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of the Invention The present invention relates to a conpressor which is
used for a refrigerator or an air conditioner and which has an oil punp for
| ubricating a conpression elenent. Description of Related Art A

- conventional vertical-type scroll conmgressor is configured so that the oil
in an oil reservoir 101 | ocated at tdj@mktggg@k‘}he conpressor is
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BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a compressor which is used for a
refrigerator or an air conditioner and which has an oil pump for lubricating

a compression element.

Description of Related Art

A conventional vertical-type scroll compressor is cbnﬁgured so that the
oil in an oil reservoir 101 located at the bottom of the compressor is
supplied to a scroll compression element, which is mounted on one end of_--"'::
a rotary shaft, and bearings via an oil pump 100 mounted on the other end
of the rotary shaft as shown in Fig. 14.

When such a compreésor is installed horizontally, the interior of the

i compressor is divided into hermetically sealed chambers 201 and 202 by a

partitioner 205, the hermetically sealed chamber 202 serving as an oil
reservoir as illustrated in Fig. 15. An oil pump 400 is constituted by two
pumps: one pump sends the oil, which gathers at the bottom in the
hermetically sealed chamber 201 after lubricating the scroll compression
element and bearings, to the hermetically sealed chamber 202 via a pipé
203; and the other pump supplies the oil in the hermetically sealed chamber
202 to the scroll compression element and the bearings via é lubricating
bore 414 of a rotary shaft 410.

The oil pump 400 is constructed by: a housing 404 which has a
cylinder 415, an inlet 402, and an outlc_at 403; a cover 401 for closing the
opening of the cylinder 415 of the housing 404; a housing 407 which hasa ¢
cylinder 416 and an inlet 409; covers 411 and 412 for closing the opening |



sgpplied to a scroll conpression el enent, which is nounted on one end of a
rotary shaft, and bearings via an oil punp 100 nounted on the other end of
the rotary shaft as shown in Fig. 14.  Wen such a conpressor is
installed horizontally, the interior of the conpressor is divided into
hermetically seal ed chambers 201 and 202 by a partitioner 205, the

her met i cal | y ofehbesy1aftiertils 802heé dovkiig 40728 rotdr 465 axkidhr isafotatddui tied ed
in Fig. 15. An oil punp 400 is constituted by two punps: one punp sends the

oi |, whi ch gayhedsr 41 5tine thetrotary ishafhd1Oes metorc408 ywihiehl edardisambdre 201
after lubricating the scroll canpression elenent and bearings, to the

her neti cal | ycybatded4dhanbdra pagtitionerad6 pehizb3prowmdes hepastition pefmyeapuths i es
the oil in the hermetically seal ed chanber 202 to the scroll conpression

el ement and cybindendilagnd the gylinder 4d6i ng bore 414 of a rotary shaft 410.
The oil punp 400 _is constructed by: a housing 404 which has a cylinder 415,
an inlet 402, andhepwnp far sengiing thewsl imthe hermetisaily gealns ehamibsg 20 t he
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| supplying the oil in the hermetically sealed chamber 202 to the scroll
compression element and the bearings via the lubricating bore 414 of the
rotary shaft 410 are configured as described above.

If the compressor has a hermetically sealed vessel filled with low
pressure gas, then the inlet of the hermetically sealed chamber for reserving
oil or the inlet of the oil pump is provided at the bottom of the hermetically
sealed vessel. |

If the compressor has a hermetically sealed vessel filled with high
pressure, gas, then the inlet of the oil pump is provided in the hermetically
sealed chamber, which has lower pressure, of the hermetically sealed vessel
because the oil gathers in a place in the vessel where the pressure is lower.

In the case of the horizontal-type scroll compressor having the
conventional structure described above, if the hermetically sealed vessel
thereof is filled with the low pressure gas, then the oil spreads all over the
internal surface of the hermetically sealed vessel. This has been posing a
problem in that, if the compressor tilts or foams, then insufﬁcient
lubrication is apt to occur and more oil is undesirably discharged.

- If the hermetically sealed vessel of the compressor is filled with high
pressure gas, then the area of lower pressure is located near the discharge
pipe which provides the outlet of the discharged gas of the compressor.
Hence, the oil tends to be discharged together with the discharged gas,



2; of the cylinder 416 of the housing 407; a rotor 405 whigh is rotated in

the cylinder 415 by the rotary shaft 410; a rotor 408 whi FH$03ﬁ§ ﬁlﬁf
cylinder 416; and a partitioner 406 which provides a part} tlon ﬁ@
cylinder 415 and the cylinder 416. The punp for sen n_th

hermetically seal ed chanber 201 to th® hernetically seal ed chanber 202 vi a
the pipe 203posing 4 peotdenpof an mepedsedngmbhat oifIdischarged feal.neti cal |y seal ed
chanber 202 to the scroll conpression elenent and the bearings via the

| ubri cating bor eFurithenfthe hworizonaltypreaserolll@ompressonreguires! two plaips; bos

above.

for sending the oil from the hermetically sealed chamber 201 to the
hermetically sealed chamber 202, and the other for feeding the oil {from the
hermetically sealed chamber 202 to the scroll compression element and the
bearings as described above.

For this reason, the number of components ié. doubled, including'.the
cylinders 404, 407, the rotors 405, 408, and the covers 401, 406, 411, 412,

resulting in higher cost.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a high-performance

compressor which is capable of preventing insufficient lubrication even if
the compressor tilts or foams and which is also capable of reducing the
discharge amount of oil when the compressor has a hermetically sealed
vessel filled with low pressure gas.

It is another object of ';he present invention to provide a compressor
which is capaBle of effectively reducing the amount of oil discharged even
when the compressor has a hermetically sealed vessel filled with high
pressure gas.

It is still another object of the present invention to provide a
compressor equipped with an ;)_il fee_ding pump and a lubricéting pump to
permit two-system oil feeding without adding to the number of components.

To these ends, according to the present invehtion, there is provided a

compressor which has a compression element and an electric element

 housed in a hermetically sealed vessel, wherein the hermetically sealed

vessel is divided into an oil reservoir chamber and a hermetically sealed
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|f thesconpressor has a hernetically sealed vessel filled with | ow pressure,
gas, then the inlet of the hernetically seal ed chanber for reserving oil
the inlet of the oil punp is provided at the bottom of t é‘ﬁfr ET g9 BEEN
seal ed vessel. If the conpressorghas a hernetically{s e ¥fp?0%9l
filled wth high pressure gas, then the inlet of the oil jpunp IS Prew-eed

i n the her neghgrabey byeapettitibmmpementibers thé a&ol olMgJurRpe 28¢ heouedt &€ one
hernmetically seal ed vessel because the oil gathers in a place in the vessel
where the presdwfea retahowvhaft, oil is duckiedeinmtasmeodil thanp dromotheabilt eperair ol |
conpressor having the conventional structure described above, if the

her met i cal | yclsaabexd to fssbthe logh tothé sofipressionidlémehe nhamtpd esrs the oblasr,
then the oil spreads all over the internal surface of the hernetically

seal ed vessetnd Tfitherataryeshafl cridh the oplr stduskedninttmahe athen od pumpr&osor
tilts or foans, then _ insufficient lubrication is apt_to occur and nore oil
i s undesi r abthe begreticajlyisealed chamberctohEeadeiti toathieyold ggseryoirechambet. t he
conpressor is filled with high pressu as, .then the area of | ower,
pressure is | ocahdemte cemrassg\mérty{ﬁmg}w upteenalprsssarsstyinee the ibfesst

the di schar ged f th y
e dischal gﬁassggi for supSlyCigrgrp the oil from the hermetically sealed chamber to the

oil pump is opened below the gas inlet of the compression element.

When the compressor is of the high internal pressure type, the oil feed
passage for supplying the oil from the hermetically sealed chamber to the
oil pump is opened below the gas outlet of the compression __glement.

The oil feeding capability of the oil pump for supplying the oil from
the hermetically sealed chamber to the oil reservoir chamber is equivalent
to or more than that for supplying the oil from the oil reservoir chamber to
the compression element. i _ _,

The oil feed passage for sucking the oil into the oil pump from the
hermetically sealed chamber is composed of é pipe which extends from the
bottom of the hermetically sealed chamber out to the oil pump.

In a preferred from, a single oil pump provides two oil feeding
systems and it is comprised of: a housing which has a first slot, a first
inlet, a ﬁrst outlet, a second slot, a second inlet, and a second outlet; a first
rotor which is housed in a first cylinder of the housing, which rocks in the
first cylinder with a first key thereof engaged in the first slot, and which
closes the opening of a second cylinder of the housing; a second rotor
which is housed in the second cylinder of the housing and which rocks in
the second cylinder with a second key.thercof engaged in the second slot;

and a cover which closes the opening of the first cylinder of the housing;
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Hence, ,the oil tends to be discharged together with the

REPLACEVENT SHEET RS TSHEE? BEEN
posing a problemof an increased anmount of discharged oill. REPLACED
Further, the horizontal -type scroll grrpressor requires two punps, one for
sending the oil fromthe hernetically~seal ed chanber 201 to the

her et i cal | ywhesdiadhe first rotor and the second rotor are rocked by the rotary shaft.

