
James B. Lansing Sound. Inc.. 8500 Balboa Boulevard. Northridge, California 91329 U.S.A. 

JBL 

L250 
PRODUCT DESIGN BRIEF 

Author : John Earg le 



Simply s t a t e d , the des ign b r i e f f o r the L250 was to produce a loudspeaker 
system which combined w i t h minimal compromise the a t t r i b u t e s o f : 

1 . Tonal a ccu racy 
2. T r a n s i e n t accuracy 
3. High dynamic range c a p a b i l i t y w i th low d i s t o r t i o n 

Accura te and s t a b l e s te reophonic imaging 

Le t us de f i ne each o f these a t t r i b u t e s and t e l l you how we have a r r i v e d a t 
them. 

A. Tonal a ccu racy has to do w i t h smoothness of the audio spectrum over i t s 
e n t i r e range. There are two aspec ts to i t : on-ax i s response and power  
response. F l a t on-ax i s response i s important s i n ce the sound that a r r i v e s 
a t our e a r s f i r s t determines the n a t u r a l n e s s o f i ns t rumenta l t imbres and 
prov ides e s s e n t i a l s t e r eo l o c a l i z a t i o n c u e s . Power response has to do 
w i t h the t o t a l a c o u s t i c a l power r ad i a t ed by the loudspeaker in a l l d i r e c t i o n s . 
S ince most of the t o t a l sound a r r i v i n g a t our e a r s has been r e f l e c t e d a t 
l e a s t once, i t i s important that the r e f l e c t e d sound power e x h i b i t the same 
degree of smoothness we expect in the on-ax i s response. 

JBL has a r r i v e d a t tona l accuracy in the 1250 through a t t e n t i o n to the 
f o l l o w i n g des ign p o i n t s : 

1 . Use of four t r a n s d u c e r s . The four d r i v e r s in the L250 a re used on l y 
over tha t l i m i t e d po r t i on of t h e i r frequency ranges where they e x h i b i t 
both f l a t on-ax i s and c o n t r o l l e d power response. 

2. Network c h a r a c t e r i s t i c s . Response shaping i s m in ima l , and the g e n t l e , 
6 dB/octave s lopes at the t r a n s i t i o n f r equenc ies f u r t h e r promote smooth 
power response. 

3. B a f f l e c o n f i g u r a t i o n . The rounded edges and tapered shape of the 
enc l o su re min imize response peaks and d ips due to d i f f r a c t i o n , and 
t h i s f u r t h e r improves on-ax i s and power response. 

B. T r a n s i e n t accuracy i s a measure o f the l oudspeake r ' s behav ior in t ime . A 
steep waveform should a r r i v e at the l i s t e n e r w i t h a l l o f i t s f requency com­
ponents " i n s t e p . " When t h i s i s not the c a s e , then the sound may be 
desc r ibed as " smea red " , and sub t l e d e t a i l s w i l l be l o s t . The r e l a t i v e l y 
s imple microphone techniques ev ident in many of t oday ' s aud ioph i l e r e ­
cord ings point up the importance of t h i s a t t r i b u t e a l l the more. 

J8L has a r r i v e d a t t r a n s i e n t accurancy in the L250 through a t t e n t i o n to 
the f o l l ow ing des ign p o i n t s . 

I . Network c o n f i g u r a t i o n . The gent l e c rossove r s lopes which f a vo r smooth 
power response a l so e x h i b i t minimum de lay e r r o r s between d r i v e r s . 
A c o u s t i c a l power output summation a t each of the c rossove r po in t s i s 
n e a r l y i d e a l . 



2. Use of bypass c a p a c i t o r s . Borrowing from e l e c t r o n i c s des ign p r a c t i c e , 
polypropylene b r idg ing c a p a c i t o r s a r e used throughout the main s i g n a l 
path to " l i n e a r i z e " the l a r g e r network c a p a c i t o r s . They a r e p laced in 
p a r a l l e l w i t h the l a r g e r network c a p a c i t o r s , e f f e c t i v e l y e q u a l i z i n g the 
energy s torage and energy d i scha rge c h a r a c t e r i s t i c s of the c a p a c i t o r s . 

