- 1 - COWRESSOR TECHNI CAL FIELD The present invention relates to a
conpressor, 5 such as rotary conpressors, for use in air conditioners or
the |ike. BACKGROUND OF THE | NVENTI ON Conventional ly, a conpressor includes
~a first 10 nuffler chanber connunicatiqﬁ with a first cylinder chanber, a
second nuffler chanber communicating with a second cylinder chanber, a gas
passage for making the first muffler chanber and the second nuffler
chanber communicated w th each other, and a Hel mholtz type resonance
chanber. A 15 vertically internedia&gMggﬁgg8 of the resonance chanber and
t he gas passage are connected to eaCh other "by a connecting passage (see,
e.qg., JP 7-247974 A). However, in the conventional conpressor, since the
connecting passage is connected to the vertically 20 internediate portion

of the resqﬁiﬁﬁﬁxﬁﬁggﬁ oil contained in refrigerant gas may enter into
t he resonance  champbe %#@ accunul ate in the resonance chanber,
di sadvant ageously. Thi,s accunul ati.on_of .oil in resonance chanber woul d

t
cause the resonance cHimbBFSPER55 AT 9h 53b3£§?yFx%aﬁsfﬁﬁmFﬁ?SPFéquency

of danpi ng noi,se . . .
WP gsuch as rotary compressors, for use in air conditioners or

the like.

BACKGROUND OF THE INVENTION
Conventionally, a compressor includes a first
10 muffler chamber communicating with a first cylinder
chamber, a second muffler chamber communicating with a
second cylinder chamber, a gas passage for making the first
-muffler chamber and the second muffler chamber communicated
with each other, and a'Helmholtz type resonance chamber. A
is vertically intermediate portion of the resonance chamber
and the gas passage are connected to each other by a
connecting passage ({(see, e.g., JP 7-247974 A).
However, in the conventional compressor, since
the connecting passage 1is connected to the vertically
20 intermediate portion of the resonance c¢hamber, oil
contained in refrigerant gas may enter into the resonance
chamber to accumulate in the resonance chamber,
disadvantageously. This accumulation of o¢il in the
resonance chamber would cause the resonance chamber to

25 change in capacity, causing the frequency of damping noise




2 (pulsation noise) to change, which |eads to a degraded nuffling effect
as a problem SUMVARY OF THE | NVENTI ON 5 Accordingly, an object of the
present invention is to provide a conpressor which is |l ess affected by oi
contained in the refrigerant gas and which is capable of maintaining the
muf fling effect. In order to achieve theé above obj ect, according 10 to the
present invention, there is provided a conpressor conprising: a first
nmuf f| er chanber communicating with a first cylinder chanber; a second

muf f | er chanber. _cammunicating with.a 15 seco yl.i nder chanmber; as
passage foﬁpr?gllﬁa%gl%enf’ilﬁgf rﬁﬁff:g?ngﬁanb‘@ﬁlggngeﬁﬁ% srégonad Ia’@l‘agi
chanber co i.cated with each other; a Helmholtz type resonance chanber
and a conngghﬂﬂdjﬁbégﬁ%%nféﬁ ﬁapfﬁglﬁnFomernDst end of 20 the resonance
chanber and the gas passage with each other. 1In this conpressor, the

refrigerant gas conpressed in the first cylinder chanber is discharged to
the first nuffler chanber, and the refrigerant gas conpressed in the

second cyIﬁﬁ@@?gg%éﬁ%é?ﬁi§N&E§gﬂgwged to

5 _ Accordingly, an object of the present invention
is to provide a compressor which is less affected by oil
.contained in the refrigerant gas and which is capable of
maintaining the muffliing effect.

In order to achieve the above object, according

10 to the present invention, there 1s provided a compressor
comprising:

a first muffler chamber communicating with a first

cylinder chamber;

a second muffler chamber communicating with a

15 second cylinder chamber;
a gas passage for making the first muffler chamber

and the second muffler chamber communicated with each other;

a Helmholtz type resonance chamber; and
a connecting passage for making a lowermost end of
20 the resonance chamber and the gas passage with each other.
In this compressor, the refrigerant gas
compressed in the first cylinder chamber is discharged to
the first muffler chamber, and the refrigerant gas
compressed in the second cylinder chamber is discharged to

25 the second muffler chamber. Pulsation noise generated in




25 the second nuffler chanber. Pul sation noise generated in 3 this case
passes through the gas passage. Then, the pulsation noise passing through
the gas passage interferes wth interferential waves derived fromthe
resonance chanber, being largely danped. Thus, with the pul sation 5 noise
reduced, noise reduction becomes achi evable. Further, since the connecting
passage is connected to the | owernost end of the resonance chanber, oi
contained in the refrigerant gas, even if having entered into the
resonance c¢hanber, is discharged throqu%the 10 connectrng ssage é%cated

at the lo st C8RE oP2PRES %%%%%e e t 82ER8%8ut si de By t i
resonance ch Thuig since oil _is qﬁ% ccunulated in the resonance
chanber , §§6ﬁhﬁ5€'éhéﬁﬁﬁr1%%e%%r FyIROnBEERRIPN TREFALFLSS at
al | trnes etore he fr.equen of d noise 15 ul sati on norse)
can be maj ﬁ% e o UEESS s SEThERL nECAB 1 Fhg. SEFECAIEEn be
mai nt ai ned. . Ac ordr to the present |nvent|on there is rovided  a

