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COUPLING MECHANISM··FOR A COMPRESSOR· .. -· .. ~ . -. 

The invention relates to a coupling mechanism for a refrigerant 

compressor, and more particularly, to a mechanism for disconnecting the drive shaft of 

5 the compressor from a drive pulley in the event of a compressor failure or malfunction. 
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In a standard ~utomotive air conditioning system, an electromagnetic 

clutch is interposed between. the automotive engine and the drive shaft of the 
. · . .., .. / ... 

comp~~or .to· .intermitt~n~y transmit the rotational driving force of the engine to the 

drive shaft. The _operation of the· electromagnetic clutch is controlled by a change in the 
. -~; .. 

operating conditions· of the air conditioning system,~ a change of temperarure in the 

passenger compartment. 

In the event of a compressor failure or malfunction, the clutch should 

operate to disconnect the engine from the compressor to prevent transmission of the 

rotational dfivfug force from the engine. Nevertheless, because the clutch is usually 

loaded in ~mpressor which. has a variable .displ~ement mechanism-~nabling the 

compressor to change its capacity hi direct response to changes in operating conditions. 

the electromagnetic clutch is not necessary to obtain. satisfactory control of the 

refrigeration or temperature condition of the air conditioning system. It is necessary, 

however, to provide the compressor with a safety mechanism to prevent damage to other ... 
-'• 

pans of the engine or the air conditioning system in the event of a c:ompres.sor failure 

or malfunction. The electromagnetic dutch serves as an expensive solution to this probleill 
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One example of an automotive air conditioning system compressor which 

does not made use of an electromagnetic clutch is disclosed in U.S. Patent No. 3,861,829 

to Roberts~ al. Moreover, the present invention constitures a novel and advantageous 

improvement over the coupling mechanism for compressors disclosed in U.S. Patent No. 

S 4,859,156 to Kirkuchi, which is incorporated herein by reference. As shown in the 

compressor of Fig. 1, the compressor includes compressor housing 10 and front end 

plate 11 attached to an open end of housing 10. Drive shaft 12 is rotatably supported 

within front end plate 11. Tubular e.'Ctension lla extends outwardly from front end plate 

11 and surrounds drive shaft 12. 

10 Pulley 14 is rotatably supported on the peripheral outer surface of tubular 

ex.tension lla through bearing 15. Pulley 14 is securely fitted on the peripheral outer 

surface of bearing 15 by snap ring 26 disposed between the inner su.rf:ace of pulley 14 

and the inner end surface, with respect to housing 101 of bearing 15. Moreover, snap 

ring 26 prevents pulley 14 from moving parallel to the rotational axis of drive shaft 12 . 
. 

Bearing 1.5- is secured between flange llb and snap ring 19 which is fixed on the 
. 
~ 

peripheral ·buter surface of tu.bular extension l la.. 

Armature 13 has a centrally located hole and is secured on the terminal 

outer end portion of drive shaft 12 by a bolt 12a and a nut 33. Armature 13 is also 

coupled with drive shaft 12 by the interaction of key 20 on the end of drive shaft 12 with 

W key groove 22. in the centrally located bole of plate-like element 13. 

A plurality of cylindrical members 28 are disposed between the inner axial 

~~ with re5pect to housing 1 O. of armature 13 and the outer axial surface, also with 
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respect to hoUsing 10, of pulley 14 to oouple armature 13 to pulley 14. Holes 13a are 

formed on the inner axial surface of armature 13, and one end of each cylindrical 

member 28 is disposed therein. The other end of each cylindrical member 28 is 

disposed in oorresponding hole 14a formed on the outer axial surface of pulley 14. 

5 Cylindrical members 28 may be made of synthetic resins or metals which are easily 

broken if a large torque acts between pulley 14 and armarure 13, i.e .• a sufficiently large 

force which acts to rotate pulley 14 with respect to annamre 13. 

In ordinary operation of such a coupling mechanism, the driving force of 

the engine is transmitted to pulley 14 by a belt (not shown) and is then transferred to 

10 drive shaft 12 of a compressor through cylindrical members 28 and armature 13. In this 

manner, drive shaft 12 is rotated. If, during the operation of the compressor, a failure 

or malfunction occurs, and as a result of the failure or malfunction the rotation of drive 

shaft 12 is interrupted, the rotation of armature 13 is also interrupted due to the 

coupling of armature 13 with drive shaft 12. Nevertheless, a large rotational force is still 

15' provided to pulley 14 by the enginet and pulley 14 consequentlj provides a large torque 

~."! 