3. T i l t i n g of the f r on t b a f f l e . Under some l i s t e n i n g cond i t i ons the ea r 
can de t ec t t im ing e r r o r s l e s s than one m i l l i s e c o n d (one-thousandth o f 
a second ) . In the L250, the t i l t i n g of the b a f f l e c o r r e c t s a l l on-ax i s 
t im ing e r r o r s to w i t h i n 200 microseconds (mi l Months of a second ) . 
The a c o u s t i c c en t e r s of the d r i v e r s a r e thus a l i gned and prov ide idea l 
phase c h a r a c t e r i s t i c s over a l a rge l i s t e n i n g a r c . 

C. High output c a p a b i l i t y w i t h low d i s t o r t i o n i s e s s e n t i a l i f music i s to be 
heard a t l e v e l s approaching those of the o r i g i n a l performance. T h i s 
a t t r i b u t e becomes more important as d i g i t a l technology enables us to p r e ­
se r ve peak r e l a t i o n s h i p s in r e c o r d i n g s . A p layback system tha t w i l l 
handle peaks some 12-to-15 dS above normal average l i s t e n i n g l e v e l s i s 
indeed a r a re one. Not on l y a re l a rge amounts o f power r e se r ve needed, 
but the loudspeaker i t s e l f must be ab le to handle those peaks e f f o r t l e s s l y 
and wi thout dynamic compress ion, the tendency o f many loudspeakers t o 
" s e l f l i m i t " as t h e i r vo i ce c o i l s heat u s . 

JBL has addressed the goa l s o f h igh output c a p a b i l i t y w i t h low d i s t o r t i o n 
in the f o l l o w i n g ways : 

1. Ruggedized t r a n s d u c e r s . A l l the t r ansduce r s in the 1250 have c a s t 
frames f o r ma in t a in ing p r e c i s e vo i ce coi1-magnetic gap geometry. The 
SFG (Symmetrical F i e l d Geometry) magnetic s t r u c t u r e o f the lower two 
d r i v e r s a l l ows high cone e x c u r s i o n s w i t h minimum d i s t o r t i o n . 

2. l ow- loss d i v i d i n g network. A l l r e a c t i v e components have high c u r r e n t 
and vo l tage r a t i n g s ; they can handle any expected power input wi thout 
e x h i b i t i n g n o n - l i n e a r i t i e s . A l l r e s i s t o r s a re non- induc t i ve wire-wound 
t y p e s , and network adjustments a re a l l made by low- loss stepped 
a t t e n u a t o r s made of mass ive "buss ba r " s t o c k , f o r h igh c u r r e n t 
" s t r a i g h t - w i r e " performance. 

3. Enc losure c o n s t r u c t i o n and damping. The 3 A " p a r t i c l e beard enc losu re 
i s generous ly b raced , and a l l subchambers a re sea led and c r i t i c a l l y 
damped. 

k. High d r i v e r s e n s i t i v i t y . The d r i v e r s used in the 1250 system a re 
i n h e r e n t l y of high s e n s i t i v i t y , wh i ch , in con junc t i on w i th t h e i r h igh 
power handl ing c a p a b i l i t y , a l l ows ext remely high output l e v e l s w i t h 
generous headroom. 

5. Low dynamic compress ion. A l l v o i c e c o i l s in the system a re made of 
copper fo r minimum r e s i s t a n c e i nc rease a t high d r i v e l e v e l s . 

D. A_ Note on Stereo Imaging. 
When a l l system elements are designed w i th minimal compromise, the s imple 
expedient o f p l a c i n g the d r i v e r s in a v e r t i c a l , mirror-imaged a r r a y r e s u l t s 
in unambiguous and s t a b l e s te reo imaging in both l a t e r a l and depth dimen-
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s i o n s . J u s t as t o d a y ' s b e t t e r a u d i o p h i l e r e c o r d s p l a c e g r e a t e r demands 
on sys tem power h a n d l i n g , the s i m p l e microphone t e c h n i q u e s in f a v o r t o ­
day w i l l y i e l d a q u a l i t y o f imaging o v e r the L 2 5 0 ' s many l i s t e n e r s may 
n e v e r have hea rd b e f o r e . 

Sys tem C h a r a c t e r i s t i c s : 

E n c l o s u r e : N o n - r e c t a n g u l a r shape m i n i m i z e s d i f f r a c t i o n e f f e c t s (minimum 
b a f f l e w id th f o r each d r i v e r ) . M a t e r i a l : 3A" p a r t i c l e b o a r d , h e a v i l y 
b r a c e d . Vent on r e a r pane l chosen a f t e r e x p e r i m e n t a t i o n f o r b e s t r e s u l t s . 

