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The present invention relates to new and use-
ful improvements in dual wheel assemblies for
use with automotive road vehicles.

Objects and advantages of the invention will
be set forth in part hereinafler and in part will
be obvious herefrom, or may be learned by prac-
tice with the invention, the same being realized

" and attained by means of the instrumentalities

and combinations pointed out in the appended
claims. ‘ . .

The invention consists in the novel parts, con-
structions, arrangements, combinations and im-
provements herein shown and described. .

The accompanying drawings, referred to here-
in and constituting a part hereof, illustrate one
embodiment of the invention, and together with

the description, serve o explain the principles of ,

the invention. :

Of the drawings: .

Figure 1 is an end elevation of a typical and
illustrative embodiment of the present invention
 as applied.to a pair of dual wheels for an auto-
motive road vehicle, with means provided for

[
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provision of a novel and improved dual wheel
assembly for automotive road vehicles having
independently rotatable, side by side wheels which
may be driven or braked with equal torque and
are held against excessive relative rotation. A
further object of the invention is the provision
of a driving and/or braking means acting upon
a palr of independently rotatable side by side
dual wheels through & differential gearing which
substantially prevents opposite rotation of the
wheels. Still another object of the invention is

. the provision of an improved bearing construc-

15

20

driving and for braking the dual wheels, certain .

of the parts being broken away and other parts
being shown as a section taken on the line I—1
of Figure 2; : :

Figure 2 is a sectional view taken on the line
2—2 of Figure 1; ‘ -

" ‘Pigure 3.is.a detailed side elevation of one of
the parts of a modified illustrative embodiment of
the present invention, with certain of its parts
broken away; .

_ Figure 4 is a central and vertigal sectional view
of the modification of the present invention em-
. ploying the means of Figure 3, said sectional
view corresponding to the section shown in Fig-
ure 2; .

Figure 5 is a sectional view taken on the line
5—5 of Figure 4; :

‘Figure 6 is a central vertical sectional view
showing a further modification of the present
invention; .

Figure 7 is a fragnentary sectional view taken
on the line T—1 of Figure 6; :

Figure 8 is an arcuate section taken on the
line 8—8 of Figure 6; :

Figure 9 shows still another modification of the
present invention and is a fragmentary radial
section; : ‘

Figure 10 is a fragmentary sectional view. taken:

on the line (0—10 of Figure 9; and :
Figure 11 is & fragmentary arcuate. section
taken on the line 11—i1 of Figure 10.
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tion for independently rotatable dual wheels.
The invention also provides & driving or braking
means acting upon hoth of the independently
rotatable dual wheels through a differentia] gear-
ing in which a hydraulic fluid acts directly upon
the differential gearing to prevent spinning of
either.of the wheels independently of the other.
Tn accordance with the Hlustrative embodiments
of the present invention, there are provided &
pair of independently rotatable, slde by side dual
wheels mounted for rotation on or about a com-
mon axis and drivingly connected to & common
drive shaft and/or a common braking means.
Associated with the two wheels and the driving
or braking means is a differential gear, one ele-~
ment of which is connected to the other wheel,
while the other element is connected to the driv-
ing and/or braking means. For restraining ex-
cessive independent rotation of the dual wheels,
as power or braking force is applied to both of
them through the differential, and to prevent the
spinning of one wheel relatively to the other
as might occur when the wheels have unequal
driving or braking engagement with the road,
hydraulic means directly assoclated with the: dif-
ferential gearing is provided, and preferably these
hydraulic means employ a lubricant as the hy-
draulic medium so that the gears are constantly -
provided with a sufficient supply of lubricant and
no separate hydraulic fluid is required. o
According to one form of the invention, one

. of the differential sun gears Is connected to one

of the wheels, the other sun gear is connected

to the other wheél, and the two wheels are formed *

with -adjacent annular cavitles which cooperate
to form a closed hydraulic chamber, while the
planet pinions meshing with both sun gears re-
volve with the wheels as the wheels are driven,
braked, or as they coast. This hydraulic chamber
is provided with a supply of viscous fluid such