' .,,,. 
to arma~ 13 through cylindrical members 28. This torque is sufficient· to break 

cylindrical members 28 because cylindrical members 28 are design.ed to break when such 

a torque is applied. As a result, pulley 14 is disconnected from armarure 13 and is free 

i 
120 

to rotate without resistance applied through armature 13 from motionless drive shaft 12. 

The maximum acceptable amount of torque and consequently, the size, material, and 
I 

I 
I 

I 
number of cylindrical members 28 is dependent on the air conditioning system and the 

compressor with which the coupling mechanism is used. 
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This configuration, however, has certain disadvantages. If the compre~or 

should lock or become difficult to rotate due to compressor failure or malfunction, 

pulley 14 is subjected to excessive torque through cylindrical members 28. When this 

torque breaks cylindrical members 28, each cylindrical member 28 may be broken at a 

5 different location, i.e., one cylindrical member 28 may be broken on armature 13 side 

while another is broken on pulley 14 side. As a result, the broken sections of cylindrical 

members 28 contact or bite each other, and pulley 14 cannot be sufficiently disconnected 

from armature 13 to allow it to rotate freely. The~efore, the torque applied through 

these contacts or bites is likely to damage the engine and other parts of the driving 

~ 1 O system, such as the alternator, a cooling fan, or a power steering mechanism, which : 

rotate together by the belt 

· Further, in this configuration, the diameters of holes 13a of armature 13 

and boles 14a of pulley 14 should be almost the same as the diameter of cylindrical 

member 28 because both ends of each cylindrical member 28 must be inserted tightly 

15 ~ into holes 13a and holes 14a to securely comrect armature 6 with' pulley.14. Therefore, 

......, 
. ..,.. 

if these d$eters are· different from each other due to an error in manufacturing, it 

usually prevents the armature 13 from being secured to pulley 14 during assembly. 

It is an object of this invention to provide an improved coupling 

0 mechanism for a driven member,~ a pulley, which prevents damage to an automotive 

engine in the event of a failure or malfunction of the driven member. Tue driven 

member may be a compressor for an automotive air conditioning system. 
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It is another object of this invention to provide an easily assembled 

coupling mechanism for a driven member. 

According to the present invention, a coupling mechanism for a 

compressor comprises a compressor housing having an open en~ surface. A front end 

5 plate attaches to the open end surface of the compressor housing. A drive shaft is 

rotatably disposed within the compressor housing. The drive shaft bas an outer end 

ponion terminating outside of the compressor housing and a tubular extension extendi.Dg 

outwardly from a front end plate parallel to the rotational axis of the drive shai.-1. A 

pulley is rotationally supported on a bearing fined on a peripheral outer surface of the 

10 · tubular extension. An armature includes a hub formed at a center of the armature and 

annular armature plate extending outwardly from the hub portion. The armature is 

connected to the outer end portion of the drive shaft. The coupling mechanism 

comprises coupling plate members including a first portion located at an inner radial 

end and a second portion located at an ou~er radial end of.each of the plate members 

15 ~ and a third pQrtion located between each first portion and second portion. The third 

/. 
' .,,. 

portion o~e plate member connectS the fust portion to the second portion of the plate 

member. 

These plate members are conneeted with the armature and the pulley at 

regular angular intervals around the circw:ll.ference of the hub of the armature, so that 

! 20 
! 

the first portions of these plate members are secured to an axial end surface of the · 

i 

J 

I 
annamre plate by at least one fastening means, and the second portions of the plate 

members are secured to an axial end surface of the pulley by at least one fastening 
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means. Each plate member also includes at least one breakaway portion, i.e .. a portion 

which fractures or gives way under a predetermined amount of torque or other applied 

mechanical force, formed at the third portion of the piate member. In one embodiment, 

breakaway portions are designed to be easily broken in the event that they receive a 

5 large torque due to compressor failure or malfunction. Further, the first portions of the 

plate members may be located on a first circular plane which is parallel to the axial 

~ 
smface of the pulley. The second portions of the plate members may be located on a 

} 
., 

second cirrular plane which is parallel to the axial surface of the pulley. The first 

portions of the plate members are positioned with respeet to the second portions of rhe 
·1 

~ 10 plate members, so that the material of each plate member will be elastically deformed, 

and the first plane is axially offset from the second circular plane. Therefore, if the 

compressor fails or malfunctions and the drive shaft stops rotating, damage to engine 

or the driving system is avoided because the torque applied by the pulley causes the 

breakaway portions to release the plate members from the pulley and to disconnect the 

15 , armature pl.ate _from the pulley, so that each may rotate without contacting or biting the 

20 

other. 

