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PREFACE

BL wishes to thank you for

sclecting a Project K2 loud-
speaker system. While the Project
K2 loudspeakers are new develop-
ments, the goals behind them go
back to the earliest days of the
original James B. Lansing Sound
Company. They represent the sum
total of our research and develop-
ment efforts in sound reproduction
over the last half century.

With Project K2, we have
labored to create loudspeaker sys-
tems with no acoustical or electri-
cal limitations whatsoever. But it is
your listening pleasure that ulti-
mately determines how successful
we are in this endeavor. It is solely
in the interest of ensuring a perfect
listening experience that we ask
you to faithfully follow the setup
and operation procedures outlined
in the Project K2 Owner’s
Reference.

This manual exists for several
purposes. As your owner’s manual,
it contains all necessary back-
ground information and detailed
instructions for setting up your
Project K2 loudspeaker system,

including selecting the correct loca-

tion, speaker wire, wiring scheme
and amplification, and connccting
the system to associated electron-
ics. This information will be found
in Chapters 3 through 7. In addi-

tion, we have included a detailed
description of your Project K2
loudspeakers.(Chapter 2) so that
you may become thoroughly
acquainted with its unique design
and technological features.

Although physically and mate-
rially imposing, the setup proce-
dure of the Project K2 loudspeaker
system is relatively simple. We urge
you Lo read this manual thorough-
ly before you begin, and consult it
frequently throughout the process.
Considerations must be made in
placing the speakers; their stature
makes it imperative that you
become familiar with the entire sct-
up process in advance.

Also, we believe that the his-
torical and technical information
included will add immeasurably to
your total enjoyment of the loud-
speaker system. As loudspeakers,
Project K2 systems are nnparal-
leled in the ficld of sound rcpro-
duction. The story and principles
behind Project K2 are an interest-
ing, informative and fitting precur-
sor to a lifetime of musical enjoy-
ment.



3\\/

9
al

| (o

. @5»

K2.S5500 INTERNAL VIEW

PROJECT K2

/N

N\ /]

LEGACY

HISTORICAL DEVELOPMENT OF
JBL PROJEGT LOUDSPEAKERS

f those few who seck perfec-

tion in sound reproduction,
only a handful have actually
achieved it. The price is always
high. It is a rarc occurrence indeed
when an individual or group is
able to triumph over the con-
straints of economic and techno-
logical reality just once.

At JBL, this has happened four
times. In each case, the engineers
were told to build the speaker sys-
tem they had always wanted to
build. Whatever resources were
required would be made available.
Thus began an ongoing investiga-
tion into ncw fronticrs of sound
reproduction, beginning mid-cen-
tury in 1950 and continuing to the
present day.

The products that have result-
ed from this venture are now
known as the JBL Project loud-
speakers. Each represents the
absolute peak of every technologi-
cal, material and engineering inno-
varion available to the art and sci-
cnce of audio at that time, com-
bined into a single system. For the
convenience of music lovers, each
has been given an easily-remem-
bered name. They are Hartsficld,
Paragon and Fverest. The newest is
K2.

When first introduced, the
original Project K2 systems, mod-
els K2.59500 and K2.$7500,
shocked the audio world with their
clarity, depth, visually stitring
presence and obvious dedication to
perfection in detail. 'Three years
later, Project K2 has brought forth
yet another cqually impressive
achievement, the K2.85500. While
less expensive than the carlicr
Project K2 models, this newest cre-
ation is imbued with the uncom-
promising commirment to perfec-
tion which has been the hallmark
of all JBL Project loudspeakers.

Although differing in perfor-
mance details and physical attrib-
utes, each of the Project loudspeak-
ers has shared a common objective:
to elevate sound reproduction to
levels defined only by the limita-
tions of existing materials and
technology. And despite a spread
of nearly fosty years, all four
Project loudspeakers have shared
many common features—testimo-
ny to their foundation on the tech-
nology and manulacturing tech-
niques upon which JBL was built.
DEFINING THE PROJECT
CONCEPT

The Hartsficld began a cradi-
tion at JBL that continues today.
First, engineer a product as close to
perfection as possible. When it
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reaches that level, that is the time
to make it better.

In 1954, the Hartsfield was
significant not in that it represent-
ed new technology, but rather a
new level of the all-technical man-
ufacturing approach pioneered by
James B. Lansing some twenty
years before it. Like its Project
series successors, it was a high effi-
ciency system incorporating com-
pression driver technology; one
combining the qualities of high
output, low distortion, exceptional
imaging and fatigue-free listening.
Most importanily, it was the [irst
consumer-available listening sys-
tem to do so.

In this respect, the Project K2
models are the most advanced and
sophisticated loudspeakers in the
world today. Yet their technology
is deeply rooted in over 40 years ot
tradition. JBI's president in 1954,
William Thomas, described the
Hartsfield as ©...the speaker system
we have always wanted to
build...the finest components ever
made available to serious listen-

»
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He went on to describe the
process behind his creation:
“Most people who own and appre-
ciate fine sound reproduction
equipment look forward to the day
when they will be able to assemble
a system — without limitation —
in just exactly the way they think it
should be done. Periodically a
manufacturcr gets this same feel
ing. The science of acoustics has

provided us with hasic principles
available to all—for achieving

precision reproduction, It is only a
matter of incorporating these
methods into a system design, and
then taking every bit of trouble
necessary to build a system precise-
ly to the design. It isn’t casy, but
that’s the way it is donc.”

The Ranger-Paragon, JBL.’s
second Project system, was the first
serious attempt at a reflecting
speaker system, and broke ground
in the new concept of stereo imag-
ing. Essentially two independent
full-range speaker systems installed
in a handsome curved cabinet
nearly nine feet long, the Paragon’s
enclosure was treared as an exten-
sion of its transduccrs. In cssence,
the system had its own “built-in
acoustics.” In many respects the
Paragon anticipated loudspeaker
developments that would occur
years—and even decades—later.

For nearly 30 years, the
Paragon remained the most
acoustically viable sound system
for the home. 'I'oday, along with
the Hartsfield, it is still the most
sought-after speaker classic in the
world.

In 1986, JBL introduced a new
Project system that retained the
Paragon’s overall sense of musicali-
ty while upgrading its character by
incorporating three decades of con-
tinuous development in every facet
of its design. Its name reflected the
pinnacle of achievement it repre-
sented: Project Everest.

