AR RO TR

AU9516491

(12) PATENT ABRIDGMENT  (11) pocument No. AU-B-16491/95
(19) AUSTRALIAN PATENT OFFICE (10) Acceptance No. 684610

(54)

(s1)®
(21)
(30)
(3N

(43)
(44)
(7n

(72)

(74)

(56)

57

Title
BEARING CAP AND PUMP MOUNTING FLANGE FOR POWER TAKE-OFF UNIT

International Patent Ciassification(s)
B60K 025/06 B60K 017/28

Appiication No. : 164917956
Priority Data

Number {32) Date (33) Country
227971 15.04.94 US UNITED STATES OF AMERICA

Publication Date : 26.10.95
Publication Date of Accepted Application : 18,12.97

Applicant(s)

(22) Application Date : 13.04.95

DANA CORPORATION

tnveritor(s)
RICHARD L. DAFFORN; WM. DAVID ADAMS

Attorney or Agent
SPRUSON & FERGUSON , GPO Box 3898, SYDNEY NSW 2001

Prior Art Documents
GB 2261488

Claim

1. A bearing cap for use in a power take-off unit, said bearing cap

comprising:

a body having a central opening formed therethrough and a protrusion formed

about said central opening extending from one side of said body, said central opening
being relatively large so that an output shaft of said power take-off unit can extend
through said opening, said central opening defining a first axis, said protrusion having
an inner surface which is concentric about said first axis and an outer surface which is
concentric about a secona axis; and

a plurality of apertures formed through said body.



BEARING CAP AND PUMP MOUNTING FLANGE
FOR POWER TAKE-OFF UNIT

BACKGROUND OF THE INVENTION
This invention relates in general to power take-off

units and in particular to an improved structure for a
bearing cap for use with a power take-off unit. This
invention also relates to an improved structure for a pump
meunting flange for use with a power take-off unit.

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, often for
industrial and agricultural purposes. In general, a power
take-off unit selectively provides a rotatable driving
connection between the engine of the vehicle and the driven
accessory. To accomplish this, a typical power take-cff
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 adapted to be rotatably driven by the
vehicle engine, while the output shaft is adapted to be
connected to rotatably drive the driven accessory. The
gear set provides one or more predetermined speed reduction
gear ratios between the input gear and the output shaft. '
The gear set may alsoe include 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 a rigid housing. The input gear is
rotatably supported within the housing such that a portion
of the input gear extends outwardly through an opening
formed through the housing. The housing of the power
take~off unit is usually mounted about an opening formed
through a case of a transmission of the vehicle. The
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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.

The input gear is usually supported for rotation on a
non-rotatable idler shaft contained with the housing of %he
povwer take-off unit. The ends of the non-rotatable idler
shaft are supported within respective openings formed
through the housing of the power take=off unit. The ends
of the rotatable output shaft, however, are rotatably
supported in annular bearings mounted within the housing of
the power take-off unit. To facilitate assembly and
maintenance, the oppesed sides of the housing of the power
take-off unit are open, and respective bearing caps are
provided for supporting the annular bearings and,
therefore, the ends of the output shaft. The bearing caps
have central openings formed therethrough which
respectively support the annular roller bearings which, in
turn, rotatably support the ends of the output shaft. The
bearing caps are themselves secured to the housing of the
power take-off unit by threaded fasteners which extend
through peripheral apertures formed therethrough. 1In the
past, four of such peripheral apertures were usually
provided in the bearing cap to accommodate four threaded
fasteners.

In many power take-off unit applications, the driven
accessory is mounted directly on the housing of the power
take-off unit. In those direct mount applications, a
mounting surface for the driven accessory is provided on
the exterior surface of one of the bearing caps, and a
corresponding mounting flange is provided on the driven
accessory. A plurality of peripheral apertures are formed
through the mounting flange, through which respective



10

15

20

25

30

35

threaded fasteners extend. The threaded fasteners secure
the driven accessory to the bearing cap which, in turn, is
secured to the housing of the power take-off unit.

