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F2L  34A1 34A8 34B1 34C1 34U4 34X3 F2E  KA (72) Inventors ROBERT LEE SHELBY
GERALD EDWARD WHITEHURST ARTHUR JOSEPH RITTER (54) DRIVE ASSEMBLY HAVING
CLUTCH AND BRAKE LUBRICATING SYSTEM (71)   We, CATTERPILLAR TRACTOR Co.,
defining a pressure regulator for modulating a corporation organized and
existing under  the pressure of and controlling the flow of the laws of the
State of California, United  clutch-engaging fluid, and a second portion
States of America, of 100 N.E. Adams  for controlling the flow of clutch
cooling 5 Street, Peoria, Illinois, 61629, United States  fluid. The
modulation of the valve permits 50 of America, do hereby declare the
invention, the operator to obtain a desired degree of for which we pray
that a patent may be  clutch engagement. The system utilizes a granted to
us and the method by which it relatively  sophisticated  external valving
is to be performed, to be particularly de- means for effecting the desired
control. 10 scribed in and by the following statement:-    Another  example
of  hydrodynamic 55 This invention relates to rotary  drive  coupling is
shown in United States Patent assemblies and in particular to means for
Specification 3,547,235. As disclosed there- lubricating such assemblies
having clutch  in, oil circulation is effected during a brak- and brake
packs.                        ing operation to bring about a cooling of the
15  In one form of rotative drive assembly, braking discs. In effect, a
fottinger circuit 60 a brake pack and a clutch pack are pro- is formed.
vided for controlling the delivery of driving    United   States   Patent
Specification power to a final drive such as the final drive  3,773,157
discloses a clutch with a coolant of a wheeled or track-type vehicle. In
such  cut-off valve arranged to divert fluid from 20 drive assemblies,
lubricating oil is provided  the friction means during disengagement 65 to
the clutch pack or brakes for both cool- thereof to eliminate viscous drag.
Upon dis- ing and lubricating the plates thereof when  engagement of the
clutch assembly therein, a engaged. The clutch and brake packs may  housing
is moved while the valve is held be selectively operated to effect a
steering  in position by means of a control rod. 



25 operation as by controlling the driving and  Movement of the housing
opens flow pass- 70 braking of opposite sides of the vehicle  ages for
providing free flow of fluid from propulsion means.
the pressure chamber directly to the sump One excellent example of such a
drive  to provide a sharp cut-off fluid supply to the assembly is shown in
our United States  clutch disc assembly. The result is that the 30 Patent
Specification No. 4,096,931. '  space between the discs is free of oil,
there- 75 A number of different prior art United  by eliminating this
viscous drag. A separate States Letters Patent disclose means for  diverter
valve is provided in a cylindrical cooling clutches and the like in such
rota-  bore 'of the structure to provide the desired tive drive assemblies.
Illustratively, in  control. 35 United States Patent Specification
3,351,169,   According to the present invention a 80 a control system for
hydraulically actuated  rotative drive assembly comprises a clutch friction
clutches is disclosed wherein a cool- assembly provided with a clutch
piston ing flow of lubricant is delivered to the  movable for causing
selectively, engagement clutch disc during partial engagement but of the
clutch, a brake assembly provided 40 not during disengagement thereof.-A
manual with a brake piston movable for causing 85 clutch pedal is connected
through a linkage  selectively, actuation of the brake, a source to
suitable valve means of a hydraulically  of pressurized lubricating oil,
and means actuated clutch control to control the supply  for conducting
lubricant oil from the source of fluid to the friction surfaces.      to
the clutch assembly and brake assembly. 45  The valve means includes a
first portion  the conducting means including' means for 90    1541523
.                  2 selectively controlling the delivery of the    FIGURE
4 is a fragmentary enlarged dia- lubricating oil therethrough in dependence
metric section of the assembly with the on movement of the brake piston to
provide  brake released; selectively to the brake assembly a large
FIGURE 5 is a fragmentary diametric 5 flow for. concurrently cooling and
lubricating  section of the assembly with the brake dis- 70 the brake
assembly when actuated and a  engaged; and, small flow for only lubricating
the brake    FIGURE 6 is a corresponding section assembly when not
actuated.             with the brake engaged. Preferably, the brake piston
is movably . In the. exemplary embodiment of the in- 10 mounted on a
retainer with the lubricant vention as disclosed in the drawing, a rota- 75
conducting means comprising a passage ex-  tive drive assembly generally
designated 10 tending through the retainer and a passage  is shown to
comprise a brake pack generally extending through the brake piston selec-
designated  11, a clutch pack generally 



tively communicable with the passage in  designated 12, and a final drive
generally 15 the retainer.                         designated 13. An input
drive shaft 14 is 80 A carrier may be provided extending be-  selectively
connected to the final drive shaft tween the brake and clutch assemblies
and  15 through the drive assembly so as to pro. may define passage means
forming a portion  vide a steering brake control of a vehicle of the flow
conducting means.           (not shown) in which the drive assembly is 20
The control means may be arranged to  provided.
