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Power Take-off Unit with Selectively Engaged Brake
ABSTRACT

A power take-off unit (10) having a selectively engaged brake assembly is
described. The power take-off unit (10) is comprised of a rotatably driven input gear
(12), a clutch assembly (21, 23, 24) for selectively connecting the input gear (12) to a
rotatable output shaft (13), and the brake assembly (32, 34, 35) for selectively retarding
the rotation of the output shaft (13). The brake assembly is independently disengaged
when a clutch assembly is engaged to place the power take-off unit (10) in service. The
clutch assembly (21, 23, 24) uses pressurized fluid to position the clutch in its engaged
position and biasing means (28) to position the clutch in its disengaged position. The
brake assembly (32, 34, 35) uses biasing means (33) to position the brake in its engaged
position and pressurized fluid to position the brake in its disengaged position. The
clutch assembly (21, 23, 24) received the pressurized fluid through a clutch fluid
passageway (30) which is in fluid communication with a common fluid passageway
(31). The brake assembly (32, 34, 35) received the pressurized fluid through a brake
fluid passageway (40) which is also in fluid communication with the same common
fluid passageway (31). All of these fluid passageways (30, 31, 40) are disposed within
the output shaft (13).
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The following statement is a full description of this invention, including the
best method of performing it known to me/us:-
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POWER TAKE-OFF UNIT WITH
SELECTIVELY ENGAGED BRAKE

BACKGROUND OF THE INVENTION

This invention relates in general to clutch-operated power take-off units for
selectively driving an accessory from a vehicle engine. In particular, this invention
relates to an improved structure for a power take-off unit which includes a brake
assembly which is normally engaged when the cluich of the power take-off unit is
disengaged and is automatically disengaged when the clutch of the power take-off
unit is engaged. |

Power take-off units are well known mechanical devices which are
commonly used on engine driven vehicles for rotatably driving one or more driven
accessories. For example, power take-off units are commonly used in industrial
and agricultural applications for operating hydraulic pumps which, in turn, operate
plows, trash compactors, lifting mechanisms, power winches, and a variety of other
hydraulically-driven devices. In order to provide a rotatable driving connection
between therengine of the vehicle and the driven accessory, a typical power take-off
unit includes an input gear, an output shaft, and a gear set connected between the
input gear and the output shaft. The input gear is rotatably driven by the vehicle

engine, while the output shaft is connected to the driven accessory. The gear set
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provides one or more predetermined speed reduction gear ratios between the input
gear and the output shaft. Frequently, the gear also includes a clutch for selectively
disconnecting the output shaft from the input gear for intermittent operation of the
driven accessory.

All of the above components of the power take-off unit are contained within
arigid housing. Generally, the housing includes a main power take-off housing
having opposed open ends and two bearing caps which fit over the two open ends
of the main housing. The bearing caps are usually secured to the main housing
using any appropriate fastening devices. The ends of the rotatable output shaft are
usually supported by annular roller or ball bearings disposed within the bearing
caps, allowing the ends of the output shaft extend beyond the bearing caps to
facilitate connection of driven accessory thereto. The input gear is usually
supported for rotation on a non-rotatable idter shaft contained within the main
housing of the power take-off The input gear is also configured in a manner such
that a portion of the input gear extends generally outward through an opening
formed in the main housing. The main housing of the power take-off unit is usually
mounted about an opening formed through a case of a vehicle ransmission. The
outwardly extending portion of the input gear extends through the transmission case
opening into meshing engagement with one of the transmission gears driven by the
vehicle engine. As a result, the input gear of the power take-off unit is constantly
rotatably driven by the transmission gear.

In some types of power take-off units, the gear set may include an output or
drive gear which is in meshing engagement with the input gear. The drive gear is
freely and independently rotatable about the output shaft such that both the input
gear and the drive gear rotate constantly. The gear set may also include a clutch
gear which is mounted on the output shaft such that the output shaft rotates
whenever the clutch gear is made to rotate. The clutch is used to operatively
connect the clutch gear to the drive gear, thereby connecting the input gear to the

output shaft and cauvsing the output shaft to rotate.
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Many power take-off units contain a certain amount of lubricating fluid
within the housing. This lubricating fluid may, for example, be transmission fluid
if the power take-off unit is mounted on a vehicle transmission. As discussed
above, the input gear and other components of such a power take-off unit are
constantly rotatably driven by the transmission. When this occurs, the viscous
nature of the lubricating fluid can cause the output shaft to be rotated, even though
the clutch is disengaged. This undesirable rotation of the output shaft has been
found to occur most often at start-up of the vehicle, when the temperature of the
lubricating fiuid is relatively cold and viscous.