"as a heavy oil or grease which is displaced and

moved circumferentially within the chamber as

The present invention has for its object the 85 the planets rotate during the independent rota-
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tion of the wheels. ‘The force required for the
flow of this viscous fluid is developed solely by the
rotation of the differential planets, and the inde-
prendent rotation of the wheels is further ob-
structed by the shearing action of the sun gears
on the grease or heavy oil between them, and
while this offers only a slight resistance to the
independent rotation when cne of the wheels is
rotating slowly with reference to the other, a
much greater force, which is rapidly increased,

u

<

is offered to this independent rotation as the -

speed of one wheel increases with reference to the
other. The outer adjacent faces of the hydraulic
chamber are preferably provided with register-
ing grooves into which an oil sealing member is
introduced to prevent leakage from the chamber,
and these adjacent faces are also preferably fin-
ished to receive an annular thrust bearing be-
tween them. The pair of dual wheels are pref-
erably mounted side by side on a hub which is
. rotatably mounted upon an axle or axle hous-
ing, and in the illustrative embodiments g drive
shaft is connected to this hub to transmit power
-fo it 'and the brake drum is also connected to

the hub for braking the dual wheels. This hub ,

- may also serve as the support for the spider on

which the differential planets are mounted, and
conveniently the entire differential gearing is po-
sitioned between the hub portions of the side
by ‘side dual wheels.
- In accordance with a modified embodiment of
the invention, the differential planets are uti-
lized as the impeller of a gear pump, and the
space circumferentially between adjacent planets
Is provided with apertured obstructing members
or baffles through which the grease or other vis-
cous fluid is forced by the gears as the gears ro-
tate due to the independent rotation of the
wheels. _ S

" " While the invention is illustratively shown as
applied to driven dual wheels, it is applicable to
@riven front or dirigible dual wheels in which
the king pin is positioned between the two tires
as in my prior Patent No. 1,979,598, dated No-
‘vember 6, 1934, and many features of the present

-, invention are applicable to braked, undriven dual

. Wheels such as are employed for trailing axles.

- It will be understood that the foregoing gen-
eral*descripf.l_on and the following detailed de-.
‘scription as well, are exemplary and explanatory
of the invention but are not restrictive thereof.
" Referring now in detail to the illustrative em-
bodiment of the invention shown in Pigures 1
and 2 of the accompanying drawings, the inven-
tion is applied to a pair of side by side wheels
20, 21 provided with conventional tire rims 22
and 23,
cured to their respective hubs 26 and 27 by means

- of the wheel mounting cap screws 28. Hubs 26
and .27 are preferably formed with a cylindrical
interior forming a

.. face 29 within which are seated the bushings 30
by ‘which the hubs 26 and 27 are rotatably jour-

.nalled on a cylindrical sleeve 32. At its inner
portion sleeve 32 is provided with bearing seats
34 and 35 in which are seated the tapered roller
- bearings 37 and 38 which serve to freely rotat-
"~ ably support the sleeve 32 on the end of axle

and these wheels are demountably se-
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motive vehicle projects outwardly beyond the end
of the axle housing 40, and is provided with an .
integral flange 45 which is bolted to the end of
sleeve 32 by screws 46, at the same time securing
the interposed flange or washer 48, .

Other means are provided for applying a brak-
ing force to the sleeve 32 and for this purpose
8 brake drum 54 of conventional form and
adapted to cooperate with conventional brake
shoes which are not shown, is bolted to the in-
ner radial flange 56 of the sleeve 32 by cap
screws 57,

Thrust bearings are provided to permit- free
rotation of the wheel hubs 26 and .27 on the
sleeve 82, and for this purpose a thrust washer
60 is provided between the outer end of the hub
27 and the inner radial face of flange 48, and a
similar thrust washer 61 is provided between the
inner end of the hub 26 and the outer radial face
of flange 56, while the hubs 26 and 27 are spaced
apart by means of the parallel radial faces of the
differential spider 64 which abuts the inner faces

" of the hubs 26 and 21.
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A differential gearing is provided between the
sleeve 32 and the wheel hubs 26 and 21, and as

~illustratively embodied this differential gearing
-comprises a pair of sun gears 10 and 11, pinned

by pins 73 to hubs 26 and 21, respectively, and
a plurality of planetary bevel pinions 76 mounted
on studs or dowels 11 which project radially from
the annular portion of ‘spider 64, pinion 16 mesh-
ing with the sun gears 10 and 711. Spider 64 is
securely anchored to the sleeve 32 by means of
cap screws 18 which project through it into
tapped holes in the inner web 19 of sleeve 32,
and thus prevent movement of the studs 17 with
respect to sleeve 32, axle shaft 44 and brake
drum 54. :

In order to provide for the lubrication of the
differential gearing, and to provide the hydraulic
checking means which restrains the wheels
against rapid relative rotation as they are driven
or braked, the sun gears 79 and 11 are each pref-

- erably mounted within facing annular recesses

60
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relatively long bearing sur- -

housing 46, and these bearings are held against -

axial movement by means of the usual bearing
shoulders and lock nuts 42. .

