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ROTARY COMPRESSOR
BACKGROUND OF THE INVENTION
5 1. Field of the Invention
. The present invention relates to a rotafy
compressor to be mounted on an air conditioner or
refrigerator,'particuiarly to a rotary compressor capable of
greatly reducing the air column resonance in a hermetically
10 sealed casing due to pressure puisation of discharged gas and
the Vibtation due td pressure pulsation in a cylinder block
of a rotary compreésion element and redﬁcing noises during
operation by improving the joining structure:of a round
cylindér block of the rotary compression.element in the
.15 hermetically sealgd casing and moreover improving the space

formed between an electric driving element and the rotary

_—
compression element. Thlis Sheet Has Been RTlaced
2. Background Art

20 .As shown in Fig. 6, for example, this type of the

. N
conventional rotary compressor comprises an.electric Wdriving
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element 2 and a rotary compression element 4 having a
cylinder block 5 driven by a sﬁaft 3 of the electric driving
element 2 in the bottom of a hermetically sealed casing 1

25 storing refrigerator oil O in its bottom. Said cylinder
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dhe bresent I nvention relates to a rotary conpreséor to be ﬁDunted on an
air conditioner or refrigerator, particularly to a rotary conpressor
capable of greatly reducing the air colum resonance in a hernetically
seal ed casing due to pressure pulsation of discharged gas and the
vibration due to pressure pulsation in a cylinder block of a rotary
conpr essi obleckmdntisasetr bddvieen Boimedn deanigg Gpemdt i Awxilg@’Wi ng t he
joining structure of a round cylinder block of the rotary conpression
el ement i nbeheinke 7mbothaldfy whealhe duppinty thed shiarfeoBeofl Meo e Iegstthies space
driving element 2 through a cup 8 and moreovef, top end face
5a and bottom end face 5b of the cylinder block 5 comprising
_5 a jéining end are jointed with inner'periphery la of the
hermetically sealed casing 1 and secured. Moreover in the
above structure, a space 10 is formed between the top of the
joining end of the féciﬁg cylinder block 5 and an end face 2a
of the.electric driving element 2. In this case, this type
10 of the compressor is constituted by using the anchor type
shown in Fig. 7 as the shape of the cylinder block 5.'
In the case of the above rotary cémpfessor having
the conventional structﬁre, however, it is difficult to
reduce the high-frequency vibration of the hermetically
15 sealed casing 1 because the joint area with the hermetically
sealed casing 1 is small when using the anchor—fype cylinder
block 5 as the rotary compression element 4.
However, when using a rbuﬁd cylinder block 5 as
shown in Figs. 8 and 9, the reflectance of vibration noises
20 haé a value close to 100% because most of the whole interface
with the spéée 10 must be formed with.a rigid wall though the
joint area with the hermetically sealed casing 1 increases.
Therefore, it is difficult to reduce the air column resonance

in the hermetically sealed casing 1 due to pressure pulsation

25 of discharged gas and the vibration due to pressure pulsation
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formed between an electric driving elenent and the rotary conpression

el enent . 2. .Background Art As shown in Fig. 6, for exanple,
this type of the conventional rotary conpressor conprises an electric
driving elenent 2 and a rotary conpression elenent 4 having a cylinder
bl ock 5 driven by a shaft 3 of the electric driving elenent 2 in the
bottom of aimertinet iqydlindegedilatk dsiangl thereby, it is impossible to

reduce the noise level of a low freguency range.
Figure 10 shoﬁs measurement results of resonance
frequencies ét air-gap neighborhood 10a, cup discharge hole
5 neighborhood 10b, and stator core neighborhood 10c when
employing the round cylinder block 5. From Fig. 10, it is
fouﬁd that thefe are many resonance modes and the
sound-pressure absolute value is also high becausé the‘whole
interface withlfhe space 10 is formed with a figid wall.
10 | " It is an object of.the present invention to provide
the above—describéd rotary compressor capable~of greatly
- reducing the air column resonance in a hermetically sealed
casing due to pressure pulsation 6f discharged gas and the
vibration due to pressure pulsation in a cylinder block of a

15 rotary compression element.

SUMMARY OF THE INVENTION
| To solve the above problém, the present invention

uses a rotary compressor comprising an electric driving

20 element and a rotary compression element having a round
cylinder block and to be driven by the electric dfiving
element in the bottom of a hermetiéally sealed casing storing
refrigerator oil in its bottom énd constituted by setfing the
round cylindexr block of the r&tary compression element

25 between a main bearing and an auxiliary bearing for

-
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storing refrigerator oil Oin its bottom Said cylinder

-2- block 5 is set between a nmain bearing 6 and an auxiliary bearing 7
bot h of which support the shaft 3 of the electric driving elenment 2

t hrough a cup 8 and noreover, top end face

supporting the shaft of the electric driving element and
joining and secuiing at least two joining ends of the
'cylinder block to the inner periphery of the hermetically
sealed casing, in which the thickness between outermost ends
5 of the joining ends of the cylinder block ié set to 45 to 85%

of the maximum thickness of the cylinder block in the axis
'direction.

Moreover, the present invention provides a rotary
compressor constituted so as to foiﬁ a space between an end

10 face comprising thé'joining end of the'facing cylinder block
and an end face of the electric dfiving eiement and fill at
1east a part of the space with a sound absorbing material to
form an interface in the space further in the above
structure.

