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DESCRIPTION 

SUCTION MUFFLER FOR A HERMETIC COMPRESSO°""'-R'----------
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The present invention relates to a closed motor-driven compressor for 

use in refrigerators, air conditioners or the like. 

Background Art 

Recently, closed motor-driven compressors are demanded to have a 

10 high energy efficiency, and it is well known that a suction muffler having a low thermal 

conductivity and made of, for example, synthetic resin is suited for use in such 

compressors. 

Japanese Laid-Open Patent Publication (unexamined) No. 10-47248 

disctoses a closed motor-driven compressor as shown in Figs. 11 and 12. This 

15 compressor includes a compression component 2 and an electric component 3, both 

elastically supported within a closed vessel 1. The compression component 2 

includes a cylinder 4. a piston 5 reciprocatingly accommodated in the cylinder 4, a 

valve plate 6 mounted on the cylinder 4 so as to cover an opening defined therein, and 

a cylinder head 7 secured to the cylinder 4. A suction muffler 8 made of synthetic 

20 resin and made up of three elements is mounted on the cylinder head 7 for introducing 

a refrigerant gas into the cylinder 4. The suction muffler 8 is connected to a suction 

pipe 9 extending through a side wall of the dosed vessel 1 to introduce the refrigerant 

gas into the closed vessel 1. 

As shown in Fig. 13, the muffler 8 includes a first element 29, a second 

25 element 30 to which the first element 29 is secured, and a third element 31 secured to 

·the second element 30. As shown in Fig. 14, the first element 29 has an inwardly 

protruding guide rib 32 integrally formed therewith. The guide rib 32 acts to facilitate 

the assembling of the first and second elements 29, 30. After the first and second 



: 

W000/73656 PCT/JP00/03124' 

2 

elements 29, 30 have been assembled using the guide rib 32, -they are assembled 

with the third element 31, and all of them are joined together by ultrasonic welding. 

In the closed motor-driven compressor of the above-described 

construction, the refrigerant gas from the low-pressure side in a refrigerating cycle is 

5 introduced into the closed vessel 1 through the suction pipe 9 and then into the 

cylinder 4 through the suction muffler 8 before the refrigerant gas is compressed by 

the piston 5. 

In the above-described construction, however, because the suction 

muffler 8 is made of synthetic resin, it is apt to be deformed after injection molding. 

10 Accordingly, a difficulty is encountered in assembling the first and second elements 29, 

30 with the use of the guide rib 32. 

The present invention has been developed to overcome the above­

described disadvantages. 

It is accordingly an objective of the present invention to provide a closed 

15 motor-driven compressor having an improved suction muffler that facilitates the 

assembling work of its elements. 

Disclosure of the Invention 

In accomplishing the above and other objectives, the closed motor-

driven compressor according to the present invention· includes a closed vessel, a 

20 compression component elastically supported within the closed vessel, an electric 

component elastically supported within the closed vessel for driving the compression 

component, and a suction muffler mounted on the compression component and 

including a plurality of elements assembled together and each made of synthetic resin. 

One (first element) of the plurality of elements has a guide rib integrally formed 

25 therewith that is tapered down toward adjoining one (second element) of the plurality 

of elements. The tapered guide rib acts to reform deformation of the second element 

into which it is inserted, thus facilitating an assembling work of the first and second 

elements. 
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Advantageously, the guide rib is formed discontinuously or intermittently 

along a peripheral edge of the first element. By so doing, stains caused by the 

cooling of the first element after injection molding are relatively small, thus reducing 

deformation of the first element. 

The first element may have first and second peripheral portions and 

third and fourth peripheral portions each interposed between the first_ and second 

peripheral portions, wherein the first and second peripheral portions have first and 

second radii of curvature, respectively, while the third and fourth peripheral portions 

have third and fourth radii of curvature, respectively, that are smaller than the first and 

10 second radii of curvature, and wherein the guide rib is formed at the third or fourth 

peripheral portion and at the first and second peripheral portions adjacent thereto. 

In assembling the first and second elements, the first and second 

portions of the second element having large radii of curvature are subjected to 

relatively small deformation, white the third and fourth portions of the second element 

15 having small radii of curvature are subjected to larger deformation. Accordingly, the 

guide rib formed at the first and second peripheral portions of the first element can be 

readily inserted into the corresponding portions of the second element, and the guide 

rib gradually reforms the deformation of the second element. Such insertion 

facilitates subsequent insertion of the guide rib into the third and fourth portions of the 

20 second element, making it possible to realize automated assembling of suction 

mufflers. 

The plurality of elements are secured to one another by welding. The 

welding reduces a leakage of suction gas from the suction muffler. 

Alternatively, the plurality of elements are secured to one another by 

25 fastening means such, for example, as rivets, screws, or the like. The use of such 

fastening means requires no expensive welding machine or the like. 

Again alternatively, the plurality of elements are secured to one another 

by introducing projections formed therewith into openings defined therein. The 
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assembling· of the elements by engagement of the projections with the openings 

requires no fastening means referred to above. 