-"Means are provided for applying ‘& driving
force or torque to the sleeve member 32, and for
this purpose a full floating axle shaft 44 driven
in the usual manner from the motor of the auto-

G4

formed as an integral part of the wheel hubs 26
and ‘21. Radially beyond this hydraulic cham-

‘ber formed by the recesses, the adjacent faces

of hubs 26 and 27 are radial and in substantial
contact with each other and are provided with
cooperating registering circumferential grooves
into which is compressed a felt sealing ring 80
serving to prevent leakage of fluid from the

‘chamber. Beyond the sealing ring 80, the radial

faces of the hubs 26 and 27 are slightly recessed

5 to provide bearing surfaces between which is re-

cetved the ring-like thrust washer 82 of synthet- .
ic rubber or other suitable material which takes
up the thrust between the two wheel members
and .provides a further flyid seal. Means are
provided for introducing lubricant into the fluid
chamber 84 so that the supply therein may be
maintained in the desired amount, and for this
purpose one of the hubs is provided with a
threaded hole into which is fitted -a filler plug

5 86. A suitable dust cap 88 is provided over the

outer end of the wheel huh 21, sleeve 32 and
axle shaft flange 45 and may be retained on the
wheel by means of cap screws 89,

. 'The hydraulic chamber is preferably of a size

-to fit close to the outer peripheries of ‘the sun

gears 10, T/ and the convex outer face of pinions
16, thereby providing an annular cavity which
minimizes the amount of lubricant required for
both lubricating and checking the differential ac-
tion of the pinions 76. ~The pinions bear against
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the outer periphery of the annular cavity which
gets as a thrust surface holding the pinions
against radial movement on their shafts.

In the operation of the illustrative embodi-
ment, power is applied through the axle shaft
84 to the sleeve 32 to rotate it on its bearings
37 and 38 and thereby drive the ring 64 and
the dowels or studs 717 carrying the planetary
pinjons 76 so as fo drive ring gears 10 and Tl

and thereby rotate the wheels 20 and 2f. Dur- i

ing normal straight ahead driving, the. planets
16 revolve without rotating on their studs 17, but
in turning or if unequal resistance is encoun-
tered by either wheel, then one wheel is driven
faster than the other and planets 7§ revolve and
rotate correspondingly. Normally, the body of

viscous oil or grease in the hydraulic chamber

moves with the gears 70 and 71 and the planets
76 and remains in a quiescent state, but as the

planets revolve and rotate, the wheels move rel-. :

atively to each other and the planets move for-
wardly with respect to one wheel and rearwardly
with respect to the other wheel, thereby displac-
ing the entire body of lubricant and causing it

to circulate within its chamber. This action re- :

_ sists relative rotation of the wheels and the
faster this relative rotation the greater the re-

sistance. In this way, spinning of either wheel

_is prevented and it is impossible for the vehicle
to become stalled by reason of one wheel being
in mud or off the road as in all such cases a

considerable amount of torgue can always 'be-

applied to both wheels of each pair.

Similarly, in braking, the force is gpplied from
the brake to sleeve 32 and through the differ-
ential to the wheels, and even if one wheel is
off the ground or on an icy surface sufficient
braking effort may be applied to the other wheel
of the pair. C -

in the embodiment shown in Figures 3, 4 and
5, the construction is generally similar to that
shown in Figures 1 and 2, except that positive
means are provided preventing the free flow of
oil or grease within the hydraulic chamber of
the differential, thereby increasing the resistance
to relative rapid independent rotation of the dual
wheels. . .

