


RoomM AND LOUDSPEAKER—ONE SySTEM

Unlike many recently developed loudspeaker systems
which depan from the conventional box format, the
Allison models One through Six are not clever solutions to
trivial problems. Instead they were developed as rational
answers (o real problems that are important and audible

to anyone. Every aspect of their design is functional,

and they are uniguely accurate sound reproducers in

the only environment that really matters: a room for
listening to music.

The design of these loudspeakers follows rescarch® by
Eoy Allison on the room-loudspeaker interaction, which
shows how reflected impedance from the room boundaries
increases a conventional loudspeaker’s power output af
very low frequencies, but decreases it significantly in the
middle-bass range

The mechanism by which this effect occurs can be under-
stood as follows. Consider a typical box loudspeaker
syslem positioned in a room so that its woofer cone is
about pwo feet from each of the three nearesi room sur-
faces—say, the Moor and two intersecting walls, When the
speaker is radiating a very low frequency the cone moves
relatively slowly and over a relatively long distance. If the
radiated frequency is 40 Hz, for example, it takes Yo
second (25 milliseconds) for the cone 10 execule one
complete forward-and-backward cycle. Each half of the
cycle takes 12% milliseconds.

As the cone begins a forward movement it generates the
start of 4 compression wave. This impulse travels at the
speed of sound (1,130 feet per second) to each of the three
room boundaries and is reflected back toward the woofer
cone, arriving there some 3% milliseconds after it left.,
while the woofer 1s still generating the compression half of
the sound cycle. The reflected waves increase the instanta-
neous pressure seen by the woofer and enable it to radiate
more power than it could in free space—a maximum of 9
dB more power at extremely low frequencies. for which
the refected pressure is virtually in perfect phase coinci-
dence with the woofer's motion

But as the woofer tries to radiate higher frequencies, it
must reverse its motion more quickly. At 140 Hz, for
example, the cone reverses direction every 3% millisec-
onds. It begins its inward half-cycle of motion (atiempling
to create o rarefaction) just as the three compreasion-wave
reflections begin to arrive back from the room boundaries
iwo feet away. In this case the reflected pressure is com-
pletely out of phase with the cone motion, decreasing its
radiation efficiency some 11 dB below the anechoic out-
put. That is the worst case: a 20-dB variation in power
output (from +9 dB to —11dB) when the woofer is
equidistant from the three nearest room surfaces, from

a loudspeaker system which measures flatin an

anechoic chamber

Usually the boundaries are not equally distant from the
woofer and the effect is not as intense. Typically, the
variation in power delivered by the speaker 1o a listening
room is 6 (o 12 dB within the woofer range. These effects
simply do not exist in anechoic chambers, where loud-
speakers are commonly tesied, because there are no reflec-
tions from the chamber walls. And measuremenis made

in “live” rooms are complicated by the standing-wave
resonances. Consequently a room’s influence on the actual
power output of a loudspeaker system, as a factor separate
from other room effects, has pot been well understood
until recently.

An uncontrolled variation in system response of this
magnitude would be considered intolerable if it originated
in a phono pickup cartridge or an amplifier. But it is just as
audible when it originates in a loudspeaker. If it could be
eliminated, or if its severity could at least be reduced
appreciably, an improvement should be expected in the
accuracy of the reproduced sound field

= copy of 1ke fesulting tecBnieal paper. ingether with mibser relevant paper
and artscles by Koy Allison, is available oa request.
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How can this be accomplished? The most elegant solution
is exemplified in the ALLISON:THREE corner loud-
speaker system. The cabinet is designed so as to place the
woofer as close as possible to three room surfaces (the
floor and two intersecting walls), with the result that the
reflections arrive back at the woofer in a very short time
(about 1 millisecond). The woofer’s operating range is
restricted by a crossover network to an upper limit of 350
Hz; at that frequency, the woofer spends 1% milliseconds
on each half-cycle in one direction. Therefore the re-
flected pressure is essentially in phase with the woofer's
motion, and increases its power output, over its entire
operating frequency range. Flat power output from the
system is thereby made possible. Put another way, the
woofer's radiation loading has been stabilized.

An ALLISON:THREE should be used in a room corner.
If it were to be moved away from the corner along one
wall, the missing side wall could be replaced by another
THREE system placed side-to-side against the first one.
The radiated sound pressure from each system would have
the same effect on the other system as would its own
reflected pressure from a corner side wall, and the per-
formance of the pair along one wall would be the same as
that of a single system in the corner. The ALLISON:ONE
loudspeaker system is exactly that: a pair of model
THREE systems in one cabinet, operating as one system,
which can be located anywhere along a room wall except

Flgure 1. Comparison cross-sectional views of a dome radiacor (left) and

am Allison rweeter (right). s each case (the disphragm is shown a1 bath the
masimum inward and the maximem curward position, Leners A through G
denode points on ike surface of the Allison tweeter diaphragm s the max-
imum inward position of the voice coil. A" throwgh G denote the same points
o the sarface & the masimem culward position. A dashed line shows the
bocus of each poing. Letters H ihrowgh M., and H through M represend points
on ke surface of the dome radiator disphragm at its exireme positicns
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in a corner. Figure 1 documents the success of this design
in actual living room use.