conpr essor E@H%’Firm QS%P% LEEIRLKF IRy, ARUPT r &H Ty dtlbgalpéllﬁ@ﬁﬁém a
first cylrnder body, an 20 internediate partition plate, a second cylinder
body, %a s&CdrE éﬁ&uﬁe&re%ﬁeereéﬁetéoee@@ﬁ&mﬁef PCBAeB8RY € as t hese

nenbers are placed one after another al ong an axi al )
Further, since the connecting passage is

connected to the lowermost end of the resonance chamber,
0il contained in the refrigerant gas, even if having entered
into the resonance chamber, 1is discharged through the
10 connecting passage located at the lowermost end of the
resonance chamber to the outside of the resonance chamber.
Thus, since oil is not accumulated in the resonance chamber,
the resonance chamber keeps dgenerally constant in capacity
at all times. Therefore, the frequency of damping noise
15 (pulsation noise) can be maintained generally constant, so
that the muffling effect can be maintained.
According to the present invention, there 1is
provided a compressor comprising a first muffler body, a
first end plate member, a first cylinder body, an
20 intermediate partition plate, a second cylinder body, a
second end plate member and a second muffler body, as these
members are placed one after another along an axial
direction, in which
a first cylinder chamber which is formed by the

25 first cylinder body, the intermediate partition plate and




direction, in which a first cylinder chanber which is forned by the 25
first cylinder body, the internediate partition plate and - 4 the first
end plate nenber, and a first nuffler chanber which is formed by the first
nmuf fl er body and the first end plate nenber are conmunicated with each
other, and a second cylinder chanber whi%h is forned by the 5 second
cylinder body, the internediate partition plate and the second end plate
menber, and a second muffler chanber which is fornmed by the second nuffler

body and t second. end plate nmenber are communi.cated w each ot her,
wher el n the 1S rELE it e RErboReRRETE ne ShoBnd trar | RFEENS: o FAABER Tar ¢
e L L
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resonance chanber which extends through the first cylinder bod%g t he

internediate partiti &n SRS Hdt IHEES RPN | Yiber ” bddformadt &keal

direction is connected to the gas passage via, a connecting passage. 20 In
this ébnprégggmptq%;ngqqgﬁQQMH E@@ infermediate partition plate  and

the second end plate member, and a second muffler chamber
which is formed by the second muffler body and the second

end plate member are communicated with each other, wherein

the first muffler chamber and the second muffler
10 chamber are communicated with each other by a gas passage
which extends through the first end plate member, the first
cylinder body, the intermediate partition plate, the second

cylinder body and the second end plate member in the axial

direction, and

15 a lowermost end of a Helmholtz type resonance

chamber which extends through the first cylinder body, the

intermediate partition plate and the second cylinder body
in the axial direction is connected to the gas passage via
a connecting passage.

20 In this compressor, the refrigerant gas
compressed in the first cylinder chamber is discharged to
the first muffler chamber, and the refrigerant gas
compressed in the second cylinder chamber is discharged to

the second muffler chamber. Pulsation noise generated in

25 this case passes through the gas passage. Then, the




conpressed in the first cylinder chanber is discharged to the first
muf f 1 er chanber, and the refrigerant gas conpressed in the second cylinder
chanber is discharged to. the second nmuffler chanber. Pul sation noise
generated in 25 this case passes through the gas passage. Then, the 5

pul sati on noi se passing through the gas5passage interferes wth
interferential waves derived fromthe resonance chanber, being |argely
danped. Thus, with the pul sation noise reduced, noise reduction becones
achi evabl e. F%nther,,since t he connecti.ng gassa e is connected to the

| ower most 561~ 10e TSN RS THanbeTOudly; Hhe ofitai REGSPASE HEPEFFT§Er ant
gas, even if, having entered . into the resonance chanber, is discharged
t hrough t h&*tdon QQéfﬁﬁﬂﬁﬁﬁﬁ3IWﬁ¥ﬁ%d Frihe Iogé?ﬁnsﬁhﬁndrﬁﬁopﬁﬁgfo
resonance chanber to the outside of the resonance chanber. Thus,  Since oi
is not accikedd iheine resgRavcelEREber, Thtfe MEddhahlle BNdSBELReeps
generally constant in capacity at_ all tines. Therefore, the frequency of
danpi ng noi$d S FEdssEdon NRdiSEe \r eCHT tHOThRISRCHefe @ CHdS¥RELEY const ant, so
15 that the nmuffling effect can be nmaintained. In an enbodi nent, the
resonance chamber isIpraded, cl 638Feto the ad¥neEhinthe FESSFIEsagésS | n

this enbodi nent, since the resonance chanber
connected to the lowermost end of the resonance chamber,

0il contained in the refrigerant gas, even if having entered
into the resonance chamber, 1s discharged through the
connecting passage located at the lowermost end of the
10 resonance chamber to the outside of the resonance chamber.
Thus,_since 0il is not accumulated in the resonance chamber,
the resonance chamber keeps generally constant in capaqity
ét all times. Therefore, the frequency of damping noise
{(pulsation noise) can be maintained generally constant, so

15 that the muffling effect can be maintained.

In an embodiment, the resonance chamber is placed

closer to the axis than the gas passage.

