
Aug. 9, 1966 G. P. KOCH 3,265,229 

Filed Dec. 2, l963 2. Sheets-Sheet l 

. . . 

o Ts SEESCPCs 
SEEastE Z Ess - INVENTOR 
prey BY Gaye 246c: 

4a/2.4 y 

  

  

  

  

  

  

  

  



3,265,229 G, P. KOCH 

AUTOMATIC BUCKET POSITIONING MECHANISM 

Aug. 9, 1966 

2. Sheets-Sheet 2 Filed Dec. 2, 1963 

2% 

99 

Zá. 
ap2 724M. 

S\ 
Šs 

INVENTOR. 
Gaye Aach 

4zee/2 3. 

# % 

29(9) […]% 
4 & || ? % No.g 

  

  

  

  

  

  

  



United States Patent Office 3,265,229 
Fazenied August 9, 1936 
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2. 

Filed Dec. 2, 1963, Ser. No. 327,259 
1A Clairas. (CE. 2 4-40) 

This invention relates to a material handling apparatus 
Such as loaders and the like and, in particular, to a front 
end loader characterized by means for automatically dis 
posing the material handling bucket thereof in a low level 
digging position in response to lowering of the bucket-Sup 
porting boom from a high lift dump position or the like. 

Referring to front end loader vehicles as an example 
of one type of material handling apparatus with which the 
present invention may be used to advantage, such loader 
vehicles typically comprise a boom pivotally mounted on 
a mobile vehicle for raising and lowering movement rela 
tive thereto, a bucket pivotally mounted on an extreme 
end of the boom for movement between digging and dump 
ing positions relative thereto, hydraulically operable boom 
and bucket jacks respectively suitably carried by the ve 
hicle and connected to the boom and bucket to control 
movement thereof, and a suitable fluid pressure circuit 
means including manually operable boom and bucket 
selector valves to selectively control independent opera 
tion of the boom and bucket jacks and, hence, vertical 
movement of the boom and pivotal movement of the 
bucket thereon. 
One typical cycle of operation of such a loader vehicle 

comprises approaching a load of material to be dug or 
otherwise picked up with the boom disposed in a lowered 
position and the bucket disposed relative thereto in a 
digging position; that is, with the floor of the bucket dis 
posed in a generally horizontal material-receiving position 
although, of course, the digging position may be varied 
from the aforementioned position in accordance with other 
operating conditions such as, for example, the desire of 
the vehicle operator to dig down from ground level. in 
any event, after a load is dug, the vehicle operator will 
often operate the bucket selector valve to roll or curl 
the bucket rearwardly about its mounting oil the boom to 
dispose the bucket in a low level load retaining position. 
Thereafter, the boom jacks will be energized by shiftinfi 
the boom selector valve to raise the boom to a desired posi 
tion for subsequent dumping. When the desired boom 
elevation is reached, as with respect to a truck into which 
the contents of the bucket are to be dumped, the bucket 
selector valve in again shifted to this time roll or curl the 
bucket forwardly about its mounting on the boom to dis 
pose the bucket in a dumping position; that is, a position 
in which the aforementioned floor of the bucket extends 
at an angle below a horizontal plane through the pivot 
axis of the bucket on the boom. As a result, the contents 
of the bucket are discharged. Thereafter, the vehicle op 
erator will begin to manipulate both the boom and bucket 
selector valves in an effort to once again dispose the boon 
and bucket in their low level digging positions. In other 
words, either jointly or independently, the boom and 
bucket selector valves must be manipulated to again lower 
the boom while at the same time rolling the bucket rear 
wardly about its mounting on the boom to again assume 
the desired digging position. 
As will be readily appreciately by those acquainted with 

this art, considerable skill, often lacking, is required of 
the operator of such a loader vehicle in efficiently and 
expeditiously returning the loader apparatus to the low 
level digging position while manipulating the Selector 
valves aforementioned. However, even apart from 
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dexterity, coordination and timing required of the vehicle 
operator in this regard, a further problem is presented 
due to difficulty of observing the position of the bucket 
once it approaches ground level; that is, in the typical in 
stallation, the bucket is disposed in front of the vehicle 
relatively remote from the vehicle operator's position and 
below his line of sight so that, even if he does efficiently 
return the boom and bucket to an approximate low level 
digging position, it is extremely difficult for him to make 
any final adjustment required to provide the actual bucket 
digging position desired. 

