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SWING TYPE ROTARY COMPRESSORS 

TECHNICAL FIELD 

The present invention relates to a swing type rotary 

compressor primarily employed in a refrigeration apparatus. 

5 BACKGROUND ART 

Generally, rotary compressors are set to 

predetermined compression capacities different depending on 

models, and in order to reduce their cost as low as possible, 

capacities thereof are adjusted by changing an eccentricity 

10 amount of a drive shaft and an outer diameter of a roller 

without changing a shape of a cylinder of the compressor. In 

this case, however, while the cylinder can be made common with 

models, the control of parts becomes complicated because kinds 

of said drive shafts and rollers increase in number. In 

15 addition, there has been such a problem that changes in their 

production line and changes in centering become necessary, 

resulting in cost increase. 

Furthermore, while there is known an inverter-

controlled type rotary compressor which is made variable in 

20 its compression capacity by control of the number of 

revolutions to achieve the commonness of parts, because such 

an inverter-controlled compressor is very expensive, a 
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refrigeration apparatus incorporating such a compressor 

becomes very expensive in manufacturing cost. 

As a result, as another means for adjusting. the 

compression capacity of the rotary compressor, there is 

5 conventionally known, as described in Japanese Utility Model 

Application Laid-Open Publication No. 54-29403, a method 

constituted so that a thin plate is inserted between a 

cylinder and a front head or a rear bead, a bypass passage 

communicating, at starting time of suction, a suction chamber 

10 in which a suction port of the cylinder opens with a 

15 

compression chamber in which a discharge port opens is formed 

on said thin plate and the compression capacity is adjusted 

by shifting a suction shut-off position of suction gas toward 

the compression chamber side. 

Namely, said capacity adjustment method is consti-

tuted as follows. As shown in Fig. "6, in a rotary compressor 

wherein, in a cylinder chamber A1 of a cylinder A arranged 

between a front head and a rear head, a roller B is internally 

installed with an eccentric portion Cl of a drive shaft C 

20 being fitted on said roller B, and on an intermediate position 

between a discharge port A2 and a suction port A3 formed on 

said cylinder A, a blade D dividing an inner space of said 

cylinder chamber Al into a compression chamber X communicating 

to said discharge port A2 and a suction chamber Y 

25 communicating to said suction port A3 is back-and-forth 
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movably provided and a rear end of said blade D is urged by 

a spring Dl so as to contact a tip end thereof with an outer 

circumference of said roller B at all times, a circular thin 

plate E having the same diameter as that of said cylinder A 

5 and having a shaft hoie E2 pierced by said drive shaft C at 

the center thereof is inserted between said front head and 

said cylinder A, and a bypass passage El shifting the suction 

shut-off position of suction gas sucked from said suction port 

A3 into said suction chamber Y toward said compression chamber 

10 X side is formed on this thin plate E. Said bypass passage 

El is formed in a long circular arc $hape along an inner wall 

of said cylinder chamber Al and said bypass passage El is 

formed through the thickness of said thin plate E. 

Accordingly, with said configuration, the internal 

15 space of said cylinder chamber Al is partitioned, by the blade 

D and a contact point 0 in which the outer circumference of 

said roller B is brought into contact with the inner wall face 

of said cylinder chamber Al, into a suction chamber Y formed 

between the contact point 0 and a wall face of the blade D in 

. 20 the forward side of the rotation direction of said eccentric 

shaft portion Cl and a compression chamber X formed between 

said contact point O and a wall face of the blade D in the 

backward side of the rotation direction of said eccentric 

shaft portion Cl. Along to the drive of said drive ·shaft C, 

25 said contact point 0 of the roller B with the inner wall of 
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said cylinder chamber Al is moved along the inner wall of said 

cylinder chamber Al and gas is sucked into said suction 

chamber Y from said suction port A3 and compressed in said 

compression chamber X to be discharged from said discharge 

5 port A2, and thus, t~e suction and compression of gas is 

repeated. In addition, because said thin plate E is inserted 

between said cylinder A and front head, when said contact 

point O is positioned at the bypass passage El formed on said 

thin plate E, said compression chamber X and said suction 

10 chamber Y are communicated with each other and the gas within 

said compression chamber X is not compressed. First when said 

contact point O has passed the bypass passage El, suction of 

suction gas is shut off and the said suction chamber Y and 

compression chamber X are partitioned in a hermetically sealed 

15 state, and thus the compression of gas in the compression 

chamber X is started. Therefore, by shifting the shut-off 

position of suction gas to the compression chamber by an 

arbitrary amount toward the compression chamber X side through 

changing the length of said bypass passage El, the start time-

20 point of gas compression in the compression chamber X is 

adjusted and thus, the compression volume in the compression 

chamber X can be adjusted. In other words, the compression 

capacity in said compression chamber X becomes controllable 

arbitrarily and the variation in the capacity of said rotary 

25 compressor is enlarged. 
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However, in said configuration, because a thin plate 