PROJECT K2

For the first time, the rest of
the sound reproduction chain—
and not the loudspeaker or its
transducers—would impose limits
on overall system performance.
Like the Paragon and Hartsfield,
Project Everest was built around
compression driver technology and
addressed a more refined stereo
image than was previously consid-
ered technically feasible.

Since Project Lverest was
introduced, sound recording tech-
nology has undergone a revolution
of its own. Extremely demanding
recorded signals are now the rule
rather than the exception — the
average source material used by
the typical audio enthusiast today
is superior to the best demonstra-
tion material of even just a few
years ago. In overall dynamics and
transient response, transducers are
once again a potential weak link in
the high-end audio reproduction
chain.

It was in this environment that
JBL set out to create its fourth pro-
ject loudspeaker, Project K2, origi-
nally comprising the K2.59500 and
K2.87500. As with Hartsfield, the
puritan simplicity of a two-way
system was considered the most
promising design track. Advances
in transducer design and low fre-
quency alignment would make the
construction of a two-way system
of unprecedented physical and
acoustical scale possible.

JBL engineers took the core
compornents — the low and high

frequency drivers — and optimized
them by redesigning their magnetic
structures, diaphragms and frame-

work for greater linearity, dynamic
capability and transient response.

For the high frequency device,
a very complex phasing plug was
developed to enable more output
with less interference.
Incorporating the largest titanium
high frequency diaphragm ever
made by JBL, the K2.59500 and
K2.57500 are exceptionally
smooth and fast, with very uni-
form response and virtually no
coloration.

For the low frequency trans-
ducer, the extensive computer-
aided engincering and design effort
to develop the special port tuning
employed in Project K2 low fre-
quency modules resulted in a sig-
nificant advance in the concept of
state-of-the-art bass reproduction.
Engincers had identificd the com-
monly recognized advantages of a
correctly designed vented, or
reflex, system: namely, improved
transient response, lower distortion
and better control over design vari-
ables. The search to find the best
possible balance of the various
known tuning options led the
development team to attempt to
duplicate the filter response shape
of the Bessel transformation. This
alignment method would offer the
best damping characteristics and
provide extremely fast alignment,
eliminating the typical “bass-
reflex” sound of a ported system.
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Both drive units were built
using matcrials and precision man
ufacturing techniques refined from
renowned JBL profcssional sound
systems, and both are augmented
by the use of neodymium magnets.
The controlled coverage high fre-
quency horn produces a pattern 60
degrees horizontally and 30
degrees vertically, and keeps this
bi-radial pattern over most of its
operating range.

Like Project Everest, the
Project K2 systems are built
around compression driver tcch-
nology developed as far as permit-
ted by present limits of the art.
Advanced two-way systems in
unique modular configurations,
Project K2 systems, like the
Hartsfield, Paragon, and Everest
before them, combine the benefits
of stereo imaging with clarity and
definition in a loudspeaker that
places no discernible limitations on
the rest of the audio system. High
power handling capability results
in no restrictions on the types of
source material. Project K2 systems
have very high input sensitivity;
even a relatively small high-end
amplifier can provide full dynamic
range without compression.

Despite its power and sophisti-
cation, Project K2 is a marriage of
tradition and technology. Its two-
way system approach and compo-
nent design is purist simplicity. At
the same time, Project K2 reflects
the design, engineering and manu-
facturing expertise — derived and

refined through nearly six decades
of experience—that are the exclu-
sive province of one loudspeaker
builder: JBL.

PROJECT K2

/ N\

IN /]

PROJECT K2.S5500:BROADENING THE
RCLACII OF PERFECTION

ike the Hartsficld, Project

Fverest, and the K2.59500
hefore it, the K2.85500 is a two-
way system. But, unlike Hartsfield
and Everest, K2.59500 and
K2.85500 utilize a “vertical twin”
arrangement. That is, they employ
two bass drivers per enclosurc, one
above and one below the high fre-
quency driver and horn. This
arrangement results in a remark-
ably stable acoustic center to each
system, which, in turn, results in a
very solid and secure stereo image.

Both of the Project K2 vertical
twins are systems of high sensitivi-
ty, utilizing neodymium magnet
compression drivers mounted to
constant dircctivity horns and bass
drivers with very high-powered
magnetic motors. Both incorporate
energy conducting bases to trap
unwanted resonances, uncompro-
mising network components and
internal wiring, and are executed
with an attention to detail that
truly set new standards for the
loudspeaker industry.

Yet, as similar as these two K2
vertical twin systems arc, there arc
also profound differences berween
them. First, there is a difference in
design intent. The K2.59500 has
been designed as the absolute peak
of the loudspeaker designer’s art.

Nothing was spared to make this
project the finest of the fine.
Among the technologies that make
this model the unique creation that
it is are its 356 mm (14 inch) bass
drivers with 100 mm (4 inch) edge-
wound voice coils, vented-gap
cooling, and neodymium magnet-
ics, and a beautiful and stable
acrylic horn mounted to its mas-
sive compression driver — also fur-
nished with neodymium magnets
and 100 mm. (4 inch) edgewound
voice coil driving the unique titani-
um diaphragm with JBL's cxclusive
diamond pattern surround. lts
design, execution and perlormance
are absolutely without limit, and
its price leaves no doubrt thar it has
achicved these lofty goals.

Hence, the development of the
K2.85500. For the first time, a JBL
Project speaker has been developed
that — while thoroughly steeped in
the tradition of uncompromising
excellence that graces every JBL
Project design — moves ever so
slightly toward greater affordabili-
ty than did past Project systems.
With the introduction of the
K2.55500, the power and beauty
of K2, while still rare, can now be
enjoyed by more enthusiasts than
before — those who found the
K2.S9500 so very desirable, yet

&
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slightly out of financial reach.
LE125S Low FREQUENGCY
DRIVER

The K2.55500 features an all
new 300 mm (12 inch) low fre-
guency driver developed specifical-
ly for Project K2. Derived from
JBL’s legacy of highly powerful yet
cfficient bass drivers, the LE125S
delivers full low frequency perfor-
mance with a clarity and speed
unprecedented among 12 inch
units. The voice coil is 76mm (3
inch) in diameter and wound on
edge from flat aluminum ribbon
wire to a depth of 25 mm (1 inchj

on a thermoset composite™ form.