Brief Description of the Drawings 

The above and other objectives and features of the present invention 

5 will become more apparent from the following description of a preferred embodiment 

thereof with reference to the accompanying drawings, throughout which like parts are 

designated by like reference numerals, and wherein: 

10 

15 

Fig. 1 is a top plan view of a closed motor-driven compressor according 

to the present invention with a closed vessel partially removed; 

Fig. 2 is a vertical sectional view of the closed motor-driven compressor 

of Fig. 1; 

Fig. 3 is an exploded view of a suction muffler mounted in the closed 

motor-driven compressor of Fig. 1; · 

thereof; 

Fig. 4 is an enlarged cross-sectional view of a portion A in Fig. 3; 

Fig. 5 is a view similar to Fig. 3, but depicting a modification thereof; 

Fig. 6 is a view similar to Fig. 3, but depicting another modification 

Fig. 7 is a front view of one of a plurality of elements constituting the 

suction muffler of Fig. 6; 

20 Fig. 8 is a bottom plan view of the element of Fig. 7; 

25 

Fig. 9 is a view similar to Fig. 3, but depicting a further modification 

thereof; 

Fig. 10 is a view similar to Fig. 3, but depicting a still further modification 

thereof; 

Fig. 11 is a top plan view of a conventional closed motor-driven 

compressor with a closed vessel partially removed; 

Fig. 12 is a vertical sectional view of the closed motor-driven 

compressor of Fig. 11; 
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Fig. 13 is an exploded view of a suction muffler mounted in the closed 

motor-driven compressor of Fig. 11; and 

Fig. 14 is an enlarged cross-sectional view of a portion A in Fig. 13, 

Detailed Description of the Preferred Embodiments 

This application is based on application No. 11-147955 filed May 27, 

1999 in Japan, the content of which is incorporated hereinto by reference. 

Referring now to the drawings, there is shown in Figs. 1 and 2 a closed 

motor-driven compressor embodying the present invention. The compressor shown 

therein includes a compression component 2 and an electric component 3 for driving 

1 O the compression component 2, both of which are elastically supported within a closed 

vessel 1. The compression component 2 includes a cylinder 4, a piston 5 

reciprocatingly accommodated in the cylinder 4, a valve plate 6 mounted on the 

cylinder 4 so as to cover an opening defined therein, and a cylinder head 7 secured to 

the cylinder 4. A suction muffler 8 is mounted on the cylinder head 7 for introducing 

. 15 a refrigerant gas into the cylinder 4. The suction muffler 8 is made of synthetic resin 

and includes three elements assembled together. The suction muffler 8 is connected 

to a suction pipe 9 extending through a side wall of the closed vessel 1 to introduce 

the refrigerant gas into the closed vessel 1. 

As shown in Fig. 3, the suction muffler 8 includes a first element 10, a 

20 second element 11 to which the first element 1 O is secured, for example, by welding, 

and a third element 12 secured to the second element 11, for example, by welding. 

The welding reduces a leakage of suction gas from the suction muffler 8. Each of the 

first to third elements 10, 11, 12 is injection-molded from polybutylene terephthalate 

25 

(PBT} .. 

As shown in Fig. 4, the first element 10 has an inwardly or downwardly 

protruding guide rib 13 integrally formed therewith. The guide rib 13 is formed 

continuously along the peripheral edge of the first element 10 and is tapered down 

inwardly or downwardly. More specifically, the inner surface of the guide rib 13 
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extends substantially straight in the Vertical direction, while the outer surface of the 

guide rib 13 is inclined such that the thickness of the guide rib 13 gradually decreases 

inwardly or downwardly. 

By the above-described construction, in assembling the first and second 

5 elements 10, 11, the guide rib 13 of the first element 10 reforms deformation of the 

second element 11. Accordingly, the first and second elements 10, 11 can be · 

assembled together merely by inserting the guide rib 13 into an associated end 

portion of the second element 11, thus facilitating the assembling work. 

10 

15 

Fig. 5 depicts a modification BA of the suction muffler 8 shown in Fig. 3. 

This suction muffler BA includes first to third elements 14, 15, 16 

assembled together, just like the suction muffler B. The suction muffler BA, however, 

differs from the suction muffler 8 in that the first element 14 has an inwardly or 

downwardly protruding guide rib 17 that is formed discontinuously along . the 

peripheral edge of the first element 14. 

Because the tapered guide rib 17 is formed intermittently along the 

peripheral edge of the first element 14, stains caused by the cooling of the first 

element 14 after the injection molding are relatively small, thus reducing deformation 

of the first element 14. 

Fig. 6 depicts another modification BB of the suction muffler B, and as 

20 shown therein, the suction muffler 88 includes first to third elements 18, 19, 20 

assembled together. 

