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(54) VENTILATOR

(57) The present invention relates to improvements
in a ventilating apparatus installed in a ventilating hole in
an outer wall to enable natural ventilation. The ventilating
apparatus includes a sound deadening cartridge (10) in-
stalled in a ventilating hole (2) and a cap cover (20) de-
tachably installed in an interior opening of the ventilating
hole (2) and covering the sound deadening cartridge (10)
and thus the interior opening of the ventilating hole (2),
the cap cover (20) having an air outlet (24) through which

introduced external air having passed through the sound
deadening cartridge (10) is blown out into a room (4).
The air outlet (24) is placed along a wall surface (8) to
allow the introduced external air to flow out along the wall
surface (8). The air outlet (24) may have a normally open
portion (32) and an adjustment area (33) in which a con-
trol plate (30) is placed, the control plate opening and
closing a part of the air outlet (24) so that the amount of
airintroduced can be controlled. Alternatively, the air out-
let (24) may be normally open in all directions.
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Description
Technical Field

[0001] The present invention relates to a ventilating
apparatus provided at an air vent formed in an outer wall
of a building for natural ventilation, the ventilating appa-
ratus including a member that closes an opening closer
to the interior. More specifically, the present invention
relates to a ventilating apparatus that is useful both for
ventilation and for deadening of external noise entering
the room.

Background Art

[0002] A tight concrete building such as an apartment
has an air vent formed in its outer wall for ventilation. The
air vent is a hole that penetrates the outer wall. Accord-
ingly, the air vent generally has an outer part covered
with an outer wall hood to prevent rainwater from entering
the room. Further, an opening and closing mechanism
is installed in the room; the opening and closing mecha-
nism is called a louver or a ventilating register and ena-
bles the air vent to be opened and closed. The louver is
composed of for example, a cover made of stainless steel
or plastics and having an opening in a part of it and a
rotating plate that rotates inside the cover to open and
close the opening. The louver allows outer air introduced
into the air vent to be blown out, via a filter or a wire mesh,
into the room as it is.

[0003] However, since the ventilating hole is a
through-hole, external noise enters the room as it is un-
less certain sound insulating measures are taken.
[0004] Thus, as sound insulating measures for a ven-
tilating hole in a sound insulating room, for example, a
sound absorbing member is disposed in the outer wall
hood of the ventilating hole (see Japanese Utility Model
Laid-Open No. 5-59142).

[0005] Further, astructure has been proposed in which
a ventilating pipe having an opening in a side surface
located above when the pipe is buried is installed in a
ventilating hole penetrating the building, with the opening
covered with a sound absorbing material (see Japanese
Patent Laid-Open No. 2003-64797).

[0006] However, in all these ventilating apparatuses,
an air outletis opened almost straight to the interior (even
with the presence of a certain spread); introduced exter-
nal air is blown out into the room through the air outlet.
Accordingly, a person or an object standing in front of
the wall is exposed directly to the introduced external air.
This makes the person uncomfortable, so that the air
outlet is often closed up. This results in insufficient ven-
tilation, which in turn leads to a house dust problem or a
sick house problem. Moreover, the sound absorbing ma-
terial in the sound deadening mechanism may cause
germs to propagate, resulting in a stench. Further, bac-
teria may enter the room.

[0007] Furthermore, forced exhaust ventilation or the
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like using a ventilating fan or the like exerts a negative
pressure on the interior. This may disadvantageously
prevent a door from being opened. Moreover, the con-
ventional interior opening and closing mechanism called
the louver or ventilating register is not recognized as one
of interior decorations. Accordingly, the opening and
closing mechanism consists of a cover made of steel or
plastics and having a large opening in a front surface and
a plate laid on top of the cover. Thus, disadvantageously,
the opening and closing mechanism is insufficiently dec-
orative. As a result, the user disadvantageously hides
the ventilating hole behind furniture or the like.

[0008] Moreover, if furniture, for example, a sofa, is
placed below the air outlet, introduced external air falls
on a person sitting in the sofa. The person may thus feel
cold. If not only simple adjustment of the quantity of air-
flow but also a change in air blowout direction or width
are desired, this cannot be achieved.

[0009] Further, the sound deadening mechanismis in-
stalled in an air vent formed in a wall of thickness at most
tencm or more. Accordingly, the sound deadening mech-
anism is mainly composed of a sound absorbing material
and thus has a low sound deadening effect at less than
1 kHz. In addition, the sound deadening mechanism has
such a complicated attachment structure as must be han-
dled by experts in maintenance. It is thus difficult for res-
idents to replace the sound deadening mechanism with
a new one.

[0010] Itis anobject of the present invention to provide
a ventilating apparatus which makes the residents un-
conscious of blowout of introduced external air into the
room and which can spread the air throughout the room
quickly. It is another object of the present invention to
provide a decorative ventilating apparatus that can be
utilized as one of interior decorations. Itis further another
object of the present invention to provide a ventilating
apparatus that has an excellent sound insulating effect.
Itis further another object of the present invention to pro-
vide a ventilating apparatus that allows a sound deaden-
ing mechanism to be easily replaced with a new one.

