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UNITED STATES PATENT OFFICE 
2,520,266 

HYDRAULC.EVELING AND CONTROLLING 
DEVICE 

Christopher N. Adams, San Joaquin 
County, Calii, 

Application June 23, 1945, Seria Ne. 60,132 
(C1, 37-53) 2 Claims. 

This invention relates to leveling mechanisms 
for the blades of levelers to automatically main 
tain such blades level irrespective of the trans 
Verse level of the ground being traversed by the 
implement, and particularly represents a modi 
fied arrangeiaent over what is shown in my 
Patent No. 2,284,550. 
In this patent means are provided to control 

the level of the blade by mechanical or electrical 
devices, and my principal object now is to pro 
Wide a hydraulic control mechanism for the pur 
pOSe, 
Though initially designed for leveler use, the 

mechanism is also Suitable for use to keep any 
movable part level, or at a constant angle from 
level, when Stich part is mounted on a base sub 
ject to tilting or variation from a vertical or 
horizontal plane. 

I have also provided an improved form of 
fluid control valve as an important feature of 
the mechanism. 
A further object of the invention is to pro 

duce a simple and inexpensive device, and yet 
one which will be exceedingly effective for the 
purpose for which it is designed. 
These objects are accomplished by means of 

such structure and relative arrangement of parts 
as will fully appear by a perusal of the following 
Specification and claims. 

In the drawings similar characters of refer 
ence indicate corresponding parts in the several 
Views: - 

Figure 1 is a rear end outline of a leveler 
equipped with iny improved hydraulic leveling 
mechanism. 

Figure 2 is an enlarged sectional elevation of 
the hydratic control mechanism, partly-diagram 
matic, and showing the preferred form of con 
trol valve unit. 

Figure 3 is an end elevation of the-control. Init 
with the cover plate removed. 

Figures 4 to 8 are diagrariannatic croSS Sections 
of the control valves on lines 4-, 5-5, 6-6, 
-, and 8-8, 1'espectively, of Fig. 2. 
Figure 9 is a sectional elevation of a modified 

form of valve unit and control Syster generally. 
Figure iO is a cross section of the valve on 

line - 9: of Fig. 1. 
Referring now more particularly to the chair 

acters of reference on the drawings, and at pres 
ent to the structure shown in Figs. 1 to 8, the 
level to which my improved hydraulic control 
mechanism is applied comprises essentially a 
wheel mounted main frame from the rear end 
of which a transverse leveier blade 2 is suspended 
on a longitudinally extending central pivot 3. 
Links 4 extend upwardly from the blade on Op 
posite sides of the pivot and are connected at 
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2 
their upper ends to a cross beam 5 centrally 
pivoted on an auxiliary frame S. As here shown, 
an arm i depends from the beam 3 and is COin 
nected to the piston rod 3 of a double acting 
hydraulic cylinder 9 extending transversely of and 
suitably mounted on the frame . This cylinder 
has liquid passage pipes. At and leading to 
the ends of the cylinder on opposite sides of 
the piston, 2. 

It will of course be evident that when the 
piston is moved in one direction or the other by 
fluid in the cylinder the cross beam and blade 
2 will be correspondingly swung in a transverse 
vertical plane and this movement is controlled by 
a change of transverse level of the frame f and 
the implement as a whole, by the following 
structure: 

Fixed in connection with the aeria T oi' other 
part which swings or tilts with the glade is a 
valve unit which comprises a casing 3 having 
a rotor if therein whose axis extends lengthwise 
of the implement, Tihe rotor is hollow and is 
closed at both ends with a cross wall Centrally 
of its ends and thus forming Separate internal 
chanabe's 6 and E in the Waive rotor, 
An arcuate. port 8 in the Wave adjacent; one 

end provides constant communication betwee: 
the chamber 6, and a pressure pipe 3 connected 
to the valve easing and leading frog) a COIV en 
tional pressite pujap. 2. Similaily ai al'Cilate 
poet, 2 in the valve adjacent its Qposite end 
provides constaat consaiaunication batWee: the 
changer and a return pige 22 €012&cted to 
the waive casing, and leading back to the pit inj9. 
Forts: 23 in the valve on opposite, sides of the Wail 
5, communicate With a bypass 2A in the valve 

casing orally, when the valve is in its: noginal posi 
tion, or when the blade is horizontal. The area 
of the ports 23, is sufficiently large to, take the 
full fow of the pipe. 9 but are made: relatively 
narrow, arcuately, as shown in Fig. 6, so that they 
will close with only a slight, rotary movement 
Qf the valve from its normal position. 
A normally closed port 25 in the casing 3 is 

connected by a pipe 26 with the pipe 3; a port 
27 in the valve chamber 6 being disposed to 
one side of the plane of the ports 23 and 8.dapted 
to register with the port, 23 when the valve is 
rotated in one direction from its normal posi 
tion. Another normally closed port 28, in the 
casing 3 is connected by a pipe 29 with the pipe 
f0; a port 36 in the chamber 7 being disposed 
on the opposite side of the plane of the ports 
23 and adapted to register with the port: 2S when 
the valve. is rotated in the other direction frein 
its normal-position. 