15 Furthermore, the present invention.provideé a
rotary compressor constituted so as to cover 50% or more of
'the area of an eﬁd face comprising tﬁe joining end of the
cylinder block with a sound ébsorbing material further in fhe
above structure.

20. _ For the present iﬁvention, the thickness between
the outermost ends.of.the joining ends of the round cylinder
block must be set tq 45 to 85% of thé maximum thickness'éf a
cylinder block in the axis direction. When the rate is
larger than 85%, the possibility for the whole top end face

25 of the éylinder block to serve as a rigid wall surface
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2a aﬁd bottom end face 5b of the cylinder block 5 conprising a j.oining énd
are jointed with inner periphery la of the hernetically sealed casing 1
and secured. Moreover in the above structure, a space 10 is fornmed between
the top of the joining end of the facing cylinder block 5 and an end face
2a of the electric driving elenent 2. In this case, this type of the
conpr essor increasest anddibyigsimgosksabiachor redpee dbewirequengy 7 as the
shape of the cylinder block 5. In the case of the above rotary
conpressor havseg. tHowewevenwhenalthet rateuis, lkssethan 46%i,s tihef fdharde t o

of the cylinder-block ihside diameter or vane slot width

increases due to shrinkage fitting to or tack welding of

5 hermetigally sealed casing 1. This not only greatiy

influences the performance of a compressor but also prevents

high-frequency noises from reducing because the vibration of

the hermetically sealed qaéing cannot completely be

prevented.

10 Moreover, by setting the thickness of the éylinder
block as described above, the cylinder block is decreased in
weight and it is possible to cut the'cost and decrease-the
total weight of the compressor.

Furthermo¥e, because the present invéntion is
. 15 constituted so as to form another interfacé in the space
between the end face comprising the joiniﬁg end of the facing
cylinder block and the end face of the electric driving
‘element and fill thé space with a sound absorbing material,
the resonance frequency in the space is shifted to higher

20 level.in accordance with the sound.absorbing coefficient of
the sound absorbing méterial and low-frequency noisés are
reduced. Furthermore, bécause a round cylinder block is
used, the jéint area with the hermetically sealed casing of

- the cylinder block serving as an interface of a space
25 increases, excitation of high-fféquency vibration due to
e
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teduce the hi gh-frequency vibration of the hernetically sealed casing 1
because the joint area with the hernetically sealed casing 1 is small when
using the anchor-type cylinder block 5 as the rotary conpression el ement
4. However, when using a round cylinder block 5 as shown'in
Figs. 8 and 9, the reflectance of vibration noises has a value close to
- 100* becauseressuref puhsawhoneinntbef agdinderhbinekspaceinimized, badisened
with arigid wall though the joint area with the hernetically seal ed
casing 1 inteeadssfrom low- to high-frequency ranges can be lowered, and
thereby noises can be reduced during operation.
Conventionally used refrigerator oil is suitable as
5 the sound absorbing material. That is, it is preferable to
fill refrigerator oil until the o0il reaches the space between
" the end face comprising the joining end of the faéing
cylinder block and the end face of the electric driving
element. Or, when it is impossible to change the quantities
10 of refrigerator oil because of output, it is also possible to
form another interface made of refrigerator oil in the space
by adjusting the thickness between the outermost ends of the
joining ends of the round cylinder block until refrigerator
0il reaches the space in a range of 45 to 85% of the maximum
15 thickness of the cylinder block in the axis direction.
Furthermore, it is preferable to cover 50% or more
of the area of the end face comprising the joining end of the
cylinder block with refrigerator oil. Thereby, it . is
estimated that the sound pressure level of the space is

20 lowéred, the resonance frequency is shifted to higher level,

and the sound level of low frequencies is lowered.

" BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a sectional view of an essential

25 portion showing an embodiment of a rotary compressor of. the
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.Therefore, it is difficult to reduce the air columm resonance in the
hernetically sealed casing 1 due to pressure pulsation of discharged gas
and the vibration due to pressure pul sation

- 3- in the cylinder block 5 and thereby, it is inpossible to

present invention:

Figure 2 is a top view showing a cylinder block of
a rotary compressor of the present invention covered with a
sound absorbing material by oblique liﬁes;

5 Figure 3 is a top view showing the surface of the
cylinder block in Fig. 2 covered with ref;igerator oil by
oblique lines;

Figure 4 is an illustration showing meésurement
results of resonance frequencies of a space when using a

10 round cyiinder block of the present invention:

Figure 5 is an illustration comparing noise
measurement results of a rotary dompfessor of the present
invention and those of é conventional rotary cdmpressor;

| Figure 6 is a sectional view of an essential
15"portion showing a conventional rotary compressor;

Figure 7 iéla top view of a cbnventional
anchor-type cylinder block;

Figure 8 is a sectional view of an essential
portion showing another conventional rotary éompressor;

20 " Figure 9 ié a top view of a conventional roﬁnd'
cylinder block} and

Figure 10 is an illustration showing measurement
results of resonance frequencies of a space when using a
conventional round cyliﬁder block.

