
PROFESSIONAL SERIES 

DEFINED COVERAGE 
LOUDSPEAKER SYSTEM 

FEATURES:  
C o m p a c t S o u n d Reinforcement S y s t e m . 
9 9 d B sensitivity, 1W, l m (3.3 ft). 
40 H z to 15 k H z frequency range. 
S k e w e d Coverage (110 d e g r e e s front — 38 d e g r e e s 
back) for ideal performance in rectangular rooms. 
U n i q u e Patented Bi -Radia l Horn Design. 
150 Watts Input Power Capacity. 
380mm (15 in) Low-frequency Transducer. 
Walnut V e n e e r Enclosure . 

T h e Model 4660 S o u n d Reinforcement 
L o u d s p e a k e r System is the first of its k i n d . It is 
d e s i g n e d to provide control led coverage in a 
normal rectangular space so that, at frequencies 
above I kHz , t h e coverage is very uniform in both 
the front a n d back of the room. 

T h e high-frequency coverage pattern is 
symmetrical from s i d e to s i d e , b u t it is s k e w e d 
front to back in such a way that the nominal front 
coverage angle is 110 degrees , w h i l e the nominal 
back coverage angle is 38 degrees. 

T h e 4660 s y s t e m is i d e a l for m o d e r a t e to large 
meet ing rooms a n d moderate-s ize houses of 
worship . In most cases , it w i l l provide a degree of 
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Figure 1. Perspective View of 4660 covering nominal 
aspect ratio. 

s p e e c h coverage w h i c h , if a c h i e v e d with 
conventional components , w o u l d require three or 
more high-frequency devices . 

SYSTEM CONCEPT  
T h e M o d e l 4660 d e f i n e d coverage system is 

d e s i g n e d to normally cover a rectangular s p a c e 
with an aspect ratio of 2 by 2.75. T h e s y s t e m is 
ideally p l a c e d 0.6 unit high a n d 0.35 unit b e y o n d 
the front coverage edge, as shown in Figure 1. 

HIGH-FREQUENCY 
PERFORMANCE  

T h e u n i q u e high-frequency horn* w a s d e s i g n e d 
according to the s a m e principles u s e d in the 
design of JBL's Bi -Radial horn family. Accurate 
pattern control is maintained at high frequencies , 
a n d smooth loading is mainta ined d o w n to the 
crossover frequency of 800 Hz. T h e high-frequency 
driver is the m o d e l 2425J. T h e integral dividing 
network contains power r e s p o n s e correction 
circuitry, which maintains very flat a n d smooth 
r e s p o n s e in al l directions over t h e sol id angle 
covered by the system. 

LOW-FREQUENCY 
PERFORMANCE  

Below 800 Hz, smooth coverage is p r o v i d e d 
d o w n to 40 Hz by the m o d e l 2225H 380mm (15 in) 
low-frequency transducer m o u n t e d in a ported 195 
liter (6.9 cu ft) enclosure. 

driver's outlet, a n d it is also the mounting axis of 
the horn. 

With a system such as the 4660, there are several 
conflicting requ irement s . In normal u s e , the system 
is t i l ted as shown in Figure 2. T h e nominal zero 
axis of the s y s t e m is that paral lel w i t h the high-
frequency driver's outlet, a n d its angle is 60 
degrees d o w n w a r d from the back of the enclosure . 

In t h e normal mounting attitude, this reference 
"zero" axis points about one-third to one-fourth of 
the way into the room, a n d all isobar plots are 
referred to this axis. In this manner, the isobar plots 
wil l provide m a x i m u m data over the entire 
coverage area . T h i s advantage e x t e n d s to JBL's 
C A D P computer program as w e l l . 

T h e low-frequency driver is a i m e d toward the 
b a c k coverage area. In the 500-to-800-Hz range, the 
directional characteristics of the driver are 
significant, a n d a i m i n g t h e driver accordingly h e l p s 
maintain good spectral balance in the back of the 
room. 

DIRECTIONAL DATA  
Figures 3 through 8 show the on- a n d off-axis 

frequency r e s p o n s e of the system as m e a s u r e d 
along the s ide-to-side l ines m a r k e d A through F in 
Figure 2. T h e curves have b e e n normal ized with 
respect to t h e on-axis readings along l i n e s A 
through F. Isobar data on octave centers from 1 k H z 
to 8 k H z are shown in Figures 9 through 12. Data in 
this form may b e useful to s y s t e m designers using 
spherical m a p p i n g programs for d e t e r m i n i n g horn 
coverage. 