In another preferred form, a single oil pump provides two oil feeding
systems and it is comprised of: -a housing which has an elliptical cylinder,
a first inlet, a first outlet, a second inlet, and a second outlet; a rotor which
is housed in the elliptical cylinder of the housing and which has two slots
on the outer periphery thereof, the slots being opposed 180 degrees to each
other; and a partitioning rotor which is engaged 1n the two slots of the

foregoing rotor and which slidably moves in the cylinder.

BRIEF DESCRIPTION OF THE DRAWINGS .

Fig. 1 is a vertical sectional view illustrating the entire configuration
of a horizontal-type scroll compressor of an embodiment accc;rding to the
present invention;

Fig. 2 is a vertical sectional view illustrating the entire configuration
of a horizontal-type scroll compressor according to another embodlment

Fig. 3 is a vertical sectional view 111ustratmg the entxre conﬁguratmn
of a horizontal-type scroll compressor according to still another
embodiment; _

Fig. 4 is a vertical sectional view illustrating the entire configuration
of a horizontal-type scroll compressor according to a further embodiment;

Fig. 5 1s a top sectional view illustrating an oil pump of the
compressor shown in Fig. 4 when a discharging stroke of thé oil pump has
been completed;

Fig. 6 is a top sectibnal view illustrating the oil pump shown in Fig. 5
when the oil pump is starting an intake stroke;

Fig. 7 is a top sectional view illustrating the oil pump shown in Fig. 5

when the oil pump is in the middle of a compression stroke;

e
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chanber 202, and the ot her for feeding the oil fromthe hernetically seal ed

chanber 202 to the scroll conpression el enent and the bearings as

descri bed above. For this reason, the nunber of conponents is
doubl ed, including the cylinders 404 407 and rotors 405, 408 and the
covers 401, 406, 411, 412, resultlng her cost, .S an

obj ect of the pFageRtisiniemseetional \igel 11 lmﬁlmﬁllrﬁiﬁépcﬁmaﬁtfase§ of
the prior art, SUWMMARY OF THE, | NVENTI ON According to one aspect of

t he P esent Wher bie oAl pumpels 1 prdisehasging stroke;

Fig. 9 is a top sectional view illustrating another oil pump of the
compressor shown in Fig. 4 when a discharging stroke of the oil pump has
been completed;

Fig. 10 is a top sectional view illustrating the oil
pump shown in Fig. 9 when the oil pump is startihg an intake stroke;

Fig. 11 is a top sectional view illustrating the oil pump shown in Fig.
9 when the oil pump is in the middle of a compression stroke; -

Fig. 12 is a top sectional view illustrating the oil pump shown in Fig.
9 when the oil pump is in a discharging stroke; ]

Fig. 13 is a sectional view of the oil pump shown in Flg 9;

Fig. 14 is a sectional view showing the entire configuration of a
conventional vertical-type, scroll compressor;

Fig. 15. is a sectional view showing the entire configuration of a
conventional horizontal-type scroll compfessor; and

Fig. 16 is a sectional view showing a conventional oil pump.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

_The present invention will now be described in detail with reference to

the accompanying drawings. Fig. 1 shows the entire configuration of a
horizontal-type scroll compressor of an embodiment in accordance with the
present invention.

A hermetically sealed vessel 1 is constructed by a cylindrical case 2,
and top and bottom end caps 3 and 4 attached respectively to the left and
right ends of the case 2. A main frame 6 serving as a main bearing is

hermetically secured to tlie left end of the cylindrical case 2 by shrink
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conpressor conprising: a conpression elenment and an electric el enment housed
in a hernetically sealed vessel; wherein the hernetically seal ed
vessel is divided into an oil reservoir chanber and a notor chanber by a
partitioning menber; . oi I purrf)s for two systems are nmounted on one
end of a rotary shaft; one of said oll punps being provided wth a pipe
opened at tfittitgor press f¥ting; end a mwrnebmembéraftseryinghes atsubsidiand oi |
punp being provided with a pipe opened at the bottom of said notor
chanmber; whbeattnyg d$ hermetigelpdecnrad tnthotightend of thapylindgaekesse 3iby
' shrink fitting or press fitting. A first hermetically sealed chamber 1A

functioning as an oil reservoir chamber is formed between the journal

member 7 and the end cap 4; and a second hermetically sealed chamber 1B

is formed between the journal member 7 and the end cap 3.

An electric element 10 is provided between the main frame 6 and the
journal member 7 in the sécond hermetically sealed chamber 1B; and a
scroll compfession element 20, which is driven by the electric element 10,
is provided between the main frame 6 and the end cap 3.

The electric element 10 is composed of a stator 11, a rotor 12 which is
rotatably inserted in the stator 11, and a rotary shaft 13 which.-forms the
central shaft of the rotor 12; a left end section 13a and a right end section
13b of the rotary shaft 13 are rotatably journaled by the main frame 6 and
the jdumal member 7 via bearing members.

The scroll compression element 20 is constituted by a fixed scroll 21
and a rocking scroll 31 which are laterally opposed to each other. Involute
teeth 23 forr;led on an end plate 22 of the fixed scroll 21 are engaged with
involute teeth 33 formed on an end plate 32 of the rocking scroll 31 to
form a compression chamber P wherein a plurality of compression spaces
are gradually narrowed from outside toward inside. |

- The rocking scroll 31 is interlocked with the eccentric end section 13a
of the rotary shaft 13 and it is eccentrically and rotatably journaled on the
- main frame 6. The rbcking scroll 31 is revolved by an Oldham’s coupling
20A in relation to the fixed scroll 21 so that it does not rotate, thus

providing an eccentric motion. This causes a low pressure refrigerant gas,

which is directly introduced through an inlet 8A communicated with the



reservair chanber to feed the oil to said conpression el ement nounted on
the other end of said rotary shaft; and the oil is sucked into the other
oil punp fromsaid motor chanber to feed it to said oil reservoir chanber.
REPLACENMENT SHEET .8 ' 4

the conpressor is a low internal pressure type conpressor, and an oil

feedi ng second hermetically sealed chamber 1B from outside, to pass through an
introducing passage, which will be discussed later, and reach the
compressi.on chamber P where it is compressed.— The compressed high
pressure refrigerant gas is discharged through a discharge port 24 provided
at the center of the fixed scroll 21.

Provided on the discharge side_Surface of the discharge port 24 of the
fixed scroll' 21 in the scroll compression element 20 is a discharge chamber
1C isolated from the second hermetically sealed chamber 1B. The high
pressure refrigerant gas discharged from the discharge port 24 is released
from an outlet 40 via the discharge chamber 1C.

An internal bottom space of the first hermetically sea.led,_.chamber 1A
which is formed by the case 2 and the end cap 4 serves as an -oil reservoir
41.

‘ The oil collected in the oil reservoir 41 is sucked in through an intake
pipe 43 of an oil pump 42a out of two oil pumps 42a and 42b which make
up an oil pump 42 provided on the journal of the journal member 7
supporting the eccentric section 13b on the other end of the rotary shaft 13
of the electric element 10, and it is supplied to respective bearing sliding
sections via an outlet 43a.

The oil in the hermetically sealed chamber 1B is sucked in by the
other oil pump 42b through an opening 44C of a communicating pipe 44B
(oil feeding passage) which is located at the bottom side of tﬁe case 2
forming the hermetically sealed chamber 1B and which is located below an
intake chamber 21a provided on the fixed scroll 21 of the scroll
compression element 20; and the oil passes through a passage 44D provided
on the journal member 7 before it is discharged into the oil reservoir 41

through an outlet 43b of the oil pump 42b.



passage for feeding oil fromthe notor chamber to the oil punp is opened
below a gas inlet of the conpression el enent. According to
anot her aspect of the present invention there is a conpressor conprising:
- a-conpression elenent and el ectric el enent housed in a hernetically seal ed
vessel ; wherein the herneti Cal | y seal ed vessel is divided into an
oi | reservoir cilhejeursildmembert ir whicinbBo serves parthetpartitiopenbeb®een
oi |l punps for two systens are nounted on one end of a rotary shaft; one of
the oil reservoir 41 and the hermetically sealed chamber 1B, is provided
with an 6pening 44A to prevent a difference in pressure between the oil
reservoir 41 and the hermetically sealed chamber 1B. The low pressure
refrigerant gas directly introduced through the inlet 8A into the second
hermetically sealed chamber 1B passes through the inlet chamber 21a
provided on the fixed scroll 21 of the scroll compfcssion element 20 and
goes into the compression chamber P. The low pressure refrigerant gas
which has been thus introduced is compressed. in the compression chamber
P, and the compressed high pressure refrigerant gas is released into the
discharge chamber 1C through the discharge port 24 provided in the fixed
scroll 21, then it is let out of the hermetically sealed vessel 1 .through the
outlet 40 provided in the discharge chamber 1C.
More specifically, while the aforesaid low pressure refrigerant gas
moves from the inlet 8A to the inlet chamber 21a of the fixed scroll 21, the
oil contained in the refrigerant is separated and dropped to the bottom of
the case 2. . The oil is sucked by the oil pump 42b through the opening
44C of the pipe 44B and fed to the oil feservoir 41 through the outlet 43b
of the oil pump 42b, then the oil gathered in the oil reservoir 41 is fed by
the oil pump 42a through the o1l feeding pipe .43 to the bearing sliding
sections via the outlet 43a of the oil pump 42a and an oil feeding bore 46.

