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A loudspeaker is a system of which the cabiiiet and stand are
.components. The cabinet baffle, sides; top, braces, and the stand all

form an integral unit, and that unit makes a substantial contribution to
the overall presentation. Knowing that the efféct of the cabinet and
stand can not be eliminated, the approach we-take.is to maximize the
positive and minimize thenepative aspects.of audible contributions,

The fundamental purpose of this company is to serve the needs of the

Joudspeaker hobbyist. Therefare, a further requitement.of our

loudspeaker cabinets is that they can be:successfully constructed by the

hobbyist. This imposes. two significant limits.on our cabinets:

. Difficult 10 obtain and machine materials, such as honeycomb
laminates or synthetic marble, are not considered.

. All cabinets must be easily constructed using only bench-top
equipment and hand tools.

In a nutshell, these conditions require that North Creek Music Systems

cabinets be made of commonly available wood products.

Therefore, over the years wé have - developed. a cabinet constroction

methadology that takes advantage of modern wood compuosites,

inexpensive and well chosen adhesives, good ears and common sense.

When followed, and used with the proper stand, our methodology yields
a loudspeaker of exceptional listenability.

The mostimportant thing the home builder should keep in mind is that

they can abways build-a cabinet better than amanufacturer. First of all,

good cabinet constroction takes time; time to-get the laminations just
right, time 1o fet the adhesives core, time to get the finish perfecet, cte.

Time is-a Juxury few manufacturers have, and those that take their time,

and produce.truly excellent cabinets, charge dearly for them (and they

dré usually worth it). From our perspective, it’s-acéeptable that it takes

little longer to construct a North Creck-designed cabinet. We include a
few extra steps and unusual twists that require a bit more patience. We
use adhesives that dry slowly but sound better than those that dry

quickly. We use laminated panels of- unlike materials to control and
-eliminiate resonances. Allof these additional steps require a lot of

concenteation and extra etfort on the part of the builder. Does it mean a
better sounding loudspeaker systern? You bet.

The correct choice of loudspeaker stand is as important as any other

step in the loudspeaker development process. I_f. this link is weak, the
-entire system, no matter how carefully designed, will have severely

limited performancg.

The purpose of a loudspeaker stand is to form a stable platform for the

drive units while providing a means of transferring any cabinet vibration
to-the Earth. Thisis called *meechanical grounding,” and is analogous to

clectrical grounding in an ¢lecttical circuit. (Tobe historically cotrect,

this should read "electrical grounding is analogous to mechanical
grounding in a mechanical cirenit”, as the principles of mechanical

grounding - literally "to the carth” - were weli known and understood

long before the electrical circuit was discovered.) The most important

characteristic of a good stand;’]ouclspt.aker combination is fts ability to
transfer vibration to ground.

The worst case of mechanical Joudspeaker grounding is a:soft junction,

where the luudspt_aker sits on a compliant surface, and is not rigidfy

coupled 1o anything. Newton's third law dictates the cabme_t wl_]l float,
slipping backward and forward in opposition with the woofer. This.is

why loudspeakers placed on carpeting generally fack impact; the floating

cabinct soaks up-all the energy.

Another congdition that arises from a poor mechanical ground is

extessive or len gthy cabinet panel vibrations. When panel vibrations

have no bround path, the-only opportunity for energy-dissipation is the

‘cabinét’s inférnal damping. As this dissipation is genetally via frictional

losses by flexure of the cabinet walls, the cabinet by necessity radiates
sound as the vibrations slowly decay. ‘A rigid-stand and ground path
create an alfernative means.of dissipating vibration energy.

Al Nerth Creek Music Systems Loudspeakers call for heéavy cabinets,.
anid are desigied with high quality $tands as part.of the system. We
generally suggest medium mass, multipillar designs for larger cabinets,
and high mass, single pillar stands for monitors. As our cabinets are well
damped internally, the choice of stand to properly complement this
damping with mechanical grounding is essential.

‘A pood stand makes the difference between a good loudspeaker system

and a great.one.