JBI.’s second generation
Symmetrical Field Geometry
(SFG™) is employed in the form of
a copper sleeve around the pole
plece. This sleeve not only reduces
second and third harmonic distor-
tion through induced flux control,
but its copper composition is a
more efficient conductor of heat,
$0 it assists in dissipating heat
away from thc voice coil to extend
power capacity. Cooling of the
voice coil is further expanded with
the use of a vented pole picce. The
rigid frame 1s cast from aluminum

Matched spider (to motor
for high lincarity)

Diccast aluminum frame
for high strength

\

T

—

Aquaplas-treated
composite cone

FIGURE 1 LE125S Low FREQUENCY DRIVER

Heavy copper sleeve for
~educing second and third
Aarmonic due to flux
modulation distortion

\_}/
\ - /I
Foam air filter Q

‘Thick 12mm (1/2 inch) top
plate for good heat sinking,
low magnetic leakage

Reverse field magnet

Fxtended pole for
symmetrica’ flux ficld

Diccast aluminum heat
- sink cover for high
power handling

25mm (1 inch) long
edgewound aluminum
voice coii for high
linearity and power
handling

Thick magnet for high
excnrsinn aapability and
high flux density
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alloy, an excellent thermal conduc-
tor, which further acts to efficient-
ly sink heat away from the coil and
magnet assembly. The entire mag-
netic assembly is covered by a die
cast aluminum alloy cover which is
ribbed to enhance cooling efficien-
cy even more. This combination of
factors results in a bass driver
remarkably free from dynamic
restriction due to heat build up.
The diaphragm is fiberglass
composite treated with Aquaplas
for strength, spced and damping.
Tts outer rim is suspended by way
of a half-roll polyether surround;
its inner rim couples to a pleated
fiber spider and the voice coil.

The magpnetic circuit is com-
posed of an oversized, extremely
thick strontium ferrite main mag-
net coupled to a steel top plate
which is 13mm (4 inch) thick, an
unprecedented top plate thickness
for a 12 inch bass driver. To elimi-
nate the possibility of the magnetic
circuit interfering with video dis-
plays, a second magnet is fixed
behind the back plate to cancel the
minimal amount of flux that may
stray from the main magnet and
magnetic circuit.

LOW FREQUENCY ENCLOSURE
TUNING

Optimizing thc balance of low
tfrequency performance requires
not only a properly designed and
manufactured bass driver, but an
intelligent and effective approach
to cnclosurc tuning, or system
alignment.

1T K2

A proper system alignment
takes into account the electrical
analogues of the physical proper-
ties of the enclosure and vent and
the physical and electrical proper
ties of the bass driver to produce a
predictable and desirable effect.

JBL has decades of experience in

system alignment, and many JBL
loudspeaker scientists have con-
tributed to the worldwide body of
knowledge in this field. Of particu-
lar note are the historical JBL
horn-loaded systems, the
Hartsfield and Paragon, and the
K2.89500, which utilizes a Bessel
tuning for minimum phasc shift
and its resulting benefit of superior
low frequency transient speed.

With the introduction of the
K2.85500 comes a new approach
to system alignment, developed
directly out of the body of knowl-
edge amassed by JBL, and particu-
larly uscful in the difficult task of
aligning systems which utilize dual
bass drivers. Known within JBL as
[ET — Imaginary Equivelent
Tuning — this alignment method
strikes a balance between the high
speed of Bessel tuning and the flat
frequency response qualities of
Buttcrworth tuning.

The vertical twin arrangement
of the K2.S5500 poses a unique set
of challenges to the system design-
er. First, the benefit of such a
design is a very solid acoustic cen-
ter to the system. Conscquently,
the horn, which establiskes the
acoustic center, must be at a physi-
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cal height which approximates the
nominal position of the ear of a
seated adult. When this need is bal-
anced with good industrial design
practice, the result is an upper
enclosure which is smaller than the
lower enclosure. IET was devel-
oped specifically to achieve an
ideal balance of sound perfor-
mance and visual congruity in ver-
tical twin systems.

IET requires a bass driver with
a high-energy motor, which can
opcrate in both a large enclosure
and small enclosure without
becoming underdamped. IET is
optimized when one enclosure is

20 to 25 percent larger than the
mean value of the two cnclosures,
and the other is 20 to 25 percent
smaller than the mean. This results
in four different resonances, one
for each of the two bass drivers
and one for each of the two ports.
The composite of these four energy
sources is low frequency perfor-
mance whosc responsc characteris-
tics exhibit both speed and exten-
sion.
275Np MIb/HIGH FREQUENCY
DRIVER

The 275Nd mid and high fre-
quency compression driver is based
on the professional JBL 2426

Diecast
aluminum
adaptor

Threaded
mounting
oles

Screen

Throat

FIGURE 2 275ND MID/HIGH FREQUENCY DRIVER

Copper-plated
pole picce Front cover,

S s

b
QISR

Ncodymium \
magnct Sreel pot

diccast aluminum

=
PR Adquaplas®-dusted

g titanium diaphragm

Phase plug

Foam
acoustic

pad

Top plate
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device. The most outstanding fea-
wure of this new driver is a rare-
earth neodymium magnet structure
which combines the attributes of
cfficiency, strength, compact size,
and thermal stability for improved
linearity and freedom from power
compression at higher sound pres-
sure levels. An additional benefit of
employing neodymium magnetic
technology is that the entire driver
torms a closed magnetic circuit,
eliminating the possibility of any
stray magnetic fields interfering
with other electromagnetic devices.

High frequency response has
been extended well beyond the lim-
its where compression drivers
could typically be useful in the
past. To accomplish this, a super-
low-mass titanium diaphragm —
25 percent thinner than previous
designs — has been developed
specifically for the K2.S5500. The
diaphragm is coupled (0 an edge-
wound aluminum voice coil with a
diamcter of 45 mm (134 inch). The
driver’s pole piece is copper-plated
to reduce inductance, thereby
extending high frequency response.
In addition, the most recent ver-
sion of JBL. s small format circum-
ferential phasing plug has been
employed to further improve high
[requency output. The phase plug
is cast from zinc.