- The level of the oil collected at the bottom in the second hermetically
sealed chamber 1B is lower than the level of the oil collected in the oil -
reservoir 41 at the bottom in the first hermetically sealed chamber 1A.

This prevents the oil from being stirred by the rotor 12 of the electric

element 10 housed in the second hermetically sealed chamber 1B so as to

ensure smooth oil feeding by the oil pump 42; it also prevents the



said oj| punps being provided with a pipe opened at the bottomof said oil .
reservoir chanber; the other said oil punp being provided wth a pipe
opened at the bottomof said notor chanber; whereby oil is sucked into one
of the oil punps fromsaid oil reseryoir chanber to feed the oil to said
conpression el ement nmounted on the otfrer end of said rotary shaft; and the

oil is suc kd@tdriﬁr@tlbhemoéémpréﬁsiorp%mlbﬁeynasmlﬂltabl@to anhapbe logsoof ead it
to said oil reservoir chanb the conpressor is a high internal

ot P smlrp Lt sl Yy ki Lpabredoy an g b o
conpr essi ontled eleettic element 10.

Thus, the first hermetically sealed chamber 1A, which is the oil
reservoir, and the second hermetically sealed chamber 1B are divided by
the journal member 7, which also serves as the partitioner, in the
hermetically sealed vessel 1, and the oil is fed from the hermetically sealed
chamber 1B to the hermetically sealed chamber 1A.

Hence, a high-performance compressor capable of reducing the amount
of discharged oil can be achieved. When the hermetically sealed vessel 1
of the compressor is filled with low pressure gas, even if the compressor
tilts or foams, inadequate oil supply will not happen, thus ensﬁring
sufficient oil to be fed from the first hermetically sealed chamber 1A to the
respective sections to be lubricated.

_, Further, the communicating pipe 44B which is the oil passage for
supplying oil from the second hermetically sealed chamber 1B to the oil
pump 42 has an opening 44C below the gas inlet chamber 21a of the
cdmpi'essioﬁ element 20; therefore, the oil can be sucked up from the low
pressure area where the oil tends to gather. This allows effective use of all
the oil in the second hermetically sealed chamber 1B.

The capability of supplying oil from the second hermetically sealed
chamber 1B to the oil pump 42 is set so that it is equivalent to or more
than the capability of supplying oil from the first hermetically sealed
chamber 1A, 1e. the oil reservoir, to the oil pump 42. This allows
effective use of all the oil in the hermetically sealed vessel 1.

The first hermetically sealed chami)er 14, i.e. the oil reservorr, 1s

defined by the journal member 7 which is an existing component. Hence,



5. BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1is a vertical sectional

view illustrating the entire configuration of a horizontal-type scroll
conpressor of an enbodi ment according to the present invention; Fig.
2 is avertical sectional viewill ust{f\ti ng the entire configuration of a

the number of the components can be reduced.

In addition, a part of the passage which communicates the second
hermetically sealed chamber 1B with the oil pump 42 is formed in the
journal member 7, thus obviating the need for connecting the pipes with a
resultant decreased number of components. |

Fig. 2 shows another embodiment. The horjzonta]-type compressor in
this embodiment has the compression element 20 and the electric elerﬁent
10 enclosed in the hermetically sealed vessel 1 filled with high pressure
gas; it is designed to supply oil to the compression element 20 mounted on
one end 13a of the rotary shaft 13 via a two-circuit oil pump 42 mounted
on the other end of the rotary shaft 13. .

In the hermetically sealed vessel 1, the first hermetically sealed
chamber 1A, which functions as the oil reservoir, and the second
hermetically sealed chamber 1B are defined by the main frame 6 and the
journal imember 7 which also functions as the partitioner; and oil is fed by
the oil pump 42a from the first hermetically sealed chamber 1A to the
respective sections .tc.) be lubricated. The communicating pipe 44B, i.e. the
oil feeding passage, for supplying oil from the second hermetically sealed
chamber 1B to the first hérmetically sealed chamber 1A, i.e. the oil
reservoir chamber, by the oil pump 42b has the opening 44C located in the
discharge chamber 1C below the gas outlet 40.

~ Thus, in the case of the compressor having the hermeticélly sealed
vessel 1 filled with high pressure gas, the opening 44C of the
communicating pipe 44B, i.e. the oil feeding passage, is disposed below the
gas outlet 40 of the compressor where the pressure is low, that is, the area
where most oil gathers in the discharge chamber 1C; therefore, the oil is

not discharged together with the gas when the gas is discharged. This



hori zontal -type scrol|l conpressor according to another embodi ment;

Fig. 3 1is a vertical sectional viewillustrating the entire configuration
of a horizontal -type scroll conpressor according to still another
enbodi nent ; Fig. 4 is a vertical_ sectional viewillustrating the

entire configuration of a horizont all% ype scroll conpressor according to a

further e”b?lgélli?snft; ossible tgix%duée!tﬁe%gﬁ%tsﬁfﬁiml'%éd% and Véteﬁ‘f@citll"g&l}an
oi | punp of e corpressor shown in I'g. 4 when a discharging stroke “of
the oil punpsBapekfiein (REViGIRYEe chamber IC &ithéu@v&aglﬁngei@.tlonal vi ew

illustrating the oil punp shown~in Fig. 5 when the oi

Fig. 3 shows still another embodiment. The horizontal-type
compressor in this embodiment has the compression element 20 and the
electric element 10 enclosed in the hermetically sealed vessel 1; it is
designed to supply oil to the compression element 20 mounted on one end
13a of the rotary shaft 13 via the oil pump 42 mounted on the other éﬁd of
the rotary shaft 13.

In the hermetically sealed vessel 1, the first hermetically sealed -
chamber 1A, i.e. the oil reservoir chamber, and the second hermetically
sealed chamber 1B are defined by the main frame 6 and the joumnal
member 7 which function as the partitioners; and oil is fed by the oil pump
42a from the first hermetically sealed chamber 1A to the respective sections
to be lubricated. The oil feeding passage for supplying oil by the oil pump
42b from the second hermetically sealed chamber 1B to the first
hermetically sealed chamber 1A is constituted by the communicating pipe
44B which extends from ﬁue bottom of the second hermetically-sealed

- chamber 1B out of the hérmetically sealed vessel 1 and reaches the oil
pump 42b via the first hérmetically sealed chamber 1A, i.e. the oil reservoir
chamber. Reference numeral 44C denotes the opening of the -
communicating pipe 44B.

" In the case of this'embodiment, the communicating pipé 44B is
disposed outside the hermetically sealed vessel 1; therefore, even when
various obstacles includin_g the stator 11 are present between the
hermetically sealed chamber 1B and the oil pump 42, no problem should
arise. This makes it possible to simplify the interior of the hermetically

sealed vessel 1 and also to facilitate the piping work.



punp is starting an intake stroke; Fig. 7 is a top sectional view
illustrating the oil punp shown in Fig. 5 when the oil punp is in the

m ddl e of a conpression stroke; 6
Fig. 8 is a top sectional viewillustigating the oil punp shown in Fig. 5
when the oil punp is in a discharging stroke; Fig. 9is atop

sectional view MHudsktesndigg aochberesént ipventioh, Wien the hermetically sealed
vessel of the compressor is filled with low pressure gas, even if the
compreséor tilts or foams, inadequate oil supply will not happen. Thus, a
high-performance compressor capabl¢ of reducing the amount of discharged
oil can be achieved. |

Moreover, even when the hermetically sealed vessel is filled with high
pressure gas, since the opening of the oil feeding bassage is disposed below
the gas outlet of the compressor where the pressure is low, the oil is not
discharged together with the gas when the gas is discharged. This allows a
reduced amount of discharged oil.

In addition, since the oil feeding péssage is disposed outside the
hermetically sealed vessel, even when various obstacles including the stator
are present between the hermetically sealed chamber and the oil pump, no
problem should arise. This makes it possible to simplify the interior of the
hermetically sealed vessel and also to facilitate the piping work.

Fig. 4 shows the entire configuration of yet another compressor in
accordance with the present invention. In this embodiment also, a
hermetically sealed vessel 301 is constructed by a cylindrical case 302, an
end cap 303 attached to the left end of the case 302, and a bottom 304
attached to the right end of the case 302. A fixed scroll 311 is
hermetiéally attached to the left end of the case 302, and a journal member
360 serving as a subsidiary bearing member is hermetically attached to the
right end thereof. A second hermetically sealed chamber 306 is formed
between the fixed scroll 311 and the journal member 360.

