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INTRODUCTION

The loudspeaker enclosure design criteria set forth in this bro-
chure is based on accepted acoustical practicesand will provide
the user with the finest listening plessure whenused with Altec
High Efficiency Loudspeaker Components.

The increasing demand forcomponent high fidelity home music
systems has focused attention on loudspeaker enclosures. The
enclosure is designed both for appecrance and as a compenent
of anacoustical system. A properly designed cabinet, however,
cannot make a poorly designed speaker operate satisfactorily,
norcana well designed speaker perform efficiently when housed
in on inferior enclosure. The speaker and the enclosure must
be of good design and work together as a unit. When this is
accomplished, response of the system is uniform and the effi-
ciency is good down to the very low bass, and up to or beyond
the highest frequency the ear can hear.

The prime reason for an enclosure or baffle is to separate the
sound radiated from the rear of a speakerdiaphragm or cone so
that it does not cancel the radiation generated by the front of
the cone. A baffle, then, is o separator that increases the
distance between the sources of frentand back of the diaghragm
to such dimensions that the wave length of the lowest useful
frequency is small in comparison to the distance of separation.

TYPES OF ENCLOSURES

A large speaker of excellent quality is better than a small
speaker and conversely, it can be stated thata large enclosure
of good design isbetter than a small enclosure. Before any
discussion of enclosures; however , one must understand the basic
differences among the four major categories, which are as fol-
lows:

1. Infinite Boffles = The prime example of an infinite baffle
is where a speaker is mounted through @ wall with the
front of the diaphragm radiating into the listening room
and the rear of the diophragm radiating into another
roor separated by the wall.

This typeof enclosure is generally not feasible in home
music installations and therefore, the current example
of an infinite baffle is a completely enclosed box of
suitable size.

2. Bass Reflex Enclosures - A bass reflex enclosure consists
of an enclosed area with a port opening sized to match
the acoustical resonance of the loudspeaker with the
enclosed mass of air . This type of enclosure properly
designed and constructed has a tendency to give the
listener o feeling of a rise of low-frequency response,
which is desirable for the best balance in reproduction
of the overall frequency spectrum.

3. Hom Enclosures - Horn enclosures involve the useofa
horn to couple the radiated energy of the loudspeaker
to the air. This type of enclosure, however, because
of the physical dimensions of low frequency signals,
which by theirvery nature are long (over six feet), is
usually folded to conserve space and in sodoing creates
phase differences most undesirable between the high
and low frequency responses. It is questionable whether
a folded enclosure has any of the qualities often pre-
scribed to it.

4. Combination Enclosure - Combinations of the bass re-

flex and horn enclosures offer proven superior quality
in sound reproduction. The advantagesof the extended
bass response of the bass reflex enclosure, coupled to
a short, radiating exponentially formed front loaded
hern without folds, further extends the low bass range .
One of the best known combination speaker systems is
Altec's "The Vioice of the Theatre"  line in which the
enclosure together with a direct radiating high-
frequency horn is featured . (See Figure 1.)

All of the above enclosures will perform satisfactorily , within
limits, provided good design procedures are carefully followed
and one's expectations donot exceed the limitations. The ad-
vantages and disadvantages of each type of enclosure is dis-
cussed in the following poragraphs, followed by construction

and meunting dimensions for Altec Lansing loudspeakersand
enclosures.

Figure 1. A7-500 "The Voice of the Theurre"®
Speaker System

INFINITE BAFFLES

An infinite baffle in its original concept isa rigid wall of great
extent, through which the speaker is mounted. lts purpese is to
prevent the wave from the rear side of the diaphragm from
"flowing" around the speakerand canceling the front wave . [t
would be at least 55 feet square, and therefore, impractical
for home use. Obviously, much less bulky means must be used
to prevent cancellation of the front wave by the back wave.

A natural trend of thought would be to fold the boffle inte o
large box that totally encloses the rear radiation. However,
the volume of air that is entrapped insuch a box constitutes an
added stiffness to the speaker cone suspension system and this



stiffness must be properly correlated with the suspension system
to avoid a highlyrestricted bass response. A properly designed
infinite baffle of thistype is, likewise, too large for average
home usage.

