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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

5 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 t0 mtermmenﬂy transmit the rotational driving force of the engine to the
10 drive shaft. The operatxon of the elcctromagneuc clutch is controlled by a change in the

‘operating condmons of the air conditioning system, &.g., 2 change of temperature in the
passenger compartment.
In the event of a compressor failure or malfunction, the clutch should

| operate to dlsconnect the engine from the COmPressor 10 prcvent transm;ssmn of the

15 -~  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,

0 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 a compressor failure

or malfunction. The electromagpetic clhtch serves as an expensive solution to this problem.




BACKGROUND OF THE | NVENTI ON 1. Field of the Invention The i nvention

ates to a
p ticularly,

coupl i ng nmechani smfor a refrigerant conpressor, and nore
to a mechani smfor disconnecting the drive shaft of the

conpressor froma drive pulley in the event of a com pressorfailure—or

mal f uncti on

I on. 2. Description of the Prior Art In a standard aut o q
air conditioning system an electromagnetic clutch is i nt ed -
the auto- notive engine and the drive shaft of the corrpress

interm-ttently transmit the rotatronal " drivkng-force of

5
: 10
20

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

ced




t engine to the drive shaft. The operation of the elec- tromagnetic
clptch is controtled by a change in the operating conditions of the air
scopdi tioning system e.g., a change of tenperature in the passenger
cohpart- nent. In the event of a conpressor failure or mal function, the
clutch shoul d operate to di sconnect the engine fromthe conpressor to
prevent transm ssion of the rotational driving force fromthe engine.
Neyert hel ess, because the clutch is usuall¥3loaded in a conpressor which
ha§. a vartabke di-splacenment mechani sm'enabl Tng-the com “preéssor-to charige
It$ capacity in direct response to

respect to housing 10, of pulley 14 to couple armature 13 to pulley 14. Holes 13; are
| formed on the inner axal 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.
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 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
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 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
15-’ provided tg' pulley 14 by the engine, and pulley 14 consequently provides a large torque
i 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
10 Totate withoxﬁ resistance applied through armature 13 from motionless drive shaft 12.
20 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.
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changes in operating conditions, the electromagnetic clutch is not
necessary to obtain satisfactory control of the refrigeration or
:tenperature condition of the air conditioning system It is necessary,
however, to pro- vide the conpressor with a safety nechanismto pre- vent
damage to other parts of the engine or the air conditioni stemin the

event of a conpressor failure or mal function. The electr i’ﬁBEi'm‘ﬁird
ui of

serves as an expensive solution to this problem One exa
an electro- magnetic clutch is disclosed in U. S. Pat No. 3,861, 829

autonotive air condit4oning sys--tem corrp?‘*éssqr -whi ch -does

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

wn

" 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

110 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

15 - into boles 132 and holes 14a to securely connect armature 6 with' pulley. 14. Therefore,

o 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

0 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.




to Roberts et al. Moreover, the present invention consti-

wn
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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



es a novel and advant ageous i nprovenent over the coupling nechani sm for
c@npressors disclosed in U S. Pat. No. 4,859,156 to Kirkuchi, which is
corporated-herein by reference. As shown in the conpressor of FIG 1, the
cgnpressor includes conpressor housing 10 and front end plate 11 attached
an open end of hous- ing 10. Drive shaft 12 is rotatably supported
within front end plate 11. Tubular extension 1 |l a extends out- wardly from
f&ont end plate 11 _and surrounds drive shaft 12. Pulley 14 is rotatably
sypported on the.peripheral -outer surface of-tubular extensi onzila thrdéugh
beari ng - o

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
.suxfacc 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
portions of the plate members are positioned with respect to the second portions of the
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 plate from the pulley, so that each may rotate without ¢ontacting or biting the
; other. _{-:; —

In the accompanying drawings:-

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

on a compressor in accordance with the prior art.
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ulley 14 is securely fitted on the peripheral outer surface of bearing
snap ring 26 di sposed between the inner surface of pulley 14 and the
end surface, with respect to housing 10, of bearing 15. Moreover,

ring 26 prevents pulley 14 fromnoving parallel to the rotational axis

of @rive shaft 12. Bearing 15 is se- cured between flange 11b and snap ring
19 ich is fixed on the peripheral outer surface of tubular exten- sion
1la; "Armature 13 has a centrally located bple and is se- cured on the

ter fri nal_ outer end pertion of drive shaft--12-by a bolt' 12a-and a nut 33.
Armpture 13 is al so coupl ed _ -

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.
5 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.

10 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.

15 - )
/ : The preferred embodiments of the present invention share many
” componeﬁ;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
20 of the similar parts will be omitted in order to simplify the following description of the

preferred embodiments.
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vﬁfh drive shaft 12 by the interaction of key 20 on the end of drive shaft
12 with key groove 22 in the centrally | ocated hole of plate-like el enent
13. © A plurality of cylindrical menbers 28 are di sposed between the inner
axial surface, with respect to housing 10, of armature 13 and the outer
axial surface, also with 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 cylindr§-cal nenber 28 is disposed.
therein.- The-other end of each cylindrical- menber 28 is-disposed in - .
correspondi ng hole 14a fornmed on the outer axial surface of-pulley 147"

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

(W1}

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
10 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
15 - includes a notched or breakaway portion 7d which is partly cut-out from plate member

<« _

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

20 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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ndrical nmenbers 28 may be made of synthetic resins or metals which are
|y broken if a |arge torque acts between pulley 14 and armature 13,
l, a sufficiently - 3-

e S
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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
5 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
10 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.
15 - 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-
20 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



e force which acts to rotate pulley 14 with respect to armature 13.
rdi nary operation of such a coupling nmechanism the driving force of
engine is transmtted to pulley 14 by a belt (not shown) and is then
sferred to drive shaft 12 of a conpressor through cylindrical nenbers

nd armature 13. In this manner, drive shaft 12 is rot afgdshetiHas Hith Rl ﬁaced

operation of the conpressor, a failure or mal function og
It of the failure or malfunchon t he rotlaglon of drlve s

—— . "t

10

20

L

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.



intrrupted, the rotation of armature 13 is also inter- rupted due to the
coupling of armature 13 with drive shaft 12. Neverthel ess, a Iarge

rotjtional force is still provided to pulley 14 by the engine, a

14 kon- sequently provides a large torque to armature 13 tﬁFGUgh

cylfindrical nmenbers 28. This torque is suffi- cient to breakrm ﬁmHul °lmmd
nmerfpbers 28 because cylindri- cal nenbers 28 are designed to b

a tlorque is applied.~_As a result, pulley 14i%s di sconnected f

13Jand is free to rotdte without resistance applied through arnature 13

frdgm notionl ess drive shaft 12. The maxi num accept abl e anount of torque

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




d consequently, the size, material, and nunber of cylindrical nenbers 28
| B dependent on the air condi- tioning systemand the conpressor with which
"the cou- pling mechanismis used. This configuration, however,—has——

cgrtain disadvan- tages. If the conpressor should |ock or becorre d|ff| Lced
tp rotate due to conpressor failure or malfunction, pulley ™8
tp excessive torque through cylin- drical nenbers 28. \Wen t H ‘

bt eaks cylindrical -~orenbers 28, each cylingeical nmenber 28 rra
di fferent-— ocatiom,-i.e., one cyli.ndiic¢al frenber 28 rmy be broken on
mature 13 side while another is -

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_gfgu, pulley 14 may be subjected to. excessive torque through coupling plate

E memmber 7 “a.nd 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




-
brdken on pulley 14 side. As a result, the broken séc- tions of cylindrical
nmenbers 28 contact or bite each other, "and pulley 14 cannot be sufficiently

di gconnected fromarmature 13 to allowit to rotate freely. Ther o
+ Has Been Replaced
* "
e . U o3 .

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 noﬁhed breakaway 7d of plate member 7 are located at a predetermined

radius ﬁror; hub 6a of armarure 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

[\
<

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



'the torque applied through these contacts or bites is likely to.
ge the engine and other parts of the driv- ing system such as the
ernator, a cooling fan, or a power steering mechanism which rotate
et her by the belt. Further, in this configuration, the diameters of
es 13a of armature 13 and hol es 14a of pulley 14 should be alnost the
as the dianeter of cylindrical nenber 28 because both ends of each
i ndrical menber 28 14 _ ) -

OSSO o

- s

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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t be inserted tightly into holes 13a and holes 14a to securely connect
arjrature 6 with pulley 14. Therefore, if these dianeters are different fr
egch other due to an error in manufacturing, it usually prevents the arnm
tdre 13 frombeing secured to pulley 14 during assem bly. SUMVARY
OH THE INVENTION It is an object of this invention to provide an im
prjoved coupling nmechanismfor a driven nenber, e.g., a pulley, which
ﬁdﬁvents damage to an autonotive en- gine ifsthe event of ahiﬁk&mﬂeB&mRTimmd

T

function-of the-driven nenber. The .driven renber nmay be e]

CLAIMS

L. A coupling mechanism for a compressor, said compressor

comprising a compressor 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

W

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

10 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, -é_‘zd 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
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 least one fastening means, each

S
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rface.
npr essor
npr essor
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housi ng. .The drive shaft has an ﬁgter end portlon
tsi de- of -t he conpressor housing -and a tub
twardly froma front end plate

1 for an autonotive air conditioning system It is another object of
IS invention to provide an easily assenbl ed coupling nechanismfor a
iven mem ber. According to the present invention, a coupling nech-
ismfor a conpressor conprises a conpressor housing having an open end
A front end plate attaches to the open end surfacerhnghgehgasBeenR laced
housing. A drive shaft is rotatably disposed vmth H‘“\ em

Ll

of said plate members including at least one breakaway portion formed in said third

ar - ext ensi on- ex’

portion of said plate member.

2. The coupling mechanism of claim 1 wherein said first portions of
said plate members are located substantially in a first plane which is parallel to an axial
surface of said pulley, and said second portnonms of plate members are located
substantially in a second plane which is parallel to an axal 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
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.

5. The couplihg mechanism of claim 1 wherein said pulley includes
a plurality of holes which are positioned at regular angular intervals around a
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
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
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allel to the rotational axis of the drive shaft. A pulley is )
ationally supported on a bearing-fitted on a periph- eral outer surface
-offthe tubul ar extension. An armature includes a hub formed at a center of
armature and annul ar armature plate extendi ng outwardlry fromthe—hub——
tion. The armature is connected to the outer end ThisSheetHasBeenRT
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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

W

fastening means.

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 armature.plate and said pulley and radially opposed to 2ach 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
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portion of the drive shaft.

rtion to the second portion
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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
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
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
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
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

3 The coupling nmechani sm conprises coupling
ate nenbers including a first por- tion |ocated at an inner radial end

d a second portion |located at an outer radial end of each of the plate

m bers and a third porti.on | ocated between each first Qr- tlon and

skcond portion. The third portion of the plate nenber con " ﬁ‘iﬂ




"the plate nenber. These plate nembers are connected with the arna-
re and the pulley at regular angular-‘intervals around the circunference

the hub of the armature, so that the first portions of these plate

ans.

e..
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nbers are secured to an axial end surface of the ar rraturq@nsgh@masmeﬁe laced
ast one fastening neans, and the second portions of the p

cured to an axial end surface of the pul- ley by at Ieass\LMB‘

Each plate nepber al so includes at |gast one breaka

a porti-en whi ch-fractures or gives way -under a predeter- m ned @rmu
torque or other applied nechani cal o

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 armatwre plate connected to
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
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.
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
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rforce, formed at the third portion of the plate nenber. In one enbodi nent,

breakaway portions are designed to be easily broken in the event that they
.receive a large torque due to conpressor failure or mal function. Fur- ther,
the first portions of the plate nenbers may be |ocated on a flrst circul ar

pl ane which is parallel to the axial surface of the pull el placed
portions of the plate nenbers may be |located on a second cm HI
which is parallel to the axial surface of fhe pulley. The of

the pl-ate nenbers are-positioned-with resgect to the second portlons of the
‘ plate mem bers, so that the material of each plate nmenber will be

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 cifcumference of said hub
_ of said anzigture, 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



| astically defornmed, and the first plane is axially offset fromthe second
i rcular plane. Therefore, if the com pressor fails or mal functions and

he drive shaft stops rotating damage to engine or the driving systemis =~
voi ded because the torque applied by the pull ey causes t hEhibsieaknyBes chlmwd
ortions to release the plate nenbers fromthe pulley and t

rmature plate fromthe pulley, so that each may rotate wt

actlng or b|t|ng t he ot her.
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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.