An electric element 350 is provided between a main frame 380 serving
as the main jounal member in the sccénd hermetically sealed chamber 306

and the journal member 360. A scroll compression element 310 driven by



conpressor shown in Fig. 4 when a discharging stroke of the oil punp has

been conpl et ed; Fig. 10 is a top sectional viewillustrating the oil punp
shown in Fig. 9 when the oil punp is starting an intake stroke; Fi g.
11 is a top sectional view illustratyng the oil punp shown in Fig. 9 when
the oil punp is in the nmddle of a conpression stroke; .12 is a
top secti onahe eleniric| ¢lemrantixtis provided petipeen she mamergm693 amd the oi |
punp is in a discharging stroke; Fig. 13 is a sectional view of the
oi | punp shend ¢ap BPg. 9; Fig. 14 is a sectional view show ng the
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cect onal  vivde 'wé‘v’a%fs%ay XAl Bh e SR, 858 sesgtappi e 0 Whith
PREFERRED E ODI '\Eﬁe central shaft of the rotor 343; a left end section 341 and a right
end section 342 of the rotary shaft 340 are rotatably Journaled by the main
frame 380.and the journal member 360 via beanng members.
The scroll compression element 310 is constituted by a fixed scroll
311 and a rocking scroll 320 which are laterally opposed to each other.
Involute teeth 314 formed on an end plate 313 of the fixed scroll 311 are
engaged with involute teeth 322 formed on an end plate 321 of the rocking
scroll 320 to form a compression chamber P wherein a pluraﬁty of
compression spaces are gradually narrowed from outside toward inside.
The rocking scroll 320 is interlocked with, the eccentric end section
341 of the rotary shaft 340 of the electric element 350 and it is |
eccentrically and rockably journaled on the main frame 380. The rocking -
scroll 320 is revolved by an Oldham’s coupling 330 in relation ;:o the fixed
scroll 311 s;) that it does not rotate, thus providing an eccentric motion.
This causes a refrigerant gas to be introduced through an inlet 308, which is
communicated with the second hermetically sealed chamber 306, and
compressed in the compreésion chamber P. The compressed high pressure
refrigerant gas is discharged through a discharge port 312 prbvided at the
center of the fixed scroll 311.
Provided on the discharge side surface of the discharge port 312 of the
fixed scroll 311 in the scroll compression element 310 is a chamber
(discharge chamber) 307 isolated from the second hermetically sealed

chamber 306. The high pressure refrigerant gas discharged from the



The present invention will now be described in detail with reference to the
acconpanyi ng drawi ngs. Fig. 1 shows the entire configuration of a

hori zontal -type scroll conpressor of an enbodi ment in accordance with the
present invention. A hernetically sealed vessel 1 is constructed by a
cylindrical case 2, and top and bottoi/ﬁend caps 3 and 4 attached

respecti vel Wisshdrfe port B13ndarthehdhaenbler 307 tibecleasal Fom arboutiét 309, 6
serving as a main bearing is hernetically secured to the left end of the

fC ?/lt It ngl gfl pfgg ?Ifzii?ﬁrﬁﬁgl;rb%gmaslj?%cg r %grllengﬁelzer?estécra\llllynsgeaalgd ; h: gll)t?s?rd:}ygsr’y
i.e. the oil reservoir chamber, which is formed by the journal member 360
and the bottom 304, serves as an oil reservoir 390.

The oil gathered in the oil reservoir 390 is sucked in through an intake
pipe 371 of an oil feeding pump formed in an oil pump 370 provided on
the journal of the journal member 360 supporting.the eccentric section 342
on the other end of the rotary shaft 340 of the electric element 350, and it
is supplied to the scroll compression element and the respective bearing
sliding sections.

There is a pipe 372 providing an oil passage at the bottom side of the
case 302 constituting the second hermetically sealed chamber-306; the pipe
372 is connected to the inlet of the oil feeding pump formed in the oil
pump 370. The outlet of the oil feeding pump is éonnected to the first
hermetically sealed chamber 305. Thus, the oil which gathers at the
bottom of the case 302 constitufing the hermetically sealed chamber 306
after lubricating the scroll compression element and the respective bearing
sliding sections at the end of the rotary shaft in the second hermetically
sealed chamber 306 is sent to the oil reservoir of the hermetically sealed
chamber 305.

The level of the oil collected at the bottc;m in the second hermetically
sealed chamber 306 becomes lower than the level of the oil ;:ollected in the
oil reservoir 390 at the bottom in the first hermetically sealed chamber 305.

This prevents the oil from being stirred by the rotor 343 of the electric
element 350 housed in the second he:metically sealed chamber 306 so as to
ensure smooth oil feeding by the oil pump 370; it also prevents the

deterioration in compression efficiency attributable to ‘an input loss or an



bearing is hernetically secured to the right end of the cylindrical case 2.
by shrink fitting or press fitting. Afirst hernetically seal ed chanber 1A
functioning as an oil reservoir chanber is formed between the journal
menber 7 and the end cap 4; and a secaond hernetically seal ed chanber 1B is
fornmed between the journal nenber 7 d8d the end cap 3. An el ectric

el ement 10 jrfcrpaseiniedl disthege chisedeby the aiebéinanstirréd byothenmitorBdBesf 7 in
the second hernetically seal ed chanber 1B; and a scroll conpression el ement

20, which i thelelectric lyerhbet 856ctric el enent 10, is provided between the
mai.n frame 6 and the end cap 3. The electric elenent 10 is _conposed of
a stator 11, a Astshows? imFigh 9, she aihpubip 370sehichdcombimes dteaodrfeedingand a
rotary shaft 13 which forns the central shaft of the rotor 12; a left end
section 13apamp andithhtoikficedingtpumplistcomistititedriy:ary hehsaing 667 avbich has
rotatably journal ed ba/ the main frame 6_and the journal nenber 7 via

beari ng menbdirst slot 60G;he firet inlet 603pe dirst ortlet &8n1r stwond dehéidBi 8t ed by a

ot her . I nvopeaed dleh 634, FBAr BemdAulEHOPPa RIS Tofor G0 WIRER 18 doisedzy

are engaQEdinwatPust cylinder 608 of the housing 607, which focks in the first cylinder
608 with a first key 611 thereof engaged in the first slot 606, and which
cfoses the opening of a second cylinder 612 of the housing 607; a second
rotor 620 which is housed in the second cylinder 612 of the housing 607
and which rocks in the second cylinder 612 with a second key 621 thereof
engaged in the second slot 613; and a cover which closes the-opening of
the first cylinder 608 of the housing 607; wherein the first rotor 610 and
the second rotor 620 are rocked by the eccentric section 342 of the rotary
shaft. |

In the oil pump 370 configured as described above, as the eccentric

section 342 of the rotary shaft 340 tums, the first and second rotors 610
and 620 rock in the first and second cylinders 608 and 612, respectively, as
shown in Fig. 9 through Fig. 12 to such in oil through the first inlet 602
and the second inlet 604 separately, then 'the compressed oil is discharggd
through the first outlet 603 and the second outlet 605 separately;

- As described above, the oil pump 370 has the two cylin.ders 608 and
612, and the two rotors 610 and 620, thus enabling two oil feeding systems.
Moreover, the first rotor 610 also serves to close the cylinder 612 for the
second. rotor 620, eliminating the need for the partitioner provided between
the cylinders. Thus, only one housing is required, reducing the number of

the components.



involute teeth 33 forned on an end plate 32 of the rocking scroll 31 to _
forma conpression chanber P wherein a plurality of conpression spaces are
gradual Iy narrowed from outside toward inside. The rocking scroll 31
is interlocked with the eccentric endypection 13a of the rotary shaft 13
and it is eccentrically and rotatably journaled on the main frame 6. The

rocking scroll Bigi$ illayedteshryhancéhfigaatidncofitid 6 p@Ap 370.el Thewilt o

the fixed scroll 21 so that it does not rotate, thus providing an eccentric
) P08 o i o ok 51 ok b
8 an elliptical cylinder 502, a first inlet 503, a first outlet 504, a second inlet
505, and a second outlet 506; a rotor 510 which is housed in the elliptical
cylinder 502 of the housing 501 and which has two slots 511 and 512 on
the outer periphery thereof, the slots being opposed 180 degrees to each
other; and partitioning rotors 513 and 514 which are engaged in two slots
511 and 512 of the rotor 510 and which slidably move in the cylinder 502.
The configuration of the oil pump 370 described above enables the
single cylinder 502 and the single rotor 510 to provide the two oil feeding
systems, thus achieving fewer components. |
As is obvious from the description above, according to the
configuration illustrated in Fig. 9, since the oil pump has two cylinders and
; two rotors, two-system oil feeding can be achieved. In addition, the _
partitioner between the cylinders is no longer necessary since the first rotor
also functions to close the second cylinder for the second rotor. As a
result, only one housing is required and the number of components can be
decreased. | |
Hence, it is possible to provide an inexpensive scroll compressor with
high lubricating performance which permits the two-system oil feeding
without adding to the number of components.
- The configuration shown in Fig. 5 enables the two-systeha oil feeding
by using one cylinder and one rotor, also achieving a reduced number of

components.



second,hernetical |y seal ed chanber 1B frtmmmﬂnm““ t“j'mss t hrough an

i ntroducing passage, which will be discu ! | ireach the

conpressi on chanber P where it is conpresSed. The conpressed high pressure
refrigerant gas is discharged throughgm di scharge port 24 3@@/5399&%\ t DEEN

center of the fixed scroll 21. Provi ded on the discha Si mg ace
of the di scNATHHATPIR ICI2AINMEDNES:fi xed scroll 21 in the scigll _com ion.
el enment 20 is a discharge chanber 1C isolated fromthe second hernetically
seal ed chanber 1B. The high pressure refrigerant gas discharged fromthe
di scharge port 24 is released from.an outlet 40 via the discharge chanber
1C. An i nt erflnalA wonepressprmcemprising 4 compressioni dlament sa4l el eleatriser
1A which is formed by the case 2 and_ the end cap 4 serves,as an 0j |
reservoi r 4glement haused in sohewaelenlin sealed grassek seheisin the hezmeticrbY i n

t hrough an intake pipe.43.0f an oil punp 42a out of two Qil, punps a and
42b whi ch nes@elaqslpvwebﬂs di 42t<braavmééesm0%rh®e}rab%an3cﬁ h@ﬁ@epséim

menber 7 suppojt| the eccentri.c section,13b on the other end of the
rotary shaf Fs%g%d &?amger %y a parfitioning member; 01Ppumps or two systems are

~mounted on one end of a rotary shaft; oil is sucked into one of the oil
pumps from said oil reservoir chamber to feed the oil to said compression
element mounted on the other end of said rotary shaft; and the oil is sucked
into the other oil pump from said hermetically sealed chamber to feed it to

said oil reservoir chamber.