An ALLISON:TWO system is equivalent in concept to a
model ONE. Iis size and price are smaller, and its power
output below 50 Hz is 2 dB less than that of a model ONE.
Otherwise the systems are identical. In practice this
compromise is seldom audible; the TWO is very much

a full-range loudspeaker sysiem.

A hole in the woofer power output curve caused by out-
of-phase reflections is avoided in Allison models ONE,
TWO, and THREE by placing the frequency at which it
pcours above the woofer crossover point. But in order to
do this the crossover frequency must be quite low—not
above 400 Hz or so—even with a woofer as close as possi-
ble to the room-surface intersection. This requires a three-
way loudspeaker system design with separate mid-range
and tweeter units, because it is not practical to operate a
high-quality tweeter down 1o a 400-Hz crossover point.
Consequently, in a less expensive two-way system with
the woofer operating up to 1 or 2 kHz, the reflections from
nearby room surfaces will be out of phase with the woofer
motion at some frequencies within its range. There is no
way to avoid this.

There is a way to minimize the severity of the problem,
however, and that is simply to place the out-of-phase
reflections from the three nearest room surfaces at fre-
quencies as far apart as possible, so that within any fre-

It is evident that all surface poims on the dome radiator travel im axial align-
menl with the voroe coil. [deally the dome moves as a rigid piston. Bul
becawse the outer edge of the Allison tweeler s cone diaphragm is nal per-
mitted to mave freely, the cone section is forced 1o fex and 1o change its
curvatare as the waice coil moves axially. The cone surface therefare has &
sigaificas componenl of sidewise mofion all around the anis. The resultis a
combaination of high oucput level end uniform dispersbon of (ke highes asdio
frequencies that establishes @ mew standerd of tweeter performance.,
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quency region the adverse effects are not cumulative. This
is equivalent 1o saving thal the distances from the woofer
1o these surfaces should be as different as possible.

[n the Allison models FOUR, FIVE, and SIX, this place-
ment is facilitated by location of the woofer in the top
panel of a bookshelf-size cabinet, rather than in the nor-
mal front-panc] location . The distance to one room bound-
ary (the wall behind the cabinet) is thus held 1o the abso-
lute minimum, which maximizes the possible ratios of
distances. The smoothacss of bass output in practical use
of these systems is significantly better than it is for any
conventional bookshelf design. Only the larger Allison
systems are better in this respect.

Another unique aspect of all these systems is the non-
directional dispersion of middle and high frequencies from
drivers with relatively high output level. This is accom-
plished with a new ivpe of diaphragm., convex in aver-all
profile, which is superior to small dome radiators in
dispersion, yet equals the efficiency of ordinary cone
speakers of :‘-.H'I".r:]mhlr sire

Figure 2 shows the Allison tweeter s convex diaphragm in
cross-seciion. The voice-coil diameter is only ¥ inch; the
side of the ¢one curves inwardly, and the outside edge is
fastened securely. at a diameter of 1% inch, to a mounting
plate. Because there is no compliant suspension at the
outer edge the entire cone surface is forced 1o MNex as the
voice coil moves axially. As it does so, each point on the
surface of the cone moves with a velocity that has an in-

phase component of motion perpendicular to the voice-
coil direction as well as a component parallel with it

The tweeter thus simulates to a remarkable degree the
motion of an expanding and contracting hemisphere
There are other tweeters which generate cylindrical wave
fromts; they have excellent dispersion in one plane (the
horizontal). But no other design even approaches the
Allison tweeter's dispersion at all angles, vertical and
horizontal, in the forward hemisphere.

This uniformity of output in all directions is not merely

a technical rowr-de-force of no audible significance. It
provides a convincing illusion of space around a repro-
duced sound source, without distortion of its natural size,
and it generates a stereo image that is maintained even for
listeners located oulside the arca defined laterally by the
speakers. The tweeter is used in all Allison loudspeaker
syatems and is unigue o them alone.

In 1954 Edgar Villchur, by means of his revolotionary
acoustic suspension design, demonstraled the advaniages
of treating the woofer and its enclosure as a sysiem rather
than as separate components, Today. nearly all loud-
speakers embody this concept. Roy Allison (a professional
associate of Mr. Villchur for many vears) has pow ex-
tended the "svsiem”™ one logical step further. 1o include
the listening room itsglf, The resuli is an improvement by
one order of magnitude in the accuracy of the reproduced
sound Neld.

DisTORTION AND CLARITY

Smooth, flat acoustic power output vs. frequency is nec-
essary for resolution of fine detail in reproduced music.
Resolution is a property ofien called transparency of
clarity. and without it no illusion of reality is possible. But
& Mat power output curve slone is not sufficient 1o achieve
this gquality. Al least two other performance factors are jusi
as important: low distortion and wide dynamic range.

A loudspeaker with an appreciable amount of nonlinear
distortion generates audible spurious tones in addition to
those it is supposed to reproduce. Some of these “extra”™
sounds alter the original balance of harmonic avertones.
thus modifying the music "s timbre. Others are harmoni-
cally unrelated 1o the original tones; their effect is to add
new frequency components which amount 1o a dissonant
noise, masking subtle details of the desired program
material. Very low distortion at normal listening level is,
therefore, essential for clarity.