In some instances, the mounting flange peripheral
apertures correspond in number and location to the bearing
cap peripheral apertures. In those instances, the four
threaded fasteners mentioned above can extend not only
through the four bearing cap peripheral apertures, but also
through the four mounting flange peripheral apertures.
Thus, the same four threaded fasteners can secure not only
the bearing cap to the housing of the power take-off unit,
but also the driven accessory to the bearing cap.

In other instances, however, the number and location
of the mounting flange peripheral apertures are different
from the bearing cap peripheral apertures. In those
instances, the bearing cap must be formed having additional
peripheral apertures to accommocdate the threaded fasteners
which secure the driven accessory to the bearing cap. As a
result, a wide variety of bearings caps are necessary to
accommodate a wide variety of mounting flanges. The lack
of a single bearing cap structure which can accommodate a
variety of mounting flange structures is undesirable for
several readily apparent reasons. Thus, it would be
desirable to provide an improved structure for a bearing
cap for a power take-off unit which can accommodate a
variety of mounting flange structures.

Separate and apart from the desirability of providing
a single bearing cap structure which can accommodate a
variety of mounting flange structures, it has also been
found that existing bearing cap structures do not provide
sufficient flexibility in adjusting the position of the
driven accessory relative to the bearing cap and the power
take=-off unit. Inasmuch as the power take-off unit is
secured to the transmission of the vehicle, it will be
appreciated that the physical space available in that area
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of the vehicle is usually limited, It has been found that some driven accessories cannot
be mounted on some vehicles because of a lack of clearance. Thus, it would also be
desirable to provide an improved structure for a bearing cap for a power take-off unit
which provides greater flexibility in adjusting the position of the driven accessory
relative to the bearing cap and the power take-off unit.

SUMMARY OF THE INVENTION

This invention relates to an improved structure for a bearing cap for use with a
power take-off unit which can accommodate a variety of mounting flange structures and
which provides greater flexibility in adjusting the position of the driven accessory
relative to the bearing cap and the power take-off unit.

The present invention in one broad form provides a bearing cap for use in a
power take-off unit, said bearing cap comprising:

a body having a central opening formed therethrough and a protrusion formed
about said central opening extending from one side of said body, said central opening
being relatively large so that an output shaft of said power take-off unit can extend
through said opening, said central opening .#zfining a first axis, said protrusion having
an inner surface which is concentric about said first axis and an outer surface which is
concentric about a second axis; and

a plurality of apertures formed through said body.

The apertures furction t0 secure the bearing cap to the housing of the power
take-off unit and for securing certain types of driven accessory mounting flanges to the
bearing cap. It is preferreq that a second plurality of relatively small apertures is also
formed through the body of the bearing cap about the periphery thereof. The second
apertures are provided for securing mounting flanges adapters to the bearing cap to
permit certain other types of driven accessory mounting flanges to be secured thereto.
Different bearing caps can be provided with differing numbers of these second
apertures. Also preferably, the mounting flange adapters have a plurality of apertures
formed therethrough. In the preferred embodiment, the number of apertures formed
through the mounting flange adapter is equal to the product of the number of apertures
formed through the bearing caps with whichi it is to be used.

Various objects and advantages of this invention will become apparent to those
skilled in the art from the following detailed description of the preferred embodiments,
when read in light of the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodimients 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 including an improved

bearing cap.
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Fig. 2 is a side elevational view of the power take-off unit and bearing cap

illustrated in Fig. 1.
Fig. 3 is an elevational view of the inner side of the bearing cap illustrated in

Fig. 2.
Fig. 4 is a sectional elevational view of the bearing cap illustrated in Fig. 3

taken along line 4-4.
Fig. 5 is a perspective view of a prior art driven accessory adapted to be

directly mounted on the bearing cap illustrated in Figs. 1 through 4.
Fig. 6 is a side elevational view of the power take-off unit and bearing cap
illustrated in Fig. 1 having a two bolt type mounting flange adapter mounted thereon.
Fig. 7 is an elevational view of the inner side of the two bolt type mounting

10

flange adapter illustrated in Fig. 6.
Fig. 8 is a sectional elevational view of the two bolt type mounting flange

adapter illustrated in Figs. 6 and 7 taken along line 8-8 of Fig. 7.

t ot 15 Fig. 9 is a side elevational view of the power take-off unit and bearing cap

st illustrated in Fig. 1 having a four bolt type mounting flange adapter mounted thereon.
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Fig. 10 is an elevational view of the inner side of
the four bolt type mounting flange adapter illustrated in
Fig. 9.