Figure 13 s h o w s the v i e w s of the target 
rectangular spac e as s e e n in spherical coordinates 
at t h e position of the 4660. Note that the isobars, 
especial ly at the high frequencies , follow the 
outline of the s p a c e quite accurately. 

SYSTEM PERFORMANCE  
Figures 14 through 19 show addit ional a s p e c t s of 

system performance. T h e data relating to m a x i m u m 
p o w e r input wil l a l low calculations of m a x i m u m 
system acoustical output in both direct a n d 
reverberant f ields. 

REFERENCE AXIS  
With horns of conventional design, it is clear that 

the reference axis of the system is also the axis of 
greatest sensitivity. T h i s axis is also paral le l to the 
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Figure 2. 4660 Standard Orientation. 
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Figure 3. Off-axis Response at A. Figure 6. Off-axis Response at D. 

Figure 4. Off-axis Response at B. Figure 7 Off-axis Response at E. 

Figure 5. Off-axis Response at C. Figure 8. Off-axis Response at F 



- 3 , - 6 , - 9 , and -12dB Isobar Plots. 

Figure 11. 4kHz. Figure 12. 8kHz. 

Figure 13. View of Target Floor Area 
as Seen from the 4660. 

Figure 9. 1kHz. Figure 10. 2kHz. 



Figure 17 Axial Dl and Q vs. Frequency. 

Figure 14. Maximum Continuous Sine-wave Input 
Power vs. Frequency. 

Figure 15. Distortion vs. Frequency, 10 Watts Input. Figure 18. On-axis Frequency Response. 

Figure 16. Power Compression, (85, 95, and 
105dB-SPLat 1 meter) vs. Frequency. Figure 19. Beam Width vs. Frequency at A through F 
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Figure 20. Side View 4660. 

Figure 21. Bottom View 4660. 

Figure 22. Front View 4660. 

NOTES ON USAGE 
It is not n e c e s s a r y that the 4660 b e s p e c i f i e d only 

for rectangular s p a c e s of the target a s p e c t ratio. By 
tilting the system appropriately, the s y s t e m can b e 
u s e d to achieve excel lent coverage in s q u a r e rooms 
a s w e l l as those which are longer than the target 
aspect ratio. T h o s e system designers having access 
to JBL's C A D P c o m p u t e r program can d e t e r m i n e 
directly the coverage of the system on any arbitrary 
seating area as a function of elevation angle. 

Figures 2 through 8 r e p r e s e n t the design limits on 
the front a n d back coverage angles of the 4660. D O 
N O T a s s u m e that the s y s t e m can only b e u s e d 
w h e r e t h e s e a s p e c t ratios exist . 

T h e front-back distance ratio shown is 2.75-to-l , 
a n d this represents an inverse square level difference 
of a b o u t 8 d B . Placing the 4 6 6 0 at a higher posit ion 
than that indicated in Figure 2 w i l l result in less 
front-back level variation. 

In general , w e can m a k e the following r e c o m ­
m e n d a t i o n s for using the 4660. 
1. Point the axis of the 4660 toward the last row of 

seats in the space . (The axis of the 4660 is in l ine 
with the axis of the high-frequency horn.) 

2. T h e correct e levation angle of the 4 6 6 0 can b e 
d e t e r m i n e d by: 

Elevat ion Angle = -arctan ( H / L ) , 
w h e r e H is the height above the seating plane 
a n d L is the horizontal distance from the 4 6 6 0 to 
the last row of seats . 

3. K e e p the 4660 as high as p o s s i b l e . T h i s w i l l 
m i n i m i z e s ide-to-s ide coverage variations. 

4. D o not specify the 4 6 6 0 in rooms w h e r e the 
height wil l b e less than about one-third of the 
w i d t h of the seating area . 

5. Watch the ratio of room w i d t h to room d e p t h . A 
r o o m w h i c h is w i d e r t h a n it is d e e p c a n b e p r o p ­
erly c o v e r e d by the 4660, p r o v i d e d the width-to-
d e p t h ratio is not more than about five-to-four 
a n d pro vided that the 4 6 6 0 can b e p l a c e d high 
enough. Figure 23 shows the performance of the 
4 6 6 0 in such a room. Note that only the front 
corners of the room are low in coverage. 

6. Square rooms are easi ly c o v e r e d by the 4 6 6 0 , 
as shown in Figures 24, 25, a n d 26. In t h e s e 
e x a m p l e s , the room is 20-by-20 meters , a n d the 
height of the 4 6 6 0 is v a r i e d from 7 to 13 m eters . 
In each case the elevation angle w a s calculated 
according to the equat ion given in paragraph 2. 
Note that the higher posit ions of the 4 6 6 0 
produce less s i d e to s i d e variation in level . 

