
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
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For: Musicians,
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Recording Engineers,
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today's music-making.
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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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