
FroJeet flAfl2

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.
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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
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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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