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COUPLI NG ASSEMBLY Background of the Invention The
present invention relates to a new and i nproved

weouwplos4gs assenbly which may be a cl utch and/ opChIERES/002330

A known coupling assenbly which is utilized as a brake
is disclosed in U S. Patent No. 4,262,789. This known
coupling assenbly utilizes a flow of cooling fluid
(water) to cool copper wear plates which engage a
rotor to retard relative rotation between the rotor
and a housing. O her known coupling assenblies are

disclosed in U S. P . 5 and 5,577,581
. During use of thegeéghé'méc%ﬁg mgggsserrbl i es, heat

i s generated upon operation of the coupling assenbly
froma di sengaged condition to an engaged conditi on.

It has been suggeBaxkgrbahdadfitherlauéntioh t he coupling
assenbly may be exposed to a flow of cooling fluid

(wat eThe preseh@feftion fathtds 188 REWRMERSTo9Ed €BBplin
coupling assenbly to the cooling fluid. Even thoug

és'%@n%y”%ﬁlﬁﬁﬁ%y%é?ﬁﬁ@n H&)MFfb?%' ing assenblies are

exposed to a ow of cooling flurd, there tends to be

bui f heat in t f t [ :
asserib Rl tauRiRs oapombE, ERERI ERe s litafe gt Rsed in
8 Pafonch e BB R S0 ol AR SEBSRRGS how o
Surmarly_ of the Invention _
cooling fluid (water) to cool copper wear plates which engage a rotor to retard

relative rotation between the rotor and a housing. Other known coupling
assemblies are disclosed in U.S. Patent Nos. 3,530,965 and 5,577,581.

During use of these known coupling assemblies, heat is generated
upon operation of the coupling assembly from a disengaged condition to an
engaged condition. It has been suggested that components of the coupling
assembly may be exposed to a flow of cooling fluid (water) to transfer heat
from components of the coupling assembly to the cooling fluid. Even though
the components of these known coupling assemblies are exposed to a flow of
cooling fluid, there tends to be a build up of heat in the components of the
coupling assemblies. Under very severe operating conditions, the build up of
heat may tend to become excessive at hot spots on components of the

coupling assembly.

Summary of the Invention
The present invention provides a new and improved coupling assembly

having an improved flow of cooling fluid to promote the transfer of heat from

CONFIRMATION COPY
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The present invention provides a new and i nproved

i assenbly having an inproved fl ow of '
Woﬁaﬁﬁ%“% pronote the transfer of heat fromoﬁ'égl%ébﬁgmmm

of the coupling assenbly. Convective heat transfer
from conponents of the coupling assenbly to the flow
of cooling fluid my be pronoted by increasing the

vel ocity of the cooling flui-8- at spaced apart areas

al ong a channel through which the cooling fluid flows.
Upon engagenent of the coupling assenbly, nore heat
tends to be generated at a radially outer portion of a
rotating disc than at a radially inner portion of the
campenengs peiigeouniing assainblyt neonvestiverheaddranséerfiramd
adjacent to the radially outer portion of the rotating
cdimponenys bbtheasaypling lesaesdijyatoethe flow bheoolags fiuid ynaynber
portion of the rotating disc. The coupling assenbly
praotetchyilecréasing ehaalokity of 8 vdvliely fitid at sh&ésd apart areas
partially enclosed by a housing. The housing may have

aibr@ é‘bﬁaﬁﬁéﬁﬂh@éh@lmehh(c% therceglihg anRMdwd ng %Hré ement of

h is engagab a side surface area on

tﬁé’k@ﬁ mg‘:‘a%é%rﬁblglon{o%%gt {ehldgttb\b% %E_Féé{e% e%naﬁ HM?EIR/ Sd&r

housi ousrin ave a
flui.d c

ol i n
p&%f%% b bofalifg ?Ctj@‘aafattarfé‘latﬂ@t”é”?fo‘??r? BR B % 3{% T igove
e force transmtti ntrzj surface. To inprove h

tms Best.dhe diaw ait pReingeiuiohadiseant toshea gl @tut%rﬁmraon af the
plurality of projections may extend into a path of

rétating disacimalyi beylargen than adiaogiht ththecraaliallygnhéupaltion of the
channel . Turbul ence may be induced in a flow of

retatihg igsd. | ui d

The coupling assembly may include the rotatable disc which is at least
partially enclosed by a housing. The housing may have a plate portion with a
force transmitting surface which is engagable with a side surface area on the
rotatable disc to retard relative rotation between the housing and the disc.
The housing may also have a cooling fluid channel which is at least partially
defined by the side of the plate portion opposite from the force transmitting
surface.

To improve heat transfer and minimize the occurrence of hot spots, a
plurality of projections may extend into a path of flow of cooling fluid through
the cooling fluid channel. Turbulence may be induced in a flow of cooling fluid
by having ribs project into the cooling fluid channel.

A fluid inlet to the cooling fluid channel may have a relatively large

cross sectional area connected in fluid communication with a radially outer



by having ribs project into the cooling fluid channel.
A fluid inlet to the cooling fluid channel may have a
WORRPABH#I8| y | arge cross sectional area connecPEd/1B308/002330
fluid conmunication with a radially outerportion of
the cooling fluid channel. The inlet may have a
relatively snmall cross sectional area connected in
fluid conmunication with a r&ially inner portion of
the cooling fluid channel. A coupling assenbly
constructed in accordance with the present invention
has many different features which may advantageously
be utilized together as disclosed herein. However,
poidion of diae agpelingrilyidmhamnil. i Tleel indeipaagthelve aorelatively small
conbi nation with various features fromthe prior art.
tross exatiphal areheonnetieddn fluid eormmludlicatiohhwith &fratRMy inner
sizes for radially inner and radially outer portions

SbrtibRerf 899 Lbokd Hiskckrehagne! may be utilized without
projections into the cooling fluid channel. As anot her

exanp ] ] I n | bs.
At non g plifo B5Se Bl SARuRIeh S ERcs HEbIFE Brdocht
utiljzed as a brake, it shoul d be understood that the.
Baplihfad ultnei ety el whisgnay S anGaseuShivs uliized
contenpl ated that the coupling assenbly may be a
ospthaias dacleped drreind Haverer aibesaitegiures may be utilized
Description of the Drawi ngs The foregoing and ot her
separatedis onin cdrebinationtitimvaridus featues fronr theappar amt For
upon a consideration of the follow ng description
&xraplel thecoowlies flea inlet with different sizes for radially inner and
radially outer portions of the cooling fluid channel may be utilized without
projections into the cooling fluid channel. As another example, the projections
may or may not includes ribs.

Although the coupling assembly disclosed herein is utilized as a brake,
it should be understood that the coupling assembly may be utilized as a
clutch. It is contemplated that the coupling assembly may be a combination

clutch and brake assembly.

Brief Description of the Drawings
The foregoing and other features of the invention will become more
apparent upon a consideration of the following description taken in connection
with the accompanying drawings wherein:
Fig. 1 is a front elevational view of a coupling assembly constructed in

accordance with the present invention;
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with the acconpanyi ng drawi ngs wherein: Fig. 1is a
front elevational view of a coupling assenbly

wW@enwes448% ed i n accordance with the present i NRENTB2008/002330

Fig. 2 is an enlarged sectional view taken generally
along the line 2-2 of Fig 1, further illustrating the
construction of the coupling assenbly; Fig. 3is a
partially broken away pictorigal illustration, taken
generally along the line 3-3 of Fig. 2, illustrating
the relationship of a wear plate to another portion of
t he housing of the coupling assenbly; Fig. 4 is a
sectional view, taken generally along the line 4-4 of

Fi 9. Hg. 2lid a8 ehiiryed skboria v CaREh gefbraalyGidhd e line 2—2
fI uid rnlet and a cooling fl uid outl et to a portion of

HOHJ‘-HH& |lﬂfstﬁa'ﬂﬁg Goa! ebhmie%%%mhé c%lﬁgﬁ'@%ssémﬁ é/d 2

5 |s a plan~view, n general ong t

theﬁ apaialf, i ket B0 HicaRHal MisFRARR falt gndlany
hous P@g‘ ngef g:g]%f nf‘rﬂ g e@ ngyr%g}fsgeﬁgdy,eﬁﬁng q)faq w%gg p?até to

|IIustrat|on of a portion of Fig. 5; Fig. 7 is an
anethergeartion ofhebavsing of thepeupliiioassemilen general |y
along the line 7-7 of Fig. 5, further illustrating the

constfrigc4 isoa settignaljveayw,i taken @bhefallgz)e:lmgithmlirm dkkof Fig. 3,
cooling fluid channel; and Fig. 8 is a schematic
llmsﬁﬁa@?g&helrélbtlﬁhﬁﬂp v cdoling €luef inldrearer #iceslin@®N§idButlet to a

pFoIrt?on of the housing of the coupling assembly of Figs. 1 and 2;

Fig. 5 is a plan view, taken generally along the line 5-5 of Fig. 4,
illustrating the construction of one side of a cooling fluid channel formed in the
housing of the coupling assembly of Figs. 1 and 2;

Fig. 6 is an enlarged fragmentary pictorial illustration of a portion of
Fig. 5;

Fig. 7 is an enlarged fragmentary sectional view, taken generally along
the line 7-7 of Fig. 5, further illustrating the construction of projections which
extend into the cooling fluid channel; and

Fig. 8 is a schematic pictorial illustration of one of the projections of
Fig. 7.

Description of One
Embodiment of the Invention
A coupling assembly 10 (Figs. 1 and 2) is utilized to transmit force

between a rotatable input member 12 and a stationary member 14 (Fig. 2). In

the illustrated embodiment of the invention, the coupling assembly 10 is
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Description of One Enbodi nent of the Invention A
coupling assenbly 10 (Figs. 1 and 2) is utilized to

WO 0816338 f orce between a rotatabl e i nput nentPET/IB2008/46R330
a stationary nmenber 14 (Fig. 2). In the illustrated
enbodi nent of the invention, the coupling assenbly 10
isutilized as a brake and force is transmtted between
the stationary nmenber 14 andsinput nmenber 12 by the
coupling assenbly 10 to hold the input nenber agai nst
rotation. If the coupling assenbly 10 is to be
utilized as a clutch, the nmenber 14 woul d be rotatable
under the influence of force transmtted fromthe
utiipetl asearbeskeland foroe ghtramemiteddatweenshe stdtionbdy trember 14
the nenber 14. It should be understood that the

Mﬂp‘uﬂ %é?ﬁ@@m)i ]6¥3&l9e H@Nplth@ Hs PRI ﬂ@tt'oq{bl@ "tﬁ’é‘ ﬁwp@'ﬂ thember
clutch assenbly. The coupl i'ng assenbly 10

9B B R 10,20 8, e, o

g\% Bkodlg tiq?fm't%%’& hine | &l%%%éofqﬁ&bétet?wqted?rom
énot shovvn A circul ar arraYmof teeth on th

@ﬂnmﬁem?n@rerﬂﬁethgwh the coupling geserally 10 Fféﬂ’tﬁ mgmber 14. It

engagenent with corresponding teeth fornmed in a _
stedilchbeyridensiood dhati the ce0pliig asseriblyc! A B1ayArnalcambination
friction pads or nenbers 24 and 26 are nounted on

rakeldnd clplebsddsensilgles of the disc 18 in a coaxial
relationship with the disc and the input nenber 12.

;gﬁsﬂﬁé’ céﬁpl‘ir?q %sérﬁﬂ?t‘i oP@id. 1 Bliheluges kadestabié dhnular disc 18
g assenb
to which the input member 12 is connected. In the illustrated embodiment of
the invention, the input member 12 is a gear which is connected to a rotatable
input shaft (not shown). A circular array of teeth on the periphery of the gear
12 are received in meshing engagement with corresponding teeth formed in a
radially inner portion 20 of the disc 18. Annular friction pads or members 24
and 26 are mounted on axially opposite sides of the disc 18 in a coaxial
relationship with the disc and the input member 12.