A good recording contains occasional peak sound levels
that are 10 to |5 dB higher than the average. If this dy-

namic range is to be reproduced faithfully by the loud-
speaker sysiem, it must be able to respond linearly 1o such
peak inpuls without any obvious strain or effort. Conse-
quently, the speaker s ability to handle very high power
input levels is of i!‘l:lpl:l!’ll.!ll:c.

The distortion vs. power input curves shown in the follow-

ing pages for Allison loudspeaker systems are, to the best
of our knowledge, the first 1o include cither

A. Data for power inputs higher than 20 wans, or

B. Information enabling the reader to translate electrical
power input level 1o acoustic power output and reverberant
sound pressure level (SPL) in a large listening room.

The lowest distortion in each group (for 2.8 watts input
and 90 dB reverberant SPL) represents a distinctly loud
average listening level and distortion is insignificant. The
other curves give some idea of the enormous dynamic
range of these systems. Even at the extremely high input
levels shown, distortion of music within the normally
recorded frequency range is low enough to be inaudible.

Ao O, ALsis o, Al v Temie, ALomos: Foos, Avsos Five, Alimoe-Sim, oad T el ELicTeosin 5L 8eo0ris gor regisiered rademarhs off ALLSDN Aomiaiuy, s

4



Distortion vs. Frequency
Near-field measurements, Y-octave frequencies.
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ArLLISON:ONE

An ALLISON:ONE system should be used with its
back close to a room wall (but not in a corner), and
with the bottom resting on the floor or close to the
ceiling. Full design performance will be maintained
if the cabinet is placed within three inches of these
two room boundaries (thus allowing for baseboards
and recessed radiators) and if the center of the cab
inet is more than two feet from a side wall. Because
the system is nondirectional in the forward hemi-
sphere there is no requirement that it be “aimed™ at
listeners. A stereo pair of these systems can be used
on the same wall, on a pair of adjacent walls, or even
on opposite long walls at the end away from the pn
mary listening arca

The ALLISON:ONE system is our flagship, combin
ing flexibility in placement with maximum frequency
range and power oulput capability.

Specifications

Spealier complement: two [0-inch (13 4 cm) woofers, two 3%-inch
(8.9 ¢m) Convex Diaphragm mid-range units, two l-inch (2.5 cm)
Canven Diaphragm tweeters.

{rissnver rrlq_l.lﬂu;'.lﬂ: 350 anad 3,750 Hz

Crosssver metwork: LU half-section 8! both crossower I'rqu:r. 154
Air-core chokes and ao8-polad computer-grade capacilors pre used
Two control switches (sccessible from front) provide a choice of
four acoustic power response curved, to allow for differences in
music taste and room characteristics. Two linked sets of input ter
minals permit simple biamplification if desared

Impedance: & ohma nominal (7 ohms minimam at any setling of
balance awilch)

Effickency: better than 0, 7% when placed at floor-wall intersection

Minimum amplifier power; 30 watts per channel to produce 100 4B
sound presssre level 18 most dome sl i PO ERVIT ORI niE

Power handling capability: At least 40 wals conlinuous of average
at any freguency. Af least 140 watts peak at resonance frequency
Ower mosl of frequency range., ai least 1,500 watis for 0. ] second
173 watts for | second. |75 watts for 10 seconds (To calcalate
acoushic power oulpul, mallply mpul power by T

!-;fq FEP PSR T l"n-ql.brnr_l, + 4% He, nominal

Effective system 0 1.0, Low-frequency response =3 dB ar 35 5
He, =6 dB ar 29 5 Hz. Can be extendesd Mat to 20 He with THE
ELECTRONIC SURWOOFER™ equalizer

Enclosure: Stabilized Radistion Loading® sealed acousiic suspen
sion design. Dutside dimensions 40 inches I'||E_|: By I Inches wigde
by 1% inches feoni (o back (1.02 meters by 48,3 ¢m by 27.3 cm)
Internal volume, 2,550 cubic imches (41.8 liters). Material: particls
board veneered wilh walnot, oiled finish

Weight: 67 lbs. (30.4 kg

Warranty: Fuoll Warranty for Five Years
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Distortion vs. Frequency
Mear-field measurements, Y-octave frequencies.
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The ALLISON:TWO loudspeaker system has per-
formance identical with that of the ALLISON:ONE
system down to 50 Hz. Below that frequency its
power output is 2 dB less. The cabinet is 30% smaller
but has the same shape. The crossover network , mid-
range and tweeter units are identical. Thus, the same
dispersion of high-frequency energy, power-handling
capability, and placement flexibility of the larger sys-
tem are provided at a substantially lower price. The
systems are so audibly alike that a small difference
can be detected only with music containing the lowest
fundamental frequencies.