To address this, it is known to provide a power take-off unit with a brake
assembly for retarding or preventing wndesirable rotation of the output shaft when
the clutch is disengaged. In one known power take-off unit, an internal drag brake
is provided which is constantly engaged, even when the power take-off unit clutch
is engaged. This type of constantly-braked power take-off unit is undesirable
because of the additional components and maintenance required to keep the drag
brake operable. More specifically, because the brake is constantly engaged, the
amount of drag {braking force) will decrease over time due to wear, and therefore,
this type of power take-off unit requires routine maintenance for adjusting the drag
of the brake. In addition, this type of braked power take-off unit can only be
designed with a relatively small amount of drag simce the drag is constantly applied
and the rotational power transmitted through the power take-off unit must be able to
overcome this amount of drag to make the output shaft rotate.

In another known power take-off unit, a braking member is provided which
is mechanically actuated by another component of the power take-off unit. For
example, it is known to actuate a braking member through a mechanical linkage to
the power take-off clutch. In this type of braked power take-off unit, the clutch 1s
normally disengaged due to a spring which urges a clutch-piston into its disengaged
position. The clutch is engaged by hydranlic fluid which moves the clutch piston

into its engaged position, The braking member is mechanically connected to the
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clutch piston such that when the clutch piston is in its disengaged position, the braking
member is in its engaged position. Conversely, when the clutch piston is in its engaged
position, the braking member is in its disenpaged position. While this type of braked
power take-off unit is simple in design, it is somewhat limited in that the opération of the
brake cannot be independently controlled and is totally reliant on the successful operation
of the clutch piston actuating mechanism to disengage and engage the brake.

Thus, it would be desirable to provide a brake assembly in a power take-off unit
which requires no additional adjustment mechanisms and maintenance and which is
positively engaged only when the clutch is disengaged. In addition, it would be desirable
to provide a brake assembly which provides sufficient drag to quickly stop a rotating
output shaft or to prevent a non-engaged output shaft from rotating during start-up
conditions. Finally, it would be desirable to provide a brake assembly which can be
actuated independently of the clutch so as to ensure a positive braking force at all times
when the cluich is disengaged or even inoperable due to a failure of its actuating
mechanisn,

It is the object of the present invention to substantially overcome or at least
ameliorate one or more of the above disadvantages.

SUMMARY OF THE INVENTION

Accordingly, the present invention provides a power take-off unit adapted to be
connected between an engine-driven vehicular transmission and a driven accessory, said
power take-off unit comprising:

an input gear adapted to be connected to the transmission;

an output shaft adapted to be connected to the driven accessory;

a clutch assembly for selectively connecting said input gear to rotatably drive
said output shaft, said clutch assembly including a clutch plate connected for rotation with
said input gear, a friction plate connected for rotation with said output shaft, a clutch
spring for normally maintaining said clutch plate and said friction plate in a disengaped
relationship such that said input geér does not rotatably drive said output shaft, and a
clutch piston that is responsive to fluid pressure for moving said clutch plate and said
friction plate to an engaged relationship such that said input gear rotatably drives said
output shaft; and

a brake assembly for selectively retarding rotation of said output shaft, said brake
assembly including a brake cylinder that is restrained from rotation, a brake piston
disposed within said brake cylinder and connected for rotation with said output shaft, and
a brake spring for normally maintaining said brake cylinder and said brake piston in an
engaged relationship such that said brake piston engages said brake cylinder to retard
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rotation of said output shaft, said brake piston being responsive to fluid pressure for
moving said brake ¢ylinder and said brake piston to a disengaged relatienship such that
said brake piston does not engage said brake cylinder to retard rotation of said output
shaft. 7