in view of the foregoing considerations, the present in 
vention is directed to a loader vehicle of the general type 
aforementioned comprising a boom pivotally mounted on 
a vehicle for movement between raised and lowered posi 
tions relative thereto, fluid pressure operated boom jacks 
operatively connected between the vehicle and boom to 
move the latter between its positions, a material handling 
implement, such as a bucket, pivotally mounted on the 
iboom for movement between predetermined positions, 
such as digging and dumping positions, relative thereto, 
and fluid pressure operated bucket jacks operable on the 
bucket to move the latter between its positions aforemen 
tioned, and is particularly characterized by control means 
for automatically moving the bucket or other implement 
to its digging position or the like in response to movement 
of the boom toward its lowered position, thereby com 
pletely eliminating the requirement of any operator-at 
tendance whatsoever to the bucket selector valve in final 
ly disposing the bucket in the desired digging position. 
More specifically in this regard, the present invention 

is particularly characterized by the fact that the fluid cir 
cuit means provided for supplying fluid under pressure to 
the boom and bucket jacks to accomplish their normal 
functions at all times communicates exhaust fluid from the 
boom jack as the boom is lowered to the bucket jack to 
tend to operate the latter to move the bucket from a dump 
ing position to the digging position thereof, and control 
valve means are provided in such circuit means for con 
trolling the flow of such exhaust fluid and to permit such 
fow so long as the bucket has not reached the desired 
digging position but, once such digging position is reached, 
such flow is interrupted while operating fluid may still be 
supplied to and exhausted from the boom jack in the event 
that it still requires further lowering. 
More specifically, the present invention is further par 

ticularly characterized by the fact that the aforementioned 
control valve means comprises a first control valve hav 
ing a first position preventing exhaust of fluid from and 
operation of the bucket jack independently of the bucket 
selector valve, and a second position permitting Such ex 
haust and operation, the first control valve being movable 
automatically from its first to its Second position in re 
spone to the pressure of fluid being exhausted from the 
boom jack as the boom is lowered while the bucket is 
displaced from its final desired digging position, a Sec 
ond control valve having a first position preventing fluid 
exhausted from the boom jack from being returned to 
the source or low pressure side of the circuit means, and 
a second position permitting such return, and means Op. 
eratively connecting the bucket to the second control 
valve to automatically dispose the latter in the first and 
second positions thereof, respectively, with the bucket in 
said dumping and digging positions thereof. 
As a result, at any time that the bucket is displaced 

from the digging position toward the dumping position 
thereof, the aforementioned second control valve will 
occupy its first position aforementioned to prevent ex 
haust from the boom jack from being returned to source, 
and necessitating it to flow to and operate the bucket 
jack to move the bucket toward the digging position, ex 
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haust from the bucket jack being supplied through the 
first control valve aforementioned which has been shifted 
to its second position as a result of the second control 
valve being disposed in the first position thereof. As 
soon as the bucket reaches its digging position, however, 
the second control valve is automatically disposed in its 
second position permitting exhaust fluid from the boom 
jack, as the boom may be further lowered, to be returned 
through the second control valve to the source to inter 
rupt any further operation of the bucket jack. 
The present invention is further characterized by the 

fact that, notwithstanding the fluid intercommunication 
between the bucket and boom jacks during automatic 
positioning of the bucket in a digging position as the 
boom is lowered, the bucket and boom jacks are otherwise 
completely independently operable in the manner of 
conventional loader vehicles. 

In order to facilitate an understanding of the inven 
tion, a preferred embodiment thereof will now be de 
scribed with reference to the enclosed drawings in which: 
FIGURE 1 is a side elevational view of a loader ve 

hicle illustrating a preferred embodiment of the invention, 
the loader linkage being shown in solid line in a low level 
digging position and in phantom line in a high lift dump 
ing position; 
FIGURE 2 is a schematic illustration of the hydraulic 

circuitry and components of the fluid power system of 
the vehicle of FIGURE 1; 
FIGURE 3 is a sectional view of a control valve in 

cluded in the system of FIGURE 2; and 
FIGURE 4 is a sectional view of another control valve 

included in the system of FIGURE2. 
Referring now to the drawings, and particularly FIG 

URE 1 thereof, the numeral 10 generally indicates an 
agricultural tractor or other mobile vehicle having the 
usual ground-engaging wheels 2 and operator's station 
14. A front end loader linkage is indicated generally at 
16 as being mounted on vehicle 10, such linkage prefer 
ably comprising paired booms or lift beams and associ 
ated bucket tilt linkages which are identical in construc 
tion. Thus, only one side of such linkage is shown in 
FIGURE 1. 
Thus, each boom or lift beam 18 has one end thereof 