In this embodiment, since the resonance chamber

is placed closer to the axis than the gas passage, the gas
20 passage can be placed near peripheral edges of the first
muffler body and the second muffler body. As a result of
this, the first muffler chamber and the second mnuffler
chamber can be effectively utilized in their entireties, so

that the muffling effect can be improved.




is placed closer to the axis than the gas passage, the gas 20 passage can
be pl aced near peripheral edges' of the first nuffler body and the second
nmuf fl er body. As a result of this, the first nuffler chanber and the
second nmuffler chanber can be effectively utilized in their entireties, so
that the nuffling effect can be inproveé.‘G In an enbodi nent, the
connecting passage is sloped down toward the gas passage. In this

enbodi nent, since the connecting passage is sloped down toward the gas

passage, oil in the resonance escendin | ong the connectlng
passage, is securely 5¥séﬂbr gﬁxi E%B:gag asS8JEE %fﬁﬁ§ 486npr-Essor
is less affected b oi | ntained in the refrigerant gas so that the
miffling eff &R Wlne O&EW & ¥ PESTEFS-10 BRI EF DESCRI PTI ON OF THE

DRAWNGS Fig. 1is a sectlonal vi ew show ng an enbodi nent _ ,of a conpressor

of the present inventiForfP %ﬁgﬁmgp@%ﬁ%PEﬂeﬁﬂ%?%mFB? FRrRSpARLRIoPAEREICLS

conpressor;, and Fig. 3 is a main-part sectional view showing another
enbodi ment 6F SHOBERpAeEEo AR TChd Tien 3t F@Fsage, oil in the’ resonance
5 chamber, descending along the connecting passage, 1is
securely discharged to the gas passage. Thus, the

compressor is less affected by the o0il contained in the

refrigerant gas, so that the muffling effect can reliably be

maintained.
10 |
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a sectional view showing an embodiment
of a compressor of the present invention;
Fig. 2 1s a plan view of main part of the
15 compressor; and
Fig. '3 is a main-part sectional view showing
another embodiment of a compressor of the invention.
'DETAILED DESCRIPTION OF THE INVENTION
20 | Hereinbelow, the present invention will be

described in detail by way of embodiments thereof
illustrated_in the accompanying drawings.
(First Embodiment)
Fig. 1 shows a sectional view of an embodiment of

25 ‘a compressor of the present invention. This compressor,




DETAI LED DESCRI PTI ON OF THE | NVENTI ON 20 Herei nbel ow, the present invention
wll be described in detail by way of enbodinents thereof illustrated in
t he acconpanyi ng drawi ngs. (First Enbodinment) Fig. 1 shows a sectional view
of an enbodi nent of 25 a conpressor of the present invention. This
conpressor, 7 which is a so-calledlﬂtﬁlﬁressure done type rotary
conpressor, has a conpression section 2 placed below and a notor 3 placed
above in a casing 1. The conpression section 2 is driven via a drive shaft
5 the_noto ression section 2 suck

12 by a rotqr. 6 of, 3. The co u

Tt ] gor et AR CHm B SHeHaMh e g Sar SERF BugROT s uPEn SORE T,

The refrigerant agPpagfes t hrough an, unshown, congenser, annsiog
mechani sm ARTERARFSIAL G ST CFOMP RS TR nate i eh 20PLAEEoRFTEYSBRY: 3
constitute an air _conditiqgner., as an exanpl e, of refrigﬁ%%tion systens. The
conpressorWﬂE%%a?ge@ AFGH- tNDEF atldr e HYYPERPr dssur mprPE®LES SdPSchar ge
gas fromthe conpression  section 2 to_npke the casing)1 filled therewth,

and passes SEFtHoughl e G5 VB8t Weén & SEaYdr SB28Rd 1end¥ i oF 0 80%f °t R

notor 3 to cool the notor 3, thus discharging the gas
5 the motor 3.

The compression section 2 sucks up refrigerant

gas from an unshown accumulator through a suction pipe 11.

The refrigerant gas passes through an unshown condenser,
expansion mechanism and. evaporator which are combined with

10 the compresscr to constitute an alr conditioner as an
example of refrigeration systems.

The compressor discharges high-temperature, high-
pressure compressed discharge gas from the compression
section 2 to make the casing 1 filled therewith, and passes

15 _through a gap between a stator 5 and the rotor 6 of the
| motor 3 to cool the motor 3, thus discharging the gas
outside through a discharge pipe 13. Lubricating oil 9 is
accumulated at a lower portion of the high-pressure region
within the casing 1.
20 The compression section 2 includes an upper-side
first cylinder body 21 and a lower-side second cylinder body
31. Between the first cylinder body 21 and the second
cylinder body 31 is provided an intermediate partition plate

15. On the first cylinder body 21, an upper-side first end

.25 plate member 61 1s provided so as to be positioned on one




out side through a discharge pipe 13. Lubricating oil 9 is accunulated at a
| ower portion of the high-pressure region wthin the casing 1. 20 The
conpression section 2 includes an upper-side first cylinder body 21 and a
| ower - si de second cylinder body 31. Between the first cylinder body 21 and
the second cylinder body 31 is providé@ an internediate partition plate
15. On the first cylinder body 21, an upper-side first end 25 pl ate nenber
61 is provided so as to be positioned on one 8 side of the first cylinder

body 21 oppasjite to .the.side on,.which the [nternediate partition plate 15
is provide&@dﬁﬂOﬁrﬁp%eE%%EFc9¥}+RﬁﬁrE%%@YSE? 8PPGwe ?ngetbgcéﬁgeeﬁH pl at e
menber 71 i s provided, so as osj tioned si,de of § tge s%Fond