In the K2.55500, the compres-
sion driver’s titanium diaphragm is
dusted with a microscopically thin
coating of Aquaplas to smooth
response and minimize breakup

modes of the diaphragm. |[BL’s
patented diamond pattern sur-
round is incorporated in the driver
for resonance control.
HORN DESIGN AND
CONSTRUCTION

The horn utilized in the
K2.5§5500 is an original bi-radial
design, a JBL innovation,
Developed specifically for the
K2.585500, this new horn is con-
structed from an all new material
never before used for audio.
Coverage angle is sixty degrees
horizontal, forty degrees vertical,
and is constant virtually through
out the rated response of the high
frequency section of the system.

The new horn mater:al has
been custom formulated specifical-
ly for JBL. It is a low profile sur-
face, polyester based, glass fiber
reinforced composite molding

compound called JBL. COMP-II.

Many of the characteristics of
JBL COMP-II make it excellent for
use as a horn. It has superb damp-
ing characteristics for resonance-
free performance; its density is two
and a half times as great as
Medium Density Fiberboard
(MDF), the wood compositc used
in the uncompromising and heavy
K2.585500 cabiners. The horn alone
— without driver — wcighs
approximately 11 kg (25 1b). It is a
precision material, making it ideal
for consistent repetitive production
of the new horn with its very tight
tolerances and need for dimension-
al control.
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device. The most outstanding fea-
wure of this new driver is a rare-
earth neodymium magnet structure
which combines the attributes of
cfficiency, strength, compact size,
and thermal stability for improved
linearity and freedom from power
compression at higher sound pres-
sure levels. An additional benefit of
employing neodymium magnetic
technology is that the entire driver
torms a closed magnetic circuit,
eliminating the possibility of any
stray magnetic fields interfering
with other electromagnetic devices.

High frequency response has
been extended well beyond the lim-
its where compression drivers
could typically be useful in the
past. To accomplish this, a super-
low-mass titanium diaphragm —
25 percent thinner than previous
designs — has been developed
specifically for the K2.S5500. The
diaphragm is coupled (0 an edge-
wound aluminum voice coil with a
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driver’s pole piece is copper-plated
to reduce inductance, thereby
extending high frequency response.
In addition, the most recent ver-
sion of JBL. s small format circum-
ferential phasing plug has been
employed to further improve high
[requency output. The phase plug
is cast from zinc.

In the K2.55500, the compres-
sion driver’s titanium diaphragm is
dusted with a microscopically thin
coating of Aquaplas to smooth
response and minimize breakup

modes of the diaphragm. |[BL’s
patented diamond pattern sur-
round is incorporated in the driver
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HORN DESIGN AND
CONSTRUCTION

The horn utilized in the
K2.5§5500 is an original bi-radial
design, a JBL innovation,
Developed specifically for the
K2.585500, this new horn is con-
structed from an all new material
never before used for audio.
Coverage angle is sixty degrees
horizontal, forty degrees vertical,
and is constant virtually through
out the rated response of the high
frequency section of the system.

The new horn mater:al has
been custom formulated specifical-
ly for JBL. It is a low profile sur-
face, polyester based, glass fiber
reinforced composite molding

compound called JBL. COMP-II.

Many of the characteristics of
JBL COMP-II make it excellent for
use as a horn. It has superb damp-
ing characteristics for resonance-
free performance; its density is two
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Medium Density Fiberboard
(MDF), the wood compositc used
in the uncompromising and heavy
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of the new horn with its very tight
tolerances and need for dimension-
al control.
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VERTICAL TWIN COMPONENTS
ARRANGEMENT

The unconventional design of
the K2.S5500 system is the plac-
form for its equally unique acousti-
cal attributes.1he location of the
high frequency driver is at the
exact geometric center of the twin
low frequency drivers. By placing
the upper frequency source inside
the phantom image point formed
by the vertical coverage angles of
the two bass drivers, full image
coherency is maintained, resulting
in an acoustically stable pinpointed
stereo image. (Figure 3)

‘I'he acoustical point source
produced by the Project K2 sys-
tems can be considered almost a
microphonc in reverse. During the
recording process, a sound field of
some dimension is drawn into a
virtnal pinpoint represented by the
recording microphone. Project K2

vertical twin arrangement main-
tains this geometric and temporal
relationship during sound repro-
duction, resulting in a playback
image as accurate and stable as
that of the original recording.

The K2.55500 system uses a
controlled coverage arrangement
to precisely define the optimum lis-
tening area. It is a fixed angle sys-
tem without regard to frequency.
Careful horn design enables the
loudspeaker to strictly adhere to a
sixty degree horizontal/forty degree
vertical coverage pattern. This
minimizes room effects, allowing
the listencr to hcar morc of the
speaker and less of the effects of
room acoustics. At the same time,
it provides a generous “sweet
spot” for more comfortable critical
listening sessions,

FIGURE 3 PHANTOM IMAGE POINT
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CHARGE-COUPLED LINEAR
PEFINITION™ DIVIDING
NETWORK (PATENTS PENDING)

The K2.55500 is the first pro-
duction loudspeaker to utilizc this
latest JBL innovation. By doubling
both the size and number of capac-
itors in the dividing nerwork, a
voltage can be applied to the center
point of the capacitor pairs. In so
doing, the individual capacitors are
charged, biasing the dielectric gap
above or below ground potential
without the D.C. biasing voltage
appearing outside of the confines
of the capacitor pair. When this
occurs, the music signals driving
through the capacitors never cross
the dielectric zero point, resulting
in far more linear operating than
without charge-coupling. This is
analogous to the difference
between a “Class A” amplifier and
a “Class B” amplifier, for far more
natural musical performance.

The source of the biasing volt-
age in the crossover network in the
K2.85500 is a nine-volt alkaline
battery, which is housed under a
removable access cover at the top
of the network. The battery life is
approximately that of its shelf life
— nominally four to five years for
an alkaline battery — and is no
more difficult to replacc than the
battery in a typical infrared remote
control handsct.

The benefits of the Charge-
Coupled Linear Definition technol-
ogy lie in the nature of what apply-
ing a charge does to the capacitors

15

themselves. Crossover networks, of
course, are composed of reactive
and non-reactive components. The
reactive components — coils and
capacitors - - are those compo-
nents which are frequency sensi-
tive, that is, they selectively control
the flow of audio frequency signals
to the various drivers in the system
by changing their resistance (actu-
ally, reactance) to various frequen-
cies. Non-reactive components —
generally resistors, printed circuit
boards, and wire — do not change
their electrical nature with frequen-
cy. (The K2.85500 is internally
wired with Monster Cable® to
assure completely non-reactive
wire performance.)