——- Design Witheut Coinpeomiss ===
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The baffle is essentially that surface to which the driver is mounted.
Since all North Creek Music Systenis loudspeakers use rectanguiar
cabinets, the baffle is the front of the cabinet.

The front baffle adds two characteristics to the sound. The first is

cabinet vibration, caused by the baffles own resonances being excited by
the motion of the woofer cone. QOur method of controlling this
contribution is outlined in the "front and rear panels”section.

The Tweeter Flange

The second contribution of the front baffle is éarly reflections of the
tweeter wave-fronts. The earliest reflection is caused by the tweeter not
being flush mounted, n this case, the tweeter flange itself is the-
problem, ds waves travelling along the flange "fall” off the edge and are
reflected by the baffle. One would think that because this discontinuity
is-d "step away” rather than a protrusion, its efféct would not be
noticeable. The reason it is audible is that
the tweeter’s flange is round, therefore the
step is equidistant front the tweeter dome,
hence one specific wave]ength set is strongly
accenwated. The result is tespense
aberrations at a series of frequencies that are
harmonically refated, a condition to which
the earis very sensitive.

There are three treatments to this particular
problem. The first is to spread the

aberrations out over a broad band of
frequencies, thereby reducing the: effect at
specific frequencies and their harimonics.
This ¢an be accomplished by using a tweeter flange of any shape other
than round, rectangular being the most pupu[‘u choice, although the
TLtI‘dhLllX® developed by Acoustic Research in the mid 19807 (for
precisely this purpose) is much more effective.

The second method, alse pioneered by Acoustie Research, s to "soak
up" the step by covering the tweeter flange and/or the area d1rr:ct]y

adjacent to it with a material that is acoustically absorptive, asually a.50ft
wool felt. When implemented properly, this method can be eficetive,

although a "blanket” thicker than the fiange i$ usually required,
sometimes creating more problems than it solves.

small aberrations, which in tizrn are only

The last method, and the one suggested on all North Creek Music
Systems cabinets, is to-flush mountthe drivers, eliminating the problem
dltogether.

Other Early Reflections
Any other protrusion from the baffle will ' H
cause an early reflection. Smatl obstacles
(screw heads, the woofer frame, and the
mushrooms from the grill fasteners, if they
are mounted with the mushroom eut) cause

=),

slightly noticeable. None the less, these.
should be eliminated as:a matter of course. ~

\

\

Bagfle Corners
Tlicre ﬁas.been 'Conj'ect_ul_'e over the audibility of a sharp vs rounded
corner on the front baffle, but subjectively thi shape of this corner
appears t¢ makeno differénce at all {provided, of course, it is.-not a

‘protrusion).

‘Our smaller cabinet corners are cat at 90° angles. This makesthe:

cibinet €asier 10 veneer or otherwise finish, and creates a clean line
when-the grille is attiched. Our larger cabinets use a rounded baffle.

Woofer Mounting

‘The woofer should also be flush mounted. Although this s generally for
‘cosmetic purposes, the protrusion of the woofer frame does create some
'small frequency response aberrations.

All driver frames should be backed with a gasket, and néoprene/iubber

‘closed cell tape-is provided with all North Creek Music Systems kits.

Mortite® gaskét compound also works well; although it is difficult 10

find.in black. Open cell foam tapes, such as those made for

weatherstripping, are adequate only if nothing better s available.

Long screws should be used to attach the drivers. The length is

‘important because it is the threads, not the tip, that takes the pressure.
Screw tightriess-also contributes to/the systen sound, and is often

averlooked over time. Scréws should be re-tighténed every three
months.

Tetralielis® s regi'slc‘red:tratlemark of Acoustic Researelt, Mortita% isa registered trademark.of 38

Simply Better Teelmology — = emmmm——
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‘The "shell" is-the external surface of the loudspeaker, composed of the

frant, back, top, bottom, and side panels. Control of the resonance

maodes within these pancls is critical in a high performance cabinet, as.
any vibration is immediately communicated to:the listening room.

