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@) Vertical lift loader boom.

@ A loader boom assembly (10) has articulated lift
arms that have first (28) and second (26) lift arm
sections pivotally mounted together. The rear lift arm
section (32) is pivotally mounted to rear portions of a
prime mover frame (14). The main lift arm section
(30) is substantially longer than the first lift arm
section (28) and pivots on the outer end of the rear
lift arm link (32). The lift arm sections (26, 28) are in
a folded position when the lift arms are lowered, and
a control link (66) is provided to cause the lift arms
to unfold as the lift arms are raised to keep the
forward portion of the main lift arm section moving
along a generally vertical path after a selected lift
height to provide a better forward reach of the boom
assembly at the higher range of lift.
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The present invention relates to loader boom
assemblies for self-propelled loaders which are
controlled to maintain the forward ends of the
boom assembly in a generally vertically linear path
throughout a substantial portion of the upward trav-
el of the boom assembly.

Loader boom assemblies which provide a gen-
erally vertical movement of a bucket used for lifting
material have been used. For example U.S. Patent
4,355,946 illustrates a lift arm control linkage struc-
ture for a loader which uses a long lift arm support
link at the rear portions of the loader boom assem-
bly, to provide an altered upward path of a front
bucket, and at the same time provides bucket
leveling.

U.S. Patent 3,215,292 issued to Halls on No-
vember 2, 1965 illustrates guide links which op-
erate to cause lift arms of a loader to extend out at
the same time they are raised. However, in this unit
the bucket continually moves outward from the
supporting machine as the bucket raises, rather
than moving on a generally vertical path in the
upper portions of the range of movement.

The present invention relates to a boom as-
sembly for a loader which comprises a pair of lift
arms, each including a pair of articulated links
which are controlled in movement as the lift arms
are raised to cause the outer ends of the lift arms
to move generally vertically and substantially lin-
early when the lift arms are raised beyond a hori-
zontal position. The articulated links of each lift arm
include a main forwardly extending lift arm link or
section and a rear, substantially shorter lift arm link
or section which has one end pivoted to the main
lift arm link or section and the other end pivoted to
the self propelled loader frame.

The path of movement of the main lift arm
sections is partially controlled by a control link that
is connected to the self propelled loader frame at a
forward end of the frame and to the lift arm main
section of the respective lift arm. The lift arms are
raised by operating hydraulic cylinders or actuators
which react forces between the main lift arm sec-
tions and the loader main frame. As the boom
assembly is raised the rear lift arm link first is
controlled to pivot about its pivot at the main loader
frame so as to move the other or first end of the
rear link which is pivoted to the main lift arm link
rearwardly under control of the control link. After
the bucket at the forward end of the boom assem-
bly is about level with the pivot of the rear lift arm
link to the loader main frame the one end of the
rear lift arm section or link starts to move forwardly
as the boom assembly is raised further, and the
main lift arm sections also move forwardly so that
the rear and main lift arm links or sections unfold
as the boom assembly is raised, to keep the for-
ward ends of the lift arms and bucket moving in a
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generally vertical path throughout the range of
higher movements of the lift arms forming the
boom assembly.

This positions the bucket support at the front
ends of the lift arms for easier dumping of material
into a fruck, for example, and has the advantage of
not having the forward ends of the lift arms move
rearwardly in an arc during the upper portions of lift
movement of the lift arms.

Both sections of each loader lift arm, the hy-
draulic actuator and the control link for the respec-
tive lift arm, are made to be in a common plane so
that the lateral dimensions of the operators com-
partment do not have to be changed from existing
dimensions of skid steer loaders with conventional
booms.

The invention is described in detail in connec-
tion with the drawings in which:

Figure 1 is a schematic side elevational view of
a skid steer loader having a loader boom as-
sembly made according to the present invention
installed thereon with parts broken away;

Figure 2 is a side elevational view of the loader
of Figure 1, taken from the opposite side;

Figure 3 is a part-schematic side elevational
view, showing a bucket and boom assembly in a
plurality of raised positions to illustrate the path
of movement of the outer ends of the boom
assembly and a supported bucket; and

Figure 4 is a schematic perspective view of the
loader boom assembly shown in Figure 1 with
the skid steer loader plain frame also shown, but
with other parts removed for sake of clarity.

A loader assembly indicated generally at 10,
made according to the present invention, is moun-
ted onto a skid steer machine or prime mover 12
that has a main frame 14 that extends longitudi-
nally in fore and aft direction, and is supported
suitably on front and rear wheels 16. Wheels 16
are driven in a suitable manner through a drive
train supported on the main frame 14, from an
engine (not shown) in an engine compariment 15
mounted directly behind an operator's compart-
ment indicated schematically at 18. Frame uprights
20 at the rear portion of the main frame are used
for supporting the loader 10. Each of the uprights
20 comprises a part of spaced apart plates.

