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This invention relates to road graders and par-
ticularly road graders in which hydraulic means
comprising cylinders with their accompanying
bistons are used to elevate the mold board circle

3 of the grader and elevate the scarifier in case the
grader is equipped with a scarifier,

In graders of this character, it is common prac-
tice to form the frame of two Iongitudinally ex-
tending channel irons and to cross brace this

10 frame by a series of tubular members welded to
the channel iron frames. It is also common to
provide a mold board circle which is pivotally
connected to the front axle and which is verti-
cally adjustable by means of manually operable

15 mechanism controlled from the operator’s station
at the rear of the grader and to raise or lower
the scarifier by means of manually operated
mechanism, operated from the operator’s station.

The general object of the present invention is

20 to provide hydraulic means for the purpose of
' raising or lowering the mold board circle and
independent hydraulic means for raising or low-
ering the scarifier and to so mount sald hydraulic
means that the application of power to the parts

25 to be elevated is greatly aided, and a further ob- -

Jject is to place the cylinders between the longi-
tudinal frame members and connect the cylin-
ders to the transverse cross braces to thus secure
compactness and simplicity of design and to fur-

30 ther secure a very rigid connection for the cylin-
ders. . - .
Another object is to provide a hydraulic pump
which is connected directly to the crank shaft of

the tractor, means being provided whereby the

35 liquid circulating through this pump may be di-
rected into either end of the eylinder of said hy-
draulic means or by-passed to thus secure a.very
quick and flexible control of the mold board circle
elevating means or depressing means and a like

40 easy and ready control of the scarifler means,

doing away with the necessity of the operator .

manually raising or lowering one or the other or
both sides of the mold board circle or raising or
Jlowering the scarifier so that the operator may
-45 confine his attention to the road being graded and
to the proper steering of the machine and only
having to bestow 2 minimum amount of attention
upon the elevating or lowering mechanism.
A further object is to utilize one of the tubu-
50 lar cross braces not only as the means for sup-
porting two of the cylinders, but a tank to hold
the liquid circulated through the cylinders- and
‘the pump. ' .
My invention is illustrated in the accompany-

55 ing drawings, wherein:—

(CL 37—145)

Figure lisa loﬁgitudinal sectional view. through

" & road grader. constructed in accordance with my

invention;

Figure 2 is a fragmentary side elevation of the
supporting beams and the cranks mounted there- 5
on; .

Figure 3 is a fragmentary top plan view of the
structure shown in Figure 1;

Figure 4 is a diagrammatic view of the oper-
ating cranks, the cylinders, and the means for 10
controlling the flow of liquid to or from the cyl-
inders;

Figure 5 is a sectional view through one of the
valves for controlling the action of the cylinders; .

Figure 6 is a longitudinal sectional view through 15
a relief valve used with my mechanism. :

In the drawings I have illustrated so much of
a grader as is necessary to understand my mech-
anism. The frame of the grader includes two lon-
gitudinally extending, upwardly curved or bowed og
frame beams (0 which are channel-shaped in
cross section and operatively supported at their
forward ends upon the front steering wheel or
wheels 1. The rear ends of these beams are sup-
ported in any suitable manner upon either rear g5
wheels or rear endless tractors. I have illustrated '
the rear ends of the frame beams as being pivoted
at lla to the frame of a crawler designated gen-

.erally 12 but as this crawler may be of well known

construction, I have not attempted to illustrate 30
the same in detail. The frame of the crawler car-
ries upon it the engine designated generally 13
and also supports the platform {4 upon which the *
operator rides. The usual controls for the en-
gine and for the steering wheels extend to the 35
operator’s platform. or station. =

'The frame beams 18 are connected at intervals
to each other, as for instance at two points, by
transversely extending cylindrical eross braces
18 and 15« which are relatively large and rigid 40
and which are welded to the beams 0. Con-
nected to the forward end of the frame formed
of the beams 18 are the two rearwardly extend-
ing scarifier arms 1§ which are pivoted to the
forward end of the frame as at 17 so that the 45
rear ends of these arms may be raised or lowered.
These arms carry the usual scarifier teeth 18.