It is impossible to completely eliminate vibration within the shell.
Therefore, upon accepting the fact that the cabinet, no matter how well

constructed, will have a'sonic signature; the next best solution is to

minimize the negative quantities of this signature. Our method is to
force any’ panel resonances to & high enough frequency that pa:nc,l
damping is effective, and to constiuct the cabinet in such a fashion that
much of the panel vibration énergy is chaineled through the stand and

to mechanical ground.

It is:important to note that neither raising the panel resonance
frequency nor implementing mechanical grounding is sufficient to
minimize shell coloration. It is the combination of the. two, properly
balanced, that controls the problem.

Front and Rear

Because of our style of cabiriet, the front and rear p'anels, can not be
braced. We therefore require that they be

constructed of a.composite board that T TR ]
combines rigidity, machineability and internal sl g
damping.

Panel Construction
In'the casc of the front baffle, the driver holes
significantly weaken the structure that it must
be.very well constructed for sufficient rigidity.
The tear panel is weakened by the back cup.
hole; and bracing is precluded by the need to

mount the woofer crossover network.

Therefore, we suggest a composite panel made /. L \
of alayer of 3/4" particle board or MDF - / PKTLCLE BOARD
laminated wra layer of 3/4" Baltic Birch '

plywood. Oneis welcome to use thicker layers BAPIRG 140ER

of either material, if desired. In our largest Front Baffle
EAL

systems we use a 114" MDF/Baltic Birch plywoad composite for the

.y

st . [RESTEN Without Compiomins o

front and rear, yielding a panel 2" thick. In all cases, the lamination
adhesive should be NCMS soft glue.
‘We suggest the MDF Jayer because the front and rear faces of the

cabinet miust be finished and painted, and the front face must be
machinable, to flush mount the drivérs. MDF finishes easily.

Panel Rigidity
Thie MDF and plywood panels are rigidly coupled, and the resulting
panel is substantially stitfened. The Baltic Birch plywood also offers
addigional stiffness because of its grain and highly layered construction.
Stiffness is propoertional to the square. of panel thickness, therefore the
composite-panel is at 1éast four times as stiff a8 asingle MDF layer:
One could argue that a thicker front panél would provide even better
performance than the two layer composite we suggest for most of our
cabinets. We would agree, and in our largest systems we specify
additional thickness. Those who wish to use three or more ]dyem are
welcome todo so; our only caveat is that the area near the rear of the
woofer be sufficiently (and-smgothly) flired to allow uninhibited airflos,

Pamel Resonances

Because the MDF and plywoed have different density, sound velocity
and dampiiig characterlst;cs, the resonances in one layer of the: panel will
not match those of the other. This and the discontinuity of driver and
back cup cut outs allow few standing wave modes to achieved stability.
The great majority of the panel vibration energy is. qurcLly transferred to
the rest of the cabinet, through the stand and to.ground.

In all of-our systems, the front and rear panels are only slightly wider

than the woofer frame. This results in a refatively narrow baifle,
therefore short (and easier to control) panel resonance wavelengths.

Panel Damping
Rigidity is the key issue of the front and rear panels, theréfore excessive
internal damping s not required. The layer of NCMS soft glue s
gencrally sufficient. In some cases, overdamping the front and rear may
actually cotnpromise panel rigidity.

Main Street, PO Box 1120, Old Forge, NY 13420 {315} 369-2500



‘the first panel resonance up in frequency.

We suggest 3/4" MDF for the side, top and bottom panels.. 3/4" particle
board or 5/8" particle board also works svell, and 3/4" plywood is a fine’
forth choice. For floor standing loudspeakers, a 1 172" bottom panel may
be required to give adequate thickness for spike countersinks.

MDF (or particle board) is the ideal material for the side walls because
of its internal damping, machineability and g]ueabﬂltv ‘Qur bracing
strategy eliminates the need for excessive. rigidity.

