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is desirable that preferably a small numberofthe back side
loudspeakersystems are used to attain the same 1. FIELD OF THE INVENTION
and best effect of the surrounding audio sound to the listener. The present
invention relates generally to a loud-   5  On the other hand, it is known
that a loudspeaker speaker system, and more particularly to a loud-  system
having directivity of dipole type is useful for speaker system having
dipole directivity.         some kind of usage, because its directivity
shows maximums in the front part and in the back part show- 2. DESCRIITION
OF THE RELATED ART                 Ing maximum sound pressures in the front
part and 10back part, and shows minimums on both lateral side Recently, as
result of development of video im-  positions showing minimum sound
pressures there age reproducing technology, It becomes possible to
(namely, dipole directivity), although the dipole type see a large screen
video image even in home. Accom-  loudspeaker system has demerit in sharp
decrease of panying thereto, its sound system are required to  sound in low
frequency sound reproduction due to have very good and powerful sound to
correspond to  15  sharp decrease of sound pressure level by cancelling the
large sized vivid video image. Basing on such  of the sound pressures on
the front part and the back background situation, as the sound reproducing
sys-  part of the loudspeaker. The sharp decrease arises in tem to be
combined with the home use large sized vid-  the frequency range lower than
a frequency (fc: cut- eo image reproducer 12, often is used a surround  off
frequency attributable to cancelling of opposite sound reproducing system,
which comprises two or  20  phase sound wave) which corresponds to the fre-
three loudspeaker systems 15, 15, 15 in front of the  quency of the
wavelength of width of shorter side or listener 17, two or more
loudspeakersystems 10, 10,  edge of the baffle board. This is disclosed,
for in- I both lateral sides and in back side of him to give  stance in
DIPOLE RADIATOR SYSTEMS (R. J. New- surround sound to him. In such surround
sound repro-  man, JOURNAL OF THE AUDIO ENGINEERING SO- ducing apparatus,
the front side loudspeaker sys-  25  CIETY, 1980, January/February, VOLUME
28, NUM- tems are fed with music sound or back ground music  BER 1/2). or
the like main software to be reproduced, and the  On the above-mentioned
background, the below- loudspeaker systems on both lateral sides and the
mentioned loudspeaker system, which operates back side are fed with signals
which are made by  equivalently with the above-mentioned dipole type
treating the sound signal for the front loudspeaker  30  loudspeaker
system, has been proposed. The above- systems with a special signal
treating apparatus so  mentioned proposed system comprises a loudspeak- as
to make in direct sound or echo sounds.        er console having a pair of
baffle boards, which are If the main software sounds directly from the
disposed parallel with each other as a front board and front loudspeaker
systems and the treated sounds  a back board of the console and have
loudspeakers coming from the lateral sides and/or back side loud-  35  of
each-other equivalent characteristic, and the loud- speaker systems would
have much different tunes,  speakers are driven in opposite phase
operation. That the listener would have a sense of incongruity. Ac-  Is,
the manner of the two loudspeakers on the front cordingly the loudspeaker
systems to be used for the  baffle board and the back baffle board are such
that, front parts and the back side parts should be prefer-  for instance,
when the diaphragm of the loudspeaker ably of the same or analogous sound
characteristics.  40  on the front baffle board moves outwards of the loud-
That is, even the loudspeaker system to be disposed  speaker console, the
diaphragm of the other loud- back side should preferably reproduce the
sound   speaker on the back baffle board moves inwards of ranging up to
considerably low frequencies. Further-  the loudspeaker console. Such
conventional loud- more, the back side channels are used to reproduce
speaker unit shows the dipole directivity such that the indirect sound or
echo sound, and therefore, it is  45  maximum sound pressures are in front
parts of the re- desirable that the back side speaker systems should
spective loudspeaker units and minimum sound pres- be arranged so that the
listener does not feel the ex-  sures are in the lateral side parts of the
respective Istence of particular sound sources at particular  loudspeaker
units, namely, at the parts of equi- points In his back side are. In order
to attain the  distance from centers of both loudspeaker units. above,
there have been a conventional way of dispos-  50 On the other hand, in the
frequency range below ing the back side loudspeaker systems as shown in
the cut-off frequency fc, the sound pressure from FIG.16, wherein many
loudspeaker systems 10, 10,  both loudspeakers cancel each other even at
the 10 .. of ordinary type are disposed to surround the lis-  parts in
front of respective loudspeakers, thereby in- tener so that the reproduced
sound is as if coming  ducing a sharp decrease of sand pressure level in
the from a continuous sound source which is distributed   55  frequency
range below the cut-off frequency fc. continuously around the lateral sides
and backside of  The cut-off frequency fc of the dipole type loud- him.
However, on the other hand, due to limits of the  speaker system is
described as follows: space or configuration of the room, as well as cost,
it  Provided that a sound propagation distance 2  



3                   EP 0 410 352 B1                    4 measured on a
straight line from the center of the  connected with a high-pass filter
which has said pre- frontloudspeakerunit(fixed on thefront baffle board)
determined cut-off frequency, and to the position of a sound measuring
device disposed    a driving circuit for driving the two loudspeak-
immediately in front of the center of the front loud-  ers in each-other
opposite phase relation. speaker unit is [err] and, that a round-aboutsound
prop-   5  By the above-mentioned configuration, in the fre- agation
distance from the center of the back loud-  quency range which Is above the
cut-off frequencies, speaker unit (fixed on the back baffle board) going
the sounds radiated by the front loudspeaker and around the sides of the
baffle board to the position of  back loudspeaker are of each-other
opposite phase the sound measuring device is L2. Then, the cut-off  and of
equal amplitudes. Therefore, under the cut-off frequency fc of the sound
wavelength [err] given as  10  frequencies fc of the console with the two
loudspeak- twice the length of the difference of the above-   ers the sound
pressure of the loudspeaker is maxi- mentioned distance [err]. (That is
[err] = 2([err]).)  mum at respective parts In front of the loudspeakers
When the above-mentioned dipole type loud-     and minimum on the lateral
sides of the console. That speaker system is used as loudspeaker systems
die-  is the dipole characteristic is produced. Accordingly, posed on both
lateral back parts, being included In a   15  only by using a single
console which comprises a pair home type AV (audio-visual) system, the
sound pres-  of loudspeakers, satisfactory surround sound effect sure of
direct sounds from the dipole type loudspeak-  Is obtainable. On the other
hand in the frequency ersystem can be made minimum atthe position of the
range under the cut-off frequency fc, in the one loud- listener. And sounds
from these dipole loudspeaker  speakerwhich is connected in series to the
high-pass systems reflected by the walls, floor and ceiling of the   20
filter the level of the reproduced sound decreases as listening room
reaches the listener. Therefore, very  frequency lowers, the off-setting of
the sounds from good surround sound effect is obtainable by using  the
front loudspeaker and the back loudspeaker is re- only a small number (one
or two) of the loudspeaker  lieved though the sound wave from the two loud-
system as the lateral back parts.                  speakers are of
each-other opposite phase. There- However, the conventional dipole type
loud-  25  fore, the sharp decrease of sound pressure level un- speaker
system has the cut-off frequency fc, where-  der the cut-off frequency fc
as has been observed in under the sound pressures of the front loudspeaker
the conventional dipole loudspeaker system is elim- and the back
loudspeaker cancel each other, to shar-  inated. Although the dipole
directivity becomes lost in ply decrease the sound level anywhere.