/ _;s 23.  The coupling mechanism of claim 1§ wherein said_pulley includes
four boles 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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6- Q her objects, advantages,. and features w 'l be appar- ent when the
etail ed description of the invention and the draw ngs are consi der ed.
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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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G 1 is a cross-sectional view of a conventional coupling nechani sm used

a conpressor in accor- dance with the prior art. FIG 2 is a
oss-sectional view of an armature and a coupling pl ate—%nherr‘ﬁf‘”
upling nmechanismtaken along line 2-2 of FIG 1. Fl G ' fﬂasBeenRe laoed
oss-sectional view of a conventional coupling nmechani sm
npressor in accor- dance with first enbodi nent. FI GS. nd
ews of armatures and a coupling pI ate mer’@gr of coupl i ng of

he -nechami smshown in-FIG 3:-

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
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
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
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

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

of said armature.
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[S. 5a-b are rear end views of nodified armatures and coupling plate
pers of a coupling nmechanismin aceordance with a second enbodi nent of

s'inven- tion. FIGS. 6a-b are rear end views of nodified arnatures and
pling plate nmenbers of a coupling nmechanismin accordance with a third
podi nent of this invention. FIG 7 is a cross-sectional view of a

coupling nmechanismin accordance with a fourth em bodi nent of

on. .. DETAI LED DESCRIPTIC%%EF THE _ PREFERRED

-

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

hub of said armature.

This Sheet Has Been Replaced
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e preferred enbodi nents of the present invention share many conponent

ith the conpressor depicted in FIG 1 except for the construction of
coupl i ng mech- ani sm between a drive shaft and a pulley. Therefore, simlfar
parts are represented by the sane reference nunerals as in FIG 1, and the
detailed description of the simlar parts will be omtted in order to
sinplify the follow ng description of the preferred enbodi nents.
jReferring to FIGS. 3 and 4a-b, a coupling ﬂﬁcha- nismaccording to a flrst
enbodi ment -of- the-present invention is depicted.” Pulley 14 ‘i'nélTudes a-
ﬂplurality of holes 14a, e.g., four holes 14a, forned in an axial end

* COUPLING MECHANISM FOR A COMPRESSOR

ABSTRACT

A coupling mechanism for a compressor of an automotive air conditioning

system which is equipped with a safety mechanism for preventing damage to the engine

S due to compressor failure or malfunction. A front end plate with 2 tubular extension
which extends in the direction parallel to the axs of rotation of the drive shaft is

attached 1o one end of the compressor housing. A pulley is rotatably supported on said

extension by means of a bearing. At its terminal end, the drive shaft is connected to an

armature which includes a centrally located hole through which the drive shaft extends.

10 The armature is connected by means of a bolt and a nut and rotates with the drive shaft.
The pulley transmits rotational motion from the engine to the drive shaft through an

armature plate by means of coupling plate members which are interposed bétwcen the

pulley and the armature plate. Coupling plate members include breakaway portions

@ which may be easily broken if excessive torque is applied due to compressor failure or
g malfunction. If the compressor failure or malfunction occurs and the drive shaft stops
rotating, @agc to the engine is avoided because the excessive torque-applied by the
pulley mus:-.s the breakaway portions of the coupling plate members to break and allows
the pulley and coupling members to be disconnected from each other. This allows each

10 continue to rotate independently without contacting or biting each other.

Sheet Has Been R laced
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urface of puII y 14 for connecting pulley 14 with cou-
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: COUPLING MECHANISM FOR A COMPRESSOR

) G .
A Claim(s) p% a ‘5 o paseu at(- J2 Description : paged ...!... to paged JE
B Drawing(s) : p’i‘“'urd 5 .to Pageg ---- yaf Claim(s) : paged ...}, to paged .2F..
¥ Abstract : paged =2, 10 paged <= ~ |12 Drawing(s) : paged ..\... to paged .6....
DATE OF RECEIPT ng 1q6 ZrAbstract ! paged 28 to paged 35 :

“The invention relates to a coupling mechagism for 2 refrigerant
compressor, and more particularly, to a mechanism for disconnecting the drive shaft of

the compressor from a drive pulley in the event of 2 compressor failure or malfunction.

| In a..standa.rd automotive air conditioning system, an clccu'onﬁagnctic

clutch is interposed between the automotive engine and the ‘drive shaft of the

- - compressor to interr:nittcntly transmit the rotational driving force of the engine to the
drive shaft. The operation of the clccu'dma.g,nctic clutch is controlled by a change in the
operaring conditions of the air conditoning system, .2, 2 cha.nge.of temperanure in the

. passenger comparnﬁem. |

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

' operate to disconnect the engine from the compressor 10 prevent transmission of the
rotational driving force from the engine. Nevertheless, because the clutch is usually
loaded in 'a compressor which has 2 variable displacement mechanism enabﬁng the
COmpressor to change its capacity in direct response to changes in operating condmons
the cIcctromagnenc clutch is not necessary to obtain satzsfactory control of the
refrigeration or temperature condition of the air conditioning system. It is necessary,
however, to provide the comprcssér with a sdfety mechanism to prevent damage to other
pérts bf the engine or the air'condjtioning system in the event of 2 compressor failure

or malfunction. The elecu-omagnenc clutch serves as an expensive solution to this problem.
“Thie is the replacement sheet
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pling plate 7. Holes 14a of pulley 14 are spaced at regu- |ar angul ar
intervals, i.e., [err] around the circunference of pulley 14 and around the
axial center of pulley 14. Armature 6 includes hub 6a forned as a cylinder
and ar rrature~p+ate—€rb—Fe1Lﬁfee+ -as—annul ar plate extending fromthe axial end

of hub 6a. Ar ygh% (MafbEn R4 Hc! udes a plurality of holes, e.g., four

pairs of holes rmature pl ate 6b. Four pairs of. hoI es 6c are
fornmed at regul BI l[lE@ll rvals, i.e% [err] around the circum. ference
of armature pla d hub 6a Oou- pling plate nenber 7, which is

rectangular in shape divides plate menber 7 into an inner plate portion 7a

Dne example of an automotive air conditioning system comprcésor which
does not made use of 20 electromagnetic clurch is disclosed in U.S. Patent No. 3,861,829
to Roberts et al. Morcpver, the present invention constitutes a novel and advantageous
improx-rem'e_:nt over the coﬁph’n_g 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 t_b an open end of housing 10. Dn'vc' 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 tubtﬁa;j'- |
extension 1la through bearing 15. Pulley 14 is seg:urely. fitted on the perii:heral outer
Surfacc of t;ea.n'ng 15 by snap n.ng 26 disposed between the inner surface of pulley 14
and the inner end surface, with respect to housing 10, of bearing 15. Moreover, spap
ring 26 prevents pulley 14 from moving parallel to the roraﬁoﬁz.l axis of drive shaft 12.
Bearing 15 is secured between flange 11b and | snap ring 19 which is fixed on the
periphéra’l- outer surface of tubular extension 11a.

Armature 13 has a centrally loqated.holc and is secured on the terminai
outer end portion of drive shaft 12 by a bolt 122 and 2 nut 33. Armature 13 is also
coupled with drive shﬁft 12 by the interaction of kéy_ZO on the end of drive shaft 12 with
kcy 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 respcct té hbusing 10, of'a.:'mature 13 and the outer axial surface, also with
| | Thw is thc raplacement sheet
-8 AUG 1336
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having a plurality of holes 7f e.g, two holes 7f, a center plate portion 7c
in the center of plate nenber 7, and outer plate portion 7b having at | east
one hole le._Cen-_ter plate portion 7c is formed between inner plate por-
tion 7a and outer plate portion 7b and includes a notched or breakaway

portion 7d whikifShe eplaged out from plate menber 7. Thus, the width of
cepter plate p I II re slender t#an any other portion of plate .
menber 7, so t r 7 may be easily broken at center plate

portion 7c when excessive torque is applied. Four plate nmenbers 7 may be
radially placed on the inner axial surface of armature 6 at regular angu-

respect to bousing 10, of pulley 14 to couple armature 13 to pulley 14. Holes 13a are

formed on the inner axal surface of armature 13, and one end of each c,-lindriw.i

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

disposed in corresponding hole 14#. formed on the outer adal surface of puuey. 1;‘».

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

broken if a large torque acts bguveen pulley 14 and érinathre 13, ;g_, a sufficiently large
 force which acts to rotate pulley 14 with respect to anﬁam.re 13.

In ordinary operation of such a coupling mechanism, the driving force of
the engine is transmitted to puﬂéy 14 by a belt (not shown) and is then transferred t_é |
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 mdmncdon occurs; and as a result of the failure or malfunction the rotation of drive
shaft 12 is intetrupted, 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 Stin
provided to pulley 14 by the engine, and pulley 14 consequently provides a large torque
to armataye 13 through cylindrical members 28. This torque is sufficient-to break
c}lindricél membérs 28 because cyliﬂdn'cal members 28 are designed to break when such
- atorque is applied. As a result, pulley 14 is disoonﬁ;’&ted from armarure 13 and is free
t0 rotate without resistance appﬁed through armature 13 from motionless drive shaft 12,
The ma:d.xpum acceptable amount of torque and consequently, the siée, material, and
number of cylindrical members 28 is.dependcnt on the air conditioning system and the

-compressor with which the coupling mechanism is used. _
. Thig is the replacement shoet
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lar intervals of [err] around the circunference of arnma- ture 6 and around
hub 6a and may be connected with armature 6 by four pairs of rivets 8, so
that four pairs of holes 7f -of plate nenbers 7 correspond to and are
aligned with four pairs of holes 6¢c of armature plate 6b. Further, plate
menber 7 may |yRis SRdeHasBeeanReplhcadt i ¢ mat eri al . Four plate nenbers 7 are
al,.so secured to I regul ar angular intervals of [err] around the
circunfer- ence and around @rradial surface of drive shaft 12
so that bolts 30 pass rough washer 9 and holes 7e of each plate nenber 7.
Bolts 30 screwinto ' :

This configuration, however, has certain disadvantages. If the compressor
should lock or become difficult to rotate due t0 compméor faﬂure' or malfunction,
pulley 14 is subjected to excessive torque through cylindrical members 28. When this
torque breaks cylindrical members 28, each cylindn'cal member 28 may be .broken ata
diffc;.rent location, i.c., one cylindrical member 28 may be broken on armature 13 side

_while anonher_'is broken on pulley 14 side. Asa fesult, the broken sections of cylindrical
members 28 conta& or bite each other, and pulley 14 cannot be sufficiently disconnected
from armature 13 to allow it to rotate frecly. | Therefofc, 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 132 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 holes 132 and holes 14a to securely connect armature 6 with' pulley. 14. 'H:efefore,
if these diameters are different from ea.ch dthef 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.¢, 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 automotive air conditioning system.
This is the replacement sheet
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hol es 14a of pulley 14, and outer plate portions 7b are axially offset from
inner plate portion 7a. Center plate portions 7c are |ncI|ned t owar d puIIey