It is known that when conventional loader
booms, mounted at a single pivot axis to the loader
frame are raised and lowered, the outer forward
ends travel in an arc, and when the boom starts fo
raise, there is some forward movement of a sup-
ported bucket and, after the pivoting boom goes
over center, there is a substantial amount of rear-
ward movement of the bucket, as well as upward
movement, which tends to shorten the forward
"reach" of a bucket with the boom assembly in a
raised position.
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The main frame 14, frame uprights 20, the
drive wheel configuration, fenders 22, and wide
operator's compartment 18 are all features of the
standard skid steer loaders. The operator's com-
partment extends laterally across the entire main
frame. The operator's compartment extends sub-
stantially the full width between the inner plates of
frame uprights 20 and fenders 22 (see Figure 4).
The present articulated boom is designed to fit
onto the basic construction of the main frame,
uprights and wide cab while permitting the usual
access to service the machine in the same manner.
An engine compartment 15 is immediately behind
the compartment 18 and the engine access door or
panel 15A can be opened in the same manner as
on existing machines because of the lack of inter-
ference from the rear links 32 and clearance of
cross member 36 due to use of high pivots 40.

The high rear pivot of existing machines is
maintained, in order to accomplish the purposes of
using the basic loader design of conventional ra-
dius arc booms.

Skid steer loaders of the general type shown
herein are well known and are manufactured by the
Melroe Company, a business unit of Clark Equip-
ment Company of Fargo, North Dakota, and are
marketed under the registered trademark BOBCAT.

The loader 10 includes a lift boom assembly
24, which is, in the preferred embodiment, a two
section boom. The two section boom includes a
main lift arm assembly 26 and a rear lift arm link
assembly 28, which are pivotally mounted together.
The main lift arm assembly 26 includes a pair of
laterally spaced main lift arm, links or sections 30,
and a pair of rear or second lift arm links or
sections 32. The main lift arm links 30 are on
opposite sides of the main frame connected with
suitable cross members at the forward ends there-
of, for example with a cross member shown at 34,
and the spaced rear lift arm links 32 on opposite
sides of the main frame are connected together
with a suitable cross member 36. The main lift arm
assembly 26 has forward and rear ends, and at its
rear end the main lift arm sections are each pivot-
ally connected with suitable pivot pins 38, forming
a pivot axis, to first ends of the rear lift arm links
32. The connection is made so the main lift arm
sections 30 and the rear lift arm links 32 lie on a
common plane along the side of the operators
compartment.

In addition, each of the rear lift arm links 32 is
pivotally connected on suitable pins 40 forming a
pivot axis to the respective frame uprights 20,
adjacent the rear portions of the main frame 14,
and at the upper portions of the upright and be-
tween the plates forming the respective frame up-
rights 20. The axis of the pins 40, which define the
pivoting axis of the rear lift arm link assembly is
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raised a substantial distance above a supporting
surface indicated generally at 42. The main lift arm
sections 30 include downwardly extending forward
arms 44 thereon, which extend downwardly and
forwardly, just ahead of the forward wheels 16, with
the lift boom assembly 24 in a lowered position. At
the forward ends of the main lift arm sections 30
there is an attachment pin 46 which defines a pivot
axis for supporting a working implement. As shown,
the working implement is a bucket 48 that is sup-
ported on a subframe 50. The subframe in turn is
pivotally mounted on the pins 46, and is controlled
by a tilt cylinder or actuator illustrated schemati-
cally at 52, in a conventional manner. The tilt
cylinder 52 is connected at its based end o a
support 53 which is mounted on cross member 44.
The subframe 50 is an attachment frame that is
sold by Melroe Company, a business unit of Clark
Equipment Company, located at Fargo, North Da-
kota, under the trademark BOB-TACH. Of course,
any desired mounting for the implement or bucket
48 can be utilized, and in most instances there is a
defined point such as the axis of pin 46 or the front
lip of the bucket 48 that can be used for determin-
ing the path of movement of the forward ends of
the main lift arms 30 during raising and lowering
motion.

In this form of the invention, the main lift arm
sections or links 30, have control arms 54 fixed
thereto, at a location spaced forwardly from the
pivot pin 38. The control arms 54 are made of two
spaced plates and extend downwardly along the
sides of the operator's compartment 18, as can be
seen, to a location just above the fenders 22.
Hydraulic actuator or cylinder attachment plate
sections 56 are secured fo the main lift arm section
30 on each side of the boom assembly in a suit-
able manner, or can be part of the plates forming
control arms 54.