The disc 18 is at least partially enclosed by a housing assembly 32.
The housing assembly 32 is fixedly connected to the member 14. As was
previously mentioned, when the coupling assembly 10 is utilized as a brake,
the member 14 is stationary. However, if the coupling assembly 10 is utilized
as a clutch, the housing assembly 32 and member 14 may be rotatable.

The housing assembly 32 includes a cover or cylinder 38, a movable

pressure plate 40 (Figs. 2 — 6), and a mounting flange or stationary pressure
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The housing assenbly 32 is fixedly connected to the
menber 14. As was previously nentioned, when the

wW@oplos4ags assenbly 10 is utilized as a brake, P¢EIB2008/002330

menber 14 is stationary. However, if the coupling
assenbly 10 is utilized as a clutch, the housing
assenbly 32 and nenber 14 may be rotatable. The
housi ng assenbly 32 includes-ga¢ cover or cylinder 38, a
novabl e pressure plate 40 (Figs. 2 - 6), and a
mounting flange or stationary pressureplate 42 (Fig.
2). An annul ar piston 46 (Fig. 2) is nounted in an
annul ar chanber 48 formed in the cover or cylinder 38.
Plate 42\(Eig. 8). &yl anmmddar Bitomdb (Rign2) isgnblivteddan 42 @irkilar
fixedly interconnected so that they can not nove
ebxarabéy4® formpddirethieedcviel be cyIhRAGS. Of e Eovdiarefihdet 58 and
pressure plate 40 is novable al ong axially exteénding

HORRBAG flﬂﬁgéﬁzf’a?re % E}(ﬁﬂ'fé%bﬂlié#%&‘t‘éﬁ tREt fh%gacr%g To?t nove

transnitted fromt I ston e pres

e r..48 | ressuri z with a suitahl.e
BB R AR ot officl IBUEVRf The Prosble blie R €
ressur | at e 40 ai.nst the friction pad 24 disposed
VEHIE 9iahe el mdsiing AURPYt POFSHAENde thedntivelecerds force
This force causes the disc 18 to nove axially al ong
frarsmidledi{rain tha distapdo tadhe eressere plaledds the ri ght
(as viewed in Fig. 2) friction pad 26 agai nst the
mount Wingnf therdpanoberpt & sqressyizedevidi? a Siitabte filid, such as air,
mounting flange or pressure plate 42 is fixedly

therpistohers fitnly ifesiadt ihereysurepIge ddtaghinksteefielibs phd 24
the disc 18 being firmy gripped between the pressure

Bt 00 Ui PR Y S ®, Tff
causes the disc 18 to move axially along the teeth on the input member 12 to
press the right (as viewed in Fig. 2) friction pad 26 against the mounting
flange or pressure plate 42. Since the mounting flange or pressure plate 42 is
fixedly connected to the stationary member 14, this results in the disc 18
being firmly gripped between the pressure plate 40 and mounting flange or
pressure plate 42 to retard rotation of the disc relative to the housing
assembly 32.

The annular movable pressure plate 40 includes a base 56 (Figs. 3 and
4) and a plate portion 60. The annular plate portion 60 is fixedly connected to
and is coaxial with the annular base 56. The plate portion 60 cooperates with
the base 56 to form an annular cooling fluid channel 64.

The annular cooling fluid channel 64 has an inlet 68 (Figs. 2, 3 and 4)

formed in the base 56 of the pressure plate 40. Fluid flow through the inlet 68
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assenbly 32. The annul ar novabl e pressure plate 40
i ncl udes a base 56 (Figs. 3 and 4) and a plate portion

w®@09/0ba3aannul ar plate portion 60 is fixedly cRCHER2E81002330

to and is coaxial with the annul ar base 56. The plate
portion 60 cooperates with the base 56 to form an
annul ar cooling fluid channel 64. The annul ar cooling
fluid channel 64 has an inlet7-68 (Figs. 2, 3 and 4)
formed in the base 56 of the pressure plate 40. Fluid
flow through the inlet 68i s conducted al ong an inlet
passage 70 (Fig. 4) in the base 56. The inlet passage
70 is connected in fluid communi cation with the

is @oindngteld along ahdniet pasdade @ $Fig24nimcthg)basen58.h&he inlet
illustrated enbodi nent of the invention, the cooling

pdddadeCTnNUsinpd ctdr lﬂla‘[m:l bbﬁlnﬁﬂﬂbétf&] With *tlﬁ’e @B@Iﬂ{bﬁ‘flu@%hannel

is water. Hovvever a different cooling f

f

gﬂgé 2 ?ﬁa@ ’é@%}]&éﬁ%ﬁ?ﬁﬁ&@hﬁé to'F %@ %ﬂgnﬁgﬁ%@ cooling
{ t.h

ff‘ﬁ@%gﬁ@ﬁ‘g‘ﬁﬂgb ghiinBTRna it Sl B8 5at95 tipngLer. 2

. Fl.u fl f th I fluid channel 64
FRersibicoplis 8wlr8$?es§§ggér SRSk SRS out [ et 74, The
outlet passage 76 is |located diametrically opposite
f r om klnig isrmoadugtesisfaeis the annptar coleling duisl ¢hanned Sértblay outlet
10 is in the disengaged condition (Fig. 2), the input

Te(fhgr4)lCoraredteld Bcflid camamunitatiedwity the doblieg floRf thannel 64
(not shown) which is connected to the input nmenber. At

thPdusgH Areutiéheadsaget 7@(Figad 2dd 4y. FRAG ﬂewfsrf&smtth@ cBBRg
pl ate portion 60 of the pressure plate 40. Simlarly,
i€ channel 64 through the outlet passage 76 and outlet 74. The outlet
passage 76 is located diametrically opposite from the inlet passage 70.

When the coupling assembly 10 is in the disengaged condition (Fig. 2),
the input member 12 and disc 18 are rotated by a drive shaft (not shown)
which is connected to the input member. At this time, the friction pad 24 is
spaced from the wear plate portion 60 of the pressure plate 40. Similarly, the
friction pad 26 is spaced from the stationary mounting flange or pressure plate
42,

When the coupling assembly 10 is operated from the disengaged
condition toward the engaged condition, the piston 64 (Fig. 2) moves the
pressure plate 40 axially toward the rotating disc 18. This results in sliding
engagement of the wear plate portion 60 of the pressure plate 40 with the

friction pad 24 on the rotating disc 18. Engagement of the wear plate portion

60 of the pressure plate 40 with the friction pad 24 results in the generation of
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friction pad 26 is spaced fromthe stationary nounting
flange or pressure plate 42. Wien the coupling

WOo28¥0H#38 10 i s operated fromthe di sengaged d$IHBR0§H02330

toward the engaged condition, the piston 64 (Fig. 2)
noves the pressure plate 40 axially toward the
rotating disc 18. This results in sliding engagenent

of the wear plate portion 608f the pressure plate 40
with the friction pad 24 on the rotating disc 18.
Engagenent of the wear plate portion 60 of the
pressure plate 40 with the friction pad 24 results in
the generation ofheat as the friction pad slides al ong
heat asutheddetion padelidesalopgdhe spdate @ thélhiear pedé postion.
transferred through the wear plate portion 60 to

Tivie lHeag isf 1rah§fe(r\§ﬁttﬁrfo).rghrthé Reset gRdtensbriibn6d t6 h;@bnﬁé fi6Hd-
Al though the wear plate portion 60 may be forned

(g@wgqlhftﬁ@b&?ﬁ gﬂﬁ\;,ardqghﬁ@ g4 the illustrated

iment o I nvention, the wear plate portion 60

is fo
s cr Aot (RERRE Pl 5‘?@8ﬁon 3 or el BR irerent

SRR MGS B Bac e ot gl e ek e
transferred to the cooling fluid in the cooling fluid
raTtan &0 is Joimed sheernas @rfa eonpeialloyu dinereprpss smafesialiaf the
in the flow of cooling fluid (water) fromthe outl et
Wwdar Jlhtes portiondd(l & affectisgs it eohedwadtiheat dd tHeheoolimgrflipd &t the
portion 60 and ot her conponents of the coupling
aﬂﬂﬁﬂé‘i’bd:%lihg fluihehsondlioag ThelhdatWBidRas tiethstcired to the cooling

e

const ruct so as to pronote the

fluid in the cooling fluid channel 64 is conducted from the coupling assembly
10 in the flow of cooling fluid (water) from the outlet 74. This prevents
excessive heating of the wear plate portion 60 and other components of the
coupling assembly 10.

The cooling fluid channel 64 is constructed so as to promote the
transfer of heat from the wear plate portion 60 to a flow of cooling fluid in the
cooling fluid channel. The fransfer of heat to fluid in the cooling fiuid channel
64 is promoted by reducing the depth, that is, the axial extent, of the annular
cooling fluid channel. Since the volumetric rate of flow of fluid in the cooling
fluid channel remains constant, reducing the depth of the cooling fluid channel
64 increases the velocity of the cooling fluid to increase the rate of heat
transfer. In addition, improved heat transfer is promoted by providing for a

greater flow of cooling fluid in a radially outer portion of the cooling fluid

channel 64 than in a radially inner portion of the cooling fluid channel.
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transfer of heat fromthe wear plate portion 60 to a
flow of cooling fluid in the cooling fluid channel.

WOPHR/B#43hsf er of heat to fluid in the cool i ngPEIEB08/002330

channel 64 is pronoted by reducing the depth, that is,
the axial extent, of the annular cooling fluid
channel . Since the volunetric rate of flow of fluid in
the cooling fluid channel rerdins constant, reducing
the depth of the cooling fluid channel 64 increases
the velocity of the cooling fluid to increase the rate
of heat transfer. In addition, inproved heat transfer

is pronoted b roviding for a greater flow of cooling
f1 ui dih %ACS“%X? Erwot%& Enpreyed neat Bansies bygepreiggthe dgpth

channel 64 than in a radially inner portion of the
efdoriaegling diuid ehamred 64 healdtdnsfenistimpsoverbby gving areas of

i nproved heat transfer by reducing the depth of the
ioomaseg fidwibfiturbalkenet. Ghe iherabiséd fDaf REbUISNEEPESHMERsIMixing
havi ng areas of increased flow of turbul ence. The

oMsoAing gRiid hwind BRIMYeNtRnBF 9@@&51?@%@@9;0%0& BOifhScooling

fluid noving al ong an inner side of the plate portion

_ _ ; . . . . ¢
i oS Bbnd e b iy B3 LT B chBRS rie 2o
ti I f..th | i flyid ch | 64, )
Afidhe §088 s o657 ol BRgodlngfiud SBoureaf Brarace
hrough cooling_fluid channel is not reduced. O )
§ nefrig rate g&ﬂ@WsofiCﬁomg flaigrtbeaigh ¢paling fluid sbanrelds not
which the fluid flows through the cooling fluid

reddnedl Fooutse thisgebulls inl an thocodmamiel the4/ehacityaat which the
annul ar configuration which corresponds to the annul ar

foda flogsrthtough e ddutinglflaidicniiel 64, 60 of the pressure
pl ate 40. The cooling fluid flows in opposite
di r ecthe®B8olirid'Aidi channel 64 has an annular configuration which
corresponds to the annular configuration of the plate portion 60 of the
pressure plate 40. The cooling fluid flows in opposite directions, that is,
clockwise and counterclockwise, from the inlet 68 (Figs. 2, 3, 4, 5 and 6) to
the outlet 74 (Figs. 2 and 4). The cooling fluid flow is divided into a fluid flow
in one direction and a fluid flow in the opposite direction immediately after the
cooling fluid flows from the inlet passage 70 (Fig. 4) into the cooling fluid
channel 64 (Fig. 5).