In the accompanying drawings:-

Fig. 1 is a cross-sectional view of a conventional coupling mechanism used 

on a compressor in accordance with the prior an. 
------ . --- --
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Fig. 2 is a cross-sectional \liew of an armature and a coupling plate 

member of a coupling mechanism taken along line 2-2 of Fig. 2. 

Fig. 3 is a cross-sectional view of a conventional coupling mechanism used 

on a compressor in accordance with first embodiment. 

Fig. 4 is a rear end view of an armature and a coupling plate member of 

a coupling mechanism shmvn in Fig. 3. 

Fig. 5 is a rear end view of a modified. armature and coupling plate 

member of a coupling mechanism in accordance Vl'ith a second embodiment of this 

invention. 

Fig. 6 is a rear end view of a modified armature and coupling plate 

member of a coupling mechanism in accordance with a third embodiment of this 

invention .. 

Fig. 7 is a cross-sectional view of a conventional coupling mechanism in 

accordance with a fourth embodiment of this invention. 

. 
~ 

The preferred embodiments of the present invention. sh~e many 

components with the compressor depicted in Fig. 1 except for the consrmction of 

coupling mechanism between a drive shaft and a pulley. Therefore, similar parts are 

represented by the same reference numerals as in Fig. 1, and the detailed description 

20 of the similar parts will be omitted in order to simplify the following description of the 

preferred embodiments. 
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Referring to Figs. 3 and 4, a coupling mechanism accor~ to a first 

embodiment of the present invention is depicted. Pulley 14 includes a plurality of holes . 

14a, ~ four holes 14a, formed in an axial end surface of pulley 14 for connecting 

pulley 14 with coupling plate 7. Holes 14a of pulley 14 are spaced at regular angular 

intervals, i.e., 9<f, around the circumference of pulley 14 and around the axial center of 

pulley 14. Armature 6 includes hub 6a formed as a cylinder and armature plate 6b 

formed as annular plate extending from the axial end of hub 6a. Armature plate 6b 

includes a plurality of holes be,~ four pairs of holes 6c, formed in armature plate 6b. 

Four pairs of holes 6c are formed at regular angular intervals, i.e., 90°, around the 

10 circumference of annamre plate 6b and around hub 6a. Coupling plate member 7, 

which is rectangular in shape, divides· plate member 7 into an inner plate portion 7a 

having a plurality of holes 7f., ~ two boles 7~ a center plate portion 7 c in the center 

of plate member 7, and outer plate portion 7b having at least one hole 7 e. Center plate 

portion 7c is formed between inner plate portion ?a and ·outer plate portion 7b and 

15, includes a no~ched or breakaway portion 7d which is partly cutrOUt from plate member 

• . . ,,. . 
7. Thus~e width of center plate ponion 7c is more slender than any o~er P.Ortion of 

plate member 7, so that plate member 7 may be easily broken at center plate portion 

7c when excessive torque is applied. Four plate members 7 may be radially placed on 

the inner axial surface of armarure 6 at regular angular intervals of 90° around the 

20 circumference of armature 6 and around hub 6a and may be connected with armature 

6 by four pairs of rivets 8, so ~t four pairs of holes 7f of plate members 7 correspond 

--- --·--------
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to and are aligned with four pairs of holes 6c of armature plate 6b. Further, plate 

member 7 may be made of an elastic material. 