Therefore, in  the frequency range under the cut-off frequency fc, order to
reproduce a low frequency sound In the sur-  30  there is no fear that the
surround sound effect is lost, round system, it has been necessary to use a
large  because the human listening ability lose sensitivity to sized baffle
board so that effective distance between  find sound source position for a
very low frequency the front loudspeaker unit and the back loudspeaker
sound. unit are increased In order to lower the cut-off fre- quency fc. Or
alternatively, it has been necessary to  35  BRIEF DESCRIPTION OF THE
DRAWINGS use an amplifier which extraordinarily boost the low frequency
level of the output signal of the amplifier to  FIG.1 is a sectional view
of a loudspeaker system be fed to the loudspeaker system. Both the measures
console of a first embodiment of the present inven- of increasing the
baffle board size and increasing the  tion. low frequency component ofthe
ampliflerare notonly  40   FIG.2 is a frequency characteristic chart of the
uneconomical but also impractical for home use.    loudspeaker system of
the first embodiment. FIG.3 is a sectional view of a loudspeaker system
OBJECT AND SUMMARY OF THE INVENTION                console of a second
embodiment of the present in- vention. The present invention purports to
provide an im-  45  FIG.4 is a frequency characteristic chart of the proved
surround sound effect to the listener with lim-  loudspeaker system of the
second embodiment. Ited number of loudspeaker units used.
FIG.5 is a sectional view of a loudspeakersystem The above-mentioned object
is achieved by a    console of a third embodiment of the present inven-
loudspeaker system comprising:                    tion. a loudspeaker
console having a front baffle  50  FIG.6 is a frequency characteristic
chart of the board and a back baffle board which are disposed in
loudspaaker system of the third embodiment. substantial parallelism to each
other,                FIG.7 is a sectional view of a loudspeaker system a
pair of loudspeakers which are mounted on  console of a fourth embodiment.
respective baffle boards and operate with substan-    FIG.8 is a frequency
characteristic chart of the tially the same characteristic with each other
above a   55  loudspeaker system of the fourth embodiment. predetermined
cut-off frequency but radiate sound of  FIG.9 Is a sectional view of a
loudspeaker system different level under said predetermined cut-off fre-
console of a fifth embodiment. quency and one of said pair of loudspeakers
being     FIG.10 is a frequency characteristic chart of the 
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system of the fifth embodiment.       from the first loudspeaker and the
second loudspeak- FIG.11 is a sectional view of a loudspeaker sys-  er are
of the same amplitude but opposite phase re- tem console of a sixth
embodiment.                   lation. Therefore, in the medium and high
frequency FIG.12 is a frequency characteristic chart of the  ranges of
sound, the loudspeaker system of this con- loudspeaker system of the sixth
embodiment.   5   sole shows a dipole directivity sound pressure char-
FIG.1 3 is a sectional view of a loudspeaker sys-  acteristic wherein
maximum sound pressures are ob- tem console of a seventh embodiment.
served in-front of each loudspeaker and minimum FIG. 13A is a sectional
view ofa loudspeaker sys-  sound pressures are observed on the positions of
tem console of a seventh embodiment.              equal distances from
centers of both loudspeakers 1 FIG.14 is a frequency characteristic chart
of the  10  and 2, that Is on the lateral side positions which are
loudspeaker system of the seventh embodiment.     shown by a line S-S. On
the other hand, in a low fre- FIG.15 is a schematic plan view showing one
ex-  quency range which is below the cut-off frequency fh ample of
disposition of audio reproduction apparatus  of the high-pass filter 6, the
first loudspeaker 1 re- of a home use AV reproduction system using the
loud-  celves filtered input signals through the high-pass fil- speaker
console embodying the present invention as   15  ter 6. Therefore, when the
first loudspeaker 1 only be back loudspeaker systems.
operated, it shows an overall characteristic as shown FIG 16 is a schematic
plan view of a prior art  by curve "a" of FIG.2 when an electric signal of
flat showing one example of disposition of sound repro-  spectrum is
applied to through the input terminal 13 duction system combined with a
home use AV repro-  and the sound pressure is measured at the position
duction system using conventional loudspeaker sys-  20  immediately
infrontof the diaphragm of thefirstloud- temes as back and side loudspeaker
systems.        speaker 1. As shown in FIG. 2, the curve "a" falls it will
be recognized that some or all of the Fig-  down in the frequency range
below fh. When the sec- ures are schematic representations for purposes of
II-  ond loudspeaker 2 only be operated, it shows a fre- lustratlon and do
not necessarily depict the actual rel-  quency characteristic as shown by
the curve "b" of ative sizes or locations of the elements shown.  25  FIG.2
against a measur1ng point which is immediately In front of the first
loudspeaker 1, because sound DESCRIPTION OF THE PREFERRED
components of middle frequency range and high fre- EMBODIMENTS
quency range are decreased by going around of the sound wave from the
second loudspeaker 2 to the Hereafter, the present invention Is elucidated
in  30  measuring position immediately in front of the first detail with
reference to preferred embodiments    loudspeaker 1. Thus, the loudspeakers
1 and 2 make shown In FIG.1 through FIG.15.                    sounds of
different sound level characteristics, that Is, they have different
amplitude of the sound waves [FIRST EMBODIMENT (FIG .1 and FIG.2)]
at the position in front of the first loudspeaker 1. And 35  hence
cancelling of the sound pressure is not com- In FIG. 1, a pair of
loudspeakers 1 and 2 are  pletely made. Therefore, overall sound pressure
fre- mounted on respective baffle boards 4 and 5 which  quency
characteristic of the console with two loud- constitute both parallel walls
of a console 3. The loud-  speakers 1 and 2, when both are driven in the
oppo- speakers 1 and 2 have substantially equivalentsound  site phase
relation and measured at a position in front and electric characteristics.
The pair of loudspeakers  40  of the first loudspeaker, becomes to extend
below the 1 and 2 are connected through a high-passfilter 6 and  cut-off
frequency fc as shown by curve "c" in FIG.2. directly to sound signal input
terminals 13, respective-  In other words, the embodiment In accordance
with ly. The connections of the loudspeakers 1 and 2 are  the present
invention does not show excessively made by means of internal connecting
wires 14a, 14b,  steep decrease of sound pressure below a cut-off fre- 14c,
14d In a manner that they operate in opposite  45  quencyfcas has been seen
In the conventional dipole phase relations to each other. The opposite
phase re-  type loudspeaker system. lation is such that, for instance, when
the diaphragm  In place of the above-mentioned simple first and of the
front loudspeaker 1 is driven outward of the  the second loudspeakers 1 and
2 of substantially the front baffle board 4, the diaphragm of the second
same electric and acoustic characteristic, a pair of loudspeaker 2 is
driven inward of the back baffle  50   multi-way loudspeaker systems may be
used, where- board 5. The high-pass filter 6 is designed to have  in each
multi-way loudspeaker system has plural unit each cut-off frequency fh
which is selected, for in-  loudspeaker and suitable dividing network.
stance slightly higher than the cut-off frequency [err] of  FIG.15 isa plan
viewshowing one example of dis- the pair of loudspeakers 1 and 2.