The cooling fluid channel 64 is divided into an annular radially outer
cooling fluid channel section 82 (Figs. 5 — 7) and an annular radially inner
cooling fluid channel section 84 by an axially projecting annular wall portion or

rib 86. The radially outer and radially inner channel sections 82 and 84 have

the same radial extent. Thus, the distance from the radially outer side 90
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cl ockwi se and countercl ockwi se, fromthe inlet 68
(Figs. 2, 3, 4, 5and 6) to the outlet 74 (Figs. 2

wW@re9434438The cooling fluid flow is divided i nt BCHIB2008/@2330

flowin one direction and a fluid flowin the opposite
direction immedi ately after the cooling fluid flows
fromthe inlet passage 70 (Fig. 4) into the cooling
fluid channel 64 (Fig. 5). T{® cooling fluid channe

64 is divided into an annular radially outer cooling
fluid channel section 82 (Figs. 5 - 7) and an annul ar
radially inner cooling fluid channel section 84 by an
axially projecting annular wall portion or rib 86. The
(Fayli7aldf yheoaheulaanal! reaatian by rib @6 acbiscuiat regially innardy
and 84 have the sane radial extent. Thus, the distance

fééiﬂpéid@ op Al itiad radlslw 8lite$ cHEN H&(s'acgon [:) |§fthé BanRMEEHRS

portion or 86 to a circular radially inwardly

Jé'%%heg fohi§ c%%ugr r%ﬁi%ll\%ﬂme‘i‘lslic}’e ? : Bﬂhé:wgng‘é}:m?ﬁﬂ HB'86 to a

IS the sane as I stance oma Cir

nner e. 94 o rib
R cpllf B et i B e sBPfied BPisEnngt 881e
coolipng fluid channel 64. The annul ar mall section or
rib seeaypdravell seetien on sbgErognesatesysih theweer piate.
3) of the pressure plate 40 and the base 56 of the
ereers GPdFig. &) of the pefsstie plate A8dindthe baserS ahithe pressure
radially inner cooling fluid channel sections 82 and

Bdte(tbidefinB)the Tadiafly auteraasidadaldjallyrimesr carjliog fRiidehafinglhe
wear plate portion 60 engages the axially projecting

suelibns 82tdrRIe A (Figi B).8Bhé ﬂab'a&ﬁéﬂyﬂhh’ér@mé{d&’%d@bpﬁé WéS plate
wal | section or rib 86. The radially outer channel

poifibh B0 dPdabBh Ihe LkidlHroRcitly Walt'seBAbA BYib 86 to block fluid
flow across the wall section or rib 86.

The radially outer channel section 82 (Fig. 7) has an annular bottom
surface 100. The bottom surface 100 extends from the outer side 90 of the
annular wall portion or rib 86 to the inwardly facing side 92 of the base 56.
Similarly, the radially inner channel section 84 has an annular bottom surface
102 formed on the base 56. The annular bottom surface 102 extends from
the radially inner side 94 of the annular wall section or rib 86 to the radially
outwardly facing side 96 of the base 56.

The bottom surface 100 on the radially outer channel section 82 is
spaced the same distance from the inwardly facing flat major side surface of
the wear plate 60 as is the bottom surface 102 on the radially inner channel
section 84. The bottom surface 100 on the radially outer channel section 82

is disposed in a coplanar relationship with the bottom surface 102 on the
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surface 100. The bottom surface 100 extends fromthe
outer side 90 of the annular wall portion or rib 86 to

W b@oswaas dl y facing side 92 of the base 56. SPEi/IB2008/002330

the radially inner channel section 84 has an annul ar
bottom surface 102 forned on the base 56. The annul ar
bott om surface 102 extends fromthe radially inner
side 94 of the annular wall -gg¢ction or rib 86 to the
radially outwardly facing side 96 of the base 56. The
bottom surface 100 on the radially outer channe
section 82 is spaced the sane distance fromthe
inwardly facing flat major side surface of the wear
isickally ipDemehannel sectiot BémTherdfacs the 2adially bateratidahhgr
i nner channel section 84. The bottom surface 100 on

¢thenred deativns 82bad Szhevethesenhé anif§dn idepeh &6 dtfthé‘ir
copl anar relationship with the bottom surface 1

&ertdHalvevet, U cHaMBNSL cifCs2 BR884tould6é %%@gér tl%'ﬁeche

radial |y outer and inner channel sections

%g?cﬁgﬁng@g@t,ﬁnlﬁfﬁsrpegept h throughout their extent.

wever, one channel section 82 or 84 coul d be deeper

th th h

spoci 11 DeAmBUIoRAROGmaI&" 1R ENentier I hatscipddSe - 7. the
Fi , the radially outer and radi al IX i nner
enillutesatd srbalbonnan chanielsesieyBa sl 84 had & depth of

appr oxi matelg 190 thousandths of an inch. By reducing
aprodiepatelyot9Q treusandihsffaniindh c Bymeelicibg thaidepth of the
mai ntai ning the sane volunetric flowrate of fluid

¢dulingdhuid bRasesl6anghild Hidinte fHe sdrhe WRIrAEHricYow ratB&f
flowof fluid in the cooling fluid channel 64 is

fluiG HRRBGH thé CodyHGidRMAHRLE S 98Bl BF tH ol A kBId i the

cooling fluid channel 64 is increased. It should be understood that the radially
outer and radially inner channel sections 82 and 84 may have a depth which
is different than the foregoing specific depth. For example, the depth of the
radially outer channel section 82 may be different than the depth of the
radially inner channel section 84. Alternatively, the radially outer channel
section 82 and radially inner channel section 84 may have the same depth
which is different than the specific depth previously set forth herein.

A plurality of projections 110 extend axially upwardly or outwardly (as
viewed in Fig. 7) from the bottom surface 100 of the radially outer channel
section 82. Similarly, a plurality of projections 112 extend axially upwardly or
outwardly (as viewed in Fig. 7) from the bottom surface 102 of the radially
inner channel section 84. The projections 110 and 112 have the same

general configuration. However, the length, as measured along annular
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outer and radially inner channel sections 82 and 84

may have a depth which is different than the foregoing
WG p@ei034488 dept h. For exanpl e, the depth of thePCHIB204/02330

outer channel section 82 may be different than the

depth of the radially inner channel section 84.

Alternatively, the radially outer channel section 82

and radially inner channel sgction 84 may have the

same depth which is different than the specific depth

previously set forth herein. A plurality of

projections 110 extend axially upwardly or outwardly

(as viewed in Fig. 7) fromthe bottom surface 100 of

dolagial adhtral yxesudftherhdiatie butg channeBgactBnndd and yadially inner

plurality of projections 112 extend axially upwardly

cPanfdl y@étwny&{ ﬂﬁcr‘é‘a@é\@% é 'ﬂac’fiag,/ oJﬂNéra%rnéchsn hedd £1y, 9.
surface 102 of the radially inner channel section ™84

ooy M8 BFISRRG B0 1 3 R 3 41000026l cong

conflgur mever

ul |aI nt ral es .0 ther di al
t@ﬁ?ﬁﬂ@ﬁ 2B PasieBoolfnepd asailly nhere aeaaﬁ#@?wg@@?i%w 84,
increases in a radially ou tmard direction (see
TFhL@ there arggrpves 446 |(61657hqbpr@mhm inlessRarged wdth giewps
a plurality of groups along the length of the radially
98t efrprajettioadiiratheyradialyroutenetrarined eeciien82 8 Simidrig4here are
Thus, there are groups 116 (Fig. 7) of projections
groties $p2 o8 erojetctitninterppertéd with gravipectafoosprofedtibas in the
radially outer channel section 82. Simlarly, there

réﬂn@llﬁ'irm&?%hla%%e%eéﬂow ELITREYrd <Lt $PBf ﬁﬁﬁeaﬂdrﬁ i 198 Pdially
124 of projections in the radially inner Channel

S5 AP0 R s R s
m the ratJ] allygcr)ﬁ)tlé %h%%r?el%fec onJ %lrtnhgrly, the groups 122 of projections
in the radially inner channel section 84 are radially offset from the groups 124
of projections in the radially inner channel section.

Although there are the same number of projections 110 or 112 in each
of the groups 116, 118, 122 and 124 of projections, different numbers of
projections may be provided in different groups of projections. For example, a
larger number of projections 110 could be provided in the group 116 of
projections than in the group 118. Similarly, a larger number of projections
112 could be provided in the group 122 of projections than in the group 124.

By having the projections in the groups 116, 118, 122 and 124 (Fig. 7)
of projections radially offset from each other, the fluid flow through the radially
outer and radially inner channel sections 82 and 84 is diverted somewhat to

thereby promote turbulence in the flow of fluid and the transfer of heat from
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in the radially outer channel section. Simlarly, the
groups 122 of projections in the radially inner

W@ b@oanad43secti on 84 are radially offset from t PET/IB200082330

124 of projections in the radially inner channe
section. Although there are the sane nunber of
projections 110 or 112 in each of the groups 116, 118,
122 and 124 of projections, .f3fferent nunbers of
projections may be provided in different groups of
proj ections. For exanple, a |larger nunber of
projections 110 could be provided in the group 116 of
projections than in the group 118. Sinmlarly, a |larger

the mitete poirtign 6 €EigsoBsantil?) tochk dobéng flaid fiading in the radially
group 122 of projections than in the group 124. By

A a@d iriter RhahBEL dttivonk B2 AR 9400?%0&% tﬂé%roﬁg%n@ﬂ the

124 (Fig. 7) of projections radially offset from each
P

o052\ Projeblicns hidh IR ARELAMYLY pRIGAoBIA e
th te turbul th .

GO0 Rt SR IR Gt Pt R pfoutreTa pEpigictions

60& g and 4) to the coqling fderovm@(gi,nt,he

PayPer 3'38101389”%9'1M"ﬁhrﬁhérpreﬁﬁﬂwé? insthetgreHe 184 efryoiggtions.

O course, the projections in the group 116 of

pr o] elde piejectionstil O antd 412 haxeiagreldngited edndiguration with their

projections in the group 118 if desired. Simlarly,

lbhgitydling eehtrahaxes ekieadiigoaipnd 22 ofrclap|cegfituadiml b@Mtrdlexes
radially aligned with the projections in the group 124

d?fth@ifédiﬁlgl bORs andadrNgiimedr &%néﬂé\ecﬁ%s@@aﬂé‘%@ Ahe

el ongated configuration with their longit ud| nal

Pﬁ@,{%ﬁ:{'@ﬁs ﬁ"f@%n%f{ﬂé\%l dﬁé@’]@n%ﬂfmﬁél c%lﬁltt%r ?g”o%vgflthe

ral axes of and ra I nNne

pcrgj%rc]:{] ons ?% ha 11 28 mayrhave arcagte longitudinal central axes. If

desired, the longitudinal central axes of the projections 110 and 112 may have
an arcuate configuration with a center of curvature which is coincident with a
center of curvature of the annular wall section or rib 86.

The projections 110 and 112 have axially tapered opposite end
portions. A projection 110 (Fig. 8) has a generally rectangular body section
130. The projection 110 has axially tapered end portions 132 and 134 at
opposite ends of the body section 130. The body section 130 is connected
with the bottom surface 100 of the radially outer channel section 82 by an
arcuately chamfered side area 136 which extends around the projection 110.

