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5 Claims.
1

Thig invention relates in general to an imple-
ment of the type known as a motor grader,
and which includes—generally—a self-propelied,
wheel-supported vehicle having & grader blade
guspended therefrom intermediate its ends and
for umiversal adjustment.

Cne object of the invention is to provide 2
motor grader which includes a novel universal
mounting assembly for the grader blade; the sev-
zrel moving parts of sald mounting being oper-

These objects are accomplished by means of
such structure and relative arrangement of parts
as will fully appear by & perusal of the following
specification and claims.

In the drawings:

Fig. 1 Is a side elevation of the improved motor

. grader. :

10

ated through the medium of electric motor

units.

Another object of the invention is to provide a
universal mounting assembly, for the grader
Hade, which imciudes s sleeve rotatably sup-
noried by on clongated tubuler body which the
motor grader includes, and a reversible electric
motor unit arranged to rotate sald sleeve in one
directlon or the other; the grader bilade being
suspended from ihe sleeve for vertical adjust-
ment; for canting in & vertical transverse plane;
7or lstersl shifiing movement; and for rotation
in g horizontal plane. Separate electric motor
units are operative to effect such movements of
the grader blade, selectively; all whereby uni-
versal adjustment of sald biade is readily ac-
zomplished.

A& further object of the invention is to provide
2 universal mounting assembly, as in the pre-
geding varagraph, in which certain of said sepa-
rate electric motor units work through a novel,
cable-aetusted thrust bar arrangement to adjust
ihe grader bilade vertically; to cant the grader
blade in & vertical transverse plane; and—in
combination with rotative adjustment of the
gleeve—t0 also accomplish said lateral shifting of
the blade.

An additlonal object is to provide a motor
grader having & tractor incorporated therein in
unitary but steerable relation; saild tractor being
arranged so that it may face away from the
blade, or toward the blade as working conditions
and convenience of the operator may require.

Tt is also an object to provide a motor grader
wherein the rear wheels are steerable and con-
.trolled by a novel electric steering mechanism.

A further object of the invention is to provide
a practical motor grader, and one which will be
exceedingly effective for the purpose for which it
is designed.
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Fig. 2 is » top plan view of the same.
Fig. 3 is a cross section of the implement taken

’dlrectly shead of the universal mounting

agssembly. .

Fig. 4 is an enlarged fragmentary elevation,
mainly in sectiom, of the rotatable sleeve, and
drive means therefor, es included in the universal
mounting sgsembly. :

Fig. 5 is an enlarged fragmentary sectional
elevation showing the portion of the universal
mounting assembly adjacent to, and which sup-
ports, the grader blade.

Fig. 6 is g fragmentary plan view, partly in
section, of the steering mechanism for the rear
wheels.

Pig. 7 is an enlarged cross section on line 7—1
of Flg. 6.

Referring now more particularly to the char-
acters of reference on the drawings, the motor
grader comprises an elongated, heavy-duty tubu-
lar body { dispesed some distance above ground.
At its forward end the body { is connected, by
a rigid coupling 2, with s power steering unit 3
which upstands from the deck 4 at the rear of
a two-wheel {ractor §. The forward end portion
of the tubular body { is disposed above ground
a distance greater than the height of the tractor,
and said tractor being turnable by the power
steering unit 3 through a full circle, either to
right or left. As a consequence, the tractor may,
in operation, face forwardly as shown in full
lines, or may be disposed beneath the forward
portion of the body ! and face rearwardly as
shown in dotted lines, in Fig. 1, as working con-
ditions and the convenience of the operator may
dictate.

At the rear end of the implement the body
includes an end plate 8 fixed in connection with
an upstanding post 7, which post is supported,
at its lower end, by a rear wheel truck, indicated
generally at 8. The rear wheel truck 8 includes
steerably mounted rear wheels 9; the steering
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3
mechanism for said wheels hereinafter being de-
scribed in detail. The rear wheel truck 8 supports
a box 10 for the reception of weighty material.

Substantially the rear half portion of the body
{ is surrounded by a heavy-duty, turnably
mounted sleeve 11; said sleeve comprising a por-
tion of the universal mounting assembly for the
grader blade, and which grader blade is sus-
pended from said sleeve, as will hereinafter ap-
pear. At its rear end the sleeve {i is fitted with
a substantially circular housing 12 which sur-
rounds g relatively large-diameter gear 13 non-
rotatably fixed in connection with the rear end
of the tubular body §.