In a low compliance speaker (stiff speaker)whose resonant fre-
quency, forexample, is50 Hz in free air, may rise to as high as
80 Hz if mounted in o smallclosed box. However, with Altec's
latest stote-of-the-art high compliance speakers, with resonant
frequencies as low as 25 Hz infree air, a smaller enclosure
may be used with most satisfactory results. This is because for
a given size enclosure the rise in speaker resonant frequency
will be much greater for a speaker with low free-air resonance
than for a high resonant speaker. This means that for the high
compliance, low-resonant speakers a 28-Hz speaker may only
rise to approximately 40-Hz . Alfec's Model 406, shown in
Figure 2, is an example of sucha loudspeaker for use in a small
enclosure .

SPECIFICATIONS

Power Rating: 15 watts
(25 watts peak)

Frequency Response:
25-4,500 Hz

Impedance: 8 ohms

Cone Resonance: 28 Hz

Diameter: 10"

Depth: 5-1/4"

Weight: 11-3/4 |bs.

Figure 2. Model 4068 Low Frequency
Loudspeaker

When censtructing an infinite baffle type of enclosure bear in
mind that the reflecting parallel walls will create standing
waves that seriously react upon the speaker impedance and re-
sponse. By all means, it is recommended that opposing inner
walls, except the front speaker board, be covered with some
sound absorbing material. Refer to Construction Details for
more information.

BASS REFLEX ENCLOSURES

As previously stated, a bass reflex enclosure consists of an en-
closed volume with a port opening. Low-frequency sound
radiated from the rear of a loudspeaker will "flow" around and
cancel the front radiations unless a baffle separates the front
from the rear. In the infinite baffle these rear radiations are
trapped and las't, as far as being useful is concerned. In the
bass reflex enclosure these radiations are put to work, so to
speak, and permitted foaid the frontradiations. By sforing the
sound in the enclosure and then letting it out the front through
a port opening, the phase of the low-frequency sound waves is
inverted and applied to enhance the front radiations. Thus,
the bass reflex is often referred to as a "phase inverfer".

The effect of the portin a 8 cubic-foot ported enclosure acting
on the cone resonance is shown in Figure 3. The dotfted curve
represents an impedance response of an Altec Medel 4058
speaker, havinga free-air resonance of 25 Hz. The solid curve
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Figure 3. Model 605A Speaker Impedance
Versus Frequency Chart

represents the same speaker in an enclosure having a port ad-
justed toproduce adip at 25 Hz, which represents an increased
sound level at 25 Hz.

As shown, the combined effect is to produce adouble peak that
is lower inamplitude, which in effect lowers the resonant
frequency of the cone and gives a mare faithful reproduction
of low frequencies.

The design considerations applicable to this type of enclosure
are more stringent and involved than in the case of closed cabi-
nets. The volume of the enclosure and the size of the port
opening must be computed so that the resonance of the enclosure
occurs at substantially the same frequency as the free-air cone
resonance. When the ratio is properly chosen the result will
improve the bass, whichwill have goed transient characteristics
without adding "boominess'" . '

As shown in Figure 4, the back wave of the specker cone in a
bass-reflex enclosure is used to reinforce the bass below 150
Hz. The size of the enclosure and the tuned port shifts the
phase of the back wove 180° so that it radiates from the port
in phase with the front wave of the speaker to reinforce bass
response .
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Figure 4. Bass-Reflex Enclosure
Schematic
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BASS REFLEX

Figure 5 is aview of the Altec Lansing 846A Valencia Speaker
System, which is one of the finest examples of the bass-reflex
enclosure. (See Figure 13 for Construction Details.)



DETERMINING DIMENSIONS AND VOLUME

The following table lists the dimensions necessary to mount
ALTEC loudspeakers. The fable includes the model| number of
each ALTEC speaker, its total depth from front to rear, its
mounting holediometer, and its mounting-bolt circlediameter.