A separate double acting hydraulic actuator or
cylinder assembly 58 is mounted on each of the
sides of the main frame, and has a rod that is
extendable and refractable. The rod has a rod end
that is connected with a suitable pin 60 between
the respective spaced plates 56. The base end of
each actuator or cylinder 58 is connected with a
suitable pin 62 to the main frame 14 and, as
shown, is located between the plates forming up-
rights 20. It should be noted that the base end pin
62 for the double acting hydraulic actuator or cyl-
inder 58 is substantially lower than the pivot pins
40. The actuator extends upwardly and forwardly
from the pivot pin 62 to pin 60n.

A control link, which in the form of the inven-
tion is a fixed length or rigid link, is indicated
generally at 66. There is a rigid control link on each
side of the main frame 14, and thus there is a
separate control link 66 for each of the lift arm of
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the boom assembly. Each of the links 66 has a
forward end pivotally mounted with a suitable pin
68 to a bracket fixed on the respective fender 22
and thus to main frame 14 of machine 12. The
opposite end of the rigid link 66 is connected with
a suitable pin 70 to an end of the respective control
arm 54 on each of the main lift arm sections 30
and is positioned between the plates forming the
respective control arm 54.

Each link 66 is substantially horizontal with the
boom assembly 24 in its lowered position. When
working with a bucket and the like, there is a
rearward force on the boom assembly during the
loading of the bucket. The horizontal links 66 are
substantially parallel to the direction of rearward
force and will tend to hold each of the individual
main lift arm sections 30 and rear lift arm links 32
from rearward movement. Part of this rearward load
of course will also be transferred through the pins
38 to the rear lift arm links 32 and thus to the pivot
40 on the frame uprights, but with the articulated
lift arms, that is, two lift arm sections pivoted to-
gether, there would be a tendency to cause folding
of the main lift arm sections and rear lift arm links
from horizontal load vectors acting rearwardly
against the pin 46. The links 66, actuator 58, the
main lift arm section 30, and the rear lift arm
section or link on each side of the boom assembly
lie in a common plane to save lateral space and to
fit existing skid steer machines without reducing
the width of the operator's compartment or in-
crease the overall width of the machine.

The actuators or cylinder assemblies 58 can be
operated using a valve and a source of hydraulic
pressure (not shown) to raise the boom assembly
24 to a raised, dumping position. As the boom
assembly raises, the path of travel of the axis of
the pin 46, or front edge of the bucket will define a
substantially vertical path throughout the upper part
of the working range used for dumping of buckets.
Referring to Figure 1, the boom assembly 24 is
shown at its lowered position. In Figure 3, the path
of movement of the pin 46 is illustrated, and after
the pin 46 reaches a height above the support
surface 42 substantially equal to the level of the pin
40 (as shown by a horizontal dashed line in Figure
3), instead of moving on an arc rearwardly at the
same time that the lift arms are raised further, the
axis of the pin 46 moves substantially vertically to
the full raised position of the lift arms. The tilt
cylinder 52 can be operated as desired for tilting
the subframe 50 and the bucket 48 about the axis
of pins 46, in the usual manner. It also follows that
in any particular tilted position of the bucket 48,
each point of the bucket, such as the leading edge,
will move along a path corresponding to the path of
the axis of the pin 46.

In the lowered position of the boom assembly
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24, the main lift arm section or link 30 and the rear
lift arm section or link 32 on each side of the loader
form an included acute angle between the center
line of the rear link 32, between the axes of pivot
pins 38 and 40, and the line between the axes of
pivot pin 38 and pin 46. This included angle is
represented by the double arrow 74. As the lift
cylinder or actuator 58 is operated to start to raise
the boom assembly 24 and, therefore, the bucket
48, the included angle represented at 74 will first
decrease as the rear lift arm links 32 will be forced
to move rearwardly by the rigid link 66, which
pivots about pin 68 in an upward arc.

The control arm 54 positions the pivot pin 70
for the rear end of link 66 in a location such that
rearward movement of the lift arm link 32 occurs as
the arms swing. Pin 46 then moves upwardly along
a path 47 that is shown in Figure 3, and when the
cylinder or actuator 58 has been extended to a
point where the boom assembly 24 is about one-
third of its total upward fravel the included angle
indicated by arrow 74 stops decreasing, and then
starts increasing again as the two lift arm sections,
comprising the main lift arm section or link 30 and
the rear lift arm section or link 32 start to unfold as
the end of link 66 moves forward on an arc. The
effective length of the boom assembly 24 from
pivot pin 40 fo the front end increases during the
upper two-thirds of its upward fravel to cause the
vertical path of movement of the pin 46 and asso-
ciated parts of the bucket. The rigid control link 66
thus controls the path of pivotal movement of the
pivot pin 38 as lift arm link 32 pivots about the pin
40. By proper selection of the link geometry, in-
cluding the length of the link 66 to be of a substan-
fial length, and approximately twice the length of
the rear lift arm link 32, and keeping rear lift arm
link 32 much shorter than lift arm link or section 30,
the desired path of travel of the pin 46 and bucket
48 can be achieved.