Reactive components behave
differently at different frequencies;
this is the behavior that permits the
dividing action of the crossover
network. Along with this behavior
comc varying transient characteris-
tics, which also change with fre-
quency. In the case of inductors,
two factors which affect transient
responsc arc called core saturation
and hysteresis. Core saturation
results in a rapid change in induc-
tance value resulting in F.M. dis-
tortion. Hysteresis is a characteris-
tic which deals with inducrance
change in the area of zero cross-
ings; this results in an increase in
F.M. distortion, which is highly
audible in audio reproduction.

Core saturation and hysteresis
are relatively wcll understood and
controllable in the design and
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selection of mnductors. With capaci-
tors, however, it is a different
story. Capacitors are much more
complex devices than coils, and
their behavior in spcaker crossover
networks is far less understood.

Capacitors do not exhibit hys-
teresis, per se, but they have a
behavior with similar results,
called dielectric absorption. When
an audio signal passing through a
capacitor changes polarity, that is,
it passes through zcro volts, the
current flow changes direction. But
it does not do so immediately; due
to diclcetric absorption, the capaci-
tor “remembers” its previous state
and resists change. This leads to
blurring of transients in the drive
signal, a highly audible distortion.

A capacitor is fundamentally
two conductive plates separated by
a dielectric, or semi-insulator.
Current flows through the capaci-
tor by setting up different voltages
on the two plates. The difference in
the voltages and the frequency of
the signal determine the amount of
current flow. The impedance of a
capacitor, that is, how much it
resists the flow of current, is
dependent on the signal frequency
and the physical and electrical
natures of the capacitor. In combi-
nation, these factors arc called
capacitive reacrance.

Factors that determine the
sound quality of a capacitorin a
crossover network include the
material composition of the con-
ductive plates, the material compo-

sition of the dielectric, and the
tightness ol the winding of the
capacitor. In general, “fast” capac-
itors, that is, those with technically
high transient response, tend to
sound sharp, while capacitors that
sound smooth tend to have slower
transient responsc. Charge cou-
pling combines che positive natures
of capacitors which are both
smooth and fast, and does so in
basically two ways: 1) by control-
ling and utilizing a capacitor’s
piezoelectric nature and 2) by bias-
ing the capacitor above zero cross
ing.

It has been established that
capacitors that are more tightly
wound have better transient
response than those that are
wound more loosely. Applying a
constant voltage to a capacitor
results in a piezoelectric effect,
which physically squeezes the
capacitor tighter, At high power
levels, the alternating current of an
audio signal can cause a capacitor
to exhibic substantial piezoelectric
behavior, causing it to significantly
expand and contract with the
changing voltage. This behavior
results in deterioration of linearity,
as well as fluctuation in transient
performance. By applying a con-
stant voltage, the capacitor is “pre-
squeezed,” minimizing the amount
of flexure possible from the driving
signal.

The second method charge-
coupling employs — biasing above
zero crossing — probably has an
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even greater result than controlling
piczoclectric cffects. By biasing the
capacitors so that the signal does
not reverse current flow through
the capacitor, zero crossing distor-
tion is eliminated. Just as with
Class A amplifiers, charge-coupled
capacitors operate within their lin-
ear range, so time delay or dielec-
tric absorption is neutralized,
resulting in less phase distortion
for more natural sound qualities.
MODULAR DESIGN, UNIFIED CON-
STRUCTION

The original Project K2 loud-
speaker, the K2.89500, consists of
four modules: a molded concrete
base, a foundation low frequency
unit, a compression driver/horn
unit, and a second low frequency
unit. These units stack and lock
together by a unique point-to-point
cnergy transmission centering sys-
tem that ensures vertical align-
ment.

The new K2.55500, by con-
trast, is modular in its design, but
produced in a unified enclosure,
which is much easicr to sct up than
the madular system. Still, many of
the modular aspects and the resul-
tant benefits of the original K2
design have been rctained. Each
bass cabinet is completely separat-
ed from the other, and a third
cnclosure, in which the horn/driver
assembly is mounted, further iso-
lates the two bass enclosures from
each other.

The ten-sided enclosure geom-
etry employed in the original K2

design has been slightly modified
to an eight sided version in the
K2.85500. 25mm (1 inck) thick
MDF panels are used throughout.
This fact, combined with the mod-
ular nature of the enclosure design,
malkes for an cxtremely stiff and
rigid assembly, resulting in dramat-
ically low pancl radiation and
resultant freedom from coloration
and distortion.

ENERGY CONDUCTING BASE

Rather than the separate con-
crete base which is used in the
K2.59500, a laminated MDT base
has been constructed for the
K2.55500. Like the concrete base,
this laminated MDF base is a mas-
sivc cnergy sink. And, like the
K2.59500, the base is connected to
the lower cabinet with stainless
steel bolts. Rather than uscr-
installed, however, the base is
assembled to the cabinet at the JBL
factory in Northridge, California,
as it is necessary to employ the spe-
cial equipment available only at
the factory to precisely align the
base to the cabinet which tunes the
base for maximum energy transfer.

£
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SETUP

UNFPAGKING THE SYSTEM
Becaust of the bulk and weight

of the K2.85500 system, it
should be unpacked in the follow-
ing manner: Stand the box verti-
cally, so that the positioning
arrows printed on the carton point
up. Open the box flaps that cover
the front of the carton by cutting
the tape. Pull the flaps free; they
have been glued down. Push back
the side flaps, push the top flap
back and pull the bottom flap out
flat on the floor. Stand on the
lower flap, grasp the cabinet edges,
then slowly and carefully “walk”
the cabinet and its end caps out of
the carton. Once clear of the car-
ton, remove the top end cap and
fiber covering, then lay the speaker
down onto a well-protected surface
such as a thick carpet. Lift off the
bottom end cap, and stand the cab-
inet upright.
UNPACKING AND INSTALLING
THE GRILLES

There are two grilles per sys-
tem, one upper and one lower.
Upper and lower grilles are identi-
cal. They are packed in a second
carton, separate from the main
speaker enclosure. Carefully open
the grille carton; avoid using sharp
objects to open the carton. Remove
the grilles and take them from their
plastic bags. Once the final loca-

tion for the speaker systems has
been achieved, install the grilles.