25
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Treddce the noise level of a |ow frequency range. .Figure 10
shows neasurenent results of resonance frequencies at air-gap
nei ghbor hood 10a, cup di scharge hole nei ghbor hood 10b, and stator core
neighborhood 10c when enpl oying the round cylinder block 5. FromFig.
10, it-i found that there are many resonance nodes and the
sound- pr esmmlmscmmn PR |'BHE [BREFERREN RMBOTEIMENT S I nterface
with the space 10 is forned with a rigid wall. It is an object
of the present inventThe greseroyiiderentidre ishdlesalcided exlowtly vy
conpressor capable of greatly
referring to the accompanying drawings. However, the present
invention is not restricted to these drawings.-
5 ' An embodiment of the present invention is described
below in detail by referring to the drawings shown in Figs. 1
to 5.
A rotary compressor of the present invention has a
general_structure almost the same as that of a conventional
10 rotary compressor using a round cylinder block as shown in
Fig. 8 and 9.
That is, as shown in Fig. 1, the rotary compressor
of the present invention comprises an electric driving
element 2 and a rotary compression element 4 having a round
15 cylinder block 5 driven by a shaft 3 of the electric driving
element 2 at the bottom of a hermetically sealed casing 1 for
storing refrigerator o0il O in its bottom. Said cylinder
block 5 is set between a main bearing 6 and an auxiliary
bearing 7 both of which support the shaft 3 of the electric
20 driving element 2 through cup 8 and moreover, top end face 5a
and bottom end face 5b comprising the joining end to the
inner periphery of the cylinder block 5 are joined and
secured to inner periphery la of the hermetically sealed

casing 1. Moreover in the above structure, a space 10 is

25 formed between top end face 5a of the facing cylinder block 5
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neduéing the air columm resonance in a hernetically sealed .- casing dué to
pressure pul sation of discharged gas and the vi bration due to pressure
pul sation in a cylinder block of a rotary conpression el enent.
SUMVARY OF THE | NVENTI ON To sal ve the above problem the
present invention uses a rotary conpressor conprising an electric
driving ahdnend &adea2mobdr yheospectsiondelivwingt ehemeng 2.r ound
Said cylinder block_Slis round as shown in Fig. 2
and top end face S5a of the joining end of the cylinder block
5 facing the electric driving element is used as one of the
5 inferfaces of the space 10. Moreover, thickness T1 between
outermost énds of the joining ends of the cylinder block
shown in Fig. 1 is set to 45 to 85% of the méximum thickness
of the cylinder block in thé axis direction..
Furthermére, as shown by oblique lines in Fig. 2,
10 the level of oi; surface L is raised so that 50% or more of
the area of top end face 5a is dipped in refrigerator oil O
and refrigerator oil O is used as a séund absorbing material
for filling a part of the space 10.
The area of top end face 5a qf the cylindexr block 5
15 to be dipped in refrigerator oil O is set to 50% or more
because of the following reasons. That is, the sound field
characteristic in a closed space is generally calculated by
providing a vertically-incoming acoustic impedance when a
sound absorbing material is present in a part of the space.
20 However, speed increases at the boundary between the
interface of the sound absorbing'materiél and the interface
made of other rigid wall and the sound pressure at a
resonance frequency tends to.rise. .Moreover, when comparing

the sound pressure of the interface of the sound absorbing

25 material with that of the interface made of the rigid wall,
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Tcylfhder bl ock and to be driven by the electric driving el enent in the

bottomof a hernetically seal ed casing storing refrigerator oil inits
bottom and constituted by setting the round cylinder block of the rotary
conpressi on el enent bet ween a main bearing and an auxiliary bearing for

10

15

20

the interface of the sound absorbing material tends to have a
very low sound pressure.

| Figure 4 shows me;surement results of resonance
frequencies at the air gap neighborhood, cup discharge hole
neighborhood, and stator core neighbofhood of space 10 when
applying the technical idea of the present invention to new-
type round cylinder block.5.. Froﬁ Fié. 4, it is found that
the resonance modes are reduced and moreover, the sound-
pressﬁre absolufe value is reduced compared to the case in
which the whole interface of space 10 is formed with a rigid
wall when using COnventional round cylinder block 5 shown in
Fig. 10.

Moreover, Figure 5 compares noises of a rotary
compressor of the present invention with thosé of a
conventional rotary compressor, in which the low-frequency
range in dotted-line circle {(a) shows the effect pf dipping
top end face 5a of cylinder block 5 in refrigerator oil O and
the high-frequency range in dotted-line circle (b) shows the
effect of using new-type round cylinder block 5 preferably
used for the present invention. Thereby, the sound pressure
level (dB) is lowered by approx. 3 dB by the characteristic

of frequency (Hz) A.
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isupﬁorting the shaft of the electric driving el enent and joining and
securing at least two joining ends of the «cylinder block to the i
peri phery of the hernetically sealed casing, in whi € thickness

bet ween outernost ends of the joining ends of the cyl mmm‘s\l\“\t to
45 to 85% of the maxi numthickness of the cylinder bl &g “\“\ 8
di recti on. WHAT IS CLAIMEDed®dr K the present invention phovicdes a*rotary

conpressor constituted so as to forma space between an end
1. A rotary compressor comprising an electric driving element

and a rotary compression element having a round cylinder
block and driven by the electric dri&ing element in the

5 bottom of a hermetically sealed césing for storing
refrigerator oil in its bottom and constituted by setting the
cylindef block of said rotary compression element between a
main bearing and an auxiiiary bearing both of which support
the shaft of said electfic driving element and joining and

10 securing at least two joining ends of said cylinder block to
the inner periphery éf éaid hermeticélly sealed casing:;
wherein the thickness between the outermost ends of the
joining ends of said éylinder block is set to 45 to 85%of the
maximum thickness of said cylinder block in thé axis

15 direction.

