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1
SLEEVE TYPE FLANGED BEARING

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

Our invention 1s adapted for use as a thrust-journal
bearing in the main thrust position of an internal com-
bustion engine, compressor, or similar device, for sup-
porting a rotating crankshaft. Such a bearing is con-
stantly being subjected to axial and radial loads of vary-
ing magnitude. The journal bearing portion supports
the radial loads which are induced by firing, compres-
sion, inertia, and gravity while the thrust washer por-
tion accepts or absorbs the axial loads generally result-
ing from acceleration, deceleration, clutch disengage-
ment, et cetera.

2. Description of the Prior Art

In the early days of development of the plain bear-
ings, as our type of bearing is generally referred to in
distinction from anti-friction bearings of the ball and
roller type, it was found that compatable metallic alloys
of different hardnesses gave improved performance
when mated together with a continuously separating oil
film. In most cases the journal was a steel shaft and the
non-rotating mating surface of the bearing was usually
some alloy of tin, copper, and antimony known as bab-
bitt metal. Plain bearings were made by melting the
babbitt metal and casting it directly into a bearing recess
where it was allowed to harden before it was machined
to the proper size. If a flanged bearing was required for
accepting thrust loads as in our invention, it was also
cast from the same pour to form an integral bearing unit.
Alternatively, the thrust portion was cast as a separate
piece and generally connected in some manner to the
journal bearing. While there appears to be no particular
development trend in the patent art it was known to use
dowels or pins as an interlocking means such as shown
in U.S. Pat. No. 2,177,565 issued in 1939 and it was also
known to use a cast lug on the thrust flange for inter-
locking with a corresponding groove or depression
formed in the upper journal as shown in U.S. Pat. No.
734,171, issued in 1903. It is believed that by far the
most conventional type was the pinned bearing unit.
These units performed well. The journal bearing por-
tion was over designed but provided a good bearing
surface and was sufficiently flexible for yielding to
whatever extent necessary to absorb the higher loads.
Likewise, the thrust washers were in some instances
replaceable apart from the sleeve portion and without
having to disassemble the crankshaft from the engine
block. However, under the demands of mass production
there was developed, beginning in the early 1940,
bimetallic bearing strip, made of a comparatively thick
piece of sheet steel to which a comparatively thin layer
of bearing alloy has been sintered, as shown in U.S. Pat.
No. 2,986,464, previously owned by the assignee of the
present invention. This type of bearing was fabricated
from such strip with the thrust flange being either
stamped or roll formed. With this the advantages of the
multipiece thrust-journal bearing were lost. More re-
cently, economic conditions, including high material
costs and bearing replacement labor costs have again
forced consideration of the multipiece combination

S

2

thrust and journal bearing. U.S. Pat. No. 3,713,714 is
one indication of renewed recognition of the need for
such a bearing. Our invention offers an improvement
over all the prior art known to us in both cost and ease

of assembly and disassembly.
SUMMARY OF THE INVENTION

Our invention is to provide a split multipiece flanged

(0 journal bearing wherein the journal bearing parts and
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the thrust washer parts are semicylindrical and have
interlocking lugs and notches to prevent rotational mo-
tion of the thrust flange in relation to the journal bear-
ing. Said notches and said lugs being located essentially
180° apart on the ends of the [compartment] compo-
nent parts and of alternately differing sizes with the
smaller sets being at least } inch long and the larger sets
being at least twice the length of the smaller sets so that
assembly in the wrong sequence gives an obvious over-
lapping mismatch. |

It 1s also our invention to design the interlocking parts
sO that their relative dimensions make 1t impossible for
the steel backing of the bi-metallic bearing to come into
contact with the steel of the rotating journal or crank-
shaft.