14, thereby elasti- . - 8-
This Sheet Has Been Replaced
' MRAT

It is another object of this invention to provide an easily assembled
coupling mechanism for a'ariven member. | .
According to | the present invention, a coupling mechanism for a
compressor comprises a comprassor 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 disposéd within the éomprcssor housing. The drive shaft has an outer end
portion termjna'n'ng. outside of the corﬁbrcssof housing and a tubular extensioﬁ extending
outwardly from a front end plate parallel 0 the rotationa_.l axis of the dﬁve shait. | A
- pulley is romﬁona.lly sui)ported ona bcarmg fitted on a peripheral outer surface of the
tubular extension. An armature includes 2 hub formed at a center of the armature and
annular armature plate extending outwardly from the hub portion. The armarure is
| connected to the outer end porton of the drive shaft. ' The coupling mechanism
comprises coupling plate members including a first portion mze& at an inner radial
end and a second portion located at an outer radial end of each of the plate members
and a third portion located between each first portion and second portion. The third
portion of the plate mgrﬁber connects the first portion to the second portion of the plate
member. | |
These plate members are conpected with the armature and the pulley at
regular angular intervals around the dr&umfercnce of the hub of the armarure, so that
the first portions of these plate members are secured to an axial end susface of the -
armature plate by at least one fastemng means, and the second pomons of the plate

members are secured to an axial end surface of the pulley by at least one fastening |
' 'Thig is the repiaoemom sheet -
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cally deformng the material for plate nenber 7. If a distance L extends
‘bet ween .t he axial inner surface of plate nenber 7 which is secured to
armat ure plate ©b by rivets o and the axial outer surface of plate nenber 7

whi ch SECUr ethid Shefd Whd iMn Répiyg POl ts 10, di stance L nust be greater than

zero. -Alterna nber 7 and pulley 14 and armature 6 may not be
provi ded wi thlm,mm%m' connecting by bolts 30 or rivets 8. |nstead,
. armature 6 nma

brazi ng, spot welding, or the,

to pulley 14gthrough plate nmenber 7 by nmeans of

means. Each plate member also includes at least one breakaway pérﬁon, Le, a portion
which fractures or gives Way under a predetermined amount .éf 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 reccive a
large torque due to compressor failure or malfunction. Further, the first portions of the
plate members may be Iomted-o'n a first circular plane which is parallel to the axial
.suzf_a.cc of the pulley. The second portions of the plate members may be loa.téd ona
second circular plane whiéh is parﬁllél to the axial surface of the pulley. The first |
portions of the plate members are pbsitioﬁed 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 axally offset .frt;m the second circular plane. Therefore, if the
compressor fails or mﬂﬁncﬁom and the drive shaft.stops rotating, damage to0 engine
61' the driv';ng 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 tﬁe pulley, so that each may rotate without contacting or biﬁng the

" other.

In the accompanying drawings:-

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

-on 2 compressor in accordance with the prior art. S
. : This is the replacement sheet
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l'ike. Referring to FIGS. 3 and 5a-b, a coupling necha- nismaccording to
a second enbodi ment of the present invention is depicted. Coupling plate
menber 18 in- Cludes center hole 18a forned in the center of plate nenber

18 t hrough whi Chhib%et@ﬁsp&ﬁﬁiEWd an annul ar portion 18b extendi ng outward

fromthe radial hol e 18a. Pl ate nenber 18 includes a
plarality of hoI s
intervals, e.g.,

our holes _18c, formed at regul ar angul ar

ci rcunf et’ence of plate nenber 18 and around
hub 6a. Projection 17 is rectan- gular shaped and extends outward fromthe:
‘radi al edge

Fig. 2 is a cross-sectional view of aw armature and a coupling plate
~ member of a coupling mechanism taken along line 2-2 of Fig. 2.
| Fig. 3isa dos_s-sex‘:tional view of a conventional coupling mechanism used
on a compressor in accordance with first embodiment.

Fig, 4 is a rear end view of an é_.rmanue a;nd a coupling plate member of
a couplmg mechanism shown in Flg 3 |

F1g S is a rear end view of a modlﬁed armature and coupling plate
member of 2 coupling mechanism in accordance with 2 second embodJmcnt of this |
inventdon.

Fig. 6 is a rear end view of a modified armature and coupling plate
member of a oo@ling mechanism in accordance with a third embodiment of this
invention.

Fig. 7 _is a cross-sectional view of a _conventional coupling m;:chaniﬁm in

accordance with a fourth embodiment of this invention.

The preferred embodiments of the present invention share many
components with the compressor_ depicted in Fig. 1 except for the comstruction of
coupling mechanism between a drive shaft and a pulley. Thcrcfofe, szmﬂar parts are
reprcsented by the same reference numerals as in Fig 1, and tﬁe detailed dcéa'iption
of the similar pam will be omitted in order to simplify the followmg dwcnpuon of the

preferred embodiments, : _
Thig is the replacement sheet
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of annul ar portion 18b. Projection 17 is divided into inner plate portion
17a, center plate portion 17c, and outer plate portion 17b which has at

‘| east one hole—i7e. Center plate portion 17c is forned between inner plate
portion 17a andpQusedk REY MREER ﬁé&dl on 17b and includes notched or breakaway

portion 17d partl projection 17. Notched portion 17d is nore
sl.ender than any "
break center pla

f pl ate nmenber 18, so that it nmay easily

when exces®ive torque is applied. Plate 18
menber is connected with arrrature 6 by a plurality of rivets 8, e.g., four
rivets 8, at regular angular intervals of [err] around the circunfer-

Referring to Figs. 3 and 4, a coupling mechanism according to a ﬁrst.
embodiment of the present inventi_oﬁ is_depicted. Pulley 14 indudes a plurality of holes -
14a, e.g., four holes 142, 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, around the circumference of pulley 14 and around the axial center of
pulley 14. Armature § includes hub 6a formed as a cylinder and armawure 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, fe, 90°, around the
circumference of armature plate 6b and around hub 6a. Coupling plate member 7,
whi'ch' is rectangular in shape, divides plate member 7 into an inner plate portion 7a
having a plurality of l.xoles i, e.8. two holes 7f, a center plate portion 7¢ in the center
of plate member 7, and outer plate portion 7b baving at least one bole 7e. Center plate
po_rtioﬁ 7c is formed between inner plate portion 7a and ‘outer plate portion 7b and
includes a notched or brcakawﬁ.y' portion 7d which is pértly cut-out from plate member
7. Thus,<he width of center plate portion 7c is more slender than any other portion of

plate mcmber. 7, so that plate member 7 may be easily 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 armarure 6 at regular angular intervals of 90° around the

cir&unfcrcncc of armarure 6 émd around hub 62 and may be connected with armature

6 by fqur pairs of rivets 8, so ihat four pairs of holes 7f of plate members 7 corrcspond
'This.i-s the rep!ammm-'m
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ence of armature 6 and around hub 6a, so that holes 18c correspond to and
are aligned with holes 6¢c of armature 6. Further, plate nenber 18 is

secured to puLl—ey—-_lA_th.LOJ.Lg.tL washer 9 with bolts 30 at regul ar angul ar
inter- vals of rr around the circunference of plate nenber 18 and around

a radial surfg‘ﬂillimli‘ij mTi“ﬁir‘?t 12, so that

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

member 7 may be made of an elastic material,

Four platc members 7 are also s_ecu:éd 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 thz_zt’ bolts 30 pass tﬁrough ﬁrashcr 9 and holes 7e of each pla.fe |
member 7. Bolts 30 scew into holés 14a of pulley 14, and outer plate portions 7b are
.axia.lly offset from inner pla:tclpom'on- 7a. Center plate pbrﬁons T¢ are inclined toward

~ pulley 14, thereby ela;tié.lly defofming the material for plate member 7. Ifa dxsrance
L exiends between the axial inmer surface of plate member 7 which is secured to
armarure plare 6b by rivets 8 and the axial outer surface of plate member 7 which
secured to pulley 14 by bolts 10, d.i;tance L must be greater than zero. Altemativcl;,
plate member 7 and pulley 14 and armature 6 may not be provided with any holes for
c:.onnecting by bolts 30 or rivets 8. .I.nStead, armature § may be connccfed to puﬂéy 14
through plate m?;mbcr 7 by means of brazing, spot welding, or the like. |

Referring to jFigs. 3and $, 2 coupling. mechanism according to 2 second

| embodimeat of the present invention is depicted. Coupling plate ﬁ:cmber 18 includes’
center hole 18a formed in the center of plate member 18 through which ub 62 passes
and an anpular portion 18b cktending outward from the radial edge of center bole 18a
Plate member 18 includes a plurality of holes 18¢, ¢.g., four holes 18, formed #t' regular |
angular intervals, e.g, 90°, around the a’rcuipferenoc of plate member 18 and around
hub 62. Projection 17 is rectangular shaped and exteﬁds outward from the radiﬂ edge -

| of annular portion 18b. Projection 17 is divided into inner plate portion 17a, center

This is the replacement sheet
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-9- bolts 30 pass through washer 9 and holes 17e of projec- tion 17 and
screw into hol es 14a of pull ey 14. CQuter pl ate portions 17b are axially
of fset to inmerpiate por- tion 17a and center plate portions 17c are

i nclined tomarﬁ,lsrgﬁggtgysgwnRTta&aeby elastically deformng the material for

coupling plate ly, projection 17 and pulley 14 and armature
6 may not be pr I| mml )

-10-
plate portion 17¢, and outer plate portion 17b which has at least one hole 17¢. Center

plate pdm’on 17¢ is formed between inner plate portion 172 and outer plate pom'oh 176
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 armarure 6 by a plurality of rivets 8, e.g, four rivets 8, at
regular angular intervals of 90’ around the circumferenc& of armature 6 and around hub

) 6a, so that boles 18¢ correspond to and are aligned w1th holes 6c of armarure 6.
Further, plate member 18 is secured t0 ptﬂlcy 14 through washer 9. with bolts 30 at
regular angular intervals of 90° around the drcumference of plate member 18 and
around 2 ra.d:al surface of drive shaft 12, so that bolts 30 pass through washer 9 and
hc;les 17e of projection 17 and screw into holes i4a of pulley 14. Outer plate port;'ons
17b are adally offser to inner plate portion 172 and center plate portions 17¢ are
'mclineﬁ toward pnﬂcy 14, thereby elasticzﬂy deforming the material for coﬁpling plate
18. Alternatively, projection 17 and puﬂey 14 and arm;znxe 6 may not be provided mth
any bolesfor connecting by bolts 30 or rivets 8. Instead, arma_mré 6 may be. coupled
with pulley 14 through coupling plate 17 by means of brazing, spot welding, or the lﬂ_cé..
| Referring to Figs. 3 and 6, a coupling mechanism according to & third

~ embodiment of the prcscﬁt invention is depiacd. Armature 16 includes cylindrical hub
162 and annular armature plate 16b extcndmg ourward from the axial end of hub 163.'
Armaruie 16 also includes a plurality of projections 27, e.g., four projections 27, which

are rectangular shaped and extend ontwardly from the axial edge of armarture piate 16b.
' ' ~ This is the replacement sheet
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wi th any holes for connecting by bolts 30 or rivets 8. Instead, armature
6a-b may be coupled with pulley 14 through coupling plate 17 by neans of
brazing, spot welding, or the Tike. Referring to FIGS. 3 and 6, a

coupl i Ng nmech®iis Shert MEEEYAR &licddo a third enbodi ment of the present inven-
tionis deplct i ncludes cylindrical hub 16a and annular
armat ure pl ate ﬁﬂiﬂmiout ward fr-pm t he axial end of hub 16a. .
Armature 16 also I n lurality of projections 27, e.g., four

proj ections 27, which are rectangul ar shaped and extend outwardly fromthe
axial edge of armature plate 16b. Projections

Projections 27 are radially arranged at regular angular intervals, e.g., 90°, around the

circumference of armature plate 16b and around hub 16a of armature 16. Projection
27 ingludes iﬁné.r plate 'ponion 27a, center plate ﬁortion 27¢, and outer platé portion
27b which bas at least one hole 27¢. Center plate i)ordon 27c is formed between inner
plate portion 27a and outer plate portion 27b and includes notched portion 27d partly
cut-out from projeétion 27. Notched portion 27d is more slender than any other portidn
of projection 27, so that it may easily break in center plarb portion. 27¢ when a large
torque is applied. Further, armarure 16 and projection 27 may be made of an elastic
material. |