2. A compressor according to Claim 1, wherein the compressor is a
low internal pressure type compressor, and an oil feeding passage for
feeding oil from the hermetically sealed chamber to the oil pump is opened

below a gas inlet of the compression element.

3. A compressor according to Claim 1, wherein the compressor is a
high internal pressure type compressor, and an oil feeding passage for
feeding oil from the hermetically sealed chamber to the oil pump is opened

. below a gas outlet of the compression element.

4. A compressor according to Claim 1, wherein the oil feeding
capability of the oil pump for supplying oil from the hermetically sealed
chamber to the oil reservoir chamber is equivalent to or more than that for

supplying oil from the oil reservoir chamber to the compression element.

_________________________'_____——
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of, the _electric elenment 10, and i I especpve—bearing _
sl'iding sections via an outl et 43& “m \‘ﬁ“‘“m M\n t he héniSeSHEEN HAS SBEENe
chanber 1B is sucked in by the ot Lpump A2 through an q{[@m\c@ 44C ¢
a communi cating pipe 44B (oil feedi ng assage) whi ch i s Tocated—at—the
bottom side of the case 2 formng thel errretlcal seal ed chanber 1B and
whi ch is | ocat e bAl compmessor siceordingbier Claina lprvmgmmtkmou hteadingd scrol |
21 of the scroll conpression _elenment 20; and the oil passes t hrough a
passage 44rppisegeden sweking oflowtndheikbempy fiesndhe herm Qﬁllycmlgéd into

t he.oil reservo r 41 throu outlet, 43b of the oil
chamber i}s compos%g Ha pipe w}ucﬁ exttends from theubngttom of said

—R

hermetically sealed chamber out to the oil pump.

6. A compressor according to Claim 1, wherein a single pump
constitutes two systems and comprises: |

a housing which has a first slot, a first inlet, a first outlet, a second
slot, a second inlet, and a second outlet; |

a first rotor which is housed in a first cylinder of the housing, which
rocks in the first cylinder with a first key thereof engaged in said first slot,
and which closes the opening of a second cylinder of the hous;ing;

a second rotor which is housed in the second cylinder of the housing
and which rocks in said second cylinder with a second key thereof engaged
in said second slot; and

a cover which closes the opening of said first cylinder of the housing;

wherein the first rotor and the second rotor are rocked by said rotary
shaft.

7. A compressor according to Claim 1, wherein the single oil pump
constitutes two systems and comprises:
_a housing which has an elliptical cylinder, a first inlet, a first outlet, a
second inlet, and a second outlet;
a rotor which is housed in said elliptical cylinder of the housing and
which has two slots on the outer periphery thereof, the slots being opposed
180 degrees to each other; and

a partitioning rotor which is engaged in the two slots of the rotor and

[
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9, .+ .The journal menmber 7, which also serves as the partitioner between
the oil reservoir 41 and the hernetically sealed chanber 1B, is provided
wi th an opening 44A to prevent a difference in pressure A@lgEEN
reservoir 41 and the hernetically seal ed chanber 1B. Th TH e
refri.gerant gas directly introduced t3 ough the inlet 8 i nt o RERE: on
hermet i cal | ywideh stidabhymassvebBinpesidesylidepugh the inl et thanber 2la

provi ded on the fixed scroll 21 of the scroll conpression elenent 20 and
goes into the conpression chanber P. The | ow pressure refrigerant gas which
has. been thus introduced is conpressed in the conpression _chanber P, and
the conpressed h8ghApceswpuessorefarifigrraditogarpply aibteassarollntemphessivrschar ge
chanber 1C through the discharge port 24 provided in the fixed scro]l 21,
then it is | element aid ateedrmgrmountet yors one endvof satotary sihaftigha @meodut | et
40 provided in the discharge chanber 1 C. More specifically, while the
af oresai d | opumpessunsed afty thee pthar end ofithe sotarymhafic wheingA to the inl et
chanber 2l1la of the fixed scroll 21, the oil contained in the refrigerant is
separat ed and dr $3gceil PHAP COFPHSR: of :

a housing which has a first slot, a first inlet; a first outlet, a secénd

slot, a second inlet, and a second outlet;

a first rotor which is housed in a first cylinder of the housing, which
rocks in the first cylinder with a first key thereof engaged in said first slot,
and which closes the'opening of a second cylinder of the housing;

a second rotor which is housed in the second cylinder of the housing
and which rocks in said second cylinder with a second key thereof engaged
in said second slot; and

a cover which closes the opening of said first cylinder of the housing;

wherein the first rotor and the second rotor are rocked by said rotary

shaft'.‘

9. A compressor configured to supply oil to a scroll compression
element and a bearing mounted on one end of a rotary shaft via an oil
pﬁmp mounted on the other end of the rotary shaft; wherein

said oil pump comprises: |

a housing which has an elliptical cylinder, a first inlet, a first outlet, a
second inlet, é,nd a second outlet; |

a rotor which is housed in said elliptical cylinder of the housing and
which has two slots on the outer periphery thereof, the slots being opposed
180 degrees to each other; and

T AR
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the.cage 2. The oil is sucked by the oil punp 42b through the opening 44C
of the pipe 44B and fed to the oil reservoir 41 througwﬂmmm "I l ﬁ.;of
the oil punp 42b, then the oil gathered in the oil rebE WO AR & by
the oil punp 42a through the oil feeding pipe 43 to the bearing sliding
sections via the outlet 43a of the oi#lpunp 42a and an oil feeding bore 46.

The | evel of the, ?iakti?i@hﬂrgcf@c@r Whicheishaiga feaii thiserwe SRRe dfethEeidtenlahi

seal ed chanber 1B"is | ower than the |evel the oil collected in the oil
reservoir 4lydich lggdbggyt fAove’ inheaillidydindeer metical |y seal ed chamber 1A
This prevents the oil frombeing stirred by the rotor 12 of the electric
el ement 10 housed in the second hernetically seal ed chanber 1B so as to
ensure snooth oil feeding by the oil punp 42; it also prevents the

THIS SHEET HAS BEEN
REPLACED

This Sheet Has Been Reilaced




10:detsexri oration in conpression efficjiency attributable to an input |oss or
an increase in oil discharge caused by the oil being stirred by the rotor
12 of the electric elenment 10. Thus, the first hernetically seal ed
chanber 1A, which is the oil reservoir, and the second hernetically seal ed
chanber 1B are divided by the journal nenber 7, which also serves as the
partitioner, in the hernetically sealed vessel 1, and the oil is fed from
the hernetically sealed chanber 1B to thgphernetically seal ed chanber 1A
Hence, a hi gh-perfornmance conpressor capabl e of reducing the anount of

di scharged oil can be achieved. Wen the hernetically seal ed vessel 1 of
the conpressor is filled wwth |ow pressure gas, even if the conpressor
tilts or foans, inadequate oil supply will not happen, thus ensuring
sufficient oil to be fed fromthe first hernetically seal ed chanber 1A to
t he respective sections to be |ubricated. Further, the comunicating

pi pe 44B which is the oil passage'f%OMPRESSOR _ THIS SHEET HAS BEEN
REPLACED

ABSTRACT

A high-performance compressor is capable of preventing inadequate oil feed even
if the compressor tilts or foams and it is also capable of reducing the amount of oil
discharged. The compressor has é compression element (20) and an electric element
(10) housed in a hermetically sealed vessel (1), the interior of the hermetically sealed
vessel (1) being divided into an oil reservoir chamber (41) and a hermetically sealed
chamber (1A 1B). Two oil pumps (42) are mounted on one end of a rotary shaft (13)
and oil is sucked into one of the oil pumps (42) from the oil reser\(oir chamber (41) and
fed to the compression element (20) mounted on the other end of the rotary shaft (13);
oil is sucked into the other oil pump (24) from the ﬁermctically sealed chamber (1A 1B)
and fed to the oil reservoir chamber (41).

