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United States Patent Office 

1. 

3,127,638 
HYDRAULEC (CERCURT FOR CONTROL OF 

EARTHABVENG SCRAPER BOWLS 
Aliya J. Heian and James E. Scheidt, Joliet, I., assignors 

to Caterpillar Tractor Co., Peoria, ii., a corporation of 
Califorgia 

Fied Dec. 26, 1962, Ser. No. 247,056 
3 Cairns. (C. 37-129) 

This invention relates to tractor drawn earthmoving 
scrapers wherein various elements and particularly the 
bowl of the scraper is adjusted by means of double acting 
hydraulic jacks and pertains specifically to means for 
preventing accidental quick lowering of the bowl. 
The hydraulic circuit of the present invention is an 

improvement on the circuit disclosed in the Allyn J. Hein 
et al. Patent No. 3,068,596 for “Hydraulic Circuit for 
Actuation of an Earthmoving Scraper Bowl.” The said 
Hein et al. patent discloses two valves in a bowl jack 
circuit including a load supporting check valve which 
prevents escape of fluid from the jack when it is support 
ing a load elevated with respect to the earth. This pre 
vents the weight of the load from imposing high fluid 
pressures in the conduits and hoses which connect the 
jack supported on the scraper with the control valve sup 
ported on the tractor. 
A second or quick drop valve is assocated wtih each 

of the bowl lift jacks normally closing communication 
between the head end of the jack and the rod end of the 
jack but adapted to be opened to permit such communi 
cation in order to effect quick lowering or dropping of 
the bowl from a raised position. This quick drop valve 
is held in its closed position by fluid pressure vented 
through a line communicating between the scraper and 
the control valve on the tractor. The line is, therefore, 
subject to breakage in operation and failure of the line 
would vent pressure holding the quick drop valve closed 
creating a hazardous condition because dropping of the 
bowl from a carry position while the tractor and scraper 
are traveling at high speed could cause a sudden stop that 
would throw the operator from his seat, 

It is the object of the present invention to overcome the 
aforementioned disadvantages and hazard and to provide 
a circut for actuating a scraper bowl or the like including 
a quick drop valve adapted to be opened upon intentional 
venting of its closing pressure but incapable of being 
opened by accidental venting of such pressure as will 
occur upon leakage or failure of the vent line. 

Further and more specific objects and advantages of 
the invention are set forth in the following specification 
wherein the invention is described in detail by reference 
to the accompanying drawings. 

In the drawings: 
FIG. 1 is a schematic view of the hydraulic circuit for 

a tractor-scraper combination which includes bowl, 
ejector and apron actuating jacks; 
FIG. 2 is a schematic sectional view of one of the 

bowl lift jacks shown in FIG. 1 including the valve mecha 
nism associated therewith for accomplishing the objects 
of the present invention; and 

FiG. 3 is a side elevation of a tractor-scraper combi 
nation illustrating the location of the several components 
of the hydraulic circuit which control the operation of 
adjustable elements of the scraper. 

In FIG. 3, a conventional two-wheel scraper is illus 
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trated at 10 as drawn by a tractor 11 through a hitch 
or draft connection generally indicated at 2. The main 
body or bowl of the scraper may be raised and lowered 
about its pivotal connection with its wheels 13. Draft 
arms 4 pivoted to opposite sides of the Scraper bowl as 
by connections, one of which is shown at 5, enable 
raising and lowering of the scraper bowl by means of 
a pair of jacks, one of which is shown at 16. A pivoted 
apron 17 is adapted to be raised and lowered for open 
ing and closing the forward end of the bowl by means of 
a jack 18, lever 18b and link 18c and an ejector 19 is 
moved forwardly to discharge the contents of the bowl 
through its forward end by an ejector jack 20, all in : 
well known manner. A control valve assembly 22 for 
controlling the flow of fluid to and from the several jacks 
is disposed on the tractor as are also control levers, one 
shown at 23 positioned adjacent the operators' station. 
The hydraulic circuits disclosed in FIG. 1 of the draw 

ings are, generally speaking, the same as those disclosed 
in the above mentioned Hein et al. patent and will be 
briefly described herein to facilitate an understanding of 
the present invention. 
The control valve assembly, generally indicated at 22 

