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_DESCRIPTICN 5 The present invention relates to a nulti-disc
frection coupling device, in particular a clutch or a brake, of the
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Automatic transmissions currently use, for controlling

the transmission ratio which they provide, multi-disc

clutches comprising an alternation of plates -or discs-

connected to one and respectively to the other of two

- 20 rotary members which must be selectively coupled and

uncoupled. The coefficient of friction of the material

used for the discs and the number of discs and their

diameter have an effect on the axial engagement force

which it will be necessary to apply to the clutch in

25 order that the latter is capable of transmitting to one

of the rotary members the torque.received from the other.

These clutches work in an oil bath whose function is

cooling, the reduction of wear and the elimination of any

residual friction even if the clearance between the discs

30 is very small when the clutch is in the disengaged state.

Normally, the discs are made of hardened steel and their

thickness is choseh to be as low as is reasonably

 possible. In



thi'ckness is chosen to be'as low as is reasonably - possi ble. In

-2- " fact it is sought to reduce the axial dinension of the

mul ti-disc‘clutch. In practice, these clutches do not always have
t he qualities expected of them 'In parjicular, the change 5 from
the coupled state to the wuncoupled state is ~sonetinmes sudden.
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i's uncertain, which determine the points of change from one ratio to
another in the transmission. The term "point of change"

15 refers to each pair of values, speed of rotation/torque:
to Dbe transmitted, for which the transmission
automatically changes from one ratio to another. There
are an infinite number of possible points of change
because each value of torque to be transmitted

20 corresponds to a speed of rotation at which the change of
ratio in question will be made.

In the transmissions according to WO-A-92 07 206,
the change from a given transmission ratio to a lower
transmission ratio is carried out when the clutch,

25 submitted to a calibrated engagement force, is no longer
capable of transmitting the torque and therefore begins
to slip. If the coefficient of friction is uncertain,
the point of change for such a change of ratio will
itself be uncertain.

30 - The change from a ratio to a higher ratio results
from a different process according to which the
calibratéd._engagement force progressively overcomes a
contrary force generated by a gearing reaction. At the
same time, the passage of an increasing proportion of the

35 power through the clutch progressively causes



t hef poi At of change for -such a change of ratio will itsel f be

uncertai'n. 30 The change froma ratio to a higher ratio results

froma different process according to which the cal i brated engagenent
force progressively overcones a contrary force generated by a gearing
reaction. At the same tinme, the passage of an increasing proportion of

the 35 power theRughgkheiagUuirelcRioar %S idMQlapgeditses This finally makes.
bossi bl e for thelEnGRISTHE riTbeths AMAGAP: sfotce Lo Aty SoFal
process necessitsupsehagh.UBhis protdd® necessitatidsohdghr ghaliegsbhpthe
change processeststEiPrel FeteERohdhi® Belfel Oy, gtecss 4fF r¥fcidn
under | oad whi crdeséredngeravoid fiadtsin the case of entirely conventional

tomat i t 588 YAk -
aut omati c ransgsaﬁ?ggat%etegahae awc%@%%sargqgggyﬂea, %ﬁw&&%he

actuat ed by actuator are thensel ves control ] ogli c control
circuits. discsy hasPhasnsspbwhrhebieni waden 1oad i whish | a%e t}rRger

the coeffici enéI etfrx]aﬁriit:]ﬁ-i Whebetrnsen éﬁe@ntﬁirﬁqsl \éabheéntionay té’utom?ticﬁ]
‘tenperature an at _these variations re soyr of . nbst of _the
obser ved operati{)’ﬁﬁ?sﬂﬁﬁt‘:?g.s v'a;lbqre tﬁexﬁﬁrﬂﬁ@ﬁeﬁurq’ﬁg g"%ﬁr OBF§§§Fveare
engagenent 10 oceastodtédeby actuatbdrs, whiehtareetldnselvds tdentrslked ilses
as the fricié Do &gﬁggg§e§1r0¥i€%e coefficient of friction