The draw bar yoke {9 which supports the mold
board 28 is of any usual or suitable character and
is pivotally supported at its forward end so that 50
the rear end of this draw bar together with the
mold board may be raised or lowered. Preferably
the mounting of this draw bar is such that either
end of the mold board may be raised or lowered
independently of the other end so that the mold &5
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board may be disposed at an inclination to the

horizontal transversely of the machine. Inas-

much as this is also a common construction in
graders, T have not attempted to illustrate this
8 construction in- detail.

My invention, as before stated, relates prin-
cipally to the means whereby the scarifier may be
raised and lowered or the mold board raised or
jowered either bodily or at one side or the other.

10 For the purpose of raising or lowering the scari-
fier, I dispose between the beams 10 and in a po-
sition approximately parallel thereto a hydraulic
cylinder 21. The rear end of this cylinder is
provided with ears 22 and the corresponding cy-

15 lindrical cross brace 15 is likewise provided with
an ear 23 interdigitating with the ears 22 and the
ears 22 are pivoted to the ear 23 by means of the
pivot pin 24. The cylinder 21 carries within it

the piston 25 and the usual piston Tod 26.
20 Mounted upon bearing brackets 21 attached to
the beams 10 is a rock shaft 28 having a down-
wardly extending arm 29 to which the forward
end of the piston is pivotally connected.

This arm 29 is preferably curved downward
and rearward and bifurcated for the reception of
the forward end of the piston rod, the extrem-
jties of the shaft 28 carrying upon them the arms
30 and to each of these arms 30 is pivotally con-
nected a depending link 3i. The lower end of
each link 3 is in turn pivotally connected to one
of the arms 16 of the scarifier. Preferably the
pivotal connection between the arm 16 and the
link 31 will be in the form of a ball and socket
joint. It will be obvious now that when liquid
i{s admitted to the rearward end of the cylinder
21 the piston will be forced forward and this
will cause the 'arms 30 to be swung downward,
thus depressing the scarifier into engagement
with the road to be worked and upon the ad-
mission of the liquid to the forward end of the
cylinder, the arms 30 will be raised, lifting the
scarifier. The means whereby liquid may be ad-
mitted to the forward and rear ends of the. cyl-
inder will be later stated.

Only one cylinder and corresponding piston is
necessary for raising and lowering the scarifier
because the scarifier does not have to be raised
or lowered independently at its opposite ends,
but is raised or lowered bodily. For the purpose
of raising or lowering the mold board circle, how-
ever, it is necessary to provide two cylinders.
Each of.these cylinders is designated 32 and each
of these cylinders is pivotally connected in the

. manner heretofore described to the correspond-
55 ing transverse cylindrical tubular cross brace {5a.

Each cylinder 32 hds in it a piston and a piston

rod- desigrated 33, the piston rod being pivotally
~ connected to an arm 34 extending downward from

a short shaft 35. These shafts are mounted in

bearings 36 carried by brackets 37 welded to or

otherwise carried by the beams (0.

Each short shaff 35 has clamped upon its outer
end which projects beyond the frame beam the
arm 38 to which is pivotally connected the link
39 which in turn is cperatively connected to the
mold board circle 40 and more specifically to the
rear end of the draw bar yoke 18 which op-
eratively supports this circle. It is to be under-
stood, of course, that, as is usual in graders, the
mold board circle is rotatable with relation to the
yoke in a horizontal plane so that the blade or
mold board 20 may be inclined in one direction
or the other relative to the line of draft. This
is a common and usual construction in graders
76 and the means whereby thisis accomplished needs
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no description nor is it necessary to illustrate
the means whereby the mold board is tilted for-
ward or rearward relative to the ground.

