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timum surround effect. A simple, but
effective solution.

C I N E M A - L I K E S O U N D
W I T H L I M I T E D
B A N D W I D T H
A complete surround-sound installa-
tion consists of the power amplifier(s),
surround-sound decoder, the standard
loudspeakers for the left-hand and
right-hand channels, a centre speaker
that is placed between these two, and
two back speakers that provide the
spatial information. The standard

speakers must be of hi-fi quality, since
they largely determine the overall
sound quality; they are normally dri-
ven by the extant a.f. amplifier.

The centre channel is used primar-
ily for speech and its information con-
sists mainly of the sum of the left-hand
and right-hand signals from which the
low frequencies have been filtered.
This is why the frequency range of this
speaker need not extend into the very
low frequencies. In other words, nei-
ther the box nor the drive units need
to be large.

To convert a standard
stereo installation into

a surround sound
setup, at least three
additional speakers

are needed, of which
the centre one must

be magnetically
shielded. The minia-

ture speakers  de-
scribed in this article
have been designed

solely for this purpose
by the German loud-

speaker specialist
Visaton.

The surround-sound decoder pub-
lished last year proved very popular
with readers from all over the world.
Many of them wrote, however, to ask
about suitable loudspeakers.

Since many of these readers ex-
pressed a wish to build the boxes them-
selves, it was a godsend when the Ger-
man firm of Visaton offered a set of
miniature loudspeakers for review.
These speakers have been designed es-
pecially for surround-sound applica-
tions and are available as kits at very
reasonable prices.

The centre loudspeaker, which
should be placed immediately under-
neath the television set, uses magneti-
cally shielded drive units. This is a must,
otherwise the TV sound and vision will
be adversely affected (and how!).
Shielded drive units for home con-
struction are still few and far between.

The back speakers have a novel fa-
cility. From their own tests, Visaton
knew that the directional sensitivity of
these speakers had an important effect
on the optimum location of the lis-
tener. The pair discussed in this article
beam upwards, which gives them a
more diffuse character, and this in
turn enlarges the listening area of op-
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Surround speakers
Visaton minis for surround sound
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1 Figure 1. Circuit
diagram of the
cross-over filter
for the Center
80. The filter has
a cross-over fre-
quency of about
5 kHz.



The frequency range of the back
speakers needs to be only about
100 Hz to 7 kHz, since this is the range
of decoder output. Also, the sound
level from these speakers is relatively
low compared with that from the
other three. This means that the drive
units for these speakers can be small,
good-quality wide-band types.

The power rating of the back speak-
ers need not be high either, primarily
because they are not required to repro-
duce low frequency signals. A rating of
20 W is sufficient in almost all cases.

C E N T E R 8 0
The central speaker uses two 80 mm
wideband drive units Type SC8 and a
10 mm tweeter Type SC5. These units
are, as stated earlier, magnetically
shielded. The associated filter, whose cir-
cuit diagram is shown in Figure 1, has
a cross-over frequency of 5 kHz and roll-
offs of 12 dB per octave.

Because of the shielding, the speaker

may be placed in close proximity to a
television receiver or computer monitor.

The two 80 mm drive units are lo-
cated in the bottom half of the enclo-
sure with the tweeter above them. In
many other speakers, the tweeter is
placed between the two wideband
units (the so-called d’Appolito config-
uration), but this has the drawback
that the radiation pattern of frequen-
cies around the cross-over frequency
varies appreciably in the vertical di-
rection (assuming that the speaker is
upright). Normally, this does not mat-
ter much, but since the speaker in sur-
round-sound applications is frequently
used lying down, it would mean that
sound reproduction varies when the
listener moves his/her head slightly to
the right or left and this is, of course,
not the idea. With the present config-
uration this effect is virtually non-ex-
istent, so that the sound remains ho-
mogeneous outside the listening axis.
The performance of the Center 80 can
be assessed from the frequency char-
acteristic in Figure 2. Note that the

slight hump at 150 Hz en-
sures that the speaker, in
spite of its modest dimen-
sions, produces a voluminous
sound.

E F F E K T 8 0
The effect described in the pre-
vious paragraph fortunately
does not occur in the back
speakers, since these use only
a single 80 mm drive unit Type
FRS8. In spite of their com-
pactness, the speakers produce
a an excellent spatial sound ef-
fect. As mentioned earlier, they
radiate the sound upwards.
This produces good scattering
of the sound, and obviates the
hot spot so often encountered
with other surround-sound
systems. (A hot spot is a single
location in a room where the
sound appears concentrated,
although it should, of course,
be evenly distributed).