Panel Bracing

All of our cabinets.are multiply internally braced. Qur bracing method

eliminates most standing waves in the side
and end panels while insuring the cabinet
behaves as a single solid unit. This bracing
structure-is absolutely necessary to propetly
controlthe panel resonances. sLop

Panel Resonances

The addition ef the bracing structure moves BRACE
Thosé standing waves that find stability are
generally at a-frequency well above the
unbraced panel’s fundamental resonance..
The nature of vibration within panels tends
to "bleed" energy fronr one side to the
other, .thcrc_fo_re a standing wave in one side
will migrate to the other, where it is

REAR:

Side.Pangl
(viewed from top}

unstable. The panel damping and stand ground path provide the means
of energy dissipation.

Panel Damping

After construction is completed, all of our cabinet side-walls are coated
internally with-a layer of NCMS soft glue blended with pre-mixed
drywall compound. This mixture forms a counter layer that does not add
significant weight 1o the pdnel yet greatly increases its internal dampi ng.
The mixture.is applied with-a "glop trowel", or by hand, in‘a layer
approximately 44" thick., The mixture cures td an thrcmelv dead
counterlaver, about 1/8" dt its greatest depth.

i

€S

Braces serve the purpose of increasing the rigidity of the cabinet walls,
top-and bottom, without substantially adding 1o their miass. In our
cabinets, the function of the brace i$ to enable further control of panel
resonance, both by incréasing the panel's fundamental resonance
frequency and by creating.additional ground paths to the loudspeaker
stand. Good bracing is essential for a great spunding loudspeaker
cabinet.

Brace Material
Bracing material must possess qualitiés very different from side wall
material. The purpose of a brace is to prevent the side walls from
bowing ‘;ympathetl{:ally with the woofer, Therefore, the job of a brace is
to remain dimensionally stable under the forces of tension and
compression.,

It 'was shown by Tappan in 1962 that solid soft wood isnot suitable along
its width for bracing material*. Modern compesite boards, such as
particle board and MDF, possess far less tension and compression
strength than solid soft wood, and therefore make far poorer braces.

The correct material to use for internal bracing is multidirectional
plywood. Plyweod is very strong in any
dircction under tengion, because wood does
not stretch aleng the grain. Although not
as strong under compression, it is still
superior to soft wood and far superior to
compositc board.

Brace Shape
Panel rigidity can be increased by braging it
along its-length. Panel rigidity can alsa be
increased by rigidly coupling its ends.
Therefore, if an iniernal brace is the panel
in question, two ways-of the making it more
"bracing” is to brace it along its length (in_
this case, by gluing it to the cabinet top and  BratE (urTIDIRECTIONAL PLRUGOD)
hottom) and'to couple HES edges, by gluing it to both cabinet side panels.
The end result isa "fl;,urc, 8" as the optimum choice for brace shape,
This shape can be made either from a single machined section of
plywoad, or strips glued at right angles (fadder bracing),

0

gimpny Better ‘Eechn@'logy TR SRR EILELI SRS
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Brace Adhesive
For a brace to be effective, it must aflow 1o movemerit at the panel
junction. This requites a very hard adhesive, such as Titebond.

Minimum Brace Width

To withstand the flexure pressure from the side panels, the brace should

be a minimum on 1" wide along the cabinet walls, with the cross piece of
‘the "8" at least 3" wide.. All cut.outs should have well rounded corners.

For sealed box cabinets; we do not fecommend the top half of the "8"
(the part behind the‘tweeter) be cut at all. In fact, in some of our
systems we use this Tegion to mount the tweeter crossover board.

Brace Thickness
Because tension and compression strength is the main issue, the.
thickness of the brace stock is:not of great importance.. We use 19 mm
(34") Baltic Birch plywood.

Brace Damping

Although plywood has poor internal damping qualities, ‘the holes cut

~from its surface usually allows few: stable standing waves modes,

Coupled with the fact that it is inside the cabinet usually makes its panc]
r_exonana_._s_mconscqucmm_l

Other Considerations

Smaller cabinets réquiring Jarge crossover boards must have adequate
space to allow the crossover to be passed through the woofer cut out and
mounted to-the cabinet rear. Therefore, the brace edge immediately
behind the woofer cut out may need 1o be cut closer 1o the side walls
than usvally reguired.