suitably pivotally mounted on a horizontal transverse 
axis 20 to the frame of the vehicle 10 and is adapted to 
be adjusted vertically relative to the vehicle between the 
positions illustrated in FIGURE 1 by a boom jack 22 
having its cylinder element pivotally connected at 24 to 
the main frame of the vehicle and the piston element re 
ciprocably disposed therein pivotally connected at 26 to 
the boom intermediate the ends of the latter. 
A conventional loader bucket 28 is pivotally mounted 

on the horizontal transverse axis 30 on and between the 
forward ends of the booms 18. Rolling movement of 
the bucket 28 between the low level digging position and 
high lift dumping position illustrated tn FIGURE 1 is 
controlled by a bucket tilt linkage of which there is usu 
(ally a pair as aforementioned, one for each lift beam or 
boom i8. Each such tilt linkage is illustrated as com 
prising a bucket tilt jack 32 having the cylinder element 
thereof pivotally connected at 34 to the boom 18 inter 
mediate the ends of the latter and the relatively recipro 
cable piston member pivotally connected at 36 inter 
mediate the ends of a tilt lever 38 pivotally connected at 
40 to the boom 18 and at 42 to one end of a tilt link 44 
having its other end pivotally connected at 46 to the 
bucket on an axis spaced from the axis of the pivotal 
connection 30 of the latter on the booms. As will be ap 
preciated, extension and retraction of the boom jacks 22 
under fluid pressure and in a manner to be described 
more fully hereinafter will result, respectively, in rais 
ing and lowering of the booms 8 between the positions 
illustrated in FIGURE 1. In similar fashion, extension 
and retraction of the bucket tilt jacks 32 will result, re 
spectively, in rolling the bucket clockwise and counter 
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4 
clockwise in FIGURE 1 between dumping and digging 
positions relative to the booms and the ground. 
The fluid system for controlling operation of the afore 

described construction comprises a reservoir 48 for a 
suitable operating fluid, such as oil, for delivery through 
the filter 50 to the inlet of a suitable pump 52 which 
discharges such fluid under a suitable and desired pres 
Sure to the inlet gallery 54 of a valve manifold illus 
trated at 56 in FIGURE 1 as mounted at operator's sta 
tion 14, and housing the bucket and boom selector valves 
indicated generally and respectively at 58 and 60 in FIG 
URE. 2. As is indicated in FIGURES 1 and 2, both the 
bucket and boom selector valves are the type including a 
manually shiftable valve spool operatively connected to 
the pivotal operating levers 62. Furthermore, and as 
further illustrated, the selector valves are of the self-cen 
tering type; that is, of the type in which spring means are 
utilized to normally dispose the shiftable valve spools in 
a neutral or centered position preventing any flow what 
soever from the gallery 54 through the respective valves 
to the various instrumentalities controlled thereby and, 
to further prevent any such reverse flow of fluid from 
Such instrumentalities through such valves to the reser 
WOl. 

It will be seen that one port 64 of the bucket selector 
valve 58 communicates through the conduit 66 and 
branch conduit 68 with the piston rod sides of the re 
spective bucket tilt jacks 32, while the piston head sides 
thereof are connected through the branch conduit 70, 
conduit 72 and conduit 74 to the other port 76 of the 
bucket selector valve 58. 

in Somewhat similar fashion, one port 78 of the boom 
Selector valve 60 is connected through the conduit 80 
and the branch conduit 82 to the piston rod sides of the 
respective boom jacks 22, while the piston head sides 
thereof are communicated through the branch conduit 84, 
conduit 86, control valve 88 suitably mounted on one of 
the booms 18, and conduits 90 and 92 to the other port 
94 of the boom selector valve. 
More specifically in this regard, and referring par 

ticularly to FIGURES 2 and 4, the control valve 88.com 
prises the valve body 96 including the port 98 com 
municating with conduit 86, opposed port 100 com 
municating through the one-way check valve 102 with 
the conduit 90, and the port 104 communicating freely 
with the conduit 90. A conventional valve spool 106 
having the axially spaced valve lands 108 is reciprocably 
disposed within the valve body 96 to control flow of 
fluid therethrough in a manner to be described herein 
after, the Spring element 110 at one end of the Spool con 
tinuously biasing the latter to the left in FIGURES2 
and 4 toward and to the position therein illustrated. The 
other end of the valve spool is connected through the 
Spring element 112 illustrated particularly in FIGURE 1 
and cable or similar motion-transmitting mechanism 114 
to one of the tilt levers 38 so as to position the Spool 

accordance with the position of the bucket relative to the booms. 
In FIGURES 1, 2 and 4, the control valve spool 106 

