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The invention relates to a coupling mechamsm for a refrigerant

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

the compressor from a drive pulley in the event of a compressor failure or malfunction.

In a standard automotive air conditioning system, an electromagnetic
clutch is mterposcd between the automotive engine and the drive shaft of the

compr%sor 10 mtermmenﬂy tranémit the rotational driving force of the engine to the

drive shaft. The _ope,ranon of the électromagnetic clutch is controlled by a change in the

‘operating condidons'of the air conditioning system, &.g., 2 change of temperature in the

passenger cc;mpartﬁnent.

In the event of a compressor failure or malfunction, the clutch should
operate to disconnect the engine' from the COmPressor 10 prcvent transmission of the
rotational dﬂwng force from the engine. Nevertheless, because the cluteh is usually
loaded m?’"’compressor wh1ch has a vanable dlsplacement mcchamsm_enabhug the
COmpressor to change its capacity in du-cct response to changes in operating conditions,
the electromagnetic clutch is not necessary to obtain satisfactory comtrol of the
refrigeration or temperature condition of the air conditioning system. It is necessary,
however, to provide the compress&'r' with a sdfety mechanism to prevent damage to other
parts of the engine or the air conditioning system in the event of 2 oompré&sor faﬂurc

or malfunction. The electromagpetic clhtch serves as an expensive solution to this problem.
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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 et al. Moreover, the present invention constitutes a novel and advantageous
improvement over the coupling mechanism for compressors disclosed in U.S. Patent No.
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 extension 11a extends outwardly from front end plate
11 and surrounds drive shaft 12,

Pulley 14 is rotatably supported on the peripheral outer surface of tubular
extension 1la .through bearing 15. Pulley 14 is securely fitted on the peripheral outer
surface of l;eaﬁng 15 by snap ring 26 disposed between the inner surface of pulley 14
and the inner end surface, with respect to housing 10, of bearing 15. Moreover, snap
ting 26 prevents pulley 14 from moving parallel to the rOta.tional ads of drive shaft 12.
Bearing 15 is “secured between flange 11b and spap ring 19 which is fixed on the
pcnphcral:uter surface of tubular extension 1la. B |

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
key groove 22 in the centrally located hole of plate-like element 13,

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

surface, with respect to housing 10, of armature 13 and the outer axdal surface, also with
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respect to housing 10, of pulley 14 to couple 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 corresponding hole 14a formed on the outer axial surface of pulley 14.
Cylindrical members 28 may be made of synthetic resins or metals which are easily
broken if a large torque acts between pulley 14 and armature 13, L.e, 2 suf.ﬁciénr.ly large
force which acts to rotate pulley 14 with respect to a.rﬁxamre 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
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 rotaton of armature 13 is also interrupted due to the
coupling of armature 13 with drive shaft 12. Nevertheless, a large rotational force is still
provided tg' pulley 14 by the engine, and pulley 14 consequently provides a large torque
to armatgig 13 through cylindrical members 28. This torque is sufficient-to break
cylindrical members 28 because cylindrical members 28 are designed to break when such
a torque is applied. As a result, pulley 14 is disconnected from armarure 13 and is free
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
number of qﬁndﬁml members 28 is dependent on the air conditioning system and the

compressor with which the coupling mechanism is used.
This Sheet Has Been Reilaced

(IR




wn

10

15

-

This Sheet Has Been Rep

S T

This configuration, however, has certain disadvantages. If the compressor

should lock or become difficult to rotate due 10 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

different location, i.c., 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 frecly. Therefore, the torque applied through
these contacts or bites is likely to damage the engine and other parts of the driving
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 holes 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
into boles 132 and holes 14a to securely connect armature 6 with' pulley. 14. Therefore,
if these di_éigetcrs are- different from each other due to an error in masufacturing, 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
mechanism for a driven member, e.g,, a pulley, which prevents damage to an automotive
engine in the event of a failure or malfunction of the driven member. The driven

member may be a compressor for an antomotive air conditioning system.




wn

10

:_15’

This Sheet Has Been Replaced

N | 110

It is another object of this invention to provide an easily assembled
coupling mechanism for 2 driven member.

