELBOURNE, VIC SOOO
(03) 662-r381
The Elecvonic Component Shop
289 Lonsdale Sl€et
I?IELBOUF]NE. VIC 3OOO

Slewarl Eleclronic Componenis
PO Box 281

OAKLEIGH, VIC 3166
(03) 543-3733
ln Sydney:
Geotl Wood Eleclronics
PO Box 671
LANE COVE, NSW 2066
Q2) 424-4t11

ETI-I430 Digi-l25 Audio power Amp

A very popular. tow-cost. qmpty to
build yel high per{ormanc€ amplrfrer
modular Components lor lhrs protecl
you ll find a5 boq-standard, ort-the.shett
ilems from mosl electronics retailers_
The prinied circuit board, as noted in
the article, is availabte irom craham
Dicker al PC Compulers, 36 Regent
Slreet, Kensington, SA 5068, (08)
332'6513. The board costs 94.95
singly, plLrs $2 posl and handhng or g9
lor a pair, plus g2 post and handtinq
The followtng retatters have rndrcated
lhey slock lhe necessary componenls
for lhis protect: rn Metbourne At
Electronic Components at i18-122
Lonsdale Street, and The Etectronic
Component Shop al 289 Latrobe Streel
(except for the 2 W resislo0. Dick
Smjth Electronics indicate ihey slock
the components in lheir slores around
Auslralia and New Zeatand. too.
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ALL ELECTRONIC COHPONENTS DV$MOI.OITHAN PIY LId

11s.122 LONSOALE STBEET. MELBOUFNE. VIC aOO_O TEL 662 3506 FAX (03) 663'3822

TALK ABOUT A HUGE RANGE OF KITS!

PLUS A HUGE BANGE
OF COMPONENTSPLUS MANY, MANY MORE KITS WHICH WE CAN^,O' L'ST

JUSI COA.IIACI US FOR PRICE & AVAILABILITY, SC HOOL AC COU NT S AV AI LAB LE,
HERE!!!

COMPANY &


