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bearing plane passing through the teeth Co., a corporation organized and
existing  transverse to the gear axis; a single bearing under the laws of
the State of California, assembly, connected between the hollow United
States of America, of 100 N.E. spindle member and the final drive gear, 5
Adams Street, Peoria, Illinois, 61629, solely supporting the final drive
gear for 50 United States of America, do hereby  rotation about its axis,
the bearing assembly declare the invention, for which we pray  having a
central plane substantially co- that a patent may be granted to us and the
planar with the central plane of the final method by which it is to be
performed, to be  drive gear; and a shaft directly connected to, 10
particularly described in and by the follow-  and internally of, the final
drive gear, and 55 --ing statement:-                       having a sun
gear adjacent its end remote This invention relates generally to a final
from the final drive gear. drive assembly for a vehicle such as a track-
A final drive assembly according to the type tractor.
invention will now be described with refer- 15  Known final drives for
track-type tractors  ence to the accompanying drawings in 60 have a first
reduction gear group including  which:- an input pinion gear and
intermeshing bull   Figure 1 is a diagrammatic elevational gear, and a
second reduction gear group  sectional view of a first final drive assembly
which is a planetary gear transmission. A  taken along an upright plane
passing 20 sun gear shaft is driven by the bull gear and  through the axes
of the input pinion gear 65 provides the input to the planetary transmis-
and the final drive gear or bull gear; and sion, and the ring gear of the
planetary is   Figure 2 is a partial sectional view of a fixed so that the
planet gears drive the  second assembly. planet carrier member and the
sprocket.   A final drive assembly is shown, for use 25 This construction
has exhibited several on a vehicle such as a:track-type tractor, 70
problems. The sun gear shaft has been sup- having a housing structure 12 to
support and ported in such a manner that, firstly loads  protect a first
reduction gear group 14, and from the bull gear are undesirably transmit-
a rotating housing structure 16 to support ted through the sun gear shaft
and to the  and protect a section reduction gear group 30 rolling bearings
of the planet gears  and sec-  or planetary transmission 18.    75 ondly,
it could not be axially removed' for   The first major element of the
housing servicing without  substantially complete  structure. 12 -is a case
20 releasably con- disassembly of the final  drive. Thirdly, many  nected
to a frame 22 of the tractor by a final drives require that the sprocket be
plurality of bolts 24.. The second principal 35 removed in order to
disassemble and inspect element of the housing structure is a hollow 80 the
planetary gear transmission or to axially  spindle member 26 which serves
as a bear- withdraw  the sun  gear shaft, and this  ing support member and
partial cover which requires that the track entrained about the  is
releasably connected to the case by a sprocket be disassembled at
additional plurality of bolts 28. A bearing seat 30 is 40 expense.
formed on the radially inner side of the hol- 85 According to the present
invention a veh- low spindle member, a pair of axially spaced icle final
drive assembly comprises a housing  apart and external bearing seats 32
being structure having an axially extending hollow  formed on the outer
side thereof, and a ring 



spindle member; a final drive gear having a  gear 34 is releasably
connected thereto by 45 plurality of gear teeth and a central load
suitable coupling splines 36. The ring gear 90    2
1 581 896                                    2 has internal gear teeth 37,
thus providing a having a central axis substantially coexten- stationary
reaction element for the planet-  sive with the axis 81 of the bull gear.
Par- ary transmission 18. A retaining plate 38 is  ticularly, an external
coupling such as a secured to the axially outer end of the spin-  plurality
of driven splines 86 are formed on 5 dle member by a plurality of bolts 40
for  the inner end of the sun gear shaft and 70 axially clamping the ring
gear in place. Such  which splines are intermeshingly connected loading
also urges the ring gear axially  to the driving splines 80 of the bull
gear. A against one of a pair of tapered rolling bear-  sun gear 88 having
a plurality of gear teeth ing assemblies 42 located on the bearing  89 is
formed integrally on the axially outer 10 seats 32 and located on a pair of
axially  end of the sun gear shaft, although it is to be 75 spaced apart
and opposed bearing seats 44  appreciated that the sun gear could be sepa-
formed within the rotating housing structure  rately made and releasably
secured to the 16 radially opposite thereto.           shaft. The sun gear
teeth 89 and the splies More particularly, the rotating housing  86 are
thus substantially concentrically 15 structure 16 includes a hub 46 mounted
on  arranged on the axis 81, and it is the sun 80 the bearing assemblies
42, a track-chain-  gear that provides the input to the planetary driving
sprocket 48 of conventional seg-  transmission 18. mented construction
releasably secured to    The planetary transmission 18 further the hub by a
plurality of peripherally spaced  includes a plurality of planet gears 90
having 20 threaded retaining assemblies 50; a planet  gearteeth 1,only one
of which is shown for 85 carrier member 52having a central opening
illustrative convenience, which gears are 54 therethrough; and a cover
assembly 56. rotatably mounted on a corresponding The cover assembly has a
wear-resistant end  number of planet shafts 92 as by a pair of plate or
button insert 58 connected to the  spaced apart rolling bearing assemblies
94. 25 inside surface thereof, and the cover assem-  Since the planet
shafts are releasably con- 90 bly is releasably connected to the carrier
nected to the carrier member 52 at substan- member 52 by a plurality of
peripherally  tially uniformly spaced peripheral locations, spaced
retaining bolts 60 only one shown.  it is clearly apparent that rotation of
the sun Likewise, the carrier member is releasably  gear 88 causes the
intermeshing planet gears 30 connected to the hub 46 by a plurality of  to
walk ardund the stationary nng gear 34. 95 bolts 61.
