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(57) Claim
1. In an electromagnetic clutch including a

first rotatable member for connection to an external 
driving source, said first rotatdble member being 
rotatably supported on a first bearing and having an 
axial magnetic end plate, a second rotatable member for 
ewinectlon to a driven member, an annular magnetic 
member connected to said second rotatable member through 
a plurality of leaf springs so as to be capable of axial 
movement and facing said axial end plate of said first 
rotatable member with an axial gap therebetween, a third 
rotatable member connected to said second rotatable 
member to limit the axial movement of said annular 
magnetic member, and electromagnetic means associated 
with said first rotatable member and said annular 
magnetic member for transmitting rotational force from 
said external driving source to the others of said 
rotatable members by attracting said annular magnetic 
member to said magnetic end plate, said leaf springs

..,/2
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being arranged to absorb rotational force when said 
annular magnetic member is rotated with said first 
rotatable member, the improvement comprising connecting 
and absorbing means fixedly disposed between said 
annular magnetic member and said third rotatable member 
for connecting said annular magnetic member to said 
third rotatable member and for absorbing vibration and 
impact noise at the time of attraction in the axial 
direction of said annular magnetic member to the 
magnetic end plate of said first rotatable member.
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ELECTROMAGNETIC CLUTCH WITH 
IMPACT ABSORBING CONNECTOR

TECHNICAL FIELD

This invention relates to an electromagnetic 
clutch, such as for use in controlling the transmission of 
power from an automobile engine to a refrigerant compressor in 
an automotive air conditioning system, and more particularly, 
to an improved connecting structure between an armature plate

! and a stopper plate for reducing impact noise when the
ί armature plate is attracted to a rotor,

ttt
** *BACKGROUND OF THE INVENTION
« I » ♦ »«♦it
♦ Generally, there are two types of well-known

ί electromagnetic clutches with a structure to receive♦ * »
rotational and attractive force; one includes a plurality of 
leaf springs to receive the above forces and the other one 
includes a plurality of rubber members to receive the above

ι forces,i » . « · «
( » *« In one of the above electromagnetic clutchesI e * *
! * including the leaf springs, when the electromagnetic clutch is

,·“ energized, an armature plate is attracted to one end surface
» « i

of a rotor against recoil strength of the leaf springs. TheI » «
. ' smaller an axial air gap between the armature plate and the
ί ‘ rotor is made, the higher an attractive force ia required for
i attracting the armature plate to the rotor. Therefore, the

attractive velocity Ox the armature plate to the rotor also 
Increases as the distance between the armature plate and the

| rotor is reduced, That is, although the attractive velocity
of the armature plate to the rotor is low at the early stage 
of attracting motion, as the axial air gap becomes smaller, 
the attractive force becomes more. The attractive velocity of 
the armature plate to the rotor is increased with increase of 
speed, Therefore, when the armature plate is attracted to the 
rotor, large impact noise and vibration is produced between 
the armature plate and the rotor,

-2-
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On the other hand, in an electromagnetic 

clutch which uses rubber members, durability of the 
rubber members and keeping the rubber members attached 
becomes a problem because when the armature plate is 
attracted to the rotor, great impact force in rotational 
direction is applied to the rubber members.

STATEMENT OF INVENTION
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According to the present invention there is 
provided in an electromagnetic clutch including a first 
rotatable member for connection to an external driving 
source, said first rotatable member being rotatably 
supported on a first bearing and having an axial 
magnetic end plate, a second rotatable member for 
connection to a driven member, an annular magnetic 
member connected to said second rotatable member through 
a plurality of leaf springs so as to be capable of axial 
movement and facing said axial end plate of said first 
rotatable member with an axial gap therebetween, a third 
rotatable member connected to said aecond rotatable 
member to limit the axial movement of said annular 
magnetic member, and electromagnetic means associated 
with said first rotatable member and said annular 
magnetic member for transmitting rotational force from 
said external driving source to the others of said 
rotatable members by attracting said annular magnetic 
member to said magnetic end plate, said leaf springs 
being arranged to absorb rotational force when said 
annular magnetic member is rotated with said first 
rotatable member, the improvement comprising connecting 
and absorbing meant fixedly disposed between said 
annular magnetic member and said third rotatable member 
for connecting said annular magnetic member to said 
third rotatable member and for absorbing vibration and 
impact noise at the time of attraction in the axial 
direction of said annular magnetic member to the 
magnetic end piece Of said first rotatable member.
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Further features and other aspects of this 
invention will be understood from the following detailed



reference to the annexed drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross-sectional view of an 
electromagnetjc clutch with a connecting structure in 
accordance with one embodiment of this invention.