Fig. 11 is a sectional elevational view of the four
bolt type mounting flange adapter illustrated in Figs. 9
and 10 taken along line 11-11 of Fig. 10.

Fig. 12 is an elevational view of a prior art bearing

cap.

DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring now to the drawings, there ig 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 is well
kqdown in the art, and only those portions of the power
take-off unit 10 which are necessary for a complete
understanding of this invention will be described. The
power take-off uhit 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 in a conventional manner.
The output shaft 13 is adapted to be connected to rotatably
drive a driven accessory (not shown). The output shaft may
be hollow and cylindrical in shape, baving an inner splined
surface for facilitating a rotatable driving connection
with the driven accessory.

Between the input gear 12 and the output shaft 13, a
gear set (not shown) is provided. The gear set is
conventional in the art and provides one or more
predetermined speed reduction gear ratios between the input
gear 12 and the output shaft 13. A conventional shifting
mechanism 14 may be provided for selecting one of the
plurality of gear ratios for use. The gear set may also
include a clutch for selectively disconnecting the output
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shaft 13 from the input gear 12 for intermittent operation
of the driven accessory.

The input gear 12 is supported for rotation on a
non-rotatable idler shaft 15 contained with the housing 11
of the power take-off unit 10. The ends of the
non-rotatable idler shaft 15 are supported within
respective openings lla (only one is illustrated) formed
through the housing 11 of the power take-off unit 10. The
ends of the rotatable output shaft 13, however, are
rotatably supported in annular bearings (not shown) mounted
within the housing 11 of the power take-off unit 10. The
opposed sides of the housing 11 of the power take-off unit
are open, and respective bearing caps are provided for
supporting the annular bearings and, therefore, ends of the
output shaft 13. One of the bearing caps, indicated
generally at 20, is the subject of this invention. ™The
structure of the bearing cap 20 will be explained in detail
below. The other bearing cap (not shown) is conventional
in the art and forms no part of this invention.

Referring now to Figs. 2, 3, and 4, the structure of
the bearing cap 20 will be explained in detail. The
bearing cap 20 includes a body 21 having an inner side 2la
and an outer side 21b. Wheéen the bearing cap 20 is
installed on the housing 11 of the power take~off unit 10,
the inner side 2l1a faces toward the power take-off unit 10
and the outer side 21b faces toward the driven accessory.

A relatively large central opening 22 is formed through the
body 21 of the bearing cap 20. The central opening 22
extends co-axially with a first axis Al (see Fig. 3)
defined through the power take-off unit 10. When the
bearing cap 20 is installed on the housing 11 of the power
take-off unit 10, the output shaft 13 extends through the
central opening 22 co-axially with the first axis Al. A
recess 22a is formed in the outer side 21b of the body 21
about the central opening 22. The recess 22a also extends
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co-axially with the first axis Al. The purpose of the
recess 22a will be explained below.

A hollow annular protrusion 23 is formed on the inner
side 2la of the body 21 about the central opening 22. The
protrusion 23 is defined by inner and outer circumferential
surfaces 23a and 23b, respectively. As best shown in Fig.
3, the inner circumferential surface 23 extends co-axially
with the first axis Al and, therefore with the central
opening 22 and the output shaft 13. However, the outer
circumferential surface 23b extends co-axially with a
second axis A2 (see Fig. 3) which is offset from the first
axis Al. The purpose of the hollow annular protrusion 23

and for the eccentricity between the inner and outer

surfaces 23a and 23b thereof will be explained below.