Accordingly, the carrier member 52 is The first reduction gear group 14 is
of the  forced to rotate to drive the sprocket 48 in spur gear type,
including a pinion gear 62  the desired direction. having gear teeth 63
drivingly engaged with    An annular seal assembly 96 of the usual 35 a
fina drive geear or bull gear 64 having gear  type is seated within the
stationary spindle 100 teeth 65. The pinion gear is driven by an  member 26
and the rotating hub 46 in order input shaft 66 and is supported for
rotation  to retain a lubricating fluid such as oil within about an axis
68within the case 20 by a pair  an internal chamber 98 of the final drive
of axially spaced apart and tapered rolling  assembly 10. 40 bearings 70
which straddle the pinion gear    Thus, the final drive assembly 10 has an
105 teeth. Advantageously, the bearings 70 are  improved construction for
supporting the maintained in positive alignment by their  rotating sun gear
shaft 82. At its inner end it being mounted on a pair of bearing seats 71
is radially supported solely through the line bored in the case. A central
load bear-  interengaged splines 80 and 86, and advan- 45 ing plane 72 is
thus defined centrally of the  tageously the single rolling bearing
assembly 110 gear teeth 63 and centrally between the  76 disposed on the
central plane 72 of the bearings 70, which plane is transverse to the
bullgear 64 is of a construction sufficient for axis 68. The gear teeth 65
of the bull gear  directing s1bstantially the entire forces on are
symmetrically arranged on this plane, as  the bul gear to the supporting
spindle 50 is also a bearing seat 74 formed on an axially  member 26
without directing any significant 115 outwardly extending hub 75 on the
bull  and undesired force couple to the sun gear 



gear. A rolling bearing assembly 76 is dis-  shaft. It is to be appreciated
that the axially posed on the bearing seat 74 and on the  opposite end of
the sun gear shaft is stabil- bearing seat 30 of the hollow  spindle  ized
and rotatably supported by the inter- 55 member 26. With this construction,
forces  meshing action of the sun gear teeth 89 in 120 are transmitted
generally in the central the planet gear teeth 91 making the central plane
72 from the pinion gear and the bull  axis of the shaft run true.
Theoretically, with gear substantially directly to the relative  this
construction the planet gears 90 and the rigid hollow spindle member.
planet carrying bearing assemblies 94 desir- 60  The bull gear 64 also has
an internal cou-  ably do not; carry bull gear support loads.   125 pling
such as a plurality of driving splines 80    It is of substantial
significance to note that formed within the hub 75. These driving  the
hollow Ispindle member 26 has surfaces splines are concentrically
positioned on a  which are substantially generated surfaces central axis 81
of the bull gear and Provide  of revolution symmetrically about the axis 65
the input to an elongate sun gear shaft 82  81. which provides certain
manufacturing 130    3                                     1 581 896
3 advantages. Moreover, both the bearing  prisinig a housing structure
having an axially assembly 76 and the bearing assemblies 42  extending
hollow spindle member; a final are supported by the spindle member so that
drive gear having a plurality of gear teeth the bull gear 64 is tied into
it at one end and and a central load bearing plane passing 5 the planet
carrier member 52 and the  through the teeth transverse to the gear 70
planets 90 are tied into it at the other end  axis; a single bearing
assembly, connected for more positive retainment of alignment  between the
hollow spindle member and the therebetween and more effective support of
final drive gear, solely supporting the final the floating sun gear shaft
82. Also, the sun  drive gear for rotation about its axis, the 10 gear
shaft is limitedly free to float through  bearing assembly having a central
plane 75 the support construction provided at its  substantially co-planar
with the central opposite ends. Axial outward movement  plane of the final
drive gear; and a shaft thereof is limited by the end face of the end
directly connected to, and internally of, the plate 58 in the cover
assembly 56 and, in the  final drive gear, and having a sun gear adja- 15
instant example axial inward movement is  cent its end remote from the
final drive gear. 80 limited by a shoulder 100 on the shaft which    2. A
final drive assembly according to may make contact with the hub 75 of the
claim 1, wherein the internal coupling com- bull gear.