Table |. Mounting Dimensions and Resonance Frequencies

SPEAKER BAFFLE
Resonant  Mounting Bolt
Frequency  Hole Cirele

Model Size Depth (Hz) Diameter Diameter
405A% 4 2-1/8 95 4 4-11/16

(4-1/4

front

mtg)
406-8C 10 4-3/4 28 9 9-5/8
411-8A 15  5-1/2 15 13-3/4 14-9/16
412-8D 12 5-7/8 39 11-1/8 11-9/16
414-88 12 5-3/4 30 11-1/8 11-9/16
415C 15 7 27 13-5/8 14-9/16
416-8A 15 7 25 13-5/8 14-9/16
417-8C 12 5 65 11-1/8 11-9/16
4188 5 7 55 13-5/8 14-9/16
419-8B 12 5-7/8 39 11-1/8 11-9/16
420A 15 7 27 13-5/8 14-9/16
4217 15 6-1/4 40 13-5/8 14-9/16
425-8A 10 4-3/4 72 9 9-5/8
5158 15 8 25 13-5/8 14-9/16
401-8D 12 5-3/4 39 11-1/8 11-9/16
602D 15 7-1/4 25 13-5/8 14-9/16
S04F 15 11-1/8 25 13-5/8 14-9/16
6058 15 10 25 13-5/8 14-9/16
615B/A 15 10 25 13-5/8 14-9/16
755E 8 2-1/4 52 7 7-5/8

*A maximum baffle thickness of 3/8 is recommended for this
model. All dimensions are in inches.

Table 1. Volume Displaced by Altec Components in Cabinet

Component Type Volume Cubic Feet
416 15 Inch Cone  0.25
515 15 Inch Cone  0.30
414 12 Inch Cone  0.17
406 10 Inch Cone  0.10
802,808 H. F. Driver  0.026
806,807 H. F. Driver  0.023
8118 H. F. Horn 0.19 Behind Flange
5118 H. F. Horn .42 Behind Flange
N5018A , N801-8A Networks .05
NB8OOF Network .02
Table Il lists the volume of certain speakers, horns, networks

and drivers. When computing the volume, subtract the amounts
listed to determine the final volume of the enclosure.

The location of the port inreference to the speaker cone opening
in an enclosure is not critical, since the wave length of the
frequencies in which the port opening is effective are much
longer than the normal dimensions of the whole enclosure.
Usually the port opening starts about 2 inches from the rim of
the speaker. The height to length ratio should not be greater
than 5:1, otherwise the port can be square , rectangular, or
circular, provided that the area is correctly computed.

Table [11. Relationship of Resonant Frequency to Enclosure
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Figure 5. Model 846A Valencia Speaker System

(Typical Bass-Reflex)



LOW-FREQUENCY HORNS

Low-frequency horns use a horn to couple the radiated energy
of the loudspeaker to the air even more efficiently than the
bass reflex or infinite baffle type of enclosure. Because the

. physical dimensions of lower frequency signals are by their very

nature long; a horn tareproduce the bass frequencies efficiently
must be quite long (over 6 feet}, it is usually folded to conserve
space. (Example: 50 Hz hos 22.6-foot wave lengthand 25 Hz
has 45 .2-foot wave length.)

An example of the low-frequency horn is the back-lcaded horn
shown in Figure 6. This type of enclosure serves two purposes;
it reinforces the bass by utilizing the bock radiation from the
cone and projects it by the means of a folded horn, while per-
mitting the front of the cone to radiate normally as it does in
an infinite baffle. The midrange and high frequencies are re-
preduced by a wide range single cone or a concentric speaker
mechanism,

Front Wave

Back Wave
Out of phase when this gilference equale nns weve lenih

PATH D | | |
10 100 200 00

Figure 6. Back Loaded Horn Enclosure
Schematic

BACK LOADED HOHN

COMBINATION ENCLOSURES

A combination of the bass-reflex and low-frequency horn en-
closure (with a high-frequency horn mounted in the port) is
shown in Figure 7. The enclosure is the Altec Lansing A7-type
of combinationenclosure. Figure 1 illustrates the same type of
enclosure as that shown in Figure 7, except the high-frequency
horn is mounted externally and it is the A7-500 model.

When extremely highefficiency of a loudspeaker system is de-
sired, no better choice of enclosure than the Altec Lansing
"Woice of the Theatre" can be made.

Figure 8 illustrates a response curve resulting froma combination
type enclosure. Notice the increased low-frequency output
as a result of the ported bass-reflex porfion of the enclosure.

Since fabrication of this enclosure is @ complicated task, even
for experienced cabinet makers, one would do well foconsider
purchasingan A7 speaker systemalready constructed. However,
for ardent enthusists who want to do it fromscratch, construction
plans are included in this brochure.

HIGH-FREQUENCY HORNS

Although this paper is concerned largely with enclosures and the
reproduction of low frequencies, the importance of high fre-
quency reproduction merits a few words. Altec Lansing high-
frequency horns are the exponential sectoral type. They pro-
vide a flow path that directs sound waves into the proper distri-
bution pattern atall frequencies. The performance advantages
inherent in Altec horns are compared graphically tosome ather
high frequency horns in Figure 9. Figure 10 illustrates Altec

Figure 7. Model A7 "The Voice of the Theafre" System with
High-Frequency Horn Mounted Inside
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Figure 8. Frequency Response Curve of
Combination Enclosure

Lansingsectoral horn dimensions, including the 802D and B06A
high-frequency drivers.