2. The rotary compressor according to'claim 1, wherein a
space is formed between an end face cdmprising the joining
end of said facing cylinder block and an end face of said

20 electr;c driving element and at least é part of the space is
filled with a sound absorbing material so as to further form

an interface in said space.

3. The rotary compréssor according to claim 1 or 2, wherein

25 50% or more of the area of the end face comprising the

- 11 - - This Sheet Has Been
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,facé conprising the joining end of the facing cyli and an end

face of the electric driving elenent and fill at | space
with a sound absorbing material to forman interf agajlmggﬁimmﬂtm‘mrt her
in the above structure. Furthernore, th s nventy on
provides a rotary conpressor constituted so as to cover 50% or nore of
- the area doimingdendcef csapdicyhinder bbookniseadveredhwitbyhi sdendbl ock
wi th a sound absorbing material further in the

absorbing material.

4. The rotary compressor according to claim 2 or 3, wherein

5 said sound absorbing material is refrigerator oil.

-
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. above structure. For the present invention, the thickness
bet ween the outernost ends of the joining ends of the round cylinder
bl ock nmust be set to 45 to 85% of the nmaxi mnumthickness of a cylinder
bl ock in the axis direction. Wen the rate is |larger than 85% the

possibility for the whole top end face of the cylinder block to serve as a
rigid wall surface ABSTRACT OF THE DISCLOSURE

There is provided a rotary compressor comprising an
electric driving element and a rotary compréssion element in
a hermefically sea;ed casing and constituted by setting a
- 5 round cylinder block of the rotary compression element
s between a main bearing and an auxiliary bearing both of which

support a shaft of the electric driving element and joiﬁing

and securing at least two joining ends of the cylipder block
tp'the inner periphery of the hermétiéally sealed casing; in

10 which the thickness between the outermost ends of the joining
ends of the cylinder block is set to 45 to 85% of the maximum
thickness of the cylinder block in the axis difection. The
rotary compresso; éf the present ipvention makes it possible
to greatly reduce the air column resonance in the

15 hermeticélly sealed casing due to pressure pulsa;ion'of
discharged gas and the vibration dﬁe to pressure pulsation in
the cylinder block of the rotary ccmpression element and

moreover reduce noises during operation.

heet Has Been Replaced
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- .increases and it is inpossible to reduce | owfrequency noises. However,
‘when the rate is less than 45% the change of the cylinder-block inside
di aneter or vane slot width increases due to shrinkage fitting to or tack
wel ding of hernetically sealed casing 1. This not only greatly influences
the performance of a conpressor but al so prevents high-frequency noi ses

from reduci ng becauFeig’ue 1i brati on of
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the-hermetically seal ed casing cannot conpletely be prevented.

Moreover, by setting the thickness of the cylinder block as described
above, the cylinder block is decreased in weight and it is possible to cut
the cost and decrease the total weight of the conpressor.

Furt hernore, because the present invention is constituted so as to form
another interface in e spage between the end face conprising the joining
end of the facing cﬂ&? [ ock and the end face of the electric driving

2

Z
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element and fill the space with a sound absorbing material, the resonance

frequency in the space is shifted to higher Ilevel in accordance with the

~sound absorbing coefficient of the sound absorbing material and

| ow-frequency noi ses are reduced. Furthernore, because a round cylinder

block is wused, the joint area wth the hernetically sealed casing of the

cyl i nder block'segﬂigf ajxan interface of a space increases, excitation of
on :
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;-6~i pressure pulsation in the cylinder bl ock is nininized, noi se
tevels fromlow to high-frequency ranges can be | owered, and thereby

noi ses can be reduced during operation. Conventional ly used
refrigerator oil is suitable as the sound absorbing material. That is, it
Is preferable to fill refrigerator oil until the oil reaches the space

bet ween ' ' o '

Fig. 7
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the'end face conprising the joining end of the facing cylinder block and
the end face of the electric driving element. O, when it is inpossible to
change the quantities of refrigerator oil because of output, it is also
possible to - formanother interface nade of refrigerator oil in the space
by adjusting the thickness between the outernost ends of the |oining ends
of the round cyIindgF:bIock until refrigerator - oil reaches the space in a

range of 45 to 85% tgs_ r@i mum t hi ckness of the cylinder block in the
axi s direction. _ .

Fig. 10
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Furthernore, it

is preferable to cover 50% or nore of the area of th&e@agser
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- ROTARY COMPRESSOR .

BACKGROUND OF THE INVENTION

l. Field of the Invention

The present invention relates to a rotary

compressor to be mounted on an air conditioner or

refrigerator, particularly to a rotary compressor dapable of

greatly feducing the air column resonance in a hermetically

sealed casing due to pressure pulsation of discharged gas and

the vibration due to pressure pulsation'in a cylinder blobk

of a rotary compression element and reducing noises during

operation by improving the joining structure of a round

cylinder block of the rotary coﬁpression element in the-

hermetically sealed casing and moreover improving the space

formed between an electric driving element and the rotary

compression element.