Disclosure of the Invention

[0011] To accomplish the objects, the present inven-
tion provides a ventilating apparatus installed in a venti-
lating hole drilled in an outer wall of a building to enable
natural ventilation, the apparatus comprising a sound
deadening cartridge installed in the ventilating hole and
a cap cover detachably installed in an interior opening of
the ventilating hole to cover the sound deadening car-
tridge and thus the interior opening of the ventilating hole,
the cap cover having an air outlet through which intro-
duced external air having passed through the sound
deadening cartridge is blown out into a room, wherein
the air outlet is placed along a wall surface to allow the
introduced external air to flow out along the wall surface.
[0012] This prevents a person or an object standing in
front of the wall from being exposed directly to the intro-
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duced external air. The person thus does not feel uncom-
fortable. Consequently, ventilation can be continued for
24 hours, thus reducing the amount of house dust and
preventing a sick house. Further, no negative pressure
is exerted, thus avoiding the problem that the door cannot
be opened. Furthermore, the front surface of the front
cover closing the ventilating hole can be decorated. This
enables a novel design established as a part of interior
decoration.

[0013] The cap cover includes a mounting base fixed
to the ventilating hole and a front cover detachably at-
tached to the mounting base. The sound deadening car-
tridge is detachably attached to a rear surface of the front
cover. In this case, removal of the front cover from the
mounting base allows the whole sound deadening car-
tridge to be removed from the ventilating hole. Moreover,
the sound deadening cartridge can be installed in the
ventilating hole by removing and replacing the sound
deadening cartridge with a new one and then attaching
the front cover to the mounting base again. Therefore,
the sound deadening cartridge can be easily replaced
with a new one even by a person who is not an expert in
maintenance.

[0014] Further, in the ventilating apparatus according
to the present invention, the front cover has a ring-like
attachment member that can be attached to and de-
tached from the mounting base so that an air outlet is
formed between the cover and the attachment member.
In this case, by changing the position at which attachment
member of the cap cover is installed on the mounting
base, it is possible to change the position and direction
of the air outlet as well as position of a control plate. This
in turn enables a change in the direction of a normally
open portion of the air outlet and in the position of the
control plate. That is, the position and direction of the
normally open portion and adjustment section can be ap-
proximately changed in association with the appropriate
position and direction of the normally open portion and
adjustment section which vary depending on the mount-
ing position of the ventilating apparatus and the arrange-
ment of furniture or the like. Furthermore, opening and
closing the control plate allows the quantity of airflow to
be adjusted but also enables a change in air blowout
direction and width.

[0015] The cap cover preferably has a top panel that
can be attached to and detached from the front cover,
on a front surface of the front cover. In this case, the
design can be changed by replacing the top panel, which
occupies a large area of the front cover, with a different
one. In particular, if the top panel is transparent, an ar-
bitrary design, for example, an exhibit such as a favorite
photograph, picture, pattern, wall paper, or pressed flow-
er can be decorated between the top panel and the front
cover. Therefore, the ventilating apparatus can be uti-
lized as interior decoration.

[0016] Further, in the ventilating apparatus according
to the present invention, the air outlet preferably com-
prises a normally open portion and an adjustment area
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in which a control plate is placed, for opening and closing
a part of the air outlet so that the amount of air introduced
can be controlled. In this case, the air outlet is partly ar-
bitrarily opened and closed by the control plate to enable
adjustment of the amount of external air introduced and
the external air blowout direction. However, at least a
part of the air outlet is normally open and is not closed
up. This ensures sufficient natural ventilation. Further,
the air outlet may be formed parallel to the wall surface
so as to be open in all directions and may be normally
open. In this case, the air outlet is always open in any
direction regardless of the arrangement of furniture or
the like and is thus not closed up. This ensures sufficient
natural ventilation.

[0017] Moreover, the control plate is placed between
the front cover of the cap cover and an attachment mem-
ber. The control plate is fitted into a guide groove formed
along edges of the front cover and attachment member
and is supported so that the control plate can slide in the
guide groove along the edges. In this case, opening and
closing the control plate enables not only adjustment of
the quantity of airflow but also a change in air blowout
direction or width.

[0018] Further, in the ventilating apparatus according
to the present invention, the normally open portion is lo-
cated in an upper part of the air outlet; the normally open
portion remains open even when the control plate is fully
closed. In this case, external air is always blown upward
out of the normally open portion, which is not closed up,
and along the wall surface. Consequently, introduced ex-
ternal air is blown out into the room without making the
residents unconscious of the blowout. This ensures suf-
ficient 24-hour natural ventilation. Furthermore, the ex-
ternal air is blown out along the wall surface toward the
ceiling. The external air can thus be spread quickly
throughout the room. Moreover, when the control plate
is used to adjust the air outlet, the blowout of the intro-
duced external air converges on the ceiling. This pre-
vents a person or an object standing below the ventilating
apparatus from being exposed directly to the external air.
[0019] Furthermore, in the ventilating apparatus ac-
cording to the present invention, the sound deadening
cartridge consists of an expanding silencer and a sound
absorbing material which covers an inner surface of the
expanding silencer and an external air inlet and which
also acts as afilter. In this case, when external air intro-
duced into the room as a result of natural ventilation or
forced exhaust ventilation passes through the sound
deadening cartridge, dust and possibly pollen and the
like are removed and prevented from entering the room.
Then, sound deadening and attenuation are carried out
over a wide frequency band from low to high frequencies
as a result of attenuation based on expansion and reso-
nance and attenuation based on sound absorption. Sub-
sequently, the external air is blown slowly out of the air
outletin all directions, the air outlet being open along the
wall surface.

[0020] Further, preferably, a mixture of antibacterial,
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deodorant metal and titanium oxide with antibacterial,
deodorant ceramic is attached to the sound absorbing
material. In this case, while introduced external air is
passing through the sound deadening cartridge, the sur-
face of the sound deadening material, also serving as a
filter, captures and kills germs, which are contained in
the air and which causes a stench, to prevent their prop-
agation. This makes it possible to prevent a stench or
bacteria from entering the room.

