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My invention relates to machines adapted for 
building and maintaining highways and which 
are particularly adapted to be used on gravel or 
dirt roads to fill ruts and re-crown them after 
rains, where the time element is essential to at 
tain efficient workmanship. 
The primary object of my invention is the 

development of a road maintaining machine that 
Will Operate at a higher speed than the machines 
now being used. 
Another object of my invention is to control the 

height of the blades and grading mechanism by 
hydraulic pressure effecting a means for remote 
adjustment of the blades while the machine is in 
Operation. 

Still another object of my invention is the 
development of a road maintaining machine 
having an automatic hydraulic adjustment of 
the height of the blades actuated by the draw 
bar pull of the machine on the road surface pre 
venting the blades from accumulating too much 
material to be spread and likewise eliminating 
the raising of the blades manually and prevent 
ing the stalling of the pulling unit. 
A further object of my invention is to provide : 

a four wheeled vehicle to which my invention 
is suspended and utilized as a means of trans 
portation over highways when the machine is 
carried to and from bases of operation at a speed 
of 40 miles or more per hour which is an advan 
tage over present machines. 
four wheeled vehicle affords a suitable place 
for a mounting for my hydraulic control equip 
ment. * 

Still another object of my invention is the 
development of a road maintaining machine that 
Will operate on the right hand side of the road, 
traveling with traffic, to prevent accidents. 
Another object of my invention is the pro 

vision of an auxiliary blade or stone thrower 
Which removes large and undesirable stones from 
the road bed and deposits then on the road 
shoulders or beyond. 
A further object of my invention is the pro 

vision of reversible blades, thus prolonging the 
use of the blades and ninaking then self-sharpen 
ling. 
Another object is the provision of reversible, 

i’emovable shoes for the slide runners making 
it, possible to reverse or renew them when worn 
instead Gf renewing the entire slide ruinner. 
A final object of my invention is to provide a 

'oad maintaining inachine inexpensive in manu 
facture, economical in operation and light in 
construction enabling it to be pulled during op 
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eration at a speed of 12 to 25 miles per hour by 
any One and One half ton truck. 
These objects are fully attained by the novel 

construction and combination of unitS and 
parts remotely and automatically controlled by 
the application of hydraulic pressure function 
ing as an intermediary between these units and 
parts. 
The many other, objects and advantages of 

my invention will be apparent when consider 
ing the following Specification, and drawings in 
which 

Fig. 1 is a plan view of my invention showing 
the desired position of the combination of units 
and parts. 

Fig. 2 is a side view of my invention showing 
one of the slide runners and the structure of 
the combined units. 

Fig. 3 is a sectional view of part of the Struc 
ture supporting, the blades at a point where they 
converge and attached to the mechanism Sup 
ported by upright posts 7-7 attached on the 
slide runner. 

Fig. 4. is a side view of one of the hydraulic 
blade setting mechanisms employed to raise and 
lower the blades. 

Fig. 5 is a plan view of the front end of my. 
four wheeled vehicle showing an automatic hy 
draulic blade setting device actuated by the 
draw-bar pull of the pulling means against the 
tension of the spring 04. 

Fig. 6 is a plan view of a hydraulic mechanism 
with means to elevate and Suspend the grading 
unit from the frame of the four wheeled Vehicle. 
The embodiment illustrated is an improve 

ment on ny prior Patent No. 2,128,889, issued 
September 6, 1938. 

Referring to the drawings, I have shown a 
pair of slide runners f and 2. A CrOSS member 
3 is attached on the frontend and on the upper 
Side of said slide runners. 
On the slide runners and 2 I have fixed a 

plurality of upright structures 4, as a support 
ing means for members 5. Near the front and 
rear structures 4-4 member 5 is bent down 
ward and attached to the slide runners forming 
braces 6-6. Between the slide runner and 
the member 5 I have two guide posts 7-7 rigid 
ly attached to the slide runner and also to the 
member 5. Guide posts 7-7 are adaptable to 
be received through two rings 8-8 on the plate 
9. To rings 8-8 I have welded thereon pro 
jections 0-0, having holes - through 
which one end of the springs 2-2 are attached 



2 
and the opposite ends of said springs are at 
tached to the member 5. 