2. Béckground Art

As shown in Fig. 6, for example, this type of the

conventional rotary compressor comprises an electric driving

element 2 and a rotary compression element 4 having a

cylinder block 5 driven by a shaft 3 of the electric driving

element 2 in the bottom of a hermetically sealed casing 1

storing reffigerator oil O in its bottom. Said cyiinder



-7k present invention; ¢
cyl i nder block of a rotary conpressor of the presentf
with a sound absorbing nmaterial by oblique |ines;

-2 -

block 5 is set between a'main bearing 6 and an auxiliéry
bearing 7 both of which supﬁort the shaft 3 of the electric
driving_element 2 through a cup 8 and moreover, top end face
5a and bottom end face 5b of the cylinder block 5 comprising
a jdining end are jointed with inner periphery la of the
hermetically sealed casing 1 and secured. Moreover in the
above structure, a space 10 is formed between.the top of the
joining end of the facing cylinder block 5 and an end face 2a
of the electric driving element 2. In this case, this type
of the compressor is consfituted by using the anchor type
shown in Fig. 7 as-the shape of the cylinder block 5.

In the case of the above rotary compressor having
the conventional structure, however, it is difficult to
reduce the high-frequency vibration of the hermetically
sealed casing 1 because the joint area with the hermetically
'Sealed casing 1 is small when using fhe anchor-éype cylinder
block 5 as the rotary compression elemént 4.

'However, Qhen using a round cylihder block 5 as
shown in Figs. 8 and 9, the reflectance of vibration noises
' . has a value close to 100% because most of the whole interface
with the space 10 must be formed with a rigid wall though the
joint area with the hermetically éealed casing 1 increases.
Therefore, it is difficult to reduée the air column resonance
in the hermetically sealed casing 1 due to pressure pulsation

of discharged gas and the vibration due to pressure pulsation
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Figufe. 3 is a top view showing the surface of the]™e f"" ‘fblh Fig. 2
~covered with refrigerator oil by oblique |ines; 1 e{4jis an
illustration showi ng nmeasurenent results of resorarcé13§§§£é e$ of a
space when using a round cylinder black of the priegent invention:
Figure 5 is an illustration conparing netse measurement results of |a
rotary conpressor of the present invention and those of..a Pnnugnppgna|

rotary conpressor;

in the cylinder block 5 and thereby, it is impossible to

reduce the noise level of a low frequency range.

Figure 10 shows measurement results of resonance

frequencies at air-gap neighborhood 10a, cup discharge hole

neighborhood 10b, and stator core neighborhood 10c when

employing the round cylinder block 5. From Fig. 10,

found that there are many resonance modes and the

i

t is

sound-pressure absolute value is also high because the whole

interface with the space 10 is formed with a rigid wall.

It is an object of the present invention to provide

the above-described rotary compressor capable of greatly

reducing the air column resonance in a hermetically sealed

casing due to pressure pulsation of discharged gas and the

vibration due to pressure pulsation in a cylinder block of a

o

rotary compression element.

SUMMARY OF THE INVENTION

To solve the above problem, the present invention

uses a rotary compressor comprising an electric driving

~ element and a rotary compression element having a round

cylinder block and to be driven by the electric driving

element in the bottom of a hermetically sealed casing storing

refrigerator oil in its bottom and constituted by setting the

round cylinder block of the rotary compression element

between a main bearing and an auxiliary bearing for



Figure 6 is a sectional view of an essenti al N h@@ﬁ@gﬂﬁf
<gonventional rotary conpressor; Fi guje f#é w of a
conventional anchor-type cylinder bl ock; ﬁﬁﬂ s a
sectional view of an essential porti@n_show n ndl%giﬁ#é entipnal rotary
conpressor; Figure 9 is a top view-sf—a conventiQnal round cyl]nder '
bl ock; and Figure 10 is an illustrafion show ng-neasufenent
‘results of resonance frequencies of a space wh
supporting the shaft of the electric driving element and

RFF

joining and securing at least two joining ends of the
cylinder block to the inner periphery of the hermetically
sealed casing; in which the thickness between outermost ends
of the joining ends of the cylinder block is set to 45 to 85%
of the maximum thickness of the cylinder Slock in the axis
direction. _ ,
Méreover, the present invention provides a rotary
.compresﬁor éonstitutea so as to foiﬁ a space between an end
face comprising the joining end of the facing cylinder block
and an end face of the electric driving element and fill at
lgast a part of the spade with a sound absorbing material to
form an interface in the space.further in the above
structure.

Furthermore, the preseqt invention provides a
rotary compressor constituted so as to cover 50% or more of
the area §f an end face comprising the joining end of the
cylinder block withla sound absorbing material further in the
above structure.

: For fhe present invention, the thickness between
the outermost ends of.the joining ends of the round cylinder
block must be set to 45 to 85% of the maximum thickness of a
cylinder block in the axis direction. When the rate is
largér than 85%, the possibility for the whole top end face

of the cylinder block to serve as a rigid wall surface



conventional round cyl i nder bl ock. REPLACEMENT SHEET
- DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT h
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invention is described below by referring to {he axpEBawg7Ng dﬁawﬁng

However,

t he present -5 -

increases and it is impossible to reduce low-frequency
noises. However, when the rate is less than 45%, the change
of the cylinder-block inside diameter or vane slot width
increases due to shrinkage fitting to or tack welding of
hermeticaliy sealed casing 1. This not'on1y greatly
influencés the performance of a compressor but also prevents
high-frequency noises from reducing because the vibration of
the hermeticaily sealed casing cannot completely be
prevented.

| Moreover, by setting the thickness of the cylinder
block as described above, the cylinder block is decreased in
weight and it is possible to cut the cost and decrease thé
total weight of the compressor.