A first plurality of relatively small apertures 25 is
formed through the body 21 of the bearing cap 20 about the
periphery thereof. The first apertures 25 are preferably
spaced eguidistantly from one another and from the second
axis A2 so as to define the four corners of a square,
although such spacing is not required. The first apertures
25 are non-threaded and are provided to permit threaded
fasteners 26 to extend therethrough into engagement with
corresponding threaded apertures (not shown) formed in the
housing 11 of the power take-off unit 10. 1In this manner,
the bearing cap 20 may be secured to the housing 11 of the
power take-~off unit 10. If desired, recesses 25a may be
formed in the outer side 21b of the body 21 about each of
the first apertures 25 to receive enlarged head portions of
the threaded fasteners 26,

A second plurality of relatively small apertures 27 is
also formed through the body 21 of the bearing cap 20 about
the periphery thereof. The second apertures 27 are
preferably spaced equidistantly from one another and from
the first axis Al so as to define the three corners of an
equilateral triangle, although such spacing is not
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required. The second apertures 27 are threaded and are
provided for a purpose which will be explained below.

As is known in the art, the end of the housing 11 of
the power take-off unit 10 upon which the bearing cap 20 is
mounted is formed having an enlarged opening (not shown).
The inner diameter of that enlarged opening is slightly
larger than the outer diameter of the outer circumferential
surface 23b of the annular protrusion 23. Thus, the
bearing cap 20 is instailed on the housing 11 by inserting
and journalling the protrusion 23 within the opening. As
mentioned above, the second axis A2 defined by the outer
circumferential surface 23b of the annular protrusion 23 is
offset from the first axis Al defined central opening 22.
As a result, the first axis Al can be positioned as desired
relative to the second axis A2 simply by rotating the
bearing cap 20 relative to the housing 11. This known
structure is provided to accommodate differing positions of
the output shaft 13 resulting from interchanging of the
specific gears which make up the gear set of the power
take-off unit 10. When a desired relative position of the
bearing cap 20 is achieved, the threaded fasteners 26 may
be used to secure it to the housing.

When installed on the housing 11, the bearing cap 20
is adapted to support a driven accessory on the outer side
21b thereof. The driven accessory may, for example, he
embodied as a hydraulic pump, indicated generally at 30 in
Fig. 5. As discussed above, a mounting flange 31 is
secured to the pump 30 to permit it to be mounted on the
bearing cap 20. The illustrate4 mounting flange 31 has
four openings 32 formed therzthrough, each of which is
generally shaped as a clover-leaf. This mounting
arrangerent, often referred to as the Chelsea Special
mounting flange, is well known in the art. The spacing of
the four openings 32 in the Chelsea Special mounting flange
31 corresponds to the spacing of the four apertures 25
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formed through the bearing cap 20. Thus, elongated
threaded studs (see Fig. 1) may be used as the threaded
fasteners 26 discussed above to secure not only the bearing
cap 20 to the housing 11 of the power take-off unit 10, but
also the mounting flange 31 to the bearing cap 20.

Threaded nuts (not shown) may be used with the studs 26 for
this purposes. The clover-leaf shape of the openings 32
facilitates the co~axial alignment of the axis of the input
shaft (not shown) of the pump 30 with the output shaft 13
of the power take-off unit 10,

When a pump 30 having a Chelsea Special mounting
flange 31 is mounted on the bearing cup 20, the second
plurality of apartures 27 is not used, However, there are
several other cypes of mounting flanges having openings
formed thersthrough which do not correspond in number or
location with the first plurality of apertures 25. These
other mounting flanges cannot be secured to the bearing cap
20 by the same threaded fasteners 26 used to secure the
bearing cup 20 to the housing 11 of the power take-off unit
10. Two important mounting flange arrangements are set
forth in the Society ©Of Automotive Engineers Standard J744
dated July, 1988. The$e two mounting flange arrangements
are generally identified as either a two bolt type or a
four bolt type. 1In the two bolt type, the mounting flange
of the driven accessory has two bolt holes formed
therethrough. Similarly, in the fdéur bolt type, the
mounting flange of the driven accessory has four belt holes
formed therethrough. In both cases, the mounting flange of
the driven accessory iz not compatible with the bearing cap
20 discussed above.