Between guide posts 7-7 and contacting mem 
her 5, I have suspended a hydraulic blade setting 
device f3 braced to posts 7-7 by the plate 3’. 
Said hydraulic blade setting device f3 having a 
piston 4 contacting a lug 5 on the slidable plate 
9. In the plate 9 I have provided slotted holes 
f6-7 adaptable to receive bolts. 
On the slide runner and 2 I have installed 

three hydraulic blade setting devices 3 at points 
O 

A-B and C as described in the last paragraph 
and illustrated in Fig. 7 of my drawings. 
To the slidable plate 9 of the hydraulic blade 

setting device 3, at points A-B and C, I have 
bolted thereto rectangular plates 20-20-20 
using bolts 2 f, washers 22 and nuts 23 through 
holes 6- . To plate 20 at the point A and to 
plate 2 at the point B I have welded an angle 
bar 24 having one of its edges vertical and the 
other horizontal. To plate 20 at the point A and 
to plate 2 at the point C, I have welded another 
angle bar 25 having one of its edges vertical and 
the other horizontal. In the vertical edges of 
the angle bars 24-25, I have provided a plurality 
of holes 26. Said holes are drilled at points equal 
distance apart and of equal distance from the 
blade edges, affording means for attaching blades 
27-27 by bolts 28 and nuts 29. 
In blades 27-27 I have also provided holes 

to coincide with holes 26, but the holes in the 
blade are spaced and located in such a way that 
the blades are interchangeable and are reversi 
ble, making it possible to reverse or invert the 
blades when desirable, preventing the necessity of 
resharpening of Said blades. 

It is desirable that the blades be somewhat 
shorter than the width between the slide runners, 
and that the front blade contact the right hand 
slide runner at B and the rear blade contact the 
left hand slide runner at A, this leaves openings 
between the end of the front blade and the slide 
runner at A and between the end of the rear 
blade and the right hand slide runner at C al 
lowing excess material to feed back. 
The blades converge on the left hand slide run 

ner at A to allow my machine to operate On the 
right side of the road traveling with traffic, 
I have fixed to the angle bars 24 and 25 two 

brace bars 3 and 3 which are parallel to the 
slide runners and 2. To the brace bars 30 and 
3. I have flexibly attached the ends of a pair of 
radius rods 32-32 and the opposite ends of said 
radius rods 32-32 are attached to a fixture 33 
by a bolt 34 in such a way that the bolt 34 serves 
as an axle to allow the opposite ends of the ra 
dius rods 32-32 to be moved up and down as de 
sired. 

Fixture 33 is attached to the frame bars 35 
and 36 which comprises the frame of a four 
Wheeled vehicle mounted on wheels 37 rear axle 
38 and front axle 39. 

It is desired that the frame of my four wheeled 
vehicle be higher than the grading unit, there 
fore I have provided upright supports 4-40 
Which are attached to the rear axle 38 and ex 
tend upward and are attached to the frame bars 
35 and 35. At a point near where supports 40 
40 are attached to the axle 38 I have attached 
braces 4-4 extending diagonally and are at 
tached to the frame bars 35 and 26. On the top of 
the front ends of the frame bars 35 and 36, I 
have welded a plate 42 and under the same bars 
35 and 36, I have welded another larger plate 43 
to form a "fifth. Wheel.' 
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In plate 43 between bars 35 and 36 I have pro 

vided an elliptical aperture 97 adapted to receive 
a king pin 98. 
On the front axle 39 I have welded two upright 

supporting members 45-45 that extend up 
ward and inclining sufficiently to bring their 
ends approximately twelve inches apart. 
Upon the ends of supports 45-45 I have 

welded a plate 46 having a hole 47 correspond 
ing with the elliptical aperture 97 in plate 43. 
Through hole 47 in plate 46 I have a king pin 98 
which extends through the elliptical aperture 
97 in plate 43 into the eye of regulating bolt 96. 
The king pin 98 is held in place by a pin 99. 
To the supporting members 45-45 I have at 

tached the towing bar 49 having braces 50-50 
Welded to the member 49-49 and to the front 
axle 39 to insure a rigid construction. Towing 
bar 49 is provided with an eye 5 affording means 
to fasten said towing bar. 49 to a truck or tractor. 