The projection 110 has a flat upper (as viewed in Fig. 8) side surface
138 which extends parallel to the bottom surface 100 of the radially outer

channel section 82. The flat upper side surfaces 138 of the projections 110
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projections 110 and 112 have |inear |ongitudina
central axes. However, the projections 110 and 112 may

whawe/odstiat e | ongi tudi nal central axes. |f deRCT/ERL08/002330

the longitudinal central axes of the projections 110
and 112 may have an arcuate configuration with a

center of curvature which is coincident wwth a center

of curvature of the annular .pal | section or rib 86.

The projections 110 and 112 have axially tapered
opposite end portions. A projection 110 (Fig. 8) has a
general ly rectangul ar body section 130. The projection
110 has axially tapered end portions 132 and 134 at
aneptisposecindhe shnidiplahedys & dat annul4Bppdih@sbagyed in Fig. 7)
section 130 is connected with the bottom surface 100

$lfle shffac@diddl dfith® WailseeidR e ribSes:t TRE pBsiebliod)112 have gwe
arcuately chanfered side area 136 whi ch ‘ext ends aroun

- ._ . : _ :
FisRe RopgSIAEN o e alIBcioM T4, Berdiesting 1{ataye fla
rallel. to, the bottom suyrface 100.0of the

GRS YRR T S8 RloB B WARE o aishaspen dheysame
urface iBi of the projections 110are disposed in the

Qane aﬁﬁﬁﬁ lBhuPBer ide SHHJﬁGﬁéf‘OLﬂfﬁl@? wedlssegtiehed Mb8ei g.

7) side surface 140 of the wall section or rib 86. The

pr oj e&thedrise roppling ess¢rsblyat(Fign?) igun the diseagagae condition,
projections 110. The projections 112 have flat upper

thadlatirmerdidesiiface f thei wiearsplafeagertioh 60 jubt Luches or is very
di sposed in the sane plane as the flat upper side

stightipepaddd froh frizeriaal ' r1
clgup?i ES assenbly 10 gﬁe;%ﬁﬁ%éqeﬁ ﬁ?eglgitgéé\gg %%tgﬁsﬂo,

TR URBEE oL 55 L 8 SUEAGT oSt upoor
side surfaces 144 on the projections 112 (Fig. 7). When the coupling
assembly 10 is in the engaged condition, the flat inner side surface of the
wear plate portion 60 (Fig. 3) is in disposed in abutting engagement with the
flat upper side surfaces 138 on the projections 110, the flat upper side surface
140 on the wall section or rib 86, and the flat upper side surfaces 144 on the
projections 112 (Fig. 7). Therefore, when the coupling assembly 10 is in the
engaged condition, the wear plate portion 60 is supported by engagement of
the flat inner side surface of the wear plate portion with the wall section or rib
86, projections 110, and projections 112. This promotes uniform sliding
engagement of the outer or upper (as viewed in Figs. 3 and 4) side surface of

the wear plate portion 60 with the friction pad 24 (Fig. 2) as the coupling

assembly 10 is operated to the engaged condition.
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slightly spaced fromthe flat upper side surfaces 138
on the projections 110, the flat upper side surface

wWQa2@9osu4she wal | section or rib 86, and the flBCT/IB2PE002330

side surfaces 144 on the projections 112 (Fig. 7).
When the coupling assenbly 10 is in the engaged
condition, the flat inner side surface of the wear
plate portion 60 (Fig. 3) isibn disposed in abutting
engagenent with the flat upper side surfaces 138 on
the projections 110, the flat upper side surface 140
on the wall section or rib 86, and the flat upper side

surfaces 144 on the projections 112 (Fig. 7).
Ther ePoiriag anfew of moﬁwﬁmld@owﬁmﬁm}almuter chanie section 82
engaged condition, the wear plate portion 60 is

Higpoy, thesl pbgjeetltgmg’e‘rﬁarddmé théaréa athidmikelvailbblR fBH bé@lﬁfg fluid
of the wear plate portion with the wall section or rib

fi6w. Mheirsforé, aR8 cbbfing AR RIVPLESLIERSS %\ilg% dTmeSpFOJGCtIOHS 110.

pronot es uni formslidi ng engagerrent of e outer

Vﬁ@%ﬁd%ﬁtlé‘h@ g dnHG@%%ﬁ) ég‘ﬁoﬁsu‘i ! @%?? % SEe

wear I"at e por I on rIC |on pad

h nbl ted to th
é%c&ég%a@% PlogfiPalie aiteets Foa)idy Al Migra e faoetalom@eend
the radially outer channel section 82 (Fig. 7),

'§P8§t1i33n%'¥dl 184 péthecrrojardionr dd. vy @rpmgtlw this §m0@thi duid

cooling fluid flow Therefore, the cooling fluid flow
Howcetativelisstagpantiarcias ipthg fgitli ftove afel Minifftizedeadjacent to both
portions 132 and 134 (Fig. 8) of the projections 110

anck pbetipesetB2 ang UGH of t@prugsctihst PIr onot e snoot h
cooling fluid flow around both of the end portions 132

and 1@%té§néd’ﬂ%r@é§hr%¢éét95hs¥k@ inBe fﬁbWﬂm@tﬁrBl@h the radially

snmooth fluid flow, relatively stagnant areas in

itk BnhhY Rchofigd! FLEESHIEMAFEeIbE if %éqportlon of the wear

plate portion 60 adjacent to the stagnant areas. Thus, if the projection 110
had blunt end portions 132 and 134, rather than the illustrated tapered end
portions, there will be a tendency for stagnant areas to develop in the fluid
flow, particularly adjacent to the downstream end portion of the projection
110. By tapering the end portions 132 and 134 of the projection 110, these
relatively stagnant areas are minimized with the resulting minimization of hot
spots in the wear plate portion 60.

In the embodiment of the invention illustrated in Figs. 1 — 8, the
projections 110 and 112 (Fig. 7) are integrally formed as one piece with the
base 56 of the pressure plate 40. The inner side of the wear plate portion 60
(Fig. 3) faces toward the projections 110 and 112 and has a flat planar

surface which is free of projections. However, if desired, the inner side
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end portions 132 and 134 of the projections 110. If
stagnant areas are established in the flow of fluid

wo koosda3g he radi al |y outer channel section 82PCTHB2008/002330

spots may develop in the portion of the wear plate
portion 60 adjacent to the stagnant areas. Thus, if
the projection 110 had blunt end portions 132 and 134,
rather than the illustrated .ggpered end portions,

there will be a tendency for stagnant areas to devel op
inthe fluid flow, particularly adjacent to the
downstream end portion of the projection 110. By
tapering the end portions 132 and 134 of the

purdhascof the vid4), plateepertioal 60t inaglbe m"ba'@@@!nhith‘ipﬁcﬂéct&ir%. The
mnimzed with the resulting mnimzation of hot spots
projédlioneeiy thel inher SiaetdupRicE &f thdweBe pRIth YkiBNE0 ?rﬁag} be
Invention illustrated in Figs. 1 - 8, the projections

_ e . |

oo D leeonsl e R ER 30 oY ISP RRRU S BRE 4.

' r..sLde.of the wear, plat rti.on 60 j 3) faces
AR etrBt ok iERe B EA B D3RS asael & pilreSiie
[?I ?ngé suréace which is free of projections. However,
lptered mayabe onaitted qod iy eKiestinns RipVided fiarthpinnes side
portion 60 may be provided with projections. The
pHrégceceflitbayvenr plate pertien 69 de surface of the wear

pl ate portion 60 may be interspersed with projections
on t h&/hedser thé prbdjectiengpn 406 audle! 13 atecfofed on the base 56 or on
Alternatively, the projections 110 and 112 on the base

8 war flatePp @%ioH D, BhépfojdQiom)mAae b@rfhfdég?élllyal'&jm%a'thh either

projections provided fromthe inner si surface o

SMBotheRthd baté aR@idr \PlarHate portion 60. However, the projections

may be formed separately from the base 56 and/or wear plate portion 60 and
attached to the base and/or wear plate portion if desired.

In the embodiment of the invention illustrated in Figs. 1 — 8, the
projections 110 and 112 all have the same general configuration. The
projections 110 and 112 differ from each other only in their length. That is,
the extent of the projections along the annular central axes of the radially
outer and inner channel sections 82 and 84. If desired, the projections 110
and 112 may have the same length. It is contemplated that the projections
110 and 112 may have configurations which are different from each other and
different from the illustrated configurations. For example, the projections 110
and/or 112 may have tear drop cross sectional configuration in a plane
parallel to the bottom surfaces 100 and/or 102 of the radially outer and radially

inner channel sections 82 and 84. It is contemplated that some of the



Whet her the projections 110 and 112 are forned on the

base 56 or on the wear plate portion 60, the
WO0t)/Bd438ons may be integrally formed wth ei PRdIBY08/002330

both of the base and/or wear plate portion 60.

However, the projections may be forned separately from

the base 56 and/or wear plate portion 60 and attached

to the base and/or wear pl at-@7portion if desired. In

t he enbodi nent of the invention illustrated in Figs. 1

- 8, the projections 110 and 112 all have the sane

general configuration. The projections 110 and 112

differ fromeach other only in their length. That is,

piogeaionert!Ootart haveppog eonfigumtiah@mng dther ahthel @nojections 110

central axes of the radially outer and inner channel

RE¥d balifer8Rt anlifdatidd. DFSOURR, sbiR S tBEgRbjeefsnd 192 could
and 112 may have the sane length. It is contenpl ated

f oﬁ@%oﬁﬁ@hr%ﬁ&h%@ﬁ kher gf@i\fegfé'e{éwngé}\@ could hﬁve a difgerent

confil gurations are rom each ot her an

' at fromthe illustrated configurations. For
gé(ﬁ?pr%{%%he projections 110 and/or 112 nmay have tear

drop cross,.sectjonal .configuration in a plane _parallel

o Pl aiTghfa e arousctbos st 102 el or R dadyiFig. 7
outer and radially inner channel sections 82 and 84.
projed inferthe @gphm@ﬁunmamh@%ﬂ%emﬂ@s:ﬂ 50 ase pigjeetions
have one configuration and other of the projections

Whirhhextend bdtviéa thvet radiallyi igwaedly dacingbutarside 92<Bige 7 bf the
the projections 112 could have one configuration and

b1y fafid thanheiBeahd ans radiallycoOutWardig Facing Ghhéesige B0 on the
configuration. In addition to the projections 110 and

Wit seltidl Bh o' 8¢ Rf addifdn UR8 s £50 ditend between the radially
inwardly facing side 94 of the wall section or rib 86 and the radially outwardly
facing side 96 of the cooling fluid channel 64. Although the ribs 150 extend
along radii of the annular cooling fluid channel 64, the ribs 150 may be
skewed relative to the radii of the cooling fluid channel 64 if desired.