prises a plurality of internal splines and the Another advantage of the
final drive  external coupling is a plurality of external 20 assembly 10 is
that the sun gear shaft 82  splines.                           85 may be
withdrawn or pulled axially out-   3. A final drive assembly according to
wardly from its location within the hollow  claim 1 or claim 2, wherein the
bearing spindle member 26 subsequent to removing  assembly is a single
rolling bearing assem- the bolts 60 and the cover assembly 56. This  bly.
25 permits a service tool shaft. not shown, to be    4. A final driver
assembly according to 90 engaged with the bull gear splines 80 for  claim 2
or claim 3 When dependant on claim measuring speed and horsepower available
2, wherein the internal splines of the final to the final drive assembly at
that point  drive gear are disposed radially inwardly of without going
through .the planetary trans-  the bearing assembly. 30 mission 18 or
without the need for rotating    5. A final drive assembly according to 95
the carrier member 52 and the associated  any of claims 1 to 4, including
an input pin- sprocket 48 Should it be desirable to ser-  ion gear having a
plurality of gear teeth and vice the planetary transmission 18, this may
bearing means connected between the hous- be easily accomplished by
disassembly of  ing structure and the pinion gear for rotat- 35 the
retaining bolts 61 from the hub 46 and  ably supporting the pinion gear,
the pinion 100 outward removal of the carrier member 52  gear being
drivingly engaged with the final with the planet gears 90 thereon.
gear, and the bearing means substantially Referring now to the alternate
embodi-  centering the pinion gear teeth on the cen- ment shown in Fig. 2,
wherein reference nu-  tral plane. 



40 merals similar to those described above are    6. A final drive assembly
according to 105 utilized with prime indicators thereon to  any of claims 1
to 5, including a planetary identify comparable elements, it is apparent
reduction gear group, the sun gear being that it differs from the preferred
final drive coupled to and supported by the planetary assembly, primarily
in the area of the bear-  reduction gear group. 45 ing assembly 76'.
Specifically, the hollow    7. A final drive assembly according to 110
spindle member 26' has an external bearing  claim 6, wherein the planetary
reduction seat 30' and the bull gear has an internal  gear group includes a
rotating carrier bearing seat 74', rather than the other way  member and a
releasably cover assembly around as previously described. However,
thereon, and including bearing means for 50 these seats are still
substantially centered on  rotatably supporting the carrier member on 115
the load bearing plane 72. Also, in Fig. 2, it  the housing structure, the
assembly being is apparent that axially inward movement of  arranged such
that the shaft may be with- either the bull gear 64' or the sun gear shaft
drawn axially subsequent to removal of the 82' is limited by a
weat-resistant end plate  cover assembly from the carrier member. 55 or
button insert 102 secured to the case 20.    8. A final drive group
assembly accord- 120 Moreover, a cylindrical bore 104 in the case  ing to
claim 7, including a hub and a sproc- 20 presents a slight diametral
clearance with  ket, the sprocket being releasably connected respect to a
cylindrical surface 106 on the  to the hub and the hub being releasably
bull gear for piloting of the bull gear gener-  connected to the carrier
member. 60 ally on the axis 81 during the initial stages of  - 9. A final
drive assembly according to 125 assembly of the final drive assembly. In
claim 7, wherein the planetary reduction other respects it is clear that it
retains the  gear group includes a ring gear, and a plural- features of the
preferred embodiment.  ity of planet gears. WHAT WE CLAIM IS:-
10. A final drive assembly according to 65   1. A vehicle final drive
assembly com-  claim 9, including a carrier member rotat- 130    3
1 581 896                                      3 advantages. Moreover, both
the bearing  prising a housing structure having an axially assembly 76 and
the bearing assemblies 42  extending hollow spindle member; a final are
supported by the spindle member so that  drive gear having a plurality of
gear teeth the bull gear 64 is tied into it at one end and  and a central
load bearing plane passing 5 the planet carrier member 52 and the  through
the teeth transverse to the gear 70 planets 90 are tied into it at the
other end  axis; a single bearing assembly, connected for more positive
retainment of alignment  between the hollow spindle member and the
therebetween and more effective support of  final drive gear, solely
supporting the final the floating sun gear shaft 82. Also, the sun  drive
gear for rotation about its axis, the 10 gear shaft is limitedly free to
float through  bearing assembly having a central plane 75 the support
construction provided at its  substantially co-planar with the central
opposite ends. Axial outward movement  plane of the final drive gear; and a
shaft thereof is limited by the end face of the end  directly connected to,
