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for a patent for an invention entitled
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¢/o Sanden Corporation

20 Kotobuki-cho, Isesaki-shi, Gunma, 372 Japan

"making -
declaration do solemnly and sincerely declare as follows:-
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3. The sald'basic -'apolication(s) was/were the first
application(s) made in a Convention country in respect
of the invention the subject of the application.

4. The actual inventor (s) of the said invention is/are
Hideyuki GONDA, 12-10 Ote-machi, Isesaki-shi, Gunma,

372 Japan

S. The facts upon which the applicant(s) is/are entitled
to make thls application are as follows:-

The applicant 1is the assignee of the

actual inventor.
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(19) AUSTRALIAN PATENT OFFICE (10) Acceptance No. 605182

(54) Title
ELECTROMAGNETIC CLUTCH WITH IMPACT ABSORBING CONNECTOR

International Patent Classification(s)
(51) F16D 027/14 F16D 027/10

(21) Application INo. : 79352/87 (22) Application Date : 05.10.87
(30) Priority Data

(31) Number (32) Date (33) Country
61-152437 06.10.86 JP JAPAN

(43) Publication Date : 14.04.88
(44) Publication Date of Accevted Application @ 1€ % ™

(71) Applicant(s)
SANDEN CORPORATION

(72) Inventor(s)
HIDEYUK! GONDA

(74) Attorney or Agent
GRIFFITH HACK & CO, GPO Box 1285K, MELBOURNE VIC 3001

(56) Prior Art Documents
AU 516262 39797/78 F16D 27/10
AU 509660 37359/78 F16D 27/10
AU 509262 32316/78 F16D 21/10

(57) Claim

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
euringdtion 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 arnd 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 axizl movement of said annular
magnetic member, and electromagnetic means associated
with said first rotatable member and said annular
magnetic membex #oxr transmitting rotational force from
sald external driving source to the others of said
rotatable membegs by attracting said annular magnetic

member to said magnetic end plate, said leaf springs
110/2
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being arranged to absorb rotational force when said

annular magnetic member is rotatied 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 vibraticn 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

The following statement is a full description of this invention
including the best method of performing it known to me:-
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5009



O TEs s rm mav Aa COANDLETEea dllll. filiU _daLlltl uwie Lliilly VYL g pocciic

st . a

ELECTROMAGNETIC CLUTCH WITH
IMPACT ABSORBING CONNECTOR

TECHNICAL FIELD

This invention relates to an electromagnetic
clutch, such as for use in controlling the-transmiséion 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

i _ and a stopper plate for reducing impact noise when the
"armature plate is attracted to a rotor,

« '*'  BACKGROUND OF THE INVENTION

Generally, there are two types of well-known

e, 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

3 includes a plurality of rubber members to receive thz above

e forces, _ _

;‘:: ~ In one of the above électromagnetic clutches

**'  including the leaf springs, when the electromagnetic clutch is
S energized, én armature plate is attracted to one end surface

of a rotor against recoil strength of the leaf springs. The

‘smaller an axial air gap between the armature plate and the

¢ ' rotor is made, the higher an attractive force ig requiced for
attrabting-the armature plafte to the rotor. Therefore, the
“attractive velocity o. the armature plate'to'thé 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 ga? becomes smalier,
the attractive force becomes more. The attractivé velocity of
the armature plate to the rotor is increased with increase of
speed. Therefore, when the armature plate is attracted to tha
rotor, large impact noise and vibration is produced between
the armature plate and the rotor, |
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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
_éttracted to the rotor, great impact'force in rotational
direction is applied to the rubber members.

STATEMENT OF INVENTION

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 sécohd 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

'membar to limit the axial movement of said annular

magnetic member, and electromagnetic means assaciated
with said first rotatable member and said annular
magnétic 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 annulaxr magnetic member to the
magnetic end plete of said first rotatable member.
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Further features and other aspects of this
invention will be understood from the following detailed

description of preferred embodiments of this invention
with




reference to the annexed drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

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

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

Fig. 3. 1s an enlarged cross-sectional view of a
part of an eiectromagnetic clutch with a connecting structure
modified in accordance with another embodiment of this
invention.

Fig. 4 1s 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 surrouuds a drive shaft 3,
Drive shaft 3 is rotatably supported in compressor housing 2
by a bearing (not shown). The électromagnétic clutch includes
rotor 4 (a first rotatable member) which 1s 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 receilve the belt, a disc-shaped frictional surface 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




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 nub 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
12 (a third rotatable member) is coupled to hub 7 together
with leaf springs 10 on the outer end surface ¢f hub 7 so as
to be able to limit the axial movement of armature plate 9
within a certain range,

A plurality of connecting devices 13 are disposed
between armature plate 9 and stopper plate 12 to form a
connection therebetween, Connevting 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,
Rubber member 133 is disposed between retaining member 121 and
pin member 132, connecting device 13 formea by these three
members is attached to stopper plate 12 by press fitting into
an aperture 121, which 1s formed through stopper plate 12,
Preciecting portion 132a of pin member 132 is inserted into an
aperture 91, which is formed through armature plate 9 and
includes a narrow portion 9la and a wide portion 91lb connected
by a step portion 91c. The terminal end of projecting portion
132a 1s then caulked to form and enlarged tip which contacts
step portien 91c to thereby secure pin 132 to armature plate
9.

When electromagnetic coill 61 is energized, magnetic
flux as shown by a dotted arrow is produced around
electromagnet 6. Armature plate 9, which is an annulax
magnetic member, is thus attracted to frictional surface 42,
which is an axial magnetic end plate, of rotor 4 against the
recoil strength of leaf springs 10. Rotational force from the
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automobile engine is transmitted to armature plate 9 through
rotor 4, and armature plate 9 is rotated with rotor 4.
Rotational forwce between armature plate 9 and rotor 4 1is
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
thronugh their rubber members 123 and pin member 132 by
deformation of rubber member 133. The absorpticn of the
impact noise and vibration is accomplished by ruiber 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
functions enhances durabhility of the rubber members, while
accomplishing both the function of reducing vibration and
impact noise and absorbing rotational force.

With reference to Fig. 3, tie construction of a
part of an electromagnetic clutch with a connecting structure
in accordance witn another embodiment of this invention is
shown. The structure of this electromagnetic clutch 1s the
same as that shown in Fig. 1. Therefore, tu.: same structure
ard 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 1s 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 thig 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 accotded 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 zurface of projecting portion 132a of pin member
132; and a screw thread 92a is formed on the inner surface of

—6..




[ ——

aperture 92. Connecting device 13 is fixed on the outer end
surface of armature plate 9 by screwinhg projecting portidn
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 embadiment 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,
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

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 mou.somwent of said annular
magnetic member, and electromagnetic means associated
with said first rotatable member and said annular
magnetic member for transmitting rotational force from
zaid 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 absorhing 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.

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 conrecting
means ls 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 member fixed to said
annular magnetic member and said rubber member Zfixed 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 improvemer. 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.,

DATED THIS 24th DAY OF September 1990

SANDEN CORPORATION
By Its Patent Attorneys:

GRIFFITH HACK & CO.
L Fellows Institute of Patent
Attorneys of Australia,
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