I's’te
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of the clutch, whethefti hass beem rshawnl agcordingintacthet dnventijon that

accordance W th My A~88r@{c4@Bt of friction between steel discs varied
with temperature and that these variations were the

15 source of most of the observed operational defects. For
example, during a progressive engagement process of the
clutch, the temperature of the discs rises as the
friction increases. The coefficient of friction
increases as a consequence. ‘This tends to cause a too-

20 fast locking of the clutch, whether it is controlled by
an actuator or in accordance with WO-A-92 07 206.

In a transmission according to WO-A-92 07 206, the
point of change to a lower ratio depends directly on the
coefficient of friction between the discs. Consequently,

25 the point of change is not the same when the transmission
is functioning at a relatively low temperature or, on the
contrary, at a relatively high temperature, or especially
just after the heating up having resulted from a recent
change of ratio in the opposite direction.

30 A friction coupling device using discs with metal
supports is known from US-A~4 828 089. At least one disc
out of two carries heavily'grooved carbon 1linings in
order to allow an intense circulation of a cooling



In‘a transn155|on accordlng to WO- A-92 07 206, the poi nt of change to a
| ower ratio depends directly on the - coefficient of friction between the
di scs. Consequently, 25 t he point of change is not the same when the
transm ssi on is functioning at a relatigely |ow tenperature or, on the
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15 rotation with the second member, and means for
selectively axially compressing and respectively axially
releasing the discs, is characterized in that the discs
of the second group are essentially made from a carbon-
based material. '
20 It has been observed that the metal/carbon contact
gave rise to a coefficient of friction which was
substantially indifferent to the temperature of the
discs. Furthermore, the friction under load of metal
against carbon generates only insignificant wear, even if
25 it is only slightly lubricated or not lubricated and if
the temperature locally reaches very high values at

certain stéges of the operation.
According to a second aspect of the invention, the
automatic transmission comprising at least one
30 combination of teeth and at least one multi-disc friction
coupling device automatically controlled between the
engaged state and the disengaged state in order to cause
the combination of teeth to function according to a first
and respectively to a second transmission ratio is

35 characterized in that the



based material. 20 . . It has been observed that the netal/carbon

contact gave rise to a coefficient of friction which was
substantiafly indifferent to the tenperature of the di scs.
Furthernore, the friction under |oad of noefgalL agai nst carbon
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conbi nati on. Preferably, the carbon of the discs of the second

15 group 1is reinforced with fibres, in particular with
carbon fibres, according to the technology known as:
"carbon-carbon".

. In particular, in the zone contained between the two
friction faces of the disc, the discs of the second group

20 do not comprise any support, in particular no metal
support. In this way, the discs are less expensive to
manufacture, and their thickness can be reduced for
example to 3 mm, the thickness of the ‘steel discs
preferably being about 1 mm.

25 According to a third aspect of the invention, the
method of making a disc of the second group of a friction
coupling device according to the invention is
characterized in that the disc is cut out in one piece
from a sheet of carbon-based material having a thickness

30 substantially the same as the thickness desired for the
disc of the second group._

The structure, having no internal support, of the

carbon discs is very simple and very reliable. When

" cutting out from the sheet, it is simultaneously possible

35 to form, by a corresponding cutting-out contour, a set of



Preferably, the carbon of t he di scs of the second 15 group 1is reinforced
with fibres, in partlcular wth “carbon fibres, according to the
technology*knomm as "car bon- carbon". In particular, in the
zone cont ai ned between the two - frictiorg f-aces of the disc, the discs
‘of the second group 20 do not conprise any support, in particular no
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features and advantages of the invention wl energ ron1$ _
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— Figure 2 is a partial view of the multi-disc

15 clutch of the transmission shown in Figure 1, in
cross—section; '

- Figures 3 and 4 are views similar to that of
Figure 1, but simplified and relating to
operation as a reduction géar and in direct drive

20 respectively;

—~ Figure 5 is a partial view in cross-section and
in perspective of three discs of the clutch of
the transmission shown in Figures 1 to 4; and

- Figure 6 is a diagrammatic view in perspective

25 showing the method of manufacture of a carbon

. disec.

