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Description

TECHNICAL FIELD

�[0001] The present invention relates to a hermetic type
compressor mounted in a freezing, refrigerating or air
conditioning apparatus such as a refrigerator, showcase
and the like.

BACKGROUND ART

�[0002] With recent increase in prevalence of low-�noise
type household refrigerators, there is a strong demand
for noise reduction of a hermetic type compressor.
�[0003] In some of conventional hermetic type com-
pressors, the suction pressure pulsation is attenuated by
a silencer function configured on a suction muffler (e.g.
refer to Japanese Laid- �open Patent Application No.
2002-227766).
�[0004] The conventional hermetic type compressor will
be described in the following with reference to the draw-
ings.
�[0005] Fig. 5 is a sectional view of a conventional her-
metic type compressor, and Fig. 6 is an exploded view
of an essential portion of the hermetic type compressor
of Fig. 5.
�[0006] In Fig. 5 and Fig. 6, electric motor unit 2 and
compressing unit 3 driven by it are housed in hermetic
container 1.
�[0007] Cylinder 5 is disposed in cylinder block 4 which
configures compressing unit 3, and piston 6 is fitted in
cylinder 5 in a state of being reciprocally movable. Sheet-
like plate 7 is formed with suction hole 8 and discharge
hole 9, which also seals the end of cylinder 5. Suction
muffler 10 made of plastics comprises opening 11 formed
in hermetic container 1, silencing space 12 forming an
expansion muffler, and connection pipe 13 which com-
municates the inside of silencing space 12 to suction hole
8.
�[0008] Cylinder head 18 is configured so as to cover
the plate 7, forming discharge chamber 19 formed with
discharge hole 9, housing section 20 for housing con-
nection pipe 13, and resonance chamber 22 which forms
resonance space 21.
�[0009] Connection pipe 13 is provided with passage
15 which communicates with resonance chamber 22,
and a resonance muffler is formed by resonance cham-
ber 22 and passage 15.
�[0010] The operation of a hermetic type compressor
(hereafter called compressor) configured as described
above will be described in the following.
�[0011] Compressing unit 3 is driven by electric motor
unit 2, and piston 6 is reciprocally moved in cylinder 5,
then the refrigerant gas returned to hermetic container 1
from a freezing cycle (not shown) is taken into silencing
space 12 from opening 11 of suction muffler 10, which
is taken into cylinder 5 via suction hole 8 passing through
connection pipe 13. And, the refrigerant gas compressed

by the reciprocal motion of the piston is discharged from
discharge hole 9 into discharge chamber 19, and again
delivered to the freezing cycle (not shown).
�[0012] In this case, the refrigerant gas taken into cyl-
inder 5 via suction hole 8 is intermittently inhaled as piston
6 is reciprocally moved in cylinder 5, and it is therefore
accompanied by pressure pulsation, but the pressure
pulsation is attenuated due to the expansion muffler ef-
fect in silencing space 12 and the resonance muffler ef-
fect of resonance space 21. As a result, the noise gen-
erated due to pressure pulsation can be lowered.
�[0013] However, in the above conventional configura-
tion, the suction pressure pulsation in resonance space
21 sometimes leaks from gaps between connection pipe
13 and housing section 20, and in case the level of leaked
pressure pulsation energy is high, there arises a problem
that it will cause the inside of hermetic container 1 to be
excited and the noise to be amplified.
�[0014] Reference may be made to JP-�A-�2002 227766
which discloses the pre-�characterizing features of the
present invention. Reference may also be made to US-
A-�4759693 and JP- �A-�4214972.

DISCLOSURE OF THE INVENTION

�[0015] This invention provides a hermetic type com-
pressor comprising a hermetic container which accom-
modates stored oil, an electric motor unit, and a com-
pressing unit, wherein the compressing unit comprises
a cylinder for housing a reciprocally moving piston, a plate
disposed at the end of the cylinder, a suction muffler hav-
ing a connection pipe communicating to the suction hole
in the plate, and a cylinder head disposed at the anti-
cylinder side of the plate and formed with a discharge
chamber and a resonance chamber which includes a part
of the connection pipe, and a flange disposed at the outer
periphery of the connection pipe is fitted in a groove
formed at a position corresponding to the flange of the
cylinder head, thereby forming a seal portion.