Below the sleeve 11 the housing 12 supports,
on the front thereof, a reversible electric motor
unit 14 having a drive shaft 5 which projects
into the housing 12. Within sald housing the
shaft 1§ is fitted with a pinion I8 in mesh with
the gear 13. By reason of this.arrangement
operation of the motor unit 14, in one direction
or the other, will cause corresponding rotation of
the housing 12—with the motor thereon—and
the sleeve |1, about the body {.

At the bottom the gear housing 12 is fitted with
"a ball and socket unit 7, and a pair of push
beams 18 extend forwardly from said ball and
socket unit in diverging relation to a termina-
tion adjacent but short of the forward end of
the sleeve {1, and below the latter. At their for-
ward ends the push beams I8 are connected to-
gether by a transverse beam {9 which includes
& laterally projecting end portion 20. A trans-
verse link 21 is connected at one end by a ball
and socket unit 22 to the outer end of the lat-
erally projecting portion 20 of beam 19, and con-
nected at the other end by a ball and socket
unit 23, with the lower end of a rieid bracket 24
which depends from the forward end of the sleeve
{1; the ball and socket units 22 and 23 bei~g
disposed on oppostte sides of the longitudinal axis
of the body. I, as shown in Fig. 2.

The frame structure formed by the forward
portions of the push beams 18 and the trans-

" verse beam {9 fixedly supports a normally up-
standing tubular bearing housing 25 of substan-
tial length, and which projects some distance
below said frame structure.
26 is turnably supported, in axially immovable

10

15

20

30

44

A tubular spindle’

i
i

- relation, in the bearing housing 25 and extends /50

to a termination below the lower end of thei

latter. At its upper end the tubular spindle 26

is fixed with a relatively large-diameter gear 27
adapted to be reversibly driven by a pinion 28
in mesh therewith at the rear. The pinion 28
{s driven by a reversible electric motor unit 28
mounted in depending position from a bracket
plate 30 secured on the bearing housing 25. The
gear 27 is disposed within a protective case 3
which includes, below the top thereof, a shield
32 of generally inverted conical shape, which ex-~
tends about the assembly of the bearing housing
25 and tubular spindle 26 at the front and sides
of the latter.

At its lower end the tubular spindle 28 fixedly
supports a heavy-duty cross beam 33 intermedi-
ate the ends of the latter and ahead of which
a transverse grader blade 34 is disposed. The
grader blade 34 is pivotally connected to the
cross beam 33 by transversely spaced pivots 38,
for tilting adjustment lengthwise of the direc-
tion of travel. Such tilting is accomplished by

_adjustable thrust units 38 corresponding to, and
-disposed above, the pivots 85: sald thrust units

70

and short upstanding posts 371 on
tions of the cross beam 33.

Adjacent but short of the forward end of the
sleeve 11, the latter is formed with hollow, lat-
erally projecting arms 38, and below the same
matching arms 38 project laterally outwardly
from the rigid shield and frame structure which
supports the assembly of bearing housing 25 and
tubular spindle 26. Upstanding thrust bars 42
project in slidable laterally swingable relation
through the hollow arms 38 and pivotally con-
nect, at the lower end, as at 41, with the outer
ends of the laterally projecting arms 39.

Each of the laterally projecting hollow arms
38 supports, on the rear thereof, a reversible elec-
tric winch unit 42 which includes 2 cable drum
43 disposed within said hollow arm 38. Each
thrust bar 40 is disposed between the adjacent
cable drum &3 and a cross pin #4. A cable 36
is reeved about the cable drum 423 and thence
the runs thereof extend in opposite directions
about a top sheave 46 and a bottom sheave 47
on the adjacent thrust bar, said runs then ex-
tending toward each other and being dead-ended
on the corresponding cross pin 44.

The universal mounting assembly as described
above, and which is shown generally at 4§ in
Fig. 1, functions as follows:

To adjust the grader blade in a horizontal
plane, the reversible electric motor unit 28 is
actuated to run in one direction or the other,
causing turning of the gear 27 and spindle 26.
In this manner the grader blade can be set to
work at an angle, in a horizontal plane, relative
to the direction of travel, as shown in broken
lines in Fig. 2, and can be adjusted to face for-
wardly as shown in full lines, or to face rearwardly
as shown in broken lines, in Fig. 1.