5

. 0 be n_on
cyl i nder b c?ltgﬁbo%?Y%FW%é%%ﬁ?i %ﬁﬁ%ﬂwbt@faﬁ%rﬁﬁtFBnFBPXPge si*de. The
first cylinder bod 1, the interpedjiate artition plate 15 and the first
end” pl at e ey IS QT tht | RALPIERaTDAF S2CoTe SeBeBna LS

cylinder body_ 31, 10 the internediate partition plate 15 and the secaond end
plate ne T déf ilfe BFESEHd SOy Esndér Bnafsdit igpedrre grey&18Rart 12
extends sequentially through the first end plate nmenber 61, the first
cylinder b 298CORGhe CYRE-BAREJIRAY patt iOPPeSifeat & 15het Hatea@sid 2l i nder

partition plate 15 side.

The first cylinder body 21, the intermediate
partition plate 15 and the first end plate member 61 define
a first cylinder chamber 22. The second cylinder body 31,

10 the intermediate partition plate 15 and the second end plate
member 71 define a second cylinder chamber 32,

The drive shaft 12 extends sequentially through
the first end plate member 61, the first cylinder body 21,
the intermediate partition plate 15, the second cylinder

15 body 31 and the second end plate member 71. |

A roller 27 fitted to a crankpin 26 provided on
the drive shaft 12 is revolvably placed in the first
cylinder chamber 22 so that compression action is exerted by
revolutionary motion of the roller 27.

20 A roller 37 fitted to a crankpin 36 provided on
the drive shaft 12 1is revolvably placed in the second
cylinder chamber 32 so that compression action is exerted by
revolutionary motion of the roller 37.

The crankpin. 26 provided in the first cylinder

25 chamber 22 and the crankpin 36 provided in the second




15 body 31 and the second end plate nmenber 71. Aroller 27 fitted to a
crankpin 26 provided on the drive shaft 12 is revolvably placed in the
first cylinder chanber 22 so that conpression action is exerted by

revol utionary notion of the roller 27. 20 Aroller 37 fitted to a crankpin
36 provided on the drive shaft 12 is Tévolvably placed in the second
cyl i nder chanber 32 so that conpression action is exerted by revolutionary
notion of the roller 37. The crankpin 26 provided in the first cylinder 25

chanmber 22 and _the crankpin_,36 rovideg.in e second. -. 9 cylind chanber
3 are posiBRoRaE, SEARFEEA%7: BhF et b #ie 1, EE b ghras ShchL fabefo
drive shaft 12, _That is, the first cylinder ch er.22 d.the second
cylinder c e e gre mp sion
| hder cRinobi0 330CHERRe TGN cHih GERAE B0 or edbdtn Lonprosi
phase. 5 Now conpressi.on action of the first cylinder , chanber 22 i
expl ai ned Bef&. CﬁﬁlpgeﬁoFEBmPﬁﬁtz%oﬁ%?egg?oﬁe R4 i R GAG N & Sﬁd%z
cylinder chanber 32 is simlar to that of the first cylinder chanber 22
and t her ef Gl 16k (£ PACReRBRERARY ok 0 1dPethdih SORPErRgS1on PRaSEnteri or
of the first cylinder chanber 22 is partitioned by a bl ade 28 farned
integrral |y with the MOM eFOPRPTeFRAPN| saCtioR chlanbeie onfifd cylinder

' chamber 22 is explained below. It is noted that compression
action of the second cylinder chamber 32 is similar to that
of the first cylinder chamber 22 and therefore omitted in
explanation.

10 As shown in Fig. 2, the interior of the first
cylinder chamber 22 is partitioned by a blade 28 formed
integrally with the roller 27. That is, in a chamber on the
right side of the blade 28, the suction pipe 11 opens in an
inne: surface of the first cylinder chamber 22 to form a

15 suction chamber 22a. On the other hand, in a chamber on the
left side of the blade 28, a discharge hole 62a of the first

end plate member 61 (shown in Fig. 1) opens in the inner

surface of the first cylinder chamber 22 to form a discharge

chamber 22b.

20 Semicircular bushings 25, 25 are set 1in close
contact with both surfaces of the blade 28 to make a
sealing. Lubrication between the blade 28 and fhe bushings
25, 25 is done with the lubricating oil 9.

Then, as the crankpin 26 is eccentrically rotated

25 + along with the drive shaft 12, the roller 27 fitted to the



right side of the blade 28, the suction pipe 11 opens in an inner surface
of the first cylinder chanber 22 to forma 15 suction chanber 22a. On the
ot her hand, in a chanber on the I|eft side of the blade 28, a discharge
hol e 62a of the first end plate nenber 61 (shown in Fig. 1) opens in the
inner surface of the first cylinder chafiber 22 to forma discharge

chanber 22b. 20 Sem circul ar bushings 25, 25 are set in close contact with
both surfaces of the blade 28 to nake a sealing. Lubrication between the
bl ade 28 and the .bushings 25, 25 is dope with the luhricatin il 9.. Then,
oS e or alkAEIE 20 aboshtorEaR Y FB: Biecbubet IomtPla e (e (A% Stshat
12, the roller 27 fitted to the -10- crankpin 26 is revolved with the outer
peripheral i fBRELBF A/hekPRF| dP 29OREPtt | HIEBNt'HRE WPRRTt METIAET 2