position of an AV reproducing system, wherein a According to the
above-mentioned configuration.  55  home use image reproduction apparatus
18, front In the medium and high frequency range wherein the  part
loudspeakersystems 15, 15, 15 and the console 



electric signal fed to pass through the filter 6 is not in-  or loudspeaker
systems 16, 16 of the embodiment In fluenced by the filter 6, the sound
waves radiated  accordance with the present invention are combined. 4    7
EP 0 410 352 B1                    8 Therein a pair of consoles 16, 16 are
disposed as the  6 around the cut-off frequency fc of the console, the back
loudspeaker systems on both (left and right)  frequency range having dipole
directivity can be ex- sides of the listener 17. The directivity
characteristic  tended to considerably low frequency without sharp of each
back loudspeaker console 16 is, with respect  decrease in low frequency
range under the cut-off to frequency range above the cut-off frequency fh
of   5   frequency fc. If the cut-offfrequencyfh were selected the
high-pass filter 6, is a dipole directivity. Therefore,  sufficiently lower
than the cut-off frequency fc, the around at the position of the listener
17, the sound  sharp decrease-range or dip in spectrum of thesound pressure
of direct sound from the back loudspeaker  pressure level due to
off-setting of sound pressures console 16 is minimum for the frequencies
above the  of the loudspeakers 1 and 2 would arise In the fre- cut-off
frequency fh, and only the Indirect sound re-  10  quency range which Is
below  c and above fh, thereby flected by the walls of the listening room
reaches the  generating dip in the sound pressure frequency spec- ears-of
the listener. Thus, sufficiqnt surround sound  trum. On the other hand, If
the cut-off frequency fh effect for the listener 17 is
obtainable.Althoughthedi-  of the high-pass filter 6 were selected
sufficiency pole directivity is lost as the frequency lowers, the  higher
than the cut-off frequency fc of the console, surround sound effect is not
substantially lost since  15  there would be no above-mentioned dip of
sound the human listening sensitivity has poor direc-    pressure frequency
spectrum, but the frequency tion/position finding ability for the low
frequency  range having the dipole directivity would exist only in sound.
Rather, the configuration of the present inven-  medium high frequency
range. In both of the above- tion using only small number of back
loudspeaker   mentioned cases, where the two cut-off frequencies consoles
can achieve satisfactory surround sound ef-  20  fh and fc are sufficiently
apart from each other, the fect comparable with the prior art configuration
which  characteristic are not satisfactory. Therefore, in gen- uses many
back and side loudspeakers, since the    eral both cut-off frequencies fh
and fc are preferably sound qualities of the back loudspeaker consoles 16,
equal to each other in substance. 16 can be made considerably agree with
that of the    As a general rule, when the frequency character- front
loudspeakers 15, 15, 15, because there is no   25  Istic of the
loudspeakers 1 and 2 are ordinary flat abrupt or sharp decrease of sound
pressure In the low  ones, the cut-off frequency fh of the high-pass filter
frequency range concerning the back loudspeaker    6 should preferably be
selected at the cut-off fc fre- consoles 16, 16.
quency of the console as above-mentioned, which Is defined as the frequency
of the sound wavelength [err] Relation between cut-off frequency fh of the
high-  30  which is twice as long as the effective distance be- - pass
filter and the cut-off frequency fc of the  tween the two loudspeakers on
the console. console                                            [err]. In
case the frequency spectrum of the loud- In the following, effect of the
relations between  speakers 1 and 2 has the peak at the roll-off part In
the cut-off frequency fh of the high-pass filter 6 and   35  low frequency
range part, the selection that the cut- the cut-off frequency fc of the
console having a pair  offfrequencyfh of the high-pass filter 6 is fairly
lower of loudspeakers driven in opposite phase relation, in  than the
cut-off frequency fc of the console made the the above-mentioned first
embodiment, is discussed.  frequency characteristic of sound pressure as
the [err]                                       whole console more flat. In
the frequency range above the cut-offfrequen-  40  < fh > fc > cy fh of the
high-pass f lter, the sound radiated from  On the other hand, when the
frequency charac- respective loudspeaker are of the same sound wave
teristic of sound pressure of the loudspeakers 1 and amplitude and of
opposite phase relation, and there-  2 gradually or decrease toward the
very low frequen- fore the composite sound wave of the console has   cy,
the selection that the cut-off frequency fh of the maximum sound pressure
at the front part of respec-  45  high-pass filter 6 is fairly higher than
the cut-off fre- tive loudspeakers 1 and 2 and has minimum sound    quency
fc of the console made the frequency charac- pressures at the positions
which are at equl-distances  teristic of sound pressure as the whole
console more from centers of respective loudspeakers, that is on  flat. the
line S-S which crosses the centers of the lateral  As discussed above, the
cut-off frequency fh of side walls of the console, thereby showing dipole
di-  50  the high-pass filter should be selected, depending on rectivity,
as already elucidated in the aforementioned  difference of sound pressure
frequency characteris- description.                                 ,  tics
of the loudspeakers of the console, on the upper On the other hand, in the
low frequency range un-  frequency side, on the lower frequency side or
just or der the cut-offfrequencyfh ofthe high-pass filter, the
substantially equal to the cut-off frequency fc of the 



frequency characteristic of sound pressure In front of  55  console. the
loudspeaker 1 extends to such a low frequency     The present embodiment
provides satisfactory range as shown by curve "c" of FIG.2. And, by selec-
surround sound effect since the frequency range hav- tion of the cut-off
frequency fh of the high-pass filter  ing dipole characteristic can be
extended to very low 5    9                   EP 0 410 352 B1
10 frequencies by preventing decrease of sound pres-  speaker 1; and
because the closed space 9 of the sure in the low frequency range.
second loudspeaker 2 is smaller than the closed space 8 for the first
loudspeaker 1, and hence stiff- [SECOND EMBODIMENT (FIG.3 and FIG.4)]
neas of air therein is higher than that of the space 8 5   thereby limiting
diaphragm amplitude of the second The second embodiment of the present
Invention  loudspeaker 2. Thus, the loudspeakers 1 and 2 make is elucidated
with reference to FIG.3 and FIG 4. As  sounds of different sound level
characteristics, that shown In FIG.3, a pair of loudspeakers 1 and 2 are
is, they have different amplitude of the sound waves mounted on respective
baffle boards 4 and 5 which  at the position In front of the first
loudspeaker 1. And constitute both parallel walls of a console 3. The con-
10  hence cancelling of the sound pressure is not com- sole 3 has an
Internal partition board 7 to form a first  pletely made. Therefore,
overall sound pressure fre- and a second partitioned spaces, In a
mannerthat the  quency characteristic of the console with two loud- first
space 8 for the first loudspeaker 1 has a larger  speakers 1 and 2 when
both are driven In the opposite volume than a second space 9 for the second
loud-  phase relation and measured at a position In front of speaker 2. The
loudspeakers 1 and 2 have substan-  15  the first loudspeaker, becomes to
extend below the tially equivalent sound and electric characteristics.
cut-off frequency fc as shown by curve "c" In FIG.4. The pair of
loudspeakers 1 and 2 are connected par-  In other words, the embodiment in
accordance with allelly to sound signal Input terminals 13. The connec-
the present invention does not show excessively tion of the loudspeakers 1
and 2 are made by means  steep decrease of sound pressure below a cut-off
fre- of Internal connecting wires 14a, 14b, 14c, 14d in a   20  quencyfcas
has been seen In the conventional dipole manner that they operate in
opposite phase relations  type loudspeaker system. to each other. The
opposite phase relation is such    In place of the above-mentioned simple
first and that, for Instance, when the diaphragm of the front  the second
loudspeakers 1 and 2 of substantially the loudspeaker 1 Is driven outward
of the front baffle  same electric and acoustic characteristic, a pair of
board 4, the diaphragm of the second loudspeaker 2   25   multi-way
loudspeaker systems may be used, where- Is driven inward of the back baffle
board 5.      in each multi-way loudspeaker system has plural unit
According to the above-mentioned configuration,  loudspeakers and suitable
dividing network. in the medium and high frequency range, wherein am-   The
directivity characteristic as a back loud- plitudes of the diaphragm of the
loudspeakers 1 and  speaker console 16 of a surround sound system e.g. 2
are not influenced by stiffness of air in the parti-  30  of FIG 15 with
respect to frequency range above the tioned spaces In the console 3, the
sound waves radi-  cut-off frequency fc is a dipole directivity. Therefore,
ated from the first loudspeaker and the second loud-  around at the
position of the listener 17, the sound speaker are of the same amplitude
but opposite     pressure of direct sound from the back loudspeaker phase
relation. Therefore, in the medium and high fre-  console 16 Is minimum for
the frequencies above the quency ranges of sound, the loudspeaker system of
35  cut-off frequency fc, and only the indirect sound re- this console
shows a characteristic of dipole directiv-  flected by the walls of the
listening room reaches the ity sound pressure wherein maximum sound pres-
ears of the listener. Thus, sufficient surround sound sures are observed in
front of each loudspeaker and  effect for the listener 17 is obtainable.