85 provide selectively to the clutch assembly a    The present 'invention
is concerned with large flow of lubricant for concurrently cool-  the
problem of providing cooling and lubri- ing and lubricating the clutch
assembly  cation of the brake and clutch packs and when engaged, and a
small flow for only  comprehends an improved means for effect- 25
lubricating the clutch assembly when dis-  ing the same.
90 engaged.                                  More specifically, as shown in
Figure 4, Preferably,. the clutch  piston  is also  brake pack 11 includes
an outer housing movably mounted on a retainer with the  16. As illustrated
in Figure 2, the housing conducting means comprising a passage  16 is
provided with three lubricating oil 30 through the clutch piston retainer
and a  delivery passages 17, 18, and 19. Each 95 passage extending through
the clutch piston  of these passages is connceted to a suitable being
selectively communicable with the  source (not shown) which directs
pressurized clutch retainer passage.                coolant oil through
passage 17 to cool and The control means may direct at least a  lubricate
the brake and clutch packs, and 35 preselected minimum flow of lubricant to
operating oil through passages 18 and 19 100 the clutch assembly and/or
brake assembly  to sequentially operate the brake and clutch at all times
during rotation of the drive  packs in a manner which ensures that the
assembly.                               brake is only engaged upon
disengagement The flow conducting. means may include  of the clutch. Each
of the flow passages is 40 flow restricting means for restricting lubri-
closed at its lower end by a suitable check 105 cating oil flow to the
brake assembly when  valve 20. as illustrated in Figure 4 in con- the brake
is not actuated.              nection with -the flow passage 18. Flow The
conducting means may include means  passage 18 communicates with a passage
21 for directing a major portion of the lubricant  provided in a retainer
22 slidably carrying 45 oil flow away from  the clutch assembly  a brake
piston 23 of the brake pack 11. 110 when the clutch is not engaged.
Piston 23 is biased by Belleville springs 24 Thus, the drive assembly
structure of the  compressed between the brake housing 16 present invention
is extremely simple and  and the piston 23. economical of construction
while yet pro-    Passage 21 in retainer 22 is provided with 50 viding the
highly desirable features as dis- an outlet 25 opening to a chamber 26 in-
115 cussed above.                           wardly of the piston 23 so that
when pres- 



One example of a drive assembly accord-  surized oil  is delivered
therethrough to ing to the invention will now be described  chamber 26, the
bias of spring 24 is over- with reference to the accompanying drawing  come
so as to release the friciton brake 27. 55 wherein:
Similarly, as shown in Figure 3, the clutch 120 FIGURE 1 is a fragmentary
diametric  28 of clutch pack 12 is operated by a clutch section of a
rotataive drive assembly having  piston 29 under the biasing action. of
Belle- improved lubricating and cooling means  ville springs 30.. Piston 29
is carried on a embodying the invention;                retainer 31. 60
FIGURE 2. is a fragmentary sectional   As further shown in Figure 3,
extending 125 view taken. substantially along the line 2-2  between brake
pack 11 and clutch pack 12 of Figure 1;             .              is a
two-piece carrier generally designated FIGURE 3 is a fragmentary diametric
32 having a first portion 33 splined to the section of the assembly with
the clutch  drive shaft 15 and to the clutch 28. Carrier 65 released;
portion 33 is provided with a first bearing 130    1 541 523
3 34 for inwardly jouknaling the brake piston  a relatively unrestricted
flow  of coolant retainer 22. A second portion 35 of the  lubricant to the
brake pack and thereby de- carrier is provided with a bearing 36 for in-
creasing the delivery of coolant lubricant wardly journaling the retainer
31 of the  from passage 42 to the clutch pack, while 5 clutch pack.