peri pheral surface of the first cylinder chanber 22. Along with the
revol uti on BFELAE Ol t8e 3F¥TFh EReINGeF | ¢RIMRST jdrter chanber 22, the bl ade
28 is noved back and forth wth both side faces of the _blade_28 held by
the bushings 25, 252APEénWithe thewssvedatrieny ofr ither &l leg 2dudkedtent o

t he suction chanber_ 22a through the suction pipe 11, being _conpressed in

t he discharfd&sthafibeindery ¢ &r 192 hi §her bdesss v . 1heeeadt Backt med

hi gh- pressure refri gerant
_ forth with both side faces of the blade 28 held by the

bushings 25, 25. Then, the low-pressure refrigerant is

sucked into the suction chamber 22a through the suction pipe

11, being compressed in the discharge chamber 22b into a

10 higher pressure. Thereafter, the high-pressure refrigerant
is discharged through the discharge hole 62a.

As shown in Fig. 1, the first end plate member 6l

has a disc-shaped body portion 62 and a boss portion 63

provided upward at a center of the body portion 62. The

15 drive shaft 12 is inserted to the body portion 62 and the

boss portion 63. In the body portion 62, the discharge hole
62a is provided so as to communicate with the first cylinder
.chamber 22.
A discharge valve 64 is fitted to the body portion
. 20 62 so0 as to be located on one side of the body portion 62
opposite to the side on which the first cylinder body 21 is
.provided. The discharge valve 64, which is, for example, a
reed valve, opens and closes the discharge hole 62a.
A cup-shaped first muffler body 41 is fitted to

25 the body portion 62 so as to cover the discharge wvalve 64,




is di scharged through the discharge hole 62a. As shown in Fig. 1, the first
end plate nenber 61 has a disc-shaped body portion 62 and a boss portion
63 provided upward at a center of the body portion 62. The 15 drive shaft
12 is inserted to the body portion 62 and the boss portion 63. In the body
portion 62, the discharge hole 62a iS‘biévided SO0 as to communicate with
the first cylinder chanber 22. A discharge valve 64 is fitted to the body
portion 20 62 so as to be |ocated on one side of the body portion 62

opposite tq.the side on which, the f,irst cylinder. bo 21 is rovided. The
di schar ge \%Qevgb%szrs R T 5031 4F é?ﬁ?;ﬂté%é a-° r{e}é%l giﬁ/é, m&ﬁgﬁgra éﬁé’l oses
t he di scharge ho 62a. A cup-shapedq fjrst_nuff]er body 41 is fitted to 25
t he body p 'ionggﬁ §%J§§3tﬂﬁg§€%£ gﬁﬁhﬁiééh g%?vg%GE% -§4d fh@gﬁoss
portion 63 is . inserted to the fjrst nuffler bod 41. The first nmuffler
body 41 andSERET iSO &t 61T RenBEF T 5aT dERFHESR #2r ot TRAFY Rr HEmber
42, That is, the first muffler chanber 42 and the first cylinder chanber
22' 5 are cdririti CfEdan tHhaahar dAherndi BhehéigpscRa§BIRBI EETRET FKe

first nuffler body 41 has a hole portion 43. The haole portion_43 makes the
first Shuff 38 CRERPELCAPedndithncath SPkeBivihdlg ddschartrePObBd$2a1

communi cated with
The first muffler body 41 has a hole portion 43.

The hole portion 43 makes the first muffler chamber 42 and
an outside of the first muffler body 41 communicated with
each other.

10 The second end plate member 71 has a disc-shaped
body portion 72 and a boss portion 73 provided downward at a
center of the body portion 72, The drive shaft 12 is
inserted tc the body portion 72 and the boss portion 73. In
the body portion 72, the discharge hole 72a 1s provided so

15 as té'communicate with the second cylinder chamber 32.

A discharge valve 74 is fitted to the bbdy porticon
72 so as to be located on one side of the body portion 72
opposite to the side on which the second cylinder body 31 is
provided. The discharge valve 74, which is, for example, a

20 reed valve, opens and closes the discharge hole 72a.

A cup—shaped second muffler body 51 is fitted to
the body portion 72 so as to cover the discharge valve 74.
The second muffler body 51 covers the boss portion 73. The
second muffler body 51 and the second end plate member 71

.25 define a second muffler chamber 52. That is, the second




each other. 10 The second end plate nenber 71 has a di sc-shaped body
portion 72 and a boss portion 73 provided downward at a center of the body
portion 72. The drive shaft 12 is inserted to the body portion 72 and the
boss portion 73. In the body portion 72, the discharge hole 72a is
provided so 15 as to comuni cate mﬁth‘%%é second cylinder chanber 32. A

di scharge valve 74 is fitted to the body portion 72 so as to be |ocated on
one side of the body portion 72 opposite to the side on which the second

cylinder bod lis I OVi . _The di scharge valve 74 %gi h is,,for
exanpl e, an“%g%F§e§%éﬁhﬁ£ efid aﬁgedﬁﬁﬁgiqrﬁ¥%ﬁ%%ﬁ%r aﬁ%ﬁ% 3222TRK
cup-shaped second ffler _body 51 is fitted.to ,,the body portign 72 so as
Lo cover t KOTRBIRALEE ThFhecHat ol SHDATaHEceRTBouP08e dofers the
boss portion 73. The_ second nuffler bod 51.%gg(%he second end glﬁhe
menber 71 25 define & sSEHOnEHERIE el c ovdedrnsp S theMekRomge- 12-
muf fl er chanber 52 and the second cylinder chanber 32 are conmuni cated