In a preferred embodiment, the brake assembly is normally engaged when the
power take-off unit is not in service and the brake assembly is independently disengaged
when the clutch assembly is engaged to place the power take-off unit in service. In this
embodiment, the disengagement of the brake assembly occurs simultaneously with the
engagement of the clutch assembly. The input gear is driven by the engine of the vehicle.
Typically, the gear used to engage and drive the input gear is located in the transmission
of the vehicle. The rotation of the input gear is transmitted to the output shaft when the
clutch assembly is engaged. n turn, the rotation of the output shaft is used to drive any
suitable piece of auxiliary equipment. In this embodiment, the clutch assembly includes a
clutch piston disposed within a clutch backup cylinder and the clutch assembly uses
pressurized fluid to position the clutch in in5 engaged position and biasing means to
position the cluteh in its disengaged position. In this embodiment, the brake assembly
includes a brake piston disposed between a brake cylinder and a backing plate and the
brake assembly uses biasing means to position the brake in its engaged position and
pressurized fluid to position the brake in its disengaged position. Both the clutch
assembly and the brake assembly receive the pressurized fluid through a common fluid
passageway which is in fluid communication with a separate and independent clutch fluid
passageway and brake fluid passageway. In this embodiment, all of these fluid
passageways are disposed within the output shaft.

BRIEF DESCRIPTION OF THE DRAWINGS
Preferred forms of the present invention will now be described by way of

example only with reference to the accompanying drawings, wherein:

Fig. 1 is a perspective view of a power take-off unit in accordance with this
invention.

Fig. 2 is a sectional elevational view of the power take-off unit illustrated in Fig,
1, wherein the clutch assembly is disengaged and the brake assembly is engaged.

Fign. 3 is an enlarged sectional elevational view of a portion of the power take-off
unit illustrated in Fig. 2, wherein the clutch assembly is disengaged and the brake
assembly is engaged.

Fig. 4 is an enlarged sectional elevational view similar to Fig. 3, wherein the
clutch assembly is engaged and the brake assembly is disengaged.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

{RALIBLL]D9698 doc:MEFF
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Referring now to the drawings, there is illustrated in Fig. 1 a power take-off
unit, indicated generally at 10, in accordance with this invention. The basic
structure and mode of operation of the power take-off unit 10 are well known in the
art, and only those portions of the power take-off unit 10 which are necessary for a
complete understanding of the invention will be described. The power take-off unit
10 includes a rigid housing 11 which contains an input gear 12 and an output shaft
13. The input gear 12 is adapted to be rotatably driven by an engine (not shown) of
a vehicle or other source of rotational power in a conventional manner. The output
shaft 13 is adapted to be connected to rotatably driven accessory (not shown), such
as a hydraulic pump. The illustrated output shaft 13 is cylindrical in shape and is
provided with a conventional key 13z for facilitating a rotatable driving connection
with the driven accessory.

Referring now to Fig. 2, the input gear 12 is supported by a pair of tapered
roller bearings 15a and 15b for rotation on a non-rotatable idler shaft 16 contained
within the housing 11 of the power take-off unit 10. The ends of the idler shaft 16
are supporied within respective openings 11a formed through the housing 11 of the
power take-off unit 10. One end of the ouiput shaft 13 (the right end when viewing
Fig. 2) is rotatably supported by conventional needle bearings 17 provided within
an opening 11b formed through the housing 11 of the power take-off unit 10. The
other end of the output shaft 13 (the left end when viewing Fig. 2} is rotatably
supported by a conventional annular bearing 18 mounted within a bearing cap 19
secured about an open end of the housing 11 of the power take-off unit 10.

The power take-off unit 10 includes a clutch assembly for selectively
providing a driving connection between the input gear 12 and the output shaft 13.
The clutch assembly includes a drive gear 21 which meshes with the input gear 12.
The drive gear 21 is rotatably supported on the oﬁtput shaft 13 by a plurality of
conventional needle bearings 22. The drive gear 21 includes an axially-extending
hollow cylindrical portion 21a having a splined inner surface. A plurality of flat

annular clutch plates 23 is splined to the inner splined surface of the hollow
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cylindrical portion 21a of the drive gear 21 for rotation therewith. Thus, the drive
gear 21 and the clutch plates 23 are constantly rotatably driven by the input gear 12.
A plurality of annular friction plates 24 is disposed in alternating fashion between
the clutch plates 23. The friction plates 24 are splined to an outer splined surface
provided on an axially extending cylindrical portion 25a of a clutch gear 25 for
rotation therewith. The clutch gear 25 is splined or otherwise secured to the output
shaft 13 for rotation therewith. Thus, the friction plates 24, the clutch gear 25, and
the output shaft 13 are connected for rotation together as a unit. The clutch gear 23
is restrained from axial movement in one direction (toward the right when viewing
Figs. 2, 3, and 4) by one or more retaining rings 25b which are mounted on the
output shaft 13, for a purpose which will be explained below.