Furthermore, because tﬁe present'invention is

constituted so as to form another interface in the space

-8-
nt
S.

between the end face comprising the joining end of the facing'

cylinder block and the end face of the electric driving
element and fill the space with a sound absorbing material,

the resonance frequency in the space is shifted to higher

_level in accordance with the sound absorbing coefficient of

the sound absorbing material and'low-frequency noises are
reduced. . Furthermore, beqause a2 round cylinder block is
used, the joint area with the hermetically sealed-casiﬁg of
the cylinder block serving as an interface of a space

increases, excitation of high-frequency vibration due to



i nvention is not restricted to these draw ngs. todi nent  of
t.-he present invention is described belowin d RgfLA@“"@hebrhﬂé to the
drawi ngs shown in Figs. 1 to 5. A dry COMpPressol of the
present invention has a general structqre al i}g%ﬂq z;s that of a
conventional rotary conpressor using—aTound r c a< hown in
Fig. 8 and 9. That is, as shown in conpr essor

of the present invention conprises an electric
pressure pulsation in the cylinder b ' =d, noise

levels from low- to high-frequency ranges can be lowered, and
thereby noises can be reduced during operation.
Conventionally used refrigerator oil is suitable as
the sound absorbing material. That is, it is preferabie to
£ill refrigerator oil until the oil reaches the spéce between
the end face comprising the joining end of the facing |
cylinder block and the end.face of the-electric driving
element. Or, -when it is impossible to change the quantities
of refrigerator oil because of output, it is also possible to
form another interface made of refrigerator oil in the space
by adjusting the thickness between the outermost ends of the
joining ends of the round cylinder block until refrigerator
oil reaches the space in a range of 45 to 85% of the maximum
thickness of the'cylinder block in the axis direction.
Furthermore; it is preferable fo cover 50% or more
of the area of the end face comprising the jbining end of the
cylinder block with refrigerator oil. Thereby, it -is
estimated that the sound pressure level of the space is
~lowered, the resonance frequency is shifted to higher levél,

and the sound level of low frequencies is lowered.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a sectional view of an essential

portion.showing an embodiment of a rotary compressof of.the



el enent 2 and a rotary.conpression elenment 4 having a round cylinder block

5:driven by a shaft 3 of the electric driving elepeqn

hermetically sealed casing 1 for storing refriger kBl

LECPUBNISHEET DG Com

Said cylinder block 5 is set between_aynain bearing
bearing 7 both of which support the s 3 of theiel
el ement 2 through cup 8 and noreover, top end face {54

6 and an auxi
ect BIiFEB 4994 ng

ry

and bottom ¢ndl face

5b conprising the joining end to the inner periphary
5 are joi negrasdnt invention;

&
Ul

the~TyTindef bl ock

Figure 2 is a top view showing a cylinder block of
a rotary compressor of the present invention covered with a
sound absorbing material by obligue lines:;

Figure 3 is a top view showing the surface of the
cylinder block in Fig. 2 covered .with refrigerator oil by |
oblique lines:;

Figure 4-is an illustration showing measurement
~results of resonance frequencies of a space when using a
round cylinder block of the present invention;

Figure 5 is an illustration compa;ing noise
measurement results of a rotary compressor of the present
invention and those of a conventional rotary compressor;

| Figure 6 is a sectional view of an essential
portion showing a conventional rotary compressor;

Figure 7 is a top view of a conventional
anchor-type cylinder block;

Figure 8 is a sectional view of an essential
portion showing another conventional rotary compressor:;

Figure 9 is a top vieﬁ of a conventional round
cy;inder block; and

Figure 10 is an iilustration showing measurement
results of resonance frequencies of a space when using a

conventional round cylinder block.
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secured to inner periphery la of the hernmetically seaﬁ@ﬁﬁ%ﬁéﬁﬁngESHEET

Mor eover in the above structure, a space 10 is forned between top end flace
5a of the facing cylinder block 5 -9- ang end 3 BEB ¥870f| the
el ectric driving el ement 2. : -8 -

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The preseht invention is described below by
- referring to the accompanying drawings. However, the present
inventibn is not restricted to these drawings.

An embodiment'of the present invention is described
below in detail by referring to the drawings shown in Figs. 1
to 5.

A rotary compressor of the present invention has a

- general structure almost the samé as that of a conventional
rotﬁry compressor using a round cylinder block as shown in
Fig. 8 and 9.