with each tfet WUdiLRE FIEBRErgéZhANE 7he PegRA pBRYEELRT 16RPEPEFovided so

as to make the first nmuffler chanber 42 and the second nuffler chanber 52
5 communi c &CBHURILCR te8c W idithe?2CA RERRRol t 2 tEpEiRSThah¥ee cREFREARER i s

connected to the gas_passage 16 via a _
chamber 17 is “connected to the gas passage 16 via a

connecting passage 18. This connecting passage 18 connects
a lowermost end of the resonance chamber 17 and the gas
passage 16 to each other.

10 The gas passage 16 extends through the first end
plate member 61, the first c¢ylinder body 21, the
intermediate partition plate 15, the second cylinder body
31 and the second ehd plate member 71 one after another in
the wvertical direction ({(along the axial direction of the

15 drive shaft 12}.

The resonance chamber 17 exXtends through the
first cylinder boedy 21, the intermediate partition plate 15
and the second cylinder body 31 one after another in the
vertical direction (along the axial direction of the drive

20 shaft 12). The resonance chamber 17 is placed closer to
the axis of the drive shaft 12 than the gas passage 16.

The connecting passage 18 is provided by forming
a groove in the lower face of the second cylinder body 31,
and extends in the horizontal direction (along a direction

25 vertical to the axis of the drive shaft 12).




connecti ng passage 18. This connecting passage 18 connects a |owernost end
of the resonance chanber 17 and the gas passage 16 to each other. 10 The
gas passage 16 extends through the first end plate nmenber 61, the first
cylinder body 21, the internediate partition plate 15, the second cyli nder
body 31 and the second end plate membet371 one after another in the
vertical direction (along the axial direction of the 15 drive shaft 12).
The resonance chanber 17 extends through the first cylinder body 21, the
internediate partitl late 15 and the second cylinder 31 ope after
another T the vert MBaP dFbeci TP ATy Ehe BAIAl WIEATORGY ¢ hE%ar i ve
20 shaft 12 The resonance chanber 17 i ced closer to he axi g_of the
Grive shai CSEF ARG SGaCoPILeaGE 4R HHE Confboriig fisds SyaTERY] 22

provi ded by formn oove ip th ower face of the seco cylln er body
! and ecenda stherhethobPyobiil | BiFabs| BRLELFong HoBr T Bot 1 on DAnS
vertical to the axis of the drive shaft 12). -13- Wth the conpressor of

this const FMfdt %ﬂ@r%WﬁaQ%ﬁr?@%?%%?sﬁﬁslEoﬁ%ﬁb§§§PW@nFﬁélﬁﬂ?gtcéﬁmpﬁaer
chanmber 22 _is discharged to the first nuffler chanber 42. The refrigerant
gas cohpr esi€ed 5 ﬁlﬁﬁ@a§é@§n&Ocﬁpﬁnﬁéﬁoéﬁaﬁﬁéﬁler chamber 52.

In this case, pulsation noise due to the
discharge of the refrigerant gas occurs in the second
muffler chamber 52, and this pulsation noise passes through
the gas passage 16. Then, the pulsation noise passing

10 through the gas passage 16 interferes with interferential

waves derived from the resonance chamber 17, being largely

| damped. Thus, with the pulsation nocise reduced, noise
reduction becomes achievable.

More specifically, the rescnance chamber 17

15 generates such a resonance that the pulsation noise becomes

naught at boundaries with the gas passage 16. It is noted

that resonance frequency of the resonance chamber 17
depends on the capacity of the resonance chamber 17.

The refrigerant gas in the second muffler chamber

20 52 flows through the gas passage 16 into the first muffler

chamber 42, then passing through the hole portion 43 of the

first muffler body 41 to flow to the outside of the first

.muffler body 41. Meanwhile, the refrigerant gas in the

first muffler chamber 42 flows through the hole portion 43




5 32 is discharged to the second nuffler chanmber 52. In this case,

pul sati on noise due to the discharge of the refrigerant gas occurs in the
second nuffler chanber 52, and this pul sati on noi se passes through the
gas passage 16. Then, the pul sation noise passing 10 through the gas
passage 16 interferes with interferentiaf~ waves derived fromthe resonance
chanber 17, being largely danped. Thus, with the pul sation noi se reduced,
noi se reduction beconmes achi evabl e. More specifically, the resonance

chanber 5 .genera ares ce, th t he pul sati pon_noi se_becones
naught at @ﬁi?ﬁ%lgé ﬁf u#%g §a?ﬂé% {E 6%l %ﬁi Pthﬁ? %égﬁ ance
frequency of e resonance chanber 17 depends on the capacity of the
resonance @Hgﬁﬂé?'%?dp %ﬁ'refrlgerant gas in the second nmuffler chanmber 20

52 flows through the ssa e 16 into the first nmuffler _chanper 42,

t hen passing through ﬁg rt FIRCE3 dFe t RESORRRSE ﬁﬂWW¥F7bBHylﬁl to
flow to the outsjde of the first mnuffler body 41. Meanwhil e,

refri ger anPlgsed £hIRET 1 17 sChfuf s %%aﬁ%%rdﬁ2vﬁl&ﬂ?#@w%%gﬁh?%etﬁﬁle
portion 43 -14- of the first nuffler body 41 to the outside of the first
nuf f | et bo&)ﬁ54lpa$ﬁa%ﬁd|]tqfonth§l nEes t Ré@SFa@genahte Gianber rlaged near

peripheral edges of the first muffler body 41 and the
-second muffler body 51. As a result of this, the first
muffler chamber 42 and the second muffler chamber 52 can be
effectively utilized in their entireties, so that the

10 muffling effect can be improved.