According to the present invention, a coupling mechanism for a
compressor comprises a compressor housing having an open end surface. A front end
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
portion terminating outside of the compressor housing and a tubular extension extending
outwardly from a front end plate parallel to the rotational axis of the drive shaft. A
pulley is rotationally supported on a bearing fitted on a peripheral outer surface of the
tubular extension. An armature includes a hub formed at a center of the armature and
annular armarure plate extending outwardly from the hub portion. The armarure is
connected to the outer end pordon 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 outer radial end of each of the plaic members
and a third portion located between each first portion and second portion. The third
portion ofé_ge plate member connects the first portion to the second portion of the plate
member. "

These plate members are connected with the armature and the pulley at
regular angular intervals around the circumference of the bub of the armature, so that
the first portions of these plate members are sccured to an axial end surface of the -
armarure 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
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 axal

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

second circular plane which is parallel to the axial surface of the pulley. The first
portons of the plate members are positioned with respect to the second portions of the
plate members, so that the material of each plate member will be elastically deformed,
and the first plane is axially offset from the second crcular 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
armature plate from the pulley, so that each may rotate without ¢ontacting or biting the

other. = —

In the accompanying drawings:-

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

on a compressor in accordance with the prior art.
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Fig. 2 is a cross-sectional view of an armature and 2 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 shown in Fig. 3.

Fig. 5 is a rear end view of a modified armaturc and coupling plate
member of a coupling mechanism in accordance with a second embodiment of this
inverdon.

Fig. 6 is a rear end view of a modified armature and coupling plate
member of a wuinling 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 share many
componen;s with the compressor depicted in Fig. 1 except for the construction 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

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, 2 coupling mechanism according to a first
embodiment of the present invention is depicted. Pulley 14 includes a plurality of holes .
14a, e.g., four holes 14a, formed in an axial end surface of pulley 14 for connecting
pulley 14 with coupling plate 7. Holes 142 of pulley 14 are spaced at regular angular
intervals, i.e., 9, around the circumference of pulley 14 and around the axial center of
pulley 14. Armature 6 includes hub 6a formed as a cylinder and armamre plate 6b
formed as annular plate extending from the axial end of hub 6a. Armature plate 6b
includes a plurality of holes be, ¢.g., four pairs of holes 6¢, formed in armature plate 6b.
Four pairs of holes 6c are formed at regular angular intervals, i.e, 90°, around the
circumference of armature 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, e.g., two holes 7f, a center plate portion 7¢ in the center
of plate member 7, and outer plate portion 7b baving at least one hole 7e. Center plate
portion 7c is formed between inner plate portion 72 and outer plate portion 7b and
includes a notched or breakaway portion 7d which is partly cut-out from plate member

—

%e width of center plate portion 7¢ is more slender than any other portion of

7. Thus
plate mcx.x.lbcr 7, so that plate member 7 may be casily broken at center plate pordon
7c when excessive torque is applied. Four plate members 7 may be radially placed on
the inner axial surface of armature 6 at regular angular intervals of 90° around the
circumference of armature 6 and around hub 62 and may be coonected with armature

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

This Sheet Has Been Reﬂlaced
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to and are aligned with four pairs of boles 6¢ of armature plate 6b. Further, plate
member 7 may be made of an elastic material.

Four platc members 7 are also secured to pulley 14 at regular angular
intervals of 90° around the circumference of pulley 14 and around 2 radial surface of
drive shaft 12, so that bolts 30 pass through washer 9 and holes 7e of each plaie
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 7¢ are inclined toward
pulley 14, thereby elastically defofming the material for plate member 7. If a distance
L extends ben'vecn the axial inmer surface of plate member 7 which is secured to
armarure plate 6b by rivets § and the axal outer surface of plate member 7 which |
secured to pulley 14 by bolts 10, distance L must be greater than zero. Alternatively,
plate member 7 and pulley 14 and armanwe 6 may not be provided with any holes for '
cbnnecdng 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 Figs. 3 and 5, 2 coupling mechanism according to a second
embodimé—_gt of the present invention is depicted. Coupling plate member 18 includes
center holé 18a formed in the center of plate member 18 through which hub 6a passes
and an anpular portion 18b extending outward from the radial edge of center hole 18a.
Plate member 18 includes a plurality of holes 18¢, e.g., four holes 18c, formed at regula.r-
angular intervals, e.g., 90°, around the circumference of plate member 18 and around
hub 62. Projection 17 is rectangular shaped and extends outward from the radial edge

of annular portion 18b. Projection 17 is divided into inner plate portion 17a, center
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plate portion 17c, and outer plate portion 17b which has at least one hole 17¢. Center