The transmission shown in Figure 1, intended in

particular for a motor vehicle, comprises a transmission

_ device having two ratios and having an input shaft 2a and

30 an output shaft 2b aligned with the axis 12 of the

transmission. The input shaft 2a is connected to the

output shaft of an engine 5 of a motor vehicle with the

interposition of an input clutch 86. The output shaft 2c

~ 1is intended to driﬁe,'directly or indirectly, the input

35 of a differential in order to drive the drive wheels of
a vehicle. Between the ' '



- Figuré 1 is a partial, diagrammatic half-viewin 10 | ongi t udi nal

cross-séction of a transm ssion . ' having at |east two ratios
according fo the invention, in the rest state, equipped with a
mukti-disc clutch according to the inventi-ory ~ - Figure 2 is a
partial view of the multi-disc 15 clutch of the transm ssion shown
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di agrammat i @ vi SEFRERLFEpecti ve 25 showi ng the nethod of
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30 an output sheransgmissigned with the axis 12 of the transm ssi on.
The input shaft 2a |sTﬁQnr{.§\Iq L it a QUL U St AU NE P Of
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shaft 2b and thd"B¢pht 8 Mt rexheriaty teeth. bOtBane“P&glé'garrﬂY’etlh put. |

i nt er posed anot heatélhbhbes skl mupported, at regular intervals, around the
axis 12 of the transmission device, by a satellite

15 carrier 13 connected rigidly to the output shaft 2b. The
satellites 11 can rotate freely about eccentric journals
14 of the satellite carrier 13. The'planet wheel 9 can
rotate freely about the axis 12 of the transmission
device with respect to the output shaft 2b which it

20 - surrounds. However, a free-wheel device 16 prevents the
planet wheel 9 from rotating in the reverse direction,
that is to say in the direction opposite to the normal
direction of rotation of the input shaft 2a with respect
to the casing 4 of the transmission. '

25 The crown. 8 1is connected in rotation, but free in
axlal sliding, with respect to the input shaft 2a, by the
intermediary of splines 17.

A multi-disc clutch 18 is disposed around the crown
8. It comprises'a stack of annular discs 19 alternating

30 with annular discs 22. The discs 19 are connected in
rotation to the crown 8 with the possibility of axial
sliding. To achieve this, the discs 19 have internal
teeth 15 (F—igure 2) . engaged in grooves 21 which are
integral with the'crown 8. The discs 22 are connected in

35 rotation, with the possibility of axial sliding, to the

~ satellite carrier



device wWith two or nore.ratios and/or a nanually controlled forward
drive/reverse drive change-over 5 nechanism The i nput 2a and
out put 2b shafts are i mobilized with respect to the casing 4
(partially shown) of the transm ssi on. 8 — The transm ssion
device conprises a differential 10 gearing fornmed by an epicyclic train 7.
The train 7 12onpr Teesachievan this t hai ntageal2Q eepmparides ,pl anetits
wheel 9 with ext £haagi i th ; Lt es,
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2a, by the10 lopakeddradiablyspnside tlre grooves 21 nyiti-disc clutch