Thus our bearing offers the inherent advantages over
the prior art of low cost, superior performance, and
extreme design flexibility. No matching of the engine
block is required to secure the thrust washer and com-
plete interchangeability between flange bearing and our
five or six piece thrust-journal bearing design is possi-
ble. This is extremely important since this allows our
invention to be directly substituted for flange bearings
in current use. If, however, our bearing is used in the
original equipment, it allows replacement of damaged
parts without the removal of the crankshaft as is re-
quired when replacing dowel-pinned thrust washers.
Economy 1s further served by our invention since it
permits flexibility in selecting exotic and expensive ma-
terials for severe loading conditions and less expensive
materials for lighter loading which is usually the case
when considering radial loads versus thrust loads in an
engine.

Economy in shipping is also attained when parts can
be nested or layered as opposed to shipping fully assem-
bled bearings.

It 1s our main objective to provide a thrust-journal
bearing in which the parts are individually separable
and interchangeable so that it is possible to replace
those parts and only those parts which are damaged or
wOorn.

Other more specific objectives are embodied in the
advantages stated over the prior art and still others will
be apparent on review of the detailed description of our
preferred embodiment.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 18 an isometric view of an assembled half
bearing with two flanges.
F1G. 2 is an exploded isometric view of the assembly

of FIG. 1.
FIG. 3 1s a cross-section of FIG. 1 taken along the

line A—A.
FI1G. 4 1s an enlarged cross-section of the left-hand
junction of FIG. 3.
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DESCRIPTION OF THE PREFERRED
EMBODIMENT

In FIG. 1 there is shown half of an assembled double
flanged thrust-journal bearing comprised of bimetallic
strip steel alloy, journal bearing 1 having a radial sup-
port surface 15 and with oil grooves 11 spaced at either
end 180° apart. An external lip 9 keys into the housing
in which the bearing is to fit and prevents any circum-
ferential and/or axial motion between said journal bear-
ing 1 and said housing. The flanges or thrust [washes ]
washers 3 are keyed to either side of the journal bearing
1 with large lug 7 at one end and small lug 5 at the other
end 180° apart. The thrust load bearing surface 17 1s
interrupted by oil grooves 13 where oil is admitted to
the interface between shaft and washer 3 to form a
thrust load bearing oil film. Oil grooves 11 provide the
oil film forming function for the radial load beanng
surface 15.

The exploded view of FIG. 1 shown in FIG. 2 shows
more clearly the small lugs 5 and the large lugs 7 on
thrust washers 3. FIG. 2 also shows more clearly the
matching small notches 22 and large notches 20 on
journal bearing 1 in which small lugs 5 and large lugs 7
of thrust washers 3 fit. It should be noted that notches
and lugs of equal arc/length must be matched or the
thrust washers 3 are displaced circumferentially from
the journal bearing 1. This obvious discrepency is a
warning that an attempt is being made to assemble the
thrust washers backwards in the bearing and the assem-
bly will not go together. It should be further noted that
this invention is fabricated by coining and blanking the
notches and lugs on mating corners of [th] the compo-
nent parts. Additionally and contrary to normal design,
the journal bearings are extended axially on each end
beyond the bearing housing so that the washer i1s re-
tained in place on its inside diameter by engagement
with the outside diameter of the plain bearing and by
intermeshing the respective lugs and notches. 4 /oose fit
is provided between the interengaged component bearing
members so that unlimited axial displacement is permitted
relative to one another member.

FIG. 3 shows a cross-section across the bearing of
FIG. 1 in the direction of the line A—A. This cross-sec-
tion was specifically chosen because the left hand side
depicts the relationship through a long lug 7 and a long
notch 20 while the right hand side shows the relation-
ship between journal bearing 1 and thrust washer 3
where there are no matching lugs and notches. FIG. 3
also shows the relationship of the thick steel support
shell 34 to the thin layer of radial-load bearing alloy 36
of the journal bearing 1 and the load support surface 185.
FIG. 3 shows in addition the relation between the
heavy steel shell or backing 32 to the thin layer of
thrust-load bearing alloy 30 of the thrust washer 3 and
thrust load bearing surface 17.

