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(57) Abstract: A centrifugal clutch arrangement (2) comprising at least one friction element (4) arranged at, and adapted to rotate to -
gether with, a drive shatt (6), a drum-shaped member (8) arranged at, and adapted to rotate together with, a second shaft (10),
whereby the friction element (4) is adapted to be displaced between a disengaged condition and an engaged condition. The centrifu-
gal clutch arrangement (2) comprises a torque-limiting means (12) arranged such that the friction element (4), when in its engaged
condition, is adapted to be displaced in a radial direction with respect to the drive shatt (6) if the torque between the friction element
(4) and the inner surtace of the drum-shaped member (8) exceeds a predetermined threshold value of torque, and that the clutch in
this case slips. The centrifugal clutch arrangement (2) comprises at least one mass element (14) that is arranged such that it can be
displaced and that is adapted to transter through a transfer arrangement (16) motion from the mass element (14) to the said friction
element (4) through the said torque-limiting means (12) such that the said friction element (4) is displaced in the radial direction, de -
pending on the rate of rotation of the drive shaft (6), with respect to the drive shaft (6) for engagement and disengagement of the
clutch.
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Title

Centrifugal cluich arrangement

Technical area

The present invention concemns a centrifugal clutch arrangement according {o the

introduction of the independent claim.

Backaround to the invention

A centrifugal clutch is a type of cluich that is controlled by centrifugal force.
According to some applications, the clutch is connected to a drive shaftfrom a
combustion engine. VWhen the rate of revolution of the engine is at idling, the
clutch is in its neutral condition; when the engine is operated at a rate of revolution
that exceeds a certain rate of revolution the clutch starts to drive in what is known
as its engaged condition. If the engine is operaied at a rate of revolution that is
higher, the clutch becomes completely engaged. This is controlled by, for
example, weights on the lamellae of the cluich.

One advantage of centrifugal clutches is that they do not require any external

control.

The following patent documents concern centrifugal clutches in which, among
other things, springs with weights are used to conirol the engagement and

disengagement of the ciutch.

US-2012/0018269 concemns a centrifugal cluich with a separate sliding cluich unit.
The cluich is engaged when the rate of rotation of the driving shaft is higher than
a threshold value, and it is disengaged when the rale of rotation exceeds a

second threshold value.

US-6575282 concerns a mechanical clutch between two non-driving wheel shafis,
in which one variant concerns connected shafts that comprise centrifugal clutches
that transfer torque in a manner that is proportional to the speed of the vehicle

and the difference in spesd between the wheels on the shafls.
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EP-0816705 concerns a spring-loaded centrifugal clutch provided with weights

that influance a friction element.

US-3747731 reveals a centrifugal clutch intended to maintain a constant speed.

Anocther type of cluich is that known as a "sliding clutch”, which is used avoid
sudden changes in torgue at the drive shaft having a negative influence on the
unit that is to be driven through the cluich. Through a sliding clutch, torques that
arg oo high, which may occur during change of, for example, the rate of
revolution, are not permitied o pass, since the clutch will slip if the torque

becomes too high.

The purpose of the invention is {o achieve an improved cenirifugal cluich
arrangement that demonstrates the advantages of both centrifugal clutches and

sliding clutches.

To be more specific, the purpose is not only {o achieve slipping of the clutch when
the forgue exceeds a predetermined maximal torque, but also that the
engagement {akes place at a specific lower rate of revolution, and that the

disengagement takes place at a second specific higher rate of revolution.

Summary of the invention

The purposes stated above are achieved with the invention defined by the

independent patent claim.

Preferred embodiments are defined by the non-independsnt claims.

Through the invention, a cluich is achieved that is adapted to control three

important functions whan driving through a coupling.

These thres functions are;
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~ t0 achieve the functionality of a siiding cluich through slipping occurring if the
forgue exceeds a threshold value of torque

- that the clutch is engaged at a first, lower rate of revolution

- that the clutch is disengaged at a second, higher rate of revolution.

One application of the centrifugal clutch arrangement is to use it for the
engagement of an AC system for a vehicle, where the AC system has a normal
working range of 1000-3500 revoiutions per minute {rpm).

Such a system demonstrates resonance frequencies at low frequencies that arise
during the start of the engine. At the rate of revolution of idling, which is often in
the interval 500-800 rpm, it is desirable that the AC system is not engaged.
According to the invention, the arrangement demonstrates a lower interval for the
rate of rotation of the drive shaft when the AC system is not engaged.

