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(54) SILENCER AND VENTILATOR

(57) The present invention provides a silencer having
improved ease of maintenance and a small size and light
weight and a respiratory assistance device. The silencer
is provided to therapy equipment where pressurized air
is generated by a blower, and the pressurized air is sup-
plied to an airway of a patient from an attachment part
attached to the patient, the silencer being inserted into a
flow passage so as to reduce sound generated by the
therapy equipment, the pressurized air being introduced
from the blower to the patient through the flow passage,
wherein the silencer is provided outside a casing which
accommodates the blower.
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Description

[Technical Field]

[0001] The present invention relates to a silencer and
an artificial ventilator to which the silencer is connected.

[Background Art]

[0002] Conventionally, artificial ventilators have been
used for patients suffering from respiratory failure due to
various pathological conditions. For the artificial ventila-
tors, a respiratory assistance device for CPAP (Contin-
uous positive airway pressure) therapy is generally
known which is used for treatment of Sleep Apnea Syn-
drome (SAS). SAS occurs in such a manner that muscles
of the airway relax during sleep so that the root of the
tongue or the soft palate lowers thus obstructing the air-
way. It is said that the number of potential SAS patients
in Japan is more than three million. The risk of occurrence
of circulatory system disease for an SAS patient is con-
sidered two to four times higher than for a healthy person.
Further, an SAS patient has a high possibility of having
sleeping disorders which cause the patient to exhibit
symptoms of severe drowsiness and hence, the risk of
occurrence of a traffic accident for an SAS patient is two
or more times higher than for a healthy person. It is con-
sidered effective for a patient suffering from SAS to re-
ceive Continuous Positive Airway Pressure therapy
(CPAP therapy) which utilizes a respiratory assistance
device including a blower which applies a positive pres-
sure to the airway. Such a respiratory assistance device
uses compressed air supplied from the blower as intake
air, and supplies the pressurized air to the airway of a
patient.
[0003] A respiratory assistance device used for CPAP
therapy requires a high flow rate so that a blower and an
attachment part which supplies pressurized air to the
nose portion and the like are connected to each other by
a relatively wide air tube (corrugated tube) having a di-
ameter of 15 mm to 22 mm. During CPAP therapy, a
positive pressure of approximately 4.0 to 20.0 cm H2O
is applied. The respiratory assistance device includes
the blower so as to generate pressurized air. A rotational
speed of an impeller of the blower reaches 10000 to
20000 rpm. Accordingly, without any innovation, airflow
noise of the impeller or vibrations of a motor reaches the
attachment part on the patient through the air tube which
introduces pressurized air therethrough thus causing
sleep disturbance.
[0004] Figure 5 shows the configuration of a conven-
tional respiratory assistance device 80. The respiratory
assistance device includes a casing 85, a humidifier 40,
an air tube 60, and an attachment part 70. The casing
85 has a substantially sealed structure so as to attenuate
sound. The casing 85 includes a control part 10, a blower
20, a silencer 30, and a flow passage 50. The blower 20
is disposed in a silencer box 90 accommodated in a cas-

ing of the respiratory assistance device. With such a con-
figuration, noises from the blower 20 can be reduced. A
preliminary effort to reduce sound generated by the blow-
er 20 has been also made (see Japanese Patent Laid-
Open No. 2014-132156, for example).

[Summary of Invention]

[Technical Problem]

[0005] However, a porous material, for example, ure-
thane foam or the like, which is used for forming a silenc-
ing member of the silencer 30 is constantly exposed to
vibrations and hence, the silencing member is easily de-
teriorated. Further, sound attenuation performance of si-
lencing member is lowered along with the deterioration
of the silencing member. The porous structure adopted
for absorbing sound easily absorbs moisture from the
humidifier 40 and hence, bacteria easily proliferate thus
causing many sanitary problems.
[0006] The present invention has been made under
such circumstances, and it is an object of the present
invention to provide a silencer having improved ease of
maintenance and a small size and light weight and a res-
piratory assistance device.