The height of the ribs 150 is less than the height of the wall section or
rib 86 which divides the cooling fluid channel 64 into a radially outer channel
section 82 and a radially inner channel section 84. The wall section or rib 86
is engaged by the wear plate portion 60 and cooperates with the wear plate
portion to block fluid flow between the radially outer and radially inner channel
sections 82 and 84. However, the ribs 150 are spaced from the wear plate

portion 60, that is, the upper (as viewed in Fig. 7) sides of the ribs 150 are

spaced from the lower or inner side of the wear piate 60.
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project into the cooling fluid channel 64. Thus, the
ribs 150 are projections which extend between the

WO 209/aB4498 i nwardly facing outer side 92 (Fig. FOT/tH2008192330

cooling fluid channel 64 and the radially outwardly
facing inner side 90 on the wall section on rib 86. In
addition, the ribs 150 extend between the radially
inwardly facing side 94 of t{g wall section or rib 86
and the radially outwardly facing side 96 of the
cooling fluid channel 64. Although the ribs 150 extend
along radii of the annular cooling fluid channel 64,
the ribs 150 may be skewed relative to the radii of
the cAlthduyh theuitd titimek radialll odesi drethnel bectlvd ghtref
the ribs 150 is less than the height of the wal

ré@fé‘lly%gﬁéd With B8 M PE?D ﬁ‘i tﬁb%ala‘H?%r@Q{Haﬂﬁef éé’dtﬁ)n284 the

channel "64 into a radi al y out er cthannel section

I

Al el sh B m Rgagedseé?ﬁrh??%ﬁ@?' i s cbrape
60..and r S .\ the ortlon 0. bl
PR 1 ook st 8o i WSEL? Haneaay |c|'e§ﬁt?°
|nn r channel sectigns 82 and 84, However, the ribs

apPdipibeef RIPGHORR 1B ANerat &2 feobe losiateshbetvyagn
|s the upper (as viewed in Fig. 7) sides of the ribs
amapeiﬂéi@wcse@sfammly thee sawerradial distancesiram atentee of
wear plate 60. Al though the ribs 150 in the radially

ooy ature bathectoaiegtfivithclB@neagl®4r adi al |y aligned with the
ribs 150 in the radially inner channel section 84, the

H gz ?Lﬂlﬁﬁoﬁr@%ﬁghn@ﬁﬁﬂ HOng®e PRiiAlY @ter Bhgrﬁ‘\ﬁﬁ%hannel

e other channel settion. |f desire

SSeiind ™2 o g g SO M P B
slp%%gtb%(%ween\fﬁe Inner side of the wear plate portion 60 and the upper sides
of the ribs 150. The ribs 150 increase the velocity of the cooling fluid and
induce turbulence in the cooling fluid. The turbulence which is induced in the
flow of cooling fluid by the ribs 150 causes the cooling fluid to impinge against
the inner side of the wear plate portion 160. This turbulence promotes mixing
of fluid in the area of the ribs.

In addition, the ribs 150 decrease the cross sectional area of the
cooling fluid channel 64 at the ribs 150. Thus, the cooling fluid flow area at
the ribs 150 is reduced to the area between the upper (as viewed in Fig. 7)
side surfaces of the ribs and the inner major side surface of the wear plate

portion 60. By decreasing the area available for cooling fluid flow, the velocity

of the cooling fluid is increased as it flows across the ribs 150. Increasing the
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adj acent ribs at substantially the sane radi al
stance froma center of curvature of the cooli

WO?qoa/Oﬁ‘”%annel 64. During flow of cooling fl J%T/gﬁzg??é“m”‘)

the radially outer and inner channel sections 82 and
84, the cooling fluid flows over the ribs 150 in the
restricted space between the inner side of the wear
plate portion 60 and the uppl sides of the ribs 150.
The ribs 150 increase the velocity of the cooling
fluid and induce turbulence in the cooling fluid. The
turbul ence which is induced in the flow of cooling
fluid by the ribs 150 causes the cooling fluid
|eulﬁ9"‘bfg%° thg £0RURY flHIE fupRer PnaRtes turtndengedn the élmd flow
portion 160. This turbul ence pronotes mxing of fluid
adipcend tathearibs 160e ribs. In addition, the ribs 150
decrease the cross sectional area of the cooling fluid

chanmdthdighait ist heliavielito beGdvahtsyeduseoasel thagids! 160in
flow area at the ribs 150 is reduced to the area

deRtiRStion MRhUREProjediond EY@dny M 1B - sh?)hlosbcg%mﬁéfsftﬁ&?ﬂwat

of the ribs and the i nner maj or side surface of

tHE s q@‘ﬁgg% <?r$z¥!trpgrcY\/ﬁﬁ§ut{1tﬁe e%@:c?ﬁ?/ 110 apg 112,

aval l'urd

AShafRy. Ltﬁ'g?m'aj%phﬁﬁsél ey e %a&'b%ﬁ@q@aoﬁa‘%ﬁféahﬁt%oﬂ B ribs
further pronmptes turbulence in the fluid flow adjacent
98- (NSt Iserefalred ubhize the yvalksectipacer gbis to divide

advant ageous to use the ribs 150 in conbination with
corbing flojdecharmed 641iotoanadially nnénarshadiallybeuten deamnal sections
that the ribs 150 may be used either with or w thout
82henp84) thet walhsedtidh andb 88 2nay be omitted.

When the coupling assembly 10 is operated from the disengaged
condition of Fig. 1 to the engaged condition, the wear plate portion 60 of the
pressure plate 40 is pressed against the rotating friction pad 24 on the
disc 18. The radially outer portion of the disc 18 is rotating at a higher velocity
than the radially inner portion of the disc. Therefore, as the coupling
assembly 10 is operated from the disengaged condition to the engaged
condition, more heat is generated adjacent to the radially outer portion of the
wear plate portion 60 than is generated adjacent to the radially inner portion of
the wear plate portion.

To promote cooling of the radially outer portion of the wear plate
portion 60, where the greatest amount of heat is generated during operation

of the coupling to the engaged condition, the inlet 68 (Fig. 4) is effective to

direct a greater flow of cooling fluid to the radially outer channel section 82
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Al ternatively, the projections 110 and 112 may be used
wth or wwthout the ribs 150. Although it is preferred

WO 200003448%e the wall section or rib 86 to diviPE&I/1B2008/002330

cooling fluid channel 64 into radially inner and

radi ally outer channel sections 82 and 84, the wal
section or rib 86 my be omtted. Wen the coupling
assenbly 10 is operated fromg-he di sengaged condition
of Fig. 1 to the engaged condition, the wear plate
portion 60 of the pressure plate 40 is pressed agai nst
the rotating friction pad 24 on the disc 18. The
radially outer portion of the disc 18 is rotating at a
(Riggh &r— Vethaai toythe hadiatih énesdhahhgl section 8dor To provide fdrehe
di sc. Therefore, as the coupling assenbly 10 is

|k Atirickidw t:hifbbbﬁ thié sgdic g edtet eRdhhelarctiontde secylingachl
condition, nore heat is generated adjacent to the

réﬁ@!l?bhi@r%ﬁlﬁf ?@rgba'm @j;l]g% téf)%f}fﬁ%fnrla cﬁ‘éﬁ%a?%rfd RAs 8%arger

IS generate dj ace t'o i nner

e o SR PURF i S Bt AP e B B

I‘th? 60, where the greatest anmount of heat is
F%éﬁég% 84 during operation of the coupling to the
engaged condition, the inlet 68 (Fig. 4) is effective

to dikhectelativghelgrae dfara@&emm%aimrm@ 6@ of theinletpassage 70

radi ally outer channel section 82(Figs. 5 - 7) than to
i$ benneatedlin fluidnoen muinéoatieh veitcthemadly oldeipcloanrae séotion 82
the larger fluid flow through the radially outer

@ pheklitg oF tbARe&dr pés@ygesn%a 9%1@ 4)ad$lﬂ4n|a\t‘ly0t—ﬁc,£felatlvgly

initial portion 160 (Fig. of the inlet passage 7

s’ﬁﬁﬁiaﬁ%ﬁ%eé&iﬁrﬁbgﬁ@%ﬁhﬁleuléﬂﬁ'éés%@'e i5 2DhAEEd in fluid
communication with the radially inner channel section 82 by a plurality of
connector passages 168. A flow of cooling fluid enters the inlet passage 70
(Fig. 4) at the inlet 68. A relatively large volume of the cooling fluid is
conducted from the initial portion 160 of the inlet fluid passage 70 to the
radially outer channel section 82. A smaller volume of cooling fluid is
conducted from the relatively small second portion 162 of the inlet fluid
passage 70 to the radially inner channel section 84.

The cylindrical initial portion 160 of the inlet passage 70 is disposed in
a coaxial relationship with the cylindrical second portion 162 of the inlet
passage. However, the central axis of the second portion 162 of the inlet
passage 70 may be offset from the central axis of the initial portion 160 of the

inlet passage. If desired, the initial portion 160 of the inlet passage 70 may be

disposed to one side of the second portion 162 of the inlet passage so as to
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passage 70. The relatively large dianmeter initia
portion 160 of the inlet passage 70 is connected in

WO baoa3@asmuni cati on with the radially outer cP@mnmE008/002330

section 82 by a plurality of connector passages 166

(Fig. 4). Simlarly, the relatively small dianeter

second portion 162 of the inlet passage is connected

in fluid conmuni cation with-phe radially inner channel
section 82 by a plurality of connector passages 168. A
flow of cooling fluid enters the inlet passage 70

(Fig. 4) at the inlet 68. Arelatively large vol une of

the cooling fluid is conducted fromthe initial

e O flusiofiay patietol thiegadtdllyictiterassame! F6ctiom 8hand a second,
radi ally outer channel section 82. A smaller vol une of

saparatey flllduflel baticntheataehlf iomet dranhel séétisy] 84 smal |
second portion 162 of the inlet fluid passage 70 to

the rpgl addiMiy Blﬁ‘t%"r cﬁQﬁHé’leéec‘ﬁgﬁtSZOéktéﬁds ﬂ“%ﬁdéme'l%&.%hs

initial porti'on 160 of the 1 nlet passage

t
cyfﬁ%‘%ﬁ'?%ggcﬁ p%s%%@%é Bo0PlsR' 2B pthl ouh Efp%%ssasgg 8. Thus,
f
RIS oS h0e %e%ﬁiﬁ%i cxferdsi ppihe e xeeTh A1
axis of the injtial ]portl on 160 of the inlet passage.
faurirsiacwise digestiandrem therripbrasswent0 thihe eutiat passage 74.
gassage 70 may be di sposed to one side of the second

onilariynthecadigllytinrer chartngb asstinre82 extedsdh apposite directions
fluid flow path to the radially outer channel section

fBémahd irletipasyade ZRRaihet sutletpasdade P8, MRUB, tHe fddRally inner
radial |y i nner channel section 84. The radially oufer
GRARREScQRAT 8P BXRAISN BOUS a b RARIS hhE cBUARTEILERRise
direction (as viewed in Fig. 3) from the inlet 68 to the outlet 64 (Fig. 4). The
fluid flow is equally divided, in the radially outer channel section 82, between
the clockwise and counterclockwise flowing sections of the radially outer
channel section. Similarly, the fluid flow is equally divided, in the radially inner
channel section 84, between the clockwise and counterclockwise flowing
sections of the radially inner channel section.