[0021] Moreover, in the present invention, a detacha-
ble pre-filter preferably externally covers an external air
inlet in the sound deadening cartridge. More preferably,
the detachable filter covers the outside of the sound ab-
sorbing member which covers the external air inlet in the
sound deadening cartridge and which also serves as an
air filter. In this case, dust or pollen entrained in intro-
duced external air can be removed by the pre-filter before
beingintroduced into the sound deadening cartridge. The
sound absorbing material in the sound deadening car-
tridge is unlikely to be clogged. This makes it possible to
increase the amount of time before the sound deadening
cartridge itself must be replaced with a new one.

Brief Description of the Drawings

[0022] Figure 1 is a central vertical sectional view
showing an embodiment of a ventilating apparatus ac-
cording to the present invention. Figure 2 is a diagram
showing the relationship between a cap cover and a
sound deadening cartridge of the ventilating apparatus;
Figure 2Ais a side view and Figure 2B is a sectional view
taken along line lI-11. Figure 3 is a perspective view show-
ing the appearance of the cap cover of the ventilating
apparatus. Figure 4 is a diagram showing a front cover
of the ventilating apparatus; Figure 4A is a front view and
Figure 4B is a partly exploded side view. Figure 5 is a
rear view of the front cover. Figure 6 is a diagram showing
a top panel of the ventilating apparatus; Figure 6A is a
front view and Figure 6B is a partly exploded side view.
Figure 7 is a diagram showing an attachment member
of the ventilating apparatus; Figure 7A is a front view and
Figure 7B is a partly exploded side view. Figure 8 is a
diagram showing a mounting base of the ventilating ap-
paratus; Figure 8A is afront view and Figure 8B is a partly
exploded side view. Figure 9 is a partly exploded side
view of the sound deadening cartridge of the ventilating
apparatus. Figure 10 is a graph showing measurement
tests on the sound insulating performance [acoustic
transmission loss] of the ventilating apparatus according
to the present invention. Figure 11 is a central vertical
sectional view showing another embodiment of a control
plate of the ventilating apparatus. Figure 12 is a central
vertical sectional view showing another embodiment of
the ventilating apparatus according to the present inven-
tion. Figure 13 is a diagram showing the relationship be-
tween a cap cover and a sound deadening cartridge of
the ventilating apparatus; Figure 13A is a side view and
Figure 13B is a sectional view taken along line XII-XII.
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Best Mode for Carrying Out the Invention

[0023] The configuration of the present invention will
be described below in detail on the basis of the best mode
shown in the drawings. Figures 1 to 10 shows an em-
bodiment of the present invention. The ventilating appa-
ratus is installed in a ventilating hole 2 drilled in an outer
wall 1 of a building to enable natural ventilation. The ven-
tilating apparatus comprises a sound deadening car-
tridge 10 installed in the ventilating hole 2 and a cap cover
20 detachably installed in an interior opening 6 of the
ventilating hole 2 and covering the sound deadening car-
tridge 10 and thus the interior opening 6 of the ventilating
hole 2. A hood 5 or the like is normally installed at an
exterior opening 7 in the outer wall 1 to prevent the entry
of rainwater from outdoors 3.

[0024] As shown in Figures 1 to 3, the cap cover 20
includes at least a mounting base 21 fixed to the venti-
lating hole 2 and a front cover 22 detachably attached to
the mounting base 21. An air outlet 24, which blows out
into a room 4 introduced external air having passed
through the sound deadening cartridge 10, is formed to
be open parallel to a wall surface 8.

[0025] In the present embodiment, the front cover 22
has a ring-like attachment member 25 that can be at-
tached to and detached from the mounting base 21. The
air outlet 24 is formed by creating a space between the
attachment member 25 and the front cover 22. Specifi-
cally, the mounting base 21 and the front cover 22 are
connected together by installing the attachment member
25, having a pawl, between the mounting base 21 of the
cap cover 20 and the front cover 22. The air outlet 24,
which blows out into the room 4 introduced external air
having passed through the sound deadening cartridge
10, is formed between the mounting base 21 and the
front cover 22. That is, the front cover 22 is attached to
the attaching pawl 26 of the attachment member 25, de-
tachably attached to the mounting base 21, fixed to the
outer wall 1. A space of a specified size is created be-
tween the attachment member 25, integrated with the
mounting base 21, and the front cover 22, to constitute
the air outlet 24.

[0026] Inthe presentembodiment, the air outlet 24 fac-
ing the ceiling is opened up to 220° including a normally
open portion 32 of about 110° when the apparatus is
placed to face the ceiling. The remaining area of 140°
closer to the floor is a normally closed area 34. A control
plate 30 is placed between the normally closed area 34
and the normally open area 32. An adjustment area 33
is set so as to allow the control plate 30 to open and close
within the range of about 55° in a lateral direction. In the
present embodiment, the normally open portion 32 is
placed to face upward, while the normally closed portion
34 is placed to face downward. Normally introduced ex-
ternal air is blown out mainly upward around a vertical
axis and along the wall. The external air is not blown out
toward the residents’ feet or the floor. The angles of the
normally open portion 32, normally closed portion 34,
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and adjustment area 33 are limited to the above values.
Of course, these values can be freely set.

[0027] The control plate 30 is placed in the air outlet
24 and can partly open and close the air outlet 24 to
control the amount of external air introduced. The control
plate 30 is placed between the front cover 22 of the cap
cover 20 and the mounting base 21. The control plate 30
is fitted into a guide groove 31 formed along edges of the
front cover 22 and mounting base 21. The control plate
30 is thus supported so that it can slide through the guide
groove 31 along the edges. Even when the control plate
30 is fully closed, the upper normally open portion 32 of
the air outlet 24 remains open.