Referring back to frame bars 35 and 36 I have 
thereto attached two bars 52-53 as shown. Be 
tween and near the ends of bars 52 and 53 I 
have suspended two lever jacks 54 and 55 hav 
ing lifting arms 56 and 57. To lifting arms 56 
and 57 I have boltedly attached bars 58 and 59 
and the opposite ends of said bars 58 and 59 are 
boltedly attached to upright structures 4-4. 
On bar 52 I have attached a hydraulic lifting 
jack 60 having a piston 6. Said piston 6 is 
Welded to a plate 62 having two holes therein re 
ceiving a cable 63 passing over pulleys 64-64 and 
attached to lifting arms 56 and 57. 

In the rear of the hydraulic lifting jack 60, I. 
have mounted an oil reservoir 65 and an oil 
pump 66 having a pump lever 67. The pump 
66 takes suction through the pipe 68 and dis 
charges through pipe 69 into distributing mani 
fold 70. Connected to manifold TO I have three 
pipes 8 connecting said manifold 70 to the three 
hydraulic blade setting devices 3 positioned on 
the framing of the slide runners and 2 at 
points A, B, and C. The fluid in said pipes 
8-8-8 being controlled by valves 79a, 80a, 
and 80c. From said manifold to hydraulic lift 
ing device 60 liquid is conveyed through pipe 72 
controlled by valve 80b. 

I have provided a pressure release at 7 where 
by either one or all of the hydraulic adjusting 
mechanisms may be controlled. 
Near the front of my machine I have attached 

an angle bar 92 to frame bars 35 and 36, and to 
angle bar 92, I have attached an automatic hy 
draulic blade adjuster, with cylinders 90 and 9 

5 having pistons 93 and 94 contacting a plate 95. 
Said plate 95 is welded or fixed to a regulating 
bolt 96. Said regulating bolt 96 is received 
through a hole 05 in angle bar 92 receiving a 
coil spring 04, the tension of said Spring O4 be 
ing controlled by nut 100 and washer o. 
To the hydraulic cylinder 90, I have attached a 

pipe 02 which is connected to a pipe 8 com 
municating with the hydraulic blade Setting de 
Vice 3 at B and from hydraulic cylinder 9 I 
have connected a pipe 03 which is extended and 
attached to the pipe 8 controlling the fluid in 
cylinder 3 of the hydraulic blade Setting device 
at the point A as illustrated in Fig.1 and Fig. 5. 
Pipes 8-8-8 are preferably of flexible tubing 
on account of the slide runners and 2 being 
raised during travel from bases to points of oper 
ation. 
Near the rear end of frame bars 35 and 36 and 

attached thereunder, I have a pair of hangers 
13-73 extending downward to a point forming 
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a right angle bend 4 on which rests the side of 
a plate 75, the opposite end of said plate. T5 is 
welded to the upright structures 49-40. Plate 
75, forms a platform for an operator to stand 
while operating the lever 67 of the pump 66. 
At the lowest point, on bar. 73. I have attached 

annovable arm 6. The opposite end of said arm 
ishingedly attached to the angle bar 25 providing 
a means to hold the rear end of the four wheeled 
Vehicle in a central position between the slide 
runners and 2. To prevent, wearing of the slide 
runners and 2 I have provided skid shoes 77 
so constructed that they are interchangeable, and 
reversible which is desirable on account. Of the 
front ends wearing more than the rear ends. 
These shoes - are attached to the under 
side of the slide runners t and 2 at two or more, 
points by bolts 78. y 
On angle bar 25 near the point C, I have a tr. 

