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INTRODUCTION 

JBL has had huge success with high performance loudspeakers over its 62-year history. The two 
most recent of these popular systems are the K2.S9800 (and SE) and the DD66000 (Everest). JBL 
has taken key elements from both of these loudspeaker systems to create the K2.S9900. The S9900 
is a clear update of the S9800. While keeping the traditional "tall-boy" appearance and 15" low 
frequency drive unit, many elements of the Everest have been incorporated. A curved enclosure, 
front and rear, integrated horn lips, and a 4" compression driver are a few of the main features carried 
over from Everest. 

The measured performance of the S9900 is extremely good. The frequency response of the system 
is smooth and extended. Directivity and power response are very uniform, harmonic distortion levels 
approach that of fine amplifiers and the dynamic linearity of the system is superb. However, we don't 
listen to measurements; we listen to music and the S9900 effortlessly reproduces the heart and soul 
of music. It doesn't matter what style of music or what playback level is desired, the S9900 is ready 
and able to deliver. 

SYSTEM 

The basic system configuration is what JBL has historically referred to as an augmented 2-way. In 
the 1950's and 1960's JBL built primarily 2-way systems with a 12" or 15" woofer crossed over to a 
large format compression driver/horn combination. Some of the systems would be "augmented" by a 
UHF device, most usually the 075 ring radiator that would operate above 8 kHz. These systems 
would have only a single crossover point in the middle of the audio range in an attempt to minimize 
any sonic degradation caused by the dividing network. The S9900 has a single midrange crossover 
at 900 Hz blending one 1500AL-1 woofer to the 476Mg compression driver and horn combination. 
The 045Be-1 UHF driver is brought in at 15 kHz to cover two octaves of ultrasonic frequencies. 
Above 900 Hz, the HF compression driver and horn combination operates unassisted all the way to 
22 kHz. (Fig.1) 
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Figure 1 - On-Axis response of the K2.S9900 system and that of each of the t ransducers through its 
crossover network. (2.83V @ 1 m) 

The transducers, horns and crossover networks are housed in a visually stunning enclosure that is 
reminiscent of both the K2.S9800 and Everest systems. The specially curved baffle provides the 
sidewalls for the main horn. The top and bottom horn flares are accompl ished by the at tachment of 
precision molded Sonoglas horn "lips" to the upper enclosure surface. A Sonoglas throat section is 
mounted inside the enclosure to provide the initial transition from the 38 mm exit of the 476Mg driver 
to the main horn sect ion. The UHF driver is mounted to a Sonoglas horn which is attached to the 
back of the die cast a luminum housing. This assembly mounts to the top of the enclosure using a 
system of metal pins and rubber cups. This methodology provides proper al ignment and a measure 
of mechanical isolation. All of the flat surfaces of the enclosure are 25 mm MDF. The curved panels 
are made from two different th icknesses of grooved MDF and total 25 m m " combined. A proprietary 
process is utilized for creating the curved panels. Individual sheets of MDF are grooved to al low 
flexure and then locked into the proper radius with a backing material. Two different thickness of 
curved MDF are then combined to form the final thickness panel. These layers are both decoupled 
and extremely rigid. The voids between the grooves are filled with a foam/glue material after forming. 
This gives behavior much like double layer glass, which is used to isolate exterior noise in buildings. 
The enclosure bracing is designed as a shaped form over which the curved panels are appl ied. The 
complex bracing is used to precisely hold the outer curved panels in exactly the correct shape 
al lowing exceptional fit and consistency. The woofer baffle module is a shell that is separately 
assembled and braced. It then sl ides into place where it's bracing and that of the main enclosure 
actually interlock to form an extremely rigid and secure final structure. A painted outer baffle is then 
applied giving the total combined woofer baffle a th ickness of 45 mm. The outer baffle is removable 
should repair or replacement of the painted surface ever be necessary. 

The system is ported on the rear with a tuning frequency of 34 Hz. A large 100 mm diameter flared 
port is combined with the input connect ions on a massive die cast a luminum structure. The entire 
enclosure rests on 4 stainless steel foot assembl ies. Stainless steel coasters are included to protect 
wood and tile floors from damage from the spike feet. The grille assembly is constructed of f iberglass 
reinforced ABS. The grille is held on the enclosure using metal pins and rubber cups. 

The 1500AL-1 and 476Mg are both designed to be absolute minimum distortion drive units. Al though 
they are capable of t remendous acoustic output, their design intent is to be completely linear in every 
way up to a reasonable drive level. Within this operating range there are no appreciable changes in 
any measured parameter of the system. This enables the system to sound the same regardless of 
playback level. (Fig.2) 
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Figure 2 - Second and third harmonic distortion products with the system driven to 96 dB SPL at 1 
meter; 0.3% harmonic distortion is equivalent to 50 dB below the on-axis curve. 

