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(564) DUAL FRICTION CLUTCH FOR AN AUTOMATIC TRANSMISSION OF A MOTOR VEHICLE

(57)  Aclutch comprises a clutch cover (3) connected
to a flywheel (2), and an inner shaft (7) and an outer shaft
(9), bearing mounted concentrically relative to each other
and coaxially relative to an engine shaft. First (6) and
second (8) clutch discs and a pressure plate (5) arranged
therebetween are seated on the shafts (7, 9). Both clutch
discs (6, 8) are axially enclosed from the outside by fric-
tion surfaces of the flywheel (2) and of a thrust plate (10)
axially supported on the clutch cover (3). Clutch discs (6,
8) transfer the drive from the engine shaft (1) to the se-
lected inner (7) or outer (9) shaft alternatively clamped
by an actuator (S) controlled by the fluid pressure. The
pressure plate (5) is slidably seated on the inner shaft Fig. 1
(7) by means of a cylinder (19) of the double-action pis-

ton-type actuator (S). The piston (18) of the actuator (S)

is in the form of a ring set off from the inner shaft (7) and

separates two chambers (A and B) on both sides, con-

nected to a supply head (30) through channels (20, 21)

guided along the inner shaft (7). The thrust plate (10) is

supported on the clutch cover (3) by means of an axial

clearance adjustment assembly (R).
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Description

[0001] The subject of the invention is a dual friction
clutch, intended for an automatic transmission of a motor
vehicle, equipped with controlled actuators that switch
individual stage gears.

[0002] In the design of various machines, there are
sometimes conditions requiring the torque transmission
path to be changed from an engine through a dual, dis-
engaging friction clutch to a selected one of the two clutch
shafts bearing mounted concentrically. Such conditions
occur in the drive system of a road motor vehicle
equipped with an automated stage transmission. The
torque is supplied to the gearbox through a double friction
clutch using one of the two clutch shafts selected by the
control system, which are connected inside the transmis-
sion to intermediate shafts having output gears of odd or
even gears mounted thereon. The most commonly used
are dual, disengageable friction disc clutches, clamped
alternately with levers controlled mechanically or hydrau-
lically, with the task of quick shifting without interrupting
the tractive force transmitted on the wheels. Couplings
of such design presented i.a. in patents EP1985877B1
and DE102009053034B4 have a cover connected to an
engine shaft and two shafts: an inner one and an outer
one which are bearing mounted concentrically relative to
each other and coaxially to the engine. A first clutch disc
is seated on the inner shaft, a second clutch discis seated
on the outer shaft and there is a pressure plate between
them rigidly connected to the clutch cover, acting at the
same time as a flywheel. Both clutch discs are axially
enclosed from the outside by friction surfaces of thrust
plates, which are pressed against the pressure plate by
clutch levers supported on the clutch coverand the lower
ends of which are moved by axial release bearings. In
the solution of EP1985877B1 the release bearing of the
first thrust plate levers is moved by an external hydraulic
actuator through a pusher guided inside the inner shaft
axis, and the release bearing of the second thrust plate
levers by a hydraulic actuator attached to the transmis-
sion body. Inthe clutch of DE 102009053034B4 - similarly
to solutions of EP2326853B1 and EP3134658B1 - both
release bearings are driven by hydraulic actuators at-
tached to the transmission body, while the first thrust
plate is driven by a separate pressure ring.

[0003] Various solutionsare used in friction disc clutch-
es in order to automatically adjust the axial clearance
which compensates for the wear of friction surfaces, es-
pecially clutch disc linings. For example, such assem-
blies presented, ia., in the patent descriptions
EP0857261B1 and PL198488B1 are installed between
the thrust plates and the clutch cover. They contain a
thrust ring cooperating through axial wedge cuts with a
thrust plate, and which is moved circumferentially by a
worm gear driven by a ratchet wheel.

[0004] Thesubjectofthe presentinvention isto provide
a dual disc clutch design for an automatic transmission
of a motor vehicle with a minimum shift time and an im-
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perceptible loss of drive force of the vehicle wheels during
a controlled gear change.