That is, as shown in Fig( 1, the rotary compreséor
of the present invention comprises an electric driving
element 2 and a rotéry compression element 4 having a round
cylinder block 5 driven by a shaft 3 of the electric driving
element 2 at the bottom of a hermetically sealed casing 1 for
storing réfrigerator oil O in its bottom. Said cflinder
block 5 is set between a main-bearing 6 and an auxiliary
bearing ‘7 both of which support the shaft 3 of the electric

. driving element 2 through cup 8 and moreover, tbp end face 5a
and bottom end face 5b comprising the joining end to the
inner periphery of the cylinder block 5 are joined and
secured to inner periphery la of the hermetically sealed
casing 1. 'Morgover in the above structure, a space 10 is

formed between top end face 5a of the facing cylinder biock 5



Said cylinder block 5 is round as shown in Fig. 2 e ﬁﬁ@dﬁb‘ 5a
of the joining end of the cylinder block 5 faci N\ e BET LS T i ng
el enent is used as one of the i nterfaces of the gppce 10. Moreoverj,

t hi ckness T1 between out ernost endsgof the joinihg| eddFEB 199€ cylj nder
bl ock shown in Fig. 1 is set to 45 T0 85% of the}npxi mum thicknebks

of the cylinder block in the axis direction. Furthernore} as
shown by oblique lines in Fig. 2, the level of otl_surface | is ralsed

so that 50%rel emd efate 2a ofiecthecalettrdp dmdviageelemestdi2pped in
refrigerator oil O

L

Said cylinder block 5 is round as shown in Fig. 2
and top end face 5a of the joining end of the cylinder block
5 facing the electric driving element is used as one of the
interfaces of the space 10. Moreover, thickness Tl between
outermost enas of the joining ends of the cylinder block

shown in Fig. 1 is set to 45 to 85% of the maximum thickness

‘'0of the cylinder block in the axis direction.

Furthermore, as shown by obligue liﬁes in Fig. 2,
the level of oil surface L is raised so that 50% or more of
the area of top end face 5a is dipped in refrigerator'oil 0
and refrigerator o0il O is used as a sound absorbing material
for filling a part of the spacé 10.

The area of top end face 5a of the cylinder block 5
to be dipped ih refrigerator oil O is set to 50% or moré
because of the following reasons. That is, the sound field
characteristic in a closed space is generally calculated bY.
providing a verticaliy-incoming acoustic impedancé when a

sound absorbing material is present in a part of the spacé.

. However, speed increases at the boundary between the

interfaée of the sound absorbing material and the interface
made of other rigid wall and the sound éressure at a
resonance frequency tends to rise. Moreover, when comparing
the sound pressure of the inferface of the sound absorbing

material with that of the interface made of the rigid wall,



and fefrigerator oil Ois used as a sound absorbing materi al for

fi-lling a part of the space 10. The area of top end face 5a
of the cylinder block 5 to be dipped in refrigerator oil Ois set to
50% or nore because of the followinggreasons. That is, the sound_f!eld
characteristic in a closed space is geﬁeFaJIy cal cul ated by prOV|d|ng a

yertically ened I rARs U SHIDSAUNE ilkding ag%&eife%, PO o %3'

.is present in a part of the space.
‘boundary betagsn 1If sound pressure.

Figure 4 shows measurement results of resonance
frequencies at the air gap neighborhood, cup discﬁarge hole
neighborhood, and stator core neighborhood of space 10 when
applying the technical idea of the present invention to new-
type round cylinder block 5. From Fig. 4, it is found that
the resonance modes are reduced.and moreover, the sound-
pressure absolute value is reduced compared to the case in
which the whole iﬁterface of-sﬁace 10 is formed with a rigid
wail when using conventional round cylinder block 5 shown in
Fig. 10.

Mofeover, Figure 5 compares noises of a rotary
compressor of the present invention with those of a
conventional fotary compressor, in which the 1ow-frequency
range in dotted-line circle (a5 showé the effect of dipping
top end face 5a of cylinder block 5 in refrigerator oil O and
the high-frequency range in dotted-line circle (b) shows the
effect of using new-£ype round cylinder block 5 preferably

.~ used for the pfesent invgntion. Thereby, the sound pressure

- level (dB) is lowered by approx. 3 dB by the characteristic

of frequency (Hz) A.

‘s
X l




inter‘face of the sound absorbing material and the interface made of
other rigia_ﬁETT_Eﬁa_The—SOUﬁd pressure at a rPﬁE é&%ﬁﬁi‘ ¢EnL t ends

to rise. l\/b(r]mjm mm ' ring t he sound pr s fd#ﬂnmyi_ae.;acﬁ
of the sound w T”iﬂrﬁ?terial wthithat of thetlinterface bf the
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rigid wall, * ¢

WHAT IS CLAIMED.IS:
1. A rotary compressor comprising an electric driving élement
and a rotary compression element having a round cylinder
block and driven by the electric driving element in the
bottom of a hermetically sealed casing for storing
refrigerator oil in its bottom and constituted by'setting the
gylinder block of'said rotary compression element between a
main bearing andlan auxiliary bearing both of which support
the shaft of éaid electric driving element and joining and
securing at least two joining ends of said cylinder block to
the inner periphery of said hermetically sealed casing:;
wherein the thickness between the outermost ends of the
joining ends of said cylinder block is set to 45_to 85%0f the
maximum thickness of said cylinder block in the axis

direction.

2. The rotary compréssor according to claim'l, wherein a
space is formed between an end face comprising the joining
end of said facing cylinder block and an end face of said

: electric driving element and at least a part of the space is
filled with a sound absorbing material so as to further form

an interface in said space.