yet maintaining a continued small delivery 70 As shown in Figure 3, brake
piston re- of lubricant thereto. *          tainer 22 is provided with a
passage 37    Thus, the selective movement of the clutch which opens to a
passage 38 in carrier por-  piston 23 automatically controls the delivery
tion 33 for conducting pressurized oil from  of the coolant lubricant to
both the brake 10 brake housing passage 19. Carrier passage  pack and
clutch pack so as to provide in 75 38 communicates with a passage 39 in
car- the drive assembly 10 a large volume de- rier portion 35, which, in
turn, communi- livery of the coolant lubricant to the clutch cates with a
passage 40 in clutch piston  pack when the clutch is engaged and to the
retainer 31 to provide pressurized oil to  brake pack when the brake is
actuated, and 15 chamber 41 of the clutch pack for urging  alternatively
delivering a small amount of 80 the clutch piston 29 to the left, as seen
in  lubricant to the clutch and brake, respec- Figure 3, against the bias
of spring 30 and  tively, when they are not so engaged or thereby
disengaging the clutch 28.      actuated. Thus, by suitably controlling the
delivery    Thus, the present invention eliminates the 20 of pressurized
fluid to the chambers 26 and  need for costly valves and the like and 85 



41 if the brake pack and clutch pack, re-  utilizes the elements of the
rotative drive spectively, from  the delivery passages 18  assembly in a
novel and simple manner to and 19, respectively, selective operation of
provide the highly desirable improved lubri- the brake and clutch may be
effected in the  cant flow control. 25 rotative drive assembly 10.
The passages in the different elements of 90 Cooling lubricant oil is
delivered to the  the drive assembly providing the lubricant brake and
clutch packs from the delivery  flow paths discussed above may be provided
passage 17, as shown in Figure 2. As fur- by simple drilling operations
and, thus, the ther shown in Figure 6, the coolant lubricant improved
lubricant control system  is ex- 30 is delivered from passage 17 to a
passage  tremely simple and economical of con- 95 42 in brake piston
retainer 22 and from  struction. passage 42 to a passage 43 in an annular
WHAT WE CLAIM  IS-- sleeve 44 extending concentrically about car-   1. A
rotative drive assembly comprising rier portion 33.
a clutch assembly provided with a clutch 35  The coolant lubricant is
delivered from  piston  movable  for causing  selectively, 100 passage 43
to a passage 45 in carrier por- engagement of the clutch, a brake assembly
tion 33, a passage 46 in carrier portion 35  provided with a brake piston
movable for communicating with passage 45, a passage  causing selectively,
actuation of the brake, 47 in a sleeve 48 extending concentrically  a
source of pressurized lubricating oil, and 40 about carrier portion 35, and
a passage 49  means for conducting lubricant oil from the 105 in clutch
piston retainer 31 to the clutch  source to the clutch assembly and brake
pack 12.                                assembly, the conducting means
including As further shown in Figures 5 and 6. the  means for controlling
the delivery of the coolant lubricant is delivered from passage
lubricating oil there through in dependence 45 42 to an annular recess 50
in piston 23. on movement of the brake piston to provide 110 Depending on
the disposition of piston 23, selectively to the brake assembly a large
recess 50 may be in selective communica-  flow of oil for concurrently
cooling and tion with an annular recess 51 in brake  lubricating the brake
assembly when the piston retainer 22, which is in communica-  brake is
actuated and a small flow only for 50 tion with a passage 52 extending
through  lubricating the brake assembly when the 115 the retainer 22 for
delivering the coolant brake is not actuated. lubricant to the brake pack
11. More    2. A drive assembly according to claim 1, specifically, when
the brake piston is urged  wherein  the brake  piston  is movably to the
right against the biasing action of  mounted in a retainer, the conducting
means 55 spring 24 by the delivery of pressurized fluid  comprising a
passage through the retainer 120 to chamber 26, as shown in Figures 4 and
and a passage through the brake piston 5, piston recess 50 is displaced to
the right  selectively communicable with the passage sufficiently to
provide only limited delivery  in the retainer. 