Network: I n d u c t o r s : A i r c o r e e x c e p t in bass s e c t i o n ; ba s s i n d u c t o r i r o n 
c o r e ; h a n d l e s 10 amperes b e f o r e s a t u r a t i o n ; chosen f o r low DC 
r e s i s t a n c e and s e l f - c o n t a i n e d f i e l d . 

C a p a c i t o r s : A l l a r e 5 ampere , 200 v o l t o r g r e a t e r r a t i n g ; 
c a p a c i t o r s in the main s i g n a l pa th a r e bypassed w i t h p o l y p r o ­
py l ene and/or p o l y s t y r e n e c a p a c i t o r s . 

Res i s t o r s : Wire wound, n o n - i n d u c t i v e , 10-watt minimum r a t i n g . 

C o n t r o l s : Stepped b u s s - b a r type a t t e n u a t o r s . 

C r o s s o v e r f r e q u e n c i e s : '•OO Hz, 1.5 kHz and 5 kHz. 

C r o s s o v e r S l o p e s : 6 d B / o c t a v e . . 

H i gh- f r equency D r i v e r : o n e - i n c h ha rd dome t y p e . Copper c o i l f o r minimum 
r e s i s t a n c e change under h i gh d r i v e . Dome i s p h e n o l i c m a t e r i a l , wh i ch r e ­
s i s t s breakup and d i s t o r t i o n under h igh d r i v e c o n d i t i o n s . Compl i ance u s e s 
v i s c o u s damping by means o f c r i t i c a l p l acement o f f r o n t c o v e r i n n e r d i a m e t e r 
r e l a t i v e to c o m p l i a n c e . F l u x d e n s i t y : 15-5 k i l o g a u s s . 

Upper Mid-range D r i v e r : f i v e - i n c h cone t r a n s d u c e r . Copper c o i l f o r m i n i ­
mum r e s i s t a n c e change under h i gh d r i v e . S e n s i t i v i t y h i gh (9*t dB , 1W, 1m) , 
so d r i v e r can be s u b s t a n t i a l l y padded , a l l o w i n g f o r more headroom, dynamic 
r a n g e , and low d i s t o r t i o n . R a d i a t e d power i s c o n s t a n t to 6 kHz. I s o l a t e d 
in subchamber in e n c l o s u r e . 

Lower Mid-range D r i v e r : E i g h t - i n c h cone t r a n s d u c e r . Two-inch copper v o i c e 
c o i l f o r minimum r e s i s t a n c e change under h igh d r i v e . Ve ry f l a t a m p l i t u d e 
r e s p o n s e . S e n s i t i v i t y 95 dB, 1 W, 1 m. 100-watt c o n t i n u o u s s i n e wave power 
r a t i n g . Cone t r e a t e d w i t h Aquap las f o r damping and breakup c o n t r o l . Mag­
n e t i c s t r u c t u r e u t i l i z e s Symmet r i ca l F i e l d Geometry ( S F G ) . 

Low-f requency D r i v e r : F o u r t e e n - i n c h cone t r a n s d u c e r . F o u r - i n c h copper 
r ibbon w i r e v o i c e c o i l f o r minimum r e s i s t a n c e change under h i gh d r i v e 
l e v e l s . Cone t r e a t e d w i t h Aquap las on both s i d e s to c o n t r o l b reakup and 
damp s p u r i o u s v i b r a t i o n s . SFG magne t i c s t r u c t u r e . S u s p e n s i o n c h a r a c t e r i s t i c s 
a r e matched to c o i l - g a p d i m e n s i o n s so t h a t s u s p e n s i o n i s l i n e a r w h i l e c o i l i s 
w i t h i n l i n e a r range o f t r a v e l ; when c o i l t r a v e l becomes n o n - l i n e a r , s u s p e n s i o n 
becomes s t i f f e r to r e t a i n c o n t r o l o f cone t r a v e l . Aluminum v o i c e c o i l s u p p o r t . 
150-watt s i n e wave power r a t i n g . Mounted in k c u b i c foot v en t ed e n c l o s u r e . 
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L250 Frequency Response 
I watt at 2 meters , ground p lane . In a t y p i c a l l i s t e n i n g 
room, response would be extended to 30 Hz. 