Four plate members 7 are also secured to pulley 14 at regular angular 

intervals of 90° around the circumference of pulley 14 and around a radial surface of 

drive shaft 12, so that bolts 30 pass through washer 9 and holes 7e of each plate 

member 7. Bolts 30 screw into holes 14a of pulley 14, and outer plate portions 7b are 

axially offset from inner plate portion 7a. Center plate portions 7c are inclined toward 

pulley 14J thereby elastically deforming the material for plate member 7. If a distance 

L ex.tends between the axial inner surface of plate member 7 which is secured to 

armature plate 6b by rivets 8 and the axial outer surface of plate member 7 which 

secured to pulley 14 by bolts lOJ distance L must be greater than zero. Alternatively, 

plate member 7 and pulley 14 and armarure 6 may not be provided with any holes for 

connecting by bolts 30 or rivets 8. Instead, armature 6 may be connected to pulley 14 

through plate member 7 by means of brazing, spot welding, or the like. 

_Referring to Fi~. 3 and 5, a coupling mechanism according to a second 

embodi~t of the present invention is depicted. Coupling plate member 18. includes 

center hole 18a formed in the center of plate member 18 through which hub 6a passes 

and an annular portion 18b extending outwaxd from the radial edge of center hole 18a. 

Plate member 18 includes a plurality of holes 18c,~ four holes 18c, formed at regular 

20 angular intervalsi ~ 90 °, around the circumference of plate member 18 and around 

hub 6a. Projection 17 is rectangular shaped and extends outward from the radial edge 

of annular portion 18b. Projection 17 is -divided into inner plate portion l 7a, center 
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plate portion 17c, and outer plate portion 17b which bas at least one hole 17e. Center 

plate portion 17c is formed between inner plate portion 17a and outer plate portion 17b 

and includes notched or breakaway portion 17d partly cut out from projection 17. 

Notched portion 17d is more slender than any other portion of plate member 18, so that 

5 it may easily break center plate portion 17c when excessive torque is applied. Plate 18 

member is connected with armature 6 by a plurality of rivets 8, ~ four rivets 8, at 

regular angular intervals of 90 ° around the circumference of armature 6 and around hub 

6a, so that holes 18c correspond to and are aligned with holes 6c of armature 6. 

Further, plate member 18 is secured to pulley 14 through washer 9. Yrith bolts 30 at 

10 regular angular inteIVals of 90° around the circumference of plate member 18 and 

around a radial surface of drive shaft lZ, so that bolts 30 pass through washer 9 and 

holes 17e of projection 17 and screw into holes 14a of pulley 14. Outer plate portions 

17b are axially offset to inner plate portion l7a and center plate portions 17c are I 
~ r 15 -

inclined toward pulley 14, thereby elastically deforming the material for coupling plate 

18. Altemari~ely, projection 17 and pulley 14 and armature 6 may not be provided with 

any bole~r connecting by bolts 30 or rivets 8. Instead, armature 6 may be. coupled 

with pulley 14 through coupling plate 17 by means of brazing, spot welding, or the like. 

/. 

·~. 

Referring to Figs. 3 and 6, a coupling mechanism according to a third 

embodiment of the present invention is depicted. Armature 16 includes cylindrical bub 

20 16a and annular armature plate 16b extending outward from the axial end of pub 16a. 

Armatilre 16 also includes a plurality of projections 27, e.g., four projections V, which 

are rectangular shaped and extend outwardly from the axial edge of armature plate l6b. 
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Projections 27 are radially arranged at regular angular intervaJs, ~ 90°, around the 

circumference of armature plate 16b and around hub 16a of armature 16. Projection 

Tl includes inner plate portion rl~ center plate portion Tic, and outer plate portion 

27b which has at least one hole 27e. Center plate portion Ve is formed between inner 

5 plate ponion 27a and outer plate portion 27b and includes notched portion 27 d partly 

10 

-

cut out from projection 27. Notched portion Z7d is more slender than any other portion 

of projection 27, so that it may easily break in center plate portion Tic when a large 

torque is applied. Further, armarure 16 and projection Z'I may be made of an elastic 

material. 

Projections 27 may be secured to pulley 14 by bolts 30 at regular angular 

intervals,~ 90°, around the circumference of pulley 14 and around a radial surface 

of drive shaft 12, so that bolts 30 pass through washer 9 and holes Ve of projection Zl 

and screw into hole 14a of pulley 14. Outer plate portions 27b are axially offset from 

inner plate portions 27a, and center plate portions 27c are inclined toward pulley 14, 

15 - thereby elastically deforming the material of armature 16 and 27 . 

