
F r e q u e n t l y A s k e d Q u e s t i o n s 

E n c l o s u r e s a n d S y s t e m s - T h e B a s i c s 

W h a t m a k e s a good vented e n c l o s u r e ? 

Is it pos s i b l e to get d e e p , punchy b a s s from a s m a l l e n c l o s u r e ? 

Will a b igger driver give m e m o r e b a s s from m y e n c l o s u r e ? 

W h a t d o e s "tuning" of an e n c l o s u r e or port m e a n ? 

W h a t a r e B a l a n c e d a n d U n b a l a n c e d L i n e s ? 

W h a t is a c r o s s o v e r network a n d wha t is "b i -ampl i f icat ion"? 

W h a t a r e s o m e a d v a n t a g e s of b i -ampli f icat ion? 

W h a t a r e s o m e d i s a d v a n t a g e s of b i - ampl i f i cat ion 9 

W h a t if I wan t the best of both w o r l d s ? 

W h a t m a k e s a g o o d v e n t e c i e n c l o s u r e ? T h e b a s i c p u r p o s e of 
a n y l o u d s p e a k e r e n c l o s u r e is to partition the front a n d rea r of the dr iver 's 
c o n e . T h i s p r e v e n t s the oppos ing air p r e s s u r e c h a n g e s p r o d u c e d by 
c o n e motion from comb in ing a n d c a n c e l i n g . V e n t e d e n c l o s u r e s a l low the 
compress ib i l i ty of the air inside the e n c l o s u r e to work a s a m o r e active 
part of the " s y s t e m " cons i s t ing of driver a n d e n c l o s u r e . A low f r equency 
l o u d s p e a k e r e n c l o s u r e shou ld do abso lu te ly nothing, that is, it shou ld 
a d d no ef fects of its own — no vibration, n o tonality, n o motion - - nothing 
to interfere with o r a b s o r b acous t i c ene rgy p r o d u c e d by the driver inside. 

I s i t p o s s i b l e t o g e t d e e p , p u n c h y b a s s f r o m a s m a l l 

e n c l o s u r e ? O n l y if the driver s e l e c t e d is d e s i g n e d for " d e e p " b a s s 
operat ion in a s m a l l e n c l o s u r e . Unfortunately, it's u sua l l y a relatively 
s m a l l driver that c a n work properly in a s m a l l e n c l o s u r e . S i n c e a s m a l l 
driver c a n on ly m o v e a s m a l l a m o u n t of air, lower s o u n d p r e s s u r e l e ve l s 
(output) will resu l t . In g ene r a l , larger b o x e s with larger b a s s dr ivers 
p r o d u c e m o r e b a s s ; s m a l l e r boxes p r o d u c e l e s s b a s s . " D e e p " b a s s 
product ion s imp ly r equ i res that m o r e air be m o v e d . 

W i l l a b i g g e r d r i v e r g i v e m e m o r e b a s s f r o m m y 

e n c l o s u r e ? A n e n c l o s u r e will not automat ica l ly p r o d u c e m o r e b a s s 
w h e n a l a rge r dr iver is insta l led ; in fact, the oppos i te is often the result. 

W h a t d o e s " t u n i n g " o f a n e n c l o s u r e o r p o r t m e a n ? H a v e 
you e v e r b lown o v e r the top of a bottle a n d h e a r d the note it p r o d u c e s ? 
H a v e you e v e r c h a n g e d that note by add ing o r pouring out l iquid? A 
v e n t e d l o u d s p e a k e r e n c l o s u r e w o r k s unde r a s imi lar principle. W h e n 
liquid is a d d e d to o r p o u r e d out of a bottle, its internal air v o l u m e is 
c h a n g e d a n d the r e s o n a n t note is r a i s ed or l owered . E n c l o s u r e tuning is 
a f fected by the ratio of air v o l u m e in the duct/port (equiva lent to a bottle 's 
bo t t l eneck ) to the e n c l o s u r e ' s interior vo l ume . T u n i n g of a l o u d s p e a k e r 
e n c l o s u r e is the resu l t of manipu la t ing the d i f ference in effective air m a s s 
b e t w e e n the e n c l o s u r e interior a n d the air in the duct. T h e bottle-l ike 
na tu re of a v en ted e n c l o s u r e is k n o w n a s a " H e l m h o l t z R e s o n a t o r " . T h e 
vents/ducts in a v en ted e n c l o s u r e work on ly over a na r row b a n d of 
f r e q u e n c i e s n e a r the c h o s e n tuned f r equency , p roduc ing the s a m e effect 
a s w h e n b lowing a c r o s s a bott leneck. 