provided with said bypass passage El is required separately, 

the number of parts is increased and assembly man-hours 

thereof are increased that much, resulting in complication of 

5 the over-all constitution. In addition, because said bypass 

passage El has only the passage area corresponding to the 

thickness of said thin plate E inserted between said cylinder 

A and front head, not only it is necessary to guide suction 

gas sucked into the suction chamber Y from said suction port 

10 A3 to an axial direction end side of said cylinder A where 

said thin plate E is arranged but also the resistance when the 

suction gas within said suction chamber Y passes through said 

bypass passage El is increased, resulting in the problem that 

an exact control of the compression capacity becomes 

15 difficult. 

DISCLOSURE OF THE INVENTION 

The present invention has been developed by focusing 

the fact that, in a swing type rotary compressor wherein a 

blade partitioning a cylinder chamber of a cylinder into a 

20 compression chamber and a suction chamber is formed integrally 

with a roller arranged in said cylinder chamber, said roller 

is revolution-driven without rotating in said cylinder chamber 

and a circumferential position of said roller facing its 

suction port is not greatly shifted relative to said suction 

25 port. The object of the present invention is to provide a 
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swing type rotary compressor which is able to exactly adjust 

its compression capacity, while reducing the resistance in by-

passing suction gas only by applying a simple cutting 

operation, etc. on an outer circumference of said roller and 

5 to reduce the manufact\lring cost through commonness of various 

parts without raising the complication of parts control 

In order to achieve the above-described object, a 

swing type rotary compressor of the present invention is 

characterized by comprising a cylinder having a cylinder 

10 chamber inside said cylinder; 

a roller fitted on an eccentric portion of a drive 

shaft and installed in said cylinder chamber so as to be able 

to revolve; 

a blade integrally formed on said roller so as to 

15 protrude therefrom and partitioning said cylinder chamber into 

a compression chamber and a suction chamber to which a suction 

port is opened; 

a support body swingably supported on said cylinder 

and swingably supporting said blade; and 

20 a cut-off portion formed on an outer circumference 

of said roller of a side of the suction chamber with respect 

to a protruding position from which the blade protrudes and 

extending from the vicinity of the protruding position forward 

in a revolution direction so as to shift a suction shut-off 
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position for suction gas sucked from said suction port toward 

a side of the compression chamber. 

In the swing type rotary compressor constituted as 

described above, because the cut-off portion extending in the 

5 revolution direction ~rom near the protruding position of the 

roller and shifting the suction shut-off position on the 

suction chamber toward the compression chamber side is formed 

on the outer circumference of the roller, while the cut-off 

portion of the roller is adjacently confronted with the inner 

10 wall face of the cylinder chamber, the compression chamber and 

the suction chamber are communicated with each other through 

the cut-off portion. Therefore, gas compression within the 

compression chamber is not started even when the roller is 

revolution-driven by the drive of the drive shaft. First when 

15 the outer circumferential surface ahead of the cut-off portion 

in the revolution direction contacts the inner wall face of 

the cylinder chamber, the compression chamber is hermetically 

partitioned from the suction chamber and the gas compression 

is started within the compression chamber. 

20 Because the roller integrally protruding the blade 

is revolution-driven in the cylinder chamber, only by forming 

on the outer circumference of the roller the cut-off portion 

arbitrarily in a circumferential length, the suction shut-off 

position of suction gas on the compression chamber is 

25 arbitrarily shifted toward the compression chamber side, that 
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is, to the forward side in the revolution direction of the 

roller from the opening of the suction port and thus, the 

compression volume in the compression chamber can be adjusted 

by adj us ting the starting time of gas compression in the 

5 compression chamber, ~nd the variation in the capacity of the 

swing type rotary compressor can be enlarged. 

In addition, only by forming the cut-off portion in 

an arbitrary depth, the suction resistance at suction of 

suction gas can be reduced with a space formed by the cut-off 

10 portion, and the adjustment of compression capacity of the 

rotary compressor can be made exactly and simply while 

reducing a passage resistance in passing through the cut-off 

portion. Furthermore, in effecting the adjustment of the 

compression capacity, parts other than the roller can be used 

15 as common parts, and consequently, the manufacturing cost can 

be reduced through the commonness of various parts without 

raising the complication of parts control. 