Those cabinets that are designed for bass reflex alignments.require
careful positioning of the opening in the brace near the port tube, Air
turbulence catised by the brace can adversely affect the low frequency
performance at high volume levels, and should be avoided. A good rule.
of thumb is to leave an area at least one additional port diameter larger
than the port tube clear of any o_bstruct_lom

1. Tappan, "Loudspeaker Enclosure Walls", TAES, July 1962.

third the way along. This creates two

Brace Position

Proper brace pogitioning is ar least as important as.the bracing material
itself. Although bracing is rarely. a lability, in some cases an improper
br(_lcc location may result in trading one set of’ pr.ob]t.m% for another.

The positioning method originally suggested by Tappan is to install the
bragces inside the-cabinet in such a way to minimize the diameter of the
largest circle that could be drawn between the brace and next panel.

“When using circunmference bracing on rectangular panels, this method

tesults in each panél being divided precisely in half, doubling of the
fundamiental resonance frequency aid equally exciting both halves.
Therefore, Tappan suggests a 5% misilignment to spread the resonance
frequencies.” o

The North Creek Methed, derived from accelerometer
measurements, mathematics and
experience, 1510 place the brace seven-

|
g

b " FROMT-
-sixteenths the way along the i 0
unsupported region of the panel. If vz [
two braces-are used, the cotrect ) BRACE

positions are at five-cights and one-

=~
N
-
™
(34
Pl oo

{or three) regions.of different width,
therefore different resonance

;.
i

frequencies, within the same panel. In a4 [ 1z |
the case of two braces, the first . _w :
common wavelength (therefore stable REAR

standing wave) occurs at 24 times the
unibraced panel’s fundamental,

although resonances of low Q will find
limited stability at much lower frequencies.

Qptimum Brace Positions

None the less, these bracing arrangements and the nature of vibration

within panels prevents most standing waves from forming, and transfers

the majority of vibration encrgy from one region into the other regions,

‘hence to the other panels and through the stand to ground Whiile not
precisely satisfying Tappan’s criteria, § ubjecnve]y it 1§ very effective.

When arranging the braces, the buiider should keep in mind that the
positioning gmdelmea are for the center of the brace, and the reference

Is the dimemnsions of the unsupporied region.

I. Tappan, "Loudspeaker Enclosure Walls", TAES, July 1962,

1
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abinet Asse
Pre-Assembly

Always do a "test-fit” pre-assembly of both cabinets to make sure the
panels fit together properly. Label each panel both to'which cabinet it
belongs (left; right), ahd which edgeiis the top. Always fabel on the rear-
facing surface. '

Pamnel Junctions

The glue joints between adjzcent panels-(top-side, side-front, top-front)
should be.of a hard glue, like Elmer’s Carpenters’ Wood Glue. The
purpose of these joints is to-rigidly couple one panel to all adjacent
panels, which-muteally strengthens all pancls-and adequately conducts
ariy vibrations through the panels, hence to the stand and the.
mechanical ground. Butt joints are sufficient when using hard glie.
Soft panel glue joints work well in cases where little othér damping is.
present, provided the glue joint area is of safficient size t0 maintain its
strength under vibration. Reirforced butt joinis.or dado joints are
suggested when using a soft glue.

All North:Creek Music Systems Kitfs-are supplied with adequate-internal
damping coating material, hence reéquire hard ghue joints.

The "Two Drill" Method
This procedure works well and greatly speeds up the final cabinet
assembly process. Requires two drills, a phillip’s head bit, a "pilot hole
and countersink" bit, and a box of 144" drywall screws.

1) glue and assemble one panel, clamping the ends tightly

2)  mark aline on the outside of the cabinet thdt lines up with the
center of the newly glued panel

3) using the drill with apilot hole and countersink bit", -drill pilot
holes with countersinks every 4™along the new panef line.

4)  using the second drill, with the phillip’s head bit, drive in 134"
drywall scresvs. The drywall screws should pull the glue joint
tight.

