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To all whom it may concern .

Be it known that I, Grovaxxrt
subject of the King of Ttaly, residing at
Corso Dante 35, Turin, Italy, have invented
certain new and useful Improvements in
Connection with Driving - Gear of Motor
Road-Vehicles, of which the following is a
full, clear, and exact specification.

This invention relates to vehicle axles and

AcGNELLL, a

has particular reference to shaft propelied -

vehicles comprising a motor, driving mecha-
nism, and rgad wheels. : o
At the present time, the common practice
is, in the case of shaft driven vehicles, to put
the differential gearing directly on the rear
axle, but there is an objection to this in that

the weight is not well disposed and also the

differential gearing is not readily accessible.

An object of this invention is o provide a
driving gearing for a -vehicle wherein the
differential gearing may be removed from
the driving axle, and disposed on the body
of the vehicle, preferably adjacent the gear
0ox, thereby securing a better distribution of
weight and greater accessibility, and en-
abling the driving axle to be of lighter con-
struction.

A further object of the invention is to pro-
vide improvements in the driving axle. con-

struction, whereby the driving wheels may.

be splayed.

Further objects of the invention reside in
*he construction ang combinations of the va-
rious parts, all of which will more fully ap-
pear In connection with the following de-

seription of the accompanying drawings,’

wherein—
Figure 1 is a rear elevation of a vehicle
embodying the invention Fig. 2 is a longi-

tudinal section showing the transmission-
and Fig. 3 is a detail of the differen--

tial gearing and the construction for trans-
mitting the thrust to the frame.

Hinged horizontally on the frame at 31 is
a yoke 29 having its hub 28 rotatably jour-
naled between thrust collars 80 on reach rod
tube 18, which latter is bolted to the rear

axle 1, thus permitting the rear axle and as-_

sociated parts to swiny vertically about the
pivots 31 and to oscillate with inequalities in
the road on the axis of tube 18.

22 is the engine or driving shaft leading
from the change gear (not shown) and car-
ries ab its rear end yoke 21 connected to di-

ametrical parts of the Cardan joint spider,

27 in the same plane as the pivots 81, At
right angles thereto is pivoted a yoke 20 hav-
ing a ball thrust bearing 19 on the hollow
shaft 16 to resist the back thrust of,the bevel
piniens.  Diametrically - journaled on the
spider 27 at 25 are differential pinions 40
which mesh respectively with bevel gear 26
on hollow shaft 16 and bevel gear 271 on
shaft 23. It will thus be seen that a uni-
versal or Cardan connection is provided be-
tween shaft 22 and shafts 16 and 23, and at
the same time there is provision for differ-
ential driving between shaft 22 and shafts
16 and 28. The shaft 16 has a thrust bear-
ing 17 in the tubular reach rod 18, and has
keyed at the rear end abevel driving gear
15. The shaft 23 is similarly journaled in
thrust bearings 24 between the hub of bevel
gear 127 and that of gear 15, so that both of
these shafts are journaled in the reach. rod
casing 18, and also independently to permit
differential movement. '
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The entire driving gearing to the wheels .

is ineased, and to this end, the tubular cas-
ing 18 is attached at one end to the front

80

flanged half of the rear axle 1 by bolts 317, -

and at the front end is rotatably held be-
tween the thrust collars by yoke 29, pivoted,
as before stated, on the frame at 31, and
in the same plane as the universal joint.
Without the rotatable bearing of reach rod
tube 18 in_yoke 28, the pivots 31 ‘might be
sheared off by one rear wheel being raised
above the other in going over obstructions.
Thereby the thrust, and strains due to ob-
structions, will be transmitted directly to
the frame through the yoke, and not through
the differential gearing and universal jomt
to the frame. ’ :

Meshing with the concentric gears 15 and
127, are gears 13 and 14, respectively driving
the live shafts 10 and 4, and thereby the
~wheels 3 and 2, respectively. _

- 11 and 5, are bearings for the wheel ends
of the live shafts carried by the flanged and
dished segments 1, 1; of the axle.

Journaled in trunnions 9 in cone-shaped
plates 32 carried by the axle halves 1,15 a
ring 8, the axis. of fhe trunnions being coin-
cident with that of the shafts 16, 23. The
hub & of gear 14 is journaled in ring 8 at
bearing 7, and within hub 6 in a spherical
block 12 is journaled the end of shaft 10,
the horizontal axis of block 12 being also
coineident with that of the trunnions 9.
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Thus it will be seen that the angle of the
chafts 10 and 4 can be varied as.desired
without loss of poer, and at the same time
the ends of shafts 10 and 4 will be univer-
sally supported, and their thrust is ulti-
mafely taken up by the trunnions 9 and the
axle halves 1, 1, through block 12, bearing
7 and ring 8. Thus it is possible to drive
splayed wheels from one differential cou-
pling, and without loss of power, while at
the same time, the differential is removed
from the rear axle to the frame.