BRIEF DESCRIPTION OF THE DRAWINGS

�[0016]

Fig. 1 is a sectional view of a hermetic type compres-
sor in the preferred embodiment 1 of the present
invention.
Fig. 2 is an exploded perspective view of an essential
portion of a hermetic type compressor in the pre-
ferred embodiment 1.
Fig. 3 is a perspective view of a suction muffler in
the preferred embodiment 1. Fig. 4 is an essential
assembly diagram of the suction muffler of Fig. 2 in
the preferred embodiment 1.
Fig. 5 is a sectional view of a conventional hermetic
type compressor.
Fig. 6 is an exploded perspective view of an essential
portion of a conventional hermetic type compressor.
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DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

�[0017] The preferred embodiments of the present in-
vention will be described in the following with reference
to the drawings. Same components as those in the con-
ventional example are given same reference numerals,
and the detailed description is omitted.

(Preferred Embodiment 1)

�[0018] Fig. 1 is a sectional view of a hermetic type com-
pressor in the preferred embodiment 1 of the present
invention. Fig. 2 is an exploded perspective view of an
essential portion of a hermetic type compressor in the
preferred embodiment 1. Fig. 3 is a perspective view of
a suction muffler in the preferred embodiment 1. Fig. 4
is an essential assembly diagram of the suction muffler
of Fig. 2 in the preferred embodiment 1.
�[0019] In Fig. 1 to Fig. 4, oil 101 and refrigerant gas
(not shown) are sealed in hermetic container 1 formed
by drawing a steel plate in which electric motor unit 2 and
compressing unit 103 driven by same are accommodat-
ed. Also, hermetic container 1 is formed with plane por-
tion 1A where a member (not shown) is installed for fitting
the hermetic container 1 on a substrate (not shown) or
the like.
�[0020] Cylinder 5 is disposed in cylinder block 4 of com-
pressing unit 103, and piston 6 is fitted in cylinder 5 in
such manner that it is freely reciprocally movable.
�[0021] Sheet plate 7 has suction hole 8 and discharge
hole 9, and serves to seal the end of the cylinder.
�[0022] Suction muffler 110 made of PBT (polybutylene
terephthalate) resin enhanced in heat resistance, oil re-
sistance and refrigerating capacity by mixing in glass fib-
er by about 15% comprises generally cubic opening 111
with one side opened in hermetic container 1, silencing
space 112 forming an expansion muffler, and connection
pipe 113 which communicates the inside of silencing
space 112 to suction hole 8.
�[0023] Opening end 114 of connection pipe 113 is pro-
vided with groove- �like passage 115 which communicates
between the inside and outside of opening end 114 and
has a predetermined sectional area and length, and also
formed with generally semi-�circular ring- �like seat 116.
Further, connection pipe 113 is formed with generally U-
shaped flange 118 extended to the outer periphery side
except the surface of opening end 114 side. Also, oil hole
119 is formed at the bottom of silencing space 112 that
is located above flange 118.
�[0024] Cylinder head 123 is made of aluminum die-
cast that is a relatively inexpensive material, which is
configured so as to cover the plate 7, and formed with
housing section 125 where discharge chamber 124 hav-
ing discharge hole 9 and connection pipe 113 are housed.
�[0025] Housing section 125 is provided with generally
semi-�circular resonance chamber 128 formed in such
manner that ring-�like seat 116 is disposed along the inner