is shown in its extreme leftward position which is the 
position it assumes immediately upon the bucket 2s 
reaching the digging position illustrated in full line in 
FIGURE 1. In such position, it will be manifest that 
fluid in the conduit 86 may flow from port 98 to port 104 
and through the conduits 90 and 92 to the boom selector 
valve 69. However, with the bucket rolled to the dump 
ing position illustrated in phantom line in FIGURE 1, 
the Spool 106 will be shifted to an extreme position to 
the right in FIGURES 2 and 4 wherein the lift valve land 
63 prevents communication between the ports 98 and 
164 of the control valve and, due to the presence of the 
One-Way check valve 102, fluid may not flow from the 
conduit 86 through control valve 88 to the conduit 90 
and back to the boom Selector valve. On the other hand, 
whether the spool of the control valve 88 is in the posi 
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tion shown in FIGURES 2 and 4 or shifted to the extreme 
right as aforedescribed, it will be immediately clear that 
fluid may at all times flow from the conduit 92 through 
either the port E.94 or past the check valve 32 and 
through the port E90 to the port 98, depending upon the 
particular position of the valve spool. 
Another control valve 516 is suitably fixedly mounted 

on one boom 18, and is associated with the hydraulic 
circuitry aforedescribed and, referring particularly to 
FIGURES 2 and 3, comprises a valve body A13 having 
the port 123 communicating with conduit 86, port 22 
communicating through the one-way check valve 24 with 
the branch conduit 68, the port 126 communicating 
through the one-way check valve i28 with the conduit 72 
and branch conduit 78, and the port 536 communicating 
with the conduits 90 and 92. A conventional waive spool 
132 is axially shiftably mounted within the valve body 
18 and includes the valve lands 34 and 36 respec 

tively controlling communication between the respective 
pairs of ports 120 and 22, and A26 and 38. The land 
134 includes axially undercut portions 138 serving to 
insure communication between the ports 20 and 22 in 
the position thereof illustrated in FIGURES 2 and 3, as 
well as all other positions thereof as will become appar 
ent hereinafter. The spring construction i49 at one end 
of the spool continuously biases the latter to the right and 
to the position illustrated in FIGURES 2 and 3, while 
permitting shifting movement of the spool to the left to 
respectively communicate ports E20 and 122 and ports 
A26 and 3) for free unrestricted communication there 
between. With the spool disposed in the position of FIG 
URES 2 and 3, the port 120 will communicate with the 
port 122 as aforementioned, but no flow is possible be 
tween the ports 126 and 130. 

Referring now to the operation of the aforedescribed 
loader vehicle, it may be assumed that the loader linkage 
B6 and the components of the hydraulic circuitry asso 
ciated therewith are all in the positions illustrated in the 
drawings; that is, that the booms 18 are lowered and the 
bucket 28 is disposed in its low level digging position as 
illustrated in full line in FIGURE 1, with the bucket and 
boom selector valves 58 and 69 in their neutral positions 
and the control valves 88 and 16 in the positions illus 
trated. It may now be further assumed that a load of 
material has been received in the bucket in the full line 
position of FIGURE 1, and that the vehicle operator now 
wishes to transfer the load for dumping into a truck or 
the like. At this time, he may shift the bucket Selector 
valve 58 to the left in FIGURE 2 to communicate fluid 
under pressure from the manifold gallery 54 through the 
port 64 to the conduit 66. Fluid under pressure is thus 
supplied through the branch conduit 68 to the piston rod 
sides of the bucket tilt jacks 32 to cause them to retract 
to roll the bucket counterclockwise in FiCURE 1 about 
the pivot axis 30 to a low level load-retaining position in 
which the mouth of the bucket is disposed Substantially 
horizontal to cradle the load in a non-Spilling attitude 
relative to the ground. Check valve 124 prevents fluid 
so supplied from being communicated to control valve 
516. As the bucket tilt jacks are retracted in this manner, 
fluid is exhausted from the piston head sides thereof 
through the branch conduit 79, conduit 72 and conduit 74 
to and through the port 76 of the bucket selector valve to 
reservoir. Although fluid being exhausted froin the 
bucket jacks may open the check valve 128 in conduit 
72, it will be clear that fluid may not flow from the con 
duit 72 between the ports 126 and 130 of control valves 
i6 since the valve and 136 of the spool valve 32 pre 

vents such flow, thereby insuring that all exhaust fluid 
from the bucket tilt jacks is returned to reservoir. The 
operator then releases lever 62 associated with the bucket 
selector valve to allow the latter to return to its neutral 
or centered position. 
With the load so cradled, the vehicle operator may now 