3. The rotary compressbr according to claim 1 or 2, wherein

50% or more of the area of the end face comprisingithe-



the interface of the sound absorbing material tends to a_very |low
sound pressure. Figure 4 shows neasurenent results of resonance

frequencies at the air gap nei ghborhood, cup discharge PmIEMMIn" ,
and stator core nei ghborhood of space.l1l9awhen applyingt l mmlﬂﬁﬂga
of the present invention to new typeTound cylinder bldck®5.t Ffon Fixg.
4, it is found that the resonance nodes are reduced and noreover, the
sound- pressure absolute value is reduced conpared to the case in which

t he whol e i ledmfiaae exid spiicsaid cplinderdb¥béR fsré@véred with a sound

absorbing material.

4. The rotary compressor according to claim 2 or 3, wherein

said sound absorbing material is refrigerator oil.

&EPLACEMEI‘%T SHEET
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wal | when using conventional round cylinder block 5 showm in Fig. 10.
Mor eover, Figure 5 conpares noises of a rotary conpressor of the present
invention with those of a canventional rotary conpresse+; igwmh'ﬂh t-he
| ow-frequency range in dotted-line cirghe-(a) shows t|hetief FrdET @%36Lﬂb|ng
top end face 5a of cylinder block 5 imTefrigerator oijl O aR@PLA0ES

hi gh- f requency | rﬂfggag ine circle (b) shows the " effect—of—using
nevv-type roundRp%%dsg) Tars pref erably

ABSTRACT OF THE DISCLOSURE

There is provided a rotary compressor, K comprising an
electric drivihg element and a rotary compression element in
a hermetically sealed casing and constituted by setting a
round cylinder block of the rotary compression element
betwéen a main bearing and an auxiliary bearing both of which
support a shaft of the electric driving element and joining
and securing at least two joining ends’  of the cylinder block
to the inner periphery of the hermetically sealed casing; in
which the thickness befween the outermost ends of the joining
ends of the cylindef block is set to 45 to 85% of the maximum
thickness of the cylinder block in the axis difection. The

_ rétafy compressor of the preéent ipvenfion makes it possible
to greatly reduce the air column resonance in the
hermetically sealed casing due to pressure pulsation of
discharged gas and the vibration dﬁe to pressure pulsation in
the cylinder block of the rotary compression element and

moreover reduce noises during operation..
Fig 1

i



used' for the present invention. Thereby, the sound pressure |level (dB) is
| ower ed by approx. 3 dB by the characteristic of frequency (Hz) A
VWHAT IS CLAIMED I S: :

e
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1. Arotary conpressor conprising an electric driving elenent and a rotary
conpression el ement having a round cylinder block and driven by the
electric driving element in the bottomof a hernetically seal ed casing for
storing refrigerator oil in its bottomand constituted by setting the
cylinder block of said rotary conpressien el enent between a main bearing
and an auxiliary bearing both of which—stpport the shaft of .said electric
driving elenment and joining and securing at |east two joining ends of said
cylinder block 'to the inner periphery of said hernetig Lng;

Fig. 3

13 FEB 1997
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Fig. 4
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wher ei-n the thickness between the outernost ends of the 0|n|ng ends of

said cylinder block is set to 45 to 85%of the maxinmm:t NERR - Sabelrr
cylinder block in the axis direction. - 2. The rotary Jthgé%SQ??%g%g FHT
according to claim1, wherein a space is forned between pnf end face
conprising the joining end of said facijng cylinder block apd 1@ FEBd99ace
of said electric driving el enent and-at—east a part of f[hge .space is

Fig. 5

60Hz ASRE-T
B
RENRERRRRRRREREE
o e e B 8 1 ol et
g RS A A s N
hC) ] 1 ok
! RN, ] ‘ AL
3 : ! I % | Pz ! l : :
% 40"'"‘]—_:—'—| = — \A / =T ]
£ ) . <L_L. N P l
g 30-—?—r -
20

3 S5 .8 12 2 3.1 5 8 A
.4 .6 I 16 25 4 63 10
Frequency (kHz) ’

L 7 ] 2
]
\_" | 3
la \_: /|

ol %E B2
o e
44 [ 4 od
\\\\\\‘ " °
a \\\\\\\\\\\\\\\\‘L\\ — 5 b
O'\/




filled with a sound absor bi ng material so as to further form an interface
I n=sai d space. 3. The rotary conpressor according to claim1l or 2,
wherein 50%or nore of the area of the end face conprising the

st |

aaves

Fig. 8
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joinilg end of said cylinder block is covered with a sound absorbing
met eri al . 4. The rotary conpressor according to claim2 or 3, wherein
sai d sound absorbing nmaterial is refrigerator oil

-5 -
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-Fig. 10
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TEXT OF THE ABSTRACT

ROTARY COMPRESSOR

There is provided a rotary compressor comprising an electric driving element (2) and a rotary
compression element (4) in a hermetically sealed casing and constituted by setting a round
cylinder block (5) of the rotary compression element between a main bearing (6) and an
auxiliary bearing (7) both of which support a shaft (3) of the electric driving element and
joining and securing at least two joining ends (5a, 5b) of the cylinder block to the inner
periphery of the hermetically sealed casing (1) in which the thickness between the outermost
ends of the joining ends of the cylinder block is set to 45 to 85 % of the maximum thickness of
the cylinder block in the axis direction. The rotary compressor of the present invention makes
it possible to greatly reduce the air column resonance in the hermetically sealed casing due to
pressure pulsation of discharged gas and the vibration due to pressure pulsation in the cylinder
‘block of the rotary compression element and moreover reduce noises during operation.
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Fig. 1.
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