W h a t arc B a l a n c e d a n d U n b a l a n c e d L i n e s 7 
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• A b a l a n c e d l ine is a sh i e l ded , t h r ee - conduc to r s y s t e m in wh i ch the 
two s igna l w i r e s c a r ry identical s i gna l s of oppos i t e polarity. T h e 
third conduc to r ( a b ra ided or foil s h e a t h a r o u n d the two s i gna l 
w i r e s ) a c t s on ly a s a sh ie ld a n d d o e s not c a r r y a n aud io s igna l . 
Both s i gna l w i r e s will pick up a n y exte rna l e l ec t r i ca l no i s e that g e t s 
p a s t the sh ie ld . T h e rece iv ing input will invert the polarity of o n e of 
the s i g n a l s a n d c o m b i n e it with the other. W h e n the inverted no i s e 
is a d d e d to the non- inverted no i s e it is c a n c e l e d . T h i s i s k n o w n a s 
" c o m m o n m o d e rejection". Note that both the output of the 
s e n d i n g e q u i p m e n t a n d the input of the rece iv ing equ i pment m u s t 
b e b a l a n c e d in o rde r for the line connec t ing t h e m to b e 

c o n s i d e r e d b a l a n c e d . 

• A n u n b a l a n c e d line is a two-wire s y s t e m in wh i ch both the sh ie ld 
( g round wire ) a n d the c e n t e r conduc to r c a r ry the aud io s igna l . 
U n b a l a n c e d inputs a n d outputs a r e typical ly found in guitar 
ampli f ication, e f fects p r o c e s s o r s a n d hi-fi a n d h o m e theater 
s y s t e m s . U n b a l a n c e d s y s t e m s will per form a c c e p t a b l y a s long a s 
c a b l e length is kept relatively short, the s y s t e m is not sub j e c t to 
e x c e s s i v e R F no ise , a n d the A C g round of the va r ious s y s t e m 
c o m p o n e n t s is at the s a m e potential . 

W h a t i s a c r o s s o v e r n e t w o r k a n d v / h a t i s 

" ' h i - a m p l i f i c a t i o n " ? A s p e a k e r s y s t e m that u s e s high a n d low 
f r e q u e n c y dr ivers r equ i res a c r o s s o v e r network. T h i s network is a n 
e l ec t ron i c circuit that a c t s a s a sort of traffic c o p , directing the 
h i gh - f r equency s i gna l s to the h igh - f requency dr ivers a n d the 
l ow - f r equency s i g n a l s to the l ow - f requency dr ivers . T h e c r o s s o v e r 
network m a y b e p l a c e d after the ampli f ier a n d is u sua l l y m o u n t e d in the 
s p e a k e r cab ine t . T h i s is c a l l e d a " p a s s i v e " or "h i gh - l eve l " network ( there 
a r e a l s o p a s s i v e " tow- leve l " ne tworks but t h e s e a r e u n c o m m o n a n d will 
most ly b e found in o lder s y s t e m s ) . O n the o ther h a n d , the c r o s s o v e r 
network m a y b e p l a c e d before the ampl i f iers . T h i s is c a l l e d a n "act ive 
c r o s s o v e r " o r " e l ec t ron i c c r o s s o v e r " . S y s t e m s with act ive c r o s s o v e r s will 
h a v e o n e ampl i f ier (or ampli f ier c h a n n e l ) for the l ows a n d a s e p a r a t e 
ampli f ier (or ampli f ier c h a n n e l ) for the highs . A s y s t e m us ing a n 
e l ec t ron i c c r o s s o v e r i s sa id to b e "b i -ampl i f ied" (2 s e p a r a t e ampli f ier 
c h a n n e l s ) if it i s a 2 - w a y s y s t e m or "tr i -ampli f ied" (3 s e p a r a t e amplif ier 
c h a n n e l s ) if it i s a 3 - w a y s y s t e m . 

W h a t a r e s o m e a d v a n t a g e s o f b i - a m p l i f i c a t i o n ? 

• A "h i gh - l eve l " ( p a s s i v e ) c r o s s o v e r c a n d e g r a d e the aud io s igna l 
from the amplif ier a n d c a n r e d u c e s y s t e m sensitivity. B y 
e l iminat ing t h e s e c o m p o n e n t s from the s igna l path, s y s t e m 
p e r f o r m a n c e c a n be improved . T h i s s t a t e m e n t is l e s s true today 

than in the pa s t d u e to i m p r o v e m e n t s in p a s s i v e c r o s s o v e r d e s i gn . 

• In e x t r eme ly h i gh -powe red s y s t e m s , a p a s s i v e c r o s s o v e r c a n 

b e c o m e quite e x p e n s i v e , large , a n d heavy . 