As with all ALLISON® systems, the grille panels are
formed of sturdy perforated ABS plastic—a cover
material which does not absorb extremely high-
frequency energy. It is far more acoustically trans
parent than cloth or open-cell foam

Specifications
Speaker complemrat: two 5-inch (20 3 cm) woofers, two 3% -inch

(8.9 cm) Conves Dinphragm mid-range uniis, two l-iach (1.5 cim)
Conven Diaphragm (weebers

Crossover frequenches: 350 and 3,730 Hz

Crossover setwork: LC half-section at both crossover [requendics
Air-core chokes and non-polar computer-grade capacitons arc widd
Two control switches {accessible from front) provide a chowe ol
four acoustic power response curves, (o allow for differences in
musle taste and room characteristics. Two linked sets of inpul ter
minals permit simple biamplificanon if desined

Impedance: 8 chms nominal (7 ohms minimum at any setting ol
balamce switch)

EMiciency: better ihan 0. 7% when placed at floor-w all intersection,

Minimum amplifier power: 30 watts per channel to produce 100 dB
oia el pressure lewel vl Mo dome i TOom R VN6 MBS

Power handling capability: At least 40 watts continuous of average
at any !u-..l uency. Al least (M) walls peak af resonance Tr{'qnem}
Oyver mosi of freguency range, of least 1,500 watts for 0.1 second,
37% watis for 1| second; 1 T5 watts for 10 seconds. (To calculate
acoustic power output, multiply input power by 007)
Sy sdem fosoRanmt freguency: 52 Hi, mominal
Efective system (1.0, Low-frequency response =3 dB at 41 Hz,
BB at 34,5 He. Can be extended Mat 1o 20 He with THE ELEC-
TRONIC SUBWODOFER™ equalizer
Enclosure: Stabilized Radiation Losding® sealed sooushic suspon-
sion design. Owiside dimensions A6 inches high by L6 imches wide
by @% inches front to back (91.4 cm by 40.6 cm by 23.8 cm). Intes
nal volume, 1,775 cublc inches (29,1 liters). Material: particle board
veneered with walnal, oiled fimish

Welght: 5T Ibs (25 Bigg)
Warranty: Full Warranty for Five Years
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Distortion vs. Frequency
Near-lield measurements, Yi-octave frequencies
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ALLISON:THREE

ALLISON:THREE systems have flat bass power out-
put in room corners, a capability shared only by huge
corner horn systems. The cabinet should rest on the
floor or, with the system inverted, it can be put close
to the ceiling.

A pair of these systems can be used with considerably
greater separation than is common. Because of the
extremely wide dispersion the stereo image will be
maintained even when the angle from a listener to the
two speaker systems is very wide. Alternatively, one
ALLISON:THREE system can be used as a main
stereo speaker with an ALLISON:ONE system as the
other main speaker—a combination that solves many
practical placement problems. Finally, a pair of
THREEs have unique advantages as back speakers

in ambience-synthesis systems of all kinds.

Specifications

Speaker complement: one [0-inch (25.4 cm) woofer, one 3% -inch
(8.9 em) Convex Duaphragm mid-range unii, one I-inch (2.5 cm)
Convex Diaphragm tweeter

Crossover frequencies: 350 and 3,750 Hz.

Crossover network: LC kalf-section at bath crossover frequencies
Adr-core chokes and non-polar computer-grade capacitors are used,
Two control switches (accessible from front) provide a choice of
four acoustic power response curves, to allow for differences in
music taste and room characteristies. Two linked sets of input ter-
minals permit simple biamplification if desired

|I'I1.p!ﬂl.l'btt.' 4 ohms nomanal (3.5 ohms minimem i amy seiting of
balance switch].

Efficiency: betier than 0. 7% when in room corner location.

Minimum amplifier power: 30 watts per channel to produce 100 dB
revertierant sound pressure level in most domestic room environ-
ments.

Power handling capability: At least 20 watls conlinuous or ave rage,
ot any frequency. At least 70 watls peak at resonance frequency
Over most of frequency range, at least 750 watts for 0.1 second; 190
wants for | second; 90 walls for 10 seconds. {To calculate acoustic
power oulpul, multiply input power by (73,

System resonance frequency: 45 Hr, nominal

Effective system (3¢ 1.0, Low-frequency response =3 dB at 35,5
Hz, —6 dB at 29.5 Hz. Can be extended flat to 20 Hz with THE
ELECTRONIC SUBWOOFER™ equalizer

Enclosure: 5Stabilized Radiation Loading® sealed acoustic su Spei-
sion design. Outside dimensions 40 inches high by 15% inches wide
by 1 inches front 1o back (1.02 meters by 38,7 em by 25,4 cm)
Occupies 10% inches (27.6 cm) of wall space minimum. Internal
volume, 1,275 cubic inches (0.9 liters). Material: particle board
weneersd with walnue, oiled finish

Weighi: 43 Ibs. (20,4 kg

Warranty: Full Warranty for Five Years
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Distortion vs. Frequency
Sear-field measurements, Yi-octasve frequencies.
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ALLISON:FOUR

ALLISON:FOUR, FIVE and SIX loudspeaker sys-
tems are all of moderate size. They are the only
“bookshelf ™ systems with Stabilized Radiation Load-
ing. In uniformity of bass power delivered to a real
listening room, their only peers are the larger ALLI-
SON™ three-way systems.