.::.,. Referring to Fig.s. 4 and 7, a coupling mechanism according to a fourth 
~ -· 

embodiment of the present invention is depicted. This embodiment is similar to a 

foregoing embodiment except for the construction of the connecting system between 

coupling plate member 7 and pulley 14. Four plate members 7 are secured to pulley 

20 14 at regular angular intervals of 90° around a circumference of pulley 14 and around 

a radial surface of drive shaft 12, so that bolts 30 pass through washer 9 and holes 7e 

of plate member 7 and screw into holes 14a of pulley 14. Each notched or breakaway 
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portion 7d of plate member 7 is formed, such that it is l~ted at a predetermined 

radius from hub 6a of armature 6. Thus, center plate portion 7c remain intact without 

being offset from or inclining toward pulley 14. 

During assembly, referring to Figs. 3 and 4, four coupling plates 7 are 

5 secured to armarure 6 by four pairs of rivets 81 so that holes 6c of armature 6 

correspond to and are aligned with holes 7f of plate members 7. Four plate members 

7 are secured to pulley 14, so that four holes 7e of plate member 7 correspond to and 

are aligned with four holes 14a of pulley 14, and bolts 30 pass through washer 9 and 

four boles 7e and screw into holes 14a of pulley 14. In this embodiment, the diameter 

10 of bole 7e is designed to be larger than the diameter of hole 14a of pulley 14. 

15 • 

....... 
·'-'· 

Therefore, unlike the prior art, if alignment between the center of hole 7e and the 

center of hole 14a varies due to the circumferential and radial variations in the assembly 

of the invention, armature plate 6b can be easily and quickly secured to pulley 14 by 

adjusting the center position of hole 7e. 

Ref erring to Fig. 3, if a failure or compressor malfunction occurs during 

the opera~ pulley 14 may be subjected to excessive torque tbrough_coupling plate 

member 7 and bolts 30. This torque may be sufficient to destroy center plate portion 

7c of plate member 7 because the center portion 7c is designed to breakaway at 

breakaway portion 7 d when such excessive torque is experienced. The maximum 

20 amount of torque which the center portion 7c is designed to withstand and the size, 

material, and number of coupling plate members depends on the air conditioning system 

and the compresso~ in which the coupling me~anism is used. Therefore, when center 
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portion 7c breaks away> pulley 14 is disconnected from plate members 7 and is free to 

rotate without the resistance caused by the rotation of drive shaft 12 as applied to pulley 

14. When center plate portion 7c is broken at breakaway portion 7d, one broken 

section of center plate portion 7c on inner plate side is separated from and radially 

parallel to the other broken section of center plate portion 7c on outer plate portion 7b 

side. The broken sections do not cont~ct each other because center plate portion 7b is 

no longer subject to elastic deformation and portions 7a and 7b of plate member may 

rotate on parallel planes. Moreover, the distance L is large enough to prevent contact 

or biting between the broken sections. 

Refening to Fig. 7, if the compressor failure or malfunction of during the 

operation, pulley 14 is subjected excessive torque through coupling plate members 7 and 

bolts 30 due to a compressor failure. Center plate portions 7c are broken at breakaway 

portions 7d in this configuration. The broken sections of center plate portion 7c 

remaining on inner plate portion 7a are separated from the other broken sections of 

center plate 1>9rtion 7c remaining on outer plate portion 7b and do not contact each 

other be~e notched breakaway 7d of plate member 7 are located at a...predetennined 

radius from hub 6a of armature 6. 

As a result, if the compressor failure or malfunction occurs1 coupling plate 

members 7 are broken at the location of breakaway portions 7d which are located at the 

predetermined radius from bub 6a of armature 6. One broken section of plate member 

7 remaining anached to armature 6 does not contact or bite the other broken section 

of plate member 7 remaining attached ro pulley 14. Therefore, unlike the prior art, the 
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invention avoids damaging the engine and other paru of the driving system, such as an 

alternator, a cooling fan, a power steering which rotates together by a belt. 