plate portion 17¢ is formed between inner plate portion 172 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
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, e.g., four rivets §, at
regular angular intervals of 90" around the circamference of armature 6 and around hub
6a, so that boles 18c correspond to and are aligned with holes éc of armature 6.
Further, plate member 18 is secured to pulley 14 through washer 9 with bolts 30 at
regular angular intervals of %0 around the circumference of plate member 18 and
around a radial surface of drive shaft 12, so that bolts 30 pass through washer 9 and
ho.lcs 17e of projection 17 and screw into holes 14a of pulley 14. Outer plate portions
17b are adally offset to inmer plate portion [7a and center plate portions 17¢ are
inclined toward pulley 14, thereby elastically defonming the material for coupling plate
18. Alternatively, projection 17 and pulley 14 and armature 6 may not be provided with
any hole::f_gr connecting by bolts 30 or rivets 8. Instead, armature 6 may be. coupled
with pulle;f 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
16a and annular armature plate 16b extending outward from the axial end of hub 16a.
Armature 16 also includes a phurality of projections 27, e.g., four projections 27, which

are rectangular shaped and extend outwardly from the axial edge of armature plate 16b.
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Projections 27 are radially arranged at regular angular intervals, e.g., 90°, around the
drcumference of armature plate 16b and around hub 16a of armawre 16. Projection
27 includes inner plate portion 27a, center plate portion 27¢, and outer plate portion
27b which has at least one hole 27e. Center plate portion 27c is formed between inner
5 plate portion 272 and outer plate portion 27b and includes notched portion 27d partly
cut out from projection 27. Notched portion 27d is more slender than any other portion
of projection 27, so that it may easily break in center plate portion 27¢c when a large
torque is applied. Further, armatre 16 and projection 27 may be made of an elastic

material.

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

intervals, e.g., 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 27e of projection 27
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,
thereby elastically deforming the material of armature 16 and 27.

.g'“; Referring to Figs. 4 and 7, a coupling mechanism according to a fourth
embodimefn 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
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 142 of pulley 14. Each notched or breakaway
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portion 7d of plate member 7 is formed, such that it is located at a predetermined
radivs from hub 62 of armature 6. Thus, center plate portion 7¢ 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 armamre § by four pairs of rivets 8 so that holes 6¢c of armarure 6
* correspond to and are aligned with holes 7f (;f plate members 7. Four plate members
| 7 are secured to pulley 14, so that four holes 7¢ of plate member 7 correspond to and
are aligned with four holes 14a of pulley 14, and bolts 30 pass tbrough washer 9 and
four holes 7e and screw into holes 14a of pulley 14. In this embodiment, the diameter
10 of hole 7e is designed to be larger than the diameter of hole 14a of pulley 14.
Therefore, unlike the prior art, if alignment between the center of hole 7¢ and the
center of hole 14a varies due to the ciccumferential and radial variations in the assembly
of the invendon, armature plate 6b can be easily and quickly secured to pulley 14 by

? adjustung the center position of hole 7e.

15 - Referring to Fig. 3, if a failuxe or compressor malfunction occurs during

- -

the opera_ggu, pulley 14 may be subjected to. excessive torque through _coupling plate

E member 7 and bolts 30. This torque may be sufficient to destroy center plate portion
| 7c of plate member 7 because the center portion Tc is designed to breakaway at
breakaway porton 7d 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 compressor in which the coupling mechanism 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 cansed by the ro;ation 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 inmer plate si.de is separated from and radially

5 parallel to the other broken section of center plate portion 7c on outer plate portion 7b
side. The broken sections do not contact 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 prcveni contact
or bitng between the broken sections.

10 Referring 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

15 - center plate portion 7¢ remaining on outer plate portion 7b and do not contact each

other bec_i;ge notched breakaway 7d of plate member 7 are located at a predetermined

radius ﬁror; hub 62 of armarre 6.

As a result, if the compressor failure or malfunction occurs, coupling plate
mermbers 7 are broken at the location of breakaway portions 7d which are located at the
20 predetermined radius from hub 6a of armature 6. One broken section of plate member

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

of plate member 7 remaining attached 1o pulley 14. Therefore, unlike the prior art, the
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invention avoids damaging the engine and other parts of the driving system, such as an

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

wh
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CLAIMS

L. A couplinﬁ mechanism for a compressor, said compressor
comprising a COmPpressor housing having an open end surface, a front end plate attached
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 front end plate parallel to the rotational axis of said drive shaft,. a pulley
rotan’bnally supported on a bearing fitted on a peripheral outer surface of said tubular
extension, an armature including 2 hub formed at a center of said armature and an
armature plate extending outwardly from said hub, said armature connected to said
outer end éorciou 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 portion located at an inner radial

15 - end of said plate member, a second portion located at an outer-radial end of said plate -

- —

member, _ggd 2 third portion located between said first portion and said second portiop;
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 armamre, so that said first portion
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 least one fastening means, each

S

LI
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of said plate members including at least one breakaway portion formed in said third
portion of said plate member.
2. The coupling mechanism of claim 1 wherein said first portions of

said plate members are located substantially in 2 first plane which is parallel to an axal

Wh

surface of said pulley, and said second portnonms 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 wherein said breakaway porton
of said plate member is located at a predetermined radius from with said drive shaft.