Fig. 2 is an enlarged cross-sectional view of a 
part of an electromagnetic clutch with a connecting structure 
shown in Fig. 1.

Fig. 3 is an enlarged cross-sectional view of a 
part of an electromagnetic clutch with a connecting structure 
modified in accordance with another embodiment of this 
invention.

Fig. 4 is an enlarged cross-sectional view of a 
part of an electromagnetic clutch with a connecting structure 
modified in accordance with a further embodiment of this 
invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

With reference to Figs. 1 and 2, the construction 
of an electromagnetic clutch with a connecting structure in 
accordance with one embodiment of this invention is shown. An 
electromagnetic clutch is mounted on. the outer peripheral 
portion of annular extension 1 which projects from an end 
surface of compressor housing 2 and surrounds a drive shaft 3. 
Drive shaft 3 is rotatably supported in compressor housing 2 
by a bearing (not shown). The electromagnetic clutch includes 
rotor 4 (a first rotatable member) which is rotatably mounted 
on the outer surface of annular extension 1 through a bearing 
5 and driven by an automobile engine (not shown) through a 
belt (not shown), Rotor 4 includes an annular V-shaped groove 
41 to receive the belt, a disc-shaped frictional sutface 42 
and a cylindrical portion 43 which is fixedly disposed on the 
outer surface of bearing 5.

An electromagnet 6 which includes an
electromagnetic coil 61 is fixed on one end surface of

-4-



compressor housing 2 and is disposed within an annular hollow 
portion 44 which is surrounded by rotor 4 that defines with a 
surrounding air gap. A terminal end of drive shaft 3 extends 
from annular extension 1, and a hub 7 (second rotatable 
member) is fixed on the terminal end of drive shaft 3 by 
securing bolt 8. The axial end surface of a armature plate 9 
is fixedly joined to t»ub 7 by a plurality of leaf springs 10, 
which are fixed on the outer end surface of armature plate 9 
at one end by rivets 11 in such a fashion that the inner end 
surface of armature plate 10 faces frictional surface 42 of 
rotor 4 with an axial air gap therebetween, A stopper plate
1,2 (a third rotatable member) is coupled to hub 7 together 
With leaf springs 10 on the outer end surface of hub 7 so as

%*’«< t° able to limit the axial movement of armature plate 9 
2 within a certain range,• see

A plurality of connecting devices 13 are disposedβ 0 ft ' ■ '
between armature plate 9 and stopper plate 12 to form aft 9 β ' ,

·* · connection therebetween. Connecting device 13 includes a 
! *.♦. retaining member 131, a pin member 132 which is provided with

projecting portion 132a, and a rubber member 133, which are 
,, all connected to one another, preferably by vulcanizing,
ft ft ■ , . :
‘ Rubber member 133 is disposed between retaining member 131 and

pin member 132, connecting device 13 formed by these three
ti. members is attached to stopper plate 12 by press fitting into 

' an aperture 121, which is formed through stopper plate 12,
Projecting portion 132a of pin member 132 is inserted into an 
aperture 91, which is formed through armature plate 9 and 
includes a narrow portion 91a and a wide portion 91b connected 
by a step portion 91c. The terminal end of projecting portion 
132a is then caulked to form and enlarged tip which contacts 
step portion 91c to thereby secure pin 132 to armature plate 
9,

When electromagnetic coil 61 is energized, magnetic 
flux as shown by a dotted arrow is produced around 
electromagnet 6, Armature plate 9, which is an annular 
magnetic member, is thus attracted to frictional surface 42, 
which is an axial magnetic end plata, of rotor 4 against the 
recoil strength of leaf springs 10, Rotational force from the

-5-



automobile engine is transmitted to armature plate 9 through 
rotor 4, and armature plate 9 is rotated with rotor 4. 
Rotational force between armature plate 9 and rotor 4 is 
absorbed by leaf springs 10.