[Solution to Problem]

[0007]

(1) The present invention provides a silencer provid-
ed to therapy equipment where pressurized air is
generated by a blower, and the pressurized air is
supplied to an airway of a patient from an attachment
part attached to the patient, the silencer being insert-
ed into a flow passage so as to reduce sound gen-
erated by the therapy equipment, the pressurized air
being introduced from the blower to the patient
through the flow passage, wherein the silencer is
provided outside a casing which accommodates the
blower.
(2) The present invention provides the silencer de-
scribed in the above-mentioned (1), and character-
ized in that the silencer is freely insertable into the
flow passage.
(3) The present invention provides the silencer de-
scribed in the above-mentioned (1) or (2), and char-
acterized in that the silencer has a humidifier con-
nection portion for connecting the silencer to a hu-
midifier configured to humidify the pressurized air.
(4) The present invention provides the silencer de-
scribed in the above-mentioned (3), and character-
ized in that the humidifier includes: a water storage
part configured to store water for humidification; and
a humidifying part configured to humidify the pres-
surized air.
(5) The present invention provides the silencer de-
scribed in the above-mentioned (4), and character-
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ized in that the humidifying part includes: a porous
hollow fiber; a water introduction passage through
which water is introduced from the water storage part
to the hollow fiber; and a connector configured to
detachably connect the water introduction passage
and the hollow fiber to each other.
(6) The present invention provides the silencer de-
scribed in any one of the above-mentioned (1) to (5),
and characterized in that the silencer includes: a
housing part having an inner space; a first connec-
tion portion connectable to the flow passage on a
side of the blower configured to provide the pressu-
rized air; and a second connection portion connect-
able to the flow passage on a side of the attachment
part.
(7) The present invention provides the silencer de-
scribed in the above-mentioned (6), and character-
ized in that the housing part has a silencing member
in the inner space, and the silencing member is dis-
posed between the first connection portion and the
second connection portion in the inner space of the
housing part, and has at least one through hole por-
tion through which the pressurized air is introduced
from the blower side to the attachment part side.
(8) The present invention provides the silencer de-
scribed in the above-mentioned (6), and character-
ized in that the housing part has a filter in the inner
space, and the filter is disposed between the first
connection portion and the second connection por-
tion in the inner space of the housing part.
(9) The present invention provides the silencer de-
scribed in any one of the above-mentioned (6) to (8),
and characterized in that the first connection portion
has a female portion which has an inner diameter
equal to an outer diameter of an end portion of an
air tube through which the pressurized air is intro-
duced to the attachment part, the female portion be-
ing directly connectable to a breathing circuit con-
nection port of a casing which accommodates the
blower, and the second connection portion has a
male portion which has an outer diameter equal to
an inner diameter of the end portion of the air tube,
the male portion being connectable to the air tube.
(10) The present invention provides the silencer de-
scribed in any one of the above-mentioned (6) to (8),
and characterized in that the first connection portion
has a male portion which has an outer diameter equal
to an inner diameter of an end portion of an air tube
through which the pressurized air is introduced to
the attachment part, the male portion being connect-
able to the air tube, and the second connection por-
tion has a male portion which has an outer diameter
equal to the inner diameter of the end portion of the
air tube, the male portion being connectable to the
air tube.
(11) The present invention provides the silencer de-
scribed in any one of the above-mentioned (6) to
(10), and characterized in that the housing part is