As embodied, the spider 64a, carrying the plane-
tary pinion stud 17 in the same manner as shown
in Figures 1 and 2, is provided with radially
extending baffles 100 having concave arcuate
faces closely fitted to the cone generated by the
rotation of the planetary gears 16, and a pair
of these baffles are provided on each side of each

pinion 16 substantially filling the space between !

the bevel sun gears 10 and 71 and extending to
the outer peripheral surface of the hydraulic
chamber, Between the pair of bafiles 100 on each
- gide of each pinion 16, is provided = relatively
wide radially extending aperture {03 which al-
lows the heavy oil or grease Yo flow into the
space between the pinion teeth, as the pinion
" 16 rotates. FEach of the baffles 100 is formed
with ‘a relatively small metering hole 105 which
leads from the space between the baffles 100 on
one side of one pinion 16 and the baffles 100 on
the opposite side of .an adjacent pinion and
communicates with a point en the other side of
the baffle which is closely adiacent to the point
where the pinion teeth initially (or finally) en-
gage with the teeth of the ring gear 10 or Ti.
- These metering apertures.
flow of lubricant so that only a small guantity
of lubricant can be passed with a small force
and a much greatcr force is required to pass

30
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- ‘modification according

10
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3
even a siightly larger amount of lubricant. Thus,
normal independent rotation of the wheels is
substantially unimpeded while faster independent
rotation or spinning of one wheel is almost im-
possible, :

In the operation of the embodiment shown in
Figures 3 to 5, assuming a clockwise rotation
of the pinion 16 in Figure 5 which would corre-
spond to the movement of the ring gear 7! to
the right while the ring gear 19 is moving to
the left or is being held stili:. Lubricant is de-
livered to the space between the teeth of pinion
78 through-each of the two channels 183, and
this Iubricant is moved clockwise by the move-
ment of the pinion 16. As the teeth of pinion
76 mesh with the ring gears 78 and i, the
lubricant is displaced from between the teeth,
it cannot escape to the left on gear Tl due to
the fact that the gear teeth of gear 7{ are also
filled with lubricant, and there is only a mini-

mum clesrance between the teeth of gear 9t and

the adjacent face of the upper left bafie (80.
Likewise, the ‘lubricant cannot move counter- -
clockwise over the face of the' teeth of pinion
16 due to the small clearance between these teeth
and the adjacent concave surface 19{. ‘The only
discharge port available for the lubricant is the
metering aperture {68 and the tubricant escapes
through this aperture into the main portion of
the hydraulic chamber. The action of the me-
tering aperture 8% in the lower - right-hand
bafie is exactly similar. . .

When the rotation of planet 78 is reversed,
the action is similar but with the metering aper-
tures (85 in the upper right and lower left-hand .
bafiles 180. : .

Figures 6 to 8 of the drawings illustrate a-
to the present invention
in which the space between adjacent planetary
pinions 18 is baffled and is provided with greuate

‘box-like chambers which contain the lubricant.

Tn this embodiment the wheels and gearing
may be substantially duplicates of those described
above, but instead of the paffies 180 as shown in
Figures 3 to 5, the space between the’ planets
16 and the gears 10 and Ti is filled by arcuate,
hallow box-like members {10 which are substan-
tially trapezoidal in cross-section. The annular
portion of spider 64b is secured to the sleeve
member 32 by means of the screws {1 which are

‘provided with projecting and slotted round

- heads.

60

The box-like members i16 are hollow and pro-
vided with spaced parti-cylindrical walls {13 and
114, wall 113 being closely fitted to the outer
surface of the spider 64b while the outer surface
of the outer wall 118 is closely fitted to the sur-
face of the hydraulic chamber. At its end each
box-like member 110 is formed with concave

‘walls 116 which are closely fitted to the conical

surface generated by the teeth of the planetary
‘nion 16, and the remaining sides of the mem-

* pers (10 comprise walls {18 which are closely

0

‘serve to restrict the -

%

fitted to the teeth of rine gears 10 and 1f. Pro-
jecting slightly beyond the ends of the box-like
members 110 are circumferentially extending bev-
eled plates 118 which underlie the base of the
bevel pinions T6. : )
The hellow box-like members {10 are provided
with apertures to receive the heads of screws
{1{. and with radially alined apertures 120
through which the screws i1 may be inserted
and tightened, and these members 1i0 are se-
curely held in position dve to the divergence in
screws iii. Apertures (23 are provided in the
side walls 118 so that the lubricant may pass

¢
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from the space between the teeth of gears 10
and Tt to the hollow interior of the members
110, or'vice versa, and other apertures 125 are
provided centrally of the concave end walls 116
to communicate with the space between the teeth
of pinion 76 and the hollow interior,
- The degree of checking of the Independent
rotation of the wheels is determined by the clear-
. ance between the concave face 118 and the teeth
of planetary pinion 76, as well-as the clearance
between the side walls 118 and the teeth of ring
gears 710 and 71, o .