and internally of, the plate 58 in the cover assembly 56 and, in the  final
drive gear, and having a sun gear adja- 15 instant example axial inward
movement is  cent its end remote from the final drive gear. 80 limited by a
shoulder 100 on the shaft which    2. A final drive assembly according to
may make contact with the hub 75 of the  claim 1, wherein the internal
coupling com- bull gear.                                prises a plurality
of internal splines and the Another advantage of the final drive  external
coupling is a plurality of external 20 assembly 10 is that the sun gear
shaft 82  splines.                               85 may be withdrawn or
pulled axially out-    3. A final drive assembly according to wardly from
its location within the hollow   claim  1 or claim  2, wherein the bearing
spindle member 26 subsequent to removing  assembly is a single rolling
bearing assem- the bolts 60 and the cover assembly 56. This  bly. 25
permits a service tool shaft, not shown, to be    4. A final drive assembly
according to 90 engaged with the bull gear splines 80 for  claim 2 or claim
3 when dependant on claim measuring speed and horsepower available  2,
wherein the internal splines of the final 



to the final drive assembly at that point  drive gear ar`disposed radially
inwardly of without going through the planetary trans-  the bearing
assembly. 30 mission 18 or without the need for rotating    5. A final
drive assembly according to 95 the carrier member 52 and the associated
any of claims 1 to 4, including an input pin- sprocket 48. Should it be
desirable to ser-  ion gear having a plurality of gear teeth and vice the
planetary transmission 18, this may  bearing means connected between the
hous- be easily accomplished by disassembly of  ing structure and the
pinion gear for rotat- 35 the retaining bolts 61 from the hub 46 and  ably
supporting the pinion gear, the pinion 100 outward removal of the carrier
member 52  gear being drivingly engaged with the final with the planet
gears 90 thereon.         gear, and the bearing means substantially
Referring now to the alternate embodi-  centering the pinion gear teeth on
the cen- ment shown in Fig. 2, wherein reference nu-  tral plane. 40 merals
similar to those described above are    6. A final drive assembly according
to 105 utilized with prime indicators thereon to  any of claims 1 to 5,
including a planetary identify comparable elements, it is apparent
reduction gear group, the sun gear being that it differs from the preferred
final drive  coupled .to and supported by the planetary assembly, primarily
in the area of the bear-  reduction gear group. 45 ing assembly 76'.
Specifically, the hollow  7. A final drive assembly according to 110
spindle member 26' has an external bearing  claim 6, wherein the planetary
reduction seat 30' and the bull gear has an internal  gear group includes a
rotating carrier bearing seat 74', rather than the other way  member and a
releasably cover assembly around as previously described. However,
thereon, and including bearing means for 50 these seats are still
substantially centered on  rotatably supporting the carrier member on 115
the load bearing plane 72. Also, in Fig. 2, it  the housing structure, the
assembly being is apparent that axially inward movement of  arranged such
that the shaft may be with- either the bull gear 64' or the sun gear shaft
drawn axially subsequent to removal of the 82' is limited by a
wear-resistant end plate  cover assembly from the carrier member. 55 or
button insert 102 secured to the case 20.    8. A final drive group
assembly accord- 120 Moreover, a cylindrical bore 104 in the case  ing to
claim 7, including a hub and a sproc- 20 presents a slight diametral
clearance with  ket, the sprocket being releasably connected respect to a
cylindrical surface 106 on the  to the hub and the hub being releasably
bull gear for piloting of the bull gear gener-  connected to the carrier
member. 60 ally on the axis 81 during the initial stages of    9. A final
drive assembly according to 125 assembly of the final drive assembly. In
claim  7, wherein the planetary reduction other respects it is clear that
it retains the  gear group includes a ring gear, and a plural- features of
the preferred embodiment.    ity of planet gears. WHAT WE CLAIM IS:-
10. A final drive assembly according to 65   1. A vehicle final drive
assembly com-  claim 9, including a carrier member rotat- 130    4
1 581896                                             4 ably mounted on the
spindle member, the  seat supporting the bearing assembly. ring gear being
connected to the spindle         12. A final drive assembly according to
member, and the planet gears being rotat-  claim  1, substantially  as
described  with ably mounted on the carrier member, the  reference to the
accompanying drawing. 5 shaft enabling floating operation between
For the Applicant:- the internal cuL sing and the planet gears.
GILL JENNINGS & EVERY, 11.  A final drive assembly according to
Chartered Patent Agents, any of claims I to 10. wherein the spindle
53 to 64, Chancery Lane, member has an internal cylindrical bearing
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