The FOUR is a two-way system with a single woofer
and two tweeters. But its extreme low-frequency re-
sponse is the same as that of the ALLISON:TWO sys-
tem. and it is also the same in high-frequency range.
smoothness, and omnidirectional dispersion in the
forward hemisphere. Therefore it does not “aim ™ in
any direction, increasing its placement Mexibility

The system should be used with its back close to a
room wall and with the woofer (mounted in the top
panel) radiating upward into at least 10 inches of
unobstructed space. It can be put on a table or a
shelf, or hung on a wall using the wall-mounting
hardware supplied

Specifications

Speaker complement: one §-inch (203 ¢m) woofer. two 1-inch
(2.5 cm) Conven Diaphragm tweetcrs.

Crossover frequency: 1 kH:

Crossover network: LC quarter-section, Air-core tapped choke and
polyesten capac itor are wied. Three-position codntiol dwitch (accessi-
ble from front) sapplicd for selection of system soustic power
response, from nominally Mat 10 concert-hall balance slope

Impedance: f ohmis nominal (6% ohms minimum o any scTiing ol
balance control)

EMiclency: better than O 7% when placed with back against wall
Minimum amplifier power: 30 waits per channel 1o produce 100 dB

wsia Pl pressung lewel im mensl dome st fosm enviranmenis

Power handling capabllity: At least 30 watls CoRtinuous or average,
ot any frequency. At least 33 watts peak al resonance frequendy
Over modt of frequency range, at beast 680 watts for 0.1 second. 270
wans Tor | second; 110 watts for 10 seconds, (To calculate acoustic
power outpat, multiply input power by .007)

System resonance frequency: 51 He, nominal

Effective system 2 1.0, Power response -3 dB at 4] He, -6 48 at
14.5 He, when placed close to center of large wall. Low -frequency
puipul increases when system is placed in typical positions with
respect 10 side wall and floor or ceiling. Can be extended flat 1o 20
Hz at reasonable sound levels with THE ELECTRONIC SUB-
WOOFER™ equalizer

Enchosure: Stabilized Radiation Loading® scaled acoanlic suspen-
slon design. Outside dimensions 11 inches high by 19% inches wide
by 10 imches fromt bo back (27.9 by 49._2 by 25 cm). Internal volume
| 268 cubic inches (20,73 liters), Material: particle board veneercd
with walnut, oiled finish.

Weight: 23% Ibs. (10.7 k2
Warranty: Full Warranty for Five Years
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Distortion vs. Frequency
Mear-field measurements Y-octave frequencies.
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A1LISON:FIVE

Introduced in 1976, the ALLISON:FOUR loud-
speaker system established a new standard of per-
formance for “bookshelf” systems of its size. It has
still not been fully equalled. But the ALLISON:FIVE
system now offers very nearly the same performance
as the FOUR at a significantly lower price. Low-
frequency performance is identical; Stabilized Radia-
tion Loading design enables the systems to deliver
bass power 1o a listening room that i1s essentially flat
{(—3dB)to 4] Hz.

The ALLISON:FIVE system has a single Convex
Diaphragm tweeter. With only one tweeter the cabinet
is a simple rectangular shape, less costly than that of
the FOUR. The only performance compromises are a
slight reduction in high-frequency power-handling
capability and slightly less high-frequency dispersion.
Balanced for use close to one room wall, the
ALLISON:FIVE cabinet can be put on a table or a
shelf, or mounted on the wall. It can be oriented with
its long dimension either horizontal or vertical.

Specifications

Speaker complement: one B-inch (20.3 cm) woofer, one 1-inch
(2.5 cm) Conves [ :||1'I1 ragm tweeter

Crossover frequency: 2 kHz.

Crossover network: LC guarter-section. Alir-core choke and paly-
ester capacitor are used, Two-position control switch (accessible
from front) supplied for selection of system acoustic power re
Sponse, from maminally flat to gen!]: HF rollofT,

Impedance: 4 ochms nominal (3.5 ochms minimum in any balance
contral setting

EMiciency: better than 0.7% when placed with back against wall,

A1l i amplilier power: 15 walis per channel io F-rm:l uce 97 dB
sound pressure level in most domestic room eavironments; 30 watts
per channel for 100 dB SPL.

Power handling capability: Al least |5 walts confinuous or average,
at any frequency. Af least 35 watls peak at resonance frequency
Ower most of freguency range, at least 350 watts for 0.1 second; 125
waitts for | second; &0 watts for 10 seconds. (To calculate acoustic
power outpul, mulliply input power by D7)

System resonance frequency: 52 Hz, nominal

Effective system (: 1.0. Power response —3 dB at 41 Hz, —6 dB at
34.5 Hz, when placed close to cemer of large wall, Low-frequency
oulput increases when system is placed in typical positions with
respect to side wall and Moor or ceiling. Can be extended Mat to 20
Hz at reasonable sound levels with THE ELECTRONIC SUB-
WOOFER™ egualizer.

Enclosure: Stabilized Radiation Loading® sealed scoustic suspen
s10f design. Cutside dimensions || inches high by 128% imches wide
by 10 inches front to back (27.9 by 46.4 by 25.4 cm). Internal vol-
ume, 1,265 cubic inches (20,73 liters). Material: Particle board
venesred with walmut, alled finish.