18 is di sposed aroundrhdes€dMof disds 19 takdMY il o E:8E1 0 Adkiped
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I n rotatio ng.
To achi eve this,satel isescdBrbewel 3 ndmd nilimobile tpdedtle 157 (Whigth ei?)part
engaged in groo:;ae}_s %%g? e integral with the crown 8. The discs
22 are connected in rotation, with the possibility of axial sliding, to

t he satld |ite carfher cage 20 supports centrifugal fly-weights 29
disposed in a ring around the clutch 18.
The fly-weights are therefore connected in rotation
to the output shaft 2b of the transmission device.
Each fly-weight has a solid body 31 located radially
20 outside the discs 19 and 22 and an actuating tip 32
pressed against an external face of the fixed plate 26 by
the intermediary of a Belleville spring 34. The tip 32
is connected to the solid body 31 by an elbow bend arm 33
articulated to the cage 20 about an axis 28 oriented
25 tangentially with respect to the axis 12 of the device.
WO-A-91/13275 describes advantageous arrangements for the
articulated mounting of such fly-weights. The centre.of
gravity G of the fly-weight is located inside or in the
vicinity of the solid body 31, and at a certain distance
30 from the axis'28, said distance being measured parallel
to the axis 12 of the device. _
Thus, the rotation of the satellite carrier 13 tends
to cause the bodies 31 of the fly-weights 29



- 8- ©13. , To achieve this, a cage 20 conprises, onits

radi‘ally internal face, grooves 33 into which are engaged in an

axi al l'y sl fdi ng manner on the one hand external teeth 25 of the discs

;22+and on the other hand external- 5 teet® 24 of the satellite carrier 13
(Figure 1). The grooves 21, 23 consist of open slots between
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articul at eo‘oc o t4- cag¥idb apesPegh $Qst oflﬂ-§ﬁ€’§a°25 of i fHemhacameptyi t h

respect to the aderdshsidimg @'@Vtﬁé centr\.i\@ué\aﬂllsééaﬁtd@%crdfbame fly-
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di stance 30 ]§§! aid di stance being neasured paralle
to the -axi s 12 o 1#9? eV|E%§§ ‘B2 Thus, the rotation of the satellite

carrier 13 %ends Thus cathe dhepb@qeegngloﬁfthaecagy-@@lghﬂ@-zﬁspect
: to the tip 32 causes a movement of relative coming

together between the tip 32 and the mobile plate 27 of
the clutch 18. This relative displacement can correspond
to a compression of the Belleville spring 34 and/or to a
20 displacement of the mobile plate 27 towards the fixed
plate 26 in the direction of engaging the clutch 18.
_ When the transmission device is in the rest state as
shown in Figure 1, the Belleville spring 34 transmits to
the cage 20, by the intermediary of the fly-weights 29
25 against their stop in the rest state, a force which
engages the clutch 18 such that the input 2a of the
transmission device is coupled in rotation with the
output 2b and the transmission device constitutes a
direct drive capable of transmitting a torque up to a
30 certain maximum defined by the compression of the
Belleville spring. o
Furthermore, the teeth of the crown 8, the
satellites 11 and the planet wheel 9 are of the helical
type. Thus, in each pair of teeth engaging under load,
35 opposing axial thrusts appear which are proportional to
the circumferential force transmitted, and therefore to
~ the torque on the input shaft 2a and to the torque on the.
output shaft 2b. The direction of helical inclination of
the teeth is chosen such that '



.97 " to pi vot radially towards the outside about t heir

tangential axes 28 under the effect of their centrifugal force Fa, in
order to make them nove from a position of rest defined by a stop 32
‘against the cage 20 (Figures 1 5 and 3) 1@ a separated position which
‘can be seen in Figure 4. This then results in a relative
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t he transnissjon device Is coupled in rotafion wt
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15 transmitted to the casing 4 by the intermediary of a
thrust bearing B3. Thus, the axial thrust Pac is applied
to the mobile plate 27 of the clutch and with respect to
‘the casing 4, and therefore with respect to the retaining
plate 26 of the clutch, and this occurs in the direction

20 tending to disengage the <clutch 18. This force,
transmitted by the thrust bearing B2 to the cage 20, also
tends to bring towards one another the tip 32 of the fly-
weights 29 and the retaining plate 26, and therefore to
keep the fly-weights 29 in their position of rest and to

25 compress the Belleville spring 34.