The same path of travel is followed when the
lift arms are lowered, because the control link 66 is
fixed in length. The present boom assembly
achieves the objective of having a longer reach in
the upper portions of the path of movement of the
boom assembly so that it is easier to dump a
bucket into a truck, and also that it is easier to
make a pile that is higher, while maintaining the
advantages of having a high pivot boom point 40
that is present in existing skid steer loaders, im-
proved lifting capacity, and still having a compact
loader which is as maneuverable as the prior skid
steer loaders.

The plane defined by the axes of pins 68 and
70 is above the axes of the pin 62 for the lift
cylinders or actuators 58, and the pin 70 is rear-
wardly of the pin 68 so that from the generally
horizontal position of link 66 with the boom lower-



7 EP 0 474 210 A1 8

ed, the pin 70 will move upwardly and forwardly
which will cause the rear link 32 to first move
rearwardly. The axis of pin 70 crosses a plane
defined by the axis of pins 68 and 38 and goes
"overcenter" as it raises. At a selected raised posi-
tion of the main lift arm sections, the rigid link 66
will cause the rear or second lift arm links to start
to move forwardly as the main lift arm sections are
further raised, again causing the included angle
indicated by arrow 74 to start to increase. The
effective length of the boom assembly comprising
the main lift arm sections or links 30 and the rear
lift arm links 32 increases as raising continues.

It should be noted that the link 66 could be
made adjustable in length fo suit individual con-
ditions that are desired for the path of movement,
and provide for different control paths of the pin 46.
However, the mechanical linkage illustrated herein
provides the desirable vertical path of movement of
the pin 46 when the bucket has been raised o a
desired level. In other words, the bucket raised
along a substantially vertical path after it has
reached a desired level near the level of the pivot
axis of pin 40.

The loader assembly with the short rear lift arm
links, that are mounted on a high pivot improves
the rigidity of the lift boom assembly 24 so the lift
arms fravel in a definite path with clearance main-
tained along the sides of the operator's compart-
ment. The rear lift arm links 32, mounted on the
high pivot 40 to the frame uprights 20, provides a
boom assembly having the benefits of an articu-
lated boom without extending into the space need-
ed for the rear engine compartiment opening, so
that there is good service access for the engine
compartment. It does not extend rearwardly be-
yond the rear access door 15A of the engine
compartment 15. The articulated boom loader of
the present invention has a large degree of com-
monality of basic frame and drive structure with
conventional skid steer loaders.

The path of movement of the bucket 48, and
the forward ends of the lift arms, as stated, is such
that the rear lift arm links 32 move rearwardly upon
initial lifting, as guided by the rigid links 66. This
tends to move the bucket in a more vertical path
initially, so that the bucket 48 and its load stay
close to the front tires and front of the main frame
14 as the bucket is first lifted, rather than moving
out on a radius. Thus, the rearward movement of
the rear lift arm links has important features in
defining the initial lifting path of the bucket.

The present invention provides a vertical lift
path in the range of movement of a loader boom
where the reach of the boom normally is reduced.
This permits the operation of the loader in filling
trucks and piling material to proceed more easily.
The control linkage provides a positive and reliable
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control for obtaining the vertical path of movement.

The present invention provides a vertical lift
path in the range of movement of a radial arc boom
machine where the reach of the boom normally
increases or moves forwardly.

This mechanical linkage system of providing
both inward movement initially and increased reach
near full lift height can be packaged on a conven-
tional skid steer machine design. This maintains
the existing features of machine design, production
processes, and field service procedures in the
areas of operator compartment, controls, engine,
fransmission, hydraulics and hydrostatics, cooling
system, electrical system, service access features
and means of connecting attachment tools to the
skid steer machine.

Although the present invention has been de-
scribed with reference to the preferred embodi-
ments, those skilled in the art will recognize that
changes may be made in form and detail without
departing from the spirit and scope of the inven-
tion.

