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This invention relates to means for lubricating
bearings and more especially to an arrangement
for. lubricating bearings: associated with power
transmission gearing.

In transmission gearing particularly of the type
employed in automotive vehicles, the adequate
Jubrication of the counter shaft bearings support-
ing a gear cluster has presented a problem. The
gear cluster of such transmission mechanism is
usually of considerable length which factor ag-
gravates the problem of lubricating the bearing
means or bearing bushings through the medium
of which the gear cluster is rotatably supported
upon a relatively stationary shaft.

Tt-is .an object of the present invention to pro-
vide a means for adequately and satisfactorily
lubricating the journal bearings supporting gear
mechanism in a power transmission construction
in which the end thrust bearing means are ade-
quately lubricated in addition to insuring con-
tinuous lubrication for the gear supporting bear-
ing bushings.

A further object of the invention resides in a
novel arrangement of providing lubricant reser-
voirs in a shaft, upon which the countershaft gear
bearings are mounted and in an arrangement of
channels for conveying lubricant to said reservoirs
without the employment of additional parts or
elements,

Further objects and advantages are within the
scope of this invention such as relate to the ar-
rangement, operation and function-of the related
elements of the structure, to various details of
construction and: to combinations of parts, ele-
ments per se, and to economies of manufacture
and numerous other features as will be apparent
from a consideration of the specification and
drawing of a form of the invention, which may be
preferred in which:

Figure 1 is an elevational view of power trans-
mission gearing of a type typically employed in an
automotive vehicle, certain parts being shown in
section for purposes of illustration;

Figure 2 is an end elevational view of the ar-
rangement shown in Figure 1, a portion of the
housing being broken away for purposes of illus-
tration;

Figure 3 is a transverse detail sectional view
taken substantially on the line 3—3 of Figure 1;

Figure 4 is a transverse detail sectional view
taken substantially on the line 4—4 of Figure 1;

PFigure 5 is an isometric view of a thrust bear-
ing forming a part of the construction;

Figure 6 is-an isometric view of a thrust mem-
ber or bearing forming a part of the construction;
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Figure 7 is an isometric view of a thrust bear-
ing arrangement for one end of the gear-cluster
or assembly;

Figure 8 is a vertical sectional view taken sub-
stantially on the line 8-—8 of Figure T7;

Figure 9 is a transverse sectional v1ew taken
substantially on the line 8—8 of Figure 1, and

Figure 10 is a vertical longitudinal sectional
view through one of the bearing bushings forming.
a-part of the gear assembly; and

Figure 11. is an end view of the construction.
shown in Figure 10.

‘While I have shown -an arrangement of my-in-.
vention-as embodied in an arrangement for lubri--
cating bearings which support elements of a power-
transmission mechanism, it is to be-understood’
that I contemplate the incorporation of my in-
vention in any mechanism or element wherein the
same may be utilized to enhance the lubrication
of mechanical devices.

Referring to the drawmgs in detail, reference
character 18-denotes a housing structure which
is shaped-or configurated to enclose power trans-
mission: gearing particularly adapted for trans-
mitting power from an engine to the drive wheels
of an automotive vehicle. Disposed within a re-
cess is-an opening in an end wall 1 of the hous-
ing: 10 for an anti-friction bearing 12, the outer
race- 1,3 being secured in position by means of a
snap ring 14, while the inner race {5 is mounted
upon a shaft §8. The shaft 16 projects forwardly
of -the housing {8:-and is formed with a splined
portion .18 adapted for connection to an engine
shaft or:-other source of power (nct shown) the
shaft extending through ‘a bracket 20 :the latter
being . secured to the transmission housing' 10.
The bracket 20 is integrally formed with a sleeve
portion 21 which forms a substantial ‘bearing or
journal support for shaft 16 is addition to:the
anti-friction bearing 2.
© The wall 23 of the transmission housing sup-
ports an antifriction or ball bearing 24 which sup-
ports a shaft 25 disposed in axial alighment with
the shaft 16 and which is adapted to be connected
to a propeller shaft (not shown) for transmitting
power to the drive wheels of a vehicle or other
mechanism to be driven. The portion of shaft
1 6.extending interiorly of the housing {9 is formed
with a central aperture or chamber 28, and shaft
25 is formed at its forward end with a reduced
tenon- portion ‘which extends into the .chamber
28. A needle bearing assembly 3§ is interposed
between the tenon 29 and the wall of the chamber
28 thus providing antifriction bearing means sup-
porting the forward end-of shaft 28,
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"The shaft 16is integrally formed with a toothed
‘portion or gear 32 which is adapted for constant
cenmeshment with a gear 33 formed as an inte-
.gral part of a countershaft cluster gear arrange-
‘ment 34, the same being revolubly journaled upon
‘a shaft 35 which is mounted in suitable openings
formed in the housing end walls {1 and 23, the
shaft 35 being non-rotatable in the embodiment
illustrated. The countershaft cluster gear ar-
rangement is also inclusive of integrally con-
nected gears 37, 38 and 39. Gear 37 of the hel-
ical type is in constant mesh with a gear 40
which is journalled upon shaft 25 and arranged
for independent rotation thereon. A gear 41 is
mounted upon shaft 25 being slidable thereon and
is suitably splined theretc upon a splined por-
tion 42 formed on the shaft 25. The enmeshment
of gear 38 with gear 41 provides a so-called “low
speed” gear when gear 41 is moved to the left
from its position indicated in Pigure 1, whereby
power is transmitted from shaft 16 to shaft 25
through the medium of gears 32, 33, 38 and 41 at
a reduced ratio.