5 

-
~ 
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1. A coupling mechanism for a compressor, said compressor 

comprising a compressor housing having an open end surface, a front end plate attached 

5 to said open end surface of said compressor housing, a drive shaft rotatably clisposed 

within said compressor housing, said drive shaft having an outer end portion terminating 

outside of said compressor housing, and a tubular extension extending outwardly from 

said front end plate parallel to the rotational axis of said drive shaft, a pulley 

rotationally supported on a bearing fitted on a peripheral outer surface of said tubular 

10 extension, an armature including a hub formed at a center of said armature and an 

armarure plate extending outwardly from said hub, said armature connected to said 

outer end portion of said drive shaft, the improvement comprising: 

said coupling mechanism including at least two coupling plate 

members, each of said plate members including a first ponion located at an inner radial 

15 ~ end of said pl~te member, a second portion located at an outer·radial end of said plate· 

/­

·~. 

member,.ed a third ponion located between said first portion and said se:conc\ portio~; 

said third portion connecting said first portion to said second. portion and said plate 

members radially connected with said armarure plate and said pulley at regular angular 

intervals around a circumference of said hub of said armature, so that said first portion 

20 of each of said plate members is secured to an axial end surface of said armature plate 

by at least one fastening means and said second portion of each of said plate members 

is secured to an axial end surface of said pulley by at leas~ one fastening means, each 

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \\I\ 
* C L M S 
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of said plate members including at least one breakaway portion formed in said third 

ponion of said plate member. 

2. The coupling mechanism of claim 1 wherein said first po~ons of 

said plate members are located substantially in a first plane which is parallel to an axial 

5 surface of said pulley1 and said second portions of plate members are located 

substantially in a second plane which is parallel to an axial surface of said pulley, said 

first plane axially offset from said second plane. 

3. The coupling mechanism of claim 1 wherein said breakaway portion 

of said plate member is formed by at least one notch cut from said third portion of said 

10 plate member. 

4. The coupling mechanism of claim 1 wbereinsaid breakaway portion 

of said plate member is located at a predetermined radius from with said drive shaft. 

5. The coupling mechanism of claim· 1 wherein said pulley includes 

a plurality of holes which are positioned at regular angular intervals around a 

15 r circumference. of an axial end surface in said drive shaft. antl said am:iature plate 

/. 

·'-'· 
includes ~urality of holes which are positioned at regular angular intei:vals around a 

circumference of said hub of said armature, and said first portion of said plate member 

includes at least one hole formed in a center of such first portion, and said second 

portion of said plate member includes at least one hole in a center of said second 

20 portion, said plate members are secured to said armarure plate at regular angular 

intervals around a circumference of said hub of said armarure, so that said fastening 

means pass through said holes of said plate member and said holes of said armature 

\ I llllllJ 1111~ Ill.~ lllll 11 Iii-
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plate, said plate mem?ers being secured to said pulley at regular angular intervals 

around a circumference of said drive shaft, so that said fastening means pass through 

said holes of said plate member and screw into said holes of said pulley, wherein the 

diameter of each of said boles of said plate member is larger than the diameter of said 

5 fastening means. 

6. The coupling mechanism of claim 1 wherein said plate member 

includes said breakaway portioa. formed by a pair of notches on opposite sides of said 

third portion of said plate member. 

7. The coupling mechanism of claim 1 wherein said first portions of 

10 said plate members are spot welded to an axial end surface of said armature plate, and 

15 

....... 
-~. 

said second portions of said plate member are spot welded to an axial end surface of 

said pulley.· 

8. The coupling mechanism of claim 1 wherein said coupling 

mechanism includes two plate members, said plate members being radially secured to 

said armanire. plate and said pulley and radially opposed to each other around the 

circumfe~e of said hub of said armarure . 

9. The coupling mechanism of claim 1 wherein said coupling 

mechanism includes three plate members, said plate members being radially secured to 

said annature plate and said pulley and spaced at regular angular intervals of 120° 

20 around the circumference of said bub of said armature. 

10. The coupling mechanism of claim 1 wherein said coupling 

mechanism includes four plate members, said plate members being radially sectll'ed to 

I I llllllj 1111~ 111]1Ill~111111 
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said annarure plate and said pulley and spaced at regular angular intervals of 90° 

around the circumference of said hub of said armature. 

11. The coupling mechanism of claim 5 wherein said pulley includes 

two holes formed radially opposite to each other around the circumference of said drive 

5 shaft in said axial end surface of said pulley, and said armature plate includes two holes 

formed radially opposite to each other around the circumference of said hub of said 

armature. 

