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Claims. 
This invention relates to machinery for mov 

ing dirt and the like, and particularly pertains 
to a hydraulically controlled dirt moving ma chine. 
In the operation of dirt moving machinery, 

particularly scrapers and the like which have a 
Scraper disposed transversely of the forward end 
of the machine it is desirable to suspend the 
Scraper blade in a manner to insure that it will 
maintain itself in a substantially set position, 
irrespective of the irregularities in the roadway 
Over which the running gear is passing, and it is 
further desirable to provide simple means for con 
trolling the scraper blade so that it may be easily 
moved and Set in a desired position, and it is the 
principal object of the present invention to pro 
vide a dirt moving machine having a blade 
mounting which automatically adjusts itself with 
relation to the running gear. of the device so that 
the blade will maintain a set position with re 
gard to the roadway over which the machine is 
passing, the supporting mechanism being pro 
vided also with means hydraulically actuated to 
readily tilt the blade and to maintain the blade in a desired set position. 
The invention contemplates the provision of a 

tractor of the self-laying track type, and which 
tractor carries a scraper blade disposed trans 
versely of the tractor and in advance thereof, said 
blade being articulately supported at its opposite 
ends from the separate track laying units, said 
articulate connections also including hydraulical 
ly controlled means by which the blade may be moved. 
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The invention is illustrated by way of ex ample in the accompanying drawings in which: 
Figure 1 is a view in side elevation showing the present invention, 
Fig. 2 is a view in plan showing the invention. 
Fig. 3 is a view in diagram showing the control 

means for the device, and further indicating the double acting hydraulic ram construction. 
Referring more particularly to the drawings O 

indicates a main frame of a tractor here shown 
as fitted with a power plant f carried thereon 
and provided with a driver's seat f2. Disposed 
at opposite sides of the tractor are track laying 
units 3 and f4. These units are of conventional 
type having rear sprocket wheels 5, front 
sprocket wheels 6, and an endless track laying 
chain . The rear sprocket is mounted upon an 
axle f8 provided with a suitable transmission 
mechanism not shown, but driven from the power 
plant . The front sprockets are mounted upon 
separate axles 9, it being understood that the 

(C. 3-44) 

