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The present invention is intended to remove foreign matter 

(21) APPL N05 09/842,775 such as Worn powder in a refrigerating cycle and enhance the 
_ _ reliability in a refrigerating cycle using, in particular, HFC 

(22) Flled' Apr‘ 27’ 2001 refrigerant. In the invention, accordingly, a coil shaped 
Related U S Application D ata connection piping is provided in at least front portion or rear 

' ' portion of a throttling unit, a ?ne pipe is connected to a loWer 

(62) Division of application NO_ 09/564,647, ?led on May portion of the connection piping, and a collector for collect 
3, 2000, noW Pat. No. 6,250,898, Which is a division 
of application No. 09/201,880, ?led on Nov. 30, 1998, 
noW abandoned, Which is a division of application 
No. 08/802,533, ?led on Feb. 18, 1997, noW Pat. No. 
5,865,607. 

ing foreign matter in the refrigerating cycle is coupled to this 
?ne pipe. Foreign matter in the refrigerant is separated from 
the refrigerant by centrifugal force, and is collected in the 
collector. Moreover, the foreign matter collecting effect is 
enhanced by disposing a magnetic piece in the collector. 
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REFRIGERATING CYCLE OR COMPRESSOR 
HAVING FOREIGN MATTER COLLECTOR 

FIELD OF THE INVENTION 

[0001] The present invention relates to a refrigerating 
cycle or compressor having a foreign matter collector for 
collecting foreign matter in a refrigerating cycle, for use in 
cooling apparatus, refrigerating apparatus, or air-condi 
tioner. 

BACKGROUND OF THE INVENTION 

[0002] A conventional refrigerating cycle is described by 
referring to FIG. 11. In FIG. 11, reference numeral 101 
shoWs a compressor. The refrigerant compressed in the 
compressor 101 is condensed in a condenser 102. The 
refrigerant eXpanded in a throttling unit 103 is evaporated in 
an evaporator 104, and cooling is effected by evaporation 
latent heat. 

[0003] When operating such refrigerating cycle, foreign 
matter mainly composed of iron poWder and copper poWder 
mixed at the time of assembling is likely to deposit in the 
throttling unit 103 Where the How velocity of the refrigerant 
is sloW and the passage area is narroW. Moreover, Worn 
poWder from the sliding parts of the compressor and car 
bides due to deterioration of refrigerating machine oil also 
deposit in the throttling unit 103. As a result, the sectional 
area of the throttling unit 103 becomes gradually narroWer, 
the throttling rate becomes larger, and the compression ratio 
of the high pressure side and loW pressure side becomes 
higher. Accordingly, the temperature of the refrigerant dis 
charged from the compressor is raised, the abrasion of the 
sliding parts is further promoted, and clogging of the throt 
tling unit 103 With Worn poWder is increased, thus falling in 
a spiral. Therefore, the reliability of the refrigerating cycle 
is spoiled extremely. 

[0004] As the refrigerant for such refrigerating cycle, 
hitherto, dichloro?uoromethane (CFC12) or hydrodi?uo 
romethane (HCFC22) has been mainly utiliZed. As the 
refrigerating machine oil to be packed in the compressor, 
naphthene or paraf?n mineral oil having compatibility With 
CFC12 or HCFC22 has been used. 

[0005] Since these refrigerants and refrigerating machine 
oils directly circulate Within the compressor, the compressor 
mechanism is required to have Wear resistance. 

[0006] It has been recently disclosed that these refriger 
ants, When released in the atmosphere, destroy the oZone 
layer and have serious effects on the human health and 
ecological system, and therefore the use of CFC12 or 
HCFC22 is limited in gradual steps, and it has been decided 
to be abolished completely in the future. 

[0007] In such circumstance, substitute refrigerants have 
been developed, such as 1,1,1,2-tetra?uoroethane 
(HFC134a), penta?uoroethane (HFC125), hydrodi?uo 
romethane (HFC32), and their miXed refrigerants. 