separable into a first housing member having the
first connection portion, and a second housing mem-
ber having the second connection portion.
(12) The present invention provides the silencer de-
scribed in any one of the above-mentioned (3) to (5),
and characterized in that the silencer includes: a
housing part having an inner space; a first connec-
tion portion connectable to the flow passage on a
side of the blower configured to provide the pressu-
rized air; and a second connection portion connect-
able to the flow passage on a side of the attachment
part, the housing part is separable into a first housing
member having the first connection portion, and a
second housing member having the second connec-
tion portion, and the humidifier connection portion is
provided to the second housing member.
(13) The present invention provides the silencer de-
scribed in the above-mentioned (12), and character-
ized in that the housing part has a silencing member
in the inner space, and the silencing member is dis-
posed between the first connection portion and the
second connection portion in the inner space of the
housing part, and has at least one through hole por-
tion through which the pressurized air is introduced
from the blower side to the attachment part side.
(14) The present invention provides the silencer de-
scribed in the above-mentioned (12), and character-
ized in that the housing part has a filter in the inner
space, and the filter is disposed between the first
connection portion and the second connection por-
tion in the inner space of the housing part.
(15) The present invention provides the silencer de-
scribed in any one of the above-mentioned (6) to
(14), and characterized in that a cross-sectional area
of the inner space of the housing part taken along a
plane direction perpendicular to the flow passage is
larger than a cross-sectional area of the first connec-
tion portion taken along a plane direction perpendic-
ular to the flow passage.
(16) The present invention provides an artificial ven-
tilator characterized by including the silencer de-
scribed in any one of the above-mentioned (1) to
(15).

[Advantageous Effect of Invention]

[0008] According to the present invention, the silencer
is disposed outside the casing which accommodates the
blower generating pressurized air and hence, it is possi-
ble to acquire an advantageous effect of enhancing ease
of maintenance of the silencer.

[Brief Description of Drawings]

[0009]

[Figure 1] Figure 1 is an explanatory view showing
the configuration of a respiratory assistance device
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according to an embodiment of the present inven-
tion.
[Figure 2] Figure 2 is an explanatory view of a silenc-
er of the respiratory assistance device.
[Figure 3] Figure 3 is a cross-sectional view of a first
embodiment of the silencer.
[Figure 4] Figure 4 is an explanatory view of the si-
lencer and a humidifier connected to the silencer.
[Figure 5] Figure 5 is a cross-sectional view of a sec-
ond embodiment of the silencer.
[Figure 6] Figure 6 is an explanatory view showing
the configuration of a conventional respiratory as-
sistance device.

[Description of Embodiments]

[0010] Hereinafter, preferred embodiments of a silenc-
er and a respiratory assistance device equipped with the
silencer of the present invention are described in detail
with reference to Figure 1 to Figure 5. Figure 1 to Figure
5 show only one example of a mode for carrying out the
invention. In the drawings, parts given the same numer-
als indicate identical parts.
[0011] Figure 1 shows the overall configuration of a
respiratory assistance device (one kind of artificial ven-
tilator) 80 according to a first embodiment of the present
invention. The respiratory assistance device 80 as ther-
apy equipment is formed of: a control device 1; a blower
device 2; a silencer 30; a humidifier 40; an air tube 60;
and an attachment part 70. The control device 1 includes
a control part 10, and a blower 20 is disposed in the blow-
er device 2. The control device 1 and the blower device
2 are connected to each other via an electric power dis-
tribution line and communication means 160. The control
device 1 performs control based on information from
pressure measuring means and flow rate measuring
means (not shown in the drawing) disposed in the blower
device 2, and performs the control such that the flow rate
of the blower 20 assumes a value set in advance. Sound
of pressurized air generated by the blower 20 is attenu-
ated by the silencer 30 disposed outside the blower de-
vice 2, and connected to a breathing circuit connection
port 180. The pressurized air is made to pass through
the air tube 60, and is introduced into the airway of a
patient from the attachment part 70. The humidifier 40 is
connected to the silencer 30 so that the pressurized air
is humidified whereby there is no possibility that the pa-
tient has the feeling of discomfort due to dry pressurized
air. In this drawing and other drawings, sizes, shapes,
thicknesses and the like of members are expressed in
an exaggerated manner where necessary.
[0012] Figure 2(a) is a view showing the overall con-
figuration where the silencer 30 according to the first em-
bodiment, the humidifier 40, and a blower device 170 are
connected with each other.
[0013] The blower device 170 supplies pressurized air
from the breathing circuit connection port 180. A first con-
nection portion 110 of the silencer 100 is directly con-