Fig. 1.
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supplying oil fromthe second hernetically seal-ed chanber 1B to the oil
punmp 42 has an openi ng 44C bel ow the gas inlet chanber 21 a of the
conpression el ement 20; therefore, the oil can be sucked up fromthe |ow
pressire area where the oil#§ends to gather. This allows effective use of
al ¥ the oil in the second ';inetlcally seal ed chanber. 1B. - The
capablllty of supplying oi I"”7from t he second hernetlcally seal ed chanber 1B
to the oil punp 42 is set so that it/1Z equival ent’ito or nore than the
capability of supplying oil fromthe first hernetically seal ed chanber 1A,
i.e. the oil reservoir, to the oil punp 42. This allows effective use of
all the oil in the hernetlcally s;gled vessel 1. ‘U Thegirst

hernetically seal ed chanber. 1A, i @8. txe~Qil reseﬁv0| \Tlgﬂckﬁg nedLPy t-he
- journal nmenmber 7 which is afvexi st¥ g co - e,
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t he nunber of the conponents can be reduced. In addition, a part of

t he passage whi ch conmuni cates the second hernetically seal ed chanber 1B
with the oil punp 42 is formed in the journal nenber 7, thus obviating the
need for connecting the pipes with a resultant decreased nunber of
conponents. Fig. 2 shows another enbodi nent. The horizontal -type
conpressor in this enbodi nent has the conpression el enent 20 and the
electric elenment 10 enclosed in the&gﬁﬁnetically seal ed vessel 1 filled

wi th high pressure gas; it is desig to supply oil to the conpression

el ement 20 nounted on one end 13a of the rotary shaft 13 via a two-circuit
oi | punp 42 nounted on the other end of the rot @@y shaft 13. In the
hernetically seal ed vessel 1, thg first hé?netlsﬁlly I(gii%anber 1A,

whi ch functions as the okl reservoir,
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hermetically seal ed chanber 1B are defined by the main frane 6 and the

journal nmenber 7 which also functions as the partitioner; and oil is fed
by the oil punp 42a fromthe first hernetically seal ed chanber 1A to the
respective sections to be lubricated. The conmunicating pipe 44B, i.e. the

oi | feeding passage, for supplying oil fromthe second hernetically seal ed
chanber 1B to the first hernetically | ed chamber 1A, i.e. the oi
reservoir chanber, by the oil punp 4§gﬁﬁas t he opening 44C located in the
di scharge chanber 1 C bel ow the gas outlet 40. Thus, in the case of

t he conpressor having the hernetically sealed vessel 1 filled with high
pressure gas, the opening 44C of— connunicatﬁﬁg pi per44B, oh. e. the oi

f eedi ng passage, is disposed belw t he 407of t he~tHnpressor
where the pressure is |.gw at i.s4 {| gathers in the
di scharge chanber 1C, therefor e Oi | jeg not discha together with
t he gas when the gas is disc ged hiSr—T 0
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12 makes it possi ble to reduce the anount of discharged oil and to
effectively use the oil in the discharge chamber 1C without wasting it.

Fig. 3 shows still another enbodi nent. The horizontal -type conpressor in

t hi s enbodi nent has the conpression elenent 20 and the electric elenent 10
enclosed in the hernetically sealed y 1, it is-designed to supply oi
to the conpression el enent 20 nDunte on one end 13a of the rotary shaft 13
via the oil punp 42 nounted. on the other end of the rotary shaft 13.

In the hernmetically sealed vessel 1, the first hernetically seal ed chanber

1A, i.e. the oil reservoir chd&H and t he second hermetical ly se&] ed
chanber 1B are defined by the nmain frame : > whi ch
function as the partltlongéf and qi =q Tt
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42a fromthe first hernetically seal ed chanber 1A to the respective
sections to be lubricated. The oil feeding passage for supplying oil by the
oi |l punp 42b fromthe second hernetically seal ed chanber 1B to the first
hernmetically seal ed chanber 1A is constituted by the comuni cating pi pe 44B
whi ch extends from-the bottom of the second hernetically seal ed chanber 1B
out of the hernetically seal ed vesselP %Aand reaches the oil punp 42b via
the first hernetically seal ed chanbe / , i.e. the oil reservoir chanber.
Ref erence nuneral 44C denotes the opening of ghe comuni cating pi pe 44B.

In the case of this enbodi nent, theﬁofré‘ui cag ng pi pe 44B i s di sposed
outside the hernetically seal ed vessel 17 therefore, even when various
obstacles including the stator 11 are present 53j@t ween_the hernetically

seal ed chanber 1B and the g¢ punp 42, no prgbl em shedfarise. This makes
it possible to sinplify th 11 erior of the ially segl0fd vessel 1
and also to facilitaté&Q@he pipind :

511 514

505 506
502 510




13 Thus, according to the present invention, when the hernetically
seal ed vessel of the conpressor is filled with |ow pressure gas, even if

the conpressor tilts or foans, inadequate oil supply will not happen. Thus,
a high-performance conpressor capabl e of _reducing the anount of discharged
oil can be achieved. . Mor eover, evéfighen t he hernmetically seal ed

vessel is filled with high pressure gas, since the opening of the oi
feedi ng passage is di sposed bel ow_the g outl et of the conpressor where
the pressure is low, the oil is n d|s§§arge together with the gas when
the gas is discharged. This allo a reduced anmount of discharged oil.

512 | 514

370
503

506




In addition, since the oil feeding passage is disposed outside the
hernetically seal ed vessel, even when .vari ous obstacles including the
stator are present between the hernetically seal ed chanber and the oi

punp, no problem should arise. This nakes it possible to sinplify the
interior of the hernetically sealed vessel and also to facilitate the

pi pi ng worKk. ~ Fig. 4 shows the eg@hﬁe configuration of yet another
conpressor in accordance with the pr t inveption. In this enbodi ment

al so, a hernetically seal ed vessel Jti -comééLmted by a cylindrical case
302, an end cap 303 attached to the | eft enll of the case 302, and a bottom
304 attached to the right end he 30 fix croll 311 is
hernmetically attached to the Ingendcgf?t hezéza SQ%nd a journal nenber
360 serving as a subsi dbg3 bearixg nmen tached to the
right end thereof. is forned
between the fixed s "An electric

el enent 350 is providee \ 2 ' Y S mai n
journal menber in the Second i "z" égﬁﬂ t he
journal menber 3603,A SCIU RsSi ORRENE DXFi ven by




14 the electric element 350 is provided between the main frame 380 and the
end cap 3083. The electric elenment 350 is conposed of a stator 351, a
rotor 343 which is rotatably inserted in the stator 351, and a rotary shaft
340 which fornms the central shaft of the rotor 343; a left end section 341
and a right end section 342 of the rgtE%% shaft 340 are rotatably jounal ed
by the main frame 380 and the journ 4 nber 360 via bearing nenbers.

The scroll conpression elenent 310 is constituted by a fixed scroll 311 and
a rocking scroll 320 which are Iatew&lwycgppOSFdlto each ot her.

606 611 370
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I nvolute teeth 314 formed on an end plate 313 of the fixed scroll 311 are
engaged with involute teeth 322 forned on an end plate 321 of the rocking
scroll 320 to forma conpression chanber P wherein a plurality of
conpression spaces are gradually narrowed from outside toward inside.

The rocking scroll 320 is interlocked with the eccentric end section 341 of
the rotary shaft 340 of the electric elenment 350 and it is eccentrically
and rockably journaled on the main frame 380. The rocking scroll 320 is
revol ved by an O dham s coupling 3309iﬂzrelation'to the fixed scroll 311 so
that it does not rotate, thus providlﬁg an eccentric notion. This causes a
“refrigerant gas to be introduced through an inlet 308, which is

comuni cated with the second herne 'c1| se4I chanmber 306, and
conpressed in the conpression chanber P.” THe conpressed hi gh pressure
refrigerant gas is discharged through a discharge port 312 provided at the

center of the fixed scroll 311. Provi ded on the discharge side surface
of the discharge port 312 of the fixed Fpll 311 in the scroll conpression

el ement 310 is a chanber (discharge cha ) 307 isolated fromthe second
hernetically seal ed :

620 610 602

L

7

L7,

§S§S§§§ /\?} ;;/' S <
.\/\\\\\\\\/‘,\ \ \

/ *] 607 370

603 604




chanber 306. The high pressure refrigerant gas di scharged fromthe
15 di scharge port 312 via the chanber 307 is released froman outlet 309.

An internal bottom space of the first hernetically seal ed chanber 305, i.e.
the oil reservoir chanber, which is forned by the journal nmenber 360 and
t he bottom 304, serves as an oil reservoir 390. The oil gathered in

the oil reservoir 390 is sucked in through an intake pipe 371 of an oil
feeding punp formed in an oil punp 3%@ $rpvided on the journal of the
journal menber 360 supporting the ec Afric section 342