[0008] These refrigerants HFC134a, HFC125, HFC32 are 
loW in the coef?cient of oZone destruction, but are hardly 
compatible With mineral oils Which are refrigerating 
machine oils employed When using CFC12 or HCFC22. 
Hence, When using HFC134a, HFC125, HFC32 or their 
miXed refrigerants as the refrigerant of the refrigerant com 
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pressor, it has been attempted to use ester, ether or ?uorine 
oil, compatible With these refrigerants as the refrigerating 
machine oil. 

[0009] As the refrigerating machine oil compatible With 
HFC134a, HFC125, HFC32 replacing the refrigerants 
CFC12 and HCFC22, polyalkylene glycol oil and polyester 
oil are knoWn. In the case of the refrigerant compressor 
using such polyalkylene glycol oil and polyester oil, hoW 
ever, gray cast iron, special cast iron, and stainless steel used 
as the sliding materials in the compressor are loWered in 
Wear resistance, and the refrigerant compressor cannot be 
operated stably for a long period. 

[0010] This is because the chlorine atom, one of the 
elements composing the conventional refrigerant such as 
CFC12 and HCFC22, reacts With the iron atom in the metal 
material and forms a Wear resistant iron chloride ?lm. By 
contrast, When using HFC134a, HFC125, or HCF32 as 
refrigerant, since the chorine atom is not present in these 
refrigerants, lubricating ?lm such as iron chloride ?lm is not 
formed, Which is one of the causes of loWering of lubricating 
action. 

[0011] Moreover, in the conventional refrigerating 
machine oil derived from mineral oil, cyclic compounds 
Were contained, and the oil ?lm forming capability Was 
relatively high, but the refrigerating machine oil compatible 
With HFC134a, HFC125, or HFC32 is mainly composed of 
chain compounds, and an appropriate oil ?lm thickness 
cannot be maintained in severe sliding conditions, Which 
also causes to loWer the Wear resistance. 

[0012] Thus, in the refrigerant compressor using substitute 
refrigerant such as HFC134a, HFC125 or HFC32 instead of 
CFC12 or HCFC22, and employing refrigerating machine 
oil compatible With these refrigerants, the sliding condition 
is severe not only at high load but also at ordinary load, and 
abrasion of sliding members is increased. It Was hence a 
more dif?cult problem than in the prior art to prevent 
clogging of the throttling unit in the refrigerating cycle. 

[0013] Among refrigerating machine oils compatible With 
HFC refrigerant, polyester derivative refrigerating machine 
oil undergoes decomposition of polyester due to hydrolysis 
or pyrolysis, and is bound With Worn poWder to produce iron 
soap. The iron soap is high in viscosity, deposits in the 
throttling unit in the refrigerating cycle, raises the discharge 
refrigerant temperature in the compressor, and further pro 
motes Wear, and the reliability of the refrigerating cycle is 
loWered by this spiral. 

[0014] Still more, the refrigerating machine oil compatible 
With the HFC refrigerant is not compatible With the con 
ventional mineral oil and is not used, but the conventional 
mineral oil is used as machining oil When fabricating the 
compressor and heat eXchanger. This mineral oil remaining 
in the refrigerating cycle is likely to deposit in the throttling 
unit Which is sloW in How velocity and drastic in temperature 
changes. As a result, it leads to decline of reliability due to 
clogging of the throttling unit same as mentioned above. 

DISCLOSURE OF THE INVENTION 

[0015] The invention is devised to solve the above prob 
lems, and it is hence an object thereof to present a refrig 
erating cycle and a compressor enhanced in reliability and 
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extended in service life by collecting foreign matter in the 
refrigerating cycle, in particular, When using HFC refriger 
ant. 

[0016] In claim 1 of the invention, a-connection piping in 
a coil shape is provided in at least front part or rear part of 
a throttling unit, a ?ne pipe is connected to a loWer part of 
the connection piping, and a collector for collecting foreign 
matter in a refrigerating cycle is coupled to a leading end of 
the ?ne pipe. 

[0017] In claim 2 of the invention, a ?ne pipe is connected 
to a connection piping provided in at least front part or rear 
part of a throttling unit, a center line of the ?ne pipe is 
inclined at 90° or less in a ?oWing direction of refrigerant, 
and a collector is coupled to a leading end of the ?ne pipe. 