Projections 27 may be secured to pulley 14 by bolts 30 at fcgular angular
intervals, e.g., 906, around the circumferenoe. of pulley 14 and around a radial surface
of drive shaft 12, so that bolts 30 pass through washer 9 and holes 27¢ of proj_eétion 27
and screw into hole 14a of pulley 14. Outer plate portions 27b are axally offset from
inner plate portions 27a, énd center plate portions 27¢ are inclined toward pulley 14,
thereby elastically deforming the material of armature 16 and 27. _ |

Referring té Figs. 4 and 7, a coupling m@chanism accdrqling toa fourt.h
embodiment of the present invention is depicted. This emﬁodiment 1s similar to a
féregoing embodiment except for the construction of the éonnecring system between
coupling platé member 7 and pulley 14. Four plate. members 7 are secured to pulley
14 at regﬁla.r 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 plaie wmember 7 and screw into holes 14a of pulley 14. Each notched or breakaway

Thig is the raplacsment sheet
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27 are radially arranged at regular angular intervals, e.g., [err] around
the circunference of armature plate 16b and around hub 16a of armature 16.
Proj ecti on 27-incliudes inner plate portion 27a, center plate portion 27c,
and out er pl atgisBRdei e BecA Ropleded ch has at | east one hole 27e. Center plate

portion 27c is I nner plate portion 27a and outer plate
portion 27b andLlﬁﬂn hed porti o.ri2_27d partly cut out from pro-
jection 27. Not rtron 27d is nore’Sl ender than any other portion of
projection 27, so that it may easily break in center plate portion 27c when

a large torque is applied. Further, armature 16 and projection 27 may be

portion 7d of plate member 7 is formed, such that it is located at a predetermined

- ridius from hub 6a of armature 6. Thus, center plate portion 7¢ remain intact without
being offset from or.inclinjng toward pulley 14.

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

" secured to armamre 6 by four pairs of rivets §, so that holes 6c of armamre 6
correspénd_ to and are aligned wﬁh holes 7f of plate members 7. Four plate members
7 are secured to pulley 14, so that four holes 7¢ of platé member 7 correspond to and
are aligned with four holes 14a of pulley 14, and bolts 30 pass through washer-9 and
four holes 7¢ and screw into holes 14a of. pul_léy 14. Ia this embodiment, the diameter
of hole 7e is designed to be larger than the diameter of hole 14a of pulley 14
Thércforé, unlike the prior an, if ﬁﬁgnment between the centé.r of hole 7e and the
center of hole 14a varies due to the ciccumferential and radial variations in the assembly
of the invendon, a.m;xa.nue plate 6b can be easily_ and quickly secured to 'ﬁulley 14 by.
adjusting the center position of hole 7e. |

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

the operatan, pulley 14 may be subjécced to excessive torque through_coupling plate
member 7 and bolts 30. This torque may be sufficient to destroy center plate pom'bn
Tc of plate member 7 because the center portion 7c is designed to breakaway at
breakaway portion 7d when such excessive térqu’e is expcrichccd. The maximum
amount c_)f torque whﬁch the center pordon 7c¢ is desigpe’d to withstand and the siie,
material, and mumber of coupling plate members depends on the air cﬁnditioning system
and the COmpr®; in which_thg coupling mcchaziism is used. Therefore, when center
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made of an elastic materialL Proj ections 27 may be secured to pulley 14 by
bolts 30 at regular angular intervals, eg., 90, around the circunference of
pul ley 14 and~&#eu-ﬁel—a—|Lad+-a4—surface of drive shaft 12, so that bolts 30
pass through,r oI es 27e of projection. 27 and screw into hole
14a of pulley e portions 27b are axially offset frominner
pl.at e portlon\‘\ii m er plate portions 27c are inclined toward
pulley 14 Iy def orm ngl3-he material of armature 16 and
27. _

portion 7c breaks away, pulley 14 is disconnected from plate members 7 and is free to
rotate without the resistance cansed by the rotation of drive shaft 12 as applied to pulley'
14. When center plate pdrtiqn 7c is broken at breakaway portion 7d, one broken
écaion_ of center plate portion 7c on inner plate side is sebarated from and radially
parallel to the other broken section of center plate portion 7c on outer plate portion 7b
sxdc The broken sections do not contact each other bemusc center plate portion 7b is
no longer subject to elastic deformau’on 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.

- Referring to Fig. 7, if the compresSor failure or malfunction of during the
operation, pulley 14 is subjected cxc;ssive torque through coupling plate members 7 and
bolts 30 dné toa compf&sor fa.ilﬁre. Center plate portions 7¢ are broken at Brca'kat;véy
portons 7d in this configuration. The broken sections of center plate portion 7c
remaining on inner élatc portion 7a are separated from the other broken sections of
center plate fortion 7¢ rermaining on outer plate portion 7b and do not contact each
other bec;'usé notched breakaway 7d of plate x.ncmbcr 7 are locared at 2 predetermined |
radius from hub 6a of amaﬁre 6.

As aresult, if the comprcssof failure or malfunction occuss, coupling plate

- members 7 are broken at the location of breakaway portions 7d which are located at the |
predetermined radius frém hub 6a of armature 6. One broken section of plate member
7 remaini’ng attached to armature 6 does not contact or bite th§ other broken section

of plate member 7 rcm_aining attached 1o pulley 14. Therefore, unlike the prior art, the
| Th’is'is t.l."_no replacement sheet
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- 10 - Ref erri ng to FIGS. 4a-b and 7, a coupling necha- nism according
to a fourth enbodi mnent of the present invention is depicted. This
enbodiment is simlar toa

-14-

invention avoids damaging the engine and other parts of the driving system, such as an

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

This Sheet Has Been Replaced
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f oregoi ng enbodi ment except for the construction of the connecting system
bet ween coupling plate nenber 7 and pulley 14. Four plate nenbers 7 are
secured to pulley 14 at regular angular intervals of 90 around a
circunference 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 nenber 7 and
screw into holes 14a of pulley 14. Each Refched or breakaway portion 7d of
plate menber 7-is forned, such that ‘it is |ocated at a pr ghieSlestHasBebn Reglaced

fromhub 6a of armature 6. Thus, center plate portion 7C re””'l”l““ Hfmlll

wi t hout being offset fromor i nclini ng toward pulley 14
CLAIMS

1. A coupling mechanism for a compressor, said compressor
comprising a compressor bousing having 'anl open end surface, a front end plate attached
to said open end surface of said compressor housing, a drive shaft rotatably djsposedl
within said compressor housing, said drive sha.ft having an outer end pbnion'terminating

'- outside of said cdmpressor housing, and a tubular extension extending outwardly from
said front end plate parallel to the rotationsl axis of said drive shaft, a pulley
rotatiéfxally_ supportcd_‘ on 2 bearing fitted on a peripheral outer surface of said tubular

tension, an armature including 2 hub formed at a centér of said armature and an

armarture plate extending outwardly from said hub, séid armature connected to said

outer end ;.)ox;tion of said drive shaft, the improvement comprising: |

said coupling mechanism including at least two coupling plate

ﬁcmbcm, each of said plate mermbers including a first portion located at an inner rachal
end of said plate member, a second portion )omted a.t an outer-radial end of said plate -

member, aad 2 third portion located between said first portion and said second portion;

~ said third ﬁortion connecting said first portion to said second portion land. said plate

members radially connected with said armarure plate and said pulley at regu.l;r angular

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

of each of said plate members is secu:cd to an axial cnd surface of said armature plate

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

is secured to an axial end surface of said pulley by at leas; one fastening means, each
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During assenbly, referring to FIGS. 3 and 4a-b, four coupling plates 7 are
secured to armature 6 by four pairs of rivets 8, so that holes 6c¢ of

armature 6 correspond to and are aligned with hol es—#H—of—plate-—renbers 7.
Four plate menbers 7 are secured to pulley 14, so th?ﬁis oy Ieﬁ e of

pl ate menber 7 correspond to and are aligned with four ~ aced | | ey
14, and bolts 30 pass through washer 9 and four hol eslﬂ H nto .
hol es 14a of pulley 14. In this enbodi meWc‘, t he di ane S

designed to be larger than the diameter of hole 14a of pulley 14.
Therefore, unlike the prior art, if alignnment between the center of hole 7e

~and the center

of said plate members including at least one breakaway portion formed in said third
portion of said plate memnber. | |

2. The coupling mechanism of claim 1 wherein said first portions of ._
said plate mcr.ﬁbers are located substandally in a first plane which is parallel to an axial
surface of said pulley, and said second 'pof&ons of plate members are located
substantially in a second plane which is paréﬂgl to an adal surface of sa.1d pullgy, said
first plane axally offset from said second plaze.

3. The coupling mechanism of claim 1 wherein said breakaway portion |
of said plate member is formed by ﬁt least one notch cut from said tﬁird portion of said
plate member. |

4, | The coui:h’ng mechanism of claim 1 wherein said breakaway poiﬁon
of said plate member is located at 2 prede_termincd radius from with said driv;-. s_hé.ft. '

S.  The coupling mecl.zanism'of claim 1 wherein said pulley includes |
a plurality of holes whicﬁ are positioned at regular an_g‘u.lér intervals around a
circumference of an axial end surface in said drive shaft, and said armatwre plate

* includes aplurality of holes which are positioned at regular angular intervals around a
| circumference of said bub of said armaturé, and said ﬁmt portion of said plate member
includes at least one hole formed in a center of such first portion, and said second
portion of said platc'.membcr includes at ledst one hole in a center of said second
porton, said plate mcz_ﬁbers are secured to said armarure plate at regular angular
intervals around a circumference of said hub of said armarure, so that said fésmning

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

R Y '.
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of  hole 14a varies due to the circunferential and radial variations in the
assenbly of the invention, armature plate 6b can be easily and quickly
secured to pulley 14 by adj usting the center position gf—-hel—e—l&———

Referring to FIG 3, if a failure or conpressor mal- fungt.i rs d&lrédng
the operation, pulley 14 may be subjected to excessive t ac
coupling plate nenber 7 and bolts 30. Thi 4 torque may be

destroy center plate portion 7c of plate menber 7 be- cau

- portion 7c is designed to breakaway at breakaway portion 7d when such
excessive torque is experienced. The maxi mum amount of torque which

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

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

said holes of said plate mexﬁbcr and screw into said holes of said pﬁlley, wherein the

dia.meter.of each of said holes of said plate member is larger than the diameter of said
. fastening means.

6. The coupling mechanism of claim 1 wherein said plate member
includes said breakaway pornon formed by a pa.:r of notches on opposlte 51des of said
third portion of said plate mcmbcr

7.  The coupling mechanism of claim 1 wherein said first portions of
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 t0 an axal end surface of
said pulley.

8. | The coupling mechanism of claim 1 wherein said coupling
mechanism includeé two plate members, said plate members being radiélly secured to
said armature.plate and said pulley and ré.dially opposed to tach other around the

| circumfcfs.nce of said hub of said armature. |

9.- The coupling mechanism of claim 1 wherein said coupling

| mechanism includes. three plaie members, said plate members being radially secured to
said armature plafe and said pﬁ]ley and spa.cc'd at regular angular intervais of 120°
around the cir_cu;:q;t‘crenée of said bub of said gnﬁa.mre.

10. The coupling mechanism of claim 1 where;in said coupling

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

A
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the center portion 7c is designed to withstand and the

L i (i||

said armamre plate and said pulley and spaced at regular angular intervals of 9¢°

arourd the circumference of said hub of said armzit:.xr_e.