The vertical position of the grader blade 34
is regulated by operation of the thrust bars 43,
either upwardly or downwardly, by means of the
reversible electric winch units #2, and in addi-
tion canting of the grader blade in a vertical
transverse plane can be effected by differential

the end por-

5 movement of the thrust bars 48, which is possible

for the reason that the reversible electric winch
units 42 are separately and independently op-
erable.

When it is desired to shift the grader blade
laterally of the implement, whereby said blade
will work in a path offset relative to the longi-
tudinal axis of the implement, the sleeve If is
rotated in one direction or the other by opera-
tion of the reversible electric motor unit {4 work-
ing through the pinion {6 and gear {3. In co-
operation with such turning movement of the
sleeve 71, and to compensate for corresponding
turning of the grader blade about the tubular
body f, the thrust bars 40 are differentially ac-
tuated to reestablish the grader blade in a proper
working position, but in such an offset path. This
position of the blade is shown in broken lines in
Fig. 3, and in said figure there is also shown, in
broken lines, the position then occupied by the
parts of the universal mounting assembly.

Vertical adjustment of the grader blade, to-
gether with canting of said blade in a transverse
vertical plane, and said lateral shifting thereof,
as above described, can be accomplished by rea-
son of the fact that the frame structure coms-
prised of push beams 18 and transverse beam 8,
as well as the transverse link 21, are universally
connected in ‘the manner described. Such franie
structure can be tilted laterally, and can be raised

being connected between the grader blade 34 78 or lowered at its forward end.
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1t is also possible, by rotation of the sleeve 11,
to turn the grader blade to an upstanding posi-
-tion alongside the tubular body | for the purpose
of working on the sides of banks or the like, ani
"stich a’'position of the blade and the correspond-

ing position of the parts of the universal mount-

ing assembly are shown in dotted lines in Fig. 3.

The rear wheels § are controlled by novel elec-
tric steering mechanism comprising the follow-
ing: . i

Fach wheel is sunported on a spindle assembly
‘which includes a knuckle arm 4%; the knuckle
arms being. pivotally connected by a tie rod 50.
One of the knuckle arms 49 includes a double
yoke 5{; the adjacent end of the tie rod 58 being
coupled in pivotal relation to one portion of the

yoke, while a telescopic steering arm 52 dis--

posed above and in substantial parallelism to said
tie rod is connected to another portion of said
yoke.
nected, at the end opposite the yoke §i, with a
reversible electric motor 53 pivotally mounted on
& bracket 54 on the rear wheel truck 8. The re-
versible electric motor unit 83 drives a serew 58

disposed within the telescopic steering arm 52; :

said screw running through a nut 586 fixed in the
portion of said steering arm which is coupled to
the yoke Bi. It will thus be seen that with ro-

tation of the electric motor unit 3 in one direc- -

tion or the other, the telescopic steering arm §2
will be expanded or contracted, resulting in iat-
eral shifting of the tie rod 89 and steering of the
rear wheels 8.

As the two-wheel {ractor 5 and the rear wheels
% of the implement are steerable, the implement
is highly maneuverable, as it travels either for-
wardly or rearwardly. For example, when the
implement is traveling forwardly the operator
may accomplish the entire steering of the imple-
ment by the tractor, and yvet when the tracior is
facing rearwardly, 2s shown in dotted lines in
Pig. 1, and the implement traveling rearwardly,
the latier may be steered entirely by the wheels 3.
Under certain conditions the operator may find
it desirable to steer by both the two-wheel trac-
tor 8 and rear wheeis 3.

The several reversible electric motor units, and
reversible electric winch units, as embodied in
the implement, are incorporaied in a control cir-
cuit by means of which such units may be sep-
arately, selectively and reversibly actuated by
the operator from his station on the tractor. In
order to aveid complexity of disclosure the leads
or wires comprising said circuit-are not shown
in the drawings. Each of said reversible electric
motor units, and reversible electric winch units,
includes a raduciion gear box, and a normally
set brake; such brake automatically releasing
when the unit is actuated, and automatically re-
setting to prevent overrunning when the unit is
deenergized. .