[0018] In claim 3 of the invention, a rotary plate tWisted in 
a spiral direction is provided in a piping for composing a 
refrigerating cycle, a ?ne pipe is connected to the piping at 
a doWnstream side of this rotary plate, and a collector is 
attached to a leading end of the ?ne pipe. 

[0019] In claim 6 of the invention, relating to a compressor 
having a compressing mechanism incorporated in an 
enclosed container, a recess having an action of collecting 
foreign matter is provided at an inside of a loWest portion of 
the enclosed container. 

[0020] In claim 8 of the invention, relating to a compressor 
having a compressing mechanism incorporated in an 
enclosed container, a muffler is provided at a discharge part 
of compressed refrigerant, and a communication path curved 
in a circumferential direction is provided in a discharge hole 
of the muffler, a ?ne pipe is connected to an outside of the 
communication path, and a collector is coupled to a leading 
end of the ?ne pipe. 

[0021] In claim 9 of the invention, a ?ne pipe inclined at 
90° or less in a ?oWing direction of refrigerant is connected 
to a discharge pipe for discharging compressed refrigerant, 
and a collector is coupled to the ?ne pipe. 

[0022] In claim 10 of the invention, a ?ne pipe inclined at 
90° or less in a ?oWing direction of refrigerant is connected 
to a discharge pipe for discharging compressed refrigerant, 
the ?ne pipe is connected to an inlet of a collector, a ?lter is 
provided in the collector, a bypass pipe is coupled to the 
other outlet of the collector, and a leading end of the bypass 
pipe is coupled With the discharge pipe. 

[0023] In claim 11 of the invention, a compressing mecha 
nism includes a rotary shaft for transmitting rotation, and an 
upper bearing and a loWer bearing for supporting the rotary 
shaft, an oil feed path for lubrication is provided in the upper 
bearing and the loWer bearing, and a collector inclined at an 
angle of 90° or less in a ?oWing direction of lubricating oil 
and closed at a leading end is provided in the oil feed paths. 

[0024] In claim 14 of the invention, relating to a compres 
sor used in refrigerating or air-conditioning system, using 
chlorine-free hydro?uorocarbon used as refrigerant either 
alone or in mixture, and packing an enclosed container With 
refrigerating machine oil compatible With the refrigerant, a 
motor and a compressing mechanism are disposed in the 
enclosed container, the compressing mechanism includes a 
rotary shaft for transmitting rotation of the motor, an oil feed 
pump is provided in the rotary shaft, a communication hole 
for feeding refrigerating machine oil to necessary parts is 
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formed, a passage extending doWnWard to the communica 
tion hole is provided, and the other end of the passage is 
closed. 

[0025] In claim 15 of the invention, relating to a compres 
sor used in refrigerating or air-conditioning system, using 
chlorine-free hydro?uorocarbon used as refrigerant either 
alone or in mixture, and packing an enclosed container With 
refrigerating machine oil compatible With the refrigerant, a 
motor and a compressing mechanism are disposed in the 
enclosed container, the motor includes a stator and a rotor, 
the rotor has a rotary shaft for transmitting rotation to the 
compressing mechanism, the rotary shaft has an oil feed 
pump, an oil feed path for feeding the refrigerating machine 
oil to sliding parts is further formed in the rotary shaft, the 
oil feed path and one end of a ?ne pipe are connected With 
each other, and a leading end of the ?ne pipe and a collector 
provided in the rotor are connected With each other. 

[0026] Many of the means for solving the problems men 
tioned above are suited to the refrigerating cycle or com 
pressor using, in particular, hydro?uorocarbon as refriger 
ant, and using refrigerating machine oil compatible With this 
refrigerant. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] FIG. 1 is an essential longitudinal sectional vieW 
of a refrigerating cycle in embodiment 1 of the invention, 

[0028] FIG. 2 is an essential longitudinal sectional vieW 
of a refrigerating cycle in embodiment 2 of the invention, 

[0029] FIG. 3 is a longitudinal sectional vieW of a com 
pressor in embodiment 3 of the invention, 

[0030] FIG. 4 is a plan vieW of a muffler in embodiment 
4 of the invention, 

[0031] FIG. 5 is an essential longitudinal vieW in embodi 
ment 5 of the invention, 

[0032] FIG. 6 is a longitudinal sectional vieW of a com 
pressor in embodiment 6 of the invention, 

