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(571 ABSTRACT

A vehicle having one end of a boom pivoted on a sup-
port between raised and lowered positions with an im-
plement pivoted on the free end of the boom. First
and second fluid motors respectively have first ele-
ments pivoted on the implement and the support and
second elements pivoted on a link which is supported
on the boom intermediate the ends. In one embodi-
ment, the fluid rams are both located on the same side
of the boom and in the second embodiment, the fluid
rams are located on opposite sides of the boom.

2 Claims, 6 Drawing Figures
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EARTH WORKING IMPLEMENT
BACKGROUND OF THE INVENTION

The present invention relates generally to material
handling devices and more particularly to an improved
control mechanism for such devices.

One type of material handling device which has
found extensive use is an earth working unit in which a
boom is pivotally connected at one end on a support
and is adapted to be raised and lowered relative
thereto. An implement is then pivotally supported on
the. outer or free end of the boom and is moved
between extreme positions by a linkage system which
incorporates a fluid ram. In one such suit, the imple-
ment is a bucket and the unit is commonly referred to
as a “front end loader.”

In normal operation of a unit of this type, the bucket
is positioned in a ‘“dig” or working position and is
forced into a pile of material by forward movement of
the vehicle. The bucket is then pivoted or rolled back
on the boom or lift arms for the vehicle with sufficient
force to break out the mass of material within the
bucket from the remainder of the pile. Subsequently,
the lift arms are elevated a sufficient distance to raise
the bucket above the ground and the vehicle is driven
to some other location. Upon reaching the subsequent
location, the bucket is pivoted to a *‘dumping position”
where the contents are discharged, after which the
operation is repeated.

In an operation such as this, it is important that the
bucket be maintained at a “level position” while the
loader is driven from the first location to the second to
prevent the material or contents from being spilled. In
addition, it is desirable that the bucket automatically be
returned to the “dig” position after the implement has
been dumped so that the operator may attend to
maneuvering the vehicle between locations. It is also

“impottant to incorporate mechanism in the bucket con-
trol system which prevents the bucket from being
pivoted beyond the “rolled back™ position to insure
that the contents will not be dumped upon ‘the operator
and/or the vehicle.

While various types of controls have been proposed,
many of the devices presently in existence for perform-
ing the above functions are extremely complicated in
nature and are expensive to incorporate into the unit.

SUMMARY OF THE INVENTION

The present invention contemplates a simple and in-
expensive control mechanism for pivoting an imple-
ment between extreme positions on one end of a boom
that is pivotally supported at its opposite end on a vehi-
cle and adapted to be raised and lowered thereon. The
control mechanism includes first and second extensible
links which are arranged in generally end-to-end rela-
tion between the implement and the support and in
which one of the extensible links is moved from one ex-
treme position to another to pivot the implement from
a dumped to a working position and the second extensi-
ble link is moved from one extreme position to another
to move the implement from the working to the rolled
back position, The links cooperate to produce ‘a
mechanical leveling device during raising of the boom

on the vehicle and give positive protection against

pivoting the implement beyond the rolled back position
when the boom is.in the raised position.
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Stated another way, the present invention contem-
plates first and second fluid rams each having relatively
movable elements with one element of one ram opera-
tively connected to the implement and one element of
the second ram operatively connected to a support.
The second elements of the respective rams are inter-
connected through a link which is pivotally supported
on the boom. One of the fluid rams is moved between
extreme positions to move the implement from the
dumped position to a working or “return-to-dig”’ posi-
tion while the elements of the second fluid ram are
moved between extreme positions to move the imple-
ment from the working position the rolled back posi-
tion. In order to move the implement from the rolled
back to the dump position, the elements of both fluid
rams are moved to the opposite extreme position.

In one embodiment, the elements of the fluid rams
are connected to opposite ends of the link and the link
is pivoted intermediate its ends on the boom, so that ex-
tension of one fluid ram and retraction of the other
fluid ram will move the implement in one direction.

In an alternative embodiment, one end of the link is
pivoted on the boom and has the second elements of
the respective rams pivotally connected adjacent an
opposite end so that extension of the respective rams
will pivot the implement in one direction while retrac-
tion of the respective rams will pivot the implement in
the opposite direction.

The control means of the present invention allows
the operator to move the implement from its dumped
to a working position by actuating one of the fluid rams
from- one extreme position to the other extreme posi-
tion while movement of the implement from the work-
ing position to the rolled back position is accomplished
through actuation of the second fluid ram. Both fluid
rams are utilized to pivot or move the implement from
the rolled back to the dump position and the arrange-
ment considerably increases the rate of pivotal move-
ment from the rolled back to the dump position.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF
DRAWINGS

FIG. 1 discloses an earth working device having the
present invention incorporated therein;

FIGS. 2-5 are similar to FIG. 1 and show the device
in the various operative positions; and

FIG. 6 shows a slightly modified form of the present
invention.

