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1

This application relates to an arrangement
for supporting a differential-drive mechanism
in a vehicle axle.

The proper design of the gears constituting a
differential drive for vehicle wheels presents
problems, because when these gears are sup-
ported in known manner in a housing contain-
ing axles connecting the gears and the vehicle
wheels, the stresses imposed by the wheels
through the housing on the gears are large and
require the gears to be quite large.

I have solved this difficulty by supporting a
carrier for the differential-drive gears in such
a way that very little of the stress imposed on
the axle housing is transmitted to the carrier
and the gears. The support of the carrier is
such that the carrier is so structurally inde-
pendent of the axle housing as fto make the
gears independent of the axle housing. The
gear carrier is thus made structurally rigid and.
provides more rigid support of the gears en-
abling them to be lighter.

An object of the present invention is to pro-
vide an improved arrangement of a‘{le housing
and differential-drive carrier.

Other objects will appear from the disclosure.

In the drawings:

Fig. 1 is g detail sectional view of a ncvel ar-
rangement for supporting differential gears for
a vehicle drive, according to the present inven-
tion;

Fig. 2 is a sectional view taken along the line
22 of Fig. 1; and

Fig. 3 is a schematic view of a portion of a ve-
hicle showing the way in which the novel ar-
rangement of the present invention is to be put
to use.

The reference character 10 designates a rear
axle housing of a vehicle. The axle housing has
a bulge Il at an intermediate portion on one
side in which there is an opening (2 bordered
by a flange 13. On the opposite side of an axle
housing is an opening (4 bordered by a flange 13.
The flange 13 is reinforced by a ring 18 secured
to the flange §3 by soldering or welding indi-
cated at (7. A tube 18 is secured to the axle
housing 1! by bolts {8 and nuts 28. The bolts
pass through flange {3, reinforcing ring 16 and
a flange 21 formed on the tube 18.

The flange 15 is reinforced by a ring 22 bonded
thereto by soldering or welding. A flange 23 on
a member 24 forming part of a differential car-
rier 25 engages the flange 15, being secured there-
to by screws 26. As seen in Fig. 2, the member 24
is secured to cooperating member 21 also form-
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ing part of the differential carrier 28, by screws
28. Between the carrier parts 24 and 27 .is
mounted a pair of conical roller bearings 28,
which journal a case 30. A ring gear 31 is se~-
cured by bolts 32 and nuts 33 fo the case 30. A
stub shaft 34 is journalled in the case 38 and
carries a pair of differential pinions 35 meshing
with differential pinions 36 keyed to inner ad-
jacent ends of axles 31 and 38. The ring gear
31 meshes with a pinion 39 formed on the end
of a shaft £0 splined as indicated at 41 to one
end of a drive shaft 42. Conical roller bearings
43 and 44 journal the shaft 40 in a sleeve-like ex-
tension 45 on the carrier part 27. A seal 48 is
provided at the end of the sleeve-like extension
£5. A nut 47 is threaded on the shaft 48 te hold
the shaft in proper position in.the sleeve-like
extension 45. The drive shaft 42 is adapted to
be driven through sppropriate means, not illus-~
trated in detail, by an engine 48, The outer
ends of the axles 37 and 38 are suitably con-
nected to wheels 49 and 50.

Tt is to be noted that, although the sleeve-like
extension 45 projects from the axle housing I8
into the adjacent end of the tube I8, neither the
sleeve-like extension 45 nor the remainder -of
the carrier part 27 is supported in the end of
the tube 18 or in the flanged opening {2 on that
side of the axle housing I0. Fig. 1 shows the
sleeve-like extension 45 to be spaced from the
tube 18 and the flange (2, to whlch the tube
18 is attached.

The differential carrier and the gears posi-
tioned therein are supported entirely at the rear
side of the axle housing (8, i. e., by securement
of the flange 23 of the carrier part 24 to the
flange 15 surrounding the opening {4 at the rear
gide of the axle housing. Because the differen~
tial carrier 25 is supported at only one side of the
axle housing, the differential carrier. and the
parts carried thereby are not subjected to the
stress imposed upon the axle housing 18, for ex-
ample, through the wheels 49 and 50. Thus the
differential carrier is made rigid and can better
support the gears therein, which may be made
lighter, . since - they are subjected to smaller
stresses. )

I claim:

1. In an assembly comprising an axle housmg
having first and second openings at opposite
sides, a shaft housing having one end detach-
ably connected to the first opening in the axle
housing, a drive shaft extending along and with-
in the shaft housing, axles extending in opposite
directions along and :within .the. axle housing
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from the region of the first and second openinegs,
means connecting an end of the drive shaft and
adjacent ends of the axles in a differential drive,
a structure comprising a sleeve-like portion pro-
jecting through said first opening into the shaft
housing with predetermined lateral clearance at
all points therealong and supporting. said end
of the drive shaft and a remaining portion sup-
porting said adjacent ends of the axles and the
differential-drive means and passing through the.
second opening, the combination therewith, of
means attaching and supporting the said struc-
ture only to and on the region of the axle housing
surrounding the second opening.

2. In an assembly comprising an axle housing
having first and second openings at opposite
sides, a shaft housing having one end connected
to the first opening in the axle housing, a shaft
extending along and within the shaft housing
and having one end in the axle housing, axles
extending in opposite directions along and with-
in the axle housing from the region of the first
and second openings, means connecting the said
one end of the shaft and adjacent ends of the
axles in a differential drive, a structure support-
ing said end of the shaft and said adjacent ends
of the axles and the differential-drive means and
projecting into the said one end of the shaft
housing in spaced relation thereto, the combina-
tion therewith, of means attaching and support-
ing the said structure only to and on the region
of the axle housing surrounding the second open-
ing.