12. The coupling mechanism of claim 5 wherein said pulley includes 

three holes formed at a regular angular intervals of 120 ° around the circumference of 

10 said drive shaft in said axial end surface of said pulley, and said armatu.re plate includes 

three holes formed at regular angular intervals of.120 ° around the circumference of said 

I 

hub of said armature. 

13. The coupling mechanism of claim 5 wherein said pulley includes 

four holes formed at a regular angular intervals of 90 ° around the circumference of said 

15 ~ drive shaft in said axial end surface- of said pulley, and said armature plate includes four 

- 0 

holes fo~ at regular angular intervals of 90 around the circumfereB{::e of said hub 

of said armature. 

14. A coupling mechanism for a compressor, said compressor 

comprising a compressor housing having an open end surface, a front end plate attached 

20 to said open end swfa.ce of said compressor housing, a drive shaft rotatably disposed 

within said compressor housing, said drive shaft having an outer end portion terminating 

outside of said compressor housin~ and' a tubular extension extending outwardly from 
------·------

' '"'"' "'"' lllll l\lll ll llll * C L M S * 

· .. ~ 
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said front ena plate parallel to the rotational axis of said drive shaft, a pulley 

rotationally supported on a bearing ficted on a peripheral outer surface of said tubular 

extension, an annature including a hub formed at a center of said armature and an 

armature plate extending outwardly from said bub, said annamre plate connected to 

5 said outer end portion of said drive shaft, the improvement comprising: 

said coupling mechanism including a coupling plate memb¢r, said 

plate member including a hole formed through said a center of said plate member and 

an annular portion extending outwardly from the radial edge of said hole of said plate 

member and at least two projections outwardly extending at regular angular intervals 

10 around a circumference of said annular portion, each of said projections including a first 

portion located at an inner radial end of each of said projections, a second portion 

located at an outer radial end of each of said projections, and a third portion located 

between and connecting said first pon:ion and said second portion, said plate member 

being secured to said armature plate, so that said annular portion of said plate member 

15 - is concentriCally seCtlied to an axial end surface of said armature plate. by at least two 

20 

......, 
' .,, . 

fastening ~ans, said plate member secured to said pulley at regular angular intervals 

around a circumference of said drive shaft, so that said second portions of said 

projections are secured to an axial end surface of said pulley by at least one fastening 

means, each of said projections including at least one breakaway ponion. 

15. The coupling mechanism of claim 14 wherein said first portions of 

said projections are located on a first plane which is parallel to an axial surface of said 

pulley, and said second portions of said projections are located on a second plane which 
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is parallel to aii axial surface of said pulley, said first plane being axially offset from said 

second plane. 

16. The coupling mechanism of claim 14 wherein said breakaway 

portion of each of said projections is formed by at least one notch cut out from said 

5 third portion of said projection. 

17. The coupling mechanism of claim 14 wherein said breakaway 

portion is located at a predetermined radius from said drive shaft. 

18. The coupling mechanism of claim 14 wherein said first portion of 

each of said projections is spot welded to an axial end surface of said armarure plate 

10 and said second portion of eacb of said projections is spot welded to an axial end 

surface of said pulley. 

· 19. The coupling mechanism of claim 14 wherein said pulley includes 

a plurality of holes formed at regular angular intervals around a circumference of said 

drive shaft in an axial end surface of said pulley, and said armature plate includes a 

15 - plurality of holes formed at regular angular intervals around a citcumference of said hub 

/. 

' ..... 
of said amlyure, and said first portion of said plate member includes at-least one hole 

formed in a center of said first portion, and said second portion of said projection 

include at least on~ hole formed in a center of sai~ second portion, said projection being 

connected with said armature plate at regular angular inteivals around a circumference 

20 of said hub of said armature, so that connecting means pass through said holes of said 

projections and said holes of said armature plate. said projections connected with said 

pulley at regular angular intervals around a circumference of said pulley, so that 

__._ _____________ -
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connecting me"ans pass through said holes of said projections and screw into said holes 

of said pulley, wherein the diameter of each of said holes of said projection is larger 

than the diameter of said connecting means. 

20. Tue coupling mechanism of claim 14 wherein each of said 

5 breakaway portion is formed by a pair of notches cut on opposite sides of said third 

portion of said projection. 