CONSTRUCTION DETAILS

In designing and buildingan enclosure inany category, it is
important toadhere to general rules foassure thesuccess of the
product. Any panel or baffle that is part of an acoustical sys-
tem should be rigid. This is accomplished by using sufficently
thick wood panels (at least 3/4 inch) and reinforcing large
panels with wooden sirips, such as 1" x 2" glued and nailed
on edge. This will prevent drumming dnd resonance in the
structure that would etherwise alter the response of the acoustical
system. As an example, anysurface that is more than 3 square
feet in area should be divided info two smaller areas by a re=-
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Figure 9. Distribution Patterns of High
Frequency Horns

inforcing strip. The strip should be glued diago nally from
corner to corner if the dimensions of the surface isapproximately
@ square.

If the height to width ratio is less than 3:4, the strip should be
glued aeross the smaller dimension, thus dividing the larger
dimension in twoequal areas. Oneof the most offending factors
in the design of the loudspeaker enclosure is the formation of
standing waves betweenporallel walls. As the wave leaves the
rear of the cone of the loudspeaker, it will reflect from one
wall and bounce to the other. If the other wall is parallel,
"bouncing" back and forth will take place end will result in
serious irregularities inihe frequency response. |t is, therefore,
very important to line one or both of any parallel walls, except
the speaker baffle, with a sound absorbing material such as two-
inch thick fiber glass having a weight of about 6 pounds per
cubic foot (available at lumber yards, hardware, and insulation
stores.) If 2" material notavailoble, 1" fiber glass will suffice.

The layer of fiber glass should, for the best performance , extend
from all edges of the parallel wall so that no hard surface is
exposed. It iseasy toapply by using large headed nails totack
the fiber glass to the woed , or by stapling, using pieces of card-
board approximately 1-inch square under the staples.

In the case of  closed or an unused room into which a loud-
speaker is backed, some means of sound absorption should be
provided to prevent standing waves. |f for instance, a closet
is used, the normal hanging of clothing is sufficient to break
up standing wave patterns. Inrooms larger than a closet,
ordinary drapery and corpeting is usually sufficient to prevent
serious disturbances due to standing waves. In most Altec loud-
speaker/enclosure systems, the speaker is installed from the
rear of the baffle board . Figure 11 illustrates the proper method
to mount Altec loudspeakers from the rear of the baffle board.

Vou are cautioned not fo overtighten the mounting screws when
installing any loudspeaker. Also, protect the cone assembly;
all speakers should be kept face down ona clean surface until

th

installed. The aluminum centerdome in certain extended-
range speakers is particularly fragile and should not be touched.
Additional loudspeaker installation and wiring instructions are
provided witheach Altec Lansing loudspeker when they leave
the factory.

Only acoustically transparent grille cloth should be used in
front of the speaker. The transmission of high frequency rodi-
ation is great |y attenuated through dense materials, such as
drapery cloth or other closely woven fabrics. Decorative
grilles should be chosen that are coarsely woven and have d
clean surface without a fuzzy texture and that are as trans-

parent to light as can be folerated .

Of all the types of enclosures that are suitable tomatch a high-
efficiency loudspeaker, the bass-reflex design is probably the
mestpractical . [fs construction isstraightforward enough, how-
ever, it mustbe builfwell. The dimensionsshould be reasonably
accurate and joints must be true and tight. Lock-mitre joints,
glued under clamps, are ideal if one hosaccess to the necessary
machinery. Otherwise, all jointsshould be reinforced with glue
blocks running the length of the joint. The glued blocksshould
be screwed ot 4-inch infervals to each surface. If one pluns
to add a high frequency unit later, cover the unused baffle
hole with a plywood block that is screwed down tight. The
grille cloth should be stretched and tacked (or stapled) over
the front of the baffle (after the baffle has been painted black .)
Fasten the completed baffle to the inside edge of glued blocks
(scabs) with wood screws every four inches.

Figures 12 through 15 are construction details for the A7-Series
"Voice of the Theatre" Speaker System; the Model B46A
Valencia; the Model 8438 Malibu Speaker System; and for the
Model 861A Speaker Cabinet.