The grilles fasten to the cabi-
nets through a damped friction fit »
apparatus. They are atrached by
aligning the four pins on each grille
with the mating four grommets on
the face of the upper and lower
cabinet.
‘l'o remove each grille, hold the
grille edges with your fingers and
gently pull the grille away. Do not
use any tools to pry the grille off;
this will damage the finish of the
cabinet. To replace the grille, posi-
tion the mounting pins over the
holes and gently press until the
grille meets the enclosure.
As with any superior audio
product, it is advisable to keep the
original packing materials in casc it
is necessary to transport the
Project K2 system.
BATTERY INSTALLATION
Before operating or connecting
the system, it is necessary to install u
the biasing battery in the network.
This is accomplished as follows:
® Remove the battery from its pro-
tective package.
* Unscrew the two screws that
hold in place the battery access
cover on the crossover network. [t
is located at the upper part of the
crossover network, on the rear of
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the speaker enclosure. (Figure 4)

s Write today’s date, including
year, on an adhesive backed paper
label, affix it to the side of the bat-
tery that will face outward when it
is installed (terminals on your left,
positive terminal up).

¢ Install the battery by aligning the
battery terminals with the mating
terminals in the network housing.

Align male to female, female to
male terminals, then snap the con-
nectors together, assuring a tight
connection.

¢ Replace the battery access cover
and install screws.

* Record battery installation date
in Battery Replacement Record
below:

Date Installed:

BATTERY REPLACEMENT RECORD

FIGURE 4 BATTERY INSTALLATION
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SELECTING

peaker wire and interconnecting

cables arc an important compo-
nent in any audio system. With a
system such as the Project K2, they
are even more critical.

Project K2 loudspeakers are
internally wired with proprietary
high quality copper Monster
Cable, specially designed for JBL.
The same care that was given to
the selection of the Project K2 sys-
tems’ internal wiring should be
applied to choosing the cables that
will connect Project K2 loudspeak
ers to other system components.

It is advisable to use high qual-
ity wire, such as Monster Cable,
and to sclect the highest grade wirce
available from the manufacturer.
We recommend using an audio-
phile quality speaker wire of not
less than 16 gauge for connections
up to 5 merers (15 feet) as a mini-
mum requirement. (The lower the
gauge number the heavier the
wire.) 1f your connections will be
longer, heavier gauge wire is rec-
ommended. Project K2 specialist
dealers have the experience and
knowledge to recommend suitable
speaker wire to best complement a
particular system.

The amount of speaker wire
required will depend on the dis-
tance between the loudspeakers
and amplifier(s), how many ampli-
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CABLE

ficrs will be used, and the method
you select for connecting the
amplifier(s) and loudspeakers. For
maximum signal purity, it is advis-
able to locate the amplifier(s) as
close as possible to the loudspeak-
ers. If the power amplifier and pre-
amplificr are to be located more
than four meters {13 feet) apart,
consider using a preamplifier with
balanced outputs and a power
amplifier with balanced inputs.
This will help to maintain signal
integrity over long cable runs.

Both the left and right speak-
cr/famplificr connections should be
the same length. If the distancc
between one speaker and the
amplifier(s) is greater than the
other speaker and amplifier(s}, use
the longer length for both connec-
tions.

T'or bi-wire connections, the
same type of wires may be used for
both low frequency and high fre-
quency sections to reduce wire
effects (resistance, inductance, cte.)
and to avoid intermodulation of
low and high frequencies in the
wires. Whatever wires are used, be
sure that the low frequency wires
are as short as possible and the left
and right wires for each section are
the same length.

PROJECT K2
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AMPLIFIER RECOMMENDATIONS

o single type of amplifier is
Nspecified for use with Project
K2 systems. The speakers are
highly efficient and will opcrate
adequately with an amplifier with
as little as 70-100 warts.

However, the transient
response and audio definition of a
high-end system guch as Projecr K2
will pick up all inefficiencics and
distortion in an amplifier system.
Tor full-range operation in most
applications, the Project K2 system
should not be used with an ampli
fier of less than 100 watts.
Amplifiers of 100-500 watts will
ensure optimum systcm perfor-
mance. The selected amplifier(s)
should have a very high current
capacity and must be capable of
driving a low-impedance load.

Although the power rating of
the K2.55500 is 150 watts, this is a
technical power limit. 1t is unlikely
that damage will occur when used
with higher powered components.

For bi-wiring or bi-amplifica-
tion applications, four identical
amplifiers or two dual-channel
units may be used. If four amplifier
channels are used, the high fre-
quency amplifier may be up to 6
dB less powerful than the low fre-
quency amplifier, Due to the
power versus frequency distribu-
tion of the music, the low frequen-
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¢y section requires approximately
four times the power of the high
frequency section.

Project K2 specialist dcalers
can recommend amplification to
best suit individual needs. In all
cases, the left and right amplifiers
for each section must be identical.
Make sure that the input sensitivity
of the two amplifiers is equal or
that input level controls are pro-
vided to maintain the proper low
to mid/high balance. If ewao identi-
cal stereo amplificrs are chosen,
each amplifier may be located near
a loudspeaker and drive low fre-
quency and high frequency sections
through short wire runs.

The addition of a crossover
network such as the JBL DX-1
Electronic Crossover will allow the
direct connection of the low and
high frequency componcnts of the
Project K2 system to frequency
dedicated amplificrs, and is
required if the system is to be bi-
amplified. The DX-1 must be fit-
ted with a crossover card specifi-
cally matched to the response char-
acteristics of the K2.55500. The
DX-1 may be purchased from
Project K2 specialist dealers, who
are also capable of installing the
proper crossover card.
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PLACEMENT CONSIDERATIONS

Project K2 loudspeaker systems
are designed to be less affected
by room acoustics than conven-
tional-imaging systems. However,
they are sensitive to overall sym-
metry, and proximity to walls, ceil-
ings and corners.