Tt will be seen that inasmuch as there are two
cylinders 32 each operatively connected to one
side of the rear end of the drawbar 19 the mold
board may be lifted either bodily by forcing liquid
into both cylinders or lowered bodily by allowing
the escape of liquid from both cylinders and that
by operating either one cylinder or the other, the
mold board may be tilted transversely of the line
of draft.

For the purpose of forcing liquid into the cyl-
inders or circulating this liquid through the cyl-
inders, I have provided a gear pump, the casing
of which is designated generally .41. Inasmuch
as gear pumps of this character are well known,
I have not considered it necessary to show the
details of the gear pump and it is only necessary
to state that the driving shaft of the gear pump
may be connected to or is constituted by the

crank shaft of the engine, though obviously I do |

not wish to be limited to this construction as
the pump might be driven from any other shaft
of the power unit. This gear pump is illustrated
as being located just below the radiator 42 and,

‘therefore, just forward of the rear supporting and

tractor unit.

The pump is supplied by a tank constituted by
the tubular cross brace 15a as shown in Figure 1,
this hollow brace serving as a supply tank con-
nected to the pump by a pipe 43. From the outlet
side of the gear pump a hose 44 leads to a supply
line 45 which has three branches, each leading
to a four-way valve casing 46 having, as shown
in Pigure 5, a valve 41. These valves 47 are dis-
posed each in conjunction with their respective
cylinders and these three valves are controlled
from the operator’s station. - A return pipe 48 is
connected to each one of the four-way valves and
discharges into the tank 19a. :

From opposite points of each valve 47, a sup-
ply pipe 49 and a supply pipe 50 lead to the re-
spective cylinders 32 and 2I. It will be seen
from Figure 5 that when the four-way valve is
turned to the position shown in this figure, con-~
nection is made from the supply pipe 45 to the
pipe 49 whereby the liquid may be caused to pass
into one end of the cylinder while connection is
made from the pipe 50 to the pipe 48 which leads
back to the tank i5a and that when the valve is
turned through a quarter of a revolution in a
clockwise direction as viewed in Figure 5, the
pipe 49 will be connected with the return pipe 48
while the supply pipe 45 will be connected with
the pipe 5@ leading to the other end of the cyl-
inder. 'Thus hydraulic pressure may be applied
to either side of the piston and the liquid with-
drawn from the opposite end of the cylinder.
It is obvious that if the valve be given an eighth
of a revolution in either direction, liquid will be
held locked in one or the other of the cylinders
and the piston held in this position and the ele-
ment, as for instance, the scarifier or mold board,
held elevated at any desired point.

Preferably a relief by-pass valve 51 is provided
as shown in Figure 6. This has pipe connections
52 and 53 leading respectively to the supply pipe
45 and the return pipe 48. Thus if the valves 47
are turned to the position locking the pistons
against movement, the pressure will cause the
opening of the valve 81 and fluid will be by-passed
through pipe 52 back. to the tank {5a. Pref-
erably, the operating means for these valves com-
prises a plurality of levers 54 mounted at the op-

10
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erator’s station, eath lever being connected by a
link 55 to an arm 56 on the corresponding
valve 47. ‘ o ‘

There will be three of these levers 54 and three

of the links 55, each connected to one of - the

valves 47. The levers 54 will operate over sectors
51, each lever being provided with a releasable

latch for holding it in its adjusted position. I

have ‘found that by placing the control valves
immediately adjacent the cylinders with which
they are associated, a very quick response is se-
cured, whereas if the valves are disposed, as they
might be, at the operator’s station, it takes some
little time to build up pressure in:the relatively
long pipe lines requisite before movement - is
accomplished. T wish it to be understood, how-
ever, that it is within the purview of my inven-
tion to place each of these controlling valves
in any position with relation to the station.