L250 Dividing Network Response 



JBL 
L 2 5 0 

Technical Information 
Simply statea. the design bfiel for tne L250 was to pro­
duce a loudspeaker system which combined with minimal 
compromise tne attributes of: 

1 . Tonal accuracy 
2. Transient accuracy 
3. Hign outDut caoaoihty with lew distortion 
4 Accurate ana staoie stereoDhonic imaging 

Let us define each of tnese attributes and ten you now we 
nave arrived at ;nem. 

A. Tonal accuracy nas to do with smoothness of the 
audio spectrum over its entire range. There are two 
aspects :o it: on-axis resoons_e anc oower response. Flat 
cn-axis response is important since the souna that arrives 
at our ears first determines the naturalness of instrumental 
timores and provides essential stereo localization cues. 
Power -esponse nas to do with the total acoustical power 
radiatec by the loudspeaker in all directions. Smce most 
of the total sound arriving at our ears has been reflected 
at least once, it is important that the rellected sound 
power exhibit the same degree of smoothness we expect 
m the on-axis response. 

JBL has arrived at tonal accuracy in the L250 through 
anennon to the following design points 
1. Use Of four transcucers. The four drivers m the L250 
are used only over that limited portion of then frequency 
ranges where they exnioit both flat on-axis and Hat power 
response 
2. Network characteristics. Response shaping is minimal. 
3 n a tne gentle. 6 dB'octave slopes at tne transition 
'reGLencies further promote smooth power response. 
3. Baffle configuration. The rounded edges and taoered 
shape of the enclosure minimize response peaks and dips 
due to diffraction, ana this furtner improves on-axis and 
cower response. 

B. Transient accuracy s a measure of the louosoeake'S 
benavior in time. A steec waveform should arrive at the 
'istener with an of :ts freauencv components "m stepT 
When th>s is not the case, tnen the sound may oe 
aescnoeC as "smeared." ano suotie details wih be lost. 
Tne relatively simole micrcpnone tecnniQues evicent m 
many o! today's auciocniie -eccrdmgs ocm: up tne mpot-
tancs of this attribute all the more. 

J B l nas arrived at transient accuracy r the _250 through 
attention to the following cesign ocnts: 

1- Ngtwork configuration. The gentle crossover slopes 
which favor smootn power response also exnioit minimum 
delay errors between drivers. Acoustical power output 
summation at eacn of the crossover points is nearly ideal. 
2 Usejjf bypass capacjioxs. Borrowing from electronics 
design practice, polypropylene bridging capacitors are 
used througnout the main signal oath to "linearize" tne 
larger network capacitors. 
3. Tilting of the baffle Under some listening conditions tne 
ear can detect timing errors less than one milhseconc 
ione-thousandtn of a second), in the L250. the tilting cf 
tne baffle corrects all on-axis timing errors to within 200 
microseconds tmiliionths of a second). 
C. High output capability with low distortion is essential 
if music is to be heard at levels approaching tnose of the 
original performance. This attribute becomes more impor­
tant as digital technology enables us to preserve peak 
relationships in recordings. A playback system that will 
handle peaks some i2-to-t5 dB above normal average 
listening levels is maeeo s rare one. Not only are large 
amounts of power reserve needed, but the loudspeaker 
itself must oe able to hancie tnose oeaks effortlessly ano 
without dynamic comoression, the tendency cf many 
loudspeakers to "self limit' as their voice coils neat up. 
JBL has addressed the gcais of high output caoaoihty 
with low distortion in the following ways. 
1, Rugged transducers. All the transducers in me ^250 
have cast frames 'or maintaining precise voice con-
magnetic gap geometry. The SFG (Symmetrical Fieid 
Geometry i magnetic structure of the lower two drivers 
allows high cone excursions with minimum distortion 
2 Low-loss drvicmc network. All reactive components 
nave high current and voltage ratings, they can r.ancle 
any expected power input without exhibiting non-
linearities All -esistors are non-inductive wire-wounc 
types, ano network adiustments are all made by lew-toss 
stepped attenuators. 
3. Enclosure construction ana damping. The 3f&* carticie 
board enclosure is generously braced, anc a" suc-
charr.oers are seaied ano critically dampec 
4. Hign enver sensitivity. The upper anc lowe' mic-'arce 
drivers have sensitivities at least twice that o' the L= anc 
HF drivers. This means that they are oacoed down, 
relative to the LF ano HF drivers, resulting ir. increased 
mid-range power handling anc neaoroorn. 