minimum sound pressures are observed on the pos-      This second
embodiment has, besides the ad- itions of equal distances from centers of
both loud-  40  vantage of the first embodiment, such advantage that
speakers 1 and 2, that is on the lateral side positions  there is no need
of providing a high-pass filter. which are shown by a line S-S. On the
other hand, in a low frequency range which is below the cut-off fre-
[THIRD EMBODIMENT (FIG.5 and FIG.6)] quency fc of the console 3, when the
first loudspeaker 1 only be operated, it shows an overall characteristic
45  A third embodiment of the present invention is as shown by curve "a" of
FIG.4 when an electric sig-  elucidated with reference to FIG.5 and FIG.6.
As nal of flat spectrum is applied to through the input ter-  shown in
FIG.5, a pair of loudspeakers 1 and 2 are minal 13 and the sound pressure
is measured at the  mounted on respective baffle boards 4 and 5 which
position immediately in front of the diaphragm of the  constitute both
parallel walls of a console 3. The loud- first loudspeaker 1. When the
second loudspeaker 2   so  speaker 1 has such vibration system that
stiffness of only be operated, it shows a frequency characteristic  its
suspension has as strong as about twice the stiff- as shown by the curve "b
of FIG.4 against a means-  ness of the loudspeaker 2. Other characteristics
of 



uring point which is immediately in front of the first  the loudspeakers 1
and 2 are substantially equivalent loudspeaker 1. This is because the sound
compo-    to each other. The pair of loudspeakers 1 and 2 are nents of
middle frequency range and high frequency  55  connected in parallel by
means of internal connecting range are decreased by going around of the
sound   wires 14a, 14b, 14c, 14d in a manner that they oper- wave from the
second loudspeaker 2 to the measur-  ate In opposite phase relations to
each other. The op- ing position immediately In front of the first loud-
posite phase relation is such that, for instance, when 6    11
EP 0 410 352 B1               12 the diaphragm of the front loudspeaker 1
is driven    The directivity characteristic as a back loud- outward of the
front baffle board 4, the diaphragm of  speaker console 16 of a surround
sound system e.g. the second loudspeaker 2 is driven Inward of the back  of
FIG.15 with respect to frequency range above the baffle board 5.
cut-off frequency fc is a dipole directivity. Therefore, According to the
above-mentioned configuration,   5   around at the position of the listener
17, the sound the sound waves radiated from the first loudspeaker  pressure
of direct sound from the back loudspeaker 1 and the second loudspeaker 2
are of substantially  console 16 Is minimum for the frequencies above the
the same amplitude but opposite phase relation.   cut-off frequency fc, and
only the indirect sound re- Therefore, in the medium and high frequency
ranges  flected by the walls of the listening room reaches the of sound,
the loudspeaker system of this console  10  ears of the listener. Thus,
sufficient surround sound shows a characteristic of dipole directivity
sound  effect for the listener 17 is obtainable. pressure wherein maximum
sound pressures are ob-      This third embodiment has, besides those
advan- served in front of each loudspeaker and minimum    tages to those of
the first and second embodiments, sound pressures are observed on the
positions of   such advantages that there is no need of providing a equal
distances from centers of both loudspeakers 1   15  high-pass filter nor
internal partition board, and and 2, that is on the lateral side positions
which are  therefore the configuration is simple. shown by a line S-S. When
the second loudspeaker 2 only be operated, it shows an overall
characteristic  [FOURTH EMBODIMENT (FIG.7 and FIG.8)] as shown by curve "b"
of FIG.6 when an electric sig- nal of flat spectrum is applied to through
the input ter-  20  A fourth embodiment of the present invention Is minal
13 and the sound pressure is measured at the  elucidated with reference to
FIG.7 and FIG.8. As position immediately in front of the diaphragm of the
shown in FIG.7, a pair of loudspeakers 1 and 2 are first loudspeaker 1. As
shown in FIG.6, the curve "b  mounted on respective baffle boards 4 and 5
which falls down In the frequency range below the cut-off  constitute both
parallel walls of a console 3. The con- frequency fc of the console. When
the first loud-  25  sole 3 is partitioned by a lateral partition board 7
to speaker 1 only be operated, it shows a single peak  form a first space
10 d which is a dosed space forcon- shape frequency characteristic as shown
by the    taining a first loudspeaker I and a secondspace 10b curve "a of
FIG.6 against a measuring point which is  which has a back opening l0e to
configurate a non immediately in front of the first loudspeaker 1. This is
closed space 10b for containing a second loudspeak- because the vibration
amplitude in low frequencies is  30  er 2... The loudspeakers 1 and 2 have
substantially limited due to large stiffness of the suspension in the
equivalent sound and electric characteristics. The first loudspeaker 1, and
that sound components of  pairofloudspeakers 1 and2are connected by means
middle frequency range and high frequencyrange are  of internal connecting
wires 14a, 14b, 14c, 14d in a decreased by going around of the sound wave
from   manner that they operate In opposite phase relations the second
loudspeaker 2 to the measuring position   35  to each other. The opposite
phase relation is such immediately in front of the first loudspeaker 1.
Thus,  that, for instance, when the diaphragm of the front the loudspeakers
1 and 2 make sounds of different  loudspeaker 1 is driven outward of the
front baffle sound level characteristics. That Is, they have differ-  board
4, the diaphragm of the second loudspeaker 2 ant amplitude of the sound
waves at the position in  is driven inward of the back baffle board 5.
front of the first loudspeaker 1. And hence cancelling   40  According to
the above-mentioned configuration, of the sound pressure is notcompletely
made. There-  in the frequencies of middle and high frequency rang- fore,
overall sound pressure frequency characteristic  es wherein the amplitudes
of the diaphragm receive of the console with two loudspeakers 1 and 2 when
no nfluence by the difference of the 10d and 10b both are driven in the
opposite phase relation and  (closed type or open type) containing the
1oudspeak- measured at a position in front of the first loudspeak-  45  ers
1 and 2, the sound waves radiated from the first er, becomes to extend
below the cut-off frequency fc  loudspeaker 1 and the second loudspeaker 2
are of as shown by curve "c" In FIG.6. In other words, the  the same
amplitude but opposite phase relation. embodiment in accordance with the
present invention  Therefore, in the frequencies of middle and high fre-
does not show excessively steep decrease of sound  quency ranges, the
loudspeaker system of this con- pressure below a cut-off frequency fc as
has been   50  sole shows a characteristic of dipole directivity sound 



seen in the conventional dipole type loudspeakersys-  pressure wherein
maximum sound pressures are ob- tem.