11.-  The coupling mechanism of clmm 5 whérein said. pulley iﬁcludcs- |
two holes formed radially oppésite to each other around the circumference of said drive
shafi in said axdal end surfaﬁc of said pulley, and said armature platé includes two holes
formed radially opposite to each other around the circumference of said hﬁb of said
armature. |

12.  The coupling mechanism of claim S wherein said pulley inchudes
three holes formed at a regular anguiar intervals of 120° around the circumference of
said drive shaft in said axial end surféce of said p\ﬂlc;.y, and szud armaturé plate includes
three holes formed at regular angular intervals of 120° arqund the circumference of s#id
hub of said armamre. |

13. The coupling mechanism of claim 5 whérein said pulley includes
four holes formed at a regular angular intervals of 90° around the circamference of said
drive shaft iﬁ said axdal end surfacc- of said pﬁlley, and said armature plate includes four
holes fomgj at regular angular mtcrva.ls of 90 around the a:mmfercace of said hub
of said armature. J

- 14 A coupling mechanism for a compressor, $aid compressor
comprising a cobnpressor housing having an open end surface, a front end plate attached
10 said open end sﬁrfu:e of said cor_nprcss-or housing, é drive shaft rotatably disposed
within said compressor housing, said drive shaft having an outer ead portion terminating. i

‘outside of said compreséor bousing, and a tubular extension extending outwardly from

This is the replacement shest

oy - 8 UG 9

Dlte; .



size, material, and nunmber of coupling plate nmenbers depends on the air

condi tioning systemand the com pressor in which thé coupting—reehanismis
used. Therefore, when center portion 7c breaks away, p%iLﬁTjH

4 1s
di'sconnected fromplate nenbers 7 and is free to rotat e4m mﬁmﬁﬁﬂced
ey
e

resi stance caused by the rotation of dri shaft 12 as H
- 14. \Wen center plate portion 7c is brok&n at. breakaway
bro- ken section of center plate portion 7c on inner plate side is
separated fromand radially parallel to the other bro- ken section of
center plate portion 7c on outer plate

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

i'Otaﬁonally supported on a bearing firted on a peripheral outer surface of said tubular
extension, an armature including a bub formed at a center of said armanure and an
armawure plate extending outwardly from said bub, said armarre plate connected to
said outer end portion of said drive shaft, the imprbvemem compnsmg
. said coupling mechanism including a coupuﬁg plate member, said
plate member i.ncludiﬁg 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 ;t least two projections outwé.rdly extending at regular angular intervals
around a circumference of said annular portion, each of said projections including a first
portion located at an immer 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 portion and said second portion, said plate member
being séa.u‘ed to said armature plate, so that said annular portion of said i)latc member
is concentrically secured to an axial end surface of said armarure plate by at least two
fastening means, said plate member secured to said pulley .at regular angular inte;va.ls
around a 'c':i:cnﬁ:v.fercnce of said .drive shaft, so that said second portions of said
-projccﬁons are secured t0 an axial end surface of séid pulley by at least one fastening
: 'means, each of said projections including at least one brea.kawé.y pqrtion.
15. The coupling mechanism of claim 14 wherein said first portiohs of
'said projections are located on a first plane which is parallel] to an axial surface of sz;.id
pulley, and said second portions of said prqjccn'ons are located on a second plaﬁe which

—_—
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portion 7b side. The broken sections do not contact each other because
center plate portion 7b is no | onger subject to eI astic deformatlon and
portions 7a and 7b of plate nenber may rotate on paral [ el pranes—w par a reover,
the distance L is large enough to prevent contact Tthrsshﬁeimdageéﬁqie the

br oken secti ons. Referring to FIG 7, if the co _
mal function of during t he operati on, pul.m’ay 14 | s ,E eSSI ve
torque through coupling plate nem bers 7 and bolts orrpressor

failure. Center plate portions 7c are broken at breakaway portions 7d in.
this configuration. The broken sections of center plate

is parallel to an 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
thir_d pértion' of said projection. |
17.  The coupling mechanism of claim 14 wl:_tcrein said breakaway
portion is located at a predetermined radius from said drive sbaft.
| 18. 'fhe coupling.mcchalnism of claim 14 wherein said first portion of
each of said projectiots is spot welded to an axial end surface of said armarure plate
and said second portion of each of said projections is spot welded 10 an axial end
surface of said pulley.
19. The couph'ng mechanism of claim 14 wherein said pulley includes
a plurality of holes formed at regular angular intervals around a circumference of sald
dnve shaft in an ax:al end surface of said pulley, and said armature plate mcludes a
plurality of boles formed at regulat angular intervals around a circumference of said hub
of said armature, and said first portion of said plate member includes atleast one hole
formed in 2 center of said first éortion, and said second portioﬁ of said.proje'ctiqn
includc at least one hole formed ina center. of said second portion, said projection being
connected with said armature plate at regular angular intervals a.round a circamference
- of szud bub of sald armaturc, sO tha.t connecting means pass through said holes of said

pro;ecuons and said holes of said armature plate, _saxd projections conngcted with said

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

I
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portion 7c remaining on inner plate portion 7a are sepa- rated fromthe
ot her broken sections of center plate portion 7c—reﬂ°a1—m—ﬁg—eﬁ—e&t—e{—pl ate

‘portion 7b and do not contact each other because ngtd brea 7d of
pfate nmenber. 7 are | ocated at a predeterm ned radiu lﬁ

armature 6. As aresult, if the conpressor failur l, on occurs,
coupling plate menbers 7 are broken at 2le | ocation portions_

7d which are-located at the predetermnined radius from hub 6a of armature 6.
One broken section of plate nenber 7 remaining at- tached to armature 6
‘does not contact or bite the other

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
breakaway portion is formed by a pair of notches cut on opposite sides of said third
portion of said projection. |

21. The couplmg mechanism of claim 19 wherein said puney includes
two holcs formed on radially opposmg sides around a circurnference of said drive shaft
in an axial end su:face of said pulley, and said armature plate mcludes two holcs formed |
on opposing radially sides around arcumference of said hub of sald armanre.

22.  The coupling mcchamsm of cla:m 19 whercm said pu]ley includes
three holes formed at regular angu.lar intervals of 120 around a circumference of said
drive shatt in axial end surface of said: pulley, and said armanre plate includes thres
boles fc;rmcd at regular angu.laf intervals of 120" around a .circumfcrencc'of sa.1d hub
of said armature.

23.  The coupling mechanism of claim 1§ 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 szud armarure.platc includes four
holes formed at fegular angular intervals of 90 around a circamference of said hub of
 said armature, . | | |
24. A coupling mechanism for a.. compressor, said coﬁ:pressor .'

comprising a compresor housing having an open end surface, a front end plate attached
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broken section of plate menber 7 remaining attached to pulley 14.

Therefore, unlike the prior art, the invention avoi ds—¢daragt-ag—+he—engine

and other parts of the driv- ing system such as an al tergat a cooling
fah, a power steering which rotates together by a belthl’sg}1 3 Bedy Heplaced'
detail ed description of preferred enbodi - nts of the i H on
has been provi ded above, it is to be undefStood that th .

invention is not to be {imted thereby, but is to be determ ned by the
cl aims which follow.

to said open ¢nd surface of said compressor housing; 2 drive shaft rotatably disposed
within said compressor housiﬁg, said drive shaft having an outer end portion te_rminating
outside of said compressor housing, and a tubuiar cncnsion extending outwardly from |
said front end plate parallel to the rotatioral ads of said drive shaft, a pulley
rotationally supported on a bearing fitted on a peripheral outer surface of said tubular
cxtcnsion; an amianira connected to said outer end portion of said d_:ive shaft, the
improverhent comprising:

said coupling mechanism comprising said armature including a hub
formed at a center of séid a.ruﬁamrc and an annula: plate extending outwardly f,r(;m said
hub a.nd at least two projections extending oﬁtwardly at reé_ular angular intéwals around
a cirmmfereﬁce of said bub from an outer radial edge of said annular plate, eacil of said
projections including a first portion located at an inner radial end of said.prbjection, a
second portion located at an outer radial end of said projection, and a third portion
locatcd between said first portion and said secoﬁd portion to said second portion, said
armature plate connected with said pulley, so that said second portions of said
projections are secur§d to an axial end surface of said pulley by at least-one fastcning'
means, each of said projections including at least one breakaway portion.

2. The cbupling m’echaﬁism of clai:ﬁ 24 wherein said first portions of
said projections are located in a first plane which is parallel to an axal Suiface of said
pulley, and said second portions of said projections are loca;éd in a second plane which
is parzﬂile! to an aﬁal surface of said pulley, said drst plane Bcing axally offset from said
sécond plane. | o | o .
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-12- | _ | claim 1. A coupling nechanismfor a

conpressor, said com pressor conprising a conpressor housing
havi ng an
il Hai Bﬁleln IITﬁird

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 mechani.ém of claim 24 wherein said brc:—ikdown
portion of said projection located at a predetermined radius from said drive shaft o
28.  The coupling mechanism of claim 24 wherein said pulley includes
a plurality of holes formed at 2 regular angular intervals around a. circumference of sé.id
drive shaft in an axial end surface of said pulley, and said first portion of said projection
includes at least one hole fonﬁcd io a center of cach of said first portions, said
projections being comnected with said pulley, so .t.hat conﬁ'ecting means p_a.sé through said
holes of said projections and screw into said hoies of said _pulley, wherein the dia.:ﬁeter
of each of said héles' of said projections is larger than the diameter of said connecting
means. | | |
29. The coupling mechanism of claim 24 wherein each of said
‘breakaway portions is formed by a pair of notches Eut on opposite sides of said third
“portion of said projection. | | |
30.  The coupling mechanism of claim 28 wherein said gmcy includes
two holes forméd fadia.lly opposite to each other around a drcumference of said drive
'shaft in an axial end surface of said pulley, and said armarure plate includes two
projections formed radiaﬂy opposite to each other around 2 circumference of s%u'ﬁ bub
of said armature. |
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open end surface, a front end plate attached to said open end

surface of said conpressor housing, a drive shaft : rot at ably

di sposed within said conpressor housing, said drive shaft
-haVving an outer end portion term nating _ out side of said
conpressor housing, and a tubular exten-24_ si on extendi ng
outwardly fromsaid front end plate ) paral l el to the rotational
axis of said drive shaft, a pulley rotationally supported on a
bearing fitted on a perlph- . eral outer surface of said tubular
extension, an armature including a hub formed at a center of
said armature and 3L coupling eechardsmlodichaim 28evirsrein. said pulleg liyclidagm
sai d hub, sald arnature connected to sald outer end portion of

"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 thfec
projections formed at regular angular intervals of 120° a.réund a circumference of sald
hub of said armarture.

32.  The coupling mechanism of claim 28 wherein said pullcy includes
~four holes formed at regular angular intervals of 90° around a circumference of said
_drive shaft in axial end surface of sﬁd 'pulley, and said armature plate inclﬁdes four

projections férmcd at regular angular intervals of 90" around a circumference of said

hub of said armature.
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said drive shaft, the inprovement conprising: sai d coupling

mechani smincluding at | east two cou- pling plate nenbers,
each of said plate nenbers . including a first portion
| bcated at an inner radial end of said plate nmenber, a
second portion |ocated . - at an outer radial end of said
pl.ate nenber, and a third portion | ocated between said.
first portlon and : sai d2$econd portion; said third portion
connecti ng 'said first portion to said second portion and
sai d pl ate nmenbers radially connected with said arm-
ture plate and said pul | §QURL ING MEEHANISM &ORi At EOMPRESSOR ' val s
around a circunference of said hub of said

"ABS CcT

A coupling mechanism for a compressor of an automotive
air conditioning system whcih is equipped with a safety
mechanism for preventing damage to the engine due to
compressor failure or malfunction.