1t will be seen that Wwith this mechanism, the

- operator does not have to operate worm gearing
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for the purpose of raising or lowering either end

of the mold board or raising or lowering the scari- -

fier and, therefore, does not have to take his
attention away momentarily from the proper
steering of the machine or the proper control
of the machine as is the case where the mold board
and scarifier are raised by mechanical means.
The control of the valves requires but 2 minimum
of exertion on the part of the operator and, there-
fore, becomes very quickly automatic with the
operator so that ‘his entire attention may be
given to the character of the road he is operat-
ing on, the irregularities to be scraped away or
filled. Furthermore muscular exertion on his
part is very largely done away with. While hy-
draulic cylinders have been heretofore. used for
the purpose of raising or lowering elements such
as mold boards or scarifiers, yet in all construc-
tions known to me, the cylinders have not ‘been
disposed between the frame beams and con-

“pected to the very rigid tubular cross bracing of

these frame beams. :
. By placing the cylinders in an approximately

horizontal position and between the longitudinal .

frame members, compactness and simplicity of
design is secured and the cylinders are very rigidly
supported. It is also to be noted in this connec-
tion (see particularly Fig. 3) that the cylinders
32 forming parts of the mold board raising and
Jowering mechanism are: mounted. close to the
inner faces of the frame bars.or members {9
which also sei'ves to protect the cylinders and as-

.gists in securing compactness and simplicity of

design. With this arrangement, also a more
powerful lifting effect can be obtained than from
vertically. arranged hydraulic cylinders. By
mounting the hydraulic cylinders at their rear
ends upon the rigid transverse tubular cross
braces and connecting the pistons to arms mount-

ed upon transverse shafts which are rigidly

65

70

mounted upon the longitudinal beams, the cylin-
ders, pistons and arms are held rigidly. in aline-
ment with each other against the ‘inevitable
shocks, jars and twisting strains to which ma-
chines of this character are exposed.. The stresses
and strains to which thq supporting frames of
machines of this character are exposed, tend to
get these operating members out of line and,

‘therefore, cause wear and render operation dif-

ficult. This is entirely avoided in my construc-
tion. . . . .

Tt should be particularly noted that the tubular
cross braces 15 and 15a co-operate with the fluid

75 pressure motors comprising the cylinders 2§ and

_ 3
32 and the adjusting mechanism operated by these
motors, to enable the road working implements

to be adjusted and locked in adjusted positions
for. much more efficient operation than would

be possible with solid cross-braces having the .
' same weight-of material. That is to say, by using

the same weight of material in the -cross-braces
and making them tubular, large areas of welded
connections at the ends of the cross-braces o the
beams of the frame are provided thereby making
the frame structure very rigid for supporting the
bearings 27 and 36 and the shafts journaled
therein. Furthermore, the tubular cross-braces
resist bending strains much more efficiently than
solid cross-braces having the same weight. of
material. The tubular cross-braces therefore af-
ford very strong abutments permitting powerful

hydraulic motors to be used during adjustments.

of the road working implements, and when' the
latter are locked in adjusted positions the tubu-

10

15

20

lar cross-braces afford very strong abutments

to resist rearward movements of the road working
implements relatively to the supporting frame
during operation of the machine. Consequently,
the greater rigidity of the supporting framework
due to the tubular cross-braces enables the ad-
justable supporting mechanism for the road work-
ing implements to be mounted and operated with-~
out tendency of the pistons or piston rods to
bind relative to the cylinders with which they are
associated. ) ] -

It should also be noted ‘that the power tractor
unit is pivotally connected at lia to a bracket 10a
secured to the rear horizontal end portion of the

frame 10, for tilting movement of the tractor. unit -

relatively to the frame 10 on a horizontal trans-
verse axis. Although the hydraulic pump 41
is connected to the power plant of the.tractor unit

for operation thereby, such tilting movement of.

the tractor unit relatively to the frame 10 does
not interfere with. the hydraulic control system
because flexible conduit connections are provided

~as shown at 43 and 44 in Pig. 1, between the

pump 41 and the fluid pressure connections
mounted on the intermediate portion of the frame
10. When the valves 47 are moved to such posi-
tions as to effect locking of the road working
implements in their adjusted positions, as ex-
plained above, the pump 41 may be continued in
its operation so long as the power plant is operat-
ing, irrespective of whether the machine is travel-

'ing along a roadway or not, because the relief

valve shown in detail in Fig, 6 is connected in a
by-pass around the pump as shown in Fig. 1.