of coolant lubricant to the recess 51 and    3. A drive assembly according
to claim 60 thereby provide a limited delivery of lubri-  1 or claim 2,
including a carrier extending 125 cant to the brake pack. When the brake
between the brake assembly and clutch is applied by the removal of pressure
from   assembly and  provided with  a  passage chamber 26, the piston 23
moves to the left means forming a portion of the conducting to place the
recess 51 in full communication  means. 65 with the piston recess 50,
thereby permitting    4. A drive assembly according to any one 130    34
for inwardly journaling the brake piston  a relatively unrestricted flow
of coolant retainer 22. A  second portion 35 of the  lubricant to the brake
pack and thereby de- carrier is provided with a bearing 36 for in- creasing
the delivery of coolant lubricant wardly journaling the retainer 31 of the
from passage 42 to the clutch pack, while 5 clutch pack.
yet maintaining a continued small delivery 70 As shown in Figure 3, brake
piston re- of lubricant thereto. tainer 22 is provided with a passage 37
Thus, the selective movement of the clutch which opens to a passage 38 in
carrier por-  piston 23 automatically controls the delivery tion 33 for
conducting pressurized oil from  of the coolant lubricant to both the brake
10 brake housing passage 19. Carrier passage  pack and clutch pack so as to
provide in  75 38 communicates with a passage 39 in car- the drive assembly
10 a large volume de- rier portion 35, which, in turn, communi- livery of
the coolant lubricant to the clutch cates with a passage 40 in clutch
piston  pack when the clutch is engaged and to the retainer 31 to provide
pressurized oil to  brake pack when the brake is actuated, and 15 chamber
41 of the clutch pack for urging  alternatively delivering a small amount
of -80 the clutch piston 29 to the left, as seen in  lubricant to the
clutch and brake, respec- Figure 3, against the bias of spring 30 and
tively, when they are not so engaged or thereby disengaging the clutch 28.
actuated. Thus, by suitably controlling the delivery    Thus, the present
invention eliminates the 20 of pressurized fluid to the chambers 26 and
need for costly valves and the like and 85 41 if the brake pack and clutch
pack, re. utilizes the elements of the rotative drive spectively, from  the
delivery passages 18  assembly in a novel and'simple manner to and 19,
respectively, selective operation of provide the highly desirable improved
lubri- the brake and clutch may be effected in the  cant flow control. 25
rotative drive assembly 10.               The passages in the different
elements of 90 Cooling lubricant oil  is delivered to the  the drive
assembly providing the lubricant brake and clutch packs from the delivery
flow paths discussed above may be provided passage 17, as shown in Figure
2. As fur-  by simple drilling operations and, thus, the 



ther shown in Figure 6, the coolant lubricant improved lubricant control
system  is ex- 30 is delivered from passage 17 to a passage  tremely simple
and economical of con- 95 42 in brake piston retainer 22 and from
struction. passage 42 to a passage 43 in an annular    WHAT WE CLAIM IS--
sleeve 44 extending concentrically about car-   1. A rotative drive
assembly comprising rier portion 33.                        a clutch
assembly provided with a clutch 35  The coolant lubricant is delivered from
piston  movable for causing  selectively, 100 passage 43 to a passage 45 in
carrier por- engagement of the clutch, a brake assembly tion 33, a passage
46 in carrier portion 35  provided with a brake piston movable for
communicating with passage 45, a passage  causing selectively, actuation of
the brake, 47 in a sleeve 48 extending concentrically  a source of
pressurized lubricating oil, and 40 about carrier portion 35, and a passage
49  means for conducting lubricant oil from the 105 in clutch piston
retainer 31 to the clutch  source to the clutch assembly and brake pack 12.