[0028] As shown in Figure 8, the mounting base 21
has a cylindrical portion 21a inserted into the interior
opening 6 of the ventilating hole 2, drilled in the outer
wall 1, and a flange portion 21b extending radially out-
ward from the edge of the opening 6. With the cylindrical
portion 21ainserted into the ventilating hole 2, the flange
portion 21b is fixed to the wall surface 8 using screws or
the like. The flange portion 21b of the mounting base 21
is provided with hooks 21c used to detachably fix the
attachment member 25, which partitions the air outlet 24.
Inthe presentembodiment, four hooks 21c are integrated
with the mounting base 21 and arranged at intervals of
90°.

[0029] On the other hand, as shown in Figure 7, the
attachment member 25 is provided with four L-shaped
engagement grooves 25a corresponding to the hooks
21c on the mounting base 21. The attachment member
25 is fixedly engaged with the mounting base 21 by in-
serting each of the hooks 21c¢ into an introducing portion
25a’ of the corresponding L-shaped engagement groove
25a so that the hook 21c¢ projects from the front surface
of the attachment member 25, and then slightly rotating
the attachment member 25. Accordingly, every rotation
of the attachment member 25 enables the position where
the attachment member 25 is attached to the mounting
base 21 to be shifted by 90°. This makes it possible to
change the positions of the normally open portion 32 of
the air outlet 24 and the control plate 30 and thus the
introduced external air blowout position and direction. In
the figures, reference numeral 21d denotes a screw hole.
[0030] Further, one or more attaching pawls 26 pro-
jecting toward the room 4 are provided on a surface of
the attachment member 25 which is opposite to its sur-
face abutting against the mounting base 21. Each of the
attaching pawls 26 has two step portions 26a that are
tapered step by step toward its tip. Intermediate rings 27
are fixedly arranged at constant intervals using the step
portions 26a as stoppers. The intermediate rings 27 func-
tion as straightening vanes and serve as barricades that
inhibit foreign matter from entering the air outlet 24. A
dovetail groove 27a is formed in the inner peripheral sur-
face of each of the intermediate rings 27. Each of the
attaching pawls 26 is fitted into the corresponding groove
27a to allow the plurality of intermediate rings 27 to be
fixed at intervals. Each of the intermediate ring 27 and
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the attachment member 25 are positioned using the two
step portions 26a of the attaching pawl 26 as stoppers.
In this case, Figure 1 shows the two intermediate rings
27. However, the present invention is not limited to this.
Itis possible to produce the foreign matter entry prevent-
ing effect and the straightening effect provided that at
least one intermediate ring 27 is provided.

[0031] Asshown in Figure 4, as many holding portions
22a as the attaching pawls 26 on the attachment member
25 are provided on the front cover 22 at the corresponding
positions; each of the holding portions 22a consists of a
C-shaped groove and each of the attaching pawls 26 on
the attachment member 25 is inserted into the corre-
sponding holding portion 22a. The front cover 22 is de-
tachably assembled with the attachment member 25 by
inserting each of the holding portions 22a into the tip of
the corresponding attaching pawl 26 on the attachment
member 25, fixed to the wall surface 8 via the mounting
base 21.

[0032] The front cover 22 is provided with hooks 22b
projecting from its rear surface. In the present embodi-
ment, the hooks 22b are integrated with the front cover
22. Three hooks 22b are provided at intervals of 90°. The
hooks 22b engage with L-shaped engagement grooves
11a formed in a front surface of a front case 11 of the
sound deadening cartridge 10, in the present embodi-
ment, three-L-shaped engagement grooves 11a. That s,
the front cover 22 and the sound deadening cartridge 10
are fixedly engaged with each other by inserting each of
the hooks 22b into an introducing portion 11a’ of the cor-
responding L-shaped engagement groove 11a in the
front case 11 of the sound deadening cartridge 10, and
then slightly relatively rotating the sound deadening car-
tridge 10. Accordingly, while remaining attached to the
front cover 22, the sound deadening cartridge 10 is in-
serted into the ventilating hole 2 through the opening in
the mounting base 21. In this state, each of the holding
portions 22a of the front cover 22 is fitted and coupled to
the tip of the corresponding attaching pawl 26 on the
attachment member 25. Then, the front cover 22 and the
sound deadening cartridge 10 are fixed to the outer wall
1 via the attachment member 25 and the mounting base
21.

[0033] A guide groove 31 is formed in the opposite
surfaces of the front cover 22b and attachment member
25 to movably support the control plate 30, which adjusts
the opening of the air outlet 24. In the present embodi-
ment, the control plate 30 constitutes a circular arc having
the same curvature as that of contour of the front cover
22b. The control plate 30 is slidably supported between
the front cover 22b and the attachment member 25 so
that its opposite edges are fitted into the guide groove
31. The movable range (the amount of opening and clos-
ing) of the control plate 30 is determined by the length of
the guide groove 31 in the direction in which the air outlet
24 is closed. The movable range of the control plate 30
is determined by the abutment against a boundary step
35 in the direction in which the air outlet 24 is opened.
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The control plate 30 can be fixed to an arbitrary position
using a frictional force acting on its part fitted into the
guide groove 31.

[0034] Further, the air outlet 24 partly has a normally
closed area (normally closed portion) 34. The normally
closed portion 34 extends between the front cover 22b
and the attachment member 25. The air outlet 24 is
closed by providing a bulkhead 29 between the front cov-
er 22b and the attachment member 25 to close the space.
In the present embodiment, the bulkhead 29 is placed
inside the control plate 30 and integrated with the rear
surface of the front cover 22b. The boundary step 35 is
formed at an intermediate position to prevent movement
of the control plate 30, which slides upward. Further, a
catching portion 36 is provided at each of the opposite
ends of the control plate 30 so as to project radially out-
ward. The control plate 30 can be easily opened and
closed by catching the user’s finger on the catching por-
tion 36.