3. In an assembly comprising an axle housing
having first and second openings at opposite
sides, a shaft housing having one end detach-
ably connected to the first opening in the axle
housing, g drive shaft extending along and with-
in the shaft housing, axles extending in opposite
directions along and within the axle housing from
the region of the first and second openings,
means connecting an end of the drive shaft and
adjacent ends of the axles in a differential drive,
a structure supporting said end of the drive shaft
and said adjacent ends of the axles and the
differential-drive and having an attaching flange
near one end extending outwardly beyond the
rest of the structure, the combination therewith
of means attaching the flange only to the regions
of the axle housing surrounding the second open-
ing on the outer side of the axle housing, the
structure being free of attachment and support
to and on the shaft housing and free of attach-
ment and support to and on the axle housing
other than by attachment of the flange as afore-
said.

4. In an assembly comprising an axle housing
having an opening in one side, a shaft housing
having one end connected to the said opening
in the axle housing, a drive shaft extending along
and within the shaft housing and having a near
end in said one end of the shaft housing, an ex-
tension shaft attached to said near end of the
drive shaft and extending therefrom through
said opening, a journal bearing span for the ex-
tension shaft disposed tc lie on either side of
the said opening, a seal on the extension shaft
between the bearing span and near end of the
drive shaft, axles extending along and within
the axle housing in opposite directions from the
region of the said opening, means connecting the
extension shaft and adjacent ends of the axles
in a differential drive, a structure supporting said
bearing span and seal, said adjacent ends of the
axles, and the differential-drive means, the com-

10

30

40

50

56

60

85

70

4
bination therewith, of means providing the sole
support for the said structure, the disposition of
said means being confined to the side of the axle
housing opposite the said opening.

5. In an assembly comprising an axle housing
having an opening in one side, a shaft housing
having one end connected. to the said opening in
the axle housing, a drive shaft extending along
and within the shaft housing and having an
end in the axle housing, axles extending along
and within the axle housing in opposite direc-
tions from the region of the said opening, means
connecting an end of the drive shaft and ad-
jacent ends of the axles in a differential drive,
a structure supporting said end of the drive
shaft, said adjacent ends of the axles, and the
differential-drive means. and extending into the
said one-end of the shaft housing in spaced non-
contacting relation thereto, the combination
therewith of means attaching and supporting
the said structure only to and on the side of the
axle housing opposite the said opening.

6. An assembly comprising the combination
with an axle housing having an opening in one
side, a drive shaft projecting generally trans-
versely to the axle housing including a splined
terminal portion and having associated therewith
an attached extension shaft extending from said
terminal portion through said opening to an
upset end thereof, said upset end being provided
with gear teeth formed thereon, axles extending
along and within the axle housing in opposite
directions from the region of the said opening,
means drivingly connecting the gear teeth of the
extension shaft and adjacent ends of the axles
in a differential drive, and a structure support-
ing the extension shaft radially free of the open-
ing together with the said adjacent ends of the
axles and the differential-drive mechanism, of
means attaching and supporting the said. struc-
ture only to and on the side axle housing opposite
the said opening.

7. In an assembly, an axle housing, a drive
shaft extending generally transversely to the
axle housing and having a splined end adjacent
the axle housing and having a sleeve-like exten-
sion passing freely through said opening in un-
restrained relation, said extension shaft being
journalled in said sleeve-like extension on. either
side of said opening in a manner to find axial
restraint in either direction therein and trans-
verse restraint thereby independent of said hous-
ing adjacent said opening, and axles extending
along and within the axle housing in opposite di-
rections from the region adjacent said upset
end, means connecting the said end of the ex-
tension shaft and adjacent ends of the axles in
a differential drive, a structure supporting said
adjacent ends of the axles and the differential-
drive means and having a sleeve-like extension
passing freely through said opening in unre-
strained relation, said extension shaft being
journalled in said sleeve-like extension on either
side of said opening in a manner to find axial
restraint in either direction therein and trans-
verse restraint thereby independent of said hous-

ing adjacent said opening, and means attaching

and supporting the said structure only to and on
one side of the axle housing.

8. In an assembly comprising an axle housing
having first and second openings at opposite
sides, an input shaft projecting generally trans-
versely of the axle housing into the first open-
ing and having one end in the region between
the first and second openings, axles extending
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along and within the axle housing in opposite
directions from the region of the first and second
openings, means connecting the said end of the
input shaft and adjacent ends of the axles in
a differential drive, a structure including thrust
bearings on either side of the first opening for
supporting the said end of the shaft and further
disposed in normal tangency to the plane of the
second opening for supporting the said adjacent
ends of the axle and the differential-drive
mechanism, the combination therewith, of means
attaching and supporting the said structure only
to and on the portions of the axle housing sur-
rounding the second opening.

9. In an assembly comprising an axle housing
having first and second openings at opposite
sides, an input shaft extending generally trans-
versely of the axle housing and having an end
projecting into the first opening, axles extend-
ing along and within the axle housing in op-
posite girections from the region of the first and
second openings, means connecting the said end
of the input shaft and adjscent ends of the
axles in g differential drive, a structure support-
ing the said adjacent ends of the axle and the
differential-drive mechanism and having annular
webs extending outwardly beyond the remainder
of the structure to locations one adjacent the
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first opening and another adjacent the second
opening, the annular web adjacent the first open~
ing being removed from any restrictive engage-
ment therewith and having means in associa-
tion with itself for supporting the said end of the
input shaft, the annular web adjacent the sec-
ond opening having means associated therewith
for supporting the said structure on the axle
housing only by attaching the last named web
to the outer side of the portions of the axle hous-
ing surrounding the second opening.
ALEXANDER G. HERRESHOFE,
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