Welght: 21 Ibs. (9. 5kg). Warranty: Full Warranty for Five Years.




Distortion vs. Frequency
Sear-Mield measurements Y3-octave lrequencies.
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In the ALLISON:SIX ( “Le Cube ™), the Stabilized
Radiation Loading design principle 1s carmed to jusl
about its practical limit for an ¥-inch woofer. The cab-
inet is reduced in size to ¥ cubic foot, yet the sys-
tem’s low-frequency output is basically flat 1o below
50Hz (—1dB at 46.5 Hz) while maintaining reason-
able efficiency

The same Convex Diaphragm tweeter as those used in
all ALLISON loudspeaker systems is also used in the
model SIX. Therefore it has the equivalent high-
frequency range, smoothness, and wide dispersion in
the forward hemisphere

The model SIX is intended for use with its back close
io one room wall: on a shelfll, table, or bookcase, or
mounted on the wall. The woofer panel can be
oriented horizontally or vertically.

Because of the small cabinet size and the walnut-grain
vinyl finish, the ALLISON:SIX s price is substan
tially below that of the model FIVE.

Specifications

Speaker complement: one B-inch (20,3 cm) wooler, one 1-inch
2.5 ¢m) Convex Disphfagm tweeter

Crossover lrequency: 2 kHz

Crossover network: LT quarter-section, Air-core choke and poly-
evier capaciton are wied . Two-position control switch | scesable
from froat) supplied for sclection of sysem acoaslic power re-
sponse, from nominally flat to gentle HF rolloff

Impedance: 4 ohms pominal (3.5 ohms minimum in any balance
control setling)

[m-h'“: better than 0. 7% u.htn.rlj.. ed with back against wall

Minimviam amplifier power: 15 watts per channel 1o produce 7 dB
sound pressure level in most domestic room envifoRments; 30 watls
per channel for 106 dB SFL

Power handling capability: At least |3 walts CONLBUOSS OF AVETREE.
at any frequency. At beast 35 wans peak a1 resonance frequency
COver most .n.l'[rtqu-:m:. range, af least 140 watts for 0. | second; 12%
woaiis for | second: 60 walts for 10 seconds. (To calculate acoustic
power sutput, multiply input power by (007)

System resonance frequency: 59 Hz, pominal.

Effective ivilem (1.0, Power responie =3 dB st 46,3 He, -6 4B
at 39 He, when placed close 1o center of large wall. Low-frequency
putput increases when system is placed in typical positions with
respect to side wall and Moor or ceiling. Can be extended flat to
belaw 10 Hr ot moderate sound levels with THE ELECTROMNIC
SUBWODOFER™ equaliver

Enclosure: Stabilized Radistion Loading® sealed acousiic suspen:
sion design. Dutside dimensions | 1% inches high by 11% inches
wide by 1 1% inches front to back (286 by 28.6 by Z8.6cm). Inter
nal volume, B60 cubic inches (14,1 liters). Matenal Particle baoard
with walgut-grain vinyl, whate of blick lacgquer fimish oplional

Weight: 17 1bs. (T.Tkg)
Warranty: Full Warraniy for Five Years




'THE ELECTRONIC SUBWOOFER

THE ELECTRONIC SUBWOOFER.
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AUDIO BANDPASS FILTER AND BASS EQUALIZER

The Electronic Subwoofer (ESW) is a signal proces-
sor with two functions. First, it is an equalizer with
three selectable amounts of extreme-bass boost, de-
signed to compensate accurately for the naturally fall-
ing response of closed-box {acoustic suspension)
loudspeaker systems below resonance. This compen-
sation is exact for ALLISON® loudspeakers, making
the over-all system acoustic power flat to 20 Hz. The
ESW can be used with certain other closed-box sys-
tems as well.

Second, the ESW is a bandpass filter, attentuating
system response rapidly below 20 Hz and above 20
kHz. This filter has flat output within the audio range
It can be used alone, if desired. with the selector
switch in the “Filter Only " position. Response curves
for the four selector-switch settings of the ESW are
shown in the Specifications

The ESW can be used between a preamp/control unit
and a separate power amplifier. It can also be con
nected in a tape monitor In-up ar an EPL circuit of a
preamp/control unit. an integrated amplifier, or a re-
ceiver. The ESW has a tape monitor circuit built in to
replace the one it occupies if it is used in a monitor
loop.

In the three equalization positions of the selector
swilch, low-Irequency boost at 12 dB per octave is
provided. The frequency at which the boost begins is
adjustable, wiith +3-dB response points at 35.5, 41,
or 48 Hz. The “A-35.5" setting is for ALLISON:
ONE or ALLISON:THREE loudspeakers placed nor-
mally in an average room. It is also the proper choice
for other suitable closed-box systems having reson-
ance frequencies in the 40 1o 47-Hz range.