individual track laying units may swing vertically 
around the axis of the axle 8 and may Swing 
separately. The front and rear axles are mount 
ed in suitable bearings on frame units 20. Dis 
posed in advance of the tractor is a scraper blade 5 
2. This blade is intended to engage the dirt, Or 
other material, and to push it in a desired direc 
tion, and at a desired level as the machine ad 
vances. The blade 2 is provided at a point inter 
mediate its ends with brackets 22 receiving a king 10 
pin. 23. The kingpin extends vertically through a 
central opening in a transverse bolster 24, the 
opposite ends of which are connected with thrust 
bars 25 and 26 which extend along opposite sides 
of the tractor and parallel to the track laying 15 
units. The thrust bars are pivotally connected to 
a transverse equalizer bar 27 which extends 
transversely of the rear of the tractor and is 
pivoted to the thrust bars by pivot pins 28. The 
equalizer bar is pivoted at a point intermediate 20 
its ends upon a pin 29 engaging a shackle 30 by 
which the thrust bar is Supported at the rear 
of the tractor. The opposite ends of the Scraper 
blade 2 are connected to the bolster adjacent its . 
opposite ends by links 3f which are pivoted to 25 
both the blade and the bolster. The Scraper 
blade, the bolster, and the thrust bars are ad 
justably supported by bell cranks 32, the for 
ward arms of which pivotally engage brackets 
33 on the bolster 24 by pivot pins 34. Fulcrum 30 
pins 35 for the bell cranks are carried by up 
right links 36, the lower ends of which are pivot 
ed upon the axles 9 of the track laying units, 
and the upper ends of which links are connected 
by a pivot pin 37 to the forward end portions 38 35 
of the pistons 39. By reference to Figs. 1 and 3, 
it will be seen that the piston 39 extends entire 
ly through its cylinder 40 which cylinder is fitted 
at opposite ends with packing glands 4 and 42 
to permit its reciprocation. The rear end of the 40 
piston 39 is connected by a pivot pin 43 to a 
rigid upright frame member 44 secured to the 
frame 20 of each track laying unit. While this 
construction has been described as being a pis 
ton and cylinder unit at one side of the tractor 
it Will be understood that such units are dis 
posed upon opposite sides and for convenience 
in further description, one cylinder is designated 
as 40, and the opposite cylinder as 45. The cylin 
ders 40 and 45 are thus supported from a rigidly 
disposed pivot 43 at the rear ends of the pistons 
39 and are supported at their forward ends upon 
the upright links 36, and at the same time the bel 
cranks are pivotally supported upon pins 35 car 
ried by the upright links 36. The bell cranks 32 
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2 
as shown in Fig. 2 of the drawings, are formed 
with a pair of upper arms 47 and 48 which are 
parallel to each other and extend along opposite 
sides of the track laying units. Their upper ends 
carry pivot pins 49 by which they are connected 
to thrust links 50 and 5. These links extend 
rearwardly and are pivotally connected upon 
trunnions 52 and 53 which extend from opposite 
sides of the cylinders 40 and 45 respectively. By 
this arrangement it will be seen that if a fluid un 
der pressure is introduced into the cylinders 40 
and 45 at one end thereof this fluid will act 
against the piston 54 carried by piston rod 39 so 
that the cylinder will shift longitudinally and 
slide with relation to the piston. The sliding 
movement of the cylinder will impart motion 
to the thrust links 50 and 5 to swing the upper 
arms 47 and 48 of the bell cranks 32 in a cor 
responding direction. As this Swinging motion 
takes place the blade 2 will be correspondingly 
raised or lowered. 8 The cylinders 40 and 45 are intended to be 
Operated by fiuid under pressure. A reservoir 
Of this fluid is maintained in a tank 5.5 from which 
it is drawn by a pressure pump 56. This pump as 
shown in Fig. 3 of the drawings connects with a 
master valve 57 through a pipe 58. The valve 
is provided with a rotary valve element having a 
Central passageway 59 therethrough and oppo 
site side passageways 60 and 6. The central 
passageway 59 which normally establishes com 
munication between a pipe 58 and an exhaust 
pipe 62 permits the fluid to pass to the supply 
tank 5.5. The valve 57 also is provided with pres 
sure pipes 63 and 64. The pipe 64 is here shown 
as leading to the forward end of the piston 39 
in cylinder 40. The pipe 63 is shown as leading 
to the housing of a control valve 65. The rotary 
member of the valve 57 may be moved from 1ts 
neutral position to a position bringing the pas 
Sageway 59 into register with the pipe 64 or into 
register with the pipe 63, at which time the one 
of the pipes 63 or 64 which is not in register with 
the passageway 59 will register with the exhaust 
pipe 62 through valve passageways 60 or 6 as 
the case may be. The control valve 65 has a 
rotary valve element provided with passageways 
66 and 67. The element is shown in one of its 
positions in solid lines in Fig. 3 and in the other 
position in dotted lines. A pair of outlet pipes 
68 and 69 communicate with the valve housing 
On one side therepf and are connected with a pipe 
70 leading to the rear end of the piston rod 39 
of cylinder 5. Diagrammatically opposite the 
pipes 68 and 69 are pipes 7 and 72 respectively 
which are connected in common with a pipe 73 leading to the opposite end of the piston rod 39 
of cylinder 45. The pipes 68 and 69, and the 
pipes 7 and 72 are intended to be alternately 
closed or opened as the case may be in the two 
positions of the rotary valve element of the 
control valve 65. Diagrammatically opposed to 
the pipe 63 in the housing of the valve 65 is a 
pipe 4 which leads to the rear end of piston 39 
of the cylinder 40. By reference to Fig. 3 of 
the drawings it will be seen that longitudinal pas 
sageways 75 and T6 occur in the portions of the 

ton rods 39 upon opposite sides of the pistons 
In operation of the hydraulic mechanism a 