tached an auxiliary spreading a mechanism or 
stone thrower 8 f being flexibly attached to the 
bar 25 by the pin 83 and also flexibly, attached to 
the slide, runner 2 by the pins 82 and 84 and arm: 
85 affording means to remove undesirable stones 
to the road shoulders. 
In carrying out the objects. of my invention it. 

is apparent that I have combined a four wheeled 
vehicle and a side, having . blades, movably at 
tached between the slide runners, said blades be 
ing. raised or lowered within the slide runners by 
the application of hydraulic pressure, operated 
manually or automatically by the draw-bar pull 
of the Iachine. On the road bed and the con 
bined runner members and blades being raised in 
suspension from the four wheeled vehicle by one is: 
hydraulic pressure pump communicating to the 
several other hydraulic lifting devices as de 
Scribed and illustrated. 

This is a desired feature in eliminating lost 

blades. With the draw-bar blade setting mecha 
nism it is impossible to overload the machine, 
inasmuch as when the load increases, the pull be 
comes greater and the spring compresses allowing 
the pistons to protrude, giving space for more liq 
uid from the blade controlling cylinders, thus the 
blade automatically raises and some of the execess 
material is allowed to...feed back: evenly over the 
road bed without altering the original blade 
Setting. - 

With the prior art machines in present use we 
find generally a heavy piece of equipment, very 
expensive and slow in operation, which features, 
I have avoided in my invention, making a light 
inexpensive, and faster operating machine. 
In operation, my road grading machine is, de 

signed to be towed by a vehicle, by means of tow 
ing bar 49. The slide runners are lowered to 
contact the road surface and with... pump 66. I 
force a liquid into the manifold TO, and by open 
ing the valve 80a, the liquid pressure is trans 
mitted through pipe f8 to the hydraulic blade 
setting device i3, forcing the piston 4 and fix 
tures 5 and plate 9 supporting angle bars 24 
and 25 with blades 2-2 down to a point where 
they engage the soil or road building material. 
The same operation is performed on the oppo 
site ends of the blades and when the desired set 
ting is obtained, the valves are closed, insuring 
a set position of the blades. This engineering 
feature of using hydraulic pressure in setting 
and controlling the height of the blades in pref 
erence to levers or screws, is more efficient and 
essential to procure the objects of my invention, 

: 

5. 

2. 

3. 
Work out of adjustment by screws Working loose, 
due to vibration. Furthermore, the hydraulic 
control mechanism affords a Cushion upon which 
the blades work and eliminates chatter of the 
blades and vibration in the frame of the unit, 
allowing high Speed operation. 
These novel and desirable features of the hy 

draulic blade and unit control make it possible 
to grade more miles of road per hour at less than 
half the Cost per mile. 

I wish it to be understood that I do not desire 
to be limited to the exact details of construction 
shown, and described, for obvious modifications 
will occur to a person skilled in the art. 

Having thus described and illustrated Iny ill 
gention, Wyat I clair, is: 
1. In a road grading machine, a vehicle hav 

ing a draw bar resiliently extensible relative to 
said vehicle, a grading implement Supported from 
the vehicle and vertically adjustable relative 
thereto, fluid pressure jacks for forcing the in 
plement downward, a suitable fluid pressure Sys 
tem for manually controlling said jacks and a 
pressure regulator connected to the fluid pres 
sure system and adapted to be operatively con 

, 

time and procuring a definite setting of the 
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nected to the draw bar in Such a Way as to 
automatically relieve the pressure in the Sys 
tem to an extent dependent upon the amount 
by which the draw-bar pull exceeds a predeter 
mined value. 

2. In a road grading machine of the character 
described, a vehicle having a draw bar resiliently 
extensible. relative to said vehicle, a grading in 
plement supported from the vehicle and ver 
tically adjustable relative thereto, fluid pres 
sure iacks for forcing the implement down Ward, 
a fluid pressure jack mounted on the frame of 
said vehigle for raising said implement, a Suit 
able fluid pressure system for manually con 
trolling said jacks, a pressure regulator Con 
nected to two of said first entioned fluid preS 
sure jacks and adapted to be operatively con 
nected to the draw bar in such a Way as to 
automatically relieve the pressure in said jacks 
to an extent dependent upon the amount by 
which the draw-bar pull exceeds a predetermined 
Walue. 