assembly, the conducting means including As further shown in Figures 5 and
6. the  means for controlling the delivery of the coolant lubricant is
delivered from passage  lubricating oil therethrough in dependence 45 42 to
an annular recess 50 in piston 23. on movement of the brake piston to
provide 110 Depending on the disposition of piston 23, selectively to the
brake assembly a large recess 50 may be in selective communica- flow of oil
for concurrently cooling and tion with an annular recess 51 in brake
lubricating the brake assembly when the piston retainer 22, which is in
communica-  brake is actuated and a small flow only for 50 tion with a
passage 52 extending through  lubricating the brake assembly when the 115
the retainer 22 for delivering the coolant brake is not actuated. lubricant
to the brake pack 11. More    2. A drive assembly according to claim 1,
specifically, when the brake piston is urged  wherein  the  brake  piston
is movably to the right against the biasing action of  mounted in a
retainer, the conducting means 55 spring 24 by the delivery of pressurized
fluid  comprising a passage through the retainer 120 to chamber 26, as
shown in Figures 4 and  and a passage through the brake piston 5, piston
recess 50 is displaced to the right  selectively communicable with the
passage sufficiently to provide only limited delivery  in the retainer. of
coolant lubricant to the recess 51 and    3. A drive assembly according to
claim 60 thereby provide a limited delivery of lubri-  1 or claim 2,
including a carrier extending 125 cant to the brake pack. When the brake
between the brake assembly and clutch is applied by the removal of pressure
from   assembly and  provided with  a passage chamber 26, the piston 23
moves to the left  means forming a portion of the conducting to place the
recess 51 in full communication  means. 65 with the piston recess 50,
thereby permitting    4. A drive assembly according to any one 130  



4                                    1 541 523 of -claims 1 to 3, wherein
the control means  restricting lubricating oil flow to the brake is
arranged to provide selectively to the  assembly when the brake is not
actuated.   25 clutch assembly a large flow for concur-   8. A drive
assembly according to any one rently cooling and lubricating the- clutch
of claims I to 7, wherein the conductive 5 assembly when it is engaged and
a small means includes means for directing a major flow only for
lubricating the clutch assembly  portion of the lubricant oil flow away
from when it is disengaged.                   the clutch assembly when the
clutch is not 30 5. A drive assembly according to any one  engaged. of
claims 1 to 4, wherein the clutch piston    9. A drive assembly according
to claim 8, 10 is movably mounted in a retainer, the con-  wherein  the
conducting means includes ducting means comprising a passage through  means
for directing the major portion of the clutch retainer and a passage
through  the oil flow to the brake assembly for cool- 35 the brake piston
selectively communicable  ing and lubrication of the brake assembly with
the passage in the clutch retainer.    upon actuation of the brake. 15  6.
A drive assembly according to any one    10. A drive assembly according to
claim of claims 1 to 5, wherein the control means  1, substantially as
described with reference includes means for directing at least a pre-  to
the accompanying drawings.      40 selected minimum flow of lubricant to
the clutch and/for brake assemblies at all times        For the
Applicants:- 20 during rotation of the drive assembly.        GILL JENNINGS
& EVERY, 7. A drive assembly according to any one       Chartered Patent
Agents, of claims 1 to. 6, wherein the conducting        53 to 64, Chancery
Lane, means includes flow restricting means for          London WC2A IHN.
Printed for Her Majesty's Stationery Office by The Tweeddale Press Ltd.,
Berwick-upon Tweed, 1979. Published at the Patent Office, 25 Southampton
Buildings, London, WC2A 1AY, from which copies may be obtained.    