Obviously those skilled in the art may make
various changes in the defails and arrangement
of parts without departing from the spirit and
scope of the invention as defined by the claims
hereto appended, and I therefore wish not to be
restricted to the precise construction herein dis-
closed. :

Having thus described and shown an embodi-
ment of my invention, what I desire to secure
by Letters Patent of the United States is:

i. In a road machine, a frame iné¢luding two ap-
proximately parallel beams, a cross brace rigidly
connected to and disposed between said beams,
a road working element operatively connected to

plane, means for raising or lowering the element
including a hydraulic cylinder disposed between
the beams and extending longitudinally there-
of, one end of the cylinder being pivoted to the

_cross brace, a piston and piston rod coacting with

the cylinder, a transverse shaft having an arm, a

25
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link operatively connecting the arm to the road
working element, an arm on the shaft connected
to said piston, and manually controlled means for
controlling the passage of liquid into or from the
cylinder.

2. In a road machine, a frame including two
approximately parallel beams, a cylindrical cross
brace rigidly engaged with and disposed between
said beams, a road working element operatively
connected to the frame for swinging movement
in a vertical plane, means for raising or lowering
the element including a hydraulic cylinder dis-
posed between the beams and extending longi-
tudinally thereof and having a piston and piston
red, the cylinder at one end bheing pivoted to the
cross brace, a transverse shaft mounted upon the
frame, an arm connected to said shaft and hav-
ing linked connection to the road working ele-
ment, an arm connected to the piston rod, and
manually controllable means for directing liquid
under pressure into either end of the cylinder and
conducting liquid from either end of the cylinder.

3. In a road machine, a frame including two
approximately parallel beams, a cross brace rig-
idly connected to and disposed between said
beams, a road working implement operatively
connected to the frame for swinging movement

in a vertical plane, the road working implement

having independent vertical motion at each end,
and means for raising or lowering either end of
the element including two hydraulic cylinders
disposed between and extending longitudinally of
the beams, one end of each cylinder being piv-
oted to the said cross brace, a piston and piston
rod in each cylinder, a pair of transverse shafts
mounted upon the beams of the frame, the inner
end of-each shaft having an arm operatively
connected to the piston rod of a cylinder, the
outer end of each shaft having an arm linked to
the corresponding end of the road working im-
plement, and manually controllable means for
directing liquid under pressure into either end

of either eylinder and conducting liquid from the

opposite end of the cylinder.

4. In a road machine, a frame including two
approximately parallel beams, cross braces rig-
idly connected to and disposed between said
beams, a mold board and a circle -therefor op-
eratively connected to the frame for vertical
swinging movement, a scarifier operatively con-
nected to the frame for vertical swinging move-
ment, a single hydraulic .cylinder- disposed be-
tween said beams and pivotally connected to the
adjacent cross brace and having a piston and
piston rod, a shaft mounted at its ends upon the
beams and having an arm connected to the piston
rod and an arm having linked connection to the
scarifier, a pair of cylinders disposed between
said frame beams and each pivotally connected to
the adjacent cross brace, and each having a piston
and piston rod, a pair of shafts mounted in bear-
ings each upon one of said beams, each shaft at
its inner end having an arm connected to the
piston rod of the corresponding cylinder, each
shaft at its outer end having an arm having
linked operative connection to the circle, a motor
operated pump, & supply tank mounted on the
frame, and means for directing liquid from said
pump into either end of the first named cylinder
and conducting liquid from the other end to the
supply tank and for directing liquid from the
pump into either end of the second named cyl-
inders and conducting liquid from the other ends
of said cylinders to the said supply tank.