[0035] Theintermediate ring 27 has an outer diameter
smaller than those of the front cover 22 and the attach-
ment member 25. Preferably, at least one intermediate
ring 27 is placed between the front cover 22 and the at-
tachment member 25 so as to be recessed with respect
to them. The bulkhead 29 and the control plate 30 are
arranged on (around) the intermediate ring 27. In the
present embodiment, the intermediate ring 27 consists
of a concentric ring and generally has a small diameter.
It is sufficient that the intermediate ring 27 can avoid in-
terfering with the control plate 30 at least within the mov-
able range of the control plate 30.

[0036] Moreover, the cap cover 20 has a top panel 23
that can be attached to and detached from the front cover
22. In the present embodiment, the top panel 23 is com-
posed of a transparent material. An exhibit 28 such as a
favorite photograph, picture, pattern, wall paper, or
pressed flower can be housed between the top panel 23
and the front cover 22 so that a user can enjoy looking
it. The transparent top panel 23 is not limited to a partic-
ular shape provided that it is shaped to form a space in
which the exhibit 28 such as a photograph can be housed.
In the present embodiment, the top panel 23, including
the front cover 22, is shaped like a dome generally bulg-
ing forward. A method for fixing the transparent top panel
23 to the front cover 22 is not limited to particular means.
For example, the transparent top panel 23 may be de-
tachably installed on the front cover 22 utilizing its elastic
force. However, in the present embodiment, a plurality
of, for example, four projections 23a are provided around
the periphery of the transparent top panel 23 as shown
in Figure 6. The projections 23a are attached to the front
cover 22 utilizing the L-shaped engagement grooves 22c,
formed in the front cover 22. That is, the projections 23a
are fixedly engaged with the L-shaped engagement
grooves 22c by abutting and pushing theminthe engage-
ment grooves 22c¢ and slightly rotating them in a circum-
ferential direction. That is, the front cover 22 and the
transparent top panel 23 are fixedly engaged with each
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other by inserting each of the projections 23a into an
introducing portion 22¢’ of the corresponding L-shaped
engagement groove 22c toward the rear surface of the
front cover 22 and then slightly rotating the transparent
top panel 23.

[0037] The sound deadening cartridge 10 consists of
an expanding silencer 18 and sound absorbing materials
19 and 37 which cover an inner surface of the expanding
silencer 18 and an external air inlet 15 and which also
serve as filters. In the present embodiment, in the sound
deadening cartridge 10, the expanding silencer forming
an expandable, resonant space is formed by combining
an external cylinder 13 that can be separated into a front
case 11 and a rear case 12, with an internal cylinder 14
shorter than the external cylinder 13. An exhaust port 16
in communication with the air outlet 24 is opened in a
peripheral surface of the front case 11 so as to face in
all directions. In the present embodiment, the exhaust
port 16 is formed between ribs 11b provided at intervals
of 45°. The exhaust port 16 has a large opening area and
offers a minimum air-flow resistance. That is, the amount
of ventilation is not substantially affected because effec-
tive opening area is not substantially reduced.

[0038] The rearcase 12 of the external cylinder 13 and
the internal cylinder 14 are concentrically arranged and
connected together by a wall 17. The length L1 of the
internal cylinder 14 is set about one-fifth of the length L2
of the external cylinder 13 between inner walls. The
sound absorbing material 19 is bonded to an inner sur-
face of the external cylinder 13 and to an outer surface
of the wall 17 including the external air inlet 15 in the
internal cylinder 14. In this case, parts of the sound ab-
sorbing materials 37 and 19 which is located in the ex-
haust port 16 also serve as air filters; the sound absorbing
material 37 covering the external air inlet 15 and the
sound absorbing material 19 is placed on the inner pe-
ripheral surface of the external cylinder 13. The detach-
able pre-filter 38 externally covers the external air inlet
15. In the present embodiment, the pre-filter 38 is de-
tachably installed outside the sound absorbing material
37, which covers the external air inlet 15. The pre-filter
38 is composed of, for example, a non-woven fabric filter
39 and a presser ring 40 that holds the periphery of the
non-woven fabricfilter 39. The pre-filter 38 is fixed without
using any screws, by fitting the presser ring 40 into a
concave portion at an end of the sound deadening car-
tridge 10 which is closer to the external air inlet. The
pre-filter 38 is detachably installed. To facilitate an at-
taching and detaching operations, the presser ring 40
has four elastic pawls 41 disposed on its circumference;
the elastic pawls 41 comprise projections with a small
height of about 0.25 mm and can be deformed in an in-
ternally radial direction. The elastic pawls 41 are utilized
to fix the presser ring 40 and to remove it from the car-
tridge 10. The pre-filter 38 is used to capture large con-
taminants, dust, pollen, and the like, which are entrained
in introduced external air, to prevent them from entering
the sound deadening cartridge 10. Accordingly, simple
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replacement of the pre-filter 38 prevents the sound ab-
sorbing materials 37 and 19, also serving as air filters,
from being clogged. This makes it possible to increase
the amount of time before the sound deadening cartridge
main body must be replaced with a new one.