The clutch plates 23 and the friction plates 24 form a portion of a clutch
assembly for the power take-off unit 10. An annular clutch piston 26 is provided
for selectively cansing the clutch plates 23 and the friction plates 24 to frictionally
engage one another so as to engage the clutch assembly. To accomplish this, the
clutch piston 26 is disposed within a hollow cylindrical clutch cylinder 27. The
clutch cylinder 27 has an opened end, within which the clutch piston 26 extends,
and a closed end. Both the clutch piston 26 and the clutch cyhnder 27 are
supported on the output shaft 13. The clutch piston 26 is slidable along the output
shaft 13 in both axial directions. One end of the clutch piston 26 {the left end when
viewing Figs. 2, 3, and 4) is disposed within the clutch cylinder 27, while the
opposite end of the clutch piston 26 is disposed adjacent to the clutch plates 23 and
friction plates 24. The clutch cylinder 27 is restrained from axial movement in one
direction (toward the left when viewing Figs. 2, 3, and 4)-by one or more retaining
rings 27a which are mounted on the output shaft 13, for a purpose which will be
explained below.

A coiled clutch spring 28 reacts between the clutch piston 26 and the clutch
gear 25. As discussed above, the clutch gear 25 is restrained from axial movement

in one direction (toward the right when viewing Figs. 2, 3, and 4) by the retaining
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rings 25b. Thus, the clutch spring 28 urges the clutch piston 26 axially in the
opposite direction (toward the left when viewing Figs. 2, 3, and 4) away from
engagement with the clutch plates 23 and the friction plates 24 to a disengaged
position adjacent the closed end of the clutch cylinder 27. When the clutch pisten
26 is in this disengaged position, the clutch plates 23 and the friction plates 24 do
not frictionally engage one another. As a result, the clutch gear 25 is not connected
to be rotatably driven by the drive gear 21.

An annular space 29 is defined between the clutch piston 26 and the closed
end of the clutch cylinder 27. The annular space 29 communicates through a
transverse passageway 30 and an axial passageway 31 formed through the output
shaft with a source of pressurized fluid (not shown). As will be explained in
greater detail below, when pressurized fluid is provided from the source to the
annular space 29, the clutch piston 26 can be moved axially against the urging of
the ¢lutch spring 28 from the disengaged position to an engaged position. In the
engaged position, the clutch piston 26 compresses the clutch plates 23 and the
friction plates 24 so as ta cause the clutch gear 25 (and the output shaft 13 splined
thereto) to be rotatably driven by the drive gear 21.

The power take-off unit 10 further includes a brake assembly for selectively
retarding rotation of the output shaft 13. The brake assembly includes a brake
backup plate 32 which is mounted on the cutput shaft 13 for rotation therewith.
The brake backup plate 32 is restrained from axial movement in one direction
(toward the right when viewing Figs. 2, 3 and 4) by the retaining ring 27a. A coiled
brake spring 33 reacts between the brake backup plate 32 and a first end 34a of a
brake piston 34. The brake piston 34 is splined on a brake hub 35 for rotation
therewith. The brake piston 34 is axially slidable along the brake hub 35 in both
directions. Since the brake backup plate 32 is restrained from axial movement, the
brake spring 33 normally urges the brake piston 34 axially in the opposite direction
(toward the left when viewing Figs. 2, 3 and 4) away from the backup plate 32.

The brake hub 335 is splined or otherwise secured to the output shaft 13 for rotation
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therewith, Thus, the brake hub 35, brake piston 34, brake spring 33, brake backup
plate 32, and the output shaft 13 are connected for rotation together as a unit,

The brake piston 34 also includes a second end 34b which is disposed within
a hollow cylindrical brake cylinder 36. The brake cylinder 36 has an opened end,
within which the brake piston 34 extends, and a closed end. The brake cylinder 36
is disposed around the output shaft 13. The brake cylinder 36 is secured to the
bearing cap 19 by at least one threaded bolt 37 or any other suitable fastener, Thus,
the brake cylinder 36 does not rotate. The second end 34b of the brake piston 34
has a braking surface 38 disposed thereon. Alternatively, the braking surface 38
may be attached to the brake cylinder 36 or both the brake piston 34 and the brake
cylinder 36.