nected to the breathing circuit connection port 180. The
silencer 100 has a second connection portion 140 on the
side opposite to the first connection portion 110, and the
second connection portion 140 is connected to an air
tube 150. A portion A is connected to the attachment part
70 which covers the nose portion of the patient. The si-
lencer 100 has a humidifier connection portion 130 to
which the humidifier 40 is connected, and water is sup-
plied to a humidifying part disposed in the silencer 100
through a water introduction passage 120 connected to
the humidifier connection portion 130.
[0014] Figure 2(b) is an exploded view of the silencer
30, the humidifier 40, and the blower device 170.
[0015] The silencer 100 is formed of a first housing
member 220, a second housing member 200, and a si-
lencing member 210. The first housing member 220 and
the second housing member 200 are connected to each
other by way of a connecting portion equipped with a
packing so as to prevent leakage of pressurized air. The
first housing member 220 and the second housing mem-
ber 200 are separable from each other. A casing of the
first housing member 220 and a casing of the second
housing member 200 may be connected to each other
such that male threads are formed on the casing of the
first housing member 220 and female threads are formed
on the casing of the second housing member 200.
[0016] Each of the first housing member 220 and the
second housing member 200 has a hollow shape thus
forming a housing part which can dispose the silencing
member 210 therein. In this configuration, the silencing
member 210 has a through hole portion 250 for introduc-
ing pressurized air from the first connection portion 110
to the second connection portion 140. With such a con-
figuration, the silencing member 210 can be easily re-
placed and hence, ease of maintenance is improved. Fur-
ther, compared to an area of the first connection portion
110 in cross section taken along the plane direction per-
pendicular to a flow passage and an area of the second
connection portion 140 in cross section taken along the
plane direction perpendicular to the flow passage, the
first housing member 220 and the second housing mem-
ber 200 respectively have a larger area in cross section
taken along the plane direction perpendicular to the flow
passage. Accordingly, the first housing member 220 and
the second housing member 200 form an expansion type
silencer which lowers density of energy of sound which
passes through the first connection portion 110. There-
fore, the silencing member 210 absorbs sound and, at
the same time, it is possible to acquire an advantageous
effect of attenuating sound. A cross-sectional area of the
silencing member 210 in the plane direction perpendic-
ular to the flow passage in the through hole portion 250
is small compared to the area of the first housing member
220 in cross section taken along the plane direction per-
pendicular to the flow passage. The cross-sectional area
of the silencing member 210 is also small compared to
the area of the second housing member 200 in cross
section taken along the plane direction perpendicular to
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the flow passage. Accordingly, an expansion-type two-
stage silencer is formed as a whole.
[0017] The first connection portion 110 of the first hous-
ing member 220 has a female portion which can be di-
rectly connected to the breathing circuit connection port
180 of the blower device 170. In this configuration, it is
desirable that an inner diameter of the first connection
portion 110 be substantially equal to an outer diameter
of the breathing circuit connection port 180 so that when
the first connection portion 110 is attached onto the
breathing circuit connection port 180, the breathing circuit
connection port 180 is fastened by the first connection
portion 110 due to elasticity of the first connection portion
110 to an extent that leakage of pressurized air is pre-
vented. The second connection portion 140 of the second
housing member 200 has a male portion which can be
connected to an air tube end portion 190. It is desirable
that an inner diameter of the air tube 150 and an outer
diameter of the second connection portion 140 be sub-
stantially equal to each other so that, when the air tube
end portion 190 is attached onto the second connection
portion 140, the second connection portion 140 is fas-
tened by the air tube end portion 190 due to elasticity of
the air tube to an extent that leakage of pressurized air
is prevented.
[0018] The humidifier is connected to the humidifier
connection portion 130 of the second housing member
200. The humidifier is mainly formed of the water intro-
duction passage 120, a connector 230, a humidifying part
240, and a water storage part (not shown in the drawing).
The water introduction passage 120 supplies water to
the humidifying part 240 from the water storage part
through the connector 230. The connector 230 detach-
ably connects the water introduction passage 120 and
the humidifying part 240 with each other. The humidifying
part 240 is formed of a bundle of a large number of hollow
fibers, and is disposed in the air tube 150. The hollow
fiber is made of a porous material having fine pores al-
lowing vapor moisture to pass therethrough but not al-
lowing liquid water to pass therethrough. It is desired that
a packing member be disposed between the humidifier
connection portion 130 and the water introduction pas-
sage 120 thus providing sealing between the humidifier
connection portion 130 and the water introduction pas-
sage 120 so as to prevent leakage of pressurized air.
Moisture is evaporated in the air tube 150 through the
fine pores in the hollow fibers so that pressurized air is
humidified. An end surface of the humidifying part 240
on the side opposite to the connector 230 is closed by a
cap 242 thus preventing water from leaking from end
surfaces of the hollow fibers.
[0019] The water introduction passage 120 may be
held by a portion of the second housing member 200 in
the silencer 100. The humidifying part 240 is desirably
removable from the connector 230 for the purpose of
replacement. This is because the humidifying part 240
is porous, and contains moisture in many cases and
hence, bacteria easily proliferate whereby it is desirable