In an embodiment of the present invention, a concave 

portion for guiding the suction gas introduced from the 

20 suction port to the suction chamber side is formed at a 

position of the cut-off portion confronting the suction port. 

In this case, the space near the opening of the suction port 

at the start of suction can be enlarged by the concave portion 

and the suction gas from the suction port can be ·smoothly 

25 guided to the forward side of the suction chamber in the 
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revolution direction. Accordingly, with the suction gas being 

introduced with that much less suction resistance and more 

smoothness, the suction chamber is communicated to the 

compression chamber through the cut-off portion, and thus, the 

5 compression capacity. of the compressor can be adjusted 

correctly. 

When the cut-off portion is provided on the roller 

over the entire axial length thereof and both axial ends 

thereof are opened to the axial end faces of the roller, the 

10 cut-off portion can be simply formed with an end mill and so 

on. Furthermore, even when the suction port is formed in any 

axial position of the cylinder or on the front head or rear 

head, the suction port can be opened to the cut-off portion. 

As a result, the suction resistance from the suction port to 

15 the suction chamber can be reduced and with passage resistance 

from the suction chamber to the compression chamber being held 

low, the compression capacity can be exactly adjusted. 

Furthermore, the cut-off portion can be formed on 

an intermediate portion in the axial length of the roller so 

20 as to be closed to the axial end portions of the roller. 

Particularly in the case of forming the suction port in the 

cylinder, because the suction port is generally formed in an 

axially intermediate portion of the cylinder, the cut-off 

portion is confronted with the opening of the suction· port and 

25 thus, the suction gas resistance to the cut-off portion can 
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be reduced, and by forming the cut-off portion closed to both 

axial ends of the roller, a predetermined thickness can be 

obtained at axial both end faces of the roller. Therefore, 

as compared with the case of forming the cut-off portion over 

5 the entire axial leng~h of the roller so as to be opened to 

axial both end faces of the roller, a predetermined thickness 

can be secured on axial end faces of the roller and thus, 

leakage of high pressure oil and refrigerant through the 

clearances between axial both end faces of the roller and the 

10 respective heads can be suppressed. 

·BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a plan view showing an essential portion 

of a swing type rotary compressor according to a first 

embodiment of the present inventioni 

15 Fig. 2 is a perspective view showing a roller of the 

first embodiment; 

Fig. 3 is a perspective view showing a roller in a 

second embodiment; 

Fig. 4 is a perspective view showing a roller in a 

20 third embodimenti 

Fig. 5 is a plan view showing the state where a 

roller is installed in a cylinder chamber in a fourth 

embodiment of the present invention; and 

Fig. 6 is a plan view showing a conventional 

25 example. 
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Fig. 1 shgws an essential part of a swing type 

rotary compressor according to the present invention. In the 

rotary compressor, a roller 2 is provided in a cylinder 

5 chamber 11 of a cylinqer 1 inserted between a front head and 

a rear head. An eccentric portion 31 of a drive shaft 3 is 

fitted in the roller 2, so that the roller 2 is revolved in 

a direction indicated by an arrow while an outer circumference 

of the roller is in contact with the inner wall face of the 

10 cylinder chamber 11 according to the rotation of the drive 

shaft 3. Furthermore, the outer circumference of the roller 

2 is integrally provided with a blade 21 protruding outward 

in an radial direction therefrom. A support body 4 is 

rotatably provided at an intermediate position between a 

15 discharge port 12 and a suction port 13 provided on the 

cylinder l so that the blade 21 is supported on the support 

body 4 so as to be swingable and movable back and forth. 

By partitioning the cylinder chamber 11 into a 

suction chamber Y communicating to the suction port 13 and a 

20 compression chamber X communicating to the discharge port 12 

with the blade 21 protruded from the roller 2 and by moving 

the outer circumference of the roller 2 along the inner wall 

face of the cylinder chamber 11 in contact therewith according 

to the rotation of the drive shaft 3, gas is sucked.into the 

25 suction chamber Y from the suction port 13 and compressed in 
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the compression chamber X so as to be discharged from the 

discharge port 12, and thus, gas suction and compression is 

repeated. 