Suitable incompressible fluid is placed within the 
tank 5.5. This is continuously circulated through 
the master valve 57 from pipe 58 to pipe 62 and 
returning to the tank. In the event the rotary 
element of the master valve 57 is moved so that 
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the central passageway 59 communicates with a 
pipe 63 the fluid will then flow through pipe 63 
to the control valve 65. It will be assumed that 
at that time the rotary element of the control 
valve 65 is in the solid line position shown in Fig. 3. 
The fluid will then flow through the passageway 
66 into the pipe 69 and thence through pipe 70 to 
the passageway 75 of piston rod 39 within the 
cylinder 45. This will force the cylinder 45 in 
a counter-direction since the piston 54 of that 
cylinder is immovable. The fluid in the oppo 
site end of the cylinder 45 will then be displaced 
and will be forced outwardly through the pas 
sageway 76 into pipe 73 and thence through pipe 
7 into the passageway 67 of the rotary valve 
element of the control valve 65. Fluid will then 
flow along the pipe 74 to the passageways 75 of 
the piston rod 39 within the cylinder 40. This will 
cause the cylinder 40 to move rearwardly in a 
corresponding direction to cylinder 45. The fluid 
on the opposite side of the piston within the 
cylinder 40 will be displaced and flow outwardly 
through passageway 76 in the piston rod to the 
pipe 64, and then to the master valve where it 
will flow into the exhaust pipe 62 through the 
passageway 60 of the rotary valve element of 
the master valve 57. The movement of the two 
pistons in a rearward direction will act through 
the thrust links 50 and 5 to draw rearwardly 
upon the upper arms 47 and 48 of the bell cranks 
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32. This will coordinately lift the scraper blade 
2. If the rotary element of the master valve is 
moved so that central passageway 59 Communi 
cates, with the pipe 64 a reverse action will be 
applied due to the fact that the fluid under pres 
sure will enter the passageway 76 of the piston 
rods of both cylinders 40 and 45 from the pipes 
64 and 73 respectively. This will force the cylin 
ders 40 and 45 forwardly and Swing the bell 
cranks 32 downwardly to lower the scraping 
blade 2. If the rotary element in the control 
valve 65 is moved to its dotted line position and 
the rotary element of the master valve 57 is 
moved to bring the central passageway 59 into 
register with the pipe 63 it will be seen that pres 
sure fluid will pass from pipe 63 through valve 
passageway 66 of valve 65 and then into the 
pipe 72 connecting with pipe T3. This will con 
duct the fluid to the piston passageway 76 at the 
forward end of the cylinder 45, thus creating a 
pressure in advance of the pistOn 54 of that cylin 
der to move the cylinder 45 forwardly. The dis 
placed fluid upon the opposite side of the piston 
within the cylinder 45 will then flow through pipe 
75 to the pipe O and into the control valve 65 
through a pipe 68. Fluid will then pass through 
the passageway 67 of the rotary valve element 
and into the pipe 4 which communicates with 
the passageway 75 of the piston rod 39. Fluid 
pressure will then act in the rear of the cylinder 
40 to move it in an opposite direction from the 
direction in which cylinder 45 is simultaneously 
moving. The displaced fluid at the forward end 
of cylinder 40 will pass through the pipe 64 to the 
master valve 57 and then through valve passage 
way 60 to the exhaust pipe 62. By moving the 
rotary valve element of the master valve 5 to 
bring its passageway 59 into register with the 
pipe 64 a reverse action will be produced in the 
cylinders 40 and 45. By this arrangement it will 
be seen that power means are provided for posi 
tively lifting and lowering the opposite ends of 
the blade 2. 

It will thus be seen that by the structure here 
shown it is possible to positively and conven 
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iently operate the blade of a dirt moving ma 
chine to adjust it in desired positions, to set it 
in its adjusted position. - 
While I have shown the preferred form of my 

invention, as now known to me, it will be under 
stood that various changes may be made in the 
combination, construction, and arrangement of 
parts, by those skilled in the art, without depart 
ing from the spirit of the invention as claimed. 