FIG. 14
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on the other end of the rotary shaft 340 of the electric elenent 350, and-
It is supplied to the scroll conpression el enent and the respective bearing
sliding sections. There is a pipe 372 providing an oil passage at the
bottom side of the case 302 constituting the second hernetically seal ed
chanber 306; the pipe 372 is connected to the inlet of the oil feeding punp
formed in the oil punp 370. The outl@ayiaf the oil feeding punp is connected
to the first hermetically seal ed chanber 305.. Thus, the oil which gathers
at the bottom of the case 302 constituting.the hernetically seal ed chanber
306 after lubricating the scroll conpressicon el enent ane:the respective
bearing sliding Sections at the end of the¥xotary shaft 3 n the second

hernmetically seal ed chanber 306 is sent to efvoir of the _
hermetically seal ed chanber 305. 0 ol l ected at the
bottomin the second hernetically : chanber 306 becone wer than the
| evel of the oil collected in the/il ervoi r \390 the botYpmin the
first hermetically seal ed chanbef {309 i's the oil frem being
stirred by the rotor 343 of the Ieccz:lg"ﬁ
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. el ement 350 housed in the second hernetically seal ed chanber 306 so as to
ensure snooth oil feeding by the oil punp 370; it also prevents the
deterioration in conpression efficiency attributable to an input |oss or an
16 increase in oil discharge caused by the oil being stirred by the rotor
343 of the electric el ement 350. As shown in Fig. 9, the oil punmp 370
whi ch conbines the oil feeding punp and the oil feeding punp is constituted
by: a housing 607 which has a first 12fm@ 606, a first inlet 602, a first
outl et 603, a second slot 613, a second inlet 604, and a second outl et 605;

a first rotor 610 which is housed FIG. 16
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in a first cylinder 608 of the housing 607, which rocks in the first
cylinder 608 with a first key 611 thereof engaged in the first slot 606,
and which cl oses the opening of a second cylinder 612 of the housing 607; a
second rotor 620 which is housed in the sgcond cyl i ndg he housi ng
607 and which rocks in.the second cylindef 612 with a)J6boSHERRHARZAEEY

t hereof engaged in the second slot 613; and a cover mbich cmgngEﬁhe
openi ng of phkyagtal gréoblesy bf AflRicra8& fholdidr QRURIR& §97; WheTerm—tRe—{irsi]
rotor 610 and ?he second rotor 620 are rocked Dy the eccentric section 342
of the rotary Huadher, the horikonthlgpe séroll WoMpresShraeqitireasUivepuntpsy 08€ foro®dding
above, as the eccentric section 342 of the rotary shaft 340 turns, the
first and dkecoildfromt theshéfrgtieaily 6&0ed ohdmben 2(Metof theshermeticalb seadede ghambkar s
608 and 612, respectively, as shown in Fig. 9 thrpu?h Fig. 12 to such in

oi | t hrougR02hand thesother fen fegding:thel oilnsomdbe hermetically cerled; chambarc202, to then
the conpressed oil is_ discharged through the first outlet 603 and the
second out Sefollgemnpressignyelement and the hearings af descaibadabeve. t he oi | punp 370 has
the ! mgcg'm;“gﬁo%@ggFgggsgéz of of Bemponents 15 3bibicd, IndBding4he cyrliders 404,

407, and rotors 405, 408, and the covers 401, 406, 411, 412, resulting in higher cost.

It is an objeét of the present invention to ameliorate o_ne or more disadvantages of
the prior art.
SUMMARY OF THE INVENTION

According to one aspect of the present invention there is pi:ovided a compressor
comprising: a compression element and an electric element housed in a hermeticélly
sealed vessel; wherein |

the hermetically sealed vessel is divided 'into an oil reservoir chamber and a
hermetically sealed chamber by a partitioning member; |

oil pumps for two systems are mounted on one end of a rotary shaft; one of the oil
pump with the pipe opened at the bottom of said oil reservoir chamber; the other oil
pump with the pipe opened at the bottom of said hermetically sealed chamber; oil is
sucked into one of the oil pumps from said oil reservoir chamber to feed the oil to said
compression element mounted on the other end of said rotary shaft; and the oil is sucked
into the other oil pump from said hermetically sealed chamber to feed it to said oil

reservoir chamber;
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Nor eover ,

second

the first rotor 610 also serves to close the cylinder 612 for the
rotor 620, elimnating the need for the partitioner provided

bet ween the cylinders. Thus, only one housing is required, reducing the
nunber of the conponents. 17 -

Fig. 5 illustrates another configuration f the oil punp 370. The oil punp

370 in this enbodi nent is conposed of: a housing 501 which has an

el liptical cyligdesm gpegsoﬁlsfarlagogﬂ&ﬁm g&%s'ur@ fgg,é £bm fEsl:&t aiﬁ BilS %&ﬂ&

inl et 505, and a sec

el 1iptical payhpd#6 fceling Wil from HRUPMBHGN seidd bhaiber Ohé Wil Sirip S Spcneand

512 on

outl e tor 5 mhlc 'S house in t

below a gas inlet of the compression element.

According to another aspect of the present invention there is provided a
combressor comprising: a compression element and an electric elgment.housed in a
hermetically sealed vessel; wherein

the hermetically sealed vessel is divided into an oil reservoir chamber and a
hermetically sealed chamber by a 'partition'ing member;

oil pumps for two systems are mounted on one end of a rotary shaft; one of the oil
pump with the pipe opened at the bottom of said oil reservoir chamber; the other oil
pump with the pipe opened at the bottom of said hermetically sealed chamber; oil is
sucked into one of the oil pumps from said oil reservoir chamber to feed the oil to said
compreséion element .mounte;l on the other end of said rotary shaft; and the oil is sucked
into the other oil pump from said hermetically sealed chamber to feed it to said oil
reservoir chamber; |

the compressor is a high internal pressure type compressor, and an oil feeding
passage for fe_eding oil from th_e hermetically sealed chamber to the oil pump is opened

below a gas outlet of the compression element.
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t he outer periphery thereof, the slots being opposed 180 degrees to each
other; and partitioning rotors 513 and 514 which are engaged in two slots
511 and 512 of the rotor 510 and which slidably nove in the cylinder 502.
The configuration of the oil punp 370 described above enabl es the single
cylinder 502 and the single rotor 510 to Provide the two oil feeding
systens, thus achieving fewer conponents. As is obvious fromthe
descriptioggﬁﬁﬁ - ' . ygdration illustrated in Fig. 9,
since the punp. nas VITHOers o [Wo rotors, two-systemoil feeding
can be achi evegiiy | |t taes it O Qﬁﬁy@ﬁp ' :Sn | 0

| onger necessa(riz)l/g's Pnzﬂ@t heﬂgbia% séta&rl%itﬁ([)r‘héa‘f’sgﬁf&runct I ons e%lg&c%gggglgﬁgége%fo%d
cylinder f @brikdiRalsepe Berollodipresdsr of dreénbddiment accordind @Uhé Peesknt ibe&itioned
and the nunber of components can be decreased. Hence, i1t is p033|bfe to
provi de an i neRign2i e a vertidal cectiomb sview Wihibtratingh theu lentirea tconfigyratibor oface
which permits the two-systemoil feeding wthout adding to the nunber of
conponent s horizontalfiype scnolli cpmpaessonacchooding torarfither efbediidngs t he t wo- syst em
oi | feeding

b PHEBRAW

Fig. 3 is a vertical sectional view illustréting the entire configuration of a
horizontal-type scroll compressor according to still another embodiment;

Fig. 4 is a vertical sectional view illustrating the eﬁtire configuration of a
horizontal-type scroll compressor according to a further embodiment;

Fig. 5 is a top sectio.nal view illustrating an oil pump of the compressor shown in
Fig. 4 when a discharging stroke of the oil pump has been cbmpleted;

Fig. 6 is a top sectional view illustrating the oil pump shown in Fig. 5 when the oil
pump is starting an intake stroke;
Fig. 7 is a top sectional view illustrating the oil pump shown in Fig. 5 when the oil

pump is in the middle of a compression stroke;
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b& using one cylinder and one rotor, also achieving a reduced nunber of

conponent s. 18 CLAIMS 1. A conpr essor_conpristhig—=a
conpression el ement and an el ectric el enent ”
. VRO M) lIII
CLAIMS

1. A compressor comprising: a compression element and an electric element housed
in a hermetically sealed vess€l; wherein

the hermetically sealed vessel is divided into an oil reservoir chamber and a
hermetically sealed chamber by a partitioning member;

oil pumps for two systems are mounted on one end of a rotary shaft; one of the oil
pump with the pipe opened at the bottom of said oil reservoir chamber; the other oil
pump with the pipe opened at the bottom of said hermetically sealed chamber; oil is
sucked into one of the oil pumps from said oil reservoir chamber to feed the oil to said
compression element mounted on the other end of said rotary shaft; and the oil is sucked
into the other oil pump from said hermetically sealed chamber to feed it to said oil
reservoir chamber;

the compressor is a low internal preséure type compressor, and an oil feeding
passage for feeding oil from the hermetically sealed chamber to the oil pump is opened
below a gas inlet of the compression element.
2. A compressor- comprising: a compression element and an electric element housed
in a hermetically sealed vessel; wherein

the hermetically sealed vessel is divided into an oil reservoir chamber and a
hermetically sealed chamber by a partitioning member;

oil pumps for two systems are mounted on one end of a rotary shaft; one of the oil
pump with the pipe opened at the bottom of said oil reservoir chamber; the other oil
pump with the pipe opened at the bottom of said hermetically sealed chamber; oil is
sucked into one of the oil pumps from said oil reservoir chamber to feed the oil to said
compression element mounted on the other end of said rotary shaft; and the oil is sucked
into the other oil pump from said hermetically sealed chamber to feed it to said oil
reservoir chamber; -

the compressor is a high internal pressure type compressor, and an oil feeding
passage for feeding oil from the hermetically sealed chamber to the oil pump is opened
below a gas outlet of the compression element. .
3. A compressor according to claim 1 or claim 2, wherein the oil feeding capability of
the oil pump for supplying oil from the hermetically sealed chamber to the oil reservoir
chamber is equivalent to or more than that for supplying oil from the oil reservoir
chamber to the compression element.
4. A compressor according to claim 1 or claim 2, wherein the oil feeding passage for '
sucking oil into the other oil pump from the hérmetically sealed chamber is composed of
a pipe which extends from the bottom of said hermetically sealed vessel out to the oil

pump.
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housed in a hernetically seal ed vessel; wherein the—herwet+eal | y

seal ed vessel is divided into an oil reservoir cha : chanber
by a partitioning nenber; oi | punps for tqmmﬁmm,ﬂgtuﬁﬂmt ed on
one end of a rotary shaft; one of said qigl punps bei ng pL h a
pi pe opened at the bottomof said oil reservoir chanber: the other said
oi |l punp being provided with a pi pe opened at the bottomof said notor.
chamber; wHere C?)‘PP“?%OIS%YER@&“&D Blagﬁé QJr Claigy 2 o whersin 3 Single, pRmp; epnstifutes
reservoir ehasystéms and eefiptibss: oi | to said conpression el enent nounted on