In the above-described configuration, firstly a 

5 first embodiment of the present invention is described below 

with reference to Figs. 1 and 2. In the first embodiment, a 

cut-off portion 22 extending from near a base portion of the 

roller 2 from which the blade 21 protrudes forward in a 

revolution direction of the roller and shifting a suction 

10 shut-off position for suction gas sucked to the side of the 

suction chamber Y from the suction port 13 toward the 

compression chamber X side, that is, the forward side in the 

revolution direction of the roller 2 is formed on the suction 

chamber Y side of the outer circumference of the roller 2. 

15 In other words, the cut-off portion 22 is formed, 

as shown in Figs. 1 and 2, so as to extend by a predetermined 

length in the circumferential direction from a position on the 

circumference confronting the suction port 13 toward the 

forward side in the revolution direction of the roller 2. 

20 Further, the cut-off portion is formed over an entire axial 

length of the roller and the both ends of the cut-off portion 

22 in the axial direction are opened to both axial end faces 

of the roller 2. 

With the above-described configuration, · when a 

25 contact point of t4e outer circumference of the roller 2 (in 
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the cut-off portion 22, a chain line in Fig. 1) with the inner 

wall of the cylinder chamber 11 is designated with 0, in the 

case where the contact point O is positioned, as shown in. Fig. 

1, in the range of the cut-off portion 22, the suction chamber 

5 Y and the compression ~hamber X are communicated to each other 

via the cut-off portion 22. As a result, the gas in the 

compression chamber X flows to the suction chamber Y, and the 

gas compression in the compression chamber X is not started. 

First when the contact point o is shifted forward in the 

10 revolution direction of the roller 2 so as to bring the outer 

circumferential face of the roller on the forward side of the 

cut-off portion in the revolution direction into contact with 

the inner wall of the cylinder chamber 11, the compression 

chamber X becomes closed hermetically to the suction chamber 

15 Y and the gas compression within the compression chamber X is 

started. 

Because the present embodiment is a swing type 

rotary compressor employing the roller 2 with a protruding 

blade 21 integrally provided thereon, the roller 2 is orbited 

20 within the cylinder chamber 11 and thus, only by forming the 

cut-off portion 22 on the roller 2 with its circumferential 

length being set at will, the suction shut-off point of the 

compression chamber X for the suction gas in the suction 

chamber Y can be shifted at will toward the compression 

25 chamber X side, that is, forward in the revolution direction 
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of the roller 2 with respect to the opening of the suction 

port 13. The ref ore, the start timing of gas compression 

within the compression chamber X can be adjusted so a~ to 

adjust the compression volume of the compression chamber X. 

5 Namely, the compression capacity in the compression chamber 

X becomes adjustable at will and the variation in the capacity 

of the swing type rotary compressor can be enlarged. 

Furthermore, because the cut-off portion 22 can be 

formed in an arbitrary depth on the outer circumference of the 

10 roller 22, by confronting the cut-off portion 22 with the 

suction port 13 and forming a space on the cut-off portion 22, 

the suction resistance at suction of suction gas can be 

reduced and the passage resistance can be reduced when suction 

gas passes through the cut-off portion 22, while the 

15 adjustments of compression capacity can be made exactly and 

simply. In addition, because parts such as the cylinder 1 and 

drive shaft 3 other than the roller 2 formed with the cut-off 

portion 22 can be used as common parts / the manufacturing cost 

can be reduced through the commonness of parts without raising 

20 the complication of parts management. 

Furthermore, when the cut-off portion 22 is formed, 

as shown in Figs. 1 and 2, over the entire axial length of the 

roller 2 with both axial ends thereof being opened to the both 

axial end faces of the roller 2, the cut-off portio"n can be 

25 simply formed with such as an end mill. Furthermore, even 

I 
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when the suction port 13 is formed in any axial position of 

the cylinder 1 or on the front head or rear head, the suction 

port 13 can be opened toward the cut-off portion 22. As a 

result, the suction resistance from the suction port 13 to the 

5 suction chamber Y can.be reduced and the passage resistance 

from the suction chamber Y to the compression chamber X can 

be reduced, while the compression capacity can be exactly 

adjusted. 

Furthermore, as in a second embodiment shown in Fig. 

10 3, cut-off portions 22 may be formed respectively only on 

axially end portions of the roller 2. Such configuration is 

particularly effective for the case where a suction port 13 

is provided respectively on the front and rear head arranged 

on both side of the cylinder 1, and the suction gas introduced 

15 from the suction port 13 can be guided with less suction 

resistance and the compression capacity control can be made 

exactly. 

In addition, as in a third embodiment shown in Fig. 