TWO-WAY SPEAKER SYSTEMS

There is always a certain amount of phase shift in the cross-
over frequency region thatcauses irregularities in the response.
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Figure 10. Altec Sectoral Hom
Dimensions

This can result in listener fatigue especially if the crossover
is in the upper range. You can, therefore, see that thres and
four-way systems multiply this problem. Forthisreason, most
Altec systems are 2-way with the crossover points in the lower
midrange for optimum performance .

It is essential to maintain proper phase relationship befween

the low and high-frequency units at the region of crossover.

At crossover, they radiate with equal intensity, and if their
phase is not correctly conirolled, their outputs may cancel or
combine in an unfavorable manner. For optimum performance
of a dual speaker system, both the high- and low-frequency
units must be in phose at the crossover region. For correct
phasing at crossover, both high- and low-frequency speaker
coils should be mounted in the same vertical plane.

In those installations using the Altec 811B or 5118 horns with
the low frequency speaker mounted an the same baffle board
os the mounting flange of the horn. The voice coils are notin
the same plane. Therefore, reverse the leads on the high fre-
quency speaker for proper phasing,

Baffle —

Screw — o (]:

Speaker
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Figure 11. Rear Mounting of Altec
Loudspeaker

In two-way systems it is also advantageous for the |istener to
be able to adjust the volume level of the components in refer-
ence fo each other. Provisions have been made to do this on
Altec Lansing loudspeaker systems by use of a step=-switch or
control on the dividing nefwork that allows the user toshelve
the high~frequency driver for establishing the best balance to
fit individual room acoustics.,

Room acoustics vary with the amount and placement of furniture,
drapes, carpefs, etc. Heavy absorption of sound waves ot high
frequencies takes place inaroom that is heavily furnished.
The absorption hos t he effect of deadening sound; hence, the
room is "dead" acoustically . Conversely, high-frequency sourd
waves may bounce too freely ina roomthat is sparsely furnished
and has many exposed wal | and glass surfaces. This room is
"live" and may cause excessive high frequenciesfor good music
reproduction. Theshelving control on an Altec Lansing Dividing
Network enables the user to compensate for acoustical pro-
perties of the room. Critical listening with the control at
varieus positions will enable you to determine the most pleasing
degree of balance.

"STEREQ" LOUDSPEAKER PLACEMENT

There has never been any problem in the proper positioning of
loudspeakers as used for monophonic reproduction, but care
should be exercised in speaker placement for stereo reproduc-
tion. Audience perspective is important and can best be ae-
complished by following a few simple, yet necessary, rules in
the selection and placement of loudspeckers. To realize the
optimum performance from your sterec system, it is important
that the loudspeakers be placed at definite locations within the
listening area .

If the speakers are too closely spaced, as in a single enclosure
that houses two speakers only a few feet apart, the time and
intensity difference is so small that spatial quality is severely
limited . Except in o very small room, eight feet is considered
minimum spacing between speakers for good sterec.

In atwo-channel system, good stereo listening begins adistance
in front of the speakers equal to their separation, and continues
for twice this distance. For example, if the speakers are placed
8 feet apart, the best listening area extends from 8 to 16 feet
in front of the speakers.



METHOD OF PHASING LOUDSPEAKER SYSTEMS IN STEREO
INSTALLATIONS:

The relative phasing of the right and left hand loudspeaker
units in a Stereo Home Music System is essential so that sound
meant to come from the center appears to emanate from a point
midway between the two speckers. Many elaborate methods
for determining the correct phase are available but by using @
constant amplitude frequency record, available from any High
Fidelity Record Dealer, if becomes a simple matter. The 100
cycle frequency band is recommended for this purpose.

STEPS FOR PHASING STEREC SPEAKERS:

Maintain consistent polarity in wiring of your loudspeakers,
carefully following the instructions furnished with your loud-
speaker .

1. Listen to our system by standing directly between the
right and left speakers, about eight feet in front.

2. Reverse the polarity of either the left or right loud-
speaker and if the volume "goes down" your speakers
are out of phase; if the volume "goes up" they are in
phase. They should be left connected inthe loud
position.

APPENDIX

To Compute Volume in Cubic Inches:

Multiply Width x Length x Depth of Inside Dimensions = Volume in Cubic Inches.

To Convert Cubic Inches to Cubic Feet, (1728 Cubic Inches = 1 Cubic Foot): Divide Cubic Inches by 1728 = Cubic Feet.