wall, and generally U-�shaped groove 129 is formed at a
position corresponding to flange 118, in which flange 118
is fitted with slight clearance.
�[0026] With suction muffler 110 and cylinder head 123
engaged with each other, flange 118 is fitted in groove
129, thereby forming seal portion 130. Also, plate 7, the
outer periphery of connection pipe 113, the inner periph-
ery of ring-�like seat 116, and the inner wall of resonance
chamber 128 make up space 132, and resonance muffler
140 is formed by space 132 and passage 115.
�[0027] And cylinder head 123 is bolted to cylinder block
4 via plate 7, and thereby, suction muffler 110 is press-
fitted and secured on plate 7 by cylinder head 123 via
spring 142.
�[0028] Also, plane portion 1A of hermetic container 1
has a resonance frequency of about 2.5 kHz, and the
resonance frequency of opening 111 is set to about 1.6
kHz so that it does not coincide with the resonance fre-
quency of plane portion 1A.
�[0029] On the other hand, resonance muffler 140 is
tuned to nearly same resonance frequency as for open-
ing 111.
�[0030] The operation of the compressor having the
above configuration will be described in the following.
�[0031] When power is supplied to electric motor unit
2, compressing unit 103 is driven and piston 6 is recip-
rocally moved in the cylinder, then the refrigerant gas
returned to hermetic container 1 from freezing cycle (not
shown) is taken into silencing space 112 from opening
111 of suction muffler 110, and it is taken into cylinder 5
from connection pipe 113 via suction hole 8. And, the
refrigerant gas compressed by the reciprocal motion of
piston 6 is discharged from discharge hole 9 into dis-
charge chamber 124, and again delivered to the freezing
cycle (not shown).
�[0032] In this case, the refrigerant gas taken into cyl-
inder 5 via suction hole 8 is intermittently inhaled as piston
6 is reciprocally moved in cylinder 5, and it is therefore
accompanied by strong pressure pulsation. The pressure
pulsation is greatly attenuated due to the effect of expan-
sion muffler in silencing space 112 disposed in suction
muffler 110 and the effect of resonance muffler 140.
�[0033] Also, the pressure pulsation remaining in reso-
nance muffler 140 is prevented from leaking into hermetic
container 1 because resonance muffler 140 is isolated
by seal portion 130 from the inside of hermetic container
1, thereby preventing the vibration from being propagat-
ed to the refrigerant gas in hermetic container 1. As a
result, the effective function of the expansion muffler and
resonance muffler 140 enables the reduction of noise.
�[0034] Seal portion 130 is formed by flange 118 and
groove 129 engaging each other, and since the total dis-
tance from the upper and lower surface of flange 118 to
the outer periphery corresponds to the effective length
of seal width, it is possible to assure a sufficient seal width
and to obtain an excellent sealing effect.
�[0035] On the other hand, when engaging suction muf-
fler 110 with cylinder head 123, since flange 118 is gen-
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erally U-�shaped, R of the shoulder of flange 118 allows
it to be easily fitted in groove 129, assuring excellent
workability.
�[0036] Also, the refrigerant gas inhaled from opening
111 contains mist- �like oil (not shown), and the oil is sep-
arated from the refrigerant gas in silencing space 112.
The separated oil stays at the bottom of suction muffler
110 and drips from oil hole 119 onto seal portion 130.
Consequently, the oil gets into slight clearance created
by seal portion 130, thereby sealing it to improve the seal-
ing effect remarkably, and there is almost no leakage of
pressure pulsation remaining in resonance muffler 140,
and the effect of the expansion muffler and the effect of
resonance muffler 140 are further enhanced, enabling
the reduction of noise.
�[0037] Resonance chamber 128 is formed in such
manner that generally semi-�circular ring- �like seat 116 ar-
cuately extended to the discharge chamber 124 side is
disposed along the inner wall, and therefore, the volume
of resonance chamber 128 can be maximized within a
limited space without lessening the space volume of dis-
charge chamber 124. As a result, the effect of resonance
muffler 140 can be enhanced, and greater silencing effect
can be obtained. At the same time, ring-�like seat 116
disposed along the inner wall of resonance chamber 128
effectively regulates the rotational movement about the
axis of connection pipe 113. In this way, when suction
muffler 110 is press-�fitted and secured on plate 7, it is
well seated, that is, suction muffler 110 is reliably fixed
at a predetermined position. As a result, it is possible to
prevent vibrant noise generated due to looseness be-
tween plate 7 and suction muffler 110.
�[0038] In the preferred embodiment 1, since reso-
nance muffler 140 is tuned to a resonance frequency of
about 1.6 kHz nearly the same as for opening 111, the
resonance noise at opening 111 is remarkably attenuat-
ed. Consequently, it brings about an effect of greatly low-
ering the noise that is generated when the resonant por-
tion of the hermetic container is excited by opening 111
being the source of excitation.
�[0039] In addition, plane portion 1A formed in hermetic
container 1 is poor in rigidity, and as a result, if excited
by the number of vibrations inherent to plane portion 1A,
the portion will be liable to resonate, giving rise to the
generation of great noise. However, in the preferred em-
bodiment 1, as described above, the resonance frequen-
cy of opening 111 that is liable to become the source of
excitation is not coincident with the number of vibrations
inherent to plane portion 1A, that is, they are independent
of each other. Accordingly, the exciting force from open-
ing 111 does not amplify the vibration of plane portion
1A of hermetic container 1 that is most liable to resonate,
and it is possible to suppress the generation of noise.
�[0040] Because of the structure of suction muffler 110,
it internally has various space intervals, and therefore,
the noise may be sometimes greatly amplified depending
upon the wavelength of noise passing therethrough. In
such a case, the amplified noise can be attenuated by