At high rates of revolution of the engine, preferably greater than approximately
3500 rpm, it is desirable to disengage operation of the AC system. Through the
invention, operation of the AC system at too high a rate of revolution is avoided.
{tis, furthermore, sometimes desirable to start and stop the AC system during
opergtion. Extremely high values of torque, known as "load spikes”, arise during
such an engagement, and it is preferable that these be avoided. Through the
slipping that the arrangement achieves through the spring-loaded friction element,

it is avoided that these load spikes are transferred {o the AC system.

Brief description of drawings

Figure 1 shows a schemalic longitudinal section of a centrifugal cluich
arrangement according to the invention in a disengaged condition.

Figure 2 shows a schematic longitudinal section of a centrifugal clutch
arrangement according to the invention in an engaged condition.

Figures 3a-3c show schematic cross-sections of an embodiment of the centrifugal
clutch arrangement according to the invention in various conditions of

gngagement.
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Figures 4a-4c show schematic cross-sections of another embodiment of the
centrifugal clutch arrangement according to the invention in varicus conditions of

engagement.

3 Deilailed description of preferred embodiments of the invention

The centrifugal cluich arrangement according te the invention is preferably
adapied to be used for driving an air conditioning system (AC system) of a
vehicie, such as a bus or a lorry.

Also cther areas of application are, of course, possible, for example on vessels

18 and inindustry, as is also the use of the arrangement to drive other systems.

The invention will be described in detail below with reference to the drawings.

Figures 1 and 2 show schematic longitudinal sections of the cenirifugal cluich
15 arrangement according to the invention in a disengaged condition and in an

engaged condition, respectively.

The centrifugal clutch arrangement 2 comprises at least one friction element 4
arranged at, and adapted to rotate together with, a drive shaft 6, a drum-shaped

24 member 8 arranged at, and adapted to rotate {ogether with, a second shaft 10.
The drive shaft 8 is connected o, for example, a combustion engine, and the
second shaft is connected to and intended fo drive, for example, an AC system.
Two friction elements 4 arranged ong on each side of the drive shaft 8 are shown
in the drawings. Within the scope of the innovative concept of the invention, the

25 number of friction elements may be three, four or more, which friction elements
are symmetfrically distributed around the drive shaft. The invention will be
described below with reference 10 one friction elemeant. it shall, however, be
understood that the means and elements that are described in association with
the friction element are arranged for each of the friction elements in the

30 arrangement
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The friction eiement 4 is adapted o be displaced belween a disengaged condition
and an engaged condition, which is Hlustrated in Figure 1 by double-directed
arrows. In the engaged condition (see Figure 2), the friction element 4 is in
contact with the inner surface of the drum-shaped member 8 in order 10 achisve a
connection between the friction element 4 and the drum-shaped member 8 in

order in this way to transfer rotation from the drive shaft 8 {o the second shaft 10.

The centrifugal cluich arrangement 2 comprises a torque-limiting means 12
arranged such that the friction element 4, when in its engaged condition (sse
Figure 2), is adaptad {o move in a radial direction with respect to the drive shaft 6
if the torgue between the friction element 4 and the inner surface of the drum-
shaped member 8 exceeds a predetermined threshold value of torgue, and that

the clutch in this case slips.

The centrifugal cluich arrangement 2 comprises further at least one mass slement
14 that is arranged to be displaceable and that is adapted to transfer through a
transfer arrangement 18 motion from the mass element 14 o the said friction
element 4 through the torque-limiting means 12 such that the said friction element
4 is displaced in the radial direction with respect {o the drive shaft 6 for
engagement and disengagement of the clutch. The mass element 14 is arranged
such that it can be displaced in an essentially radial direction with respect o the
drive shaft 6 and that the motion of the mass element 14 depends on the rate of

rotation of the drive shaft 6.

According to one embodiment, the torque-limiling means 12 is constituted by &
spiral spring arranged to absorb radially direcied forces. The torque-limiting
means may be constituted also by an elastic material, in the form of, for example
a cylinder, that has been dimensioned such that the desired properties are

achieved. The elastic material may be a rubber material.

The torque-limiting means 12 must be able o withstand sufficient large radially

directed forces such that the friction element 4, in its engaged condition, can
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transfer the rotation to the drum-shaped member without slipping, when the

forgue lies below the predetermined threshold value of torque.

in more detail, the mass element 14 and the transfer arrangement 16 are adapted
to influence the friction element such that when the rate of rotation is in & first
interval of rate the clulch is disengaged, when the rate of rotation is in a second
interval of rate, in which the rates of rotation exceed the rates in the first interval of
rate, the cluich is engaged, and when the rate of rotation is in a third interval of
rate, in which the rates of rotation excesd the rates in the second interval of rale,

the clutch is disengaged.