Ideally, any listening room
should contain a combination of
live surfaces (e.g., walls and win
dows) and absorbent surfaces (e.g.,
drapes, carpets, upholstery). If the
distance between floor to ceiling is
low, it is preferable if one surface
has an absorbent covering. With
Project K2.55500, it is most impor-
tant to be ablc to accommodatc the
optimum listening area that is
dcfined by the 60 degree horizon-
tal/40 degree vertical coverage pat-
tern of the horn.

The listener should be centered
in front of the speakers and furni-
ture should be of an appropriatc
height so that when the listener is
sitting, the ear level is on a vertical
plane with the horn. If possible the
distance between the speakers
should be the same as the distance
between each speaker and the lis-
tening area. Angle the speaker in
toward the listener so that when
seated, the listener could look
straight into the center of the
speaker. As the distance between
the speakers increascs, increase the

inward angle of the speaker.

The imaging qualities enable
the speakers to be placed relatively
far apart from each other. In addi-
tion, the IET alignment feature
enables placing the spcakers near
or even in a corner without pro-
ducing an objectionable character
to the bass. This corner placement
ability allows optimum perfor-
mance even in small rooms.

The Project K2 system can
operate fairly closely to the wall.
Allow enough clcarance between
the back of each speaker and the
wall to allow making the connce-
tions on the back of the speaker
{(approximately 45 ¢m/18 inches).
FLOOR REQUIREMENTS

The floor in the location select-
ed for setting up K2.55500 speak-
ers must be capable of supporting
a load of 95kg (210 Ib). Because of
the coupling cffect of the laminated
base, a flat, hard surface such as
wood or linoleum is preferable.
However, the design of the loud-
speaker’s coupling system, along
with the spcakers cxtreme weight,
should result in excellent perfor-
mance on carpet as well.

PROJECT K2

SYSTEM CONNECTIONS

AMPLIFIER CONNECTIONS

Important: Turn all amplificrs
off before connecting or discon-
necting Project K2 loudspeakers.
Making connections while an
amplifier is operating could
seriously damage the loudspcaker
system and void the warranty. All
amplifiers must also be turned off
betore connecting or disconnecting
cables at the amplifier or preampli-
fier inputs.

All conncctions between the
amplifier(s) and the Project
K2.85500 speaker system are made

at the terminals located on the
lower back of the enclosure
(Figure 5). The left-hand scrminals
(black) are negative, and the right-
hand terminals (red) are positive.
These correspond to the negative
and positive conductors in the
speaker wire. Each speaker wire
contains two conductors, one of
which will have a stripe, color
markings, or a ridge.

Assign one of the two conduc-
tors as the negative conductor and

the other as the positive conductor.

Use these same designations for all

FIGURE 5 AMPLIFIER TERMINALS
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FIGURE SA BARE WIRE CONNECTING METHOD
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system wiring. Always connect the
conductors of the speaker wire
appropriatcly to the corresponding
negative and positive terminals on
all system components. This will
ensure that all components will
work together (“in phase”).
Connecting the speakers out of
phase will not damage them but
will result in reduced low frequen-
cy output and impaired stereo
effect.

Speaker wires may be fastened
to the terminals by scveral meth-
ods. The most positive connection
is made by directly connecting
clean, bare conductors (exposcd by
stripping the ends of the wire) to
the terminal posts.

For this type of connection,
loosen the knobs on the terminals
and wrap the cxposed (bare) ends
of cach spcaker wire around the
appropriate {+ to +, - 10 -) terminal
post {Figure 5A). Re-tighten the
knob on each terminal so that a
snug, positive connection over a
maximum area of the wire is
achieved. Do not apply excessive
force and do not over-tighten. To
avoid a short circuit, trim off any
excess wirce that is not in contact
with the binding post contact sur-
facces.

Project K2 terminals are also
designed to accept spade or
banana-type connectors which are
fastened to the ends of the wires
and, in turn, are attached to the
terminal posts (Figurc 5B). Because
the number of contacts should be
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kept to a minimum, JBL recom-
mends using the highest quality
connectors, cxpertly integrated

with the selected cables.

The Project K2 speakers may
be connected to the amplifiers(s)
by one of threc methods: passive,
bi-wire, and bi-amp. Each method,
described below, has its own
advantages, and Project K2 loud-
speaker systems will deliver superb
performance with all mechods.

Caution: Each speaker is
shipped with external shorting
straps in place, connecting the
upper and lower terminal posts on
the left and right sides. Thesc
straps must remain in place for
passive connections but must be
removed for all bi-wire and bi-amp
connections. If the amplifiers are
connected to the Project K2 loud-
spealkers in the bi-wire or bi-amp
mode with the shorting suraps still
on, the amplifier outputs will be
shorted which could result in cost-
ly amplifier damage when power is
switched on.

PASSIVE CONNECTING METHOD
(F1GURE 5¢)

The passive method requires
one amplifier and one set of wires.
Connections are made to cither the
upper or lower pair of terminals
(one black, one red). Do not
rernove the shorting straps.
Connect the positive conductor to
the right (rcd) terminal and the
negative conductor to the left
(black) terminal.
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FIGURE 5C PAssIVE CONNECTING METHOD
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BI-WIRE CONNECTING METHGD
(FIGURE 5D)

The bi-wire connection
method requires one amplifier and
two sets of speaker wires. By
removing the shorting straps, con-
nections may be made to the indi-
vidual networlk sections using four
conductars, ane for each of the
four terminals.

To remove the shorting straps,
simply loosen the terminal caps
and slide the bars off to the side
(Figure 5D). Connect the two sets
of wires (one set to the top channel
and one set to the bottom) and re-
tighten the terminal caps firmly, if
appropriatc.

BI-AMP CONNECTING METHOD
(FIGURE 5E)

The optimal method of power-
ing the Project K2 system is with
two amplifiers, one for the low fre-
quency and one for the high fre-
quency unit, and an active
crossover network, such as the JBL
DX-1. Since each amplifier drives
only one speaker, this method
allows the user to select amplificrs
with the desired sonic character for
low and high frequencics.

Four identical amplifiers {or
two dual-channel units) may be
used, although specialized low and
high frequency amplifiers offer
clear advantages. The Project K2

STRAPS

FIGURE S5E BI-AMP CONNECTING METHOD/REMOVING SHORTING
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specialist dealer can recommend
the amplification that will best suit
individual needs.