5, In a road machine, a supporting frame in-

2,072,308

cluding a tubular cross brace, a road working
implement operatively connected to the frame for
swinging movement in a vertical plane, means
for raising or lowering the element including a
hydraulic cylinder, one end of the cylinder heing
pivoted to said tubular brace, a piston and piston
rod coacting with the cylinder, a shaft having an
arm, a link operatively connecting the arm to
the road working element, means. on the shaft
connected to said piston rod, and manuailly con-
trolled means for controlling' the passage of
liguid into or from the cylinder. i :
6. In a road machine, a frame including two
approximately parallel beams, a hollow cross
brace, disposed between and rigidly engaged with
said beams, a road working element operatively
connected to the frame for swinging movement
in a vertical plane, means for raising or lowering
the element including a hydraulic cylinder dis-
posed between the beams and extending longi-
tudinally thereof and having a piston and piston
red, the cylinder at one end being pivoted to the
cross brace, a transverse shaft mounted upon the
frame, operative connections between the piston
rod and said shaft to oscillate the shaft as the
piston rod is shifted in one direction or the other,
a motor operated pump, the hollow cross brace
constituting a supply tank for the pump, a pipe
leading from this cross brace to the pump, and
manually controllable means for directing liquid
under pressure from the pump into either end of
the cylinder and conducting the liquid from either
cnd of the cylinder back to said supply tank.
7. In a road machine, a frame including two
approximately parallel beams, a hollow cross

‘brace disposed between and rigidly engaged with

said beams, a road working element operatively

"~ connected to the frame for swinging movement in

a vertical plane, means for raising or lowering
the element including a hydraulic cylinder dis-
posed between the beams and extending longi-
tudinally thereof and having a piston and piston
rod, the cylinder at one end being pivoted to the
cross brace, a transverse shaft mounted upon
the frame, operati.e connections between the
piston rod and said shaft to oscillate the shaft
as the piston rod is shifted in one direction or the
other, a motor operated pump, the hollow cross
brace constituting a supply tank for the pump,
a pipe leading from this cross brace to the pump,

and manually controllable means for directing-

liquid under pressure from the pump into either
end of the cylinder and conducting the liquid
from either end of the cylinder back to said
supply tank including a four-way valve having
opposed pipe connections leading to the supply
tank and to the pump, opposed pipe connections
leading to opposite ends of the cylinder, and
means whereby said valve may be operated from
the operator’s station.

8. In a road machine, a frame including two
approximately parallel beams, a hollow cross
brace disposed between and rigidly engaged with

H

S

1

40

45

GO

said beams, a road working element operatively .

connected to the frame for swinging movement

in a vertical plane, means for raising or lowering .

the element including a hydraulic cylinder dis-
posed between the beams and extending longi-
tudinally thereof and having a piston and piston
rod, the cylinder at one end being pivoted to the
cross brace, a transverse shaft mounted upon the
frame, operative connections between the piston
rod and said shaft to oscillate the shaft as the
piston rod is shifted in one direction or the other,
a motor operated pump, the hollow cross brace
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constitutitig a supply tank for the pump, a pipe
leading from this cross brace to the pump, and
manually controllable means for directing liquid

under pressure from the pump into either end

of the cylinder and conducting the liquid from

- either end of the cylinder back to said supply

10

15

40

45

tank including a four-way valve having opposed
pipe connections leading to the supply tank and
to the pump, opposed pipe connections leading to
opposite ends of the cylinder, and means where-
by said valve may be operated from the oper-
ator’s station including a lever at the operator’s
station, means for latching the lever in a plu-
rality of positions, and a reach rod connected to
the lever and operatively connected to said valve.