3) remove the clamps.

6) afterthe finished cabinet hasbeen allowed a minimum of
24 hours for the glue to dry, remove the screws.

7}  fill the countersinks with Plastic Wood.

- Design Without Compromise == ——-—=

Glop, 4 mixture of NCMS soft glue and pre-mixed drywall comipound,
performs the valuable function of energy dissipation through selt-
damping. Because of its intimate contact with the cabiner walls, any
panel vibration is transterred into the volume of the glop. "‘We suggest
drywall compound as the filier because jts medium density allows the
volume-of the glop to be substantially increased without greatly:
increasing the effective mass of the panel. Also, when the glop cures,
the caleium and silicate in the mixture reduce s compliance but do not
alter its damping. The combiriation of the semi-rigid damping layer and
a rigid stand with a clean ground path vicld a superior loudspeaker.

Glop Application

1) TIn alargeicup (we use 20 oz plastic cups), pour in one cup
of NCMS soft ghie, S]ow]y add 4 cup of
drywall compound, mixing thoroughly. FRONT
Mix the glop about twice as long as you
feel you need toy it is important to
uniformly blend the two matertals into
one.

2} With the cabinet on jts side, trowel the
glop. onto the cabinet side wall and press
iton. A small piece of cardbourd works
well in spreading the mixtute. The.cénter
portion of the eabinet, between the.
briices, should beé covered in a layer up 1o
feast ¥a"thick.: The glap is most effective
awdy from the cabinet corners, so
there is no need to-twist and turn to-cover the entire wall,

3) Allow a minimuam of 24 hours ot the plue 1o set. The glop suiface
may crack when it cures, and *;h'ouid be expected.

4) Rotate the cabinet and repeat step (2).

A Little More Info...

GLOP

BRACE

REAR

Side Panel
(viewed Trom top)

«  Itisoften casicr fo pile the glop between tlié braces, thenspread it.

NCMS soft glue is non-tosic and washes off skin with water.

»  Uniform coverage of the panel with glop i$.not required. Since
glop has no cfféct near the cabinet corners, it is not necessary to go
10 extremes 1o-coat them,

Main Stpeet, PO Box 1120, Old Forge, NY 13420 {318 359-2500

4



All North Creek Music Systems crossover networks are provided with
the woofer-and tweeter sections assembled on completely separate
boards.. The crossover network must be mounied far enough from the
waoofer 1o minimize coupling between the woofer magncet stracture and
any crossover inductors.

The Woofer Board

In general, the best place 1o mount the woofer network 1s.0n the cabinet
rear, as close as possible to the back cup. We i
generally exteénd the wodfer inductor lead
directly to the positive binding post, so the
network must be modnted close enough that the
wiring is not overly cumbersome.

The Tweeter Board

The tweeter nétwork usually requires a board
abouit half the size of the woofer board, and can
be mounted on the rear panc] as far as possible
from the woofer board, or in some cases on the
brace directly behind the. tweeter cut out, The
‘major-considération when mounting the twecter
network is that any inductors are far’ enough from the woofer inductor -
not tovinteract. In general, the farther, the better.

Ohara

network. placement

Crossover Mounting Adhesive

‘We suggest "Liquid Nails" (or its equivalent) as.an adhesive between the
crossover board and cabinet, Although this adhesive requires at least 24
hours 1o-curé, it has excellent open time,; high strength, and fills gaps
without difficulty. The glue joint between the trossover board and
cabinet shoh]_d be rigid, therefore silicone and other soft adhesives are
not recommended.

Crossover Board Material

All'North Creck Musie Systems crossover networks are hard wired on
V¥ perforated Masonite; the same material used to hang tools onshop
wills, Thc holes in the masonite provide -a-mcans-of runn:ing--n_ylon tie-
wraps through the board and around the inductors without difficulty,

Grilles arc neeessary to protect the drivers from accidental damage.