7. Rooms which are longer than they are w i d e are 
easi ly c o v e r e d by the 4660. Figure 27 shows a 
room which is 40 m e t e r s long a n d 15 m e t e r s 
w i d e . T h e 4 6 6 0 is p l a c e d at a height of 14 m e t e r s 
a n d at a distance of 2 meters from the front wal l . 
Note that coverage is remarkably smooth over the 
seating area. Again, the elevation angle w a s d e ­
t e r m i n e d from the e q u a t i o n given in paragraph 2. 

8. As a single system, the 4660 has a directivity 
i n d e x of a b o u t 11 d B in the range a b o v e 1 kHz . 
B e c a u s e of this , the s y s t e m wil l not excite e x c e s ­
sive reverberant f ield r e s p o n s e in most l ive 
rooms, a n d a d e q u a t e intelligibility can b e 
e x p e c t e d . 



Figure 23. A Short, Wide Room Figure 26. A Square Room 20-by-20 meters 

4660 at center of left wall, 6 meters high. 
Elevation Angle = -27° 
Width of Room = 15m 
Depth of Room = 12m 

Figure 24. A Square Room 20-by-20 meters 

4660 at center of left wall, 13 meters high. 
Elevation Angle = -33° 

Seating Area 

4660 14 meters high and 2 meters from front wall. 
Elevation Angle = -20° 

4660 at center of left wall, 7 meters high. 
Elevation Angle = -19° 

Figure 25. A Square Room 20-by-20 meters 

4660 at center of left wall, 10 meters high. 
Elevation Angle = -27° 

9. K e e p in m i n d the p o w e r class of the 4660. T h e 
s y s t e m is d e s i g n e d for s p e e c h coverage in r o o m s 
u p to m o d e r a t e l y large s ize . It is no subst i tute for 
a large cluster, b u t it d o e s have the advantage 
of providing interference-free, s e a m l e s s high-
frequency coverage, a n d this is something 
that no mult i -e lement high-frequency array 
can provide. 
Addit ional information on the design of the horn 

u s e d in t h e 4660 s y s t e m may b e found in t h e paper, 
A Loudspeaker Horn that Covers a Flat Rectangular Area 
from an Oblique Angle by D. B. K e e l e , p r e s e n t e d at 
t h e 74th N e w York A E S c o n v e n t i o n in t h e fall of 1983 
(Preprint n u m b e r 2052). 

Figure 27. A Long Room, 40-by-15 meters 
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SPECIFICATIONS 
S Y S T E M : 

F r e q u e n c y Range (—10 d B ) 40 Hz to 15 k H z 

F r e q u e n c y R e s p o n s e (±4 d B ) 80 Hz to 12 k H z 

Power C a p a c i t y 1 150 W c o n t i n u o u s p ink n o i s e 

S e n s i t i v i t y 2 99 d B S PL , 1 W, 1 m (3,3 ft) 

N o m i n a l I m p e d a n c e 8 o h m s 

C r o s s o v e r F r e q u e n c y 800 Hz 

L O W F R E Q U E N C Y L O U D S P E A K E R : 

M o d e l 2225H 

N o m i n a l D i a m e t e r 3 8 0 m m 115 in) 

Vo ice co i l 100mm (4 in l e d g e - w o u n d c o p p e r r i b b o n 

Magne t i c A s s e m b l y Weight 8.5kg 18% lb 

F lux Dens i t y 1,2 T (12,000 gauss ) 

S e n s i t i v i t y 3 97 d B S PL , 1 W, 1 m (3.3 ft I 

H I G H F R E Q U E N C Y D R I V E R : 

M o d e l 24251 

Voice Co i l D i a m e t e r 4 4 m m [Wa in) 

Th roa t D i a m e t e r 2 5 m m (1 in) 

F lux Dens i t y 1.5 T 118,000 gauss ) 

G E N E R A L : 

F i n i s h O i l e d Walnut 

G r i l l e Co lo r Dark B rown IHo rn G r i l l e op t i ona l ) 

D i m e n s i o n s 1102mm x 518mm x 6 0 7 m m w i d e 
4 3 % in x 20 3 /a in x 24 in w i d e 

Ne t Weight 297kg (135 lb) 

S h i p p i n g Weight 354kg (161 lb) 

' Ra t i ng b a s e d on t e s t s igna l of f i l t e red r a n d o m n o i s e c o n f o r m i n g to in te rna t i ona l 
s t a n d a r d I E C 268-5 (p ink n o i s e w i th 12 d B / o c t a v e rol loff b e l o w 40 Hz a n d a b o v e 
5000 Hz w i th a peak-to-average rat io of 6 dB ) , two h o u r s du r a t i on . 