An annular space 39 is defined between the brake piston 34 and the closed
end of the brake cylinder 36. The annular space 39 communicates through a brake
transverse passageway 40 formed in the output shaft 13 and the axial passageway
31 described previously. As will be explained in greater detail below, when
pressurized fluid is provided from the source to the annular space 39, the brake
piston 34 can be moved axially against the urging of the brake spring 33 from an
engaged position to a disengaged position. In the engaged position, the braking
surface 38 on the brake piston 34 frictionally engages the brake cylinder 36 so as to
prevent rotation of the brake piston 34 and therefore, the output shaft 13. In the
disengaged position, the braking surface 38 is not.frictionally engaged with the
brake cylinder 36, thereby allowing the brake piston 34 and the output shaft 13 to
rotate freely.

In operation, the power take-off unit 10 functions as follows: When the
engine and transmission have not been started, all components within the power
take-off unit 10 are at rest. When the engine and transmission are started, the input
gear 12 begins to rotate which, in tumn, causes the drive gear 21 to freely rotate
around the output shaft 13. Because the power take-off unit 10 has not been placed

in service by the operator of the vehicle, the common axial passageway 31 and the
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clutch transverse passageway 30 will not be pressurized with pressurized fluid.
Therefore, the ciutch assembly will be in its normally disengaged position due to
the action of the clutch spring 28 urging the clutch piston 26 towards the clutch
backup cylinder 27 and away from the clutch plates 23 and friction plates 24. A
detailed partial view of the cluich assembly in its normally disengaged position is
shown in Fig. 3. Similarly, the brake transverse passageway 40 will not be
pressurized. Therefore, the brake assembly will be in its normally engaged position
due to the action of the brake spring 33 urging the brake piston 34 into contact with
the brake cylinder 36 and thereby causing frictional engagement between the
braking surface 38 and the brake cylinder 36. Fig. 3 also shows the brake assembly
in its normally engaged position. Because the clutch assembly is disengaged, the
output shaft 13 is not operatively connected to the input gear 12 and therefore, does
not rotate. In addition, because the brake assembly 1s also engaged during these
conditions, no undesirable rotation of the output shaft 13 should result from the
viscous drag of the lubricating fluid within the power take-off umt 10.

When the power take-off unit 10 is placed in service by the operator of the
vehicle, the common axial passageway 31, the clutch transverse passageway 30,
and the brake transverse passageway 40 become pressurized with the pressurized
fluid. These conditions are shown in Fig. 4. Once the fluid pressure within the
clutch annular space 29 becomes sufficient to overcome the force of the clutch
spring 28, the clutch piston 26 is moved away from the clutch backup cylinder 27
and begins to compress the friction plates 24 and clutch plates 23 together. At
some point, fhe clutch plates 23 and friction plates 24 will become frictionally
engaged thereby causing the clutch gear 25 and the output shaft 13 to rotate with
the drive gear 21. Because the brake fluid passageway 40 is connected to the
common fluid passageway 31, the brake annular space 39 will begin to be
pressurized nearly simultaneously to the pressurization of the clutch annular space
29. Once the fluid pressure within the brake annular space 39 becomes sufficient to

overcome the force of the brake spring 33, the brake piston 34 will be moved away
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from the brake cylinder 36. The movement of the brake piston 34 away from the
brake cylinder 36 results in a loss of frictional engagement of the braking surface
38 with the brake cylinder 36, thereby allowing the output shaft 13 to rotate,

In the illustrated embodiment of this invention, the term "pressurized fluid"
includes any hydraulic fluid or any compressed gas. Furthermore, the illustrated
embodiment shows both the clutch transverse passageway 30 and the brake
transverse passageway 40 being supplied with a pressurized fluid through the
comumnon axial passageway 31 and having the same effective fluid flow area.
Therefore, when the clutch assembly is actuated to etther its engaged or disengaged
position, the brake assembly will be actuated to either its disengaged or engaged
position, respectively, nearly simultancously. Alternatively, the fluid passageways
could be designed such that the two passageways have different effective fluid flow
areas so as 1o allow either the engagement of the clutch assembly or the
disengagement of the brake assembly to occur slightly before or after the other
action. For example, the clutch transverse passageway 30 could include a
restriction onfice which would decrease its effective fluid flow area thereby
increasing the time required to engage the clutch gssembly. In this configuration,
the brake assembly would be fully disengaged before the clutch assembly 1s
engaged. Alternatively, the power take-off unit 10 could be designed such that the
clutch assembly is fully engaged before the brake assembly is disengaged.
Furthermore, the point in time and the speed at which either the clutch assembly is
engaged or the brake assembly is disenpaged can also be affected by the changing
the relative sizes of the surface area of the clutch piston 26 or the brake piston 34.