[0033] FIG. 7 is a longitudinal sectional vieW of a com 
pressor in embodiment 7 of the invention, 

[0034] FIG. 8 is a longitudinal sectional vieW of a com 
pressor in embodiment 8 of the invention, 

[0035] FIG. 9 is a longitudinal sectional vieW of a com 
pressor in embodiment 9 of the invention, 

[0036] FIG. 10 is a longitudinal sectional vieW of a 
compressor in embodiment 10 of the invention, and 

[0037] FIG. 11 is an explanatory diagram of a conven 
tional refrigerating cycle. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0038] According to claim 1 of the invention, a connection 
piping in a coil shape is provided in at least front part or rear 
part of a throttling unit, a ?ne pipe is connected to a loWer 
part of the connection piping, and a collector for collecting 
foreign matter in a refrigerating cycle is coupled to a leading 
end of the ?ne pipe, Whereby foreign matter such as Worn 
poWder is collected in the collector through the ?ne pipe by 
centrifugal force. 
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[0039] According to claim 2 of the invention, a ?ne pipe 
is connected to a connection piping provided in at least front 
part or rear part of a throttling unit, a center line of the ?ne 
pipe is inclined at 90° or less in a ?owing direction of 
refrigerant, and a collector is coupled to a leading end of the 
?ne pipe, Whereby foreign matter such as Worn poWder is 
collected in the collector through the ?ne pipe by How 
velocity of the refrigerant. 

[0040] According to claim 3 of the invention, a rotary 
plate tWisted in a spiral direction is provided in a piping for 
composing a refrigerating cycle, a ?ne pipe is connected to 
the piping at a doWnstream side of this rotary plate, and a 
collector is attached to a leading end of the ?ne pipe. In this 
constitution, from refrigerant provided With a How in a 
rotating direction, foreign matter such as Worn poWder is 
separated by centrifugal force, and is collected in the col 
lector through the ?ne pipe. 

[0041] According to claim 6 of the invention, relating to a 
compressor having a compressing mechanism incorporated 
in an enclosed container, a recess having an action of 
collecting foreign matter is provided at an inside of a loWest 
portion of the enclosed container, Whereby foreign matter 
such as Worn poWder in the enclosed container is greater in 
speci?c gravity and is collected in the recess. 

[0042] According to claim 8 of the invention, relating to a 
compressor having a compressing mechanism incorporated 
in an enclosed container, a muffler is provided at a discharge 
part of compressed refrigerant, and a communication path 
curved in a circumferential direction is provided in a dis 
charge hole of the muffler, a ?ne pipe is connected to an 
outside of the communication path, and a collector is 
coupled to a leading end of the ?ne pipe, Whereby foreign 
matter in the discharge refrigerant is separated by centrifugal 
force, and is collected in the collector through the ?ne pipe. 

[0043] According to claim 9 of the invention, relating to a 
compressor having a compressing mechanism incorporated 
in an enclosed container, a ?ne pipe inclined at 90° or less 
in a ?oWing direction of refrigerant is connected to a 
discharge pipe for discharging compressed refrigerant, and a 
collector is coupled to the ?ne pipe, Whereby foreign matter 
is separated from the refrigerant by a How of the refrigerant, 
and is collected in the collector of foreign matter. 

[0044] According to claim 10 of the invention, relating to 
a compressor having a compressing mechanism incorpo 
rated in an enclosed container, a ?ne pipe inclined at 90° or 
less in a ?oWing direction of refrigerant is connected to a 
discharge pipe for discharging compressed refrigerant, the 
?ne pipe is connected to an inlet of a collector, a ?lter is 
provided in the collector, a bypass pipe is coupled to the 
other outlet of the collector, and a leading end of the bypass 
pipe is coupled With the discharge pipe, Whereby foreign 
matter in the refrigerant is collected by the ?lter. 

[0045] According to claim 11 of the invention, relating to 
a compressor having a compressing mechanism incorpo 
rated in an enclosed container, the compressing mechanism 
includes a rotary shaft for transmitting rotation, and an upper 
bearing and a loWer bearing for supporting the rotary shaft, 
an oil feed path for lubrication is provided in the upper 
bearing and the loWer bearing, and a collector inclined at an 
angle of 90° or less in a ?oWing direction of lubricating oil 
and closed at a leading end is provided in the oil feed paths, 
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Whereby foreign matter such as Worn poWder in the refrig 
erating machine oil is separated by difference in speci?c 
gravity, and is collected in the collector. 

