
1 /1ltall.)' fao.ril (eG_:I

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
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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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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!

7



?\- \__s

=D2

I

a Suou'^uo. arou aq

llh 1.3Jj!.tlr u.$ oer.rs PooS r.3 0r rrede
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':IdYI OT

re.uequa aqr uo q.tlas rndur.qr q.rraspuE
duE .rlt uo gdVI rr.tas ureaB a.uo r6ru?q

I

-ur 3ql qRnorqr ttl.sspr 3 ,{qd oJ pe$ed
-fq aq llrM l.Jllr .ql q)>|nOS uo !o!nq
:tJdoos/:tdvl aqr qrl,t ur rJeJJc aqr rn.
ol dut rnotr uo uounq gJdnOS/:tdVJaqr
uo gdv.I l..l.s s' op P:.u no^ [e aoN

,dI^IV
or qnws rndsr .qr Pue NI or raJuequa
.qr uo q.rhs t..I. .q1 r4 tl.rras .rrnos
ratrl'ruE rno^ uo ugNol ro oNoHd
Dqr'. rr.les saoloJ se oerels inotr
to storum .qt r3s 1..u8!u. .rll .sn oI

l! 6u!sn
'r.Juequ. aql

]o )ir!q eqr uo slr)ros l€uon'ppr .qr oru'
s?nd tr.p a .s?r inol puE u.rsi{s rql ul
)r.p .lr.sse. r30.i Jo .Jeld aqr s.IRli..ueq
'ua aql'DrrSeIp .ql r.d s? qlrr{s o.r.rs
ino{ or dn r..u?qu. aql )iooq pu€ uo pn
.qr ar.s ljo uer rtnr no^ u.qr II6a sr lP
I pDoq.d.ql u' rtne.] e IlqEqotd sr .reqr

slcalord orpnv |]:

I

ueqr uo euor,{uE }I JJo {ers plnoqs sog']
Aetds,p .qf rod ru.u.rqequa .qt tuDEror
In puu uEEe uo q.lths u.ql )O sr lle lt '3uqt,fta^a l.6qr pu?

^taBrpeuur 
JJo q.rras (rro'sesrou Surddod

to tuss'q ,(rsEu '.uoDunq !.rr '.lout su.ddeq asta 3unl,(ue lI u.ddeq plnoqs
Surqro! leqr ueqr reqro '}]o uBuar ptnoqs
sogl letdsp .ql llE pup tq8!t plnoqs C!.1
reaod 6qI sPuo.as aal ! roJ uo r{rrrss PUe
surpu .qr olur rr ?ntd lndlno ro rndur eql
or p.qrene Surqrou qrra 'os qo rl uhl o1 sl
ra.u?q!. eqr 3ulrser Jo,i?a leai {luoaqJ

dn 6unl.c pue Bullsal
'Paq.errE qoul eql PUE

l.utd luo{.qr uop.runou.q ueqr uRJ rod
aqJ PBoq.d .ql ol p.qrellB u.qr pup rod
,tu.uaJuEque, IEnP aql or paq.Dlle aq uer

A dnrlooq to sqr8u.t uu 0SZ ',illEurJ
'.uop.q u.qr uDi 's.qrrns oal
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