A pulley transmits rotational motion from the engine
to a drive shaft through an armature plate by means of
ccupling'plate members which are interposed between the
pulley and the armature plate. Cbupling plate members
include breakaway portions which may be easily broken if
excessive torque is applied due to compressor failure or
malfunction. '

FIGURE 3
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armature, so that said first portion of each of said _ pl ate

menbers is secured to an axial end surface of sai d
armature plate by at |east one fastening neans - and said
second portion of each of said plate nem bers Is secured

to an axial end surface of said pulley
fasteni ng neans, each of said plate

”Emé
|*east one breakaway portion 1 formed in s ?
of said plate nmenber. . 2. .The coupling nech l
wherein said first portions of said plate ne

in a first pl ane which is.parallel to an axial surface of sald
pul | ey, . and said second portions of plate nenbers are | ocated
in :

FIGURE 1

(PRIOR ART)
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"a second pl ane which is parallel to an axial surface of * C L
M S *

-

“FIGURE .2
(PRIOR ART)
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said first plane axially offset fromsaid
3. The coupling nechani sm of

claim1 wherein said breakaway portion of said plate nmenber is
formed by at | east one notch cut fromsaid thlrd portion of

said plate ' menber . 3

- 13 - said pulley,
sec- ond pl ane. -

FIGURE 3 .
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4. The coupling nmechanismof claim1 wherein said
portion. of said plate nenber
radius fromwith said drive shaft.
of claim1 wherein said

whi ch are positioned
circunference of
sai d arna-

posi - tioned at
ence of said hub of said armature,
sai d pl ate nenber includes at

of such first portion,
FIGURE 4

FIGURE 5

is |located at a

I nterva
dnd surface in said d
.ture plate-includes a plurality of holes which are
i nterval s around a circunfer-
and said-first portion _ of

| east one hol e forned
and said second portion

regul ar angul ar
an axi al

regul ar angul ar

br eakaway
predet erm ned

5. The coupling mechani sm

pul l ey includes a plur f' t aced
AL

in a center
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of said plate nenber -t-reludes at | east one hole in a .center of

sai d second portion, said plate nenbers are secured to said
armature plate at regular angular inter- val s around a

- cfrcunference of said hub of said arna- ture, so that said
fasteni ng neans pass through said . hol es of said plate nenber
and sai‘'d hol es of said arna- : ture plate, said plate nenbers
bei ng secured to said : pull ey at regular angular intervals
around a circunfer- ence of said drive shaft, so that said
fasteni ng neans pass ‘throuygh said holes of said plate nenber
and screw into said holes of said pulley, wherein the dianeter

of each : of said holes of said plate nenber is larger than the

i
-

FIGURE 6
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di anmeter of said fastening neans. . 6. The coupling nechani sm

of claimb5 wherein said pul l ey includes two hol es forned
radially opposite to each other around the circunference of
said drjve shaft in said axial end surface of said pulley, and
sai d arnma- ture plate includes two holes fornmed radially
opposi.te to each other around the circunference of said hub of
said armature. 7. The coufl i ng nechanismof claimb5 wherein
sai d pull ey includes three holes forned at a regul ar angul ar
FIGURE 7
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COUPLING MECHANISM FOR A COMPRESSOR

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to a coupling mechanism 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 2 com-
pressor failure or malfunction. -

2. Description of the Prior Art

In a standard automotive air conditioning system, an
clectromagnetic clutch is interposed between the auto-
motive engine and the drive shaft of the compressor to
intermittently transmit the rotational driving force of
the engine to the drive shaft. The operation of the elec-
tromagnetic clutch is controlled by a change in the
operating conditions of the air conditioning system,

€.g., 2 change of temperature in the passenger compart-

ment.

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
driving force from the engine. Nevertheless, because
the clutch is usually loaded in 2 compressor which has
a variable displacement mechanism enabling the com-
pressor to change its capacity in direct response to
changes in operating conditions, the electromagnetic
clutch is not necessary to obtain satisfactory controi of

the refrigeration or temperaturs condition of the air

conditioning system. It is necessary, however, to pro-
vide the compressor with a safety mechanism to pre-
vent damage to other parts of the engine or the air
conditioning system in the event of a compressor failure
or malfunction. The electromagnetic clutch serves as an
expensive solution to this problem. .

One example of an automotive air conditioning sys-
tem compressor which does not made use of an electro-
magnetic clutch is disclosed in U.S. Pat. No. 3,861,829
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- 14 - intervals of [err]

said axial end surface of said pulley, and said armature plate i
three holes fornmed at regul ar angular intervals of 120 around the

circunference of said hub of said arnature.

around the circunference of said drive shaft

ncl udes

in

8. The coupling mechani sm of

claim5 wherein said pulley includes four holes forned at a regul ar angul ar

intervals of [err]

around the circunfer@nee of said drive shaft

axi al end surface of said pulley, and said

to Roberts et al. Moreover, the present invention consti-
tutes 2 novel and advantageous improvement over the
coupling mechanism for compressors disclosed in U.S.
Pat. No. 4,859,156 to Xirkuchi, 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 hous-
ing 10. Drive shaft 12 is rotatably supported within
front end plate 11. Tubular extension 1 la extends out-
wardly from front end plate 11 and surrounds drive
shaft 12.

Pulley 14 is rotatably supported on the peripheral
outer surface of tubular extension 11z through bearing
15. Pulley 14 is securely fitted on the peripheral outer
surface of bearing 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 ring 26 prevents pulley 14 from moving parallel to
the rotational axis of drive shaft 12. Bearing 15 is se-
cured between flange 115 and snap ring 19 which is
fixed on the peripheral outer surface of tubular exten-
sion 11la

Armature 13 has a centrally located hole and is se-
cured on the terminal outer end portion of drive shaft 12
by 2 bolt 122 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.

in said

A plurality of cylindrical members 28 are disposed -

between the inner axial surface, with respect to housing

.10, of armature 13 and the outer axial surface, also with

respect to housing 10, of pulley 14 to couple armature
13 to pulley 14. Holes 13q 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, i.e., a sufficienty |
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armature plate includes four holes formed at regular angul ar intervals of
ferr] around the circunference of said hub of said armature. 9. The
coupling mechani smof claim1l wherein said plate nmenber includes said
breakaway portion fornmed by a pair ot notches on opposite sides of said
third por- tion of said plate nenber. 10. The coupling nmechani smof claim
1 wherein said first portions of said-pRate nenbers are spot wel ded to an
axi al end surface of said armature plate, and said second portions of said
pl ate menber are spot welded to an axial end surface of said pulley.

large force which acts to rotate pulley 14 with respect
to armature 12.

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 rotation of armature 13 is also inter-
rupted due to the coupling of armature 13 with drive
shaft 12. Nevertheless, a large rotational force is still
provided to pulley 14 by the engine, and pulley 14 con-
sequently provides a large torque to armature 13
through cylindrical members 28. This torque is suffi-
cient to break cylindrical members 28 because cylindri-
cal members 28 are designed to break when such a
torque is applied. As a result, pulley 14 is disconnected
from armature 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
cylindrical members 28 is dependent on the air condi-
tioning system and the compressor with which the cou-
pling mechanism is used.

This configuration, however, has certain disadvan-
tages. If the compressor should lock or become difficult
to rotate due to compressor failure or malfunction,
pulley 14 is subjected to excessive torque through cylin-
drical members 28. When this torque breaks cylindrical
members 28, each cylindrical member 28 may be broken
at a different location, ie., one cylindrical member 28
may be broken on armaturz 13 side while another is
broken on pulley 14 side. As a result, the broken sec-
tions 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. Therefore,
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11. "The coupling mechani smof claim 1l wherein said coupling nmechani sm

g ncludes two plate nenbers, said plate nenbers being radially secured to
said armature plate and said pulley and radially opposed to each ot her
around the circunference of said hub of said armature. 12. The coupling
mechani smof claim 1l wherein said coupling mechanismincludes three plate
menbers, said plate nenbers being radiélﬁ/secured to said armature plate
and said pull ey and spaced at regular angular intervals of 120 around the
circunference of said hub of said armature. 13. The coupling mechani sm of

claim1 wherein Sa{'.l'lde: torque applied through these contacts or bites is
likely to damage the engine and other parts of the driv-
ing 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
13z 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 holes 13z and holes 144 to
securely connect armature 6 with pulley 14. Therefore,
if these diameters are different from each other due to
an error in manufacturing, it usually prevents the arma-
ture 13 from being secured to pulley 14 during assem-
bly.

SUMMARY OF THE INVENTION

It is an object of this invention to provide an im-

- proved coupling mechanism for a driven member, e.g.,

a pulley, which prevents damage to an automotive en-

gine in the event of a failure or malfunction of the

driven member. The driven member may be a compres-
sor for an automotive air conditioning system.

It is another object of this invention to provide an

easily assembled coupling mechanism for a driven mem-
ber.

According to the present invention, 2 coupling mech-
anism 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 has an outer end portion termi-
nating outside of the compressor housing and a tubular
extension extending outwardly from 2 front end plate
parallel to the rotational axis of the drive shaft. A pulley
is rotationally supported on a bearing fitted on a periph-
eral outer surface of the 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
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coupl i ng mechani smincludes four plate menbers, said plate nmembers being
Fadially secured to said armature plate and said pulley and spaced at
regul ar angular intervals of [err] around the circunference of said hub of
said armature. 14. A coupling nechanismfor a conpressor, said conpressor
conprising a conpressor housing having an open end surface, a front end

pl ate attached to said open - -

portion - of the drive shaft. The coupling mechanism
comprises coupling plate members including a first por-
tion located at an inner radial end and a second portion
located at an outer radial end of each of the plate mem-
bers and 2 third portion located between =zach first por-
tion and second portion. The third portion of the plate
member connects the first portion to the second portion
of the plate member.

These plate members are connected with the arma-
ture and the pulley at regular angular intervals around
the circumference of the hub of the armature, so that
the first portions of these plate members are secured to
an axial end surface of the armature plate by at least one
fastening means, and the second portions of the plate
members are secured to an axial end surface of the pul-
ley by at least one fastening means. Each plate member
also includes at least one breakaway portion, ie., a
portion which fractures or gives way under a predeter-
mined amount of torque or other applied mechanical
force, formed at the third portion of the plate 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. Fur-
ther, the first portions of the plate members may be
located on a first circular plane which is parallel to the
axial 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 portions of the plate members are positioned
with respect to the second portions of the plate mem-
bers, 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 com-
pressor 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 con-
tacting or biting the other.
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- 15 - end surface of said conpressor housing, a drive shaft rotatably
ti sposed within said conpressor housing, said drive shaft having an outer
end portion term nating outside of said conpressor housing, and a tubular
exten- sion extending outwardly fromsaid fromend plate

-6 -

Other objects, advantages, and features will be appar-
ent when the detailed description of the invention and
the drawings are considered.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross-sectional view of a conventional

coupling mechanism used on a compressor in accor-
. dance with the prior art.

FIG. 2 is a cross-sectional view of an armature and a
coupling plate member of a coupling mechanism taken
along line 2—2 of FIG. 1.

FIG. 3 is a cross-sectional view of a conventional
coupling mechanism used on a compressor in accor-
dance with first embodiment.

> FIGS. 4a-b are rear end views of armatures and a
: coupling plate member of coupling plate members of
the mechanism shown in FIG. 3.

FIGS. Se-b are rear end views of modified armatures
and coupling plate members of a coupling mechanism in
accordance with a second embodiment of this inven-
tion.

FIGS. 6a-b are rear end views of modified armatures
and coupling plate members 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 w1th a fourth em-
bodiment of this invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The preferred embodiments of the present invention
share many components with the compressor depicted
in FIG. 1 except for the construction of coupling mech-
anism between a drive shaft and a pulley. Therefore,
similar parts are represented by the same reference
aumerals 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.