shift the boom selector valve 66 to the left in FIGURE 2 
to supply fluid under pressure from the manifold gallery 
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6 
54 through the valve port 94 to the conduit 92, conduit 
90, port 164 and past spool. 106 of control valve 88 to 
port 98 thereof and conduit 86 to the branch conduit 84 
and the piston head sides of the boom jacks 22. Thus, 
the boom jacks will be extended to raise the boom toward 
and to the phantom line position of FIGURE 1. As the 
boom is so raised, fluid is exhausted from the piston rod 
sides of the boom jacks into the branch conduit 32 and 
conduit 80 through the port 78 of the boom selector valve 
to reservoir. The boom selector valve is allowed to return 
to its neutral position after the booms have reached the 
desired elevation. 
At this juncture, it should be noted that pressurization 

of the piston head sides of the boom jacks 22 for the 
purpose and in the manner aforedescribed results in 
delivery of fluid under pressure from the conduit 92 
through the port 39 to the interior of the valve body 1:8 
of control valve 16 between the valve lands 34 and 36. 
Due to the equal opposed areas of such lands, however, 
no shifting movement of the valve spool 32 occurs solely 
by reason of such pressure. However, such fluid under 
pressure is also delivered through the control valve 88 
to the conduit 36 in the manner aforedescribed, and such 
conduit 85 communicates with the port 120 and through 
the undercut portions 133 in the valve spool land 134 to 
the port 122. Fluid so flowing from the port 120 to the 
port 122 will act upon the right-hand end of the valve 
spool land 34 to overcome the balanced pressure con 
dition between the valve lands 34 and 36 and cause the 
valve spool to shift to the left in FIGURES 2 and 3 
against the influence of spring E43. Pressure in the con 
duit 92 is then available to flow from the port 138 to the 
port 126 and into the conduit 72, but cannot flow any 
further due to the presence of the check valve 128. Thus, 
pressurization of the boom jacks in this manner does not 
extend the bucket jacks 32. Furthermore, operating fluid 
is prevented from flowing past check valve 124 to the rod 
sides of bucket jacks 32 to retract the latter, since fluid 
is trapped in the piston head sides thereof with the bucket 
selector valve 58 in its neutral position. 
When the booms are elevated to the desired height as 

indicated by the phantom line position of FIGURE 1, the 
vehicle operator will then shift the bucket selector Valve 
58 to the right. As a result, pressure from the manifold 
gallery 54 will be communicated through port 76 to the 
conduit 74, conduit 72 and, hence to the branch conduit 76 
and the piston head sides of the bucket tiltjacks 32. Fluid 
in conduit 72 is prevented from flowing past check valve 
128 and control valve 156 since the latter is in the position 
illustrated. As a result, the jacks are extended to pivot 
the tilt levers 38 clockwise in FIGURES 1 and 2 to dump 
the bucket as illustrated in phantom line in FIGURE 1. 
In so dumping the bucket, exhaust fluid from the piston 
rod sides of the bucket tiltjacks is returned through branch 
conduit 68, conduit 66 and port 64 of the bucket Selector 
valve to reservoir. Such exhaust of the bucket tilt jacks 
is prevented from communicating with the control valve 
A 6 by means of the one-way check valve 124. The oper 
ator allows the bucket selector valve 58 to return to its 
neutral position after the bucket is dumped. 
As soon as the bucket 28 is rolled clockwise from the 

position it occupies on and relative to the booms which 
provide a digging position when the booms are lowered 
as aforementioned, the valve spool 06 of the control valve 
88 is shifted to the right in FiGURES 2 and 3 to prevent 
communication between the ports 98 and 104. Further 
more, to the extent that clockwise roll of the bucket to a 
dumping position exceeds the extent of travel permissible 
of the spool. 166 relative to the valve body 96, the spring 
112 forming a part of the connection between the valve 
spool 166 and the rod or cable mechanism 114 accomo 
dates such additional bucket motion in the manner of a 
lost motion connection. It will also be apparent at this 
point that the relative positions of the booms and bucket 
at which the latter will shift spool 86, thereby determin 
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ing the digging position desired, may be adjusted by ad 
justing the length of the cable or rod 114. 