[0005] A clutch according to the invention comprises
many features in common with the above-described
known solutions: it comprises a clutch cover connected
to a flywheel, and an inner shaft and an outer shaft bear-
ing mounted concentrically relative to each other and co-
axially relative to an engine shaft. First and second clutch
disc and a pressure plate arranged therebetween are
seated on the shafts. Both clutch discs are axially en-
closed from the outside by friction surfaces of the flywheel
and of a thrust plate axially supported on the clutch cover,
wherein the clutch discs transfer the drive from the engine
shaft to the selected inner or outer shaft alternatively
clamped by actuators controlled by the fluid pressure.
The essence of the solution lies in the fact that the pres-
sure plate is slidably seated on the inner shaft by means
of a cylinder of a double-action piston-type actuator, the
piston of which, in the form of a ring set off from the inner
shaft, separates two chambers on both sides, connected
to a supply head through channels guided along the inner
shaft.

[0006] Preferably, the thrust plate is supported on the
clutch cover by means of an axial clearance adjustment
assembly.

[0007] Moreover, itisintentional for the axial clearance
adjustment assembly to have a thrust ring cooperating
slidably with the thrust plate via an adjusting wheel having
teeth and a thread, adjusted by a plate having a tooth
and connected to the pressure plate.

[0008] Contrary to the previously known dual clutches,
an overdrive of the clutch according to the invention is
carried out by shifting the pressure plate directly by a
coaxial hydraulic cylinder rigidly connected to it, without
reducing the clearance in the intermediate elements.
[0009] The dualclutch according to the invention is ex-
plained by the description of an exemplary embodiment
shown in the drawing, in which Fig. 1 shows an axial
section of a dual clutch connected to a four-speed trans-
mission, Fig. 2 shows a section according to the line X-
X indicated in Fig. 1 through a horizontal clearance ad-
justing assembly R, Fig. 3 shows an enlarged portion of
the section of the horizontal clearance adjusting assem-
bly R of Fig. 1, with indicated clearance and dimensional
conditions of wear.

[0010] The clutch is connected to a crankshaft 1 of a
combustion engine through the flywheel 2, to which a
clutch cover 3 is screwed from the inside. In the space
bounded by the flywheel 2 and the clutch cover 3 there
are two clutch discs: a first clutch disc 6 and a second
clutch disc 8, as well as a pressure plate 5 and a thrust
plate 10. The first clutch disc 6 is responsible for trans-
mitting the drive to the odd gears, cooperating on one
side with the flywheel 2 and on the other side with the
pressure plate 5. The second clutch disc 8 is located on
the other side of the pressure plate 5 and on the trans-
mission side it cooperates with the thrust plate 10 em-
bedded in the clutch cover 3. The thrust plate 10 and the
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pressure plate 5 are connected to the clutch cover 3 by
joint plates 11. The first clutch disc 6 is connected to an
inner shaft 7 and the second clutch disc 8 is connected
to the outer shaft 9. The pressure plate 5 is attached to
a hydraulic actuator S which is slidably mounted on the
inner shaft 7 through a cylinder 19, and its piston 18,
made as an annular shoulder on this shaft, separates
hydraulic chambers A and B on both sides, connected
to ahydraulic head 30 through channels 20 and 21 guided
along the inner shaft 7. Between the thrust plate 10 and
the clutch cover 3 an axial clearance adjustment assem-
bly R is situated which cooperates with notches on the
thrust plate 10 through a thrust ring with axial wedge
notches 12. The initial position of the ring 12 is deter-
mined by a pressure spring 13. A plate 16 having a tooth
forms a part of the pressure plate 5. Under certain con-
ditions, the tooth of the plate 17 acts on an adjusting
wheel 14 having teeth spaced with a pitch Ly and athread.
In the transmission, input gears of a first gear 22 and of
a third gear 26 are permanently mounted on the internal
shaft 7, input gears of a second gear 24 and of a fourth
gear 28 are mounted on the outer shaft 9. Output gears
of a first 23, second 25, third 27 and fourth 29 gears are
rotatably mounted on an output shaft of the transmission.
[0011] When the vehicle starts to move, the drive from
the crankshaft of the engine 1 is transmitted to the fly-
wheel 2, the clutch cover 3 and the pressure plate 5. The
increasing pressure in the channel 20 and in the chamber
A of the hydraulic actuator S acts on the pressure plate
5, pressing it against the first clutch disc 6 and the fly-
wheel 2, the effect of which is a frictional moment trans-
mitted from the inner shaft 7 to the input gear of the first
gear 22 and further to the output gear of the first gear 23.
Before shifting to the second gear scheduled by the con-
troller, the output gear of the second gear 25 is connected
to the output shaft. The very switching to the second gear
takes place when the pressure in the hydraulic system
changes, when the pressure loss in the chamber A and
the pressure increase in the chamber B will disengage
the first clutch disc 6 and move the pressure plate 5
against the second clutch disc 8 with a pressure against
the thrust plate 10. The disconnection time of both clutch-
es is very short due to the small value of nominal clear-
ances L, between the friction surfaces. The automatic
axial clearance adjustment assembly R, as a lining wear
corrector, ensures a constant value of nominal clearanc-
es L, during operation, and thus minimizes the stroke of
the hydraulic actuator S and the clutch switching time.
The regulation principle is based on the appropriate tooth
spacing Li on the adjusting wheel 14. The tooth pitch L,
greater than twice the nominal clearance L, causes that
the adjustment assembly R does not work until the min-
imum wear limit value W appears. The tooth 17 of the
plate does not engage any of the adjacent teeth 15 on
the adjusting wheel 14. When wear W occurs on any of
the clutch discs 6 or 8, the tooth 17 of the plate acts on
the tooth 15 of the wheel causing its rotation and circum-
ferential displacement on the thread which rotates the
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thrust ring with wedge notches 12 and, as aresult, moves
the thrust plate 10 towards the flywheel 2, bringing the
clearance between the clutch discs 6 and 8 and the co-
operating friction surfaces of the flywheel 2, the pressure
plate 5 and the thrust plate 10 to the required value of
the nominal clearance L,