Referring to FIGS. 3 and 4a-b, a coupling mecha-
nism according to a first embodiment of the present
invention is depicted. Pulley 14 includes a plurality of
holes 14q, e.g., four holes 14¢, formed in an axial end
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par al’l el

supported on a bearing fitted on a periph- eral

to the rotational axis of said drive shaft, a pulley rotationally

t ubul ar ext ensi on,

armature and an armature plate extending outwardly from said hub,

outer surface of said

an armature including a hub formed at a center of said

sai d

armature pl ate connected to said outer end portion of said drive shaft, the
| mprovenent conpri sing: sai d coupling frechani smincluding a coupling
pl at e menber, said plate nmenber.including a hole formed through a

center of said pl ate rrerrber and

fromthe

r adi al

ace of pulley 14 for connecting pulley 14 with cou-
plxng plate 7. Holes 14a of pulley 14 are spaced at regu-
lar angular intervals, i.e., 90°, around the circumference
of pulley 14 and around the axial center of pulley 14.
Armature 6 includes hub 6z formed as a cylinder and
armature plate 65 formed as annular piate extending
from the axial end of hub 6a. Armature plate 66 includes
a plurality of holes, e.g., four pairs of holes 6¢, formed in
armature plate 60. Four pairs of holes 6¢ ars formed at
regular angular intervals, i.e., 90°, around the circum-
ference of armature plate 66 and around hub 6a. Cou-
pling plate member 7, which is rectangular in shape,
divides plate member 7 intc an inner plate portion 7a
having a plurality of holes 7f, e.g., two holes 7f, a center

plate portion 7c in the center of plate member 7, and

outer plate portion 75 having at least one hole 7e. Cen-
ter plate portion 7¢ is formed between inner plate por-
tion 7z and outer plate portion 75 and includes a
notched or breakaway portion 74 which is partly cut-
out from plate member 7. Thus, the width of center
plate portion 7c is more slender than any other portion
of plate member 7, so that plate member 7 may be easily
broken at center plate portion 7¢ when excessive torque
is applied. Four plate members 7 may be radially placed
on the inner axial surface of armature 6 at regular angu-
lar intervals of 90° around the circumference of arma-
ture 6 and around hub 6z and may be connected with
armature 6 by four pairs of rivets 8, so that four pairs of
holes 7f of plate members 7 correspond to and are

. aligned with four pairs of holes 6¢ of armature plate 65.

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 circumfer-

ence 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 14¢ of pulley 14, and outer plate portions 75 are
axially offset from inner plate portion 7a. Center plate
portions 7c are inclined toward pulley 14, thereby elasti-

an annul ar portion extendi ng outwardly
e of said hole of said plate nenber and at
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| east two proj ections outwardly extending at regu-

Pnterval s around a circunference of said annul ar portion, each of said
proj ections including a first portion located at an inner radial end of
each of said projections, a second portion |ocated at an out er
radi al end of each of said projections, and a third portion | ocated

bet ween and connecting said first "p8rfion and said second portion, said
pl at e menber being secured to said arnmature plate, so that said
annul ar portion of said plate nmenber is concentrically secured to an
axi al end surface of said armature plate by at |east two fastening

~ reans,

cally deforming the material for plate member 7. If a
distance L extends between the axial inner surface of
plate member 7 which is secured to armature plate 66 by
rivets 8 and the axial outer surface of plate member 7
which secured to pulley 14 by bolts 19, distance L must
be greater than zero. Alternatively, plate member 7 and
pulley 14 and armature 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 FIGS. 3 and S5e-b, 2 coupling mecha-
nism according to 2 second embodiment of the present
invention is depicted. Coupling plate member 18 in-
cludes center hole 182 formed in the center of plate
member 18 through which hub 6z passes and an annular
portion 185 extending outward from the radial edge of
center hole 18a. Plate member 18 includes a plurality of
holes 18¢, e.g., four holes 18¢, formed at regular angular
intervals, e.g., 90°, around the circumference of plate

-member 18 and around hub 6a. Projection 17 is rectan-

gular shaped and extends outward from the radial edge
of annular portion 185. Projection 17 is divided into
inner plate portion 17a, center plate portion 17¢ and
outer plate portion 176 which has at least one hole 17e.
Center plate portion 17c¢ is formed between inner plate
portion 172 and outer plate portion 175 and includes
notched or breakaway portion 174 partly cut out from
projection 17. Notched portion 174 is more slender than
any other portion of plate member 18, so that it may
easily break center plate portion 17¢ when excessive
torque is applied. Plate 18 member is connected with
armature 6 by a plurality of rivets 8, e.g., four rivets 8,
at regular angular intervals of 90° around the circumfer-
ence of armature 6 and around hub 6q, so that holes 18¢
correspond to and are aligned with holes 6¢ of armature
6. Further, plate member 18 is secured to pulley 14
through washer 9 with bolts 30 at regular angular inter-
vals of 90° around the circumference of plate member
18 and around a radial surface of drive shaft 12, so that

| ar angul ar
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sai & plate nmenber secured to said pulley at regular angul ar intervals
around a circunference of said drive shaft, so that said second
portions of said projections are secured to an axial end surface of
said pulley by at |east one fastening neans, each of sai d projections

I ncludi ng at | east one breakaway portion. 15. The coupling mechani sm
of claim 14 wherein said first portions9of said projections are | ocated on
a first plane which is parallel to an axial surface of said pulley, and
said second portions of said projections are |ocated

bolts 30 pass through washer 9 and holes 17¢ of projec-
tion 17 and screw into holes 14a of pulley 14. Outer
plate portions 175 are axially offset to inner plate por-
tion 17a and center plate portions 17c¢ are inclined
toward pulley 14, thereby elastically deforming the
material for coupling plate 18. Alternatively, projection
17 and pulley 14 and armature 6 may not be provided
with any holes for connecting by bolts 30 or rivets 8.
Instead, armature 6a~-b may be coupled with pulley 14
through coupling plate 17 by means of brazing, spot
welding, or the like.
eferrtng to FIGS. 3 and 6, a coupling mechanism
according to a third embodiment of the present inven-
tion is depicted. Armature 16 includes cylindrical hub
162 and annular armature plate 164 extending outward
from the axial end of hub 16a. Armature 16 also includes
a plurality of projections 27, e.g., four projections 27,
which are rectangular shaped and extend outwardly
from the axial edge of armature plate 165. Projections
27 are radially arranged at regular angular intervals,
e.g., 90°, around the circumference of armature plate
165 and around hub 16z of armature 16. Projection 27
includes inner plate portion 274, center plate portion
27¢, and outer plate portion 275 which has at least one
hole 27e. Center plate portion 27¢ is formed between
- inner plate portion 27z and outer plate portion 275 and
includes notched portion 274 partly cut out from pro-
jection 27. Notched portion 27d is more slender thaa
any other portion of projection 27, so that it may easily
break in center plate portion 27¢ when a large torque is
applied. Further, armature 16 and projection 27 may be
made of an elastic material.

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 2 radial surface
of drive shaft 12, so that bolts 30 pass through washer 9
and holes 27¢ of projection 27 and screw into hole 14a
of pulley 14. Outer plate portions 275 are axially offset
from inner plate portions 27q, and center plate portions
27¢ are inclined toward pulley 14, thereby elastically
deforming the material of armature 16 and 27.
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- 16 - on a second plane which is parallel to an axial surface of

- 10 -

Referring to FIGS. 44-b and 7, a2 coupling mecha-
nism 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 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 puiley 14. Each notched or breakaway portion 7d of
plate member 7 is formed, such that it is located at a
predetermined radius from hub 6a 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 4a-5, four
coupling plates 7 are secured to armature 6 by four pairs
of rivets 8, so that holes 6¢ 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 14 of pulley 14, and bolts 30
pass through washer 9 and four holes 7¢ and screw into
holes 14a of pulley 14. In this embodiment, the diameter
of iole 7¢ 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 7e and the center
of hole 14a varies due to the circumferential and radial
variations in the assembly of the invention, armature
plate 65 can be easily and quickly secured to pulley 14
by adjusting the center position of hole 7e.

Referring to FIG. 3, if a failure or compressor mal-
function occurs during the operation, pulley 14 may be
subjected to excessive torque through coupling plate
member 7 and bolts 30. This torque may be sufficient to
destroy center plate portion 7¢ of plate member 7 be-
cause the center portion 7c is designed to breakaway at
breakaway portion 74 when such excessive torque is
experienced. The maximum amount of torque which
the center portion 7c¢ is designed to withstand and the
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said pulley, said first plane being axially offset from said second pl ane.
16. The coupling nmechanismof claim14 wherein said breakaway portion of
each of said projections is formed by at |east one notch cut out fromsaid

third portion of said projection. 17. The coupling mechani sm of claim 14
wherein said breakaway portion is located at a predeterm ned radius from
said drive shaft. 18. The coupl i ng Tethani sm of claim 14 wherein said

first portion of each of said projections is spot welded to an axial end

sqr face of said armature ps%zae:[ gla er}gal,sa%{dd number of coupling plate members

depends on the air conditioning system aad the com-
pressor in which the coupling mechanism is used.
Therefore, when center portion 7¢ 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 7¢ is broken at breakaway portion 7d, one bro-
ken section of center plate portion 7c on inner plate side
is separated from and radially parallel to the other bro-
ken section of center plate portion 7¢ oa outer plate
portion 75 side. The broken sections do not contact
each other because center plate portion 75 is no longer
subject to elastic deformation and portions 7a and 7b of
plate member may rotate on parallel planes. Mareover,
the distance L is large enough to prevent contact or
biting between the broken sections.

Referring to FIG. 7, if the compressor failure or’
malfunction of during the operation, pulley 14 is sub-
jected excessive torque through coupling plate mem-
bers 7 and bolts 30 due to a compressor failure. Center
plate portions Tc are broken at breakaway portions 74 in
this configuration. The broken sections of center plate
portion 7c remaining on inner plate portion 7q are sepa-
rated from the other broken sections of center plate
portion 7¢ remaining on outer plate portion 75 and do
not contact each other because notched breakaway 7d
of plate member 7 are located at a predetermined radius
from hub 6z of armature 6.

As a result, if the compressor failure or malfunction
occurs, coupling plate members 7 are broken at the
location of breakaway portions 7d which are located at
the predetermined radius from hub 62 of armarture 6.
One broken section of plate member 7 remaining at-
tached to armature 6 does not contact or bite the other
broken section of plate member 7 remaining attached to
pulley 14. Therefore, unlike the prior art, the invention
avoids damaging the engine and other parts of the deiv-
ing system, such as an alternator, a cooling fan, a power
steering which rotates together by a belt.

Although a detailed description of preferred embaodi-
ments of the present inventicn has been provided above,
it is to be understood that the scope of the inveation is
not to be limited thereby, but is to be determined by the -
claims which follow.
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second portion of each of said projections is spot welded to an axial end
ssurface of said pulley. 19. The coupling nmechani smof claim 14 wherein
said pulley includes a plurality of holes forned at regul ar angul ar
intervals around a circunference of said drive shaft in an axial end
surface of said pulley, and said armature plate includes a plurality of

hol es formed at. regul ar angul ar intervdRs—around a circunference of said
hub of said armature, and said first portion of said plate nenber includes
at | east one hole forned in a center of said first portion, and said second

portion of said projec- tion include at

| east one hole forned in a center

of said

1 claim:
1. A coupling mechanism for a compressor, said com-
pressor comprising a compressor housing having an

open end surface, a front end plate attached 10 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 exten-
sion 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 periph-
eral outer surface of said tubular extension, an armature
including a hub formed at a cénter of said armature and
an armature 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 cou-
pling plate members, each of said plate members
including a first portion located at an inner radial
end of said plate member, a second portion located
at an outer radial end of said plate member, and a
third portion located between said first portion and
said second portion; said third portion connecting

said first portion to said second portion and said

plate members radially connected with said arma-

ture plate and said pulley at regular angular inter-

vals around a circumference of said hub of said
armature, 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 mem-
bers is secured to an axial end surface of said pulley

by at least one fastening means, each 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 i wherein said
first portions of said plate members are located in a first
plane which is parallel to an axial surface of said pulley,
and said second portions of plate members are located in
a second plane which is parallel to an axial surface of

B
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second portion, said projection being connected with said armature plate at
tegul ar angul ar intervals around a circunference of said hub of said
armature, so that connecting nmeans pass through said holes of said pro-
jections and said holes of said armature plate, said pro- jections
connected with said pulley at regular angular intervals around a
circunference of said pulley, so that=cohmecti ng neans pass through said
hol es of said pro- jections and screw into said holes of said pulley,
wherein the dianeter of each of said holes of said pro- jection is |arger

than the diameter of said connecting neans, .
said pulley, said first plane axially offset from said sec-

ond plane.