Thus, to accommodate mounting flanges of the two bolt
type and four bolt type, this invention contemplates the
use of a mounting flange adapter between the bearing cap 20
and the driven accessory. A first embodiment of such a
mounting flange adapter, indicated generally at 40 in Figs.
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6, 7, and 8, is adapted for use with the two bolt type
mounting flange. & cecond embodiment of such a mounting
flange adapter, indicated generally at 50 in Figs. 9, 10,
and 11, is adapted for use with the four kolt type mounting
flange.

Referring first to Figs. 6, 7, and 8, the two bolt
type mounting flange adapter 40 includes a body 41 having
an inner side 4la and an outer side 41b. When the mounting
flange adapter 40 is installed on the bearing cap 20, the
inner side 4la faces toward the power take-off unit 10 and
the outer side 41b faces toward the driven accessory. A
relatively large central opening 42 is formed through the
body 41 of the mounting flange adapter 40. The central
opening 42 extends co-axially with the first axis Al
defined through the powér take-off unit 10 when the
mounting flange adapter 40 is installed on the bearing cap
20. Thus, when the mounting flange adapter 40 is installed
cn the bearing cap 20, the output shaft 13 extends through
the central opening 42 co-axially with the first axis Al.

An annular protrusion 43 is formed on the inner side
41b of the body 41 about the central opening 42. The
protrusion 43 has an ocuter circumferential surface 43a
which 1is slightly smaller in diameter than the inner
diameter defined by the annular recess 22a formed about the
central opening 22 of the bearing cap 20. Thus, the
mounting flange adapter 40 is installed on the bearing cap
20 by inserting and journalling the protrusion 43 within
the recess 22a. The body 41 of the mounting flange adapter
40 further includes a pair of bolt holes 44 formed through
the opposed ends thereof. As discussed above, the two bolt
holes 44 are arranged to be co~axial with two corresponding
bolt holes formed through the mounting flange (not showh)
of the driven accessory.

A plurality of relatively small apertures 45 are
fermed through the body 41 of the mounting flange adapter
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40 about the annular protrusion 43. In the preferred
embodiment, twelve equidistantly spaced apertures 45 are
formed through the body 41, although more or less may be
provided. The apertures 45 are radially positioned such
that three of such apertures 45 can be simultaneously
aligned with the three threaded apertures 27 formed through
the bearing cap 20. Consequently, three threaded fasteners
(not shown) may be used to secure the mounting flange
adapter 40 to the bearing cap 20. Inasmuch as there are
twelve equidistantly spaced apertures 45 formed through the
mounting flange adapter 40, it will be appreciated that the
mounting flange adapter 40 can be secured to the bearing
cap 20 in any one of twelve different relative rotational
positiens. Thus, maximum flexibility is provided in
adjusting the position of the driven accessory relative to
the bearing cap 20 and the power take-off unit 10.
Referring now to Figs. 9, 10, and 11, the four bolt
type mounting flange adapter 50 includes a body 51 having
an inner side 5l1a and an outer side 51b. When the mounting
flange adapter 50 is installed on the bearing cap 20, the
inner side 5la faces toward the power take-off unit 10 and
the outerxr side 51b faces toward the driven accesscry. A
relatively large central opening 52 is formed through the
body 51 of the mounting flange adapter 50. The central
opening 52 extends co-axially with the first axis Al
defined through the power take-off unit 10 when the
mounting flange adapter 50 is installed on the bearing cap
20. Thus, when the mounting flange adapter 50 is installed
on the bearing cap 20, the output shgift 13 extends through
the central opening 52 co-axially with the first axis Al.
An annular protrusion 53 is fofmed on the inner side
51b of the body 51 about the central opening 52. The
protrusion 53 has an outer circumferential surface 53a
which is slightly smaller in diameter than the inner
diameter defined by the annular recess 22a formed about the
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central opening 22 of the bearing cap 20. Thus, the
mounting flange adapter 50 is installed on the bearing cap
20 by inserting and journalling the protrusion 53 within
the recess 22a. The body 51 of the mounting flange adapter
50 further includes four bolt holes 54 formed through the
opposed ends thereof. As discussed above, the four bolt
holes 54 are arranged to be co-axial with four
corresponding bolt holes formed through the mounting flange
(not shown) of the driven accessory.