In the operation of the embodiment of Figures
6 to 8, and assuming a clockwise rotation of the
planetary pinions 16 in Figure 8 corresponding
to the relative movement of gear 1t to the right,
lubricant is fed through the apertures 128 into
the space between the teeth of pinions 76, and
this lubricant is carried down on the right-hand

side and up on the left-hand side of planetary

pinion 16 into the mesh between the gears 10,

10
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Tl and pinion 16, and at the same time lubricant .

is supplied to the teeth of gears 10, 71 through
the apertures 123. The lubricant displaced by
the meshing of gears 70 and 11 with the pinion
16 must escape, and this flow is accomplished
through the space between the gears 70 and 71
and the side walls 118, as well as through the
space between the end wall 116 and the teeth
of pinion 76. . i

In the embodiment shown in Figures 9 to 11,
the construction is generally similar to that
shown in Figs. 1 and 2 of the drawings, except
that the checking action on the independent
rotation of the wheels is increased both by the
use of baffles and by a supplementary gear pump
actuated by the Independent rotation of the
wheels. As embodied, gear pump and baffle as-
sembly is mounted in the intervening space be-
tween one or more pairs of planetary pinions
16, and this assembly comprises an arcuate base
{30 curved to fit the spider 64 and secured there-

. to by the spider mounting screws 78.

30
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Formed integrally with the base 130 is a pump -

body 182 in which is rotatably mounted a gear
134 meshing with one of the ring gears 18 or
11 and freely Totatable on stud 136. Extending
circumferentially from each end of the pump
body (32 are baffle plates i37 and (38 which are
‘closely fitted to the teeth of the ring gear and
extend up to and almost contact with the teeth
of the adjacent pinions 76. The pump body 132
is open on both sides so that the teeth of the
pump pinion 134 extend beyond it, thereby per-
mitting the pinion 134 to mesh with the ring
gear on one side and to communicate with the
supply of lubricant in the hydraulic chamber on
the other side. Metering apertures (48 are
-formed in the pump body to allow the discharge
of lubricant under the pressure developed by the
gump as the pinion (34 rotates in either direc-
ion. .
In this embodiment the independent rotation
of the dual wheels is checked not oitly by the

viscosity of the lubricant within the chamber |

as it is caused to flow by the normal action of
the differential pinions 16, but the independent
rotation is also checked by the metering action
of the ends of plates 13T and 138, where they
abut the planetary pinions' 16, and also the
metering action of the apertures 140 as they
restrict the flow of lubricant away from the mesh
of pinion 134 and ring gears 10 and 71, and by
properly proportioning the clearances as well as

the size of the apertures 140, and by a suitable

50
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choice of lubricant, any degree of checking may
be obtained.

The invention in its broader aspects is not
limited to the specific mechanisms shown and
described but departures may be made there-
from within the scope of the accompanying
claims without departing from the principles of
the invention and without sacrificing its chief
advantages.

- What I claim is:

- 1. In a dual wheeled assembly, a pair of side
by side independently rotatable dual wheels, hav-
ing adjacent circularly extending cavities co-
operating to form a sealed hydraulic chamber
and containing a viscous lubricant, a pair of sun
gears, one secured to each wheel, spaced from
each other and within said chamber, a sleeve
about which the wheels are rotatable, a plurality
of differential planetary pinions secured to said
sleeve, meshing with said sun gears and dis-
placing viscous lubricant within said chamber
as they revolve, said chamber being closely fitted
to the outer surfaces of the sun gears and pin-
ions. .