The outlet passage 76 (Fig. 4) has the same construction as the inlet
passage 70. Thus, the cylindrical outlet passage 76 has a radially outer or
exit portion 174 with a larger diameter than a radially inner or entrance portion
176. The fluid flowing in the radially inner channel section 84 is conducted to
the entrance portion 176 through connector passages 180. Similarly, fluid is

conducted from the radially outer channel section 82 to the exit portion 174 of

the outlet passage 76 through connector passages 182.
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from connector passages 166 (Figs. 4 and 6) to the
outl et passage 76. Thus, the radially outer channe

WG @wd»r3B2 extends in both a cl ockwi se and a PCT/1B2008/002330
countercl ockwi se direction fromthe inlet passage 70
to the outlet passage 74. Simlarly, the radially
i nner channel section 82 extends in opposite
directions fromthe inlet pagsage 70 to the outl et
passage 76. Thus, the radially inner channel section
84 extends in both a clockw se and countercl ockw se
direction (as viewed in Fig. 3) fromthe inlet 68 to
the outlet 64 (Fig. 4). The fluid flowis equally
di vi dewk cylmdriceal exitipattion 14t efrtheloutieepasesje o6 iBAisposed in
bet ween the cl ockwi se and countercl ockwi se fl ow ng

Beshiianelatfonship waklitied bylirRidcar e saniehoiest178of the outlet
Simlarly, the fluid flowis equally divided, in the

pa%gbgé.' ¥Hd r, m%aéglﬁlla]l %ﬁ&téf‘?ﬁe %lﬁtrah@é Wortbrt 186 of fhe, qutlet

CKwW se and count ercl oCckw se OW ng sections o

Lal Iy i r | _sectianp, The tl et passa 7

reR¥ge 75 HAL e B TBm BRCh e Rt o el SR 974 0 the
ssage 70. Thus, the cylindrical outlet passage 76

4@& ag?%‘faﬂ% Ef'eéw?@rfﬁs nirance Rartion | 74 o thig pHtlet nagsgee 76
di ameter than a radially inner or entrance portion
mans beTigpased i@ gneoida@fithe exé pedigingl T4/ of inecouttst aassdge so
section 84 is conducted to the entrance portion 176
ashiodhayle amnfleidtflow patisiagadthé 88dialy mrexrdhyannél seadion894 and
conducted fromthe radially outer channel section 82

d SeddiRl, @sphrale! flui@flok/datdffrdrienh rdistly faEs *E8NA& section 82.
t hrough connector passages 182. The cylindrical exit

port i'lgfs lﬂ# #Md & t%‘é&\%fﬁ eétjzg%ggleﬁeﬁ Hich ﬁh);\ﬁc‘t?e:’ gg;crégte‘? rate

coaxi at 1 onshi rca
Jf AUl %\N}g?hé)frac}igl?y c%%telr %Flannel section 82 than the radially inner

channel section 84, may be utilized in association with cooling fluid channels
having a construction which is different from the construction of the cooling
fluid channel 64. Thus, the inlet and outlet passages 70 and 76 may be
utilized in association with radially outer and radially inner channel sections 82
and 84 which do not have the projections 110 and 112 and/or the ribs 150.
When the coupling assembly 10 is in the disengaged condition of
Fig. 2, the friction pads 24 and 26 on the disc 18 are slightly spaced from the
axially movable pressure plate 40 and the stationary mounting flange or
pressure plate 42. This enables the disc 18 to freely rotate relative to the
stationary member 14 and housing assembly 32.
When the coupling assembly 10 is to be operated from the disengaged

condition to the engaged condition, the piston 46 moves the pressure plate 40
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passage. However, the central axis of the entrance
portion 176 of the outlet passage 76 may be offset

WO e@nis4388 central axis of the exit portion 174PCF/IB20€8/002330

outl et passage. If desired, the entrance portion 176
of the outlet passage 76 nay be di sposed to one side
of the exit portion 174 of the outlet passage so as to
have one fluid flow path frepgthe radially inner
channel section 894 and a second, separate, fluid flow
path fromthe radially outer channel section 82. The
inlet and outl et passages 70 and 76, which provide a
greater rate of fluid flowto the radially outer
hialhyiewase theé omowBRingHEmgehe prasswukplatentzto fifmalpeib the
section 84, may be utilized in association with

disoh 8 m@etibsh the Prsuseirs phay 0GR BONAtiIAY ﬂbh?@ ov\ﬁblréé?«,uré
different fromthe construction of the cooling f

Qhawmel 64. Thus, the inlet and outlet passages 70 and
76 may be utilized in association with radiall'y outer

d 2 d 84
ot e tiasbip B3 RngE e s B8 R PR Ao Bl oich s
. th I nbl t h
%Wf@@h@a@goc%gﬁrﬁ'gﬁg% of gfea%icé%.w@y pl@Fo?e4$ r :qu%ﬁlep%m@pments of
and 26 on the disc 18 are slightly spaced fromthe
tﬁﬁir’ﬁ@lwlnﬁ)ﬂ/%ﬂﬂ%obﬁ%w%mﬁt%ﬂg an® thehsampeassthet ¢asnpenents of
nmounting flange or pressure plate 42. This enables the

the predire plateet], simdaaneneslawillviee utilizdtbtosdedigoatarsimilar
menber 14 and housi ng assenbly 32. When the coupling

cupssoTidnts, el suffisoldter et aihg AsboimddRitie itise RUARSAs relating to
condition to the engaged condition, the piston 46

YR8 BB Gbel ot o} erausiald AR o
The mountlng flange or pressure plate 42 includes a base 56a and a
wear plate portion 60a. The wear plate portion 60a and base 56a are fixedly
interconnected and cooperate to define a cooling fluid channel having the
same construction as the cooling fluid channel 64 of Figs. 3 — 7. The cooling
fluid channel in the mounting flange or pressure plate 42 is divided into
radially inner and radially outer cooling fluid channel sections, corresponding
to the cooling fluid channel sections 82 and 84 of Figs. 2 — 7, by an annular
wall section or rib corresponding to the wall section or rib 86 of Figs. 5 — 7.
Projections, corresponding to the projections 110 and 112 of Figs. 57, are
provided in the cooling fluid channel sections. In addition, ribs, corresponding

to the ribs 150 of Figs. 5 — 7 are provided in the cooling fluid channel sections

in the mounting flange or pressure plate 42.
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di sc 18 between the pressure plate 40 and nounti ng

flange or pressure plate 42. The nounting flange or
wWQe@9osH4es pl ate 42 has a constructi on which i sPGI/MB20e8/002330

to the construction of the pressure plate 40. Since

t he components of the nounting flange or pressure

plate 42 are the sane as the conponents of the

pressure plate 40, simlar m4rerals will be utilized

to designate simlar conponents, the suffix letter "a"

bei ng associated with the nunerals relating to the

mounting flange or pressure plate 42 in order to avoid

confusion. The nmounting flange or pressure plate 42

i ncl udesmaubtise flaBge amgressvraplgik dt2ehaoa tcooling flaid ifiled 68a

wear plate portion 60a and base 56a are fixedly

anat @ coolitefitiidcoualed 7400 peledtind batldepasiagas Coorésbriding € the

channel having the same construction as the cooling

rfds'ékage§ rannel 7@6f Plg. &l afe Pl?b\nde7d in é@%%c%@i%h'v(?lgﬂ fHéJbé’ollng

channel in the nounting flange or pressure plate

I ng
P sy HREL GG AT RE R RGE Bu BT BRBoF k)
fluid ch ‘a sections 82 and 84 of Figs. 2 - 7, by an
PIRTRHTE P! section or rib corresponding to the wall
section_or rib 86 of Fi 5 - 7. Projections,
cor r dBysvEPhEE foregring p%Séewczmst is Bpparentihat e wegent
5- 7, are provided in the cooling fluid channel
isettionnzrovides sdokwiamd, imprbged couplingpasstinmgy 1@ hdneng ahs
150 of Figs. 5 - 7 are provided in the cooling fluid
igipeoverl flor of codling fluitite promote e tramefeeoPhedt fAsHWothponents

pl ate 42. The nounting flange or pressure plate 42 has

A 6@ ebiRthd dddeinbl)! ForRBRtive heat transfer from components of the
coupling assembly 10 to the flow of cooling fluid is promoted by increasing the
velocity of the cooling fluid at spaced apart areas along a channel 64 through
which the cooling fluid flows. Upon engagement of the coupling assembly 10,
more heat tends to be generated at a radially outer portion of a rotating disc
18 than at a radially inner portion of the disc. To remove this heat, the flow of
cooling fluid adjacent to the radially outer portion of the rotating disc 18 may
be larger than adjacent to the radially inner portion of the rotating disc.

The coupling assembly 10 may include the rotatable disc 18 which is at
least partially enclosed by a housing 32. The housing 32 may have a plate
portion 60 with an force transmitting surface which is engagable with a side

surface area on the rotatable disc 18 to retard relative rotation between the

housing and the disc. The housing 32 may also have a cooling fiuid channel
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and a cooling fluid outlet 74a. Inlet and outl et

passages, corresponding to the passages 70 and 76 of
WO-R@9/034438 ar e provi ded in associati on with thePCDmB220084002330

fluid inlet 68a and the cooling fluid outlet 74a in

the nounting flange or pressure plate 42. In view of

the foregoing description, it is apparent that the

present invention provides a28ew and i nproved coupling

assenbly 10 having an inproved flow of cooling fluid

to pronote the transfer of heat from conponents of the

coupling assenbly. Convective heat transfer from

conmponents of the coupling assenbly 10 to the fl ow of

Bdovhiely is alleasi argetindetnethhy arside abthegplateporiondd gpposite

of the cooling fluid at spaced apart areas along a

troemihel fobeke transniiting\biidhicé.he cooling fluid flows. Upon

engagenent of the coupling assenbly 10, nore heat

t ends Toampgo@eReaERF Abfat afd Frﬁﬁlhﬂizé YhOYEQITdid bt ¥pots, a
rotating disc 18 than at a radially inner portion ofD

QM%lﬁy%$ roj8ciGTeY émrij eﬁ@{tendﬁﬁ %é)@'a&f on gl\l('of]g%ohng fluid

['uid enttote y ou

i ?ﬁ@@*wsnn%ﬂf&{ OB Rl Red o fow o
| ude th tatable d 18
e o By n%anE%r#»&%@c?%&oc&&g?fnﬁ@ggan'@én%z
The hou5| ng 32 may have a plate portion 60 with an
f or ceAtflighinet 68 fﬂjﬂ'@mwﬁg fluid channel &dgagublagew teiatively

side surface area on the rotatable disc 18 to retard

laegencioss sentiahalbarehqtontiem 160eohnesicddn #H thentiriation with
The housing 32 may al so have a cooling fluid channel 64

akadiblly suttr popst 8R@F tHebdAingeiuidAaRMed Mdfi&isd Ry have
pl at e portl on 60 opposite
a relatively small cross sectional area portion 162 connected in fluid
communication with a radially inner portion 84 of the cooling fluid channel 64.
A coupling assembly 10 constructed in accordance with the present
invention has many different features which may advantageously be utilized
together as disclosed herein. However, these features may be utilized
separately or in combination with various features from the prior art. For
example, the cooling fluid inlet 68 with different sizes for radially inner and
radially outer portions 82 and 84 of the cooling fluid channel 64 may be
utilized without projections 110 and 112 into the cooling fluid channel. As
another example, the projections may or may not include the ribs 150.