In accordance with the provisions of the patent statutes, the principle and
mode of operation of this invention have been explained and illustrated in its
preferred embodiment. However, it must be understood that this invention may be
practiced otherwise than as specifically explained and illustrated without departing

from its spirit or scope.
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The claims defining the invention are as follows: :
1. A power take-off unit adapted to be connected between an engine-driven

vehicular transmission and a driven accessory, said power take-off unit Comprising:

an input gear adapted to be connected to the transmission:

an output shaft adapted to be connected to the driven accessory;

a clutch assembly for selectively connecting said input gear to rotatably drive sajd
output shaft, said clutch assembly including a clutch Plate connected for rotation with said
input gear, a friction plate connected for rotation with said output shaft, a clutch Spring
for normally maintaining said clutch plate and sajd friction plate in a disengaged
relationship such that said input gear does not rotatably drive said output shaft, and a
clutch piston that s responsive to fluid pressure for moving said clutch plate and sajd

friction plate to an engaged relationship such that said input gear rotatably drives said
output shaft; and ‘ .

a brake assembly for selectively retardiﬁg rotation of said output shaft, said brake
«s .. 3ssembly including a brake cylinder that is restrained from rotation, a brake piston
.; , disposed within said brake cylinder and connected for rotation with said output shaft, and
... a brake spring for normally maintaining said brake cylinder and said brake piston in an
" en gaged relationship such that said brake piston engages said brake cylindér to retard

stoe

... TOtation of said output shaft, said brake piston being responsive to fluid pressure for

*iera* moving said brake cylinder and said brake piston to a disengaged refationship such that
*ietsaid brake piston does not engage said brake cylinder to retard ro
.. shaft. '

[}
.
..
*

tation of said output

2. The power take-off unit defined in Claim 1 firther incl

uding a housing
encquing said input gear, said output shaft, said clutch assembly, and said brake
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assembly, said brake cylinder being connected to said housing so as to be restrained from
- rotation,

3. The power take-off unit defined in Claim 1 wherein szid cluich piston and
said brake piston are fesponsive to fluid pressure for simultaneously moving said clutch
plate and said friction Plate to a disengaged relationship such that said input gear does not
rotatably drive said output shaft and moving said brake cylinder and said brake pistonto a

disengaged relationship such that said brake piston does not engage said brake cylinder to
retard rotation of said output shaft. 7

4, The power take-off unit defined in Claim 1 wherein said clutch piston is
supparted on said output shatt.

5. The power take-off unit defined in Claim 1 wherein said clutch aésembly

-, includes a clutch cylinder, said clutch piston being disposed in said clutch cylinder,

I 6. The power take-off unit defined in Claim 5 wherein said clutch cylinder is
*i**  supported on said output shaft,

Fraed? 7. The power take-off unit defined in Clagm § wherein a clutch chamber is
defined between said clutch cylinder and said clutch piston, and further including a

passageway formed through said output shaft that communicates with said clutch
**, chamber, ' '

8. The power take-off unit defined jn Claim | wherein 2 brake chamber is
defined between said brake cylinder and sajd brake piston, and firther including a
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passageway formed through said output shaft that communicates with said brake
chamber.

9. The power take-off unit defined in Claim 1 wherein said clutch assémbly
includes a clutch cylinder, said clutch Piston being disposed in said clutch cylinder, and
wherein a clutch chamber is defined between said clutch cylinder and said clutch piston,
and a wherein brake chamber is defined between said brake cylinder and said brake

_ piston, and furthcr'including a passageway formed through said output shaft that

communicates with said clutch chamber and said brake chamber.

10.  The power take-off unit defined in Claim 1 wherein said brake piston is
supported on said output shaft.

11 The power take-off unit defined in Claim 1 wherein said brake assembly
...; includes a brake hub, said brake piston being disposed on said brake hub.

o o, 12. A power take-off unit substantially as hereinbefore described with
...::: reference to the accompanying drawings.

Dated 6 June, 2000

' Dana Corportion

ees, Patent Attorneys for the Applicant/Nominated Person

s SPRUSON & FERGUSON
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