A plurality of relatively small apertures 55 are
formed through the body 51 of the mounting flange adapter
50 about the annular protrusion 53. 1In the preferred
embodiment, twelve equidistantly spaced apertures 55 are
formed through the body 51, although more or less may be
provided. The apertures 55 are radially positioned such
that three of such apertures 55 can be simultaneously
aligned with the three threaded apertures 27 formed through
the bearing cap 20. Consequently, three threaded fasteners
(not shown) may be used to secure the mounting flange
adapter 50 to the bearing cap 20. Ipasmuch as there are
twelve equidistantly spaced apertures 55 formed through the
mounting flange adapter 50, it will be appreciated that the
mounting flange adapter 50 can be secured to the bearing
cap 20 in any one of twelve different relative rotational
positions. Thus, as with the two bolt type mounting Ilange
adapter 50 discussed above, maximum flexibility is provided
in adjusting the pvsition of the driven accessory relative
to the bearing cap 20 and the power take~off unit 10.

To briefly review, the bearing cap 20 is initially
installed on the housing 11 of the power take-off unit 10
and oriented in such a manner that the central opening 22
and the first axis Al are co-axially aligned with the
output shaft 13. As discussed above, the three apertures
27 formed through the bearing cap 20 are located
equidistantly from the first axis Al. Thus, when either of
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the mounting flange adapters 40 and S0 is mounted on the
bearing cap 20, the central openings therethrough 42 and
52, respectively, are also co—-axially aligned with the
first axis Al. Such mounting flange adapters 40 and 50 can
be rotated to a number of different orientations relative
to the bearing cap 20 while maintaining this co-axial
relationship with the first axis Al.

The mounting flange adapters 40 and 50 can also be
used in conjunction with conventional bearing caps, such as
generally illustrated at 60 in Fig. 12. The conventional
bearing cap 60 includes a body 61 having a central opening
62 and four peripheral apertures 63 formed therethrough.
The central opening 62 extends co-axially with an axis A3.
The four apertures 63 are spaced equidistantly from one
another and from the axis A3 so as to define the four
corners of a square.

As discussed above, the apertures 45 and 55 of the
mounting flange adapters 40 and 50, respectively, are
radially positioned such that three of such apertures 45
and 55 can be simultaneously aligned with the three
threaded apertures 27 formed through the bearing cap 20.
Similarly, the apertures 45 and 55 are radially positioned
such that four of such apertures 45 and 55 can be
simultaneously aligned with the four apertures 63 formed
through the conventional bearing cap 60. Consequently,
four threaded fastenérs (not shown) may be used to secure
either of the mounting flange adapters 40 or 50 to the
conventional bearing cap 60. It will be appreciated that
the mounting flange adapters 40 and 50 can be secured to
the conventional bearing cap 60 in any one of twelve
different relative rotational positions.

Thus, an important aspect ¢f the mounting flange
adapters 40 and 50 is that the apertures 45 and 55 formed
therethrough are capable of use with bearing caps 20 and 60
having differing numbers of corresponding apertures 27 and
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63, respectively. In practice, this can be achieved by
providing that the number of apertures 45 and 55 formed
through the mounting flange adapters 40 and 50 (twelve in
the illustrated embodiment) be equal to the product of the
number of apertures formed through each of the bearing caps
20 and 60 (three and four in the illustrated embodiment)
with which it is to be used. Such an arrangement will
insure not only that the mounting flange adapters 40 and 50
can be used interchangeably with the bearing caps 20 and
60, but also that the mounting flange adapters 40 and 50
can be secured to the bearing caps 20 and 60 in any one of
a number of different relative rotational positions. Thus,
it will be appreciated that other numbers of the apertures
27 and 63 may be provided, and that the number of apertures
45 and 55 formed through the mounting flangg adapters 40
and 50, respectively, will vary with those other numbers.