[0046] According to claim 14 of the invention, relating to 
a compressor used in refrigerating or air-conditioning sys 
tem, using chlorine-free hydro?uorocarbon used as refrig 
erant either alone or in miXture, and packing an enclosed 
container With refrigerating machine oil compatible With the 
refrigerant, a motor and a compressing mechanism are 
disposed in the enclosed container, the compressing mecha 
nism includes a rotary shaft for transmitting rotation of the 
motor, an oil feed pump is provided in the rotary shaft, a 
communication hole for feeding the refrigerating machine 
oil to necessary parts is formed, a passage extending doWn 
Ward to the communication hole is provided, and the other 
end of the passage is closed, Whereby foreign matter such as 
Worn poWder in the refrigerating machine oil is separated by 
difference in speci?c gravity, and is collected in the passage. 

[0047] According to claim 15 of the invention, relating to 
a compressor used in refrigerating or air-conditioning sys 
tem, using chlorine-free hydro?uorocarbon used as refrig 
erant either alone or in miXture, and packing an enclosed 
container With refrigerating machine oil compatible With the 
refrigerant, a motor and a compressing mechanism are 
disposed in the enclosed container, the motor includes a 
stator and a rotor, the rotor has a rotary shaft for transmitting 
rotation to the compressing mechanism, the rotary shaft has 
an oil feed pump, an oil feed path for feeding the refriger 
ating machine oil to sliding parts is further formed in the 
rotary shaft, the oil feed path and one end of a ?ne pipe are 
connected With each other, and a leading end of the ?ne pipe 
and a collector provided in the rotor are connected With each 
other, Whereby foreign matter such as Worn poWder in the 
refrigerating machine oil is separated by difference in spe 
ci?c gravity, and is collected in the collector. 

[0048] The invention as set forth in claims 4, 7, and 12 is 
intended to further enhance the foreign matter collecting 
effect by disposing a magnetic piece in the collector or the 
recess acting to collect foreign matter. 

[0049] Thus, by the centrifugal force or How velocity of 
refrigerant, foreign matter in the refrigerating cycle can be 
separated and collected, and clogging of the throttling unit 
by foreign matter can be prevented. This action can prevent 
spiral of deposit of foreign matter in the throttling unit, 
decrease in How rate of refrigerant, rise of compression ratio 
of refrigerating cycle, elevation of discharge temperature, 
and promotion of Wear of the compressor. Moreover, reli 
ability of the refrigerating cycle can be enhanced. 

[0050] (Embodiment 1) 
[0051] FIG. 1 is a partial longitudinal sectional vieW of a 
cooling system in embodiment 1 of the invention. Herein, 
reference numeral 1 denotes a connection piping, Which is 
provided in a front portion of a throttling unit 2 of a 
refrigerating cycle. HoWever, the connection piping 1 may 
be provided also in a rear portion, or in both front portion 
and rear portion of the throttling unit 2. The connection 
piping 1 is a coil shaped pipe, and a ?ne pipe 3 is connected 
at its loWest position, and a collector 4 is coupled to the ?ne 
pipe 3. In this constitution, When refrigerant ?oWs in the 
connection piping 1, foreign matter such as Worn poWder is 
guided into the collector 4 through the ?ne pipe 3 by 
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centrifugal force. By installing a magnetic piece 5 in the 
collector 4, separating effect may be further enhanced. By 
thus collecting the foreign matter such as Worn powder, 
clogging of the throttling unit 2 in the refrigerating cycle can 
be prevented, and rise of discharge temperature may be also 
avoided. Yet, if Worn poWder is contained in refrigerating 
machine oil, abrasion is further promoted in sliding parts. By 
removing the Worn poWder, therefore, progress of Wear can 
be retarded. 