This is the situation shown in Figure 3. Assuming
that this situation is reached, the basic functioning of
the device will now be described. As long as the torque
transmitted to the transmission device by the input shaft

30 2a 1is such that the axial thrust Pac in the crown 8
suffices to compress the Belleville spring 34 and to hold
the fly-weights 29 in the position of rest shown in
Figure 3, the separation between the retaining plate 26
and the mobile plate 27 of the clutch is such that the

35 discs 19 and 22 slip against one another without
transmitting torque between them. 1In this



safellites 11 and the planet wheel 9 are of the helical type. Thus,
in each pair of teeth engaging under |oad, 35 opposi ng axial thrusts

appear whith are proportional to the circunferential force
transmtted, and therefore to the torque en the input shaft 2a and to
the torque on the out put shaft 2b. The direction of helical
inclination of casethé&hecagdteklitmsearsielr tthitcan rotate at a speed
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15 unchanged, a time arrives when the centrifugal force of
the fly-weights 29 produces between the retaining plate
26 and the mobile plate 27 an engaging force with is
greater than the axial thrust Pac, and the mobile plate_
27 1is pushed towards the plate 26 to achieve direct
20 drive. o | .
When the clutch 18 is engaged, all of the power is:
transmitted directly from the crown 8, connected to the
input shaft 2a, to the satellite carrier 13, connected to-
the output shaft 2b. Consequently, the teeth of the
25 epicyclic train 7 no ionger work, that is to say that
they no longer transmit any force and they do not give
rise to any axial thrust. Thus, the axial thrust due to
the centrifugal force can be applied fully to urge the
plates 26 and 27 towards one another. The procedure for
30 changing tb direct drive is thus better understood: as
soon as the discs 19 and 22 begin to rub against one
another and transmit a proportion of the power, the teeth
are propertionally off-loaded, the axial thrust . Pac
reduces proportionally and the supremacy of the
35 centrifugal force increases more and more until the
clutch 18 fully provides direct drive.



wei‘ght s"29 and the retaining plate 26, and therefore to keep the
fly- vveughts 29 in their position of rest and to 25 conpress the Belleville

spring 34. This is the situation shown in Figure 3. Assuni ng
that this situation is reached, the basic-fupctioning of t he devi ce
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15 ratio. This is very advantageous on the one hand in

order to avoid the incessant changes of ratio in the
vicinity of certain critical operating points, and on the
other hand in order that situations in which the clutch
18 is slipping are only transient. '

20 The function of the Belleville spring 34 is to
form a safety brake by coupling the engine 5 to the
vehicle wheels when both are at rest, and to modify
advantageously the characteristic of the engaging force
applied to the clutch as a function of the speed of the

25 output shaft 2b, in comparison with an engaging force
which would be produced purely by the centrifugal effect.

Certain features of the multi-disc clutch 18
~according to the present invention will now be described.
Figures 1, 3 and 4 show the multi-disc clutch as

30 comprising only seven .discs in total, but in practice
this number may be considerably higher and can for
example be up to about fifteen or twenty discs.



26'and the nobile plate 27 an engaging force with is greater than the

axi al thrust Pac, and the nobile plate 27 is pushed towards the plate
26 to achieve direct 20 drive. When the clutch 18 is engaged,
alt of the power is transmtted direct{y fromthe crown 8, connected
to the i nput shaft 2a, to the satellite carrier 13, connected to

the output shaft 2b. Théodsseseze) Wwhidhwilaeherehfitee Be repetyéedi €otasi n
no,.l on er transm
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reduces, and/ ora%%ﬁgf%égmgfggﬁéghs £8 F& S%@?nglog& g&s%é'sn %%f tcﬁa@bpool}-nt

at whi ch th1e0f|ycarbon"vxle|§rht3a:2©1¢wlanngerxeqn ddsks have o glehadlixgom 5