To Convert Cubic Feet to Cubic Inches, (1 Cubic Foot = 1728 Cubic Inches): Multiply Cubic Feet x 1728 = Cubic Inches.

CUBIC CUBIC
FEET INCHES
0.1 e e TR
0.2 sinenaed 3456
0.3 .iu.n.. 518.4
0.4 sesenan 0012
Bl & i 864.0
Bt s v 1,036.8
1 . 1,209.6
B v s smenn 1,382.4
0.9  tiinn... 1,555.2
P — 1,728.0

CUBIC CUBIC
FEET INCHES
2 s e s 3456
B e g e 5184
A e s v 6912
S e 8640
L 10368
7 . 12096
B s gue B 13824
A - 15552
10 e 17280
T v seassimen s 19008
1 W e 20736
& s seeiei s 22464
M e dese. d 24192
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Figure 12 A7-Series Enclosure Construction Details
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Figure 13 Valencia Model 846A and Flamenco Model 848A
Enclosure Construction Details



(S-¥€£8 *oN upld DILTV)

‘G.Oax SY HSiNA

23A0D aY3A 40 3AISNI
3 3a1s 3IN0 ‘0014 BIAD
- Ssv1D¥3aIl

acomara ¥ « 3aave  (FINO vSS8)
Qavoe =12i1ave n%»»mmmﬁmww s3ais ¥
20 acomatd I - wove 4 wolios ANy
n33nNaA qoomaavk ¥ « s3aIS ¥ dou § 4

ERAILER ]

KIND VG568 H1IM

0p3yl) SNiY ¥3ldvavy
MoV18 Lv1d HSINIS
aoc;bn;w RNCEI]

¥
Je

I079 OM SMIES 1M Twn2FS
(% % §4.Z% H{12) SIVUT TINASK]

(¥ss@ NI 1ON)
L N2OH 3119 HliM AINO
435N TINVY BV ™ NJO...\\

(¥S310H
viogE

ILINOSYA
HLIM 310K

NV $#307Q OML 3EIHL

2z

i

42 23A0D

KINO VSS8 HLIM
SMIYDS GOOM HY #XO0lew
SHIHSWYMNI01 1 ¥v
SWHY. 21X 02-% ¥

B33v@ oL
S A2

(san3 wi0@ IvaldAL)
moii09 2 ‘4oLz
swoow ame ixEy

8 .8Y

xonedy O

HL0D 3MIAD QNIHIG
DIAFWYI #OVE
LHDIAM LHDIT 92-92

saonz via foi

3q1S SN
WOBd LNNOW
ava ¥y, § NO
SINN A, 26-04

ETR

2
ﬂ
Watawa ||
CeSotE
(A3NIBYD VS58) uzavaas s (9)
(0£605) @3nvads 21 % NuoW aue °
(1260€) su3IAV3as 21 -2 4 naon ane (¥)
1$374499
v
4m_ —
&
¥ h
FQ1S SIHL
: Wow4 Lnow
L]
Gt | SLON L O2-1
_ x x 1=
z\.ﬂlv.frl|||||||'|‘(
2 tboo-ibes o
3LNAT _| E}
—— HL107D 3ITNUD *h
wnoun> 1nosm
f— 3nsava T f 2
IWYHA H10D 3VIED A h\j
) t
o
| o] /T |
T2
PAUIS SIHL WOYS LNDOH
40K, 4, or-¥
3m> “TINVa BY3E 30
MR IABNT
(aocom aavH) 3 "
SNigINow S310H via £ omy
EYCER 133 1) i =l
= [©)
=
" ioﬂw_whuu 3
ssyrouzaLs an

3AISN WOR4 ¢33
a x V10 /e 3208,
nuML 3104 Vg §

Y-y AT
“Mm%z. LON )
KINC NUOH 4 119
%04 310M ¥19,9

‘avy /g L NO
sann

v
L. 02-F—~|

3018 SinL
WOA4 LMNOW

ava 2e4, S NO
_— sioN 1 200

|_— 301 via Yo

vy A=
21| | w0
A

sinn L.E.w/
i

¥ —fu

3 310k via Yo

Figure 14 Model 8438 Malibu Enclosure Construction Details
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Figure 15 Model 861 Speaker Cabinet Construction Details

Specifications and components subject to change without
notice. Overall performance will be maintained or improved.
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