Although the coupling assembly 10 disclosed herein is utilized as a

brake, it should be understood that the coupling assembly may be utilized as



fromthe force transmtting surface. To inprove heat
transfer and m nim ze the occurrence of hot spots, a

w@hkawab4488 of projections 110 and 112 extend i PEDIB2E3/002330

path of flow of cooling fluid through the cooling
fluid channel 64. Turbul ence may be induced in a flow
of cooling fluid by having ribs 150 project into the
cooling fluid channel 64. A{fd6uid inlet 68 to the
cooling fluid channel 64 may have a relatively |arge
cross sectional area portion 160 connected in fluid
communi cation with a radially outer portion 82 of the
co?IiFg fluid channel . The inlet 68 may have a

Ehyv s adspirpniemplateddbet thaaoupting assembbnmb§de a
connected in fluid comunication wth a radially inner
pembingtiogLldichtans kradeiasgefbli.d channel 64. A coupling
assenbly 10 constructed in accordance with the present
i nvention has many different features which may
advant ageously be utilized together as disclosed
herein. However, these features may be utilized
separately or in conbination with various features
fromthe prior art. For exanple, the cooling fluid
inlet 68 with different sizes for radially inner and
radially outer portions 82 and 84 of the cooling fluid
channel 64 may be utilized wi thout projections 110 and
112 into the cooling fluid channel. As another
exanpl e, the projections may or may not include the
ri bs 150. Al though the coupling assenbly 10 di scl osed
herein is utilized as a brake, it should be understood
that the coupling assenbly may be utilized asa cl utch.
It is also contenplated that the coupling assenbly may
be a



conmbi nation clutch and brake assenbly. Havi ng descri bed

the invention, the following is clained: 1. A coupling
was®endd4ys f or use in transmtting force, said POUB2206802330

assenbly conprising a rotatable disc, and a housi ng

whi ch at |east partially encloses said rotatabl e disc,

sai d housing having a plate portion with a force

transmtting surface which i.g7zengagable by a circular

side surface area on said rotatable disc to retard

relative rotation between said housing and said disc,

a cooling fluid channel which is at |east partially

defined by a side of said plate portion opposite from

sai d Having desaribed the iryestioh abe folkowinglietidisedugh

which fluid is conducted into said cooling fluid

channgl . am caupliey a'sQérﬂB@hfoW(]éé"h ﬁgﬁéﬁnﬂﬁné lfélfb@ éé’ld coupling

conducted from said cool | ng [ uid channel

%s%my Exm%fnlsmg% fohane fibudhe wh @?ggle%t paiily

gﬂ
oug sar coollng

cOo0 |ng
SRFA ﬁ%t IHC 251 sAY Focaed Prdap %ﬁ#ﬁébh‘@ﬁma force
coolln fluid channel. 2. A caoupling assenbly as set

trSAting <UTEAGe Whighds engagabl qM UPEFIRY SR BiFcecarams
includes a plurality of ribs disposed at spaced apart

saie setatabde disertg retdrd relative motatibnibetweamseid hasing ehd said
said ribs extends between a radially inner portion of
dia¢,ch cadlingniiuidl Ichiadnehahichlis atldast padially bgfined & a side of said
porti on of said cooling fluid channel. 3. A coupling

GRS @?)P%Fte froht BaidFofdettr nsmithify Sirfacizfh inlet through
plurality of projections includes projections dispose

WEEKEER R ted it s8id &Riflg fluid channel, an outlet through

which cooling fluid is conducted from said cooling fluid channel, and a plurality
of projections extending into a path of flow of cooling fluid through said cooling
fluid channel to improve heat transfer between said plate portion of said
housing and cooling fluid flowing through said cooling fluid channel.

2. A coupling assembly as set forth in claim 1 wherein said plurality
of projections includes a plurality of ribs disposed at spaced apart locations
along said cooling fluid channel, each of said ribs extends between a radially
inner portion of said cooling fluid channel and a radially outer portion of said
cooling fluid channel.

3. A coupling assembly as set forth in claim 2 wherein said plurality
of projections includes projections disposed between adjacent ribs of said
plurality of ribs, each of said projections disposed between adjacent ribs has a

longitudinal central axis which extends along a longitudinal central axis of said



plurality of ribs, each of said projections disposed

bet ween adj acent ribs has a |longitudinal central axis
WORAY 488t ends al ong a | ongitudi nal central aRC3/TB008/002330

sai dcooling fluid channel and transverse to

| ongi tudi nal central axes of at |east some of said

ribs of said plurality of ribs. 4 . A coupling

assenbly as set forth in clapg 1 wherein said cooling

fluid channel has a circular configuration, a first

projection of said plurality of projections is

di sposed in a radially outer portion of said cooling

fluid channel and has a first length along a

¢aniigigtfludd chanrcdrendatrarsuiessofo wagdudinabteniraljexesiaimt least

second projection of said plurality of projections is

sbrapeFedid Fb@of@@ld@ilun’ﬁllty%f&lbspor“ on of said cooling
fluid channel and has a second |l ength along a

| ongi ‘?Ud' NAlcot, ﬁ § aksémbfy & séﬁoﬁnﬁﬁ%ﬁ?ﬁ\ ’P(Af?\le‘?é‘ig'éém cooling

said first len t belng reater an sai d secon

8 FhAnngh4p §PURP BaRARANGY, 4ist Blalplo st Sa iy or

ctigns, extend fro e of sal housi n
Paiaions nAiresea TP edis LIS POriah ot spadagiig i Channel
pl ate portion opposite fromsaid force transm tting

@m hag @ fisei legathr alenefa longjtedinpberntra axis efcwgi firg projection, a
assenbly as set forth in claim1 wherein said cooling
$éaand priofeutieh disaidplaralitylbaprajectiangls dispmseddaiadradidllgtinner
through which fluid is conducted into said cooling

pdrtdbe of Rarnedolingcluid eRaAfel dHdehadaseasrd egtRGiénd AT st
portion which is connected in fluid comunication wth

Bl s kg epbnd Pldoce S btichahbech
greater than said second length.

5. A coupling assembly as set forth in claim 1 wherein said
projections of said plurality of projections extend from a side of said housing
which faces toward said plate portion, said side of said plate portion opposite
from said force transmitting surface being free of projections.

6. A coupling assembly as set forth in claim 1 wherein said cooling
fluid channel has a circular configuration, said inlet through which fluid is
conducted into said cooling fluid channel includes an inlet passage having a
first portion which is connected in fluid communication with a radially outer
portion of said cooling fluid channel and a second portion which is connected
in fluid communication with a radially inner portion of said cooling fluid

channel, said first portion of said inlet passage having a first cross sectional

area in a first plane extending perpendicular to a longitudinal central axis of



in fluid conmunication with a radially inner portion
of said cooling fluid channel, said first portion of
W@ 200d/0343B®t passage having a first cross secti PCEIB2ASA®2330
in a first plane extending perpendicular to a
| ongi tudi nal central axis ofsaid first portion of said
i nl et passage, said second portion of said inlet
passage having a second crog®-sectional area in a
second pl ane extendi ng perpendi cular to a | ongitudina
central axis of said second portion of said inlet
passage, said first cross sectional area being greater
than said second cross sectional area, said inlet
spab it poltEmof sHifd édei passagecsaidsesticoht yodtidn ofwséid dmhet
said first portion of said inlet passage to said

peesags haQing ®Bebdnd diodsisekbBbndlaFeate a sbcoAd i ex@nding
assenbly as set forth in claim1l wherein at | east sone

p%frpé?diguIBF B SIS AGRRITY ceAtrdl Blid E@Eéﬂclységonegxgirﬁgﬁ ioﬁgéid inlet

ave opposite end portions which are taper _ _
PBRNALL S BTG S8R fa St B b Ao SR oo
SRR 3 PR P e St S5kl R rom
extending in a second direction fromsaid inlet to
saigl tirsboertian ofssaid wlelegasagg ta seicheegonsspedioniadisald infet
claim1 wherein said cooling fluid channel has a

passageé.ar configuration, said plurality of projections
includes a plurality of spaced apart projections which

e sor TSN ER S S SR S g e
some of said projections of said plurality of projections have opposite end
portions which are tapered.

8. A coupling assembly as set forth in claim 1 wherein said cooling
fluid channel has a circular configuration and has a first section extending in a
first direction from said inlet to said outlet and a second section extending in a
second direction from said inlet to said outlet.

9. A coupling assembly as set forth in claim 1 wherein said cooling
fluid channel has a circular configuration, said plurality of projections includes
a plurality of spaced apart projections which are disposed between radially
inner and radially outer edge portions of said cooling fluid channel and which

are spaced apart from the radially inner and outer edge portions of said

cooling fluid channel.



are spaced apart fromthe radially inner and outer
edge portions of said cooling fluid channel.10. A

W@ oupl34ags assenbly as set forth in claim9 wheP@l/IB29e¢t/ 2330
plurality of projections includes a plurality of ribs
whi ch extend between the radially inner and outer edge
portions of said cooling fluid channel. 11. A coupling
assenbly for use in transm t80ng force, said coupling
assenbly conprising a rotatable disc, and a housi ng
which at |least partially encloses said rotatabl e disc,
sai d housing having a plate portion with a circular
force transmtting surface which is engagable by a
ci rcul@r shAdeupling aseecmbbasetfartt in ctaina® Wwhedeiasaidplurality
retard relative rotation between said housing and said
ofi grojections irmilides & pilraly dflribisdvisiblaerendibé@lednsthatradially
| east partially defined by a side of said plate
iRREE A1 oBRR I JepbrtiBAL DRk &idf RofiRg FILRNSMAALING surface,
an inlet through which fluid is Conducted into said
cool i f1 i s ' i ng:
frud (s CsmyBIE8erempD.Ahbsgin b Rng g, aR colBing
said . inlet through which fluid, s conducted ipto said
S CPMArE i TRARRIA cssu abo 2 holns Wpich aleastgataly
portion which is connected in fluid communication wth
enGlesas33iq retatablesise. isgif bousing havive 3 plpte partiercwiih del
and a second inlet passage portion which is connected
direufdridortectoamsmitirag sorface which is digagablel ynarcirpular isate
of said cooling fluid channel, said first inlet
fakpagaepri said rbtutable disd 0 Rtardreksiveestdtiondetaeen sall
a first plane extending perpendicular to a

hEURG HAY 3ald GRB! & &ircat Bolingiid chahRbl WAlis RRk2Rge
partially defined by a side of said plate portion opposite from said force
transmitting surface, an inlet through which fluid is conducted into said cooling
fluid channel, an outlet through which cooling fluid is conducted from said
cooling fluid channel, said inlet through which fluid is conducted into said
cooling fluid channel includes a first inlet passage portion which is connected
in fluid communication with a radially outer portion of said cooling fluid
channel and a second inlet passage portion which is connected in fluid
communication with a radially inner portion of said cooling fluid channel, said
first inlet passage portion having a first cross sectional area in a first plane
extending perpendicular to a longitudinal central axis of said first inlet passage
portion, said second inlet passage portion having a second cross sectional

area in a second plane extending perpendicular to a longitudinal central axis



portion, said second inlet passage portion having a
second cross sectional area in a second pl ane
wW@z2G0en8488) per pendi cul ar to a | ongitudi nal ceneCEIB2008/002330
axi sof said second inlet passage portion, said first
cross sectional area being |arger than said second
cross sectional area. 12. A coupling assenbly as set
forth in claim1l1l wherein sa3ft housing includes a
plurality of ribs disposed at spaced apart | ocations
along said cooling fluid channel, each of said ribs
extends between a radially inner side surface of said
cooling fluid channel and a radially outer side
of wafichsecwfd inddtdpassae pyriidnjisaictirshoriss se@tiopalaneplbiaing
assenbly as set forth in claim12 further including a

latger ahar gaiaf sepoppesbsossctibrepassed bet ween adj acent
ribs of said plurality of ribs, each of said

proj epi i ong cHLSRRP ﬁgséﬁbya‘\;\éh“sét%ﬁﬁ‘ﬁ{‘blaﬁmbﬁl WAsrein said

| ongi t udi nal centra axi extends along a

@q@gd Bl g4 HERRY oF ABL locRKki s Qbasal dosdbidiens along

annel ansvers ["on cén

ax f said.ribs of ald lurality.
S BoBlnd i SRbaah FRed °$§§éﬁ%‘?§/e§t§”9§ Sheebn A Bk inper

11 further including a first plurali of proj ections

siie sudaee phsaidicpolingifiyid ghayined ang & ta lyoputeppigle surface of

cooling fluid channel, one of said projections of said

daid soongﬂlaiblithnobl.proj ections has a first length

al ong a longitudinal central axis of said one

proj et3.i onA@f)uFMQiaf;wmblyréwwtlfbttM iwtlahoj2kirihen ncladidg a
a second plurality of projections is disposed in said
gladiiif) b¥profgionB @idd iR dPetRBEH £RRSnPabE Idfisdid plurality of ribs,
each of said projections disposed between adjacent ribs has a longitudinal
central axis which extends along a arcuate longitudinal central axis of said
cooling fluid channel and transverse to longitudinal central axes of at least
some of said ribs of said plurality of ribs.