In accordance with the provisions of the patent
statutes, the principle and mode of operation of this
invention has been explained and illustrated in its
preferred embodiments. However, it must be understood that
this invention may be practiced otherwise than as
specifically explained and illustrated without departing
from its spirit or scu.2.
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The claims defining the invention are as follows:

1. A bearing cap for use in a power take-off unit, said bearing cap
comprising:

a body having a central opening formed therethrcugh and a protrusion formed
about said central opening extending from one side of said body, said central opening
being relatively large so /that an output shaft of said power take-off unit can extend
through said opening, said central opening defining a first axis, said protrusion having
an inner surface which is concentric about said first axis and an outer surface which is

‘concentric about a second axis; and

a plurality of apertures formed through said body.

2. The bearing cap defined in Claim 1 wherein said plurality of apertures
includes a first plurality of apertures formed through said body which are spaced
equidistanily from said second axis, said second axis being offset from said first axis.

3. The bearing cap defined in Claim 2 wherein said plurality of apertures
further includes a second plurality of apertures formed through said body which are
spaced equidistantly from said first axis.

4. The bearing cap defined in Claim ! wherein said first axis and said
second axis are substantially parallel.

5. The bearing cap defined in Claim 1 wherein said protrusion is formed
on a first side of said body, and wherein an annular recess is formed on a second side
of said body about saia central opening.

6. The bearing cap defined in Claim 5 wherein said first side and said
second side are located on opposed sides of said body.

7. The bearing cap defined in Claim 2 wherein said first plurality of
apertures includes four apertures which are equidistantly spaced from one another.

8. The bearing cap defined in Claim 3 wherein said second plurality of
apertures includes three apertures which are equidistantly spaced from one another.

9. The bearing cap defined in Claim 3 wherein said first plurality of
apertures includes four apertures which are equidistantly spaced from one another and
said second plurality of apertures includes three apertures which are equidistantly
spaced from one another.

10. A bearing cap substantially as hereinbefore described with reference to
the accompanying drawings, with the exception of Figures 5 and 12.

Dated 10 September, 1997
Dana Corporation
Patent Attorneys for the Applicant/Nominated Person

SPRUSON & FERGUSON
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Bearing Cap and Pump Mounting Flange for Power Take-off Unit
Abstract
A bearing cap (20) used with a power take-off unit inciudes a body
(21) having a relatively large central opening (22) formed therethrough.
5 A first plurality of apertures (25) is formed through the body (21) of
the bearing cap (20) about the periphery thereof to secure it to the
housing of the power take-off unit and for securing certain types of
driven accessory mounting flanges to the bearing cap (20). A second
plurality of apertures (27) is also formed through the body (21) of the
10 bearing cap (20) about the periphery thereof. The second apertures (27)
are provided for secure mounting flanges adapters to the bearing cap (20
to permit certain other types of driven accessory mounting flanges to be
secured thereto. Different bearing caps are provided with differing
numbers of these second apertures (27). The mounting flange adapters have
15 a plurality of apertures formed therethrough. In the preferred
embodiment, the number of apertures formed through the mounting flange
adapter is equal to the product of the number of apertures formed through
the bearing caps (200 with which it is to be used.

DLG:9132M



Ve

]

FIG,



[
.......
L]

.
......
. .

: Y | |
: 27 I laa
25 7 -
NS L\ 877
. : 0 <Ll A 216~ 55V
i:.‘il‘:\ 25 _ “ , . I..n o N 2|

‘27

FIG.3 4 FIG. 4




.
......
L] -

FIG. 5

(PRIOR ART)

[
QQQQQQQ
. .



-
ooooooo

.
666666
L] L

44—



. b4 L ITYY
L d - » - - .
oooooooo

v mgy
g I3

FIG.



(/s

FIG. 12

(PRIOR ART)




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