DETAILED DESCRIPTION

FIG. 1 of the drawings shows an earth. working
device 10, such as a “front end loader,” having the
present invention incorporated therein. The device 10
includes a self-propelled vehicle 12 defining a pair of
space supports or uprights 14 (only one being shown).
Since all of the elements hereafter described, will be
duplicated on opposite sides of the machine, and are
substantially identical in construction, only one of the
elements has been shown and will be described.

The earth working device 10 includes a boom or lift
arm 16 pivotally supported at 18 on the support 14. An
implement 20, such as a bucket, is pivoted at 22 on the
opposite end of the boom 16 while the boom is adapted
to be raised and lowered on the support through a fluid
ram 24 interposed between the boom and the support.
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The implement or bucket 20 is adapted to be pivoted
on the boom by linkage means constructed in ac-
cordance with the present. invention. The linkage
means includes a first extensible and retractable link
for moving the implement from the dumped to a work-
ing position and a second extensible and retractable
link for moving the implement from the working to the
rolled back position. Both links or fluid rams are simul-
taneously actuated to move the implement from the
rolled back to the dumped position. With this arrange-
ment, the operator can move one of the rams from one
extreme position to the other extreme position to move
the implement from one position to a next and move-
ment of the second fluid ram between extreme posi-
tions will move the implement from the second to a
third position. By proper selection of the fluid rams, the
three positions will respectively define the dumped,
working and rolled back positions for the implement.

Thus, as shown in FIG. 1 the linkage means includes
a link or lever 30 pivoted intermediate its ends at 32 on
the boom 16. A first fluid ram 34 has a first element or
cylinder 36 pivotally connected to the support and a
second element or piston rod 38 pivotally connected to
one end of the link or lever 30. A second fluid ram 40
has one element or a cylinder 42 pivotally connected to
the opposite end of the link or lever 30 while its as-
sociated second element or piston rod 44 is operatively
connected to the implement 20 through a compound
linkage 46.

The compound linkage 46 includes a first link 48 and
a second link 50 which have their adjacent ends inter-
connected and respectively have opposite ends con-
nected to the implement and the boom. Thus, the com-
pound linkage cooperates with a portion of the boom
22 and a portion of the implement or bucket 20 to
define a parallelogram linkage.

The operation of the control system will now be
described with particular reference to FIGS. 2-5. As-
suming that the implement is in the dump position
shown in FIG. 5, the next sequence of operation for the
loader is to lower the boom or lift arms 22 and to move
the implement 20 from the dumped position on to a
working or ‘“‘return-to-dig” position. This is accom-
plished by supplying pressure fluid, from a source (not
shown), to the rod end of cylinder 42 to move the
piston rod from the fully extended position shown in
FIG. § to the fully retracted position shown in FIG. 4.

Simultaneous to the above pivotal movement of the
bucket or subsequent thereto, the pressured fluid is
also supplied to the head end of the cylinder forming
part of the fluid ram 34 to pivot the boom 22 on the
support 14 so as to move the implement from its raised
to its lowered position. By proper selection and ar-
rangement of the various parts forming the present
control system, the implement or bucket will be at the
digging attitude when the boom is lowered to a digging
position. This particular arrangement allows for the use
of a well known commercially available detented con-
trol valve for supplying pressured fluid to opposite ends
of the cylinder 42 so that the operator need only move
the control valve spool to its detented position and
thereafter direct his attention to other functions
required to be performed at that time. When the piston
rod 42 and its associated piston (not shown) are in the
fully retracted position, the valve spool will automati-
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cally move to its neutral condition and the implement
will be at its working or digging position.

After the implement has been filled with material,
such as dirt, the next step in the operation is to pivot or
roll back the bucket on the boom or lift arms with suffi-
cient force to break out the mass of material within the
bucket from the remainder of the pile of material. Sub-
sequently, the boom 22 is raised to substantially the
position shown in FIG. 3 so that the unit is ready for
dumping material at a subsequent location. During
such raising, it is important that the implement be
maintained at a substantially level condition to prevent
the contents of material from being spilled from the
bucket. '

According to the present invention, all of this is ac-
complished by utilizing the second fluid ram 34 for
pivoting the implement on the boom from the working
position shown in FIG. 3 to the rolled back or level
position shown in FIG. 2. To accomplish this, the fluid
ram 34 is extended from its fully retracted position
shown in FIG. 4 to its fully extended position shown in
FIG. 2 by supplying pressure fluid to the head end of
cylinder 36. Again, the pressured fluid may be supplied
from a pressure fluid source through a well known de-
tented valve (not shown) of the above mentioned type.
When the fluid ram 34 is in its fully extended position,
the implement or bucket 20 will be in a substantially
level condition relative to the ground. Again, by proper
selection and arrangement of the various links forming
part of the present control system, and their at-
tachment to the support, the boom and the implement,
the implement or bucket 20 will remain in a substan-
tially level condition while the boom is being raised
from the position shown in FIG. 2 to that shown in FIG.
3

Thus, the linkage system of the present invention, in-
corporating extensible and retractable links 34 and 40
and a pivoted link or lever 30, will act as a mechanical
self-leveling device while the implement is being raised
on the support.