9. In a road machine, a frame including later-

ally spaced beams, cross braces rigidly connected’

to and disposed between said beams, a road work-
ing element operatively connected to the frame
for movement in s vertical plane, means for
raising or lowering the element including hy-
draulic cylinders disposed between the beams and
lying close to the inner faces of the latter and
extending, longitudinally thereof, said cylinders
being pivoted at one end to one of the cross
braces, piston and piston rods co-acting with the
respective cylinders, transverse shafts mounted
on said beams and each provided with an arm,
operative connections between said arms and the
road working element, arms on the shafts con-
nected to said piston rods, and means for con-
trolling the passage of liquid into and from said
cylinders. )

10. In a road machine, a frame including later-
ally spaced beams, cross braces rigidly connected
to and disposed between said beams in longi-
tudinally spaced relation to each other, a road
working element operatively connected to the
fraime for movement in a vertical plane, and
means for raising and lowering the road work-
ing element including hydraulic cylinders dis-
posed horizontally between thebeams and extend-
ing longitudinally thereof close to the inner faces
of the beams, between said cross braces, said

cylinders being pivoted at one end to one of the

cross braces, piston and piston rods co-acting
with the respective cylinders, transverse shafts
mounted on said beams and each provided with
an arm, links operatively connecting the respec-
tive arms to the road working element, arms on
the shafts connected to said piston rods, and
means for controlling the passage of lquid into

"‘and from the cylinders. :

" 60
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11. In a road working machine, s supporting-

frame including a tubular cross brace, g road
working element operatively connected to the
frame for movement in a vertical plane, and

means for raising and lowering said element in-

cluding a hydraulic cylinder, one end of which is
pivoted to said tubular cross brace, a piston and

piston rod co-acting with the cylinder, operative

connections between the piston rod and the road
working element arranged to raise and lower the
latter upon the movement of the piston rod out
of and into the cylinder, a motor driven liguid

‘purap operatively connected to the cylinder on

opposite sides of the piston, and means for con-
trolling the passage of liquid into or from the
cylinder, the said tubular cross brace constitut-
ing a supply tank for the pump. ‘

12. In a road machine, a frame including lat-
erally spaced beams, front and rear cross braces
connected to said beams, a scarifier operatively
supported forwardly of the front cross brace for
bodily vertical movement, a hydraulic cylinder

pivotally connected to the front cross brace and
extending substantially horizontally and forward-
ly from the latter between the frame beams, a
piston movable in said cylinder and provided with

& piston rod operatively connected to the scarifier,

a mold board and circle suspended from and be-

‘low the frame beams in the rear of the scarifier,

independently operable shafts carried by the re-
spective frame beams and operatively connected
to the mold board and circle whereby the latter
may be raised bodily or one side higher than the
other, two hydraulic cylinders pivotally conneci-
ed at their rear ends to the rear cross brace and
extending forwardly therefrom close to and be-
tween the frame beams in substantially the same
horizontal planes as the latter, each of said last
named cylinders being provided with: a piston

and piston rod and the piston rods being opera- -

tively connected to'the independent shafts of the
mold board and circle, and means for admitting
fluid 4nto the ends of the respective cylinders on
opposite sides of their pistons, said means includ-
ing selector valves mounted close to the respective
cylinders, operating rods connected to the respec-
tive valves and extending rearwardly therefrom
for manual manipulation by the operator, and s
motor operated pump for forcing liquid into all
of said cylinders according to the positions of
the valves on the latter.

13. A road-working machine comprising the
combination with a supporting frame having

spaced-apart longitudinal beams connected rigid-

ly together by a transverse tubular cross-brace,
of a road-working implement, mechanism for ad-
justably supporting said road-working implement
on said longitudinal beams, and a fluid pressure
motor connected pivotally at one end to said
tubular cross-brace and at its other end to said
adjusting mechanism to operate the latter to se-
cure adjustment of said road-working implement.