making the noise at the frequency coincident with the
resonance frequency of resonance muffler 140, and such
means is also very effective to realize the reduction of
noise.
�[0041] The effect in the present preferred embodiment
can be similarly obtained with respect to refrigerant gas
and oil being compatible with it which are used in a freez-
ing or air conditioning apparatus such as a refrigerator
and showcase.

INDUSTRIAL APPLICABILITY

�[0042] The present invention relates to a hermetic type
compressor mounted in a freezing, refrigerating or air
conditioning apparatus such as a refrigerator, showcase
and the like. The resonance chamber is isolated from the
inside of the hermetic container by the flange provided
with a suction muffler and the seal portion having a
groove disposed in the cylinder head, and the suction
pressure pulsation hardly leaks into the hermetic con-
tainer, thereby enabling the reduction of noise.

Reference numerals in the drawings

�[0043]

1 Hermetic container
1A Plane portion
2 Electric motor unit
5 Cylinder
6 Piston
7 Plate
8 Suction hole
101 Oil
103 Compressing unit
110 Suction muffler
111 Opening
113 Connection pipe
118 Flange
119 Oil hole
123 Cylinder head
124 Discharge chamber
128 Resonance chamber
129 Groove
130 Seal portion

Claims

1. A hermetic type compressor comprising: �

a hermetic container (1) which accommodates
stored oil (101), an electric motor unit (2), and a
compressing unit (103),
wherein the compressing unit comprises:�

a cylinder (5) for storing a reciprocally mov-
ing piston (6), a plate (7) disposed at an end
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of the cylinder, a suction muffler (110) hav-
ing a connection pipe (113) communicated
to a suction hole (8) in the plate, and a cyl-
inder head (123) disposed at the anti- �cylin-
der side of the plate, and
the cylinder head (123) is formed with a dis-
charge chamber (124) and a resonance
chamber (128) which communicates with
one open side of said connection pipe (113);
characterized in that:�

a flange (118) is disposed at an outer
periphery of the connection pipe (113);
the cylinder head (123) is provided with
a groove (129) at a position corre-
sponding to the flange (118); and
the flange (118) is fitted in the groove
(129), thereby forming a seal portion
(130).

2. The hermetic type compressor of claim 1, wherein
the flange (118) has upper and lower surfaces and
an outer periphery.

3. The hermetic type compressor of any one of claims
1, 2, wherein the flange (118) is generally U-�shaped.

4. The hermetic type compressor of claim 1, wherein
an oil hole (119) is disposed at the bottom of the
suction muffler (110) that is above the seal portion
(130).

5. The hermetic type compressor of claim 4, wherein
oil stored at the bottom of the suction muffler (110)
drips from the oil hole (119) onto the seal portion
(130).

6. The hermetic type compressor of claim 1, wherein
the resonance chamber (128) of the cylinder head
has a nearly semi-�circular shape arcuately extended
to the discharge chamber side.