Grille Frames

The protrusion of grille frante from the front baffle causes carly
reflections. Although this frame s rarely cquidistant from the tweeter,
its thickness is usually on the scale of tweeter waveléngths (10kHz = 134"
wavelength). Wavefronts proctuced by the tweeter literaily collide with
the grille frame, the resulting reflection resembling a "secondary source”
type phenomenon. This i one cause of "image drag”, where images with
substantial high frequency content (most notably sibilants) suddenly
shift.to the loudspeaker positions. B

Some manufacturcts recess the grille frame into the baffle to combat
this problcm. For reasons outlined below, we prefer a conventional,.
removable grill.

Grille Cloth

Most manufactures use either synthetic fabricor semi-rigid foam as-
grille cloth material, This s always & compromise born of aesthetics, as
bath materials tend to dull transients. The onfy grille material we have
found that does not significantly effect tweetcr sound guality is tlght]y
stretched flbt.rglct&s window screen.

Our Attitude

Because foudspeakers are furniture, window screen grilles are gerierally
aesthetically unacceptable. Because foudspeakers are
LOUDSPEAKERS, grille frames-are unacceptable: The function/form
solution is sclect the gril]c materiat purely to tlatter the environment,
regardiess.of its acoustic qualities, and remove the grilles altogether for
serious listening.

Mounting the Grille Frame

This method always works: after the cabinet is-constructed and the
grilles cut out, line up each grille frame with its cabinet and clamp it an.
Then, drill the mushroom clip pilot holes through the frame and into the
cabinet. When the cabinets and grifles are finished, the mounting
hardware will precisely line up,

15
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An example: f ?A ‘
/ne \ rpara

The Ohara was developed conceptually as.a mini-monitor that could be
used as a stand-alone system (albeit with llmlted bass performance} or as
monitors.with: a subwoofer, The system is based on the Scan-Speak
D2905 1" fabric dofiie tweeter and Vifa P13WH-00-08 5" polypropylene
¢one woofer, two of the finest drivers available on the world market.

The P13WH has two characteristics that make it ideally suited for mini-
monitor use: its enormous motor structure makes it reasc)nably sensiive
(88 dB/2.83V) while realizing a low Qy, in an. acoustic suspension
énclosure, so it-can be used with most subwoofers, and its. extended
voice coil (14 mm) and progréssive suspension wiil keep the cone under
control under high excursions, if used without a subwoofer.

Cabinet Volume

be nearly first order and the mid-bass would be textured and well
detailed. Thisis a delicate balance; as the system resonance is in-the
neighborhood of 100 Hz,a th above 0.75 will have a tendency 10
‘obscure many instrument fundamentals, while a th ‘below 0.57 would
be too lightweight.

‘The required box volume is:

Vas. = 104
Vah = Qts_ 0.33
(Q4/Qps)? - 1 Qp= 066

Therefore Vi, = 3.33/, or 203 in3.

Because we réquire edse of construction and minimum baffte width, we
set the height of the cabiniet at 11% (a standard width for particle‘board
shelving stock). and the width of the internal front baffle at 5/, just

larger than the woofer frame. Therefore, the total cabinet width
(internal width plus two side thicknesses) equals 57,4 1%, or T¥4".

“The internal cross séction area equals the internal height (cabinet height
minus top and botiom. thlckneqses) times the internal baffle width, or
(111/%-11/1) X 53}4 =575in2

The internal depth is the requi'red volume divided by the cross section,
or 203/57.5 = 3.53 in. 'We use 1%4" MDF/Baltic Birch plywood laminates

We chose a Q= 0.66 for-the Of;m'd , 80 its initial fow end 1oll off wotlld

e single %" plywood brace which is 50% .
0 compmmtc fc)r 1hu Crossover, drwa,r and :

available space for-the woo
tly- hehmd the woofcr Thl

aker is ucc;man‘ﬂlv massive for
C- cabinet alone weighing more
Ulsudspeakers. The system was
iuntto Migh mass 24" stands,
hatiam, with a non- N
fi. This combination is very well contro]]ed allowmg
ossover 1o function at their full poten‘nal

17 Design Without Compromise:
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