The second element 19 has a generally crescent-shaped open end 

portion (upper end portion in this case), which has first and second portions opposite 

to each.other and third and fourth portions opposite to each other and each interposed 

25 between the first and second portions. The first and second portions have respective 

relatively large radii of curvature, while the third and fourth portions have respective 

relatively small radii of curvature. 

As shown in Figs. 7 and 8, the first element 18 has a shape 
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corresponding to that of the generally crescent-shaped open end portion of the 

second element 19 and, hence, has first and second peripheral portions having 

respective large radii of curvature and third and fourth peripheral portions having 

respective small radii of curvature and each interposed between the first and second 

5 peripheral portions. The first element 18 also has inwardly or downwardly protruding 

tapered guide ribs 21 each integrally formed therewith at the third or fourth peripheral 

portion and at the first and second peripheral portions adjacent thereto. 

In assembling the first and second elements 18, 19, the first and second 

portions of the second element 19 having the large radii of curvature are subjected to 

1 O relatively small deformation, while the third and fourth portions of the second element 

19 having the small radii of curvature are subjected to larger deformation. 

Accordingly, the guide ribs 21 formed at the first and second peripheral portions of the 

first element 18 can be readily inserted into the corresponding portions of the second 

element 19, and the former gradually reform the deformation of the second element 

15 19. Such insertion facilitates subsequent insertion of the guide ribs 21 into the third 

and fourth portions of the second element 19, making it possible to realize automated 

assembling of suction mufflers. 

As is the case with the suction muffler BA shown in Fig. 5, the first 

element 18 has separated or discontinuous guide ribs 21 and, hence, stains caused 

20 by the cooling of the first element 18 after the injection molding are relatively small, 

thus reducing deformation of the first element 18. 

As shown in Fig. 9 depicting a further modification BC of the suction 

muffler, first to third elements 22, 23, 24 may have respective tabs 22a, 23a, 24a 

integraUy formed therewith and extending laterally outwardly therefrom so that the 

25 three elements 22, 23, 24 may be assembled together by means of rivets 25. The 

assembling of the elements 22, 23, 24 by the rivets 25 requires no expensive welding 

machine or the like. Screws may be used in place of the rivets 25. 

Alternatively, as shown in Fig. 1 O depicting a still further modification 80 
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of the suction muffler, first to third elements 26, 27, 28 may have respective tabs 

and/or projections integrally formed therewith. In· the case of Fig. 10, the first 

element 26 has downwardly extending tabs 29 each having an opening defined 

therein, while the second element 27 has projections 31 each formed at an ·upper 

5 portion thereof. Likewise, the second element 27 has downwardly extending tabs 30 

each having an opening defined therein, while the third element 28 has projections 32 

each formed at an upper portion thereof. 

In assembling the three elements 26, 27, 28, each ofthe projections 31 

of the second element 27 is introduced int.a and received in the opening of the 

10 associated tab 29 of the first element 26, while each of the projections 32 of the third 

element 28 is introduced into and received in the opening of the associated tab 30 of 

the second element 27. The assembling of the elements 26, 27, 28 by the 

engagement of the projections 31, 32 with the tabs 29, 30 requires no additional 

fastening means such, for example, ss screws, rivets, or the like. 

15 Although the present invention has been fully described by way of 

examples with reference to the accompanying drawings, it is to be' noted here that 

various changes and modifications will be apparent to those skilled in the art. 

Therefore, unless such changes and modifications otherwise depart from the spirit 

and scope of the present invention, they should be construed as being included 

20 therein. 
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i!Dlllll CLAIMS 

1. 

vessel; 

A closed motor-driven compressor comprising: 

a closed vessel; 

a compression component elastically supported within the closed 

an electric component elastically supported within the closed vessel for 

driving the compression component; and 

a suction muffler mounted on the compression component and 

1 O comprising a plurality of elements assembled together and each made of synthetic 

resin, one of the plurality of elements having a guide rib integrally formed therewith 

that is tapered down toward adjoining one of the plurality of elements, thereby 

facilitating an assembling work of the two elements. 

2. The closed motor-driven compressor according to claim 1, wherein the 

. 15 guide rib is formed discontinuously along a peripheral edge of the one element. 

3. The closed motor-driven compressor according to claim 2, wherein the 

one element has first and second peripheral portions and third and fourth peripheral 

portions each interposed between the first and second peripheral portions, the first 

and second peripheral portions having first and second radii of curvature, respectively, 

20 the third and fourth peripheral portions having third and fourth radii of curvature, 

respectively, that are smaller than the first and second radii of curvature, and wherein 

the guide rib is formed at the third or fourth peripheral portion and at the first and 

second peripheral portions adjacent thereto. 

4. The closed motor-driven compressor according to any one of claims 1 to 

25 3, wherein the plurality of elements are secured to one another by welding. 

5. The closed motor-driven compressor according to any one of claims 1 to 

3, wherein the plurality of elements are secured to one another by fastening means. 

6. The closed motor-driven compressor according to any one of claims 1 to 
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3, wherein the plurality of elements are secured to one another by introducing 

projections formed therewith into openings defined therein. 
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