List reference numbers in the drawing

[0012]

1- crankshaft of a combustion engine,

2- flywheel,

3- clutch cover,

4 - needle bearing centering the clutch shaft 1 with
respect to the flywheel,

5- pressure plate,

6 - first clutch disc,

7- inner shaft,

8- second clutch disc,

9- outer shaft,

10 - thrust plate,

11 - joint plate,

12 - thrust ring with wedge notches,

13 - spring,

14 - adjusting wheel having teeth and a thread,

15 - wheel tooth,

16 - plate having a tooth,

17 - plate tooth,

18 - piston of actuator S,

19 - cylinder of actuator S,

20 - channel to chamber A,

21 - channel to chamber B,

22 - input gear of first gear,

23 - output gear of first gear,

24 - input gear of second gear,

25 - output gear of second gear,

26 - input gear of third gear,

27 - output gear of third gear,

28 - input gear of fourth gear,

29 - output gear of fourth gear,

30 - hydraulic gear with valves.

S- hydraulic actuator

A, B - hydraulic actuator chambers

R- axial clearance adjustment assembly

Lo - nominal clearance

Lg- tooth pitch

W - boundary minimum wear value

Claims

1. A dual friction clutch for an automatic transmission
ofa motor vehicle, comprising a clutch cover (3) con-
nected to a flywheel (2), and an inner shaft (7) and
an outer shaft (9) bearing mounted concentrically
relative to each other and coaxially relative to an en-
gine shaft, wherein first (6) and second (8) clutch
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discs and a pressure plate (5) arranged therebe-
tween are seated on the shafts (7, 9), wherein both
clutch discs (6, 8) are axially enclosed from the out-
side by friction surfaces of the flywheel (2) and of a
thrust plate (10) axially supported on the clutch cover
(3), wherein the clutch discs (6, 8) transfer the drive
from the engine shaft (1) to the selected inner (7) or
outer (9) shaft alternatively clamped by means of the
controlled fluid pressure, characterized in that the
pressure plate (5) is slidably seated onthe innershaft 70
(7) by means of a cylinder (19) of a double-action
piston-type actuator (S), the piston (18) of which, in

the form of a ring set off from the inner shaft (7),
separates two chambers (A and B) on both sides,
connected to a supply head (30) through channels 15
(20, 21) guided along the inner shaft (7).

The clutch according to claim 1, characterized in
that the thrust plate (10) is supported on the clutch
cover (3) by means of an axial clearance adjustment 20
assembly (R).

The clutch according to claim 2, characterized in
that the axial clearance adjustment assembly (R)
has a thrust ring (12) cooperating slidably with the 25
thrust plate (10) via an adjusting wheel (14) having
teeth (15) and a thread, adjusted by a plate (16) hav-
ing a tooth (17) and connected to the pressure plate

(5).
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