The helical gear 40 is provided with a toothed
or dental clutch portion 44 which cooperates with
a synchronizing device (not shown in detail) of
conventional design so that when a slidable clutch
member 45 is moved toward the right as viewed
in Figure 1 by means of a yoke or shifting fork
(not shown) which extends into a peripheral
groove 46, a positive drive connection is estab-
lished through the medium of clutch members
44 and 45 to complete a drive connection through
gears 3T and 40 to the driven shaft 25. The gears
31 and 40 are conventionally known as a ‘“second
speed” gear.

- The innermost end of shaft 6 is formed with
a dental clutch portion 48 and is arranged for
cooperation with the shiftable clutch member 45;

. Which when moved to the left as viewed in Figure
1, establishes a direct drive connection axially
from shaft {6 to shaft 25. This connection pro-
vides the “high speed” or direct driving connec-
tion without any change in speed ratio between
said shafts.

Reverse gear is obtained in a conventional man-
ner by slidably moving gear 4] to the right as
viewed in Figure 1 to bring the same into en-
meshment with an idler or reverse gear 49 which

is in constant mesh with gear 39, the reverse :

gear being mounted upon an auxiliary stub shaft
41. " The shafts 35 and 471 are formed adjacent
their rear end portions with kerfs or slots which
are adapted to receive a key or locking bar 48
as shown in Figures 1 and 2 for maintaining said
shafts in non-rotatable relation in the housing
i0.

Through the medium of the present invention,
a simple yet effective arrangement is provided

for lubricating the bearings supporting the clus- ..

ter gear assembly 34 upon the shaft 35. In the
present arrangement there is disposed within the
cluster gear assembly 34 g pair of spaced bearing
sleeves 56 which are held in spaced relation by

means of a sleeve 58. The bearing members 56

are formed with a plurality of diagonally ar-
ranged lubricant grooves or kerfs 59 as shown in
detail in Figure 10. The shaft 35 is formed with
spaced surfaces 60 of flattened curvature as
shown in Figure 9 which provide a pair of cham-~
bers or reservoirs 61 and 61’ between the sur-
faces 88 of shaft 35 and the interior walls of
bearings 56 adapted to contain lubricant. Means
are provided at the extremities of the cluster
gear assembly 34 for conveying oil or other lu-
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bricant to the reservoirs 61. Surrounding the
shaft 35 at its forward end and disposed between
the transmission end wall fi and gear 33 is a
thrust bearing 65 shown in detail in Figures 7
and 8. The bearing assembly 65 is preferably
of laminated construction wherein a lamination
86, which is adapted for direct engagement with
the end of gear 33 to provide a thrust bearing
therefor, is formed of suitable bearing material
which is backed up or reinforced by a similarly
shaped lamination 68 of steel or other similar
material for purposes of strength. In order to
maintain the thrust bearing assembly 65 in non-
rotatable position, the construction is provided
with a struck-up projection or lip. 70 which is
adapted to extend into a channel Tl formed in
the end wall {1 of the transmission housing.
The bearing assembly 65 is formed with a recess
or chamber 13 providing a path for conveying
lubricant from the channel Tt to the surface of
the shaft 35 and the reservoir 61 at the forward
portion of the shaft.

Surrounding the shaft 35 and disposed between
the rear end of the cluster gear assembly 34 and
the inner wall 23 of the transmission housing
are disks 75 and 16 which are illustrated in de-
tail in Figures 5 and 6. The disk 16 is provided
with an opening 77 which fits over a dowel or pin
18 mounted in the end wall 23 of the housing 10
s0 gs to prevent relative rotation of the disk 76.
The disk 716 is provided with a lubricant receiv-
ing recess 19. The disk 75, in conjunction with
disk 76, provides a suitable thrust bearing ar-
rangement for the rear end of cluster gear as-
sembly 34, disk 15 being free to rotate about the
axis of shaft 35. 'The interior portion of disk 75
is preferably formed with spaced recesses 80
which, during rotation of disk 75, are adapted for
successive registration with recesses 79 in the disk
16. “The 'inner wall 23 of the housing adjacent
shaft 35 is formed with a lubricant conveying
channel 82 which is adapted to convey lubricant
from g lubricant supply contained in the trans-
mission housing to the space or recess 79 formed
in disk 76, thence through recesses 80 formed in
disk 75 to the reservoir 61’ arranged in the rear
portion of the shaft 35, thus providing a series of
communicating passageways which are adapted
to convey lubricant to the reservoir 61’ for lubri-
cating the exterior surface of shaft 35 and the in-
terior surfaces of the bearings 56. The lubricant
from the spaces or reservoirs 6! and 61’ is dis-
persed over the bearing surfaces by means of the
grooves 59 in the bearing bushings 58.