TRANSDUCERS 

1500AL-1 Low Frequency Driver 

The 1500AL-1 Low Frequency driver was designed by Jerry Moro, Senior Development Engineer for 
Harman Consumer Group. It is very similar to the 1500AL used in the S9800 system. The voice coil 
length has been increased to 25.4 mm (from 20.3 mm) and its milling width has been reduced slightly. 
This was done to allow greater clearance from the outer diameter of the coil to the laminated top plate 
and to provide a larger surface area of coil surface for heat dissipation. The coil former perforations 
have been eliminated to allow greater forced convection cooling from the pumping action of the 
diaphragm assembly. These coil improvements allow the 1500AL-1 to handle up to 25% more power 
than the 1500AL. (Fig.3) 
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Figure I. 

Figure 3 - 1500AL-1 section view (Inserted new Line art - removed coil perfs, better pic quality -JM) 

The 1500AL-1 LF driver is a 380 mm diameter device with a 100 mm voice coil completely immersed 
in a radial field generated by an Alnico 5DG magnet. Alnico w a s chosen because of its stable 
operating point. This material is insensitive to temperature changes and back EMF from the coi l . JBL 
has overcome the tendency of Alnico to demagnet ize with high drive by utilizing a massive short ing 
ring at the base of the motor assembly. The top plate is constructed of alternating copper-steel 
laminations. The presence of the copper rings l inearizes the magnetic propert ies of the gap to all but 
el iminate eddy current distort ion. The total gap is 41 mm long and provides a completely uniform flux 
field for the voice coil. Another benefit of this construction method is that the voice coil inductance 
remains essentially constant over the operating range of the driver. This means that the load 
presented to the crossover network and ultimately to the driving amplif ier is uniform with coil posit ion. 
This el iminates yet another source of dynamic distortion (inductance modulat ion) that is prevalent in 
many lesser drivers. 

The outer suspension is made of EPDM foamed rubber, which has the longevity and frequency 
response characterist ics of traditional rubber surrounds, but with a low density very close to that of 
foam surrounds. Low loss EPDM material w a s chosen so that the transient detail of musical signals 
could be preserved. Dual inverted Nomex spiders are employed for the cancellation of even-order 



distortion components. All suspension e lements are tai lored for max imum mechanical d isplacement 
linearity. 

The cone is comprised of a special layered paper pulp matrix with proprietary Aquaplas damping 
which offers more pistonic behavior throughout the woofer 's operating bandwidth, and controlled cone 
breakup beyond it. 

A thick wal l , cast a luminum frame is used to rigidly support the 16 kg motor structure. It was 
designed to offer this support yet remain acoustically open to the rear of the cone and spider in order 
to minimize acoustic compression. Besides cool ing, this fully vented frame and motor design also 
serves to minimize the backpressure under the dome and spider, which helps to reduce harmonic 
distortion to even lower levels. JBL's Vented Gap Cooling (VGC) is incorporated within the motor 
structure. Air, pumped by the dome, is forced directly past the coi l , and "exhausted" out the 3 pole 
vents in the rear of the structure. This forced convection cooling helps to lower the operating 
temperature of the coil during moments of high power operation. The Alnico motor structure is 
pressed into a special magnetic heat sink/cover designed to increase thermal radiating area, which 
helps draw heat away to surrounding air. Addit ional vents around the circumference of the cover, 
couple to the pumping action of the spiders to offer addit ional air circulation. (Fig 4 and 5) 



Figure 5 - 1500AL -1 Impedance curve in free air. (Inserted new graph - JM) 

Altogether these design factors provide reduced harmonic distort ions at very low and high acoustic 
output, improved power handling, reduced power compression, and more consistent spectral balance 
with varying input drive level. 

Pertinent mechanical , magnetic and acoustical parameters of the 1500AL-1 LF driver are: 

Flux density: 0.52 tesla throughout the 40.64 mm long gap 
Bl product: 21 T«m 
Voice coil resistance: 4.7 ohms 
Voice coil winding length: 25.4 mm 
Free-air resonance frequency: 30 Hz 
Peak-to-peak linear excursion capabil ity: 20.3 mm 
Weight of magnetic structure: 13.6 kg (without cover) 
Driver sensitivity (2.83v @ 1 m): 95 dB SPL 

476Mg High Frequency Driver and Horn 

The 476Mg High Frequency Compression driver was designed by Jerry Moro, Senior Development 
Engineer for Harman Consumer Group. It makes use of a 100 mm diameter, Magnesium diaphragm 
with 99 mm aluminum Edge-wound coi l , operating into JBL's existing Rapid Flare type, Coherent 
Wave phasing plug. The use of an efficient Neodymium rare-earth motor structure with new Copper 
Sleeved pole piece maintains max imum gap flux and reduced coil inductance at a min imum size and 
weight. The combinat ion of these features has created a driver that can deliver superior sound 
quality regardless of acoustic power output with very little distortion and power compression. (Fig.6) 