FIG. 4 is an enlarged view of the left-hand end of
FIG. 3 to show in detail the relation of the thick steel
shells 32 and 34 of the bearing to the thin layers of
bearing alloy 30 and 36. The representation is of notch
20 of journal bearing 1 when it is fully meshed with lug
7 of thrust washer 3 to show that the lug 7 is shorter
I radially/than’} radially than the thickness of the steel
backing shell 34 so that the end 40 will always be pro-
tected from the rotating shaft by the thin layer of load
bearing alloy 36 and never protrude past the radial load
bearing surface 18. In like manner the notch 20 in the
heavy steel [baking]} backing shell 34 of the journal
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4

bearing 1 is not as [axially/deep] axially deep as the
thickness of the heavy steel backing 32 of the thrust
washer 3. The end 42 of the journal bearing 1, therefore
will always be protected from the rotating thrust load
by the thin layer of load bearing alloy 30 of thrust
washer 3 and will never extend beyond the load bearing
surface 17.

The preferred embodiment might also include such
standard features as chamfers at the edges of the differ-
ent pieces, oil grooves that traverse the entire circum-
ferential width of the thrust washers, and reliefs cut into
the internal corners where the lugs join the body of the
bearing. For clarity sake, however, these features have
been left out of the drawing because they are not essen-
tial to nor are they intended to limit the invention. It
should be appreciated, therefore, that the present inven-
tion is susceptable to modification, variation and change
without departing from the spirit and scope of the in-
vention as defined by the appended claims.

We claim:

1. A flanged engine bearing assembly comprising at
least one first bearing member comprising a substan-
tially semicylindrical engine bearing shell, at least one
second bearing member comprising a loosely fitted,
co-terminus substantially semicylindrical flange located
on at least one axial end of said shell and extending
radially outward therefrom, said shell and said tlange
including interengaging support means for supporting
said flange on said shell in a manner permitting unlim-
ited axial displacement of said bearing members relative
to one another and preventing unlimited relative cir-
cumferential rotation, said [locking] interengaging
means including a plurality of relatively spaced notches
along the co-terminus portion of one of said bearing
members and a plurality of projecting lugs along the
correspondingly co-terminus portion of said other bear-
ing member, and each said lug being in loosely and
separable interfitting engagement with a respective one
of each of said notches such that the bearing members
may be axially separated from one another even as in-
stalled on a crankshaft within an engine.

2. A flanged engine bearing assembly as defined in
claim 1 wherein, the projecting lugs are part of said
flange, and the notches are part of said engine bearing
shell.

3. A flanged engine bearing assembly as defined 1n
claim 1 wherein, said notches and lugs are located at the
terminal ends of each of said bearing members.

4. A flanged engine bearing assembly as defined in
claim 2 wherein, the projecting lugs extend radially
inwardly of said flange.

5. A flanged engine bearing assembly as defined in
claim 4 wherein, said notches and lugs are located at the
terminal ends of each of said bearing members.

6. A flanged engine bearing assembly as defined in
claim § wherein, one pair of interfitting notches and
lugs is of lesser arc length than the other pair of interfit-
ting notches and lugs, whereby any mismatch of mating
parts during assembly will be visually apparent.

7. A flanged bearing assembly as defined in claim 6
wherein, each said bearing member is of bimetallic com-
position and includes a backing portion and a bearing
surface portion of bearing material.

8. A flanged engine bearing assembly as defined in
claim 7 wherein, the bearing surface portion of said
flange is of different bearing material then the bearing
surface portion of said bearing shell.
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9. A flanged engine bearing assembly as defined in  Jecting lug does not exceed the thickness of the backing

claim 7 in which the axial depth of each notch of said  Portion of said bearing shell.

. . . . 11. A flanged engine bearing assembly as defined in
pair of notches is less than the thickness of the backing claim 10 whge rein. fhe bearingg surface go tion of said

portion of said [other bearing member] flange. 5 flange is of different thickness than the bearing surface
10. A flanged engine bearing assembly as defined in portion of said bearing shell.

claim 9 in which the radial length of each radially pro- £ 4 % x @
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