Impact noise and vibration, which is conventionally 
produced at the time of attraction of armature plate 9 to 
frictional surface 42, is absorbed by connecting devices 
through their rubber members 123 and pin member 132 by 
deformation of rubber member 133. The absorption of the 
impact noise and vibration is accomplished by rubber members 
133 of connecting devices 13, which deform in the axial 
direction only since rotation force are absorbed by the leaf 
springs, It has been found that this division of absorption

ί functions enhances durability of the rubber members, while
; t««( accomplishing both the function of reducing vibration and
I ♦ t t

,, ,, impact noise and absorbing rotational force.
« * ·

‘ ’ With reference to Fig, 3, t;-e construction of a
• « 4 «

Ϊ part of an electromagnetic clutch with a connecting structure
»· / .
; *,,, in accordance with another embodiment of this invention is 

shown, The structure of this electromagnetic clutch is the 
same as that shown in Fig, 1, Therefore, the same structure

’ ··’ ar,d the parts as that shown in Fig, 1 are accorded the same
reference numerals and the description is omitted to simplify 
the explanation,

*·«««* in this embodiment, retaining member 131 of
connecting device 13 is fixed within aperture 121 of stopper

( plate 12 by welding or caulking at the location of reference
■ numeral 14, Referring to Fig, 4, the construction of a part

of an electromagnetic clutch with a connecting structure in 
accordance with a further embodiment of this invention is 
shown. The structure of this electromagnetic clutch is the 
same as that shown in Fig, 1, Therefore, the same structure 
and the parts as that shown in Fig, 1 are accorded the same 
reference numerals and the description is omitted to simplify 
the explanation,

In this embodiment, a screw thread 132b is formed 
on the outer surface of projecting portion 132a of pin member 
132; and a screw thread 92a is formed on the inner surface of

-6-
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aperture 92. Connecting device 13 is fixed on the outer end 
surface of armature plate 9 by screwing projecting portion 
132a of pin member 132 into the threaded aperture 92 of 
armature plate 9.

This invention has been described in detail in 
connection with the preferred embodiment but these are 
examples only and the invention is not restricted thereto,
It will be easily understood by those skilled in the art that 
other variations and modifications can be easily made within 
the scope of this invention.

e
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:
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1. In an electromagnetic clutch including a
first rotatable member for connection to an external 
driving source, said first rotatable member being 
rotatably supported on a first bearing and having an 
axial magnetic end plate, a second rotatable member for 

connection to a driven member, an annular magnetic 
member connected to said second rotatable member through 
a plurality of leaf springs so as to be capable of axial 
movement and facing said axial end plate of said first 
rotatable member with an axial gap therebetween, a third 
rotatable member connected to said second rotatable 
member to limit the axial mouv^ent of said annular

« 9 tt tt 
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magnetic member, and electromagnetic means associated 

with said first rotatable member and said annular 

magnetic member for transmitting rotational force from 

said external driving source to the others of said 

rotatable members by attracting said annular magnetic 

member to said magnetic end plate, said leaf springs 

being arranged to absorb rotational force when said 

annular magnetic member is rotated with said first 

rotatable member, the improvement comprising connecting 

and absorbing means fixedly disposed between said 

annular magnetic member ahd said third rotatable member 

for connecting said annular magnetic member to said 

third rotatable member and for absorbing vibration and 

impact noise at the time of attraction in the axial 

direction of said annular magnetic member to the 

magnetic end plate of said first rotatable member.

2, The improvement of claim 1 wherein one end 
of said connecting means is connected to said annular 
magnetic member and the other end of said connecting 
means is connected to said third rotatable member.
3. The improvement of claim 1 or 2 wherein said 
connecting means includes a deformable rubber member.
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4 . The improvement of claim 3 wherein said

connecting means includes a pin memher fixed to said 
annular magnetic member and said rubber member fixed to 
the outer surface of said pin member.

5. The improvement of claim 3 wherein said 
connecting means includes an annular retaining member 
fixed to said third rotatable member, a pin member 
disposed within said annular retaining member with a 

radial gap between said pin member and said annular 
magnetic member, and said rubber member having a first 
portion disposed in said radial gap and a second portion 
between an outer end surface of said annular magnetic 
member and an inner end surface of said third rotatable 
member,
6. The improvement of claim 5 wherein said 

annular retaining member has an annular lip overlaying 
the outer end surface of said third rotatable member.

7 , The improvement of claim 6 wherein said
annular lip is welded or caulked to said outer end 
surface of said third rotatable member.
8. The improvement of claim 5 wherein an
aperture is formed in said annular magnetic member and 
said pin is fixed within said aperture.
9 . The improvement of claim 8 wherein said
aperture in said annular magnetic member has a narrow 
portion and a wide portion with a step portion 
therebetween, and said pin has an enlarged terminal end 
contacting said step portion to secure said pin in said 
aperture.
10, The improvement of claim 8 wherein said
aperture has an internal threaded portion and said pin 
has an outer threaded portion for screwing into said 
threaded portion of said aperture.
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11. An electromagnetic clutch substantially as
herein before described with reference to the 
accompanying drawings ,
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