It should he’noted that the reservors or spaces
6t and 61’ formed in the shaft 35 are preferably
disposed in the lower portion of the shaft or out
of direct line of applied load which is transmitted
in a downward direction through the inter-en-
meshing gears. This is desirable in order that
an uninterrupted surface of shaft 35 isin a posi-
tion to receive the direct radial load thrust and
provides an extensive uninterrupted cylindrical
surface for such purpose.

It is apparent that, within the scope of the
invention, modifications and different arrange-

ments may be made other than is herein disclosed,
and the present disclosure is illustrative merely,
the invention comprehending all variations
thereof. ) T

What I claim is:

1. In combination, a housing adapted to con-
tain transmission gearing; a shaft extending into
said housing; a helical gear associated with said
shaft; a countershaft mounted in said housing; g
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cluster gear journaled for rotation upon said
countershaft; said. cluster gear including a heli-
cal gear arranged for constant enmeshment with
said first mentioned helical gear; a pair of longi-
tudinally spaced bearing bushings interposed be-
tween said cluster gear and said countershaft;
said countershaft being formed with spaced pe-
ripheral flattened portions forming Ilubricant
reservoirs; said reservoirs being disposed out of
the path of the driving thrust imparted o the
cluster gear; said bearing bushings being respec-
tively arranged adjacent the lubricant reservoirs
in said countershaft; thrust bearing members
surrounding said countershaft and respectively
disposed between each end wall of the housing
and the cluster gear; said thrust bearings hav-
ing lubricant receiving recesses formed therein,
the openings in said thrust bearings to accom-
modate the countershaft being of larger diam-
eters than the diameter of said shait providing
channels to accommodate the flow of lubricant
to the lubricant reservoirs on the countershaft;
and means including channels formed in the
walls of said housing adjacent said thrust bear-
ings for conveying lubricant to the recesses in
said thrust bearings and to said reservoirs.

2. In combination, a housing adapted to con-
tain transmission gearing; a shaft extending into
said housing; a helical gear associated with said
shaft; a countershaft mounted in said housing;
a cluster gear journaled for rotation upon said
countershaft; said cluster gear including a heli-
cal gear arranged for constant enmeshment with
said first mentioned helical gear; a pair of longi-
tudinally spaced bearing bushings interposed
between said cluster gear and said countershaft;
said countershaft being formed on a lower side
thereof with Ilongitudinally spaced peripheral
flattened portions forming lubricant reservoirs;
said reservoirs being spaced from the ends of
the countershaft; said bearing bushings being re-
spectively arranged adjacent the lubricant reser-
voirs in said countershaft and having channels
formed therein for distributing lubricant over the
bearing surfaces; thrust bearing members sur-
rounding said countershaft and respectively dis-
posed between each end wall of the housing and
cluster gear; said thrust bearings having lubri-
cant receiving recesses formed therein, the open-

ings in said thrust bearings to accommodate the

countershaft being of larger diameters than the
diameter of said shaft providing channels to
accommodate the flow of lubricant to the lubri-
cant reservoirs on the countershaft; and means
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including channels formed in the walls of said
housing adjacent said thrust bearings for convey-
ing lubricant to the recesses in said thrust bear-
ings and said reservoirs.

3. In combination, a housing adapted to con-
tain transmission gearing; a shaft extending info
said housing; a helical gear associated with said
shaft; a countershaft mounted in said housing;
a cluster gear journaled for rotation upon said
countershaft; said cluster. gear including s heli-
cal gear arranged for constant enmeshment with
said first mentioned helical gear; a pair of longi-
tudinally spaced bearing bushings interposed be-
tween said cluster gear and said countershaft;
said countershaft being formed with longitudi-
nally spaced flattened portions forming lubricant
reservoirs; said reservoirs being disposed out of
the path of the driving thrust imparted te the
cluster gear; said bearing bushings being re-
spectively arranged adjacent the iubricant res-
ervoirs in said countershaft; a relatively station-
ary thrust bearing surrounding said counter-
shaft and disposed adjacent an end wall of the
housing; a relatively movable thrust bearing in-
terposed between one end of said cluster gear and
said stationary thrust bearing; said thrust bear-
ings being arranged to receive longitudinally di-
rected thrust set up by reason of the enmesh-
ment of the helical gears; a single thrust bearing
arranged adjacent the opposite end of the cluster
gear; said thrust bearings having lubricant re-
ceiving recesses formed therein, the openings in
said thrust bearings to accommodate the counter-
shaft being of larger diameters than the diam-
eter of said shaft to accommodate the flow of
lubricant in said recesses to the Iubricant reser-
voirs on the countershaft; and means including
chanuels formed in the walls of said housing ad-
jacent said thrust bearings for conveying lubri-
cant to the recesses in said thrust bearings and
to said reservoirs.
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