With the compressor of this construction, since
the connecting passage 18 is connected to the lowermost end
of the resonance chamber 17, 0lil contained in the
refrigerant gas, even if having entered into the resonance

15 chamber 17, is discharged through the connecting passage 18
located at the lowermost end of the resonance chamber 17 to

the outside of the resonance chamber 17. It is noted that

the 0il is, for example, the lubricating oil 9. Thus, since
0il is not accumulated in the resonance chamber 17, the

20 resconance chamber 17 keeps generally constant in capacity at
all times. Therefore, the frequency of damping noise
(pulsation noise) can be maintained generally constant, so
that the muffling effect can be maintained.

(Second Embodiment)_




pl aced closer to the axis of the drive shaft 12 than the 5 gas passage 16,
t he gas passage 16 can be placed near peripheral edges of the first nuffler
body 41 and the second nmuffler body 51. As a result of this, the first
muf f 1 er chanmber 42 and the second nuffler chanber 52 can be effectively
utilized in their entireties, so that The- 10 muffling effect can be

i nproved. Wth the conpressor of this construction, since the connecting
passage 18 is connected to the |owernost end of the resonance chamber 17,
oil contained in theF efg%qg{antégas Iﬁf haV|ng entered into the
resonance 15 chamber ‘i7, 0 O?+ﬁ@% niecti f§"PasS55¢ 18

| ocat ed at 82 %omernnst end of %he resona ce chanmber 17 to, the outside of
the resonafe ERENBEHESERT | LRVERRHPRA thRa? SRR [EO slt? o1&ESRERESSt he
Iubrlcatln oi | Thus, since Qqil is not accunulated in.the resonance
chamber rt% §ber ridinc ETOREIPERt17 KaepSeRanst aPF@O@éﬁ@PEntlf’i nsSo
capacity at all tines. Therefore, the frequency of danping noise

(pul sati on 96S@Ed rhak ﬁamrgier@dr\yer@@%w?ec\éﬁstfaqﬁ cepieghiingt e
muf fI i ng effect can be maintained. (Second Enbodi nent) -15- Fi 3 shows a
second® enbdAWEREMOSS aREort eddiGr BESPRBRNEER esEMIBGR ertfli 0ARIRATE r PA§ t 0

its differences .
passage 16 to each other 1s sloped down toward the gas

passage 16, It is noted that like constituent members are
designated by like reference numerals in conjunction with

the first embodiment and so their description is omitted.

10 More specifically, the connecting passage 19 is
formed by forming a groove in the top face of the second end
plate member 71, with the depth of the groove gradually
increasing toward the gas passage 16.

With the compressor of the second embodiment, in

15 addition to the effects of the first embodiment, since the

connecting passage 19 is sloped down toward the gas passage

16, o1l in the resconance chamber 17, descending along the

connecting passage 19, 1is securely discharged to the gas

passage 16. Thus, the compressor is less affected by the

20. 0oil contained in the refrigerant gas, so that the muffling
effect can reliably be maintained.

The present invention is not limited to the above-

described embodiments. For instance, the invention may be

applied to displacement type compressors or the like other

25 than rotary compressors. Further, the cylinder chambers may




fromthe first enbodi nent, the second enbodinent is so designed that a
~connecting passage 19 for connecting the 5 | owernost end of the resonance
chanber 17 and the gas passage 16 to each other is sloped down toward the
gas passage 16. It is noted that |ike ﬁanstituent menbers are designated
by like reference nunerals in conjunction™wth the first enbodi nent and so
their description is omtted. 10 More specifically, the connecting passage
19 is forned by forning a groove in the top face of the second end plate
menber 71

Gas passagd 0 N (h TR SN oG o7 ofOF R LB CURE B bodi Aeies FR-orge -
passage. 19 1% b %C%%\ﬁ‘é%#a&%rfa thkeBal Red SRtk F3 AEePEThnance
i schar ged N cencPlhe Phadt %“i%eﬁﬁr’%ﬁéc“”ﬁtﬁa%éfgigar @c'gs@@se“r%%éaed by
can rel | abEBE BT n e iR AT cEam THGeRLToh CYLhBRCT| fPEBHSF o ehe.
above- desqub(ﬁaenbodlnents For i nstance, the invention ma plied

to di spl acéReidPeTdifrelSordlertion PPkes ofifElves hEH rté?arsﬁcogd

conpressors. Further, the cylinder chanbers may - 16-
cylinder chamber “32 passes through the gas passage 16, in

which case the pulsation noise of the first cylinder chamber
22 and the pulsation noise of the second cylinder chamber 32

can be reduced by the resonance chamber 17.