2. In a dual wheeled assembly, a pair of side
by side independently rotatable dual wheels hav-
ing adjacent circularly extending cavities with
adjacent engaging faces of considerable area co-
operating to form a sealed hydraulic chamber
and containing a viscous. lubricant, a pair of
sun gears, one secured to each wheel, spaced
from each other and within said chamber, a
sleeve about which the wheels are rotatable, a
plurality of differential planetary pinions se-
cured to said sleeve, meshing with said sun gears
and displacing viscous lubricant within said
chamber as they revolve. -

3. In a dual wheeled assembly, a pair of side
by side independently rotatable dual wheels hav-
ing adjacent circularly extending cavities with
adjacent engaging faces of considerable area co- .
operating to form a sealed hydraulic chamber
and containing a viscous lubricant, sealing means
between sald faces to prevent leakage from sald
chamber and a thrust bearing between sald
faces, a pair of sun gears, one secured to each

. wheel, spaced from each other and within said

chamber, a sleeve about which the wheels are
rotatable, a plurality of differential planetary
pinions secured to said sleeve, meshing with said

_sun gears and displacing viscous lubricant with-

in said chamber as they revolve. _

4. In a dual wheel assembly, a pair of side by
side independently rotatable dual wheels, a sleeve
on which the wheels are' journalled, a circular
member carried by the sleeve and spacing the
wheels from each other, said wheels being formed
with facing annular cavities adjacent said cir-
cular member to form an annular hydraulic
chamber to contain a lubricant, a pair of sun
gears, one within each cavity, a plurality of
differential planetary pinions rotatably mounted
on said circular member and meshing with said
sun -gears to displace lubricant as they rotate
whereby differential action of the gears is re-
sisted and means for sealing said hydraulic
chamber to prevent leakage therefrom.

5. In a dual wheeled assembly, a pair of side -
by side independently rotatable dual wheels, a
sléeve on which the wheels are journalled, a
circular member carried by the sleeve and spac-

‘ing the wheels from each other, said wheels hav--

ing adjacent engaging faces of considerable area
and being formed with facing annular cavities
adjacent said eircular member to form an an-
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nular hydraulic chamber to contain & lubricant,
2 pair of sun gears, one within each cavity, &
plurality of differential planetary pinions rotat-
ably mounted on said circular member and mesh-
ing with said sun gears to displace lubricant as
they rotate whereby differential action of the
gears is resisted and means for sealing said hy-
draulic chamber to prevent leakage therefrom.

6. In & dual wheeled assembly, a pair of side
by side independently rotatablé dual wheels; &
sleeve on which the wheels are journalled, @ cir-
cular member carried by the sleeve and spacing
the wheels from each other, said wheels having
adjacent engaging faces of considerable area and
provided with a thrust bearing between them and
being formed with facing annuldr cavities ad-
jacent said circular member to form an annular
hydraulic chamber to contain a lubricant, & pair

of sun gears, one within each cavity, & plurality -

“of differential planetary pinions rotatably
" mounted on said circular member and meshing
with-said sun gears to displace lubricant as they
rotate whereby differential action of the gears
is resisted and means for sealing said hydraulic
chamber to prevent leakage therefrom.

7. In a dual wheeled assembly, a pair of side
by side independently rotatable dual wheels hav-
ing adjacent circularly extending cavities co-
operating to form a sealed hydraulic chamber
to contain a viscous lubricant, a pair of sun gears,
one secured to each wheel, ‘spaced from each

5

" gears and apertured to restrict the flow of lubri-

10

cant induced by rotation of the pinions.

10. In a dual wheeled assembly, a pair of side
by side independently rotatable dual wheels, a
sleeve on which the wheels are journalled, a cir-
cular member carried by the sleeve and spacing
the wheels from each other, said wheels being
formed with facing annular. cavities adjacent
said circular member to form an annular hy-
draulic chamber to contain a lubricant, a pair
of sun gears, one within each cavity, a plurality
of differential planetary pinions rotatably

. mounted on said circylar member and meshing
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with said sun gears to displace lubricant as they
rotate whereby differential action of the gears
is resisted, means for sealing said hydraulic
chamber to prevent leakage therefrom, and a

‘hollow box-like member substantially filling the

chamber between adjacent planetary pinions and
provided with apertures to allow lubricant to flow"
%0 the gears and pinions and to restrict flow of
lubricant away from the gears and pinions.

11. In & dual wheeled assembly, a palr of side
by side independently rotatable dual wheels, &
sleeve on which the wheels are journalled, a
circular member carried by the sleeve and spac-

_ing the wheels from each other, said wheels

30

other and within said chamber, a sleeve about

which ‘the wheels are rotatable, a plurality of
differential planetary pinions secured to said
sleeve, meshing with said sun gears and dis-
placing viscous lubricant within sald chamber
as they revolve, and méans adjacent the mesh

of the pinions and gears for restricting the flow

of lubricant to restrain independent rotation,
"said chamber being closely fitted to the outer
surfaces of the sun gears and pinions.