3. The couplihg mechanism of claim 1 wherein said pulley includes

* ' a plurality of holes which are positioned at regular angular intervals around a
15 - circummference .of an axial end surface in said drive shaft, and said arojatre plate
includes a-i_)j.,urality of holes which are positioned at regular angular intervals 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 porton, said plate members are secured to said armarure plate at regular angular
mtervals 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

\\ DR D DR
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plate, said plate members being secured to said pulley at regular angular intervals

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

said holes of said plate member and screw into said holes of said pu]ley, wherein the
diameter of each of said holes of said plate member is larger than the diameter of said

fastening means.

W

6.  The coupling mechanism of claim 1 wherein said plate member
includes said breakaway portion 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
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
15 said armatiirc-plate and said pulley and radially opposed to ¢ach other around the
. circumferge of said hub of said armature. -

9.  The coupling mechanism of claim 1 wherein said coupling
mechanism includes three plate members, said plate members being radially secured to
said armature .plata and said pulley and spaced at regular angular intervals of 120°
20 around the circumnference of said hub of said armature.

10. The coupling mechanism of claim 1 wherein said coupling

mechanism includes four plate members, said plate members being radially secured 1o

* [4 L M s *
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said armamure plate and said pulley and spaced at regular angular intervals of 9¢°

around the drcumference 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

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

n

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 armature plate includes
three holes formed at regular angular intervals of 120" arquad the circumference of szid
hub of said armature.
13.  The coupling mechanism of claim 5 wherein said pulley inciudes
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
- holes form;cg at regular angular intervals of 90° around the circumferesce of said hub
of said am;a;nuc. ..
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 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

AT
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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 tbular
extension, an armature including a bub formed at a center of said armature and an

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

Wy

said outer end portion of said drive shaft, the improvement compnsmg
said coupling mechanism including 2 coupling plate member, 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 imner radial end of each of said projections, a second portion

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

between and connecting said first portion and said second portion, said plate member
being secured to said armature plate, so that said annular portion of said plate member

- is concentrically secured to an axial end surface of said armarure plate by at least two

fastening xggsans said plate member secured to said pulley at regular angular intervals
around a ;ircumfercnce of said drive shaft, so that said second portions of said
projections are secured 10 an axial end surface o_f said pulley by at least one fastening
means, ¢ach of said projections including at least one breakaway portion.

20 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 axdal surface of said

pulley, and said second portions of said projections are located on a second plane which
—‘L_,//_________. .

WA
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is parallel to an axial surface of said pulley, said first plane being axially offset from said
second plame.
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 2 predetermined radins 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 armature plate
10 and said second portion of each of said projections is spot welded t0 an adal 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 ammature plate includes a

plurality of _holes formed at regular angular intervals around a circumference of said hub
_ of said ar.y;i_gture, 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 one hole formed in a center of said second portion, said projection being
conne;:ted with said armature plate at regular angular intervals 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

L
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connecting means 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. The 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
4 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 pu.lley,. and said armature plate includes two holes formed

10 on opposing radially sides around a circumference of said hub of said armarure.

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

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

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

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

15 - of said armature.

— _g; 23.  The coupling mechanism of claim 1§ wherein said_pulley includes
four holcs"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
holes formed a1 regular angular intervals of 90° around a. circumference of said hub of
20 said armature.

24. A coupling mechanism for 2 compressor, said compressor

comprising a compressor housing having an open end surface, a front end plate attached
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to said open cnd 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 front end plate parallel to the rotatioral axs of said drive shaft, a pulley

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

 extension, an armature connected to said outer end portion of said drive shaft, the
* improvement comprising:

said coupling mechanism comprising said armature including a hub

formed at a center of said armature and an anrular 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 plate, each of said

projections including a first portion located at an inner radial end of said projection, 2

second portion 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 portion, said

15 - armature plate connected with said pulley, so that said second portions of said
projeaions&_g,rc 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 axial 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 axially offset from said

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

5 portion of said projection located at a predetermined 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 intervals 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 into said holes of said pulley, wherein the diameter

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

meadns.,
29. The coupling mechanism of claim 24 wberein each of said
15 - breakaway portions is formed by a pair of notches cut on opposite sides of said third
portion éaid 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 armarure plate includes two

20 projections formed radially opposite to each other around a dreumference of said hub

of said armature.
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31.  The coupling mechanism of claim 28 wherein said pulley includes
three holes formed at a 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
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 axal end surface of said pulley, and said armature plate includes four
projections formed at regular angular intervals of 90° around a circumference of said

10 hub of said armature.
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