served in front of each loudspeaker and minimum In place of the
above-mentioned simple first and  sound pressures are observed on the
positions of the second loudspeakers 1 and 2, a pair of multi-way  equal
distances from centers of both loudspeakers 1 loudspeaker systems, wherein
one has larger stiff-  55  and 2, that is on the lateral side positions
which are ness of vibration holderthan the otherand each multi-  shown by a
line S-S. On the other hand, in a low fre- way loudspeaker system has
plural different unit   quency range which is below the cut-off frequency
fc loudspeakers and suitable dividing network.        of the console 3,
when the first loudspeaker 1 con- 7    13                 EP 0 410 352 B1
14 tained In the closed space I Od only be operated, It  substantially the
same volumes. The second space shows an overall characteristic as shown by
curve "a"  32 is configurated as a closed space, and on the con- of FIG.8
at application of electric signal of flat spec  trary the first space 31 Is
provided with a duct 11 trum through the input terminal 13 and the sound
which has an opening on the front baffle board 4 to pressure is measured at
the position immediately in   5   constitute the first space 31 as a
bags-reflex type front of the diaphragm of the first loudspeaker 1. As
resonator space. The loudspeakers 1 and 2 have sub- shown in FIG.8 the
curve "a" falls down in the fre-  stantlally equivalent sound and electric
characteris- quency range below fc. When the second loudspeak-  tics. The
pair of loudspeakers 1 and 2 are connected er 2 contained In the non-closed
space 10b only be  to sound signal Input terminals 13. The connections
operated, it shows a frequency characteristic as  10  of the loudspeakers 1
and 2 are made by means of in- shown by the curve "bb" of FIG.8 against a
measuring  ternal connecting wires 14a, 14b, 14c, 14d in a man- point which
Is Immediately in front of the first loud-  ner that they operate In
opposite phase relations to speaker 1. This is because the sound components
of  each other. The opposite phase relation is such that, middle frequency
range and high frequency range are  for instance, when the diaphragm of the
front loud- decreased by going around of the sound wave from   15  speaker
I is driven outward of the front baffle board the second loudspeaker 2 to
the measuring position  4, the diaphragm of the second loudspeaker 2 Is
driv- immediately in front of the first loudspeaker 1. Thus,  en inward of
the back baffle board 5. the loudspeakers 1 and 2 make sounds of different
According to the above-mentioned configuration, sound level
characteristics, that is, they have differ-  in the medium and high
frequency range, wherein am- ent amplitude of the sound waves at the
position in  20  plitudes of the diaphragm of the loudspeakers 1 and front
of the first loudspeaker 1. And hence cancelling  2 are not influenced by
stiffness of air in the parti- of the sound pressure is not completely
made. There-  tioned spaces in the console 3, the sound waves radi- fore,
overall sound pressure frequency characteristic  ated from the first
loudspeaker and the second loud- of the console with two loudspeakers 1 and
2 when  speaker are of the same amplitude but opposite both are driven in
the opposite phase relation and   25  phase relation. Therefore, in the
medium and high fre- measured at a position in front of the first
loudspeak-  quency ranges of sound, the loudspeaker system of or, becomes
to extend below the cut-off frequency fc  this console shows a
characteristic of dipole directiv- as shown by curve "c" in FIG.8. In other
words, the  ity sound pressure wherein maximum sound pres- embodiment In
accordance with the present invention  sures are observed In front of each
loudspeaker and does not show excessively steep decrease of sound   30
minimum sound pressures are observed on the pos- pressure below a cut-off
frequency fc as has been  itions of equal distances from centers of both
loud- seen in the conventional dipole type loudspeakersys-  speakers 1 and
2 that is on the lateral side positions tem.
which are shown by a line S-S. On the other hand, in In place of the
above-mentioned simple first and  a low frequency range which is below the
cut-off fre- the second loudspeakers 1 and 2, a pairof multi-way  35
quency fc of the console 3, when the second loud- loudspeaker systems may
be used.                   speaker 2 In the closed space 32 only be
operated, It The directivity characteristic as a back loud-  shows an
overall characteristic as shown by curve "a speaker console 16 of a
surround sound system e.g.  of FIG.1 0, when an electric signal of flat
spectrum is of FIG.15 with respect to frequency range above the  applied to
through the input terminal 13 and the sound cut-off frequency fc is a
dipole directivity. Therefore,  40  pressure is measured at the position
immediately in around at the position of the listener 17, the sound  front
of the diaphragm of the first loudspeaker 1. This pressure of direct sound
from the back loudspeaker  is because the sound components of middle
frequen- console 16 is minimum for the frequencies above the  cy range and
high frequency range are decreased cut-off frequency fc, and only the
indirect sound re-  due to going around of the sound wave from the sec-
flected by the walls of the listening room reaches the   45  ond
loudspeaker 2 to the measuring position imme- ears of the listener. Thus,
sufficient surround sound  diately in front of the first loudspeaker 1.
When the effect for the listener 17 is obtainable.          first
loudspeaker 1 only be operated, it shows a fre- quency characteristic as
shown by the curve "b" of 



[FIFTH EMBODIMENT (FIG.9 and FIG.10)]              FIG.10againsta measuring
pointwhich is immediate- 50  ly in front of the first loudspeaker 1, since
the first The fifth embodiment of the present invention is  loudspeaker 1
in the first space 31 operates in bass- elucidated with reference to FIG.9
and FIG.10. As  reflex operation, and hence its sound level of low fre-
shown in Fig.9, a pair of loudspeakers 1 and 2 are  quency-component
becomes higher than that of the mounted on respective baffle boards 4 and 5
which  second loudspeaker 2 contained in the closed second constitute both
parallel walls of a console 3. The con-  55  space 32. Thus, the
loudspeakers 1 and 2 make sole 3 has an Internal partition board 7, In a
manner  sounds of different sound level characteristics, that that a first
space 31 for the first loudspeaker 1 and a  is, they have different
amplitude of the sound waves second space 32 for the second loudspeaker 2
have  at the position in front of the first loudspeaker 1. And 8    15
EP 0 410 352 B1                16 hence cancelling of the sound pressure Is
not com-  back baffle board 5. pletely made. Therefore, overall sound
pressure fre-  According to the above-mentioned configuration, quency
characteristic of the console with two loud-  In the medium and high
frequency range, wherein am- speakers 1 and 2when both are driven in
theopposite  plitudes of the diaphragm of the loudspeakers 1 and phase
relation and measured at a position in front of   5   2 are not Influenced
by difference of spaces (closed the first loudspeaker, becomes to extend
below the  type and bass-reflex type) in the console 3, the sound cut-off
frequency fc as shown by curve "c" In FIG.10.  waves radiated from the
first loudspeaker and the In other words, the embodiment In accordance with
second loudspeaker are of the same amplitude but the present invention does
not show excessively   opposite phase relation. Therefore, in the medium
steep decrease of sound pressure below a cut-off fre-  10  and high
frequency ranges of sound, the speakersys- quency fc  as has been seen In
the conventional dipole  tern of this console shows a characteristic of
dipole dl- type loudspeaker system.                           rectivity
sound pressure wherein maximum sound In place of the above-mentioned simple
first and  pressures are observed in front of each loudspeaker the second
loudspeakers 3 and 2 of substantially the  and minimum sound pressures are
observed on the same electric and acoustic characteristic, a pair of  15
positions of equal distances from centers of both multi-way loudspeaker
systems may be used, where-  loudspeakers 1 and 2, that is on the lateral
side pos- In each multi-way loudspeaker system has plural unit  itions
which are shown by a line S-S. On the other loudspeaker and suitable
dividing network.         hand, in a low frequency range which Is below the
cut- The directivity characteristic as a back loud-  off frequency fc of
the console 3, when the second speaker console 16 of a surround sound
system e.g.  20  loudspeaker 2 in the closed space 32 only be operat- of
FIG.15 with respect to frequency range above the  ed, It shows an overall
characteristic as shown by cut-off frequency fc is a dipole directivity.