Sinaillary, another normally closed port 3: in 
the valve casing is connected to the pipe A by a 
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pipe 32; a port 33 in the chamber 6 and disposed 
on said opposite side of the plane of the ports 23 
being adapted to register with the port 3 when 
the valve is rotated in said other direction. An 
other closed port 34 in the Valve Casing is Con 
nected by a pipe 35 with the pipe f; a port 36 
in the chamber f being disposed on said one side 
of the ports 23 and adapted to register with the 
port 34 when the valve is rotated in Said one di 
rection. 

It will therefore be seen that the liquid as 
pumped may normally flow unobstructed through 
the valve, but as soon as said valve is turned some 
what in one direction or the other the liquid is 
forced into the cylinder 9 from the chamber 6 
either from the pipes 26 or 32 on one side or the 
other of the piston 2, while liquid is discharged 
from the cylinder on the opposite side of the 
piston and into the chamber 7 and thence to the 
return pipe 22 either from the pipe 29 or the pipe 
35. If desired a suitable check pressure relief 
valve 37, resisting normal pump pressure and 
opening toward the chamber 7, may be mounted 
in the Wall S. 
The above described movement of the Valve, 

which obviously controls the tilting of the blade 
2 is controlled or actuated by the following means: 
The valve at one end is provided with a pinion 

38 meshing with a relatively large gear 39 which 
is mounted on a stub shaft 40 fixed in a lateral 
extension 3 of the housing 3. A pendulum 32 
depends from and is fixed with Said gear, the ex 
tension 4 enclosing and protecting the pendulum, 
as shown, and also serving to limit its throw 
beyond points which will fully open the valve. 
By reason of the relative sizes of the gear and 
pinion, a slight swinging only of the pendulum 
will impart a relatively large amount of rotation 
to the valve, or so that the different ports will be 
quickly brought into register with each other. 
it will be noted that in the above description it is 
assumed that the pendulum swings. Actually of 
course the pendulum remains stationary While 
the implement and the valve case Secured thereon 
rotate about the axis of the pendulum. 
The housing extension 4 is preferably oil-tight, 

So that the pendulum may be immersed in oil, to 
provide uniform and steady movement thereof. 
With the above described waive arrangement 

the pump is only under load. When the cylinder is 
to be actuated. In the valve structure shown in 
Fig. 9 on the other hand the Only normal fioW 
through the Valve 4a is past a preSSure relief 
valve 37a disposed in the central Wall 5a. This 
valve has only two normally closed ports 43 and 44 
on opposite sides of the wall 5d. The port 43 is 
adapted to alternately register with ports 45 and 
i8 in the valve casing 3a, which are connected 
to the opposite ends of the cylinder 9a, while the 
port 44 is adapted to alternately register With 
ports if and i8 in the Valve casing Which are 
connected to opposite ends of the cylinder in the 
reverse order to the connection of the ports 45 
and G6 therewith, as shown. This valve of course 
is pendulum controlled in the same manner as 
the first described type. 
While the valve units above described have 

been initially designed for the purpOSe recited in 
this Specification, it Will be obvious that their 
utility is not confined to this particular field, 
and they may be of value in controlling the actu 
ation of any double acting hydraulic or fluid 
mechanism, and whether gravity-actuated con 
trol is employed or not. 
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4. 
From the foregoing description it will be readily 

seen that there has been produced such a device 
as substantially fulfills the objects of the inven 
tion 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 detail 
may be resorted to as do not form a departure 
from the spirit of the invention, as defined by 
the appended claims. 
Having thus described the invention, the foll 

lowing is claimed as new and useful and upon 
which Letters Patent is desired: 

1. In a leveler having a frame and a tranSVerse 
leveling blade mounted on the frame for relative 
swinging movement in a transverse vertical plane, 
hydraulic means to swing the blade, including a 
double-acting hydraulic cylinder having a piston 
rod projecting therefrom and connected to the 
blade mounting, a liquid pressure circulating SyS 
tem connected to the ends of the cylinder, a mov 
able valve interposed in the system to control the 
liquid flow to and from opposite ends of the cyl 
inder in alternating order, a pendulum mounted 
on the blade mounting for SWinging movement in 
a transverse plane, and connecting means be 
tween the pendulum and valve to move the latter 
upon a relative Swing of the pendulum from a 
normal position, and an oil tight case in which 
the pendulum is mounted whereby the pendulum 
may swing in a bath of oil. 

2. A land leveler including a ground Supported 
main frame, a leveling blade pivoted substantially 
midway of its length to the main frame and 
transversely of the latter, an auxiliary frame Sup 
ported on and projecting upwardly from the main 
frame, a cross beam pivoted Substantially midway 
of its length to the upper end of the auxiliary 
frame, a link pivoted to each end of the CrOSS 
beam and to the blade, a depending arm fixed to 
the crossbeam substantially midway of its length, 
a fuid pressure motor comprising a cylinder, a 
piston therein and a piston rod On the piston, the 
cylinder being pivotally connected to the main 
frame and the piston rod being pivotally con 
nected to the arm, a fiuid pressure circulating 
System connected to the ends of the cylinder, a 
rotary valve in said System Operative to alter 
nately admit fluid pressure to opposite ends of the 
cylinder, said valve being fixed to the arm and 
being SWingable thereWith, a pendulum, means 
pivotally suspending the pendulum fl'On the arm 
for swinging movement relative to said arm and 
transversely of the direction of travel of the 
leveler, and connecting means between the rotor 
of the valve and the pendulum and effective to 
operate the Valve upon relative SWinging move 
ment of the arm and pendulum. 

CHRISOPHER, N. ADAMS. 
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