The performance of the
speakers was measured in a
practical setup: the frequency
response at a distance of 1 m
from each of them, suspended
from a wall at ear-height, is
shown in Figure 3. The roll-off
at higher frequencies is caused
by the fact that only reflections
are measured there. The ‘nor-
mal’ frequency curve, mea-
sured with the speaker lying
down and radiating into the
direction of the test micro-
phone, is shown in Figure 4.

E N C L O S U R E S
The enclosures of all three
speakers are very easily con-
structed. Each consists of six
rectangular pieces of medium
density chipboard, which
many DIY retailers will saw to
size for you. The boards are
glued together with the aid of
suitable clamps. The construc-
tion diagrams are given in Fig-
ure 5. The drive units may be
protected by grilles or covers.

Apart from those of the
apertures for the drive units,
taking into account the grilles
or covers, the dimensions of
the enclosures are not sacro-
sanct.

The rear of each enclosure
should have holes for the ter-
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Figure 2. Frequency
response of the Cen-
ter 80. The slight
hump at about 150 Hz
ensures a voluminous
sound reproduction.

Figure 3. Frequency
characteristic of the
Effekt 80 when it is
hanging from a wall at
ear-height with the
drive unit pointing up-
ward.

Figure 4. Frequency
characteristic of the
Effekt 80 with the
drive unit radiating in
the direction of the
test microphone.
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minals. Some constructors may find it
more convenient to cut these holes be-
fore the enclosure is glued together.

Make sure to keep the cross-over
filter as compact as possible, because

there is not much room in the central
speaker box.

A 15 mm hole may be cut in one of
the sides of the back speakers. This
hole is covered at the inside of the en-
closure by a small piece of chipboard
glued in place. This provides a conve-
nient way of hanging the speakers
from a wall (with the drive unit point-
ing to the ceiling).

The enclosures may be finished to

individual taste.
When all that is done, the boxes can

be wired up and the terminals and
drive units screwed into place. Each
enclosure should then be filled with a
suitable damping material, such as
polyester wool. [950102]
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5
PARTS LIST

CENTER 80
Cross-over filter:
R1 = 4.7 Ω, 5 W
C1 = 6.8 µF, 35 V, bipolar or 

polystyrene
C2 = 2.2 µF, 35 V, bipolar or 

polystyrene
L1 = 0.3 mH air-cored inductor 

wound from 0.6 mm dia. 
enamelled copper wire

L2 = 0.8 mH air-cored inductor, 
wound from 1 mm dia.
enamelled copper wire.

Drive units:
Ls1, Ls2 = 8 Ω magnetically shielded

wideband unit Type SC8 (Visaton)
Ls3 = 8 Ω magnetically shielded

polycarbonate dome tweeter Type
SC5 (Visaton)

Chipboard
(10 mm thick medium density)

2 sheets 85×220 mm (fore and aft)
2 sheets 200×240 mm (sides)
2 sheets 85×200 mm (top and bot-

tom)
Damping material
Front grille for Center 80 (Visaton)
Loudspeaker terminal

EFFECT 80 (two required)
Drive unit 
Ls1 = 8 Ω full-range driver Type

FRS8 (Visaton)

Chipboard
(100 mm thick medium density)

2 sheets 105×200 mm (sides)
2 sheets 85×200 mm (sides)
2 sheets 85×85 mm (top and bot-

tom)
Damping material
Front grille for Effect 80 (Visaton)
Loudspeaker terminal

Figure 5. Construction
diagram of the enclo-
sures for the Center 80
and the Effekt

VISATON
Although Visaton is located in Ger-
many, the firm is an associate
member of the American Audio En-
gineering Society (AES).

The company has recently pub-
lished a new colour catalogue,
which is brimful of drive units and
all sorts of accessory. All parts for
the speakers described in this ar-
ticle are available from them: drive
units, all components for the cross-
over filter (or fully constructed filter
board), grilles and covers. Com-
plete construction kits are also
available, as are fully constructed
speakers in beautifully finished en-
closures.
The address is
VISATON
Peter Schukat
Postfach 1652
D–42760 Haan
Germany
Telephone 0049 2129 552-0
Fax 0049 2129 55210
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