in FIG. 1, comprises a single housing suitably bored for 
the reception of three sliding type valve spools 6a, 18a 
and 20a for controlling jacks 16, 18 and 2) which actuate 
respectively the scraper bowl, apron and ejector. Each of 
the spools is formed at one end for connection to control 
levers, not shown, and is fitted at its opposite end with a 
centering spring assembly shown at 26, 28 and 30. The 
function of such assembly is well known and only that 
pertaining to the bowl lift control is shown in detail and 
will be hereinafter described. 
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A pump 35 delivers fluid under pressure from a reser 
voir 36 to an inlet passage 37 in the valve housing which 
is divided to direct fluid selectively toward either end of 
the valve spool 16a depending upon its position of ad 
justment. Similar inlet passages 38 and 39 communicate 
with each other and with the first pasage 37 so that with 
the valve spools in their neutral positions, as shown, there 
is a constant flow of fluid under pressure from the pump 
through the passageways 37, 38 and 39 and a discharge 
passage 40 and thence back to the reservoir through a 
return line 4. A relief valve 42 in the pressure line 
from the pump also has its discharge side connected with 
the return line 4. 

Each of the jacks or sets of jacks has what may be 
termed a high pressure and a lower pressure end because 
the work of moving an implement part in one direc 
tion as when it is being raised or moving earth is usually 
greater than that of moving it in the other direction. 
Movement of any one of the spools to the right con 
nects it with the high pressure end of its associated 
jack. For example, the spool (6a upon movement to 
Ward the right opens communication with the inlet cham 
ber 37 containing fluid under pressure from the pump 
and directs the fluid into a line 46 and through lines 
46a to the rod ends of the jacks 16 for raising the 
bowl. Similarly movement of spools 8a to the right 
connects the inlet passage 38 thereof with a line 48 
connecting with the head end of the jack 18 through 
a valve mechanism 64 and movement of spool 20a to 
the right directs fluid under pressure from inlet 39 through 
a line 50 to the head end of the ejector jack. 20. The 
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construction of the valve mechanism 64 is not neces 
Sary to an understanding of the present invention. 
The opposite or low pressure ends of the jacks are 

all connected with a common manifold 52 which com 
municates With each of the three bores containing the 
valve spools and is opened by rightward movement of 
any Spool into communication with a discharge mani 
fold 53, also common to all three spools and communi 
cating with the reservoir through the line 4S. Con 
Sequently when fluid is directed under pressure to the 
high pressure side of any of the jacks, fluid on the low 
pressure side is returned to the reservoir. The com 
mon manifold 52 is connected with the jacks through 
a common line 54 with a branch 55 to the low pres 
Sure or head ends of the bowl jacks 6, a branch 56 
to the rod end of the ejector jack 20 and a branch 57 
to the rod end of the apron jack through the valve mech 
anism 64. 
Movement of the jacks in the direction opposite to 

that described above is accomplished by movement of 
any one of the valve spools in the opposite direction 
or to the left which communicates high pressure through 
the actuated Spool to the manifold 52 and thence to 
all of the jacks through line 54 and its branches 55, 
56 and 57. The valve spool which has been actuated 
to the left also opens communication to a discharge pas 
Sage 68 which is common to all of the spools and similar 
to the discharge passage 53. The discharge passage 60 
permits return of fluid from the jack which has been ac 
tuated through the passage 40 and line 41 to the reser 
voir. Under the condition just described where a Single 
Valve Spool is actuated and directs fluid to all three 
jacks, only the selected jack is moved because return 
flow from the other jacks is blocked by their respective 
spools which have remained in their neutral position. 

Pressure in the conduits communicating between the 
bowl jacks 16 on the scraper and the control valve on 
the tractor is relieved while the bowl is held in a raised 
position so that the lines are protected against excessive 
pressure resulting from the dynamic action of the weight 
of the bowl and its contents when being transported over 
rough terrain. This is accomplished by a check valve 
65, see FIG. 2, in a housing 66 associated one with 
each of the jacks 16. This check valve is urged toward 
its closed position by a spring 67 and is opened by 
pressure from the pump entering the rod end of the 
jack through the line 46 during raising of the bowl. 
With the check valve open, the fluid under pressure 
passes through the line 46a to the rod end of the jack. 
When the bowl is held in a raised position, the check 
Valve is closed by the spring 67, the force of which is 
augmented by fluid pressure within the spring chamber 
entering through orifices 68 in the valve element. 