The first interval of rate covers rates of rofation from 0 up to a first predetermined
threshold value that preferably lies in the interval 300-1000 rpm.

The second interval of rate covers raies of rotation from the first threshold value o
a second predetermined threshold value that preferably lies in the interval 2500-
4000 rpm.

The third interval of rate covers rates of rotation that exceed the second threshcoid
value.

For applications for AC systems, an exampie of an appropriate region of

engagement {the second interval of rate) is 800-3500 rpm.

According o one embodiment, the centrifugal cluich arrangement 2 comprises at
least one extended support 18 fixed o the said drive shafi 8 and has an
essentially radial extension. The friction element 4 is arranged such that it can be

displaced in connection with the outer end 20 of the said support 18

The fransfer arrangement 16 can be brought to reality in a number of different

ways, and two variants will now be described in more detail.

One embodiment of the transfer arrangement is shown in Figures 3a-3c¢.
According 1o this embodiment, the transfer arrangement 18 comprises g link arm

system 22 that is fixed at one end 23 at the said support 18. The link arm sysiem
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22 is adapted o transfer motion from the mass element 14 o the said friction
element 4 through the torque-limiting means 12.

A spring-loaded unit 25 is arranged between the mass element 14 and the
support 18. The spring-loaded unit 25, which is constifuted by, for example, a
spiral spring, is adaplied to exert a radially inwardly directed force at the mass
element that depends on the distance of the mass element from the drive shafi.
The radially inwardly directed force is 1o balance the centrifugal force to which the
mass eiement is exposed when the drive shaft rotates.

The link arm system comprises a number of rigid link arms joined {o each other
through joints that are depicted in the drawings by filled circles. One jointis
arranged in association with the torque-limiting means 12. One joint is arranged in
association with the mass element 14 and one joint is arranged ai the support 18
close to the drive shaft 8. Link arms from these joints are subsequently connected

to a uniting joint 27.

The centrifugal clutch arrangement is shown in Figure 3a when the rate of rotation
of the drive shaft 6 is in the first interval of rate.

The spring-loaded unit 25 is arranged to hold the mass element under spring
tension in such a condition that the clutch is disengaged. This occurs through the

link arm system holding the friction element in is disengaged condition.

The centrifugal cluich arrangement is shown in Figure 3b when the rate of rotation
of the drive shaft 8 is in the second interval of rate. In this case, centrifugal force
influences the mass slement such that it has been displaced ocutwards such that
the link arm system now influences the friction element such that the clutch is in

its engaged condition.

The centrifugal cluich arrangement is shown in Figure 3¢ when the rate of rotation
of the drive shaft 8 is in the third interval of rate. In this case, centrifugal force
influences the mass slement such that it has been displaced a further distance

outwards from the condition that is shown in Figure 3b. The link arm system in this
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way influences the friction element such that the clutch is in its disengaged

condition.

A second embodiment of the transfer arrangement is shown in Figures 4a-4c¢.
According to this embodiment, the transfer arrangement 18 comprises an
eccentric system 24 that is fixed in a manner that allows rotation at the support 18
and adapted to transfer motion from the mass element 14 to the friction element 4
through the torque-limiting means 12.

An outer part of the eccentric system 24 is in contact with the torgue-limiting
means 12. A spring-loaded unit 25 is arranged between the mass element 14 and
the support 18. The spring-loaded unit 25', which is constituted by, for example, a
spiral spring, is adapied to exert an essentially radially inwardly directed force at
the mass element that depends on the distance of the mass element from the
drive shaft. The radially inwardly directed force is to balance the cenirifugal force
{0 which the mass element is exposed when the drive shafi rotales.

The centrifugal clutch arrangement is shown in Figure 4a when the rate of rotation
of the drive shaft 6 is in the first interval of rate.

The spring-loaded unit 25" is arranged to hold the mass element under spring
tension in such a condition that the clutch is disengaged. This occurs through the

eccentric system holding the friction element in iis disengaged condition.

The cenirifugal cluich arrangement is shown in Figure 4b when the rate of rotation
of the drive shaft 8 is in the second interval of rate. In this case, centrifugal force
influences the mass slement such that it has been displaced ocutwards such that
the eccentric system now influences the friction element such that the clutch is in

its engaged condition.