14. A coupling assembly as set forth in claim 11 further including a
first plurality of projections disposed in said radially outer portion of said
cooling fluid channel, one of said projections of said first plurality of
projections has a first length along a longitudinal central axis of said one
projection of said first plurality of projections, and a second plurality of
projections is disposed in said radially inner portion of said cooling fluid

channel, one of said projections of said second plurality of projections has a

second length along a longitudinal central axis of said one projection of said



channel , one of said projections of said second
plurality of projections has a second |l ength along a
WO 209934488 nal central axis of said one projectPCHIE08/002330
sai dsecond plurality of projections, said first length
bei ng greater than said second |l ength. 15. A coupling
assenbly as set forth in claim1l1l further including a
plurality of projections whi38h extend into said
cooling fluid channel froma side of said housing
whi ch faces toward said plate portion, said side of
said plate portion opposite fromsaid force
transmtting surface being free of projections. 16. A
sanopdi plgraditys efiiojecdions esaid dirstHengthdedngrgteatenthasi said second
sai d housing includes an arcuate wall portion which
lergitw at es said radially inner portion of said cooling
fluid channel fromsaid radially outer portion of said
cool i g fNicduplhagBSsemBlyfdd ét fBHHNRLidih Pf furHe? ivdhidRg a
extend across said radially outer portion of said
i i d: . i f E] :
R poiRACRR A6 R e R RO0Nd Il cnarfisy g sice
00l i fluid.channel . 17. A coupling assenbly as set
G AP b i) SRR wf seiGrlglR bRRR) SR de T sgf plate
of said first inlet passage portion _ is coincident with
Rertign giPpaalte Hrnteqid farcedignsnottingssuifagscring ifigecef projections.
passage portion. 18. A coupling assenbly as set forth
i n clt.m 1A oabplirg assemblyas seitforthiim agimvii whersinsaity
fluid is conducted fromsaid cooling fluid channe
howsingligrlrlds drstirovatd @il past@ohdr dépraiddi 2hid r&dially inner
connected in fluid comunication with said radially

FOHIGH oPShAId GJbIiAG M Eh&MI e Shidl BdRIGBIRES portion of said
cooling fluid channel, a first plurality of ribs which extend across said radially
outer portion of said cooling fluid channel, and a second plurality of ribs which
extend across the radially inner portion of said cooling fluid channel.

17. A coupling assembly as set forth in claim 11 wherein a
longitudinal central axis of said first inlet passage portion is coincident with a
longitudinal central axis of said second inlet passage portion.

18. A coupling assembly as set forth in claim 11 wherein said outlet
through which cooling fluid is conducted from said cooling fluid channel
includes a first outlet passage portion which is connected in fluid
communication with said radially outer portion of said cooling fluid channel
and a second outlet passage portion which is connected in fluid
communication with said radially inner portion of said cooling fluid channel,

said first outlet passage portion having a third cross sectional area in a third



and a second outl et passage portion which is connected
in fluid communication with said radially inner
w@rwiod3df said cooling fluid channel, said fPEBH1B2008/002330
out| et passage portion having a third cross sectiona
area in a thirdpl ane extendi ng perpendicular to a
| ongi tudi nal central axis of said first portion, said
second outl et passage portie¥B-having a fourth cross
sectional area in a fourth plane extending
perpendicular to a longitudinal central axis of said
second outl et passage portion, said third cross
sectional area being |arger than said fourth cross
pdang extealdirg parpetdicuardo @lbngijudisskecdrityal faxis ofssaid first
transmtting force, said coupling assenbly conprising
poriol, alzad secen outlénshsdage yairtish Waviah sfourasrbss sectional

partially encloses said rotatable disc, said housing

drexiimg féuRh &@?Rﬁeﬁ@\fﬂ?}q}’%ﬂﬁeﬁaibﬁﬂr% ta)rlgﬁ%igudénal. centrlal axis of

transmtting surface I'S engaga circul ar
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a cooling fluid, channel whi¢ch has a generally circular
lgif i%&ng?'f’cfﬁughc‘?r?%s %\?Ct'lo@ﬁg?reﬁ‘arti ally defined by a
side of said plate portion opposite fromsaid force _
t r anstl-t t iAgoyplingasserablyifar ese tmirangnittimg &vce) said cpypling
conducted into said cooling fluid channel, an outl et
asiseoidh cammpeisingoa rotatpkié disd, asd admalising dhichoat leasidpartially
cooling fluid channel, a wall portion which separates

ehclxdisaldiy rotabfdle RXd, said fussj Hawingld platd pokibnalignsistular
froma radially outer portion of sard cooling fluid
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Into said cooling f cha es an In

o%asc‘aﬁé‘ggta@ﬂier@s@tc)f lierlgl’td r@%‘ii%?&a%hcorét\i/v%en said housing and said

disc, a cooling fluid channel which has a generally circular configuration and is
at least partially defined by a side of said plate portion opposite from said
force transmitting surface, an inlet through which fluid is conducted into said
cooling fluid channel, an outlet through which cooling fluid is conducted from
said cooling fluid channel, a wall portion which separates a radially inner
portion of said cooling fluid channel from a radially outer portion of said
cooling fluid channel, said inlet through which fluid is conducted into said
cooling fluid channel includes an inlet passage having a first portion which is
connected in fluid communication with said radially outer portion of said
cooling fluid channel and a second portion which is connected in fluid
communication with said radially inner portion of said cooling fluid channel,

said first portion of said inlet passage having a first cross sectional area in a



connected in fluid communication with said radially
outer portion of said cooling fluid channel and a

WG 2@omsk4porti on which is connected in fluid  PCT/IB2008/002330
conmuni cation with said radially inner portion of said
cooling fluid channel, said first portion of said
i nl et passage having a first cross sectional area in
afirst plane extendi ng perpeddh cul ar to a | ongitudi na
central axis of said first portion of said inlet
passage, said second portion of said inlet passage
havi ng a second cross sectional area in a second pl ane
ext endi ng perpendicular to a longitudinal central axis
fost pland extaruling perperslhicwér waa brigitldinap asstugleaxis af skid first
first cross sectional area being |larger than said

Eetiondf saidsialet @@ES@?@ said S@cor&ﬂﬁdmbﬁcbf%lahd/ ikt Issage having
portion of said cooling fluid channel has a first
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outl et, said radial |(}/¢I nner_portion of said cooli

redially outeipRIOR £ said ¢ealingdbid Faannslthasd figpt |Sﬁctl¢regxtendmg

first direction froman opening connected in fluid
inenfirghdlicedticomfroimt dn speding eoondciedrinifloid odmeairdcatidnewith said
passage to said outlet and a second section extendi ng
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fluid communication with said second portion of said
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sald radially outer portion of cool I ng
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radially inner portion of said cooling fluid channel has a first section extending
in the first direction from an opening connected in fluid communication with
said second portion of said inlet passage to said outlet and a second section
extending in a second direction from said opening connected in fluid
communication with said second portion of said inlet passage to said outlet,
said first section of said radially outer portion of said cooling fluid channel and
said first section of said radially inner portion of said cooling fluid channel
being effective to conduct cooling fluid in the first direction to said outlet, said
second section of said radially outer portion of said cooling fluid channel and
said second section of said radially inner portion of said cooling fluid being
effective to conduct cooling fluid in the second direction to said outlet, and a

plurality of projections extending from one side of said cooling fluid channel



being effective to conduct cooling fluid in the first
direction to said outlet, said second section of said

WO 20bv/ab4498 out er portion of said cooling fluid BCEIBE08/002330
and said second section of said radially inner portion
of said cooling fluid being effective to conduct
cooling fluid in the second direction to said outlet,
and a plurality of projecti o3 extending fromone side
of said cooling fluid channelinto a path of flow of
cooling fluid through said cooling fluid channel to
i nprove heat transfer between said plate portion and
the flow of cooling fluid, said plurality of
iptoog path ofiffow € coolesy Buitithkiughl saidcobdyngpfluidrabjadoel nisnprove
whi ch extend into a path of flow of cooling fluid
R menshs bedfleah Ismopplltaeé p@ﬂlbh'émi Pk ﬂdWOﬁ@@d)lId@fllle U ld

channe and a second plurality of projections
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wWth a circular force transmtting surface which is
caeljag divicbflow adong a cadially §ings pontiarekthgreneliog fisid ghannel.
rotatable disc to retard relative rotati on between
sai d 2busiAgoaplkhgasskrdblydor ase ontrangmitting tbrecbasaidlcoupling
whi ch has a generally circular configuration and is at
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opposite fromsaid force transmtting surface, an
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surface area on said rotatable disc to retard relative rotation between said
housing and said disc, a cooling fluid channel which has a generally circular
configuration and is at lest partially defined by a side of said plate portic;n
opposite from said force transmitting surface, an inlet through which fluid is
conducted from said cooling fluid channel, a wall portion which has a
generally circular configuration and separates a radially outer portion of said
cooling fluid channel from a radially inner portion of said cooling fluid channel,
said wall portion is engaged by the side of said plate portion opposite from
said force transmitting surface, a first plurality of ribs which extend from said
wall portion across said radially outer portion of said cooling fiuid channel, and
a second plurality of ribs which extend from said wall portion across said

radially inner portion of said cooling fluid channel, said first and second



cooling fluid channel froma radially inner portion of
said cooling fluid channel, said wall portion is
werwaged3tby the side of said plate portion oppPGi/IR2008/002330
fromsaid force transmtting surface, a first
plurality of ribs which extend fromsaid wall portion
across said radially outer portion of said cooling
fluid channel, and a second-3g-urality of ribs which
extend fromsaid wall portion across said radially
i nner portion of said cooling fluid channel, said
first and secondpluralities of ribs being spaced apart
fromthe side of said plate portion opposite from said
plwatites ohrissrbetngrapacadfapest framdahelside obsdid piptelpgdrtion o
flow along said radially outer portion of said cooling
oblpasile ¢fonnsaid fardeosansaitithd sursdceplousmdibié oofing floRl tarflbw
to enable cooling fluid to flow along said radially
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said second plurality of rib coupl 1 ng
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of predj ectA 6ALPIRG Fpeamugesebjorin i elptne 28rfugheingluging a
portion opposite fromsaid force transmtting surface.
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wherein a first projection of said first plurality of
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of said cooling fluid channel and has a first |ength
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22. A coupling assembly as set forth in claim 21 wherein a first
projection of said first plurality of projections is disposed in the radially outer
portion of said cooling fluid channel and has a first length along a longitudinal
central axis of said first projection, a second projection of said second plurality
of projections is disposed in the radially inner portion of said cooling fluid
channel and has a second length along a longitudinal central axis of said
second projection, said first length being greater than said second length.

23. A coupling assembly as set forth in claim 21 wherein said inlet
through which fluid is conducted into said cooling fluid channel inciudes an
inlet passage having a first portion which is connected in fluid communication
with said radially outer portion of said cooling fluid channel and a second

portion which is connected in fluid communication with said radially inner



channel and has a second | ength along a | ongitudina
central axis of said second projection, said first
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coupling assenbly as set forth in claim2 1 wherein
said inlet through which fluid is conducted into said
cooling fluid channel includes an inlet passage having
a first portion which is cosByected in fluid
conmuni cation with said radially outer portion of said
cooling fluid channel and a second portion which is
connected in fluid communication with said radially
i nnerportion of said cooling fluid channel, said first
pootian ohsaifi comilidg ifluicechareret,axpid Fiestipogtien 6f said inlebgassage
sectional area in a first plane extendi ng

heelrgea firstwress sectivnabagid indi fidk pheet exdendingperhendicdar to a
first portion of said inlet passage, said second
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sectional area in a second plane extending
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conduct fluid flow fromsaid first portion of sai
postien obsaid dalet passaged S§k€i:fdfﬁtjcr;9§§tﬁe§ﬁ0wl aJgadpeing ateater than
Sg%sgggoend cross sectional area, said inlet passage being effective to

conduct fluid flow from said first portion of said inlet passage to said second

portion of said inlet passage.