Therefore,  curve "b" of FIG.12, when an electric signal of flat around at
the position of the listener 17, the sound  spectrum is applied to through
the input terminal 13 pressure of direct sound from the back loudspeaker
and the sound pressure is measured at the position console 16 is minimum
for the frequencies above the   25  immediately infrontof the diaphragm of
the first loud- cut-off frequency fc, and only the indirect sound re-
speaker 1. This Is because the sound components of flected by the walls of
the listening room reaches the  middlefrequency range and high frequency
range are ears of the listener. Thus, sufficient surround sound  decreased
due to going around of the sound wave effect for the listener 17 is
obtainable.          from the second loudspeaker 2 to the measuring pos- 30
ition immediately in front of the first loudspeaker 1. [SIXTH EMBODIMENT
(FIG.11 and FIG.12)             When the first loudspeaker 1 only be
operated, it shows a frequency characteristic as shown by the The sixth
embodiment of the present Invention is  curve "a" of FIG.12 against a
measuring point which elucidated with reference to FIG.11 and FIG.12. As
is Immediately in front of the first loudspeaker 1, since shown in Fig.11,
a pair of loudspeakers 1 and 2 are  35  the first loudspeaker I In the
first space 31 operates mounted on respective baffle boards 4 and 5 which
in bass-reflex operation, and hence its sound level of constitute both
parallel walls of a console 3. The con-  low frequency component becomes
higher than that sole 3 has an internal partition board 7, in a manner  of
the second loudspeaker 2 contained in the closed that a first space 31 for
the first loudspeaker q1 and a  second space 32. Thus, the loudspeakers 1
and 2 second space 32 for the second loudspeaker 2 have   40   make sounds
of different sound level characteristics, substantially the same volumes.
The second space  that is, they have different amplitude of the sound 32 is
configurated as a closed space, and on the con-  waves at the position in
front of the first loudspeaker trarythefirstspace31 isconnectedtoaduct 11
which   1. And hence canceiling of the sound pressure is not penetrates
said partition board 7 and has an outside  completely made. Therefore,
overall sound pressure opening on the back baffle board 5, to constitute
the   45  frequency characteristic of the console with two loud- first
space 31 as a bass-reflex type resonator space.  speakers 1 and 2 when both
are driven in the opposite 



The loudspeakers 1 and 2 have substantially equiva-  phase relation and
measured at a position in front of lent sound and electric characteristics.
The pair of  the first loudspeaker, becomes to extend below the
loudspeakers 1 and 2 are connected through a high-  cut-off frequency fc as
shown by curve "c" in FIG.1 2. pass filter 6 band directly to sound signal
input termi-  50   In other words, the embodiment in accordance with nals
13, respectively. The connections of the loud-  the present invention does
not show excessively speakers 1 and 2 are made by means of internal con-
steep decrease of sound pressure below a cut-off fre- necting wires 14a,
14b, 14c, 14d in a manner that they  quency fc as has been seen in the
conventional dipole operate in opposite phase relations to each other. The
type loudspeaker system. opposite phase relation is such that, for
instance,  55  In place of the above-mentioned simple first and when the
diaphragm of the front loudspeaker 1 is driv-  the second loudspeakers 1
and 2 of substantially the en outward of the front baffle board 4, the
diaphragm  same electric and acoustic characteristic, a pair of of the
second loudspeaker 2 is driven inward of the  multi-way loudspeaker systems
may be used, where- 9    17                  EP 0 410 352 B1
18 in each multi-way loudspeaker system has plural unit  quency fc of the
console. When the second loud- loudspeaker and suitable dividing network.
speaker 2 only be operated, it shows a single peak The directivity
characteristic as a back loud-  shape frequency characteristic as shown by
the speaker console 16 of a surround sound system e.g.  curve "b" of FIG.14
against a measuring point which of FIG.15 with respect to frequency range
above the   5   is immediately in frontof the first loudspeaker 1. This
cut-off frequency fc is a dipole directivity. Therefore,  is because the
vibration amplitude in low frequencies around at the position of the
listener 17, the sound  is limited due to a large resistance of air flow
through pressure of direct sound from the back loudspeaker  the sound
absorbing web 18 wrapping the back-side console 16 Is minimum for the
frequencies above the  of the second loudspeaker 2, In contrast to no air
re- cut-off frequency fc, and only the Indirect sound re-  10  sistance on
the first loudspeaker 1. Thus, the loud- flected by the walls of the
listening room reaches the  speakers 1 and 2 make sounds of different sound
lev- ears of the listener. Thus, sufficient surround sound  el
characteristics. That is, they have different ampli- effect for the
listener 17 is obtainable.          tude of the sound waves at the position
in front of the first loudspeaker 1. Accordingly, in such low frequen-
[SEVENTH EMBODIMENT (FIG.1 3 and FIG.14)]     15  cy range, because of the
difference of the amplitude level of the sound pressure, the cancelling of
the Aseventh embodiment of the present invention Is  sound pressure
opposite phase sound is not com- elucidated with reference to FIG.13 and
FIG.14. As  pletely made. Therefore, overall sound pressure fre- shown In
FIG.13, a pair of loudspeakers 1 and 2 are  quency characteristic of the
console with two loud- mounted on respective baffle boards 4 and 5 which
20  speakers 1 and 2 when both are driven in the opposite constitute both
parallel walls of a console 3. Inside the  phase relation and measured at a
position in front of space In the console 3, the back side of the second
the first loudspeaker, becomes to extend below the loudspeaker 2 only is
wrapped by a sound absorbing  cut-off frequency fc as shown by curve "c" in
FIG.14. thick web 18, such as, felt, glass-wool, dense plastic  in other
words, the embodiment in accordance with sponge, foamed rubber, and the
like. Electric and   25  the present Invention does not show excessively
acoustic characteristics of the loudspeakers 1 and 2  steep decrease of
sound pressure below a cut-off fre- per se are substantially equivalent to
each other. The  quency fc as has been seen In the conventional dipole pair
of loudspeakers 1 and 2 are connected in parallel  type loudspeaker system.
by means of internal connecting wires 14a, 14b, 14c,  in place of wrapping
the back side of only one 14d In a manner that they operate In opposite
phase   30  loudspeaker Z with the sound absorbing web 18, a relations to
each other. The opposite phase relation  modification may be such that the
back sides of both is such that, for instance, when the diaphragm of the
loudspeakers 1 and 2 are wrapped with sound ab- front loudspeaker I is
driven outward of the front baf-  sorbing webs of much different sound
absorbing abil- fle board 4, the diaphragm of the second loudspeaker  ities
or sound treating abilities, so that a prominent 2 Is driven inward of the
back baffle board 5.  35  difference on amplitude of sound wave in the low
fre- According to the above-mentioned configuration,  quency range is
produced. In the medium and high frequency ranges of sound,     In place of
the above-mentioned simple first and wherein the amplitude of the diaphragm
is not influ-  the second loudspeakers 1 and 2, a pair of multi-way enced
with the wrapping with sound absorbing web  loudspeaker systems, wherein
one has larger stiff- 18, the sound waves radiated from the first loud-  40
ness of vibration holderthan the other and each multi- speaker 1 and the
second loudspeaker 2 are of sub-  way loudspeaker system has plural
different unit stantially the same amplitude but opposite phase re-
loudspeakers and suitable dividing network. lation. Therefore, the
loudspeaker system of this con-  The directivity characteristic as a back
loud- sole 3 shows a sound pressure characteristic of di-  speaker console
16 of a surround sound system e.g. 



pole directiviity wherein maximum sound pressures  45  of FIG.15 with
respect to frequency range above the are observed in front of each
loudspeaker and mini-  cut-off frequency fc is a dipole directivity.