to regularly replace the humidifying part 240 so as to
prevent the occurrence of a sanitary problem.
[0020] Next, the manner of operation of the silencer is
described with reference to Figure 3 which is a cross-
sectional view of the silencer 30. In Figure 3, the humid-
ifier connection portion 130 is omitted. The silencer 30
is formed such that the first housing member 220 and
the second housing member 200 are connected to each
other via a housing member connection portion 260. The
silencer 30 includes the silencing member 210 in a hollow
housing part disposed inside thereof. Pressurized air en-
ters the silencer 30 from a blower device casing end por-
tion 270, and passes through the first connection portion
110 from the breathing circuit connection port 180 and,
then, reaches the first housing member 220. The first
housing member 220, the second housing member 200,
and the silencing member 210 form an expansion-type
two-stage silencer so that sound which enters silencer
from the first connection portion 110 is attenuated by the
silencer. After sound is attenuated, pressurized air is in-
troduced into the air tube through the air tube end portion
190 from the second connection portion 140.
[0021] The detailed configuration of the silencer and
the respiratory assistance device is further described.
[0022] Figure 4 is an explanatory view of the silencer
100 and the humidifier 300 connected to the silencer 100.
The humidifier 300 is formed of a water storage part 280,
the water introduction passage 120, the connector 230,
and the humidifying part 240. The water storage part 280
is equipped with a check valve 285, and water 290 is
stored in the water storage part. The water storage part
280 is formed of an elastic member so that the water
storage part 280 can apply a pressure to the water 290
by being compressed by hand. The configuration is
adopted due to the following reasons. It is necessary for
pressurized air to be continuously humidified during
sleep. When a pressure higher than a pressure in the air
tube 150 is not applied to the water 290 in the water
storage part 280, moisture is not easily evaporated from
the humidifying part 240. Accordingly, it is necessary to
constantly pressurize the water 290. When air in the wa-
ter storage part 280 is not sufficient, air is injected into
the water storage part 280 via the check valve 285. The
humidifying part 240 is disposed in the air tube. Moisture
is pressurized by the water storage part 280, and is in-
troduced into the silencer 100 from the humidifier con-
nection portion 130 through the water introduction pas-
sage 120. The moisture is evaporated from the porous
hollow fibers forming the humidifying part 240 into the air
tube 150 so as to perform humidification. Compared to
conventional humidifiers of a heating type, that is, a type
where moisture evaporated by heating a water storage
part 280 is added to pressurized air so as to perform
humidification, the humidifier 300 according to the
present invention does not require a heater or a power
source for heating thus having improved safety. Further,
the humidifier 300 according to the present invention is
of a natural evaporation type and hence, there is no pos-
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sibility that pressurized air is excessively heated.
[0023] Figure 5 is an explanatory view of a second em-
bodiment of the silencer. In the second embodiment, as
shown in Figure 5, filters 310 are disposed in an inner
space of the silencer 100 instead of a silencing member
having a through hole portion. The filters 310 have fine
holes allowing pressurized air to thoroughly pass there-
through but insulating sound. With such a configuration,
it is possible to acquire an advantageous effect of atten-
uating sound and, at the same time, acquire an advan-
tageous effect of enhancing purity of pressurized air. In
the case of the configuration shown in Figure 5 where a
plurality of filters 310 are provided, even when the fine
holes per se formed in the filters 310 have a size which
allows the fine hole to be visible by the naked eye, pro-
vided that the holes formed in the plurality of filters are
not linearly aligned as viewed in the direction toward the
second connection portion 140 from the first connection
portion 110, it is possible to acquire an advantageous
effect of insulating sound as a matter of course. When
pressurized air is insulated by each filter, most of dust
and dirt present in air impinge on and are adsorbed by
the filter. The filters may be charged so as to cause the
filters to adsorb dust and dirt thereon. The inside of the
first housing member 220 and the second housing mem-
ber 200 forming the silencer 100 may be covered by a
member having a sound attenuation effect.
[0024] The present invention is not limited to the above
- mentioned embodiments. For example, in the first em-
bodiment, the first connection portion 110 has the female
portion, and the second connection portion 140 has the
male portion. However, it may be also considered that
both the first connection portion 110 and the second con-
nection portion 140 have an outer diameter substantially
equal to an inner diameter of the air tube end portion 190
thus each having a connectable male portion. With such
a configuration, the air tube can be connected to both
ends of the silencer 100 and hence, it is possible to ac-
quire an advantageous effect that the silencer 100 can
be freely disposed in the air tube 150 at a position closer
to the attachment part 70. With such a configuration, the
silencer 100 becomes detachable irrespective of the
blower device 170 so that ease of maintenance is further
improved.
[0025] In the above-mentioned embodiments, the case
is exemplified where the hollow fibers are used as the
humidifying part 240. However, the present invention is
not limited to such a case. For example, it may be con-
sidered a case where the silencing member 210 is
caused to function as the humidifying part. To be more
specific, a member which causes capillary action such
as a non-woven fabric is made to pass through the water
introduction passage 120, and is connected to the silenc-
ing member 210. In this configuration, sponge-like ure-
thane foam or the like is used for forming the silencing
member 210. With such a configuration, water sucked
from the water storage part is evaporated from the si-
lencing member 210 which functions as the humidifying