3. In a road grading machine, a vehicle hav 
ing a draw bat resiliently extensible relative, 
to said vehicle, a grading unit; reversible and in 
terchangeable blades adapted to be attached to 
said grading unit and Supported from the vehicle 
arid vertically adjustable relative thereto, fluid 
pressure jacks for forcing the unit downward, 
a Sitalle pressure System for manually con 
irolling Said jacks and a pressure regulator con 
nected to the fluid pressure System and adapted 
to be operatively connected to : the draw bar in 
such a way as to automatically relieve the pres 
Sure in the System to an extent dependent upon 
the amount by which draw-bar pull exceeds a 
predetermined value and thereby to effect auto 
natic adjustment of the grading implement dur 
ing Operation. m 

4. I: an in provement of a road grading ma 
chine, the combination of a four wheeled vehicle, 
having a front wheel structure, fiexibly con 
lected to the frame members of the vehicle, a 
hydraulic pressure regulator having cylinders 
and pistons, cooperating between the front wheel 
structure and the vehicle frame members, a pair 
of slide runners, having reversible shoes, flexibly 
SliSpended in parallel relationship to the four 
wheel vehicle, posts on the slide runners, an up 

in eliminating loss of time in resetting blades that 75 per member supported by said posts, brace bars 



4. 
attaching the upper member to the slide runner; 
hydraulic adjusting devices comprising a cylin 
der and Single acting piston, said cylinders being 
attached to the upper member and the piston 
contacting an angle plate suspended from the 
upper member by Springs, a grading unit com 
prising reversible self-sharpening blades uni 
formly attached to angle bars, the ends of said 
angle bars being boltedly attached to the angle 
plates contacting the hydraulic adjusting de 
vices on the right hand slide runner and the op 
posite ends Convergedly attached to the angle 
plate on the hydraulic adjusting device On the" 
left hand slide runner, radius rods connecting 
the grading unit to the four wheel vehicle, a 
fluid pressure System for manually controlling 
the hydraulic adjusting devices and a pressure 
regulator connected to the hydraulic adjusting 
device. On the left hand runner and to the for." 
Ward hydraulic adjusting device on the right 
hand runner and operatively connected to the 
draw-bar in Such a Way as to automatically re 
lieve the pressure in said hydraulic adjusting de 
Vice to an extent dependent upon the amount by 
which draw-bar pull exceeds a predetermined 
Value. - 

5. In a road grading machine a four wheel 
Vehicle having a draw bar resiliently extensible 
relative to said vehicle, a grading implement Sup 
ported from the vehicle and vertically adjustable 
relative thereto, an auxiliary blade attached in 
the rear of Said implement, a Stone throwing 
device adjustably attached to remove desired 
oversized aggregate entirely from the road bed, 
fluid pressure jacks for forcing said implement 
downwardly, a suitable fluid pressure system for 
manually controlling said jacks and a pressure 
regulator connected to the fluid pressure system 
and adapted to be operatively connected to the 
draw bar in Such a Way as to automatically re 
lieve the pressure in the system to an extent de 
pendent upon the amount by which the draw 
bar pull exceeds a predetermined value. 

6. In a road grading machine, a four wheel 
vehicle having a draw bar resiliently extensible 
relative to said vehicle a grading implement con 
Verging at a point on the left hand side of Said 
vehicle and vertically adjustable relative there 
to, fluid preSSure jacks for forcing the imple 
ment downwardly, a Suitable fluid pressure Sys 
ten for manually controlling said jacks, and a 
pressure regulator connected to the fluid pres 
Sue System and adapted to be operatively con 
nected to the draw bar in such a Way as to auto 
matically relieve the pressure in the system to 
an extent dependent upon the amount by which 
draw-bar pull exceeds a predetermined maxi 
mum and allow the grading machine to operate 
on the right hand side of the road traveling with 
traffic. 