7. The hermetic type compressor of any one of claims
1, 6, wherein the connection pipe (113) of the suction
muffler is provided with a ring-�like seat (116) formed
so as to be disposed along an inner wall of the res-
onance chamber (128).

8. The hermetic type compressor of any one of claims
1, 6, 7, wherein the suction muffler (110) is provided
with an opening (111) formed in the hermetic con-
tainer, and the resonance frequency of the opening
(111) is nearly coincident with the resonance fre-
quency of a resonance muffler (140) configured by
the resonance chamber and the ring-�like seat dis-
posed along the inner wall of the resonance cham-
ber.

9. The hermetic type compressor of claim 8, wherein
the resonance frequency of a plane portion (1A)
formed in the hermetic container and the resonance
frequency of the opening (111) of the suction muffler
are independent of each other.

Patentansprüche

1. Verdichter vom hermetisch abgeschlossenen Typ
mit
einem hermetisch abgeschlossenen Behälter (1), in
dem ein Ölvorrat (101), eine Elektromotoreneinheit
(2) und eine Verdichtungseinheit (103) unterge-
bracht sind,�
worin die Verdichtungseinheit umfasst:�

einen Zylinder (5) zur Aufnahme eines sich hin-
und herbewegenden Kolbens (6), eine an einem
Ende des Zylinders angeordnete Platte (7), ei-
nen Ansaugdämpfer (110) mit einem Verbin-
dungsrohr (113) in Verbindung mit einem An-
saugloch (8) in der Platte und einem an der vom
Zylinder abgewandten Seite der Platte angeord-
neten Zylinderkopf (123), und
der Zylinderkopf (123) mit einer Abflusskammer
(124) und einer Resonanzkammer (128) ausge-
bildet ist, die mit einer offenen Seite des Verbin-
dungsrohrs (113) in Verbindung steht, dadurch
gekennzeichnet, dass
ein Flansch (118) an einer äusseren Peripherie
des Verbindungsrohrs (113) angeordnet ist;
der Zylinderkopf (123) an einer dem Flansch
(118) entsprechenden Stelle mit einer Rille
(129) versehen ist; und
der Flansch (118) in die Rille (129) eingepasst
wird und dadurch einen Dichtungsabschnitt
(130) bildet.

2. Verdichter vom hermetisch abgeschlossenen Typ
nach Anspruch 1, worin der Flansch (118) eine obere
und eine untere Seite sowie eine äussere Peripherie
besitzt.

3. Verdichter vom hermetisch abgeschlossenen Typ
nach einem der Ansprüche 1, 2, worin der Flansch
(118) allgemein U-�förmig ist.

4. Verdichter vom hermetisch abgeschlossenen Typ
nach Anspruch 1, worin ein Ölloch (119) am Boden
des Ansaugdämpfers (110) angeordnet ist, das sich
über dem Dichtungsabschnitt (130) befindet.

5. Verdichter vom hermetisch abgeschlossenen Typ
nach Anspruch 4, worin auf dem Boden des Ansaug-
dämpfers (110) lagerndes Öl vom Ölloch (119) auf
den Dichtungsabschnitt (130) tropft.
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6. Verdichter vom hermetisch abgeschlossenen Typ
nach Anspruch 1, worin die Resonanzkammer (128)
des Zylinderkopfes eine nahezu halbkreisförmige
Gestalt besitzt, die sich zur Seite der Abflusskammer
hin gewölbt erstreckt.

7. Verdichter vom hermetisch abgeschlossenen Typ
nach einem der Ansprüche 1, 6, worin das Verbin-
dungsrohr (113) des Ansaugdämpfers mit einem
ringförmigen Lager (116) versehen ist, das so aus-
gebildet ist, dass es entlang einer Innenwand der
Resonanzkammer (128) angeordnet ist.