part thus humidifying pressurized air. Such a configura-
tion does not use hollow fibers leading to further simpli-
fication of the structure. Also in this case, by regularly
replacing the silencing member 210, it is possible to pre-
vent the occurrence of a sanitary problem.
[0026] In the above-mentioned embodiments of the
present invention, the description has been made mainly
with respect to the respiratory assistance device used
for CPAP treatment. However, it is needless to say that
the silencer according to the present invention is also
applicable to a general artificial ventilator.
[0027] The silencer and the respiratory assistance de-
vice equipped with the silencer according to the present
invention are not limited to the above-mentioned embod-
iments, and it is needless to say that various modifica-
tions are conceivable without departing from the gist of
the present invention.

[Reference Signs List]

[0028]

1 control device
2 blower device
10 control part
20 blower
30 silencer
40 humidifier
50 flow passage
60 air tube
70 attachment part
80 respiratory assistance device
90 silencer box
100 silencer
110 first connection portion
120 water introduction passage
130 humidifier connection portion
140 second connection portion
150 air tube
160 electric power distribution line and communica-
tion means
170 blower device
180 breathing circuit connection port
190 air tube end portion
200 second housing member
210 silencing member
220 first housing member
230 connector
240 humidifying part
250 through hole portion
260 housing member connection portion
270 blower device casing end portion
280 water storage part
285 check valve
290 water
300 humidifier
310 filter
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Claims

1. A silencer provided to therapy equipment where
pressurized air is generated by a blower and the
pressurized air is supplied to an airway of a patient
from an attachment part attached to the patient, the
silencer being inserted into a flow passage so as to
reduce sound generated by the therapy equipment,
the pressurized air being introduced from the blower
to the patient through the flow passage, wherein
the silencer is provided outside a casing which ac-
commodates the blower.