[0039] A material for the sound absorbing materials 19
and 37 is not particularly limited. However, it is preferable
to use a non-woven fabric consisting of an organic poly-
mer such as polyester or a porous material such as an
urethane foam. More preferably, a mixture of an antibac-
terial, deodorant metal and titanium oxide with antibac-
terial, deodorant ceramic is attached to in the sound ab-
sorbing materials 19 and 37 or the sound absorbing ma-
terials 19 and 37 are impregnated with the mixture. In
this case, while introduced external air is passing through
the sound deadening cartridge, the surface of the sound
deadening materials, also serving as filters, capture and
kill germs, which are contained in the air and which caus-
es a stench. Consequently, a stench or the entry of bac-
teria can be prevented even if the flow of external air is
stagnant or even if temperature or humidity environment
is such that germs are likely to propagate. Here, the an-
tibacterial, deodorant ceramic is preferably composed of
one or more ceramics selected from a group consisting
of for example, SiO,-, Al3O3-, TiO,-, ZrO,-, and
Fe,Os-based ceramics. The antibacterial, deodorant
metal is preferably composed of one or more metals se-
lected from gold, silver, and copper. By dispersing the
antibacterial, deodorant metal and the antibacterial, de-
odorant ceramic or coating or impregnating the fibrous
or porous material surfaces of the sound absorbing ma-
terials 19 and 37 with the antibacterial, deodorant metal
and the antibacterial, deodorant ceramic together with
titanium oxide, which functions as a photocatalyst, and
then allowing the sound absorbing materials to harden,
it is possible to capture and kill germs, which cause a
stench or the like over a long period. Parts of the sound
absorbing materials on which the photocatalyst is not ef-
fective may not be coated with titanium oxide.

[0040] The ventilating apparatus according to the
present embodiment configured as described above can
be constructed as described below.

[0041] First, the mounting base 21 is inserted into the
interior opening 6 of the ventilating hole 2, drilled in the
outer wall 1. The mounting base 21 is then fixed using
screws (not shown) or the like. Then, the hooks 22b on
the rear surface of the front cover 22 are utilized to fix
the cap cover 20 to the mounting base 21 via the attach-
ment member 25; the sound deadening cartridge 10 has
been attached to the cap cover 20. The cap cover 20 is
fixed to the mounting base 21 simply by performing the
following operation. The introducing portions 25a’ of the
L-shaped engagement grooves 25a in the attachment
member 25 are inserted around the corresponding hooks
21c, projecting from the mounting base 21; the sound
deadening cartridge 10 has been inserted into the ven-
tilating hole 2 through the opening in the mounting base
21. Subsequently, the cap cover 20 is slightly rotated in
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the engaging direction.

[0042] The cap cover 20, consisting of the attachment
member 25, intermediate ring 27, front cover 22, and
control plate 30, is fixed to the mounting base 21 after
having been assembled into one member. That is, the
intermediate ring 27 and the front cover 22 are sequen-
tially fitted into the attaching pawls 26 of the attachment
member 25. The control plate 30 is inserted into a pre-
determined position between the front cover 22 and the
attachment member 25. The opposite edges of the con-
trol plate 30 are fitted into the guide groove 31. The tips
of the attaching pawls 26 of the attachment member 25
are inserted into and coupled to the holding portions 22a
of the front cover 22. Thus, the front cover 22 is fixed to
the outer wall 1 via the attachment member 25 and the
mounting base 21. Moreover, the sound deadening car-
tridge 10 is attached to the rear surface of the front cover
22. Accordingly, the sound deadening cartridge 10 is sup-
ported in the ventilating hole 2 via the front cover 22.
[0043] Further, the sound deadening cartridge 10 is
fixedly attached to the front cover 22 by fitting the hooks
22b into the corresponding L-shaped grooves 11a, and
then slightly rotating the sound deadening cartridge 10
on the hooks 22b; the hooks 22b are provided on the rear
surface of the front cover 22 and are open in an externally
radial direction, and the L-shaped grooves 11a are
formed in the front surface of the front case 11. Accord-
ingly, the sound deadening cartridge 10 can be removed
from the front cover 22 simply by pulling the sound dead-
ening cartridge 10 while rotating it in a direction opposite
to that for fixing with respect to the front cover 22. Con-
sequently, the sound deadening cartridge 10 can be eas-
ily replaced with a new one.

[0044] Moreover, the front surface of the front cover
22 is decorated with a favorite photograph, picture,
pressed flower, wallpaper, or the like and is then covered
with the transparent top panel 23. The transparent top
panel 23 is fixed by placing the projections 23a, provided
around the periphery, in the corresponding engagement
grooves 22cin the front cover 22 and then slightly rotating
the top panel 23 in the circumferential direction for en-
gagement. Accordingly, to replace the photograph or the
like sandwiched between the front cover 22 and the trans-
parent top panel 23, the top panel 23 has only to be re-
moved by rotating it in the opposite direction.

[0045] Thus, with the ventilating apparatus according
to the present embodiment, the installation of the trans-
parent top panel 23 changes the interior design of the
ventilating apparatus. Consequently, it is possible to
make an interior atmosphere suitable for the season by
adopting a color or design suitable for the season to give
a cold or warm feeling. Furthermore, not only the color
but also the combination of the transparent top panel 23
and the front cover 22 may be varied.