After dumping the bucket in this manner, the vehicle 
operator may shift the boom selector valve 60 to the right 
in FIGURE 2 to communicate fluid pressure from the inlet 
gallery 54 through the port 78 to the conduit 80, and 
through the branch conduit 82 to the rod sides of the boom 
jacks 22. As a result, the boom jacks are retracted and 
lower the booms from the phantom line to the full line 
position of FIGURE 1. As these jacks are so retracted, 
fluid exhausted from the piston head sides thereof is com 
municated through the branch conduit 84 and conduit 86 
to the port 98 of control valve 88. However, with the 
bucket still displaced from its desired digging position, the 
valve spool 106 remains in its shifted position to the ex 
treme right in FIGURES 2 and 4 thereby preventing any 
communication from port 98 to port 104. Consequently, 
since flow from the control valve 88 from port 100 is pre 
vented by the one-way check valve 102, exhaust fluid from 
the boom jacks is trapped in the conduit 86. As a conse 
quence, the pressure of such exhausted fluid enters the port 
120 of control valve 116 and passes through the undercut 
portions 138 of valve spool land 134 to act upon the right 
end of the latter and shift the valve spool to the left in 
FIGURES 2 and 3. As a result of such movement, the 
port 120 communicates with the port 122 to supply ex 
haust fluid from the boom jacks past the one-way check 
valve 124 to branch conduit 68 and the rod sides of the 
bucket tilt jacks 32. As a result, the bucket tilt jacks 
begin to retract while exhaust fluid therefrom flows 
through the branch conduit 70, and is prevented from 
flowing through the conduit 74 and bucket selector valve 
58 since the latter is in its neutral position. However, 
such exhaust fluid flows through the conduit 72 and past 
one-way check valve 128 to the port 126 of control valve 
116. Since the valve spool of the latter valve is shifted to 
the left, the exhaust fluid from the tiltjacks is further com 
municated from the port 126 to the port 130 and conduit 
92, and through the port 94 of the boom selector valve to 
reservoir. 

Either at the time that the booms 8 reach their extreme 
lowered position or some time prior thereto, usually the 
latter, the fluid interchange between the boom jacks and 
bucket tilt jacks as aforedescribed will have sufficiently 
retracted the bucket tiltjacks so as to automatically result 
in disposition of the bucket 28 in the desired low level dig 
ging position once the booms reach their lowered position. 
When such digging position is reached, and as sensed by 
pivotal movement of the tilt lever 38 and the connection of 
the latter to the valve spool 106, the control valve 88 is 
returned to the position illustrated in FIGURES 2 and 4. 
At this time, the port 98 of the control valve is immediate 
ly communicated with the port 104 thereof for flow of 
boom jack exhaust fluid from the conduit 86 through the 
ports 98 and 104 to the conduits 90 and 92 and through 
the port 94 of the boom selector valve to reservoir. Since 
exhaust fluid from boom jacks is now free to return 
through the conduit 86 to reservoir in this manner, pres 
sure is relieved from the right-hand end of the valve spool 
land 134 of control valve iii.6 resulting in the spring 140 
shifting the latter to the right in FIGURES 2 and 3. As 
a result, valve land 136 prevents any further flow of ex 
haust fluid from the bucket tilt jacks through the conduit 
72 to ports 126 and 130. Hence, the bucket is automati 
cally disposed in its digging position relative to the booms. 
When the booms reach the desired lowered position, the 
boom selector valve 60 is released and thereby automati 
cally returns to its neutral position. 
From the foregoing description, it will now be apparent 

that the present invention functions to automatically roll a 
loader bucket from a high lift dumping position to a low 
level digging position relative to a vertically adjustable 
boom in response to lowering of the latter. By the same 
token, raising of the boom or pivotal movement of the 
bucket on the boom in either of two directions may be 
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accomplished totally independently from lowering move 
ment of the boom. Furthermore, the bucket may be 
pivoted in either direction on the boom irrespective of the 
elevation of the boom at any given time. In other words, 
although lowering of the boom will automatically result 
in moving the bucket from the phantom line dumping posi 
tion toward the full line digging position, it may for one 
reason or another be desired to stop the boom at an 
elevation intermediate those illustrated in FIGURE 1. At 
any such intermediate elevation, it will be readily appar 
ent that actuation of the bucket selector valve 58 will re 
sult in pivotal movement of the bucket on the boom in 
dependently of operation of the boom jacks 22. In short, 
the loader linkage 16 of the present invention provides all 
of the advantages of independent actuation of the boom 
and bucket of a conventional loader, while additionally 
providing for concert movement of the bucket and boom 
when lowering the latter from a high lift dumping position 
to automatically dispose the bucket in a low level digging 
position without any attention whatsoever of the vehicle 
operator. 
The embodiments of the invention in which an exclu 

sive property or privilege is claimed are defined as fol 
lows: 

1. In the combination comprising a material handling 
implement pivotally mounted on boom means for move 
ment toward and from a predetermined position relative 
thereto, said boom means being pivotally mounted for 
raising and lowering movement thereof, and fluid pres 
sure operated implement and boom means jacks respec 
tively operable to move said implement and boom means; 
the improvement comprising fluid circuit means intercon 
necting said implement and boom means jacks, and con 
trol valve means in said circuit means operably connected 
to said implement to sense a position of the latter dis 
placed from said predetermined position thereof, said 
control valve means being operable automatically in re 
sponse to displacement of said implement from said pre 
determined position thereof and actuation of said boom 
means to lower the latter to move said implement toward 
said predetermined position thereof. 