In all cases, the left and right
amplifiers for each section must be
identical. Make sure that the input
sensitivity of the amplifier for each
section is equal, or that input level
controls are provided Lo maintain
the proper low-to-mid/high bal-
ance. If two identical sterco ampli-
fiers are used, onc may be located
near each loudspeaker and drive
low and high frequency sections
through short wire runs.

To remove the shorting straps,
simply loosen the terminal caps

and slide the bars off to the side
(Figure 5E). Connect the two sets
of wires (one set to the top channel
and one set to the bottom) and re-
righten rhe rerminal caps firmly, if
appropriate.

Note: Input polarity must be
the same for both the low and high
frequency sections. Some ampli-
fiers invert polarity. If the polarity
is reversed to one section, a discon-
tinuity in response will be apparent
in the crossover region. If a prob-
lem is suspected, reverse the polari-
ty to cither low or high frequency
sections of both loudspeakers.
Amplificr polarity markings may

FIGURE 6 FREQUENCY ADJUSTMENT CONTROLS
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not ensure correct polarity connec-
Uons.

ADJUSTING FREQUENGY
GONTROLS

Once all system wiring is com-
pletc and inspected, the frequency
adjustment controls must be set to
the correct position before playing
music on the Project K2 loud-
speakers. Each of these controls is
located under the removable panel
located at the top of the crassover
network. (Figure 6).
BI-AMP/NORMAL

If the system is wired in the bi-
amp method, set the BI-
AMP/NORMAL switch to BI-
AMP position (Figure SE) . For
passive and bi-wire connections,
sct switch to the NORMAL/BI-
WIRE position (Figure 5D).

HIGH FREQUENCY TRIM

The HI TRIM control allows
subtle adjustments in high frequen-
cy output to suit listening tastes.
Experiment with this control {as
described below) until the desired
sound is achieved.

The HF TRIM switch adjusts
the high frequency level up or
down 1 dB from the zero (0) posi-
tion. Desired adjustments may be
made using a screwdriver. Begin
with the switch at the zero (0)
position. If, after listening to the
speakers, less output from the horn
is desired, adjust the switch to the
1 dB sctting. If more horn output is
preferred, set the switch to the +1
dB setting.
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PROJECT K2 FINAL CHECKLIST

¢ Connect and plug in al. other
system clectronics.

» Check all connections.

¢ Make sure frequency controls are
correctly set.

THE SYSTEM IS NOW READY FOR

USE

The Project K2 speaker system
is fully functional as soon as it is
set up. There are no restrictions on
the amount of amplification that
may be applied. There may be
somce subtle tonal changes n bass
output over the first week ta 10
days of operation. These arc
causcd as the movement of the low
frequency drivers becomes more
fluid and the parts settle in. This
process is completely normal and
natural with transducers of this
caliber.

The grilles on the Project K2
loudspeaker system have been
designed for maximum acoustical
transparency. For the most critical
listening, however, JBL suggests
removing the grilles. The grilles are
connected by four pins inserted
into four holes on the face of the
upper and lower cabinet.

To remove each grilie, hold the
grille edges with your fingers and
gently pull the grille away. Do not
use any tools o pry the grille off;
this will damage the finish of the
cabinet. To replace the grille, posi-
tion the mounting pins over the
holes and gently press until the
grille meets the enclosure,
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MAINTENANCE

Project K2 loudspeaker systems
are finished in a polyester lac-
quer and require no maintcnance
other than occasional dusting with
a soft, dry, lint-free cotton cloth.
The horns may also be wiped with
a soft cloth. Treat the lacquered
surfacc very carcfully to avoid
scratching the finish. To remove
fingerprints and smudges, apply a
small amount of ammonia-free
window cleaner to the cloth and
gently clean the surface.

Never use any abrasive clean-
ers or chemicals to clean the enclo-
surc or horn. If the enclosurc
becomes perceptibly scratched or
otherwise damaged, consult a qual-
ified furniture repair shop.

All wiring connections should
be inspected and cleaned or
remade periodically. The frequency
of maintenance depends on the
mctals involved in the connections,
atmospheric conditions, and other
factors, but once a year is a mini-
mum. Consult the Project K2 spe-
cialist dealer for specific recom-
mendations.

AND SERVICE

Project K2 loudspeakers arc
designed o provide years of trou-
ble-free service. The only mainte-
nancc required is battery replace-
ment. Note the date of battery
installation on an adhesive-backed
paper label and affix it to the bat-
tery. Write the date of battery
installation in the place provided
on page 19 of this manual. Replace
the battery every three years or
more frequently with a fresh, alka-
line nine-volt snap-top battery.

If a problem occurs, make sure
that all connections are properly
madc and clcan. If a problem cxists
in one loudspeaker, reverse the
speaker wires to the left and right
system. If the problem remains in
the same speaker, then the fault is
with the loudspeaker. In this event,
consult the Project K2 specialist
dealer for assistance. If the prob-
lem appears in the opposite speak-
er, the cause is in another compo-
nent or cable.

PROJECT K2

ProjeEcT K2 SPECIFICATIONS

K2.85500
Sensitivity:

Impedance:

Power Handling:
Maximum recommended
amplifier power:
Frequency responsc:

Lower frequency driver(s):

High frequency driver:

Dividing network:

Internal wiring:

Dimensions

Height:

Width:
Depth:
Nect weight:

95 dB

2.83 v @1 Mcter
4 ohms

150 watts

300 watts (2 x 300 for bi-amp)

35Hz - 20kHz (-6dB)

48Hz - 18kHz (+/- 2.5dB)

(2) LE12SS

Combination fiberglass/Aquaplas
diaphragm with 300 mm ({12 inch)
diccast aluminum chassis, 76 mm

(3 inch) edgewound aluminum voice
coil, copper sleeved vented pale piece,
and shielded ferrite magnetic structure
275Nd compression driver

with titanium diaphragm, copper plat-
ed pole piece, and neodymium mag-
netic system. Mounted to bi-radial
horn molded from proprictary
high-density polyester-based
compound

Charge-Coupled Linear Definition
(Patent Pending) design, biased by
nine-volt alkaline battery. Low-loss
capacitors, low D.C.R. high perfor-
mance inductors, third order crossover

at 800 [z

High purity copper Monster Cablc®

1251 mm (49 V4 in)

499 mm (19 %5 in)
410 mm (16 8 in)
95 kg (210 1b)