Therefore, mum sound pressures are observed on the positions  around at the
position of the listener 17, the sound of equal distances from centers of
both loudspeakers  pressure of direct sound from the back loudspeaker 1 and
2, namely on the lateral side positions which are  console 16 Is minimum
for the frequencies above the shown by a line S-S. On the other hand, In
the low fre-  50  cut-off frequency fc, and only the indirect sound re-
quency range, when the first loudspeaker 1 only be  fiected by the walls of
the listening room reaches the operated, it shows an overall characteristic
as shown  ears of the listener. Thus, sufficient surround sound by curve "a
of FIG.14 when an electric signal of flat  effect for the listener 17 is
obtainable. spectrum Is applied to through the input terminal 13  Although
the invention has been described in Its and the sound pressure is measured
at the position  55   preferred form with a certain degree of
particularity, immediately in front of the diaphragm of the first loud-  it
is understood that the present disclosure of the pre- speaker 1. As shown
in FIG.14, the curve "a" falls  ferred form has been changed in the details
of con- down in the frequency range below the cut-off fre-  struction and
the combination and arrangement of 10    19                 EP 0 410 362 B1
20 parts may be resorted to without departing from the        said first
baffle board has a duct connect- scope of the invention as hereinafter
claimed.       ed to the inside of said second cavity thereby making said
first cavity a bass-reflex type cavity. Claims
5   7. Aloudspeakersystem in accordance with claim 1 wherein 1. A
loudspeaker system comprising:                        said loudspeaker
console has a partition a loudspeaker console having a front baf-    board
to divide inside space of said loudspeaker fie board and a back baffle
board which are dis-  console into a first cavity and a second cavity and
posed in substantial parallelism to each other,    10  said first cavity is
connected outside a pair of loudspeakers which are mounted    through a
duct which penetrate through said par- on respective baffle boards and
operate with      tition board, inside space of said second cavity
substantially the same characteristic with each   and said second baffle
board. other above a predetermined cut-off frequency but radiate sound of
different level under said  15  8. A loudspeaker system in accordance with
claim 1 predetermined cut-off frequency, and one of said  wherein pairof
loudspeakers being connected with a high-        back side of either one
loudspeaker is pass filter which has said predetermined cut-off  wrapped by
a sound absorbing web. frequency; and a driving circuit for driving said
two loud-  20  9. Aloudspeakersystem in accordance with claim 1 speakers In
each-other opposite phase relation.   wherein back sides of the pair of
loudspeakers are 2. A loudspeaker system in accordance with claim 1
wrapped by sound absorbing webs of sufficiently wherein
different sound absorbing ability. said predetermined cut-off frequency of
25 said filter is selected substantially at a frequency whose wavelength is
twice the length of the ef-  PatentansprOche fective distance between said
two loudspeakers. 1. Lautsprechersystem, weiches aufweist 3. Aloudspeaker
system in accordance with claim 1   30  - sine Lautsprecherkonsole mit
elner vorde- wherein                                               ren
Schallwand und elner rickwfirtigen said loudspeaker console has an Internal
-Schallwand, die im wesentlichen parallel partition board to divide inside
space of said loud-   zuelnander angeordnet sind, speaker console Into a
larger partitioned space      - sin Paar Lautsprecher, die auf entspre-
containing a first one of said pair of loudspeakers  35  chenden
Schaliwande angebrachtsind und and a smaller partitioned space containing a
sec-      mit zuelnander Im wesentlichen denselben ond one of said pair of
loudspeakers.                  Charakterlstika Ober elner vorgegebenen
Grenzfrequenz arbelten, aber Tone unter- 4. A loudspeaker system in
accordance with claim 1        schiedlicher Pegel unterhalb der vorgege-
wherein                                   40           benen Grenzfrequenz
abgeben, und wobei one of said pair of loudspeakers has dia-        einer
des Lautsprecherpaars mit einem phragm holding means of a twice or larger
stiff-       Hochpagfilterverbunden ist, das die vorge- ness than that of
the diaphragm holding means of      gebene Grenzfrequenz aufweist, und 



the other loudspeaker.                               - einen
Trelberschaltkreis zum Betrelben der 45          beiden Lautsprecher in
zueinander entge- 5. Aloudspeaker system in accordance with claim 1
gengesetzter Phasenbeziehung. wherein said loudspeaker console has a
partition  2. Lautsprechersystem nach Anspruch 1, wobei die board to divide
inside space of said loudspeaker  vorgegebene Grenzfrequenz des Filter im
we- console into a first cavity of closed space and a   50  sentlichen als
sine Frequenz gewAhit wird, deren second cavity of an open type whose back
part     Wellenlinge doppelt so lang ist wie der wirksame is open.
Abstand zwischen den beiden Lautsprechern. 6. Aloudspeaker system in
accordance with claim 1  3. Lautsprechersystem nach Anspruch 1, wobel die
wherein                                  55       Lautsprecherkonsole sine
innere Trennplatte said loudspeaker console has a partition     aufweist,
urn den Innenraum der Lautsprecher- board to divide Inside space of said
loudspeaker  konsole in einen gr8Beren abgetrennten Raum, console into a
first cavity and a second cavity and  der elnen ersten des
Lautsprecherpaars enthAlt, 11    19                  EP 0 410 352 B1
20      *   C   L  M   S    * parts may be resorted to without departing
from the         said first baffle board has a duct connect- scope of the
Invention as hereinafter claimed.         ed to the inside of said second
cavity thereby making said first cavity a bass-reflex type cavity. Claims
5   7. Aloudspeakersystem in accordance with claim 1 wherein 1. A
loudspeaker system comprising:                         said loudspeaker
console has a partition a loudspeaker console having a front baf-     board
to divide inside space of said loudspeaker fle board and a back baffle
board which are dis-  console Into a first cavity and a second cavity and
posed in substantial parallelism to each other,    10   said first cavity
is connected outside a pair of loudspeakers which are mounted     through a
duct which penetrate through said par- on respective baffle boards and
operate with       tition board, inside space of said second cavity
substantially the same characteristic with each    and said second baffle
board. other above a predetermined cut-off frequency but radiate sound of
different level under said  15  8. A loudspeaker system in accordance with
claim 1 predetermined cut-off frequency, and one of said   wherein pair of
loudspeakers being connected with a high-        back side of either one
loudspeaker is pass filter which has said predetermined cut-off   wrapped
by a sound absorbing web. frequency; and a driving circuit for driving said
two loud-  20  9. A loudspeaker system in accordance with claim 1 speakers
in each-other opposite phase relation.    wherein back sides of the pair of
loudspeakers are 2. A loudspeaker system in accordance with claim 1
wrapped by sound absorbing webs of sufficiently wherein
different sound absorbing ability. said predetermined cut-off frequency of
25 said filter is selected substantially at a frequency whose wavelength is
twice the length of the ef-  Patentanspruche fective distance between said
two loudspeakers. 1. Lautsprechersystem, weiches aufwelst 3. A loudspeaker
system in accordance with claim 1   30  - eine Lautsprecherkonsole mit
einer vorde- wherein                                                ren
Schallwand und elner rOckwArtigen said loudspeaker console has an internal
Schallwand, die Im wesentlichen parallel partition board to divide Inside
space of said loud-    zueInander angeordnet sind, speaker console into a
larger partitioned space       - ein Paar Lautsprecher, die auf entspre-
containing a first one of said pair of loudspeakers  35
chenden'SchallwAnde angebracht sind und and a smaller partitioned space
containing a sec-       mit zuelnander im wesentlichen denselben ond one of
said pair of loudspeakers.                   Charakterlstika Ober einer
vorgegebenen Grenzfrequenz arbeiten, aber Cone unter- 4. Aloudspeaker
system in accordance with claim 1          schiedlicher Pegel unterhalb der
vorgege- wherein                                    40           benen
Grenzfrequenz abgeben, und wobei one of said pair of loudspeakers has dia-
einer des Lautsprecherpaars mit einem phragm holding means of a twice or
larger stiff-        Hochpagfilterverbunden ist, das die vorge- ness than
that of the diaphragm holding means of        gebene Grenzfrequenz
aufwelst, und 



the other loudspeaker.                                - elnen
Treiberschaltkreis zum Betreiben der 45          belden Lautsprecher in
zueinander entge- 5. A loudspeaker system in accordance with claim 1
gengesetzter Phasenbeziehung. wherein said loudspeaker console has a
partition  2. Lautsprechersystem nach Anspruch 1, wobei die board to divide
inside space of said loudspeaker   vorgegebene Grenzfrequenz des Filter im
we- console into a first cavity of closed space and a   so  sentlichen als
sine Frequenz gewahit wird, deren second cavity of an open type whose back
part      WellenlAnge doppelt so lang ist wie derwirksame is open.