The “B-41" position is for ALLISON:TWO, FOUR.
and FIVE loudspeakers in recommended room posi-
Lions, and for other high-guality closed-box systems
with resonance frequencies from 48 to 56 Hz

“C-48." the final switch position, is intended 1o
equahize closed-box systems having resonance fre-
quencies in the 60-Hz range (such as the ALLISON:
SIX). It may also be the best choice for systems with
lower resonance frequencies when they are used in
rooms with more than normal bass energy loss be
cause of thin walls or large areas of glass.

LOUDSPEAKER REQUIREMENTS

The equalization curves provided in the ESW are un-
like those obtainable from conventional tone controls
or general-purpose equalizers. Equalization is carried
down to 20 Hz, at which frequency the input to the
loudspeakers is increased by 11 to 14 dB {depending
on the boost curve chosen) above the level without
equalization. This is a substantial boost at a very low
frequency, and is suitable for application to only one
kind of loudspeaker system: closed-box systems of
high quality, with woofers of appreciable size and
linear long-excursion capability

Only closed-box systems have response that falls off
al 1.2 dB per octave below resonance, and so only they
are correctly equalized by the ESW. And only closed-
pox svstems maintain control of the woofer at very low
frequencies. Vented-box systems should not be driven
hard below the box resonance. Systems of this kind—
bass reflex, passive radiator. “aperiodic,” transmis-
sion line, and so on—should not be used with the
ESW. Neither should full-range electrostatic speakers
or other panel-type radiators. SUCH SYSTEMS MAY
BE SERIOUSLY DAMAGED.

Notall closed-box systems are capable of handling
the increased power in the lowest octave caused by
use of the ESW. Those of miniature size are not suit-
able. Inexpensive units may have woofers with lim
ited excursion capability or small voice coils incapa-
ble of handling much power




If there is any question as to whether or not a particu-
lar model of loudspeaker system will tolerate 14 dB
of boost at 20 Hz from the ESW, the loudspeaker’s

manufacturer should be asked, and his recommen-
dation followed. All Allison loudspeakers can be
used with the Electronic Subwoofer system.

Specifications

I'T-lnulp—u: A shown by response curves. Tolerance.,
=ldB

Total harmonic distortion: Less than 0.1% at any frequency from 20
to 20,000 He, in any switch position, a1 any outpul level up to 1.2
wolts R &S

Less than 0. 1% Tor frequencies between 20 and 3,000 He, al any
output level up to 3.0 valis RMS. Above 5,000 Hr, less than 0.3%
wt 3.0 volis RMS.

Transient 1M distortlon (TIM): Input, 3.18-kHz sguare wave low
pass filtered 1o 100 kHz (TIM 100), at 2.91 volis RMS, added 1o 13-
kHz sime wave a1 0.7 volt RMS; composite input 1.0 volts RMS
Output level also 3.0 volis RM5S . Measured distontion components
bess than JO75%

Signalio-noise ratio: Referred 1o 1.0 volt odtput, betiter than
80 dB unweighted; better than 93 4B A-weighted Referred to
3.0 volts cutpat, better than 90 dB eawcighted: betier than
103 dB A-weighted

Input impedance: 100 kilohms, resistive, in all modes, shunted by
less than 40 picofarsds. If a tape machine or other device is con-

pected to the ~To Tape Rec ™ outpat jacks, its impedance will be in
parallel with these values
Output impedance: 470 ohms,

Recommended load impedance: 10 kilohais or higher. With a 10-
kilohm load , cutput smplituds is 0 4 4B below opena-circuil oulput
Load can be as low as 4 70 ohms with no change in sudio-band fire-
quency response and no increase in distortion; attienuation will be

Power requirements: Domestic model, 1100120 volts AC, 30/60 He,
2 watts. Overseas model, 2200240 voles AC, 50080 H, 2 wails.

Dimcasbons: 14% in. long by 1% in. high by 4% in. deep. inchuding
knobs (36,5 by 4.5 by 12.1 cm). Can be installed in standard 19-inch
rack with optional rack-mount adaptors, available at $15 per set.

Case: Aluminum plate, painted charcoal gray with silver past
kettering

Welght: 2 1b. 5 ox. (1.05 kilograms)
Warranty: Full Warrunty for Five Years.
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TecHNICAL NOTES

Low Frequency Power Output

B (Models Five
and Six})

[

8" (Models Two
and Four)

Low-frequency power output of ALLISON® loudspeaker
systems in real-room environments, obtained by integrat-
ing response at all angles around the system in each case
For ALLISON:OMNE and ALLISOMN:TWO systems, the
cabinet was placed at a floor-wall intersection six feet
{1.8m) from a side wall. Moving the system closer to a
side wall will increase output at low frequencies. The
ALLISON;:THREE system was measured with the cabinet
in a room corner. ALLISON:FOUR, FIVE, and 51X
systems were located at the center of a large wall (with the
cabinet back against the wall) for this measurement.
Moving the systems closer to other room surfaces will
ingcrease the output at low frequencies

1K ( Models
One and Three)

Shaded areas shown in crossover-limited frequency
regions depict typical performance but are not part

of our specifications.