^Averaged f rom 500 to 2.5 k H z 
3 A v e r a g e d f rom 100 H z to 500 Hz 

A R C H I T E C T U R A L S P E C I F I C A T I O N S 
T h e l o u d s p e a k e r s y s t e m sha l l c o n s i s t of a 3 8 0 m m (15 in) low-f requency t ransducer , 

a d e f i n e d c o v e r a g e h igh- f r equency ho rn a n d dr iver , a n d a f r e q u e n c y d i v i d i n g n e t w o r k 
i n s t a l l e d in a p o r t e d e n c l o s u r e . T h e f rame of t he low-f requency t r a n s d u c e r sha l l b e 
m a n u f a c t u r e d of cas t a l u m i n u m , a n d its m a g n e t i c a s s e m b l y s h a l l u t i l i ze a ferr i te 
m a g n e t a n d p r o d u c e a s y m m e t r i c a l m a g n e t i c f i e ld at t he v o i c e co i l gap . In a d d i t i o n , 
an a l u m i n u m r ing enc i r c l i ng t he p o l e p i e c e sha l l act to r e d u c e flux m o d u l a t i o n . T h e 
v o i c e co i l sha l l b e 100mm (4 inch) in d i a m e t e r a n d sha l l b e m a d e of f lat c o p p e r 
r i b b o n w i r e o p e r a t i n g in a m a g n e t i c f i e ld of not l e s s t h a n I.2T (12,000 gauss ) . 

T h e f r e q u e n c y d i v i d i n g ne twork sha l l have a c r o s s o v e r f r e q u e n c y of 800 k H z a n d 
sha l l b e of t h e L-C t ype . 

P e r f o r m a n c e s p e c i f i c a t i o n s of a t yp i ca l p r o d u c t i o n un i t sha l l b e as fo l lows : 
M e a s u r e d sens i t i v i t y ( S P L a t I m (3.3 ft) of ax i s w i th I W input , s w e p t 500 Hz-2.5 kHz ) 
sha l l b e at l e a s t 99 d B SPL . U s a b l e f r equency range sha l l e x t e n d f rom 40 Hz to 15 
kHz . On-ax i s r e s p o n s e , m e a s u r e d at a d i s t a n c e of 2 m (6.6 ft! or m o r e u n d e r free-
f i e ld c o n d i t i o n s , sha l l b e ±4 d B from 80 Hz to 12 kHz . N o m i n a l i m p e d a n c e s h a l l b e 
8 o h m s . R a t e d p o w e r capac i t y sha l l b e at l eas t 150 wat ts c o n t i n u o u s p i n k no i se , 
b a s e d o n t e s t s igna l of f i l t e r ed r a n d o m n o i s e con fo rm ing to i n t e rna t i ona l s t a n d a r d 
I E C 268-5 (p ink n o i s e w i th 12 d B oc tave rol loff b e l o w 40 Hz a n d a b o v e 5000 Hz w i th 
a peak-to-average rat io of 6 dB ) , two hours du ra t i on . 

T h e e n c l o s u r e sha l l b e so l i d l y c o n s t r u c t e d of 19mm [Va inch) s tock w i t h a l l j o in t s 
t ight ly f i t t ed a n d g l u e d . Ove ra l l d i m e n s i o n s sha l l b e no g rea te r t h a n 1102mm ( 4 3 % 
in l long by 518mm !203/s in) d e e p by 6 0 7 m m (24 in) w i d e . F i n i s h sha l l b e w a l n u t 
v e n e e r w i th b r o w n fabr ic gr i l le , i n t e rna l L-brackets fac i l i t a te sa fe a n d s u r e m o u n t i n g 
of t h e s y s t e m by m e a n s of four eye-bo l t s , w h i c h c a n b e m o u n t e d o n t h e t o p of t h e 
e n c l o s u r e . T h e s y s t e m sha l l b e J BL P ro f e s s i ona l M o d e l 4660. 

[BL continually engages in research related to product improvement. New materials, production 
methods, and design refinements are introduced into existing products without notice as a 
routine expression of that philosophy. For this reason, any current | B L product may differ in some 
respect from its published description, but will always equal or exceed the orginal design 
specifications unless otherwise stated. 
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