Abstand zwischen den beiden Lautsprechern. 6. A loudspeaker system in
accordance with claim 1  3. Lautsprechersystem nach Anspruch 1, wobei die
wherein                                   55       Lautsprecherkonsole sine
innere Trennplatte said loudspeaker console has a partition      aufweist,
urn den Innenraum der Lautsprecher- board to divide inside space of said
loudspeaker   konsole in elnen grOlleren abgetrennten Raum. console into a
first cavity and a second cavity and  der einen ersten des
Lautsprecherpaars enthalt, 11    21                  EP 0 410 352 B1
*    C  L  M   S    * und einon Idoineren abgetrenntbn Raum, der e0-     ne
avec pratiquement lea memos caracteristi- nen zwelten des Lautsprecherpaars
enthalt, ab-     ques au-dessus d'une fr6quence de coupure pr6- zutrennen.
determin6e et rayonne des sons de.nivoaux dif- f6rents sous laditb
frequence de coupure pred6- 4. Lautsprechersystem nach Anspruch 1, wobei
el-   5  tbrmin6e et un dos haut-parleurs do ladite pairl ner dos
Lautsprecherpaars Membranhalteein-         des haut-parleurs etant connect6
a un filtre pas- richtungen einer doppeltn oder gr5Beren Steif-   se-haut
qui pr6sente ladito fr6quence de coupure heit ala der der
Membranhalteelnrichtung des an-   prd6termin6oe, et deren Lautsprechers
hat.                                un circuit d'excitation pour excitor
lesdits 10      deuxhaut-parleurs on relation do phases mutuel- 5.
Lautsprechersystem nach Anspruch 1, wobel die      lement oppos6ee.
Lautsprecherkonsole eine Trennplatto hat, um don Innonraum der
Lautsprecherkonsole In olnen  2. Systeme de haut-parleur selon la
revondication erson Hohiraum sines geschlossenen Raums           1, dans
loquel und olnen zweiton Hohiraum des offenen Typo,  15        laditb
fr6quence de coupure pr6d6termi- deseen ruckwArtiger Tell offen Ist, zu
untrteilon.  nee dudit filtre pr6s6lectlonn6 pratiquement a une frequence
dont la longueur d'onde est de 6. Lautsprechersystem nach Anspruch 1, wobel
die      deux fobis la longueur de la distance effective en-
Lautsprecherkonsole eino Trennplattb hat, um       tre lesdits deux
haut-parleurs. donennenraumderLauteprecherkonsole in onen   20 orstn
Hohiraum und olnen zwelten Hohiraum zu   3. Systeme do haut-parlour selon
Ia revendication trennen, und wobel die ersat Schallwand sine       1, dans
lequel DurchfOhrung hat, die mit der Innenselte des            ladito
console de haut-parleur apporte un zwelbtn Hohiraums verbunden let, um so
den or-     6cran de s6paration interne pour divisor l'espace sten Hohiraum
zu elnem Hohiraum des Baaro-  25    interne de ladito console de
haut-parleur en un flex-Typo zu machen.
espace s6par6 plus grand contbnant un premier haut-parleur de ladite paire
des haut-parleurs et 7. Lautsprechersystem nach Anspruch 1, wobei die
un espace s6par6 plus petit contenant un second Lautsprecherkonsole oine
Trennpilattb hat, um      haut-parleur de ladite paire des haut-parlours.
don Innenraum der Lautsprecherkonsole In elnen   3o ersen Hohiraum und
elnen zwelten Hohiraum zu   4. Systeme de haut-parleur salon la
revendicatlon trennen, und wobel der orste Hohlraum auSon   ,,   1, dans
lequel Ober elne DurchflOhrung, die durch die Trennplat-       un
haut-parleur de laditb paire de haut- to, den Innenraum des zweiten
Hohiraums und        parleurs pr6sente un moyen de maintbont de die zweltb
Schallwand hindurchgeht, verbunden   35  membrane d'une rigidit6 de deux
fols superleure ist.                                               ou plus
A cello du moyen de maintlent de mem- brane de l'autre haut-parleur. 8.
Lautsprechersystem nach Anspruch 1, wobel die Rflckselt elnos der beiden
oder belder Lautspre-  5. Systeme de haut-parleur selon la revendication
cher mit elnem schallabsorbierenden Gewebe   40    1, dans lequel umhflllt
Ist.                                           ladite console de
haut-parleur comporte un ecran de separation pour divisor l'espace In- 



59. Lautsprechersystem nach Anspruch 1, wobel die     trne de laditb
console de haut-parleur en une RMckseitn des Paars Lautsprecherdurch
schall-     prerniere cavit6 d'un espace ferme et une secon- absorblerende
Gewebe von ausrelchend unter-  45    de cavit: d'un type ouvert dont la
partle arrire schledlicher Schallabsorptionsfahigkeit umhullt    est
ouverte. sind. 6. Systeme de haut-parleur selon la revendication 1, dans
lequel Revendicatlons                                so            ladite
console de haut-parleur comporte un ecran de separation pour diviser
l'espace In- 1. Systeme de haut-parleur comprenant:                terne do
ladito console de haut-parleur en une une console de haut-parleur
comportant       premlire cavit6 et une seconde cavite, et un 6cran
acoustique avant et un ecran acousti-       . ledit premier 6cran
acoustique comporte quo arriere qui sont dispoeso sensiblement paral-  55
un conduit raccord6 A l'lnterieurde ladite seconds laes l'un A I'autre,
cavit6 faisant de ce fait quo ladite premlore cavite une paire de
haut-parleurs qul oet mont6e    est une cavite de type reflection de
basses. sur lee 6crans acoustiques respectifs etfonction- 12    23
EP 0 410 352 B1                 24 7. Systbme de haut-parleur selon Ia
revendIcatlon 1, dane loquel ladite console de haut-parleur comporte un
6cran de sbparation pour divisor l'espace in- terne de ladits console de
haut-parlsur en une   c premeire cavitb et une secondo cavit, et ladits
premlibre caviti oet raccord6o a l'ex- terieur par l'intbrm6daire d'un
conduit qui p6ne- tre dans lodit 6oran de sbparation a I'interieur de
l'espace de ladib second. cavit6 et dans leoit so-  lo cond 6oran
acoustique. . Systbme de haut-parleur solon la revendication 1, dana lequsl
le cote arribre de I'un quelconque des   15 haut-parleurs est enferm6 par
une bando absor- bant le son. 9. Systeme de haut-parleur salon la
revendlcation 1; dana lequel                             20 les cates
arrieres de la pair. des haut- parleura sont enferm6s par des bandes absor-
bant le son d'aptitude d'absorptlon de sons suf- fisamment diffhrentes. 25
30 35 40 46 50 55 13    