Having thus described my invention, what I 
claim and desire to secure by Letters Patent is: 

1. A hydraulically operated dirt moving ma 
chine comprising a tractor, separate track lay 
ing units at opposite sides thereof, a dirt mov 
ing member disposed transversely of the front of 
the tractor, a frame member articulately con 
necting the dirt moving member with the trac 
tor for raising, lowering, and tilting movement, 
vertical links pivotally connected with said track 
laying units at their lower ends, operating levers 
pivotally mounted on said links of the separate 
track laying units and connected at their for 
ward ends to said frame, a rigid upright carried 
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by each of Said track laying units, a piston rod 
extending longitudinally of each track laying unit 
and pivotally connected to the upright at the 
rear thereof and to the upper end of one of said 
vertical links, a piston carried on the piston rod 
at a point intermediate its ends, a cylinder 
mounted on each of said pistons for longitudi 
nal reciprocating motion with relation thereto, 
and an Operative connection between said cylin 
der and an arm of the levers carrying the frame 
of the dirt moving member whereby longitudi 
nal shifting of the cylinder with relation to its piston will swing the lever. 
2. A hydraulically operated dirt moving ma 

chine comprising a tractor, separate track lay 
ing units at opposite sides thereof, a dirt mov 
ing member disposed transversely of the front 
of the tractor, a frame member articulately con 
necting the dirt moving member with the tractor 
for raising, lowering, and tilting movement, ver 
tical links pivotally connected with said track laying units at their lower ends, operating levers 
pivotally mounted on said links of the separate 
track laying units and connected at their for 
Ward ends to said frame, a rigid upright carried 
by each of said track laying units, a piston rod extending longitudinally of each track laying unit 
and pivotally connected to the upright at the 
rear thereof and to the upper end of one of said 
Vertical links, a piston carried on the piston rod 
at a point intermediate its ends, a cylinder 
mounted on each of said pistons for longitudinal 
reciprocating motion with relation thereto, an 
operative connection between said cylinder and 
an arm of the levers carrying the frame of the 
dirt moving member whereby longitudinal shift 
ing of the cylinder with relation to its piston 
will swing the lever, a source of fluid under pres 
Sure, conduits connecting the same with oppo 
site ends of the cylinder, and control means 
whereby the direction of flow of the fluid to and through the cylinders may be established. 

3. A hydraulically operated dirt moving ma 
chine and the like, comprising a tractor hav 
ing Self-laying track units at the opposite sides 
thereof, a rigid upright secured to each of said 
units and adjacent the rear thereof, an upright 
Secured to each of Said units and adjacent the 
forward end thereof, a piston rod pivotally se 
cured by its opposite ends to said uprights, a 
piston fixed on each of said rods intermediate its ends, a cylinder reciprocating upon said pis 

3 
ton, the opposite ends of the cylinder being 
closed to form pressure fluid chambers, a pair 
of bell cranks, one of which is pivotally secured 
to the frame of each track laying unit, a con necting link Securing the upper leg of a bell 
crank to a corresponding cylinder, a blade frame 
articulately connected to the tractor, means con 
necting the other leg of each of the bell cranks 
to said frame, and a transversely disposed blade Carried by said frame. 

4. A hydraulically operated dirt moving ma 
chine and the like, comprising a tractor having 
self-laying track units at the opposite sides there 
of, a rigid upright secured to each of said units 
and adjacent the rear thereof, an upright se 
cured to each of said units and adjacent the 
forward end thereof, a piston rod pivotally se 
cured by its opposite ends to. Said uprights, a 
piston fixed on each of said rods intermediate its 
ends, a cylinder reciprocating upon Said piston, 
the opposite ends of the cylinder being closed to 
form pressure fluid chambers, a pair of bell. 
cranks, one of which is pivotally secured to the 
frame of each track laying unit, a connecting 
link securing the upper leg of a bell crank to 
a corresponding cylinder, a blade frame articu 
lately connected to the tractor, means connect 
ing the other leg of each of the bell cranks to 
Said frame, a transversely disposed blade carried 
by Said frame, a source of fluid under pressure, 
conduits therefrom connecting with the pres 
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sure chambers in the opposite ends of the cyl 
inders, and valve means for selectively directing 
the flow of fluid from the source of fluid Sup 
ply to one end of one of the cylinders or to a 
second valve means, said second valve means 
adapted to direct pressure fluid into one end 
of one cylinder and the displaced fluid from said 
cylinder into the opposite end of the other cyl 
inder whereby the cylinders will shift simultane ously in opposite directions. 