8. Verdichter vom hermetisch abgeschlossenen Typ
nach einem der Ansprüche 1, 6, 7, worin der An-
saugdämpfer (110) mit einer im hermetisch abge-
schlossenen Behälter ausgebildeten Öffnung (111)
versehen ist und die Resonanzfrequenz der Öffnung
(111) nahezu mit der Resonanzfrequenz eines Re-
sonanzdämpfers (140) zusammenfällt, der sich aus
der Resonanzkammer und dem entlang der Innen-
wand der Resonanzkammer angeordneten ringför-
migen Lager zusammensetzt.

9. Verdichter vom hermetisch abgeschlossenen Typ
nach Anspruch 8, worin die Resonanzfrequenz ei-
nes im hermetisch abgeschlossenen Behälter aus-
gebildeten flachen Abschnitts (1A) und die Reso-
nanzfrequenz der Öffnung (111) des Ansaugdämp-
fers voneinander unabhängig sind.

Revendications

1. Compresseur du type hermétique comprenant :�

un récipient hermétique (1) qui reçoit de l’huile
stockée (101), une unité de moteur électrique
(2) et une unité de compression (103),
où l’unité de compression comprend :�

un cylindre (5) destiné à recevoir un piston
se déplaçant en va- �et-�vient (6), une plaque
(7) disposée à une extrémité du cylindre, un
silencieux d’aspiration (110) comportant un
tuyau de raccord (113) communiquant avec
un trou d’aspiration (8) dans la plaque, et
une tête de cylindre (123) disposée au ni-
veau du côté opposé au cylindre de la pla-
que, et
la tête de cylindre (123) est dotée d’une
chambre de refoulement (124) et d’une
chambre de résonance (128) qui communi-
que avec un premier côté ouvert dudit tuyau
de raccord (113), caractérisé en ce que
une bride de fixation (118) est disposée au
niveau d’une périphérie extérieure du tuyau
de raccord (113),

la tête de cylindre (123) est dotée d’une gor-
ge (129) à une position correspondant à la
bride de fixation (118), et
la bride de fixation (118) est adaptée dans
la gorge (129), en formant de cette manière
une partie d’étanchéité (130).

2. Compresseur du type hermétique selon la revendi-
cation 1, dans lequel la bride de fixation (118) com-
porte des surfaces supérieure et inférieure et une
périphérie extérieure.

3. Compresseur du type hermétique selon l’une quel-
conque des revendications 1, 2, dans lequel la bride
de fixation (118) est généralement en forme de U.

4. Compresseur du type hermétique selon la revendi-
cation 1, dans lequel un trou de passage d’huile (119)
est ménagé au fond du silencieux d’aspiration (110)
qui se situe au-�dessus de la partie d’étanchéité
(130).

5. Compresseur du type hermétique selon la revendi-
cation 4, dans lequel l’huile stockée au fond du si-
lencieux d’aspiration (110) tombe goutte à goutte du
trou de passage d’huile (119) sur la partie d’étan-
chéité (130).

6. Compresseur du type hermétique selon la revendi-
cation 1, dans lequel la chambre de résonance (128)
de la tête de cylindre présente une forme pratique-
ment demi-�circulaire s’étendant en forme d’arc vers
le côté de la chambre de refoulement.

7. Compresseur du type hermétique selon l’une quel-
conque des revendications 1, 6, dans lequel le tuyau
de raccord (113) du silencieux d’aspiration est doté
d’un siège de type bague (116) formé de façon à
être disposé le long d’une paroi intérieure de la
chambre de résonance (128).

8. Compresseur du type hermétique selon l’une quel-
conque des revendications 1, 6, 7, dans lequel le
silencieux d’aspiration (110) est doté d’une ouvertu-
re (111) formée dans le récipient hermétique et la
fréquence de résonance de l’ouverture (111) est pra-
tiquement coïncidente avec la fréquence de réso-
nance d’un silencieux de résonance (140) configuré
par la chambre de résonance et le siège de type
bague disposé le long de la paroi intérieure de la
chambre de résonance.

9. Compresseur du type hermétique selon la revendi-
cation 8, dans lequel la fréquence de résonance
d’une partie plane (1A) formée dans le récipient her-
métique et la fréquence de résonance de l’ouverture
(111) du silencieux d’aspiration sont indépendantes
l’une de l’autre.
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