The centrifugal cluich arrangement is shown in Figure 4¢ when the rate of rotation
of the drive shaft 8 is in the third interval of rate. In this case, centrifugal force
influences the mass element such that it has been displaced a further distance

outwards from the condition that is shown in Figure 4b. The eccentric system in
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this way influences the friction element such that the cluich is in its disengaged
condition.

The present invention is not limited to the preferred embodiments described
5 above. Various aliernatives, modifications and equivalents can be used. The
embodiments above are, therefore, not to be considered as limiting the protective

scope of the invention, which is defined by the attached patent claims.
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Claims

1. A centrifugal clutch arrangement (2) comprising at least ong friction
element (4) arranged atl, and adapted o rotate together with, a drive shafi (6), a
drum-shaped member (8) arranged atl, and adapted o rotate together with, a
second shaft {10}, whereby the friction element (4) is adapted {0 be displaced
between a disengaged condition and an engaged condition, in the engaged
condition the friction element (4) is in contact with the inner surface of the drum-
shaped member {8) in order to achieve a coupling between the friction element (4)
and the drum-shaped member (8) in order in this way o transfer rotation from the
drive shaft (6) to the second shaft (10),

characterised in that the centrifugal clutch arrangement (2} comprises a torgue-
limiting means (12) arranged such that the friction element (4), in its engaged
condition, is adapied to move in a radial direction with respect {o the drive shaft
(8) if the torgue between the friction element (4) and the inner surface of the
drum-shaped member (8) exceeds a predetermined threshold value of torgue and
that the cluich in this case slips, and that the centrifugal cluich arrangement (2)
comprises at least one mass slement (14) arranged such that it can be displaced
and that is adapted fo transfer motion through a transfer arrangement (18) from
the mass element (14) {o the said friction element (4} through the said torque-
imiting means (12) such that the said friction slement (4) is displaced in the radial
direction with respect to the drive shaft (6) for engagement and disengagement of
the cluich, whereby the mass element (14) is arranged such that it can be
displaced in an essentially radial direction with respect to the drive shaft (6), and
whereby the motion of the mass element (14) depends on the rate of rotation of
the drive shafi (6).

2. The centrifugal clutch arrangement (2) according to claim 1, whereby
the said torque-limiting means (12) is constituted by a spiral spring arranged o

absorb radially directed forces.

3. The centrifugal clutch arrangement (2) according to claim 1 or 2,

whereby the mass element (14) and the transfer arrangement (18) are adapted o
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influence the friction element such that when the rate of rofation is in a first
interval of rate the clutch is disengaged, when the rate of rotation is in a second
interval of rate, in which the rates of rotation exceed the rates in the first interval of
rate, the clutch is engaged, and when the rate of rotation is in a third interval of
rate, in which the rates of rotation exceed the rates in the second interval of rate,

the clutch is disengaged.

4. The cenirifugal cluich arrangement (2) according 1o any one of claims
1-3, comprising at least one extended support (18) fixed at the said drive shaft (8)
and with an essentially radial extension, whereby the said friction element (4} is

arranged such that it can be dispiaced in association with an outer end (20) of the

said support (18).

5. The centrifugal cluich arrangement (2) according to claim 4, whereby
the transfer arrangement (16} comprises a link arm sysitem (22) that is fixed at
one end (23) at the said support (18) and that is adapted {o transfer motion from
the said mass selement {14) to the said friction element (4} through the torgue-

limiting means (12).

6. The centrifugal chutch arrangement (2) according to claim 4, whereby
the transfer arrangement (18) comprises an eccentric system (24) that is fixed
such that it can rotate at the said support {18) and that is adapted {o transfer
maotion from the said mass element (14) to the said friction element (4) through

the torque-limiting means (12).

7. The centrifugal clutch arrangement (2) according to any one of the
preceding claims, whereby the centrifugal clutch arrangement is adapted for the

driving of an air conditioning system (AC system) for a vehicle.



WO 2014/193293 PCT/SE2014/050633
1/2
4. C—) 8
¢ | 5
12 -
16
6 3 10
14718+ /
) e e B ]-----
14 18~
12—% . 4—_—£ L 2
FIG. 1 4 - = 16\’.?‘ o
6 14 10
18—
(M-S e )
18—
1614
12—
47 z' FIG. 2




WO 2014/193293 PCT/SE2014/050633

2/2
2 2
Ny 8 N\ 8
4 —,:|/20 4 20
= 12—
12—+ -
~ o4 K 24
o 0 14
N
18\" 18\" 251
n 14
6 6
25’
FIG. 4a FIG. 4b
2
\ 8
4 =20
12— =
24 N 14
(@)
v :
18 —| 25
6

FIG. 4c



INTERNATIONAL SEARCH REPORT

International application No.