5. A dirt moving machine comprising a trac 
tor having self-laying track units at the oppo 
site sides thereof, said units being pivoted upon 
their rear axles to swing vertically, a rigid up 
right secured to each of said units adjacent the 
rear of a unit, an upright at the front of each 
unit pivoted to swing in a vertical plane, a rigid 
piston rod pivoted at its rear end to the rigid 
upright and at its forward end to the pivoted 
upright, a piston fixed upon the piston rod at 
a point intermediate the ends of the rod, a pair 
of cylinders, one of which is mounted on each 
of said pistons, the cylinders having opposite 
closed ends through which the ends of the pis 
ton rod reciprocate, and with which they have 
a tight joint, a transversely disposed material 
moving member in advance of the tractor, means 
articulately mounting said material moving men 
ber with relation to the tractor, and operative 
connections between the cylinders and said ar 
ticulate mounting whereby the material moving 
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member may be raised and lowered and tilted. 
6. A hydraulically operated dirt moving ma-. chine comprising a tractor, separate track lay 

ing units at opposite sides thereto, a dirt moving 
member disposed transversely of the front of the 
tractor, a frame member articulately connecting 
the dirt moving member with the tractor for raising, lowering, and tilting movement, operat 
ing levers pivotally mounted on the separate 
track laying units and connected at their for 
ward ends to. said frame, a rigid upright car 
ried by each of said track laying units, a piston 
rod extending longitudinally of each track lay 
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4. 
ing unit and pivotally connected to the upright 
at the rear thereof and to a link at the forward 
end thereof, a piston carried on the piston rod 
at a point intermediate its ends, a cylinder 
mounted on each of said pistons for longitudinal 
reciprocating motion with relation thereto, a 
source of fluid under pressure, conduits there 
from connected with the pressure chambers in 
the opposite ends of the cylinders, a first and a 
Second valve means interposed in said conduits, 
said first valve means adapted to selectively direct 
the flow of, fluid from the source of fluid supply 
to one end of one of the cylinders, or to the sec 
ond valve means, said second valve means being 
adapted to be selectively controlled to direct the 
pressure fluid into the same ends of both cylin 
ders or into opposite ends of both cylinders 
whereby the cylinders will shift simultaneously 
in the same or opposite directions. 7. A hydraulically operated dirt moving ma 
chine comprising a tractor, separate track laying 
units at opposite sides thereto, a dirt moving 
member disposed transversely of the front of the 
tractor, a frame member articulately connecting 
the dirt moving member with the tractor for 
raising, lowering and tilting movement, operat 
ing levers pivotally mounted on the separate 
track laying units and connected at their for 
Ward ends to said frame, rigid uprights carried 
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by each track laying unit, a link carried at the 
forward end of each track laying unit, a piston 
rod connected to One of said uprights at its rear 
end and to one of said links at its forward end, 
a piston carried on the piston rod at a point in 
termediate its ends, a cylinder mounted on each 
of said pistons for longitudinal reciprocating mo 
tion with relation thereto, a link connecting each 
of said cylinders with one of said operating levers, 
a source of fluid under pressure, conduits there 
from connected with the pressure chambers in 
the opposite ends of the cylinders, a first and sec 
ond valve means interposed in said conduits, said 
first valve means adapted to selectively direct the 
flow of fluid from the source of fluid supply to 
One end of one of the cylinders, Or to the sec 
Ond valve means, said second valve means being 
adapted to be selectively controlled to direct the 
pressure fluid into the same ends of both cylin 
ders or into opposite ends of both cylinders 
whereby the cylinders will shift simultaneously 
in the same or opposite directions, and means 
Whereby the first named valve means may be 
operated to return said valve to a neutral position 
to cause a fluid lock of the cylinders and a by 
pass of fluid through the valve whereby the frame 
may be held in any of its desired Set positions. 
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