Response curves taken in anechoic chambers are invalid af
low frequencies because reflective room surfaces have a
major effect on the speaker’s power output. The curves
shown here include this effect.
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TicHNICAL NOTES

Low Frequency Power Output

S — 3 —l - a LI » l_l_
= N - - — = El
— ——t ) E— :I!_'_“I
L - - b Eﬁ—i"'—i# = | E ek
I 8 S ——— ] ! .
" - - - -
¥ - = - m - = |
h———& - —— - 5 . ——— & e
—n = h—- 1
.H- i . - . L] . E e ddd - 4 4
j‘- . ¥ — e -:-—
I - —— = = === = =
I-:F = + = I i a &
C— — i — = ' ==
I X - - - E - ——
p——— - - - & ® s ma==
- ®
4 wow 4 + I =
‘; 1= | _!- — T -
i Mz L L] Liwy L) i HHHE
Model Six

(s :Ii R (20,3 cm) Woaler
B Wonler ( Model 5ix) ?

Middle and High Frequency Response

Direct radiation output from each of the Convex Dia-
phragm 3% -inch (8.9 cm) mid-range units and |-inch | 2.5
cm) tweeters in ALLISON® loudspeaker systems. Curves
are at 15 increments from 0° (on axis) to 90° of f axis (the
90° pweeter curves fall between the 80° and 75° curves).
The larger angles represent larger solid-angle increments
and so are more representative of radiated power than are
angles closer to the axis

Response curves are shown for each driver individually so
as to eliminate interference patterns which have little 1o do
with tree power outpul, and which are inaudible in the
reverberani field of a listéening roodm

Meazuremen! conditions: Sine-wave input signal ap-
plied through system s crossover network. Driver flush-
mounied of [ center on baffle | meter square. B & K model
4135 microphone 10 in. (25.4 cm) from center of driver
Recorder paper speed 3 mm/sec. Pen writing speed

50 mm/sec

Alid-Rangpe \

Shaded areas in crossover-limited frequency ranges depict
typical performance but are not part of our specilications.

Speakers become increasingly directional at high frequen

cies. A family of curves taken from 0F to 907 off axis
reveals the severity of this effect

All drivers used in ALLISON loudspeaker systems are
designed. manufactured, and tested by Allison Acoustics
Inc.. using proprietary materials and technigues

14



Middle and High Frequency Response Notes:
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SPECIFICATIONS
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Models One through Six are W
described in our main cata-
log, available on reguest. SWEN EIGHT NINE
Speaker Complement Woofer: 8" (20.3cm) Woafer: 8” (20.3 cm) Woofer: 10" (25.4 cm)
(All drive units are manufac- Tweeter: 1" (2.5cm) Mid-range Unit: 3'/2" Mid-range Unit: 31/2"
tured and tested individually  Allison Conver Diaphragm (8.9 cm) Allison Convex (8.9 cm) Allison Conver
by Allison Acoustics) with Ferrofluid damping/ Dmphm‘%m with Ferrofiluid  Diaph with Ferrofluid
cooling material damping/cooling material damping/cooling material
L’l}'ﬂﬂfﬂ":l"fﬁ.ﬂﬂﬂ] Tweeter; 1" (2.5 cm)
ison Conver Diaphragm Allison Convexr Diaphragm
with silicone damping/ with silicone damping/
cooling material cooling material
Crossover Frequencies 2000 Hz 450 Hz and 3750 Hz 350 Hz and 3750 Hz
Crossover Network LC gquarter-section. Air-core  LC half-section at both LC half-section at both
choke and computer-grade crossover frequencies. Air- crossover frequencies. Air-
ﬂﬂﬂflﬂr‘ capacitor are core chokes and non-polar core chokes and non-polar
used. computer-grade capacitors computer-grade capacitors
are used. are used.
Bi-Amp Connections No Yes Yes
Level Controls None Mid-range and Tweeter Mid-range and Tweeter
Impedance 4 ohms 4 ohms 4 ohms
Resonance Frequency 52 Hz 52 Hz 45 Hz
-3dB 41 Hz 41 Hz 35.5 Hz
-6dB 34.5 Hz 34.5 Hz 29.5 Hz
Internal Volume 1775 cu. in. 1700 cu. in. 2800 cu. in.
_ (2911iters) (27.9 liters) (45.9 liters)
Sensitivity, SPL 87 dB, 1w[tm 87 dB, 1w/[1m 87 dB, twltm
Amplifier Power 15-150 watts per channel 30-200 watts per channel 30-200 watts per channel
Weight 22 Ibs. (10 kg.) 29 [bs. (13.2 kg.) 55.5lbs. (25.2 kg.)
Dimensions (Hx Wx D) 272 x 95/s.x 9%e 12Y4x 20 x 10 37Yax 122 x 1034
(70.x 24.x 24 cm)  (31x51x25cm) (95 x 322 27cm)
Finish ; Oak or Walnut Oak or Walnut Oak or Walnut
Suitable for use with
The Electronic Subwoofer™ Yes Yes Yes
Franchised Dealer ALLISON, ROOM-MATCHED, ALLISON:

SEVEN, ALLIZON: EFGHT, ALLISON: NINE,
are Trademarks of ALLISON ACOUSTICS INC.

(5] WI ALLISON ACOUSTICS INC. 1982
Materials subiect to change withou! notice.
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