PCT/SE2014/050633

A.

CLASSIFICATION OF SUBJECT MATTER

IPC: see extra sheet

According to International Patent Classification (IPC) or to both national classification and IPC

B.

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: F16D

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

SE, DK, FI, NO classes as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, PAJ, WPI data

C.

DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X

47; figures

GB 109945 A (CLARKE CHAPMAN LTD ET AL), 4 October
1917 (1917-10-04); page 3, line 57 - page 4, line 7; figures 1,2

US 4117918 A (SILBERSCHLAG RUSSELL EARL), 3 October
1978 (1978-10-03); abstract; column 3, line 43 - column 4, line

1,2,4-7

1,2, 4-7

X

Further documents are listed in the continuation of Box C.

& See patent family annex.

*
“AP

“pr

“r

“O”

“p»

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later than
the priority date claimed

w

wye

oy

R

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

15-10-2014

Date of mailing of the international search report

15-10-2014

Name and mailing address of the ISA/SE
Patent- och registreringsverket

Box 5055

S-102 42 STOCKHOLM

Facsimile No. + 46 8 666 02 86

Authorized officer
Carl Froderberg

Telephone No. + 46 8 782 25 00

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.

PCT/SE2014/050633

C (Continuvation). DOCUMENTS CONSIDERED TO BE RELEVANT

ET AL), 19 July 1917 (1917-07-19); claim 1

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US 20120018269 A1 (YANG TAI-HER), 26 January 2012 3
(2012-01-26); abstract

A 1,2,4-7

A US 2825437 A (CHARLES REYKJALIN), 4 March 1958 (1958- | 1-7
03-04); column 1, line 19 - line 23; claim 1

A US 3265172 A (KUNIO ATSUMI ET AL), 9 August 1966 (1966- | 1-7
08-09); column 2, line 35 - line 56

A US 2673633 A (ARTHUR MILLER ALBERT ET AL), 30 March | 1-7
1954 (1954-03-30); column 3, line 70 - column 5, line 17;
figures 1,2; claims 1, 14

A US 2753030 A (WIGHT WILLIAM A), 3 July 1956 (1956-07- 1-7
03); claim 1

A US 2091919 A (EDWARD FREEBORN JAMES), 31 August 1-7
1937 (1937-08-31); page 1, line 1 - line 9; claim 1

A GB 2265191 A (YANG TAI HER), 22 September 1993 (1993- 1-7
09-22); abstract; figures

A GB 753920 A (GUSTAVE BURKHARDT), 1 August 1956 1-7
(1956-08-01); page 1, line 23 - line 50

A GB 107785 A (MATHEEUWISSEN WALTERUS THEODOR 1-7

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/SE2014/050633

Continuation of: second sheet
International Patent Classification (IPC)

F16D 43/22 (2006.01)
F16D 43/14 (2006.01)

Form PCT/ISA/210 (extra sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/SE2014/050633
GB 109945 A~ 04/101917 NONE
us 4117918 A 03/10/1978 AU 508854 B2  03/04/1980
AU 2327077 A 21/09/1978
CA 1050855 A1 20/03/1979
DE 2713661 C3  28/08/1980
FR 2376337 A1 28/07/1978
GB 1572616 A 30/07/1980
IT 1071325 B 02/04/1985
JP S56382946 A 21/07/1978
JP S6135413 B2  13/08/1986
SE 420642 B 19/10/1981
e SE 7702872 A 29/06/1978
us 20120018269 A1 26/01/2012 CN 102345688 A 08/02/2012
JP 2012052655 A 15/03/2012
T™W 201207263 A 16/02/2012
e us 8727090 B2 20/05/2014
u_ 2825437 A 04/03/1958 NONE
us_ 3265172 A 09/08/1966 NONE
u 2673633 A 30/03/1954 NONE
u 2753030 A 03/071956 NONE
us 2091919 A 31/08/1937 GB . 455239 A 16/10/1936
GB 2265191 A 22/09/1e93 NONE
GB.___ 753920 A 01/08/1956 NONE
GB 107785 A 19/07/1917 NONE

Form PCT/ISA/210 (patent family annex) (July 2009)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report