In addition, by arranging the parts in a manner that
the fluid ram 40 is in the fully retracted position and the
fiuid ram 34 is in the fully extended position to define
the rolled back position for the implement 20, the link-
age system also prevents the implement from being
rolled back beyond the level position shown thereby
preventing the possibility of inadvertently having the
material dumped on the operator and/or the vehicle.
Stated another way, the linkage system of the present
invention is an “‘anti-roll back” device to prevent the
implement from being rolled beyond a desired max-
imum position.

In order to move the implement from the position
shown in FIG. 3 to the dumped position shown in FIG.
5, the pressured fluid is simultaneously supplied to the
rod end of cylinder 36 and the head end of cylinder 42
to extend the fluid ram 34 and retract the fluid ram 40.
By utilizing both fluid rams for moving the implement
from the rolled back to the dumped position, the time
required for such movement is considerably decreased.

It will be appreciated that the present invention pro-
vides a linkage means which includes a first extensible
and retractable link which is extended and retracted to
move the implement between first and second positions
and a second extensible and retractable link which is
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extended and retracted to move the implement
between the second and a third position. This allows for
the implement to be automatically moved to any one of
the three positions by mere manipulation of control
levers which are normally located in close proximity to
the operator. ,

A slightly modified embodiment of the present in-
vention is disclosed in FIG. é wherein like reference
numerals have been applied to the various parts and the
suffix a has been added to the respective elements. The
embodiment illustrated in FIG. 6, the fluid rams 40a
and 34a are arranged in substantially end-to-end rela-
tionships and one element of each of the rams, i.e.;
cylinder 42a and piston rod 38a, are connected to the
link or lever 30a adjacent one end thereof while the
link or lever 30a is pivotally connected to the boom ad-
jacent the opposite end thereof.

The operation of the modified embodiment of the in-
vention is substantially identical to that described in
connection with FIGS. 2-5 with the exception that the
actuation of the fluid ram 34a is reversed since both
rams are located on the same side of the boom 16a.
Thus, the fluid ram 34a is moved from its fully ex-
tended to its fully retracted position to move the imple-
ment or bucket from the working position to the rolled
back position. S

Summarizing briefly, the present invention allows for
automatically moving the implement to any one: of
three positions by proper extension and retraction of a
pair of extensible links or fluid rams and all of the ele-
ments may be of the standard form which can readily
be incorporated into the equipment during design and
manufacture thereof.

What is claimed is:

1. In a vehicle having one end of a boom pivoted on a
support between raised and lowered positions and an
implement pivoted on the free end of said boom; and
means for pivoting said implement relative to said sup-
port between dumped, return-to-dig and rolled back
positions, said means comprising a link pivoted inter-
mediate opposite ends on the boom between ends
thereof; a first fluid ram first and second elements
respectively: pivoted on said support and one end of
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said link; and a second fluid ram having first and
second elements respectively pivoted on the opposite
end of said link and said implement, said elements of
said fluid rams having fully extended and fully retracted
positions, said second fluid ram moving said implement
from the dumped position to the return-to-dig position
upon relative movement of the elements of said second
fluid ram from the fully extended position to the fully
retracted position while said first ram has its elements
in the fully retracted position, said first ram moving
said implement from the return-to-dig position to said
rolled back position upon relative movement of the ele-
ments from the fully retracted position while the ele-
ments of said second fluid ram are in the fully retracted
position; and means for supplying fluid to said rams to
extend and retract said elements.

2.In a vehicle having one end of a boom pivoted on a
support between raised and lowered positions with an
implement pivoted on the free end of said boom; and
means for pivoting said implement relative to said sup-
port between dumped, working and rolled back posi-

tions, said means comprising a_link pivoted inter-
mediate its end on said boom; a first fluid ram having

first and second elements respectively pivotally con-
nected to said support and one end of said link; a
second fluid ram ‘having first and second elements
respectively pivotally connected to the opposite end of
said link and said implement, said first and second ele-
ments of each ram each having fully extended and
retracted extreme positions; and means for selectively
supplying fluid to said rams, said rams and links being
arranged so that (1) movement of the elements of one
fluid ram from one extreme position to the other ex-
treme position will move said implement from the
dumped to the working position, (2) movement of the
elements of the other fluid ram from one extreme posi-
tion to the other extreme position while the elements of
said one fluid ram are in the other extreme position will
move said implement from the working position to.the
rolled back position and (3) movement of the elements
of both fluid rams from the other extreme position to
said one extreme position will move said implement
from the rolled back position to the dumped position.
* %* * * *