7. In a road grading machine, a frame, a grad 
ing implement operatively connected to said 
frame, pressure cylinders for moving the imple 
ment downwardly into engagement, with the 
road surface, Spring means for raising the in 
plement, and means to vary the pressure in the 
pressure cylinders responsive to the force re 
uired to pull the machine over the surface to 

be graded. 
8. In a road glading machine, a frame span 

ning the Surface to be graded, a grading imple 
ment operatively connected at each end with the 
frame, a preSSure cylinder at each end of the 
implement for moving it downwardly into en 
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means associated with each cylinder to raise the 
implement, and means to vary the pressure in 
the pressure cylinders responsive to the force 
required to pull the machine over the Surface 
to be graded. 

9. In a road grading machine, a frame Span 
ning the surface to be graded, a grading imple 
ment operatively connected at each end with 
the frame, a pressure cylinder at each end of 
the implement for moving it downwardly into 
engagement with the surface to be graded, spring 
means aSSociated With each cylinder to raise the 
implement, a pump to develop pressure and con 
nections to deliver it independently into each of 
the pressure cylinders, a pressure regulator con 
nected to each of the cylinders, and means to 
vary the pressure in the regulators responsive 
to the resistance encountered by the grading 
implement. 

10. In a road grading machine, a frame, a 
grading implement Operatively connected to said 
frame, pressure cylinders for moving the imple 
ment downwardly into engagement with the road 
Surface, Spring means for raising the implement, 
a resiliently connected draw bar for pulling the 
machine, and a pressure regulator operable re 
sponsive to draw bar pull and connected to the 
pressure cylinders to vary the pressure therein 
to an extent dependent upon the draw bar pull. 

11. In a road grading machine, a frame span 
ning the surface to be graded, a grading im 
plement operatively connected at each end 
With the frame, a pressure cylinder at each. 
end of the implement for moving it down 
Wardly into engagement With the surface to 
be graded, Spring means associated with each 
cylinder to raise the implement, a pump to 
develop pressure and connections to deliver it 
independently into each of the pressure cylin 
ders, a resiliently connected draw bar for pulling 
the machine, and a pressure regulator operable 
responsive to draw bar pull and connected to each 
of the cylinders to vary the pressure therein to 
an extent dependent upon the draw bar pull. 

12. In a road grading machine, a pair of paral 
lel slide runners, a grading implement adjust 
ably supported between the slide runners, hy 
draulic jacks to force the implement downwardly 
relative to the slide runners to engage the sur 
face to be graded, spring means for raising the 
implement, a resiliently connected draw bar for 
pulling the machine, and a pressure regulator 
operable responsive to draw bar pull and con 
nected to the hydraulic jacks to relieve pressure. 
in said jacks to an extent dependent upon the 
amount by which draw-bar pull exceeds a pre 
determined value. 

13. In a road grading machine, a pair of paral 
lel slide runners, a grading implement adjustably 
supported between the slide runners, hydraulic 
jacks to force the implement downwardly rela 
tive to the slide runners to engage the surface 
to be graded, Spring means for raising the imple 
ment, a resiliently connected draw bar for pull 
ing the machine, a pressure regulator compris 
ing cylinders in communication with the hy 
draulic jacks, and a piston for each of the cyl 
inders connected to the draw bar and displace 
able in the cylinder to reduce the pressure there 
in to an extent dependent upon the amount by 
which the draw-bar pull exceeds a predetermined 
value, 

14. In a road grading machine, a pair of paral 
gagement with the Surface to be graded, spring its lel slide runners, a grading implement adjust 
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ably supported between the slide runners, a hy 
draulic jack operatively connected to each end of 
the implement to force it downwardly relative 
to a slide runner to engage the Surface to be 
graded, spring means opposed to each of the jacks 
to raise the implement, a draw bar for pulling 
the machine, a spring interposed between the 
draw bar and the machine and yieldable respon 
sive to the pull exerted on the machine, and a 
pressure regulator comprising cylinders in com 
munication with the hydraulic jacks and a piston 
for each of the cylinders and connected to the 
draw bar and displaceable in the cylinder to re 
duce the pressure therein to an extent dependent 
upon the amount by which the draw-bar pull 
exceeds a predetermined value. 