21. The coupling mechanism of claim 19 wherein said pulley includes 

two holes formed on radially opposing sides around a circumference of said drive shaft 

in an axial end surface of said pulley, and said armature plate includes two holes formed 

10 on opposing radially sides around a circumference of said hub of said arm.3-L-ure. 

22. The coupling mechanism of claim 19 wherein said pulley includes 

0 

three holes .formed at regular angular intervals of 120 around a circumference of said 

drive shaft in axial end surface of said pulley, and said armature plate includes three 

0 

holes formed at regular angular intervals of 120 around a circumference of said hub 

15 · of said armature . 

..::.,. 23. The coupling mechanism of cl.aim 19 wherein said_P-ulley.includes 
~ 

0 

four boles formed at regular angular intervals of 90 around a circumference of said 

drive shaft in axial end swface of said pulley, and said. armature plate includes four 

0 

holes formed at regular ao.gular intervals of 90 around a cirrumference of said hub of 

20 said armature. 

24. A coupling mechanism for a compressor, said compressor 

comprising a compressor housing having an open end surface, a front end plate attached 
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to said open end surface of said compressor housing, a drive shaft rotatably disposed 

within said compressor housing, said drive shaft having an outer end portion terminating 

outside of said compressor housing, and a tubular extension extending outwardly from 

said from end plate parallel to the rotatiocal axis of said drive shaft, a pulley 

5 rotationally supported on a bearing fitted on a peripheral outer surface of said tubular 

extension, an armarure connected to said outer end portion of said drive shaft, the 

improvement comprising: 

said coupling mechanism comprismg said anna.rure including a hub 

formed at a center of said armature and an annular plate extending outwardly from said 

10 hub and at least two projections extending outwardly at regular angular intervals around 

a circumference of said hub from an outer radial edge of said annular plate1 each of said 

projections including a first portion located at an inner radial end of said projection, a 

second ponion located at an outer radial end of said projection, and a third portion 

located between said first portion and said second portion to said second ponion, said 

15 ~ armature plate connected with said pulley, so that said second portions of said 

/. 
' .... projectio~e secured to an axial end surface of said pulley by at least-one fastening 

means, each of said projections including at least one breakaway portion. 

25. The coupling mechanism of claim 24 wherein said first portions of 

said ·projections are located in a first plane which is parallel to an a'Cial surface of said 

20 pulley, and said second portions of said projections are located in a second plane which 

is parallel to an axial surface of said pulley, said first plane being a'cially offset from said 

second plane. 
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26. The coupling mechanism of claim 24 wherein said breakaway 

p<?rtion of said projection is formed by at least one notch cut from said third portion of 

said projection. 

27. The coupling mechanism of claim 24 wherein said breakdo~-n 

5 portion of said projection located at a predetc::rmi:ned radius from said drive shaft 

28. The coupling mechanism of claim 24 wherein said pulley includes 

a plurality of holes formed at a regular angular inte:rCJals around a circumference of said 

drive shaft in an axial end surface of said pulley, and said first portion of said projection 

includes at least one hole formed in a center of each of said first portions, said 

10 · projections being connected with said pulley, so that connecting means pass through said 

holes of said projections and screw in.to ·said holes of said pulley, wherein the diameter 

of each of said holes of said projections is larger than the diameter of said connecting 

means. 

29. The coupling mechanism of claim 24 wherein each of said 

15 - breakaway po_rtions is formed by a pair of notches cut on opposite si~es of said third 

....., 
-~. 

portion ~d projection . 

30. The coupling mechanism of claim 28 wherein said pulley includes 

two holes formed radially opposite to each other around a circumference of said drive 

shaft in an axial end surface of said pulley, and said annan.ue plate includes two 

20 projections formed radially opposite to ea.ch other around a circumference of said bub 

of said armature. 
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31. The coupling mechanism of claim 28 wherein said pulley includes 

three boles formed at a regular angular intervals of 120° around a circumference of siid 

drive shaft in axial end surface of said pulley, and said armature plate includes three 

0 

projections formed at regular angular intervals of 120 around a circumference of said 

hub of said armature. 

32. The coupling mechanism of claim 28 wherein said pulley includes 

four holes formed at regular angular intervals of 90° around a circumference of said 

drive shaft in axial end surface of said pulley, and said armature plate includes four 

projections formed at regular angular intervals of 90° around a circumference of said 

hub of said armature. 
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