sufficient engagskst ffg:ﬁ?fc?]f’ciﬁ n}rg ethe &.ﬂﬁqug rbbh as éhlxr?a &1 the
eed of

clutch 18 begins to slip anet 9 uces
until it stops. OCagRi¢seall of ﬁﬁéeﬁpfeelﬁﬁﬁ#¥¥&é§QJﬂPH9§%ﬁﬁ ﬁﬁkﬁﬁlQﬂm

the gearing fé@é§e4f86fr£8@i3§@r(55‘i§h1% dey. t oprb seHgRaRedd 'R WEelthel O
such that the trangi osion devd COlq Ly 1AS RR3t2Re® of the steel discs
15 22, is for example 3 mm.
As shown in Figure 6, it is possible to produce such
a disc from a sheet 44 of the said carbon-carbon
material, having a uniform thickness equal to that
desired for the discs 19, that is to say 3 mm in the
20 example mentioned above, and the disc is cut out along
two coaxial contours 46 and 47, one of which corresponds
to the radially internal contour and the other of which
corresponds to the radially external contour of the disc
19 to be produced. The internal contour 46 directly
25 defines the teeth 15 of the disc, which are thus produced
in one piece with the body of the disc defining the two
friction faces 43
In the example shown, there is a first disc 22 at
each end of the stack of discs belonging to the multi-
30 disc clutch 18, and the number of first discs 22 is
therefore greater by one than the number of second discs
19. By choosing to make the discs whose quantity is
lower out of carbon, the cost and axial dimension of the
clutch are reduced. |



reducti on gear. Thus, each tinme that a change between operation as a

reduction gear and operations in direct drive occurs, the axial force
Pac varies‘in the sense whi ch stabilizes the newy established

transm ssion 15 ratio. This is very advanfageous on the one hand in
‘order to avoid the incessant changes of ratlo In the vicinity of

certain critical oper 'Qgccpr?xhé'ﬂ@xoﬁ’%g P s o the e gk 'Hhé’r&l%rcst hat

situations in which the cl ng are only transient.
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clutch 18 ng to resent’ |nven I on W descri be
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discs in total, ip&ﬁbf{)aﬂhcﬁ? is nelvBirthgugher sHaY188 ﬂ%ﬁ'tﬁf‘é FxverHaaher

and can for exa| q&Qto about flfteen or twenty discs.

- 13 - perApher ks B2 isymrrefenyed naceauding &g dhe dayendiqn,
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convent [onal CeSHALAN, Ola i A" A thalhShy s ofd L SRer, ML prep,

ot her hand, the afi scont@dtnt bgtubenn eathat itwoth - andi tthe he:ommpo&damg

entirely made f@%@é%éﬁgfﬁéais felatively large and the number of teeth
can therefore be reduced. Furthermore, discs with

15 internal teeth have smaller internal and external
diameters. They therefore require less material and
their manufacture using the method illustrated in Figure
6 causes less waste of material inside the contour 46 and
outside the contour 47.

20 As shown in Figure 5, it is possible to form in each
friction face 43 of each carbon disc 19 at least one
radial groove 48 and preferably at least two
diametrically opposed radial grooves. Each groove
extends from the free edge of a tooth 15 of the disc to

25 the peripheral edge of the disc opposite to the teeth 15.
In service, these grooves form, with the adjacent face of
the neighbouring steel disc 22, a duct in which oil flows
radially towards the outside by centrifugal effect.