2. The silencer according to claim 1, wherein
the silencer is freely insertable into the flow passage.

3. The silencer according to claim 1 or claim 2, wherein
the silencer has a humidifier connection portion for
connecting the silencer to a humidifier configured to
humidify the pressurized air.

4. The silencer according to claim 3, wherein
the humidifier includes:

a water storage part configured to store water
for humidification; and
a humidifying part configured to humidify the
pressurized air.

5. The silencer according to claim 4, wherein
the humidifying part includes:

a porous hollow fiber;
a water introduction passage through which wa-
ter is introduced from the water storage part to
the hollow fiber; and
a connector configured to detachably connect
the water introduction passage and the hollow
fiber to each other.

6. The silencer according to any one of claims 1 to 5,
wherein
the silencer includes:

a housing part having an inner space;
a first connection portion connectable to the flow
passage on a side of the blower configured to
provide the pressurized air; and
a second connection portion connectable to the
flow passage on a side of the attachment part.

7. The silencer according to claim 6, wherein
the housing part has a silencing member in the inner
space, and
the silencing member is disposed between the first
connection portion and the second connection por-
tion in the inner space of the housing part, and has
at least one through hole portion through which the

pressurized air is introduced from the blower side to
the attachment part side.

8. The silencer according to claim 6, wherein
the housing part has a filter in the inner space, and
the filter is disposed between the first connection por-
tion and the second connection portion in the inner
space of the housing part.

9. The silencer according to any one of claims 6 to 8,
wherein
the first connection portion has a female portion
which has an inner diameter equal to an outer diam-
eter of an end portion of an air tube through which
the pressurized air is introduced to the attachment
part, the female portion being directly connectable
to a breathing circuit connection port of a casing
which accommodates the blower, and
the second connection portion has a male portion
which has an outer diameter equal to an inner diam-
eter of the end portion of the air tube, the male portion
being connectable to the air tube.

10. The silencer according to any one of claims 6 to 8,
wherein
the first connection portion has a male portion which
has an outer diameter equal to an inner diameter of
an end portion of an air tube through which the pres-
surized air is introduced to the attachment part, the
male portion being connectable to the air tube, and
the second connection portion has a male portion
which has an outer diameter equal to the inner di-
ameter of the end portion of the air tube, the male
portion being connectable to the air tube.

11. The silencer according to any one of claims 6 to 10,
wherein
the housing part is separable into a first housing
member having the first connection portion, and a
second housing member having the second connec-
tion portion.

12. The silencer according to any one of claims 3 to 5,
wherein
the silencer includes:

a housing part having an inner space;
a first connection portion connectable to the flow
passage on a side of the blower configured to
provide the pressurized air; and
a second connection portion connectable to the
flow passage on a side of the attachment part,
the housing part is separable into a first housing
member having the first connection portion, and
a second housing member having the second
connection portion, and
the humidifier connection portion is provided to
the second housing member.
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13. The silencer according to claim 12, wherein
the housing part has a silencing member in the inner
space, and
the silencing member is disposed between the first
connection portion and the second connection por-
tion in the inner space of the housing part, and has
at least one through hole portion through which the
pressurized air is introduced from the blower side to
the attachment part side.

14. The silencer according to claim 12, wherein
the housing part has a filter in the inner space, and
the filter is disposed between the first connection por-
tion and the second connection portion in the inner
space of the housing part.

15. The silencer according to any one of claims 6 to 14,
wherein
a cross-sectional area of the inner space of the hous-
ing part taken along a plane direction perpendicular
to the flow passage is larger than a cross-sectional
area of the first connection portion taken along a
plane direction perpendicular to the flow passage.

16. An artificial ventilator comprising the silencer de-
scribed in any one of claims 1 to 15.
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