[0052] (Embodiment 2) 
[0053] Embodiment 2 of the invention is described beloW. 
In FIG. 2, reference numeral 1 denotes a connection piping, 
Which is provided in at least front portion or rear portion of 
a throttling unit 2 of a refrigerating cycle. A ?ne pipe 3 is 
connected to a loWer portion of the connection piping 1. A 
center line of the ?ne pipe 3 is inclined at an angle of 90° or 
less in a ?oWing direction of refrigerant. A collector 4 is 
coupled to a leading end of the ?ne pipe 3. Accordingly, 
When the refrigerant ?oWs in the connection piping 1, 
foreign matter such as Worn poWder is guided into the 
collector 4 through the ?ne pipe 3 by How velocity of the 
refrigerant, and is separated. The separating effect may be 
further enhanced by installing a magnetic piece 5 in the 
collector 4. 

[0054] (Embodiment 3) 
[0055] Embodiment 3 of the invention is described beloW. 
In FIG. 3, reference numeral 6 denotes an enclosed con 
tainer of a compressor, and comprises a compressing mecha 
nism 7. A recess 8 is formed in a loWest position of the 
enclosed container 6. Therefore, foreign matter such as Worn 
poWder is collected in the recess 8 by difference in speci?c 
gravity and force generated in a rotating direction at the time 
of operation of the compressor. The collecting effect may be 
further enhanced by attaching a magnetic piece 5 to the 
recess 8. 

[0056] (Embodiment 4) 
[0057] Embodiment 4 of the invention is described beloW. 
FIG. 4 shoWs a muffler 9 of a compressor. Herein, reference 
numeral 10 denotes a discharge hole, a communication path 
11 curved in an arc form is connected to the discharge hole 
10. A ?ne pipe 3 is provided at an outside of the commu 
nication path 11, and a collector 4 is coupled to a leading end 
of the ?ne pipe 3. In this constitution, foreign matter such as 
Worn poWder is separated from refrigerant by centrifugal 
force, and is collected in the collector 4 through the ?ne pipe 
3. 

[0058] (Embodiment 5) 
[0059] Embodiment 5 of the invention is described beloW. 
In FIG. 5, in a piping 12 for composing a refrigerating cycle, 
a rotary plate 13 tWisted in a spiral direction is provided, a 
?ne pipe 3 is provided at a doWnstream side thereof, and a 
collector 4 is coupled to a leading end of this ?ne pipe 3. In 
this constitution, When refrigerant passes in the piping 12, a 
vorteX How is created by the rotary plate 13, and by 
centrifugal force due to the vorteX ?oW, foreign matter such 
as Worn poWder in the refrigerant is collected in the collector 
4 through the ?ne pipe 3, and is separated. Reference 
numeral 6 denotes a magnetic piece for enhancing the 
collecting effect. 
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[0060] (Embodiment 6) 
[0061] Embodiment 6 of the invention is described beloW. 
In FIG. 6, reference numeral 6 is an enclosed container of 
a compressor, and comprises a compressing mechanism 7. In 
an upper portion of the enclosed container, a discharge pipe 
14 for discharging compressed refrigerant is connected, and 
a ?ne pipe 3 is connected to this discharge pipe 14. A center 
line of the ?ne pipe 3 is inclined at an angle of 90° or less 
in a ?oWing direction of refrigerant. Acollector 4 is coupled 
to a leading end of the ?ne pipe 3. Accordingly, by a How 
velocity of the refrigerant, foreign matter such as Worn 
poWder is guided into the collector 4 through the ?ne pipe 
3. By installing a magnetic piece 5 in the collector 4, the 
collecting effect may be further enhanced. 

[0062] (Embodiment 7) 
[0063] Embodiment 7 of the invention is described beloW. 
In FIG. 7, in an enclosed container 6 of a compressor having 
a compressing mechanism 7, a discharge pipe 14 for dis 
charging compressed refrigerant is provided. A ?ne pipe 3 
inclined in a ?oWing direction of refrigerant is connected to 
the discharge pipe 14, and a collector 4 is coupled to a 
leading end of the ?ne pipe 3. The collector 4 comprises a 
?lter 15. At other outlet of the collector 4, a bypass pipe 16 
is provided, and the bypass pipe 16 and the discharge pipe 
14 are coupled to each other. In this constitution, from the 
discharged refrigerant, foreign matter such as Worn poWder 
is collected by the ?lter 15. 