The rear axle herein described is made
oub of two stamped plates 1 having flanges
33 bolted together preferably vertically
through the flanges whereby the flanges 33
in combination with the dished formation
of the segments prevent distortion or bend-
ing of the axle, and entirely obviate the use
of tie vods. Also, adjacent the ends of the
axle 1, will be secured the usual rear springs
for supporting the body (not shown). As
shown in Fig. 1, the flanges are cut away
near the ends of the segments, and collars
36 secured on the outside of the segments.
The stationary ball race of bearings 5 and
11 are held inside these collars and against
the ends of the segments 1 by screw caps 37
threaded on collars 36. :

1t is thought that the operation of the
mechanism will be obvious from the descrip-
tion, and that no further explanation is nec-
essary. It will therefore be seen that by
this invention, a shaft driven machine is
provided in which the differential gearing
is removed from the rear axle and thereby
rendered more accessible, as well as produc-
ing a better distribution of weight. Also it
will be seen that the differential gearing is
combined with a universal joint, obviating
the necessity of providing a separate uni-
versal joint between the body and the axle.
Furthermore, by this invention, the driven
wheels can be splayed as much as may be
desired, without requiring universal joints
between the live shafts and their respective
wheels. ’

T do not claim herein the novel construc-
tion of rear axle composed of flanged stamp-
ings or plates, as the same is made ‘the sub-
ject-matter of a divisional application filed
by me December 15, 1909, No. 533,149,

The specific construction herein described
may be varied without deperting from the
broad features of the invention; and various
modifications and changes may be made.

Having thus deseribed my invention, I
declare that what I .claim as new and desire
to secure by Letters Patent, is— -

1. The combination with a vehicle frame
having a driving shaft, of o plurality of
driven shafts, a universal joint and differen-
tial gearing connecting said driving shaft
and said driven shafts, means for pivotally
supporting seid driven shafts independently

driving shaft with said driven

1,050,049

of said driving shaft and of said universal
joint and differential gearing, and a plu-
rality of oppositely extending axles adapted
to be separately and differentially driven by
said driven shafts.

9. The combination with a vehicle frame
baving a driving shaft, of a plurality of
driven shafts concentric with each other, a
universal joint and differential gearing hav-
ing a common center connecting said driving
shaft with said driven shafts, means for piv-
otally supporting said driven shafts, said
driven shafts being each provided with a
bevel gear at its end, and a plurality of
axles inclined to each other, each of said
axles having s bevel gear meshing respec-
tively with said bevel gears.

3. ‘The combination with a vehicle frame
having a driving shaft, of a plurality of
driven shafts comeentric with each other, a
universal joint and differential gearing con-
necting said driving shaft with one end of
each of said driven shafts, a bevel gear se-
cured to each of said driven shaffs at its
other end, a common housing for said driven
shafts, and bearings for taking up the thrust
between said housing and said driven shafts.

4. The combination with a vehicle frame
having a driving shaft, of two driven shafts
concentric with each other, a universal joint
and differential gearing connecting said
driving shaft with one end of each of said
driven shafts, a bevel gear secured to each
of said driven shafts at its other end, a com-
mon housing for said driven shafts, a piv-
otal support for said housing, and two axles
inelined to-each other and having respec-
tively a bevel gear in mesh with one of said
pevel gears secured to said driven shafts.

5. The combination with a vehicle frame
having a driving shaft, of two driven shafts
concentric with each other, a universal joint
and differential gearing eonnecting said
driving shaft with one end of each of said
driven shafts, said driven shafts having
each at its other end a bevel gear, a common
housing for said driven shafts, a pivotal
support for said housing, two axles inclined
to each other and having respectively a bevel
gear in mesh with said bevel gear secured to
Said driven shafts, and thrust bearings be-
tween said driven shafts and said housing.

6. The combination with a vehicle frame
having a driving shaft, of two driven shafts
concentric with each other, a universal joint
and differential gearing connecting said
shafts at one
end therect, said driven shafts having each
at its other end a bevel gear, a separate piv-
otal support for said driven s afts, two
axles inclined to each other and having re-

‘spectively a bevel gear in mesh with one of

said bevel gears secured to said driven
shafts, and a common bearing for the adjae-
cent ends of said inclined axles.
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7. The combination with the frame of a
vehicle, of an engine shaft thereon, an axle
structure carrying a live shaft, a wheel
driven thereby, a bevel gear for driving said
live shaft, a shaft carrying said bevel gear

and connected to said engine shaft by a uni--

versal joint, and a reach rod casing inclos-
ing said shaft connected at one end to said
axle, a yoke rotatably connected to the other
end of said casing, means preventing rela-
tive longitudinal movement between said
casing and said yoke, and a horizontal, piv-
otal connection between the erds of said
yoke and the frame in the plane of sa’d uni-
versal joint.

8. The combination with the frame of a
vehicle, of an engine shaft thereon, an axle
structure carrying a plurality of live shafts,

B

wheels driven thereby, bevel gears for driv-.

ing said live shafts, concentric shafts carry-
ing said bevel gears and connected to said
engine shaft by a combined universal joint

-and differential gear having a common cen-

ter, and a reach rod casing inclosing said
shafts connected at one end to said axle
structure and at the other end hinged to the
frame on an axis including the centers of
said universal joint and differential gear.

In witness whereof, I have hereunto signed
my name in the presence of two subscribing
witnesses.

GIOVANNI AGNELLL

Witnesses:
L. Ex~is MarsugnN,
FEeLicE Bazerra.

- Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washingion, D, ¢.”
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