[0046] Moreover, since the air outlet 24 is formed be-
tween the front cover 22 and the attachment member 25,
itis possible to provide a large spacing between the front
cover 22 and the attachment member 25. Pressure loss
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can be reduced by increasing the width of the air outlet
24. This improves the natural ventilating capability.
[0047] Further, with the ventilating apparatus accord-
ing to the present embodiment, instead of flowing
straight, introduced external air collides against the wall
of front case of the sound deadening cartridge 10 and
then flows into the room while spreading parallel to the
wall surface and radially outward (radiantly). Accordingly,
the ventilating apparatus according to the present inven-
tion comprises a sound insulating function to attenuate
the propagation of outdoor noise to the indoor. Therefore,
the ventilating apparatus according to the present inven-
tion can ventilate not only general homes but also rooms
in medical facilities or the like which must be quiet.
[0048] Further, the sound absorbing material 19 may
have a dust filtering function. This improves the purity of
external air introduced into the room. Moreover, since
natural ventilation is based on a difference in pressure
between the indoors and the outdoors, external air free
from pollen or the like can be introduced by employing a
sound absorbing material having a pollen removing func-
tion or a separate filter.

[0049] Measurement tests were conducted on the
sound insulating performance (acoustic transmission
loss) of the ventilating apparatus according to the present
embodiment. The sound deadening characteristic of the
ventilating apparatus was as shown in Figure 10.
[0050] The ventilating apparatus used for the meas-
urement tests is shown in Figure 1. In the sound dead-
ening cartridge 10, the external cylinder 13 had a length
L1 of 144 mm, an outer diameter of 136 mm, and an inner
diameter of 130 mm. The internal cylinder 14 had an inner
diameter of 50 mm, an outer diameter of 55 mm, and a
length L2 of 104 mm. The external air inlet 15 was formed
in the internal cylinder 14 at a position 10 mm away from
the end of the external cylinder 13. The exhaust port 16
in the external cylinder 13 had eight openings each of
length 32 mm and angle of aperture 40°. The sound ab-
sorbing material 19, consisting of a polyurethane foam
of thickness 5 mm, covered the inner front surface of
each exhaust port 16 and the front surface at the end of
the external cylinder as well as the inner surface of the
external cylinder 13 and the entire surface of the external
cylinder which is closer to the external air inlet 15. The
maximum opening of the air outlet 24 and the normally
closed area were 220° and 140°, respectively.

[0051] The tests were conducted using a method for
displaying and measuring environmental noise in accord-
ance with JIS-Z8731. The results of the present tests
showed a significant improvement in sound insulation
over the entire audible frequency band, particularly in a
band of 200 Hz to 3.15 kHz compared to comparative
examples 1 and 2. In particular, a significant sound insu-
lating performance was exhibited at a frequency of 500
Hz to 1 kHz.

[0052] Asdescribed above, the sound insulating effect
can be improved. Further, since the exhaust port 16 is
formed almost all along the circumference of the cartridge
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10, the amount of ventilation is not substantially affected
because the effective opening area is not substantially
reduced.

[0053] The above embodiment is an example of a pre-
ferred implementation. However, the present invention
is not limited to this. Many variations may be made to the
embodiment without departing from the spirit of the
present invention. For example, in the present embodi-
ment, a photograph or a pressed flower is accommodat-
ed below the transparent top panel 23 as a decoration.
However, various designs or photographs may be printed
directly on the top panel 23 itself to provide top panels
23 with various colors or designs. Then, the interior de-
signh may be varied by changing the top panel 23.
[0054] Further, in the present embodiment, the nor-
mally closed portion 34 is placed to face downward. The
normally open portion 32 is placed to face upward. The
adjustment area 33 is placed to face in a lateral direction.
However, the normally open portion 32 and the adjust-
ment area 33 may be placed to face upward and down-
ward, respectively, with the normally closed portion 34
sandwiched between them so that introduced external
air can be blown out downward. Moreover, if introduced
external air is desired to be blown out toward the resi-
dents’ feet, the normally open portion 32 can be placed
in the lower part of the ventilating apparatus of the same
structure by removing the attachment member 25 from
the mounting base 21, rotating the attachment member
through 180°, and then attaching it to the mounting base
21. Further, the control plate (shutter) 30 may not only
slide in the circumferential direction to change the open-
ing of the air outlet 24 but also penetrate the front cover
22 so that it can move toward and away from the wall as
shown in Figure 11. In the latter case, the opening can
be adjusted between a fully closed state and a fully open
state within a specified area. A catching portion 36’ is
provided at a proximal end of the control plate 30 so that
the user can utilize the catching portion 36’ to move the
control plate 30 in and out to adjust the opening of the
air outlet 24. This embodiment is free from the normally
closed portion 34 and is composed only of the normally
open portion 32 and the adjustment area 33. However,
the normally closed portion 34 may be provided.

[0055] Further, in the present embodiment, the front
cover 22, the intermediate ring 27, and the attachment
member 25 are pre-assembled and integrated into one
block, which can then be detachably attached to the
mounting base 21. However, the present invention is not
limited to this. All the parts may be sequentially assem-
bled to and disassembled from the mounting base 21. In
this case, an operation of replacing the sound deadening
cartridge 10 is performed by enabling only the front cover
22 and the sound deadening cartridge 10 attached to the
front cover 22 to be attached to and detached from the
attaching claws 26. For example, the front cover 22 is
removed from the attaching pawl 26 to take the sound
deadening cartridge 10 out of the ventilating hole 2. The
sound deadening cartridge 10 is replaced with a new
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one. The front cover 22 is then fitted into the attaching
pawl 26 to install the sound deadening cartridge 10 in
the ventilating hole 2.