[0064] (Embodiment 8) 
[0065] Embodiment 8 of the invention is described beloW. 
In FIG. 8, reference numeral 6 is an enclosed container of 
a compressor, and comprises a compressing mechanism 7. 
The compressing mechanism 7 includes a rotary shaft 17 for 
transmitting rotation, and an upper bearing 18 and a loWer 
bearing 19 for supporting the rotary shaft 17. An oil feed 
path 20 for lubrication is provided in the upper bearing 18 
and the loWer bearing 19. In the oil feed path 20, a collector 
4 inclined at an angle of 90° or less in a ?oWing direction of 
lubricating oil and closed at other end is provided. In this 
constitution, foreign matter such as Worn poWder in a 
refrigerating machine oil is separated due to difference in 
speci?c gravity When passing through the oil feed path 20, 
and is collected in the collector 4. 

[0066] (Embodiment 9) 
[0067] Embodiment 9 of the invention is described beloW. 
The compressor in FIG. 9 has a compressing mechanism 7 
provided in an enclosed container 6, and employs chlorine 
free hydro?uorocarbon as refrigerant either alone or in 
mixture. A refrigerating machine oil 21 compatible With the 
refrigerant is packed in the enclosed container 6. The 
compressing mechanism 7 has a rotary shaft 17, and an oil 
feed pump 22 is provided in the rotary shaft 17. In the rotary 
shaft 17, further, a communication hole 23 is formed to feed 
the refrigerating machine oil to necessary parts. Beneath the 
communication hole 23, a passage 24 extending doWnWard 
is communicating. The other end of the passage 24 is closed. 
In this constitution, foreign matter such as Worn poWder in 
the refrigerating machine oil 21 is separated by difference in 
speci?c gravity, and is collected in the passage 24. 
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[0068] (Embodiment 10) 
[0069] Embodiment 10 of the invention is described 
beloW. The compressor in FIG. 10 has a motor 25 and a 
compressing mechanism 7 provided in an enclosed container 
6, and employs chlorine-free hydro?uorocarbon as refriger 
ant either alone or in mixture. A refrigerating machine oil 21 
compatible With the refrigerant is packed in the enclosed 
container 6. The motor 25 is composed of a stator 26 and a 
rotor 27, and the rotor 27 has a rotary shaft 17 for trans 
mitting rotation to the compressing mechanism 7. The rotary 
shaft 17 has an oil feed pump 22, and the refrigerating 
machine oil 21 is supplied to sliding parts through an oil feed 
path 20. A ?ne pipe 3 is formed in the oil feed path 20, and 
other open end of the ?ne pipe 3 is connected to a collector 
4 provided in the rotor 27. Accordingly, foreign matter such 
as Worn poWder in the refrigerating machine oil 21 is 
separated due to difference in speci?c gravity, and is col 
lected in the collector 4. 

[0070] As described herein, the invention is intended to 
prevent clogging of the throttling unit by separating foreign 
matter such as Worn poWder in the refrigerating cycle or 
compressor by centrifugal force or difference in speci?c 
gravity. As a result, elevation of discharge temperature of 
compressor is prevented, and spiral of increase of Wear is 
avoided. 

[0071] Besides, by removing foreign matter such Worn 
poWder from the refrigerating machine oil, promotion of 
Wear of sliding parts can be prevented. 

[0072] Thus, the reliability of the refrigerating cycle and 
compressor is enhanced, and the service life can be 
extended. 

What is claimed is: 
1. A refrigerating cycle comprising a compressor and a 

throttling unit, Wherein a connection piping in a coil shape 
is provided in at least front part or rear part of the throttling 
unit, a ?ne pipe is connected to a loWer part of the connec 
tion piping, and a collector for collecting foreign matter in 
the refrigerating cycle is coupled to a leading end of the ?ne 
pipe. 

2. A refrigerating cycle comprising a compressor and a 
throttling unit, Wherein a ?ne pipe is connected to a con 
nection piping provided in at least front part or rear part of 
the throttling unit, a center line of the ?ne pipe is inclined at 
90° or less in a ?oWing direction of refrigerant, and a 
collector is coupled to a leading end of the ?ne pipe. 