From the foregoing description it will be read-
ily seen that there has been produced such a de-
vice as substantially fulfills the objects of the
invention as set forth herein.

While this specification sets forth in detail the
present and preferred construction of the device,
still in practice such deviations from such de-
tail may be resorfed to as do not form a de-
parture from the spirit of the invention, as de-
fined by the appended claims.

Having thus described the invention, the fol-
lowing is claimed as new and useful and upon
which Letters Patent are desirable:

1. A motor grader comprising an elongated,

The telescopic siveering arm 52 is con- 2
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wheel-supported body disposed above and driven
for movement. along the ground, a grader blade,
a sleeve surrounding and rotatably mounted on
the hody, means adjustably suspending the grader
blade from tL. sleeve, a gear fixed on the body
at one end of the sleeve, a housing on the sleeve
surrounding the gear, a reversible electric motor
unit mounted on the housing, and a pinion driven
by the motor unit in mesh with the gear. .
2. A motor grader comprising an elongated,

“wheel-supported body disposed above and driven

for movement along the ground, a sleeve rotatably
surrounding the body, driving mechanism  be-
tween the body and sleeve at one end of the latter
operative to rotate the same, said mechanism in-
cluding a reversible electric motor unit, a verti-
cally adjustable frame structure normally dis-
posed under the body and intermediate the ends
thereof, a grader blade mounted in connection
with said frame structure for rotation in a hori-
zontal plane, a reversible electric motor unit ar-
ranged to cause such rotation of the grader blade,
and means suspending the frame structure from
the sleeve for such vertical adjustment; the driv-
ing mechanism between the body and sleeve in-
cluding & relatively large-diameter gear, there
being & housing on the sleeve surrounding the
gear, and sald frame structure including a longi-
tudinally extending push beam assembly uni-
versally connected gt the adjacent end with said
gear housing.

3. A motor grader as in claim 2 Including &
bracket depending from the sleeve at the end
opposite the driving mechanism; the adjacent end
of the frame structure including s laterally pro-
jecting portion, and a transverse, universally con-
nected link coupled between said bracket and the
outer end of said laterally projecting portion of
the frame structure.

4, A motor grader comprising an elongated,
wheel-supported body dispesed above and driven
for movement along the ground, g sleeve rotatably
surrounding the body, a gear mounted on the
body at one end of the sleeve, & housing on the

5 sleeve surrounding the geaer, a reversible electric

motor unit mounted on the housing and includ-
ing 2 pinion in mesh with the gear, & pair of push
beams universally connected to the gear housing
and extending lengthwise below the body in di-
verging relation, a cross beam connecting. the
ends of the push beams opposite the gear hous-
ing, said cross Beam including a laferally pro-
Jecting nortion, a rigid bracket depending from
the sleeve adjacent the cross beam but spaced
transversely relative to said projecting portion
thereof, a universally connected link coupled be-
tween the bracket and the outer end of said
laterally projecting portion of the cross beam,
the push beams and cross beam thus forming a
vertically adjustable laterally tiltable frame
structure, arms projecting laterally from the
sleeve above said frame structure, normally up-
standing thrust bars slidable through said arms,
means connecting the thrust bars at their lower
ends to the frame structure at transversely

. spaced points, a reversible electric power unit on

each arm operative to raise or lower the corre-
sponding thrust bar, a normally transverse grader
Llade unit mounted on the frame structure for
votation in a horizontal plane, and an electric
raotor unit mounted on the frame structure and
arranged to rotate the grader blade.

5. A motor grader comprising an elongated
wheel mounted body held above the ground, a

75 sleeve on the body turnahle about such body as -
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an axis, a frame supported from the sleeve and
arranged to have transverse swinging movement
and lateral tilting movement relative to such
sleeve, & pair of laterally projecting arms on the

sleeve, thrust bars movable through the arms and g

pivotally connected to the frame, a cable drum
journaled in each arm adjacent the thrust bar
therein, a cable reeved around the drum and con-
nected at its opposite ends to the corresponding
ends df the thrust bar, and & reversible electric
motor mounted on each arm and connected in
driving relation with the corresponding drum.
ROBERT G.LE TOURNEATU.
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