[0056] Moreover, the attachment member 25 may be
omitted and the attaching pawls supporting the front cov-
er 22 and intermediate ring 27 may be projected directly
from the mounting base 21. Then, the air outlet 24 is
formed of a space created between the mounting base
21 and the front cover 22. In this case, an operation of
replacing the sound deadening cartridge 10 is performed
by enabling only the front cover 22 and the sound dead-
ening cartridge 10 attached to the front cover 22 to be
attached to and detached from the mounting base 21.
[0057] Further, the air outlet 24 may be normally open
in all directions. For example, as with the ventilating ap-
paratus shown in Figures 12 and 13, the air outlet 24,
through which introduced external air having passed
through the sound deadening cartridge 10 is blown out
into the room 4, may be open parallel to the wall surface
8 in all directions (360°) so as to allow the introduced
external air to flow out along the wall surface 8. In this
case, the air outlet is always open in any direction re-
gardless of the arrangement of furniture or the like and
is thus not substantially closed up. This ensures sufficient
natural ventilation.

[0058] Inthe embodiment shown in Figures 12 and 13,
the air outlet 24 is formed by connecting the mounting
base 21 and the front cover 22 together between the
mounting base 21 of the cap cover 20 and the front cover
22 via a second ring panel 25 with a pawl; introduced
external air having passed through the sound deadening
cartridge 10 is blown out into the room 4 through the air
outlet 24. One or more intermediate rings 27 function
both as barricades inhibiting foreign matter from entering
the air outlet 24 and as straightening vanes; the interme-
diate rings 27 have a simple structure in which they are
fixedly arranged at constant intervals between the front
cover 22 and the mounting base 21. Therefore, the air
outlet 24 has a very simple configuration. The remaining
part of configuration of the air outlet 24 is basically the
same as that in the embodiment shown in Figures 1 to
10 except that it is normally open in all directions.
[0059] In this ventilating apparatus, the front cover 22,
the intermediate ring 27, and the attachment member 25
may be assembled and integrated into one block and
then detachably attached to the mounting base 21, as in
the case of the ventilating apparatus according to the
embodiment shown in Figures 1 to 10. However, since
the control plate 30 is not placed between the front cover
22 and the attachment member 25, the parts may be
sequentially assembled to the mounting base 21.
[0060] That is, the attachment member 25 is fixedly
caught on the mounting base 21, fixed to the outer wall
1. The intermediate ring 27 is sequentially fixedly fitted
into the attaching pawls 26 on the attachment member
25. Then, while remaining attached to front cover 22, the
sound deadening cartridge 10 is inserted into the venti-
lating hole 2 through the opening in the mounting base
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21. In this state, the tips of the attaching pawls 26 of the
attachment member 25 are inserted into and coupled to
the corresponding holding portions 22a of the front cover
22. This allows the front cover 22 and the sound dead-
ening cartridge 10 to be fixed to the outer wall 1 via the
second ring panel 25 and the mounting base 21.

Claims

1. Aventilating apparatus installed in a ventilating hole
drilled in an outer wall of a building to enable natural
ventilation, the apparatus comprising:

asound deadening cartridge installed in the ven-
tilating hole;

and a cap cover detachably installed in an inte-
rior opening of the ventilating hole for covering
the sound deadening cartridge and thus the in-
terior opening of the ventilating hole, the cap
cover having an air outlet through which intro-
duced external air having passed through the
sound deadening cartridge is blown out into a
room, and the air outlet being provided along a
wall surface for allowing the introduced external
air to flow out along the wall surface.

2. The ventilating apparatus according to claim 1,
wherein the air outlet comprises a normally open por-
tion and an adjustment area in which a control plate
is placed, and the control plate opens and closes a
part of the air outlet so that an amount of air to be
introduced can be controlled.

3. The ventilating apparatus according to claim 1,
wherein the air outletis configured to be open parallel
tothe wall surface and in all directions and is normally
open.

4. The ventilating apparatus according to claim 1,
wherein the cap cover includes a mounting base
fixed to the ventilating hole and a front cover detach-
ably attached to the mounting base, and the sound
deadening cartridge is detachably attached to arear
surface of the front cover.

5. The ventilating apparatus according to claim 4,
wherein the front cover has a ring-like attachment
member that can be attached to and detached from
the mounting base so that the air outlet is formed
between the cover and the attachment member.

6. The ventilating apparatus according to claim 4,
wherein the air outlet is formed between the front
cover and the mounting base.

7. The ventilating apparatus according to claim 4,
wherein the cap cover has a top panel that can be
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attached to and detached from the front cover, on a
front surface of the front cover.

The ventilating apparatus according to claim 2,
wherein the cap cover includes a mounting base
fixed to the ventilating hole and a front cover detach-
ably attached to the mounting base, the front cover
has a ring-like attachment member that can be at-
tached to and detached from the mounting base, the
control plate is placed between the front cover of the
cap cover and the attachment member, and the con-
trol plate is fitted into a guide groove formed along
edges of the front cover and attachment member
and is supported so that the control plate can slide
in the guide groove along the edges.

The ventilating apparatus according to claim 2,
wherein the normally open portion is located in an
upper part of the air outlet, and the normally open
portion remains open even when the control plate is
fully closed.

The ventilating apparatus according to claim 1,
wherein the sound deadening cartridge comprises
an expanding silencer and a sound absorbing ma-
terial which covers an inner surface of the expanding
silencer and an external air inlet and which also
serves as a filter.

The ventilating apparatus according to claim 10,
wherein a mixture of antibacterial, deodorant metal
and titanium oxide with antibacterial, deodorant ce-
ramic is applied to the sound absorbing material.

The ventilating apparatus according to claim 1, fur-
ther comprises a detachable pre-filter externally cov-
ers an external air inlet in the sound deadening car-
tridge.

The ventilating apparatus according to claim 12,
wherein the pre-filter is installed outside the sound
absorbing member covering the external air inlet in
the sound deadening cartridge and also serving as
an air filter.
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