3. A refrigerating cycle comprising a compressor and a 
throttling unit, Wherein a rotary plate tWisted in a spiral 
direction is provided in a piping for composing the refrig 
erating cycle, a ?ne pipe is connected to the piping at a 
doWnstream side of the rotary plate, and a collector is 
attached to a leading end of the ?ne pipe. 

4. The refrigerating cycle of any one of claims 1 to 3, 
Wherein a magnetic piece is disposed in the collector. 

5. The refrigerating cycle of any one of claims 1 to 4, 
Wherein hydro?uorocarbon is used as refrigerant, and a 
refrigerating machine oil compatible With the refrigerant is 
used. 

6. A compressor having a compressing mechanism incor 
porated in an enclosed container, Wherein a recess having an 
action of collecting foreign matter is provided at an inside of 
a loWest portion of the enclosed container. 
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7. The compressor of claim 6, Wherein a magnetic piece 
is disposed in the recess. 

8. A compressor having a compressing mechanism incor 
porated in an enclosed container, Wherein a muffler is 
provided at a discharge part of compressed refrigerant, and 
a communication path curved in a circumferential direction 
is provided in a discharge hole of the muffler, a ?ne pipe is 
connected to an outside of the communication path, and a 
collector is coupled to a leading end of the ?ne pipe. 

9. A compressor having a compressing mechanism incor 
porated in an enclosed container, Wherein a ?ne pipe 
inclined at 90° or less in a ?oWing direction of refrigerant is 
connected to a discharge pipe for discharging compressed 
refrigerant, and a collector is coupled to the ?ne pipe. 

10. A compressor having a compressing mechanism 
incorporated in an enclosed container, Wherein a ?ne pipe 
inclined at 90° or less in a ?oWing direction of refrigerant is 
connected to a discharge pipe for discharging compressed 
refrigerant, the ?ne pipe is connected to an inlet of a 
collector, a ?lter is provided in the collector, a bypass pipe 
is coupled to other outlet of the collector, and a leading end 
of the bypass pipe is coupled With the discharge pipe. 

11. Acompressor having a compressing mechanism incor 
porated in an enclosed container, Wherein the compressing 
mechanism includes a rotary shaft for transmitting rotation, 
and an upper bearing and a loWer bearing for supporting the 
rotary shaft, an oil feed path for lubrication is provided in the 
upper bearing and the loWer bearing, and a collector inclined 
at an angle of 90° or less in a ?oWing direction of lubricating 
oil and closed at a leading end is provided in the oil feed 
paths. 

12. The compressor of any one of claims 8 to 11, Wherein 
a magnetic piece is disposed in the collector. 

13. The compressor of any one of claims 8 to 12, Wherein 
hydro?uorocarbon is used as refrigerant, and a refrigerating 
machine oil compatible With the refrigerant is used. 

14. A compressor used in refrigerating or air-conditioning 
system, using chlorine-free hydro?uorocarbon used as 
refrigerant either alone or in mixture, and packing an 
enclosed container With refrigerating machine oil compat 
ible With the refrigerant, Wherein a motor and a mechanism 
are disposed in the enclosed container, the compressing 
mechanism includes a rotary shaft for transmitting rotation 
of the motor, an oil feed pump is provided in the rotary shaft, 
a communication hole for feeding refrigerating machine oil 
to necessary parts is formed, a passage extending doWnWard 
to the communication hole is provided, and other end of the 
passage is closed. 

15. A compressor used in refrigerating or air-conditioning 
system, using chlorine-free hydro?uorocarbon used as 
refrigerant either alone or in mixture, and packing an 
enclosed container With refrigerating machine oil compat 
ible With the refrigerant, Wherein a motor and a compressing 
mechanism are disposed in the enclosed container, the motor 
includes a stator and a rotor, the rotor has a rotary shaft for 
transmitting rotation to the compressing mechanism, the 
rotary shaft has an oil feed pump, an oil feed path for feeding 
refrigerating machine oil to sliding parts is further formed in 
the rotary shaft, the oil feed path and one end of a ?ne pipe 
are connected With each other, and a leading end of the ?ne 
pipe and a collector provided in the rotor are connected With 
each other. 