2. In the combination comprising a material handling 
implement pivotally mounted on boom means for move 
ment toward and from a predetermined position relative 
thereto, said boom means being pivotally mounted for 
raising and lowering movement thereof, and fluid pres 
sure operated implement and boom means jacks respec 
tively operable to move said implement and boom means; 
the improvement comprising fluid circuit means intercon 
necting said implement and boom means jacks, and con 
trol valve means in said circuit means operably connected 
to said implement to sense a position of the latter dis 
placed from said predetermined position thereof, said con 
trol valve means being operable automatically in response 
to displacement of said implement from said predeter 
mined position thereof and actuation of said boom means 
to lower the latter to supply fluid from said boom means 
jack to said implement jack and automatically move said 
implement toward said predetermined position thereof. 

3. The combination according to claim 2 wherein said 
control valve means is operable automatically to discon 
tinue supply of fluid from said boom means jack to said 
implement jack upon said implement reaching said pre 
determined position thereof. 

4. In the combination comprising a vehicle, boom 
means pivotally mounted on said vehicle for movement 
between raised and lowered positions relative thereto, 
fluid pressure operated boom jack means operatively in 
terconnecting said vehicle and boom means and operable 
to move the latter between said positions thereof, a ma 
terial handling bucket pivotally mounted on said boom 
means for movement between digging and dumping posi 
tions relative thereto, and fluid pressure operated jack 
means operable to move said bucket between said posi 
tions thereof; the improvement comprising fluid circuit 
means interconnecting said boom and bucket jacks, and 
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control valve means in said circuit means operably con 
nected to said bucket to sense said dumping position there 
of, said control valve means being operable automatical 
ly in response to said bucket being in said dumping posi 
tion thereof and actuation of said boom means to lower 
the latter to supply fluid from said boom jack means to 
said bucket jack to automatically operate the latter and 
move said bucket toward said digging position thereof. 

5. The combination according to claim 4 wherein said 
control valve means is operable automatically to discon 
tinue supply of fluid from said boom jack means to said 
bucket jack upon said bucket reaching said digging posi 
tion thereof. 

6. In the combination comprising a vehicle, boom 
means pivotally mounted on said vehicle for movement 
between raised and lowered positions relative thereto, 
fluid pressure operated boom jack means operatively in 
terconnecting said vehicle and boom means and operable 
to move the latter between said positions thereof, a ma 
terial handling bucket pivotally mounted on said boom 
means for movement between digging and dumping posi 
tions relative thereto, and fluid pressure operated bucket 
jack means operable to move said bucket between said 
positions thereof; the improvement comprising fluid cir 
cuit means interconnecting said boom and bucket jack 
means, the improvement comprising first control valve 
means having a first position preventing flow of operating 
fluid from said boom jack means to said bucket jack 
means to operate the latter and a second position to per 
mit such flow to Supply fluid being exhausted from said 
boom jack means as said boom is lowered to said bucket 
jack means to operate the latter and move said bucket 
toward said digging position thereof, said first control 
Valve means being movable automatically from said first 
to said second position thereof in response to the pressure 
of fluid being exhausted from said boom jack means as 
Said boom is lowered with said bucket in said dumping 
position thereof, second control valve means having a 
first position preventing flow of fluid being exhausted from 
said boom jack means to a low pressure side of said cir 
cuit means and a second position permitting such flow, 
and means operatively connecting said bucket to said sec 
ond control valve means to automatically dispose the lat 
ter in said first and second positions thereof, respectively, 
with said bucket in said dumping and digging positions 
thereof. 

7. in the combination comprising a vehicle, boom 
means pivotally mounted on said vehicle for movement 
between raised and lowered positions relative thereto, 
fluid pressure operated boom jack means operatively in 
terconnecting said vehicle and boom means and operable 
to move the latter between said positions thereof, a ma 
terial handling bucket pivotally mounted on said boom 
means for movement between digging and dumping posi 
tions relative thereto, and fluid pressure operated bucket 
jack means operable to move said bucket between said 
positions thereof; the improvement comprising fluid cir 
cuit means interconnecting said boom and bucket jack 
means, Said fluid circuit means at all times communi 
cating exhaust fluid from said boom jack means as said 
boom is lowered to said bucket jack means to tend to 
operate the latter to move Said bucket from said dumping 
to said digging position thereof, first control valve means 
having a first position preventing exhaust of fluid from 
and operation of Said bucket jack means and a second 
position permitting such exhaust and operation, said first 
control valve means being movable automatically from 
said first to said second position thereof in response to 
the pressure of fluid being exhausted from said boom jack 
means as said boom is lowered with said bucket moved 
from said digging position thereof, second control valve 
means having a first position preventing flow of fluid being 
exhausted from said boom jack means as said boom 
means is lowered to a low pressure side of said circuit 
means and a Second position permitting said flow, and 
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means operatively connecting said bucket to said Second 
control valve means to automatically dispose the latter in 
said first and second positions thereof, respectively, with 
said bucket in said dumping and digging positions thereof. 