The edges of the grooves 48 are incapable of

30 damaging the steel discs. If the grooves were made in
the steel discs, this could result in these discs having
to be provided thicker, and in. the risk of the edges
damaging the adjacent carbon disc. The purpose



constitated of a carbon former in which carbon fibres are enbedded,
according to the technol ogy known as "carbon- 10 carbon". |I'n particular,
't hese discs have no netallic or other reinforcing core. The
.carbon based nmateri al - occupies all-ofsthe space between the opposite
friction faces 43 of a disc (Figure 5). The thickness "E" of the
carbon discs 19 ogrtﬂm egrddrees t4ttis' €o aTllwaeostl.eeb ﬂleasfﬁdim th® regidror
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19 whose teeth ahe ratbaldy 481der Aok 8i6niPieanulerDiSricate the contact

between the discs when the clutch is in the state of end
15 of slipping or in the state of adhesion under the effect
of an engaging force.
The invention is not of course limited to the
example described and shown.
The invention is applicable to multi-disc clutches
20 actuated by actuators which are themselves controlled by
a logic circuit, whether this be hydraulic or electronic.
In comparison with the described examples, the engaging
force can be produced by means other than the centrifugal
fly-weights. For example a spring producing a constant
25 engaging force can be used. With regard to the method,
it is possible to start with a sheet which is a little
thicker than the discs if the friction faces are to be
machined subsequently; :
The invention is applicable to multi~disc brakes.



and havé a distinctly closer pitch than the teeth 25 of di scs whose
teet'h are external . In fact, for the 5 transm ssion of the same
torque, the peripheral force i s greater along the radially inner
edge, and this necessitates the provigion of nore teeth along a

peri phery which is neverthel ess smaller than the external peri phery.

It is preferred, according to the inventicDAINS that the carbon di scs
shoul d be those vvhose t naI as éithese di scs_are
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reinforced with fibres.

3. Device accord:_.ng to Claim 2, characterized in
that the fibres are carbon fibres.

3. Device according one of Claims 1 to 3,
characterized in that the discs (19) of the first group

20 are made of hardened steel.

5. Device according to one of <Claims 1 to 4,
characterized in that the thickness (E) of the discs (19)
of the second group is greater than that (e) of the discs
(22) of the first group.

25 6. Device according to Claim 5, characterized in
| that the discs (22) of the first group have a thickness
(e) of about 1 mm and the discs (19) of the second group
have a thickness (E) of about 3 mm.
7. Device according to one of Claims 1 to 6,
30 characterized in that the first group of discs comprises
one disc (22) more than the second group, the two end
discs of the stack both belonging to the first grdup.

8. Device .according to one of Claims 1 to 7,

characterized in that the second member comprises axial
35 grooves (21) and the discs (19) of the second



of thé grooves 48 is to allowoil to flow fromthe region | ocat ed

radical |y inside the discs to the region |ocated radially outside the
‘di scs even*when the clutch is - engaged. But these grooves are not
essenti al . It is 5 currently preferred {fpat the friction surfaces of
the di scs should be entirely snooth and that a passage is
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to nulti-disc breHSacterized in that the discs (19) of the sednd group
comprise at least one radial groove (48) in each friction

15 face. _

12. Device according to Claim 11, characterized in
that the discs (19) of the second group are connected in
rotation to an input member (8) and the discs of the
first group (22) to an output member (13).

20 13. Device according to one of Claims 1 to 12,
characterized in that the faces of the discs (19, 22) are
substantially smooth.

14. Automatic transmission comprising at least one
combination of teeth (7) and at least one multi-disc

25 friction coupling device (18) automatically controlled
between the engaged state and the disengaged state in
order to cause the combination of teeth to function
according to a first and respectively to a second
transmission ratio, characterized in that the multi-disc

30 coupling device (18) is according to one of Claims 1 to
13.

15. Automatic transmission according to Claim 14,
characterized in that the coupling device is a clutch,
the combination of teeth (7) is at least partially off-

35 loaded when the clutch (18) is engaged, and in that
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characteriz%drin that the coupling device is a clutch, t he conbi nation
of teeth (7) Is at least partially off- 35 |oaded when the clutch (18) is

engaged, and in that - 18 - t he
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the clutch a corresponding torque transm ssion capability,
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