• S u b w o o f e r s a r e intended to h a n d l e ve ry low f r e q u e n c i e s - u sua l l y 
be low 1 5 0 H z . T h e inductors ( a coi l of wire s o m e t i m e s w r a p p e d 
a r o u n d a m e t a l c o r e ) n e e d e d to c r o s s - o v e r at t h e s e low 
f r e q u e n c i e s a r e prohibitively l a rge , h e a v y a n d expens i ve , e v e n for 
mode r a t e l y p o w e r e d s y s t e m s . Bi -ampl i f icat ion of s ubwoo f e r s is 

u sua l l y a nece s s i t y . 

• Act ive c r o s s o v e r s c a n be l e s s e x p e n s i v e in l a rge s y s t e m s 



cons i s t ing of m a n y s p e a k e r boxes . If t h e s e mult i -box s y s t e m s 
u s e d p a s s i v e networks , a s e p a r a t e network wou ld b e n e e d e d for 
e v e r y e n c l o s u r e . A s ing le ac t i ve c r o s s o v e r c a n f eed power 

ampl i f iers for m a n y s p e a k e r e n c l o s u r e s . 

• C o n t e m p o r a r y active c r o s s o v e r s ( s u c h a s the J B L D S C 2 6 0 ) c a n 

b e ex t r eme ly powerful s i gna l p r o c e s s i n g d e v i c e s that m a y 
incorporate a d v a n c e d f ea tures , s u c h a s equa l izat ion , t ime/phase 
correct ion , individual b and limiting a n d s igna l d e l ay s . B y prec i se ly 
tailoring the p a r a m e t e r s of t h e s e c r o s s o v e r networks to the 
s p e a k e r s y s t e m , it's pos s i b l e to get the best pos s i b l e p e r f o r m a n c e 
from the s p e a k e r s . 

• C o n s i d e r wha t h a p p e n s w h e n a very strong l ow - f requency s igna l 
s u c h a s a k i ck -d rum dr ives a n amplifier into cl ipping. T h e cl ipping 
c r e a t e s h a r m o n i c s . In a p a s s i v e s y s t e m , the c r o s s o v e r s imply 
s e n d s t h e s e h a r m o n i c s to the h igh - f requency driver, w h e r e they 
will b e quite audib le . T h i s is c a l l e d " intermodulat ion distortion". In a 
bi-amplif ied s y s t e m , only the l ow - f requency ampli f ier will b e dr iven 
into clipping with a s t rong kick d rum s ignal . T h e high f r equency 
ampli f ier will cont inue to p r o d u c e c l e a n , undistorted power . A s a 

result , the cl ipping distortion is l e s s aud ib le . 

W h a t a r e s o m e d i s a d v a n t a g e s o f h i - a m p i h ' ? ;:$Ui r 

• Bi -ampli f icat ion is g ene ra l l y m o r e e x p e n s i v e a n d requ i res m o r e 
ampl i f iers . A l so , e l e c t ron i c c r o s s o v e r s a r e typical ly m o r e cost ly 
than the p a s s i v e ne tworks in the e n c l o s u r e s . 

• A bi-amplif ied s y s t e m is m o r e comp l ex , a l though proper ly 
fabr icated e l e c t r on i c s r a c k s a n d cab l ing c a n simplify the s e t - up of 
a b i - amp ' ed s y s t e m . S o m e exper t i se is requi red to conf igure the 

s y s t e m . 

• T h e r e a r e m o r e things to go wrong -- m o r e c o m p o n e n t s to fail, 
m o r e c o n n e c t i o n s to be acc identa l l y d i s c o n n e c t e d o r 
m i s - c o n n e c t e d a n d m o r e contro l s to be incorrect ly ad jus ted . 
S o m e improper c o n n e c t i o n s ( s u c h a s hooking the l ow - f r equency 

ampli f ier output to a h igh - f r equency driver) c a n destroy a driver. 

W h a t i f I w a n t t h e b e s t o f b o t h w o r l d s ? O n e w a y to get the 
b e s t of both wor lds is with J B L ' s E O N S e r i e s p o w e r e d s p e a k e r s . S i n c e 
E O N p o w e r e d s p e a k e r s a r e bi -ampli f ied, they give you all the 
p e r f o r m a n c e a d v a n t a g e s of bi -ampli f ication. O n the other h a n d , s i n c e the 
p o w e r ampl i f iers a r e built-in, they a r e perfect ly m a t c h e d to the dr ivers 
a n d the c o s t i s c o m p a r a b l e to that of a s imi lar passive s p e a k e r . E O N 
p o w e r e d s p e a k e r s a r e faster a n d e a s i e r to se t -up than a p a s s i v e s p e a k e r 
a n d its amplifier. 
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