al so ‘be provided three or nore in nunber. The gas passage 16 and the
resonance chanber 17 may be fornmed not by through holes but by other
menbers. It is also possible that pulsation noise derived fromthe first
cylinder chanber 22 5 in addition to the_pul sation noise derived fromthe
second cylinder chanmber 32 passes thrbﬁaﬁ t he gas passage 16, in which
case the pul sation noise of the first cylinder chanber 22 and the

pul sati on noi se of the second cylinder chanber 32 can be reduced by the

resonance g@%%ﬁﬂﬁ@ﬁ{ @ﬁAT IS CLAIMED I S: 1. A conpressor conprising:
4

a first nmuf ‘communi cating with a first cylinder chanber
(22); 5 a econd muf f.] er _chanber % L communi cating wwth a second cylinder
chamber (32)" a gas pasSABECFPEY FOFPRERiAG the first muffler chanber (42)

and the second nmuffler cha 0 ni cat d wi th each  other; 10 a
Hel mhol t z type resonégh éélﬁﬁgﬁ%%ééy%ﬁﬁéhéﬁgé ST icasinge Wits, 210)
for maki ng | onernmost end of the_resonance chanber (17) and the gas

passage (165t IFYddOA St RBATCEE 522 conpressor conprising a first nuffler

bod
y 5 a second muffler chamber (52) communicating with a

second cylinder chamber (32);
a gas passage {(16) for making the first ﬁuffler
chamber (42) and  the second muffler chamber (52)
communicated with each other;
10 ' a Helmholtz type resonance chamber (17); and
a connecting passage (18, 19) for making a
lowermost end of the resonance chamber (17) and the gas

passage (16) with each other.

15 2. A compressor comprising a first muffler body
(41), a first end plate member (61), a first cylinder body
(21), an 1intermediate partition plate (15), a second
.cylinder body ({31), a second end plate member (71) and a
second muffler body (51), as these members are placed one

20 after another along an axial direction, in which
a first cylinder chamber (22) which is formed by
the first cylinder body (21), the intermediate partition
plate (15) and the first end plate member (61), and a first

muffler chamber (42) which is formed by the first muffler




(41), a first end plate nmenber (61), a first cylinder body (21), an
internmedi ate partition plate (15), a second cylinder body (31), a second
end plate nenber (71) and a second nuffler body (51), as these nmenbers are
pl aced one 20 after another along an axial direction, in which a first
cylinder chanber (22) which is forned'b%s"the first cylinder body (21), the
internmediate partition plate (15) and the first end plate nenber (61), and
a first muffler chanber (42) which is formed by the first nuffler -18-

body (41) he, first_end pl ate.nenber 1) _ar co ni cat W th each
ot her, and%gQgécoﬁ%hcyf?ﬁ%er@% anbets 32?£§mi8ﬁa§§ fﬂgﬁgﬁrby(%gﬁe §&€ond
cyl i nder bad 31), .the i.nternedi ate partitjon 5 plate (15) and the second
end plate e R%ﬁ&%faﬁg%a%ﬁg |%§aﬁﬁﬁl chanber (52) which is forned by

the second nuffler bod (%g%? and the second en | at e nber. (71). are
comuni cated with eaéh %?t , ‘Wﬁr&rnéjier]f tcl%@nﬁerrst(%@ﬁf f"’ﬁlél’:ggl’rén‘gé’ MEE2 P Yand
the second .10 nuffl@r cianaer %5%& are conmmuni cated wi.th each other by a
as passagé CUMFENCEXLBRRE CRAGug tie FiesinERIMPHARES REFvE10H1),
?h P' tg |i.nd d 21 the int di at titi |late (15), th
e 11rst cylinder oay %},aeelnerrrelae partition ate , e
secondgcyli béﬁg)(§ﬁ§ia tﬁ@co§€boﬁﬂdeﬁ&%ﬂ%ﬂ%@mE%%eﬁ%@7l) indt Re
axi al direction, and ) )
second muffler chamber (52) which is formed by the second
muffler body (51) and the second end plate member (71) are
communicated with each other, wherein
the first muffler chamber (42) and the second
10 muffler chamber (52) are communicated with each other by a
gas passage (16) which extends through the first end plate
member (61), the first cylinder body (21}, the intermediate
partition plate (15), the second cylinder body (31) and the
second end plate member (71) in the axial direction, and
15 a lowermost end of a Helmholtz type resonance

chamber (17) which extends through the first cylinder body

(21}, the intermediate partition plate (15) and the second

cylinder body (31) in the axial direction is connected to

the gas passage (16) via a connecting passage (18, 19).

20
- 3. The compressor as claimed in Claim 2, wherein
the resonance chamber (17) is placed closer to

the axis than the gés passage (16),




15 a lowernost end of a Helnmholtz type resonance chanber (17) which
extends through the first cylinder body (21), the internediate partition
plate (15) and the second cylinder body (31) in the axial direction is
connected to the gas passage (16) viamﬁ connecting passage (18, 19). 20 3.
The conmpressor as claimed in Claim2, Vv &ein the resonance chamber (17)
is placed closer to the axis than the gas passage (16). -19- 4. The
conpressor as clainmed in any one of Clains 1 to 3, wherein the connecting

passage (1%L IS SlOpQQKQQ%%ﬂf%%Eé% égm% §§m£§S§§g§n§lgﬁé of Claims 1
to 3, wherein

the connecting passage {19) is sloped down toward

the gas passage (16}.