14. In a road working machine, the combina-
tion with a vehicle frame comprising spaced-apart
longitudinal beams, of a cross-brace rigidly con-
nected at its ends to said beams, a fluid-pressure
motor having one end pivotally connected to said
cross-brace while occupying & position between
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said beams and extending Iongitudinally thereof,

an adjustable member in the machine, and oper-
ating mechanism between the other end of said
fluid-pressure motor and said member for adjust-
ing the latter by the power of said fluid-pressure
motor. - ! )
15. A road-working machine comprising the
combination with & supporting frame having 2

‘hollow cross-brace rigidly connected at its ends

to spaced-apart longitudinal beams, of a road-

. working implement adjustably supported by said

frame, means comprising a fluid-pressure motor
connected between sgid hollow cross-brace and
said road-working implement for adjusting the
latter relative to said frame, & motor-operated
pump, said hollow cross-brace serving as & sup-
ply tank for said pump, and means connected be-
tween said pump and said fluid pressure motor
for operating the latter while said tubular cross-

Dblece acts as an abutment therefor.

i6. A one-man grader comprising a ‘fral‘ne
formed of longitudinally extending spaced frame

beams which are upwardly arched intermediate
their ends, a tractor unit pivotally connected to_

the rear end of said frame for supporting the
said rear end, said tractor unit being stable as a
unit without regard to its connection to said

‘frame, supporting and steering wheels adjacent
‘the front of said frame, a scarifier pivotally at-
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tached to said frame and positioned rearwardly
of said steering wheels and forwardly of said
tractor unit, a mold-board pivotally attached to
said frame and positioned rearwardly of said
scarifier and forwardly of sald tractor unit, a
hydraulic motor for adjusting the position of said
scarifier, said hydraulic motor being positioned
petween said frame beams and extending longi-
tudinally of said frame, a pair of hydraulic motors
for adjusting said mold-board, said last-named
hydraulic motors also being positioned between
said frame beams and extending longitudinally
of said frame, and control means for said steering
wheels and said hydraulic motors positioned ad-
jacent the rear of said grader where they may be
operated by one mair. )

17. In a road working machine, the combination
with a tractor power plant, of a frame comprising
spaced-apart beams having a tubular cross-brace
between the same intermediate the ends thereof,
the rear end portions of said beams being con-
nected to the sides of said power plant, front
steering wheels, a road-working implement, mech-
anism disposed between said tubular cross-brace
and said road-working implement and mounted
on said beams in position to adjust the elevation
of said road-working implement, said member
being operatively connected to the cross-brace
whereby to transmit the road working thrust to
said tubular cross-brace, means for operating the
front steering wheels, and means for effecting
the operation of said adjusting mechanism.

18. In a road-working machine, the combina-
tion with a tractor power plant, of a frame com-
prising spaced-apart beams connected to the sides
of said power plant and extending forwardly
therefrom, said frame comprising also a tubular
cross-brace abutment between said beams and in-
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termediate the ends thereof, front steering wheels
and means for cperating the same, a road-work-
ing implement, means comprising a fluid pres-
sure motor disposed between said tubular cross-
brace abutment and said road-working imple-
ment for adjusting the latter, said adjusting
means being mounted on said beams to enable
said fluid pressure motor to occupy a position
between said beams approximately parallel there-
to and operatively connected to the cross-brace
abutment whereby back-pressure due to operation
of said road-working implement will be trans-
mitted longitudinally of said fluid-pressure motor
onto said sbutment, and means for controlling
the operation of said fluid adjusting means.

19. In a self-propelled road grader, the combi-
nation with a tractor power plant, of a frame
comprising spaced-apart beams having a tubular
cross-brace between the same intermediate the
ends thereof, the rear end portions of said beams
being connected to the side of said power plant,
front steering wheels and means for operating
the same, a mold-board, a drawbar for carrying
said mold-board, adjusting mechanism disposed
between said tubular cross-brace and said draw-
bar and comprising a pair of spaced apart hy-
draulic motors, said adjusting mechanism being
mounted on said beams to enable said hydraulic
motors to occupy positions between said beams
and substantially parallel thereto and the motors
being operatively connected to the cross-brace
whereby the working thrust from the operation
of said mold-board will be transmitted longitudi-
nally of said hydraulic motors to said tubular cross

brace, and means for controlling said hydraulic *

motors to effect locking thereof rigidly in position
during operation of said mold-board.
RAYMOND W. KEELER.
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