4, a cut-off portion 22 may be formed on an axially 

20 intermediate portion of a roller 2 so as to be closed to both 

axial end faces thereof. With such configuration, 

particularly when the suction port l.3 is provided on the 

cylinder 1, because the suction port 13 is generally formed 

on an axially intermediate portion of the cylinder 1, the 

25 adjustment of the compression capacity can be made exactly 
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while the suction gas resistance to the cut-off portion being 

held low. Furthermore, when the cut-off portion 22 is formed 

on the axially intermediate portion of the roller 2 so as to 

be closed to both axial end faces thereof, because a 

5 predetermined thickne~s can be secured at axial both end faces 

of the roller 2, the leakage through clearances between axial 

both end faces of the roller 2 and respective heads can be 

reduced. Namely, the inner side of the roller 2 is brought 

into a high pressure state filled with high pressure 

10 lubrication oil, etc., while the outer circumferential side 

of the.roller 2 confronting the suction chamber Y is in a low 

pressure state filled with suction gas. Accordingly, because 

the pressure difference between the inner side and outer side 

of the roller 2 near the suction port 13 becomes large. 

15 Meanwhile, both axial end faces of the roller 2 are in face-

to-face contact with the front head and rear head. Therefore, 

according to the third embodiment, because a predetermined 

thickness can be secured on the axial both ends of the roller 

2, the leakage through clearances between the axial both end 

20 faces of the roller 2 and the respective heads due to the 

pressure difference can be reduced, as compared with the case 

where the cut-off portion 22 is formed over the entire axial 

length so as to be opened to axial both end faces of the 

roller 2 as in the first embodiment. 
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Furthermore as shown in a fourth embodiment shown 

in Fig. 5, a concave portion 22a may be provided on a position 

of a cut-off portion 22 confronting a suction port 13 for 

guiding suction gas introduced from the suction port 13 to the 

side of the suction 9hamber Y. By doing so, the suction 

resistance at the start of suction from the suction port 13 

can be further reduced. Further, the suction gas from the 

suction port 13 can be introduced with less suction resistance 

and more smoothly toward the forward side in the revolution 

10 direction of the suction chamber Y, and can be smoothly 

bypassed from the suction chamber Y to the compression chamber 

X via the cut-off portion 22, and thus, the adjustment of the 

compression capacity can be made exactly. 

INDUSTRIAL APPLICABILITY 

15 The swing type rotary compressor according to the 

present invention is primarily employed in the refrigeration 

apparatus. 
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1. A swing type rotary compressor which comprises: 

a cylinder (l} having a cylinder chamber (11) inside 

said cylinder; 

a roller (2). fitted on an eccentric portion (31) of 

a drive shaft (3) and installed in said cylinder chamber (11) 

so as to be able to revolve; 

a blade (21) integrally formed on said roller (2) 

so as to protrude therefrom and partitioning said cylinder 

10 chamber (11) into a compression chamber (X) and a suction 

chamber (Y) to which a suction port (13) is opened; 

a support body (4) swingably supported on said 

cylinder (1) and swingably supporting said blade (21); and 

a cut-off portion (22} formed on an outer 

15 circumference of said roller (2) of a side of the suction 

chamber (Y) with respect to a protruding position from which 

the blade protrudes and extending from the vicinity of the 

protruding position forward in a revolution direction so as 

to shift a suction shut-off position for suction gas sucked 

20 from said suction port (13} toward a side of the compression 

chamber (X) . 

2. A swing type rotary compressor as described in Claim 1, 

wherein said cut-off portion (22) is provided, on a position. 

confronting the suction port (13), a concave portion (22a) for 
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guiding the suction gas introduced from the suction port (13) 

toward the side of the suction chamber (Y) . 

3. A swing type rotary compressor as described in Claim 1, 

wherein said cut-off portion (22} is formed over an entire 

5 axial length of the roller (2) and both axial ends of said 

cut-off portion (22) are opened to both axial end faces of the 

roller {2) . 

4. A swing type rotary compressor as described in Claim 2, 

wherein said cut-off portion (22) is formed over an entire 

10 axial length of the roller (2) and both axial ends of said 

cut-off portion (22} are opened to both axial end faces of the 

roller (2). 

5. A swing type rotary compressor as described in Claim 1, 

wherein said cut-off portion (22) is formed on an axially 

15 intermediate portion of the roller (2} so as to be closed to 

both axial end faces of the roller (2) . 

6. A swing type rotary compressor as described in Claim 2, 

wherein said cut-off portion (22) is formed on an axially 

intermediate portion of the roller (2) so as to be closed to 

20 both axial end faces of the roller (2) . 