15. In an earth-Working machine, a frame, an 
earth-working implement operatively connected 
to said frame, pressure cylinders for moving the 
implement vertically in one direction, Spring 
means for moving the implement vertically in 
the opposite direction, and means responsive to 
earth-reaction upon said implement as the ma 
chine moves over the ground for automatically 
varying the pressure in the pressure cylinders and 
thereby raising the implement to an extent de 
pendent upon the magnitude of Such earth-reac 
tion. 

16. In an earth-Working machine, a ground 
supported frame, an earth-Working implement 
operatively connected to said frame, a pressure 
cylinder for moving the implement vertically in 
one direction, spring means for moving the imple 
ment vertically in the opposite direction, a resili 
ently connected draft element for pulling the 
machine, and a pressure regulator operable re 
sponsive to draft effort transmitted through said 
draft element and connected to the pressure cyl 
inder to vary the pressure therein to raise the 
implement to an extent dependent upon the 
amount by which such draft effort exceeds a pre 
determined value. 

17. In an earth-Working machine having a 
ground-supported frame and an earth-Working 
implement vertically adjustable relative to said 
frame, hydraulic mechanism including a cylin 
der, a piston in Such cylinder, and a Source of 
liquid under pressure connected to Said cylinder 
for moving said implement vertically, a second 
hydraulic mechanism including a cylinder and an 
associated piston, said tWO cylinders being in Com 
munication. With each other, and means respon 
Sive to the rearward earth-reaction on said in 
plement as the machine moves over the ground 
for producing relative movement of the cylin 
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5 
der and piston of said second hydraulic mecha 
nism to elevate said implement when such re 
action exceeds a predetermined value. 

18. In an earth-working machine having a 
frame supported from the ground through 
ground-engaging elements and a vertically ad 
justable earth-working implement carried by 
said frame, mechanism for raising and lowering 
said implement, two independently operable Con 
trol devices for said mechanism, said mechanism 
at all times being responsive to joint control by 
said two control devices, one of said control de 
vices being manually operable to establish a nor 
mal elevation for said implement relative to Said 
ground-engaging elements and the other being 
responsive to rearward earth-reaction or Said 
implement as the machine moves over the ground 
to raise the implement from Such normal eleva 
tio wen. Such earth-reaction exceeds a predeter 
mined value and to return it to its normal eleva 
tion. When the earth-reaction is below Such pre 
determined value, said last mentioned control 
device comprising a draft element through which 
draft-effort resulting from earth-reaction on said 
implement is transmitted, said draft element be 
ing longitudinally movable relative to said frame, 
yielding means resiliently urging said draft ele 
ment rearwardly of said frame, and an abutment 
limiting rearward draft-element movement un 
der the influence of said yielding means. 

19. In an earth-working machine having a 
frame supported from the ground through 
ground-engaging elements and a transversely ex 
tending earth-Working implement Supported 
from said frame, hydraulic mechanism for now 
ing said implement vertically relative to said 
ground-engaging elements, said mechanism in 
cluding a cylinder and a piston in Said cylinder, 
a second hydraulic mechanism including a cylin 
cer and an associated piston, Said two cylinders 
being in communication with each other, and 
means responsive to the rear Ward earth-reaction 
on said implement as the machine moves over 
the ground for producing relative movement of 
the cylinder and piston of said Second hydraulic 
mechanism to cause said first hydraulic mecha 
nism to elevate said implement relative to Said 
ground-engaging elements When Such reaction 
exceeds a predetermined value. 

20. The invention set forth in claim i9 with the 
addition that said ground-engaging elementS en 
gage the ground at points located both ahead of 
and behind said inplement. 

MORRIS F. ALIEN. 