8. The combination according to claim 7 wherein said 
circuit means further comprises a boom selector valve for 
selectively supplying operating fluid to said boom jack 
means, and wherein operating fluid may be supplied from 
said boom selector valve through said second control 
valve means to said boom jack means in either of Said 
positions of said second control valve means. 

9. The combination according to claim 7 further com 
prising check valve means permitting one-way flow of 
fluid from said boom jack means through said first con 
trol valve means to said bucket jack means while pre 
venting reverse flow therebetween during movement of 
said bucket jack means and said bucket from Said digging 
to said dumping position of the latter. 

10. In the combination comprising a vehicle, boom 
means pivotally mounted on said vehicle for movement 
between raised and lowered positions relative thereto, 
fluid pressure operated boom jack means operatively in 
terconnecting said vehicle and boom means and operable 
to move the latter between said positions thereof, a ma 
terial handling bucket pivotally mounted on said boom 
means for movement between digging and dumping posi 
tions relative thereto, and fluid pressure operated bucket 
jack means operable to move said bucket between said 
positions thereof; the improvement comprising fluid cir 
cuit means interconnecting said boom and bucket jack 
means, control valve means in said circuit means for au 
tomatically moving said bucket from said dumping to said 
digging position thereof in response to lowering said boom 
means, said control valve means comprising first control 
valve means having a first position preventing flow of 
operating fluid from said boom jack means to said bucket 
jack means to operate the latter and a second position to 
permit such flow to Supply fluid being exhausted from 
Said boom jack means as said boom is lowered to said 
bucket jack means to operate the latter and move said 
bucket toward said digging position thereof, said first con 
trol valve means being movable automatically from said 
first to said second position thereof in response to the 
pressure of the fluid being exhausted from said boom jack 
means as said boom means is lowered with said bucket 
in said dumping position thereof, second control valve 
means having a first position preventing flow of fluid being 
exhausted from Said boom jack means to a low pressure 
side of Said circuit means and a second position permitting 
Such flow, and means operatively connecting said bucket 
to Said second control valve means to automatically dis 
pose the latter in said first and second positions thereof, 
respectively, with said bucket in said dumping and digging 
positions thereof, said last-named means comprising ex 
tensible spring means to accommodate further movement 
of said bucket from said digging toward said dumping 
positions thereof after said second control valve means 
has been moved to said first position thereof. 

ii. In the combination comprising a vehicle, boom 
means pivotally mounted on said vehicle for movement 
between raised and lowered positions relative thereto, 
fiuid pressure operated boom jack means operatively in 
terconnecting said vehicle and boom means and operable 
to move the latter between said positions thereof, a ma 
terial handling implement pivotally mounted on said 
boom means for movement toward and away from a pre 
determined position relative thereto, and fluid pressure 
operated implement jack means operable to move said 
implement between said positions thereof; the improve 
ment comprising fluid circuit means interconnecting said 
boom and implement jack means, control valve means 
in said circuit means for automatically moving said im 
plement between said positions thereof in response to 
lowering Said boom means, said control valve means com 
prising first control valve means having a first position 
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preventing flow of operating fluid from said boom jack 
means to said implement jack means to operate the latter 
and a second position to permit such flow to supply fluid 
being exhausted from said boom jack means as said boom 
is lowered to said implement jack means to operate the 
latter and move said implement toward said predeter 
mined position thereof, said first control valve means 
being movable automatically from said first to said sec 
ond position thereof in response to the pressure of the 
fluid being exhausted from said boom jack means as said 
boom means is lowered with said implement in said 
dumping position thereof, second control valve means 
having a first position preventing flow of fluid being ex 
hausted from said boom jack means to a low pressure 
side of said circuit means and a second position permit 
ting such flow, and means operatively connecting said im 
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plement to said second control valve means to automati 
cally dispose the latter in said first and second positions 
thereof, respectively, with said implement in a position 
away from and in said predetermined position thereof, 
said last-named means comprising means to accommodate 
further movement of said implement from said predeter 
mined position thereof after said second control valve 
means has been moved to said first position thereof. 
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