-the ot her end o oS hufieh BhY o Y08/ dibt, 3Bl [erOh rirkoufHE P Sl 10k oSS 3E"
inlet, and a second outlet;

a first rotor which is housed in a first cylinder of the housing, which rocks in the
first cylinder with a first key thereof engaged in said first slot, and which closes the
opening of a second cylinder of the housing;

a second rotor which is housed in the second cylinder of the housing and which
rocks in said second cylinder with a second key thereof engaged in said second slot; and

a cover which closes the opening of said first cylinder of the housing;

wherein the first rotor and the second rotor are rocked by said rotary shaft.

6. . A compressor according to claim 1 or claim 2, wherein the single oil pump
constitutes two systems and comprises:

a housing which has an elliptical cylinder, a first inlet, a first outlet, a second inlet,
and a second outlet; |

a rotor which is housed in said elliptical cylinder of the housing and which has two
slots on the other periphery thereof, the slots being opposed 180 degrees to each other;
and

a partitioning rotor which is engaged in the two slots of the rotor and which
slidably moves in said cylinder. '
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chanmber to feed it to said oil reservoir chanber; t he conpressor
Is alowinternal pressure type conpressor, and an oil feeding passage for
feeding oil fromthe notor chanber to the oil punp is opened bel ow a gas

inlet of the conpression elenent. 2. A conpressor conprising: a
conpression elenent and electric elenent housed in a hernetically seal ed
vessel; wherein the hernetically_seal ed vessel is divided into an

oil reservoir chanber and a notor chanbéer by a partitioning menber;

COMPRESSOR

ABSTRACT

A high-performance compressor is capable ;)f preventing inadequate oil feed even .
if the compressof tilts or foams and it is also capable of reducing the amount of oil
discharged. The compressor has a compression element (20) and an electric element
(10) housed in a hermetically sealed vessel (1), the interior of the hermetically sealed
vessel: (1) being divided into an oil reservoir chamber (41) and a hermetically sealed
chamber (1A 1B). Two oil pumps (42) are mounted on one end of a rotary shaft a3 i
and oil is sucked into one of the oil pumps (42) from the oil i‘esc;rvoir chamber (41) and
fed to the compression element (20) mounted on the other end of the rotary shaft (13);
oil is sucked into the other oil pump (24) from the hermetically sealed chamber (1A 1B)

and fed to the 'oil reservoir chamber (41).

Fig. 1.
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oi b punps for two systens are nounted on one end of a rotary shaft; one of
said oil punps being provided with a pipe opened at the bot[t-em-e-téa.i_d_o.i_l_____
reservoir chanber; the other said oil punp being provided JWREPLACEMENT SHEET

opened at the bottom of said notor chanber; whereby oil ig §UTRet—Tnto—ene

of the oil punps fromsaid oil reservoir_chanber to feed §he¢ gy ' ded
conpression el enent nounted on the other ¥nd %é &LR;

posing a problem of an increased amount of discharged oil.

Further, thé horizontal-type scroll compressor requires two pumps, one for
sending the oil from the hermetically sealed chamber 201 to the hermetically seaicd
chamber 202, and the other for feeding the oil from the hermetically sealed chamber
202 to the scroll compression element and the bearings as described above.

For this reasén, the number of components is doubled, including the cylinders
404, 407, and rotors 405, 408, and the covers 401, 406, 411, 412, resulting in higher
cost.

It is an object of the present inw)ention to ameliorate one or more disadvantages
of the prior art.
SUMMARY OF THE INVENTION

According to one aspect of the present invention there is provided a
compressor comprising: a compression element a_nd an electric element housed in a
hermetically sealed vessel; \;\'herein |

the hermetically sealed vessel is divided imo an oil reservoir chamber and a
motor chamber by & partitioning member;

oil pumps for two systems are mounted on one end of a rotary shaft; one of
said oil pumps being provided with a pipe opened at the bottom of said oil reservoir.
chamber; the other said oil pump beiﬁg provided with a pipe opened at the bottom of
said motor bhamber; whereby oil is sucked into one of the oil pumps from said oil
reservoir chamber to feed the oil to said compression elemenf mountec% on the other end
of said rotary shaft;- and the oil is suéked into the other oil pump from said motor
chamber to feed it to said oil reservoir chamber;

A ‘+o 1633 -~
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of ‘said rotary shaft; and the oil is sucked into the
said nmotor chanmber to feed it to said oil reservoir
conpressor is a high internal pressure type conpressq
passage for feeding oil fromthe notor chanber to the
bel ow a gas outlet of the conpression elenent. 3.
according to claim1 or claim2, wherein the oil feed

her oil punp from

C IREPDRCEMENT
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r, armruTarT

{ ok ity

capability ¢f

SO+ ?HgEJeci ng

oi |l punmp for supplying oil fromthe notor chanber tofthe oil reservolr

t he
d

t he

chanber is equivalent to or nore than that for suppl y-fg—eit—iromthe 0il

reservoir

the compressor is a low internal pressure type compressor, and an oil feeding
passage for feeding oil from the motor chamber to the oil pump is opencd below a gas
inlet of the compression eiement.

According to another aspect of the present invention there is a compressor
comprising: a compression element and electric element housed in 2 hermetically sealed
vessel; wherein - |

‘the hermetically sealed vessel is divided into an oil reservoir chamber and a
motor chamber by a partitioning member;

oil pumps for ﬁvo systems are mounted on one end of a rotary shaft; one of
said oil pumps being providgd with a pipe opened at the bottom of said oil reservoir
chamber; the other said oil pump being prbvidcd with a pipe opened at the bottom of
said motor chamber; whereby oil is sucked into one of the oil pumps from said oil
reservoir chamber to feed the oil to said compression element mounted on the other end
of said rotary shaft; and the oil is _sucked into the other oil pump from said motor

chamber to feed it to said oil reservoir chamber;

the compressor is a high internal pressure type compressor, and an oil feeding -

passage for feeding oil from the motor chamber to the oil pump is opened below a gas

outlet of the compression element.



chanber to the conpression element. 4. A conpressor according to claim
1 or claim2, wherein the oil feeding passage for sucking oil into the

oo T .5 e s | ™
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CLAIMS

1. A compressof comprising: 2 compression element and an electric élemcnt
housed in a hermetically sealed vesse]; wherein

the hermetically sealed vesse] is divided into an oil reservoir chamber and a
motor chamber by a partitioning member;

oil pumps for two systems are mounted on one end of a rotary shaft; one of
said ol pumps being provided with a pipe opened at the bottom of said oil reservoir
chamber: the other said oil pump being provided with a pipe opened at the bottom of
said motor chamber; whereby oil is sucked into one of the oil pumps from said oil
reservoir chamber to feed the oil to said compression element mounted on the other end
of said rotary shaft; and the oil is sucked into the other oil pump from said motor
chamber to feed it to said oil reservoir chamber;,

the compressor is 2 low interna} pressure type compressor, and an oil feeding
passage for feeding oil from the motor chamber to the oil pump is opened below a gas
inlet of the compression element. |

.2 A compressor comprising; a compreésion element and electric element housed

in a hermetically sealed vessel; wherein .

the hermetically sealed vessel is divided into an oil reservoir chamber and a
motor chamber by a partitioning member;

oil pumps for two systems é_re mounted on one end of a rotary shaft; one of |
said oil pumps beihg provided with a pipe opened at.the bottom of said oil reservoir
chamber; the other said oil pump being pro_vided with a pipe opened at the bottom of
said motor chamber; whereby oil is sucked into one of the oil pﬁmps from said oil

reservoir chamber to feed the oil to said compression element mounted on the other end



-
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of said rotary shaft; and the oil is sucked into the other oil pump from said motor
chamber to feed it to said oil reservoir qhamber;

the compressor is a high internal pressure type compressor, and an oil feeding
passage fér feeding oil from the motor chamber fo the oil pump is opened below a gas
outlet of the compression element.
3. A compressor according to claim 1 or claim 2, wherein the oil feeding
| capability of the oil pump for supplying oil from the motor chamber to the §i1 reservoir
chamber is equivalent to or.more than that for supplying oil from the oil reservoir
chamber 1o the compression element.
4. A compressor according to claim 1 or claim 2, wherein the oil feeding passage

for sucking ol into the other oil pump from the motor chamber is composed of a pipe

which extends from the bottom of said hermetically sealed vessel out to the oil pump.

1 .