8. In a dual wheeled assembly, & pair of side
by side independently rotatable dual wheels hav-
ing adjacent circularly extending cavities with
adjacent engaging faces of considerable area co-
operating to form a sealed hydraulic chamber

to contain a viscous lubricant, sealing means be-.

tween said faces to prevent leakage from said
chamber and a thrust bearing between said faces,
a pair of sun gears, one secured to each wheel,
. spaced from each other and within said cham-
ber, a sleeve about which the wheels are ro-
tatable, a plurality of differential planetary pin-
jons secured to said sleeve, meshing with said
sun gears and displacing viscous lubricant with-
in said chamber as they revolve, and means ad-
jacent the mesh of the pinions and gears for re-
stricting the flow of lubricant to restrain inde-
pendent rotation. ]

9. In a dual wheeled assembly, a pair of side
oy side independently rotatable dual wheels hav-
ing adjacent circularly extending cavities with
adjacent engaging faces of considerable area co-
operating to form a sealed hydraulic chamber
to contain a viscous lubricant, sealing means be-
tween said faces to prevent leakage from said
chamber and g thrust bearing between = said
faces, a pair of sun gears, one secured to. each
wheel, spaced from each other and within said
chamber, a sleeve about which. the wheels are
rotatable, a plurality of differential planetary
pinions secured to said sleeve, meshing with said
sun gears and displacing viscous lubricant with-
in said chamber as they revolve, and baffle means
extending along the surface of the pinions and
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having adjacent engaging faces of considerable
area and being formed with facing annular cavi-
ties adjacent said circular member to form an
annular hydraulic chamber to contain a lubri-
cant, & pair of sun gears, one within each cavity,
a plurality of differential planetary pinions ro-

‘tatably mounted on said circular member and

meshing with said sun gears to displace lubri-
cant as they rotate whereby differential action
of the gears is resisted, means for sealing said
hydraulic chamber to prevent leakage therefrom,
and @ hollow box-like member substantially fili-
ing . the chamber between adjacent planetary
pinions and provided with apertures to allow
jubricant to flow to the gears and piniorns and
to restrict flow of lubricant away from the gears
and pinions. :

12. In & dual wheeled assembly, a pair of side
by side independently rotatable dual wheels, a
sleeve on which the wheels are journalled, a cir-
cular member carried by the sleeve and spacing
the wheels from each other, said wheels having
adjacent engaging faces of .considerable area and
provided with a thrust bearing between them
and being formed with facing annular cavities
adjacent said circular member to form an annu-
lar hydraulic chamber to contain a lubricant,
s pair of sun gears, one within each cavity, a
plurality of differential planetary pinions ro-
tatably mounted on said circular member and
meshing with said sun gears to displace lubri-
cant as they rotate whereby differential action
of the- gears is resisted, means for sealing said
hydraulic chamber to prevent leakage there- .
from, and a hollow box-like member substan-
tiglly filling the chamber between adjacent
planetary pinions and provided with apertures
to allow lubricant to flow to the gears and pin-
jons and to restrict flow of lubricant away from
the gears and pinions. . i

13. In a dual wheeled assembly, the combina-
tion of a pair of independently rotatable dual
wheel hubs having adjacent circularly extend-
ing cavities cooperating to form a sealed annu-
lar hydraulic chamber and containing a viscous
lubricant, a pair of sun gears, one secured to
each wheel hub, spaced from each other and
within said chamber, a sleeve about which tha
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wheel hubs are rotatable, and having radially
extending studs between the wheel hubs, dif-
ferential planetary pinions rotatable on the studs
and meshing with the sun gears, said pinions
having their outer faces bearing against the an-
nular surface of the wheel hubs whereby the pin-
lons are restrained against radial movement with
respect to the sleeve. - .

14. In a dual wheeled assembly, the combina-
tion of a pair of independently rotatable dusl
wheel hubs, having adjacent circularly extending
cavities cooperating to form a sealed hydraulic

10 ber as they revolve,

chamber having an annular periphery and con-
taining viscous lubricant, sun gears, one secured
to each wheel hub, and within said chamber, &
sleeve about which the wheel hubs are rotatable
and having radial studs between the wheels and
in saild chamber, pinions on said studs meshing
with the sun gears and bearing against the gan-
nular periphery of the chamber, said pinions dis-
placing the viscous Iubricant within the cham-
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