Pressure in the spring chamber of the check valve 
65 is reduced when it is desired to lower the bowl and 
this is accomplished through a line 72 communicating 
between the spring chamber and a passage 73 (see FIG. 
1) which upon movement of the spool 16a, to the left 
for lowering the bowl, will communicate with a groove 
74 in the spool 16a and through this groove with a 
Second passage 75 in the valve housing, and a bleed 
line 76 communicating between the passage 75 and the 
reservoir. With fluid pressure thus reduced in the spring 
chamber 67, pressure in line 46a, due to weight of the 
bowl, becomes effective to open the check valve 65 and 
permit return of fluid from the rod end of jack 16 
through the line 45 as previously described. This is ac 
complished by a pilot piston 78 with an end 79 engage 
able with the check valve when it is in its closed po 
sition. Pressure from the rod end of the jack is com 
municated through a passage 80 to the interior of the 
pilot piston 78 moving it to the right as viewed in FIG. 
2 and opening the check valve against the closing force 
of spring 67. 
To provide for dropping or lowering of the bowl at 
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4. 
a rate in excess of that resulting from normal operation 
of the control valve for moving the bowl toward its 
lowered position, a quick drop valve 86 is contained in 
the housing 66. This valve closes communication be 
tween the head end and rod end of the jack by way of 
a line 55a, passage 88 and line 46a. When the valve 
86 is opened, as by movement toward the right as viewed 
in FIG. 2, flow from the rod end to the head end of 
the jack permits rapid downward movement of the piston 
due to the weight of the bowl and its contents and with 
out evacuating the head end of the jack. The check 
or quick drop valve is urged toward its closed position 
by a spring 89 acting against a pilot piston 9 slidable 
in the valve bore and abutting the valve as shown. The 
pressure of the spring 89 is augmented by fluid pres 
sure communicated from the line 46 through a pas 
sage 9 in the valve housing and communicating with 
the spring chamber. The pilot piston 9 prevents open 
ing of the quick drop valve when the pressure in pas 
sage 88 is less than the pressure in line 46 and the spring 
chamber. When it is desired to permit the valve 86 
to open under pressure of fluid in the line 46a, the 
pressure in the spring chamber is vented through a line 
95. This line, as shown in FIG. 1, communicates with 
a passage 96 in the control valve housing adjacent the 
bleed passage 73 previously described and can be opened 
by movement of the spool 16a toward the left beyond 
its bowl lowering position. This further movement of 
the spool 16a toward the left provides communication 
between the passage 96 and the passage 75 so that pres 
sure in the chamber of spring 89 (FIG. 2) is relieved 
through the line 76 to the reservoir. Pressure for open 
ing the valve 86 is admitted to its face through orifices 
92 in a cup-shaped stop member and fluid flows through 
orifices 93 in the valve body. Meanwhile the spool 6a 
having been moved to its bowl lowering position, the 
chamber of its spring 67 has been vented through the 
line 72 and pressure in pilot piston 78 has opened the 
check valve. 
A spring 98 in the centering spring assembly 26 is used 

in addition to the conventional centering spring which is 
shown at 99. When the centering spring 99 is com 
pressed by movement of the spool to its bowl lowering 
position, a flange 100 on the spring seat engages an annu 
lus 101 which serves as a seat for the heavier spring 98 
providing a stop which can be sensed by the operator, 
Further leftward movement of the spool is accomplished 
only by greater operator effort sufficient to compress the 
spring 98. 

It is to be understood that the check valves associated 
With the jacks 16 as well as the bleed lines associated with 
them are identical for both of the bowl jacks. In order 
to insure balanced pressure in the rod ends of the two 
jacks, the valve housings 66 are interconnected by a small 
line 105 which, as shown in FIG. 2, forms communica 
tion between the lines 46a which communicate with the 
rod ends of the jacks. 
Due to the construction described above wherein the 

load supporting check valve is disposed intermediate the 
jack 16 and the quick drop valve, the load Supporting 
Valve serves in its normally closed condition to prevent 
flow of fluid from the rod end to the head end of the 
cylinder. Consequently leakage or breaking of the line 
95 which permits opening of the quick drop valve will 
not result in accidental dropping of the bowl. 
We claim: 
1. In combination with a tractor drawn earthmoving 

Scraper having a bowl, a hydraulic circuit, means Supply 
ing fluid under pressure to said circuit, a double acting 
hydraulic jack in said circuit for raising and lowering the 
bowl, and means in said circuit including a control valve 
on the tractor for directing fluid to said jack, a fluid pas 
Sage between the head and rod ends of the jack a quick 
drop valve in Said passage preventing flow between the 
head end and rod end of said jack, means normally com 
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municating fluid under pressure to said quick drop valve 
to hold it closed, means to vent said fluid to permit open 
ing of the valve, and a load supporting check valve dis 
posed in the circuit between the cylinder and the quick 
drop valve to prevent accidental bowl drop upon leakage 
of said venting means. 

2. The combination of claim 1 in which the venting 
means is associated with the control valve on the tractor, 
and means to effect opening of the load supporting check 
valve upon actuation of the venting means. O 

6 
3. The combination of claim 2 in which the control 

valve effects opening of the quick drop valve and the load 
supporting check valve upon movement beyond a normal 
bowl lowering position. 
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