3. The coupling mechanism of claim 1 wherein said
breakaway portion of said plate member is formed by at
least one notch cut froi said third portion of said plate
member.

4. The coupling mechanism of claim 1 wherein said
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 circumference of
an axial end surface in said drive shaft, and said arma-
ture plate includes a plurality of holes which are posi-
tioned at regular angular intervals around a circumfer-
ence of said huo of said armature, and said first portion
of said plate member includes at least one hole formed
in a2 center of such first portion, and said second portion
of said plate member includes at least one hole in a
center of said second portion, said plate members are
secured to said armature plate at regunlar anguiar inter-
vals around a circumference of said hub of said arma-
ture, so that said fastening means pass through said
holes of said plate member and said holes of said arma-
ture plate, said plate members being secured to said
pulley at regular angular intervals around a circumfer-
ence 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 holes of said plate member is larger than the
diameter of said fastening means.

6. 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 axial end surface of said pulley, and said arma-
ture plate includes two holes formed radially opposite
to each other around the cxrcumference of said hub of
said armature.

7. The coupling mechamsm of claim 5 wherein said
pulley includes three holes formed at a regular angular
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20. The coupling mechani smof cl aim 19 wherein said pulley includes two
holes formed on radially opposing sides around a circunference of said
drive shaft in an - 17 -

intervals of 120° around the circumference of 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° around the circumference of
said hub of said armature.

8. The coupling mechanism of claim S wherein said
pulley includes four holes formed at a regular angular
intervals of 90° around the circumference of said drive
shaft in said axial end surface of said pulley, and said
armature plate includes four holes formed at reguiar
angular intervals of 90° around the circumference of
said hub of said armature.

9. The coupling mechanism of claim 1 wherein sald
plate member includes said breakaway portion formed
by a pair of notches on oppeosite sides of said third por-
tion of said plate member.

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

11. The coupling mechanism of claim 1 wherein said
coupling mechanism includes two plate members, said
plate members being radially secured to said armature
plate and said pulley and radially opposed to each other
around the circumference of said hub of said armature.

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

13. The coupling mechanism of claim 1 wherein said
coupling mechanism includes four plate members, said
plate members being radially secured to said armature
plate and said pulley and spaced at regular angular
intervals of 90° around the circumference 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 to said open

This is the replacement sheet

A o



axi al end surface of said pulley, and said armature plate includes two

hol es formed on opposing radially sides around a circunference of said hub
of said armature. 21. The coupling mechani sm of claim19 wherein said
pull ey includes three holes forned at regular angular intervals of [err]
around a circunference of said drive shaft in axial end surface of said
pul ey, and said arma- ture plate inctut®s~three holes forned at regul ar
angular intervals of [err] around a circunference of said hub of said

ar mat ur e.

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 exten-
sion extending outwardly from said from end  plate
parallel to the rotational axis of said drive shaft, a pulley
rotationally supported on a bearing fitted on a periph-
eral outer surface of said tubular extension, an armature
including a hub formed at a center of said armature and
an armature plate extending outwardly from said hub,
said armarture plate connected to said outer end portion
of said drive shaft, the improvement comprising:

said coupling mechanism including a coupling plate

member, said plate member including a hole
formed through 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 regu-
lar angular intervals around a circumference of said

~annular portion, each of said projections including
a first portion located at an inner radial end of sach
or said projections, a second portion located at an
outer radial end of each of said projections, and 2
third 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 armature plate by at least two fastening means,
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
portion.

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
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22. "The coupling nmechani smof claim19 wherein said pulley includes four
‘hol es fornmed at regular angular intervals of 90 around a circunference of
said drive shaft in axial end surface of said pulley, and said arna- ture
pl ate includes four holes forned at regular angular intervals of [err]
around a circunference of said hub of said armature. 23. The coupling
mechani'sm of cl aim 14 wherein each of 38id breakaway portion is forned by a
pair of notches cut on opposite sides of said third portion of said

proj ecti on. 24. A coupling mechanismfor a conpressor, said

on a second plane which is parailel to an 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 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 armature plate and said
second portion of each 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 2 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 plurality of holes formed 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
said first portion, and said second portion of said projec-
tion include at least one hole formed in a center of said
second portion, said projection being connected with
said armature plate at regular angular intervals around a
circumference of said hub of said armature, so that
connecting means pass through said holes of said pro-
jections and said holes of said armature plate, said pro-
jections connected with said pulley at regular angular
intervals around a circumference of said pulley, so that
connecting means pass through said holes of said pro-
jections and screw into said holes of said pulley,
wherein the diameter of each of said holes of said pro-
jection is Iarger than the diameter of said connecting
means.

20. The coupling mechanism of claim 19 wherein said
pulley inciudes two holes formed ou radially opposing
sides around a circumference of said drive shaft in an
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conpr essor conprising a conpressor housing having an open end surface, a
front end plate attached to said open end surface of said conpressor

housi ng, a drive shaft

rotatably disposed within said conpressor

housi ng,

said drive shaft having an outer end portion term nating outside of said
and a tubul ar exten- sion extending outwardly from said

conpr essor housi ng,

front end plate parall el

to the rotattToh@l—axis of said drive shaft, a

pulley rotationally supported on a bearing fitted on a periph- eral outer
surface of said tubular extension, an armature connected; to said outer end

portion of said dri

ve shaft, the inprovenent conprising:
axial end surface of said pulley, and said armature plate

includes two holes formed on opposing radially sides
around a circumference of said hub of said armature.

21. 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 axial end surface of said pulley, and said arma-

ture plate includes three holes formed at regular angular

intervals of 120° arcund a circumiersnce of said hub of
said armature.
22. The coupling mechanism of claim 19 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 arma-
ture plate includes four holes formed at regular angular
intervals of 90° around 2 circumference of said hub of
said armature.

23. The coupling ‘mechanism of claim 14 wherein
each of said breakaway portion is formed by a pair of
notches cut on opposite sides of said third portion of
said projection.

24. A coupling mechanism for 2 compressor, said
compressor comprising a compressor 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 exten-
sion 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 periph-
eral outer surface of said tubular extension, an armature
connected; to said outer end portion of said drive shaft,
the improvement corprising:

said coupling mechanism comprising said armature

including a hub formed art a center of said armature
and an annular plate extending outwardly from

said hub and at least two projections extending -

outwardly at regular angular intervals around a
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sai d coupl i ng mechani sm conprising said armature i ncl uding a hub forned
at a center of said armature and an annul ar pl ate extendi ng outwardly
from said hub and at |east two projections extending outwardly at
regul ar angul ar intervals around a

- 18 -

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, a 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 arma-
ture plate connected with said pulley, 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 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 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.

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 pro-
jection.

27. The coupling mechanism of claim 24 wherein said
breakdown portion of said projection located at a pre-
determined 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
projections being connected with said pulley, so that
connecting means pass through said holes of said pro-
jections and screw into said holes of said pulley,
wherein the diameter of each of said holes of said pro-
jections is larger than the diameter of said connecting
means. ' : '
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circunference of said hub froman outer radial edge of said annul ar
including a first portion | ocated at an
a second portion |ocated at
end of said projection, and a third portion | ocated
second portion to said second

ptate, each of said projections
i nner radi al
outer radial
between said first portion and said

portion,

said ar ma-

end of said projection,
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29. 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 armature
plate includes two projections formed radially opposite
to each other around a circumference of said hub of said
armature.

30. The coupling mechanism of ciaim 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 arma-
ture plate includes three projections formed at regular
angular intervals of 120° around a circumference of said
hub of said armature.

31. 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 arma-
ture plate includes four projections formed at regular
angular intervals of 0° around a circumference of said
hub of said armature.

32. The coupling mechanism of claim 24 wherein
each of said breakaway portions is formed by a pair of
notches cut on opposite sides of said third portion of
said projection.

L ] * » %* *
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ture 'pI ate connected with said pulley, so that said second portions of

Sai d projections are secured to an axial end surface of said pulley by
at | east one fast eni ng neans, each of said projections including at
| east one breakaway porti on. 25. The coupling mechani sm of cl aim 24

- wherein said first portions of said pr@oections are located in a first
pl ane which is parallel to an axial surface of said pulley, and said second
portions of said projections are |located in a second plane which is

parallel to an axial sCRYBEENGMEGHRANIRN IEQR A fMERESJOR)| ane being axially
of fset from said second pl ane. ABSTRACT

A coupling mechanism for a compressor of an automo-
tive air conditioning system which is equipped with a
safety mechanism for preventing damage to the engine
due to compressor failure or malfunction. A front end
plate with a tubular extension which extends in the
direction parallel to the axis of rotation of the drive
shaft is attached to one end of the compressor housing.
A pulley is rotatably supported on said extension by
means of a bearing. At its terminal end, the drive shaft
is connected to an armature which includes a centrally
Iocated hole through which the drive shaft extends. The
armature is connected by means of a bolt and a nut and
rotates with the drive shaft. The pulley transmits rota-
tional motion from the engine to the drive shaft through
an armature plate by means of coupling plate members
which are interposed between the pulley and the arma-
ture plate. Coupling plate members include breakaway
portions which may be easily broken if excessive torque
is applied due to compressor failure or malfunction. If
the compressor failure or malfunction occurs and the
drive shaft stops rotating, damage to the engine is
avoided because the excessive torque applied by the
pulley causes the breakaway portions of the coupling
plate members to break and allows the pulley and cou-

- pling members to be disconnected from each other. This
allows each to continue to rotate independently without
contacting or biting each other.

Figure 3.
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26. The coupling mechani smof claim 24 wherein said breakaway portion of
said projection is fornmed by at |east one notch cut fromsaid third portion

of said pro- jection. 27. The coupling mechani sm of claim 24 wherein said
breakdown portion of said projection |located at a pre- determ ned radius
fromsaid drive shaft. 28. The coupling nmechani sm of claim 24 wherein:

said pulley includes a plurality of halds-fornmed at a regul ar angul ar
intervals around a circunference of said drive shaft in an axial end
surface of said pulley, and said first portion of said projection includes
at | east one hole
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formed in a center of each of said first portions, said projections being
connected with said pulley, so that connecting neans pass through said

hol es of said pro- jections and screw into said holes of said pulley,
wherein the dianeter of each of said holes of said pro- jections is |arger

than the dianmeter of said connecting neans.
. . -2 =
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- 19 - 29. The coupling nmechani sm of claim 28 wherein said pulley
i*ncl udes two hol es formed radially opposite to each other around a
circunference of said drive shaft in an axial end surface of said pulley,
and said armature plate includes two projections forned radially opposite

-3_
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to each other around a circunference of said hub of said armature. 30.
The coupling nechani smof claim 28 wherein said pulley includes three holes
formed at a regular angular intervals of [err] around a circunference of
said drive shaft in axial end surface of said pulley, and said arnma- ture
pl ate includes three projections fornmed at regular angular intervals of 120
around a circunference of said hub of =sdi ¢ arnmature. 31. The coupling
mechani sm of claim 28 wherein said pulley includes four holes fornmed at -
regul ar angular intervals of [err] around a circunference of said drive-

FIG.4a
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shaft in axial end surface of said pulley, and said arma- ture plate

i‘ncl udes four projections forned at regular angular intervals of [err]
around a circunference of said hub of said armature. 32. The coupling
mechani sm of claim 24 wherein each of said breakaway portions is forned by
a pair of notches cut on opposite sides of said third portion of said

proj ecti on. * ok k=k Bk
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