Claims

1. A lift boom assembly for a loader on a prime
mover having a longitudinal main frame having
boom supports fixedly attached to the frame at
the rear of the frame, said boom supports
having upper ends, a pair of lift arms located
at opposite sides of the frame and coupled
fogether to move as a lift arm assembly, said
lift arm assembly having a forward end attach-
ment for mounting a working tool and a rear-
ward end, said pair of lift arms each compris-
ing first and second articulated lift arm links,
including a main lift arm link extending from
the forward portion of the frame rearwardly,
and a second lift arm link shorter than the main
lift arm link having a first end pivotally moun-
ted to a rearward end of the main lift arm link
and having a second end pivotally mounted to
the upper ends of the boom supports substan-
tially above a supporting surface for the main
frame, extensible and retractable power ac-
tuator means having first ends pivotally moun-
ted to the main frame and extending upwardly
and forwardly and being coupled to the main
lift arm links, respectively, and a control link
that is longer than the second lift arm links
connected to at least one main lift arm link for
controlling the path of movement of the pivot
between the main lift arm links and the respec-
tive second lift arm links as the lift arms are
raised and lowered, said control link having a
first end pivotally mounted to the main frame
adjacent forward portions of the main frame
and having a second end extending rearwardly
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and pivotally connected to the main lift arm
link, the control link being at a position above
the pivotal mounting of the actuator means fo
the main frame and below the pivotal mounting
of the second lift arm links when the lift arms
are in a lowered position, whereby the second
pivot of the control link moves along an arc as
the lift arm assembly is raised by the actuator
means and the pivot between each main lift
arm link and its respective second link moves
in a controlled path which effectively retracts
and extends the overall length of the two lift
arm links of each lift arm as the boom assem-
bly is raised to a desired position.

The lift boom assembly of claim 1 wherein
each said second link extends upwardly and
forwardly from its pivot to the upright supports
to its pivot to its main lift arm link with the
main lift arm link in a lowered position, and
wherein the control link causes the second link
to pivot rearwardly so the first included angle
decreases under control of the control link as
the main lift arm link is first raised and after
the lift arm assembly is raised to the desired
position the pivot at the second end of the
control link goes over center with respect to a
plane defined by the pivots at the second ends
of the second links and the first end of the
control link and the first included angle in-
creases.

The lift boom assembly of claim 1 or 2 ,
wherein said control link is pivotally mounted
to the main lift arm link through a second arm
fixed to the main lift arm link which places the
pivot point between the control link and the
main lift arm link substantially offset downwar-
dly from the pivotal connection between the
main lift arm link and the second link on each
side of the lift arm assembly.

The lift boom assembly of any of claims 1 to
3, wherein the main lift arm link and the sec-
ond link are in a folded position with the main
lift arm link in the lowered position, the control
link being substantially longer than the second
lift arm links and as the actuator means moves
the main lift arm links upwardly the main and
second lift arm links first fold together and
subsequently unfold as the control link goes
over center with respect to the pivot of the first
end of the control link and the pivot axis be-
tween the second and main lift arm links fo
cause the forward ends of the main Ilift arm
links to move on a substantially straight line
upright path as the lift arm assembly is raised
above the desired level.
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10

The lift boom assembly of any of claims 1 to
4, wherein the main and second lift arm links,
the hydraulic actuator means, and the control
link on each side of the lift arm assembly lie in
a common plane and overlie a side portion of
the main frame.

The lift boom assembly of any of claims 1 to
5, wherein the actuator means have first ends
pivotally mounted adjacent the rearward por-
tions of the main frame at a position substan-
tially below the pivot of said second link to the
main frame, and have second ends pivotally
connected to the main lift arm link intermediate
of the pivot connection thereof to the second
link and the forward end of the main lift arm
links.

A loader assembly for a self-propelled prime
mover having a main frame which extends
longitudinally and has forward and rear ends,
and having upright loader boom supports at a
rear of the main frame comprising:

a loader boom assembly comprising a pair
of lift arms, one on each side of the main
frame, each of said lift arms being articulated
and including first and second lift arm sections,
the first lift arm sections forming a boom unit
and the second lift arm sections forming a rear
link unit and being pivotally mounted to the
first lift arm sections and to the rear portions of
the upright loader boom supports on the main
frame so that the second lift arm sections
extend upwardly and forwardly from their piv-
ots to the upright loader boom supports and so
that the respective first and second lift arm
sections will pivot relative to each other to fold
and unfold, the second lift arm sections being
substantially shorter than the first lift arm sec-
tions, and the first lift arm sections extending
from adjacent the rear portions of the main
frame to the forward end of the main frame
and having means for supporting a working
tool at attachment points adjacent forward
ends thereof;

actuator means connected between the
first lift arm sections and the main frame for
providing force to raise the forward ends of the
first lift arm sections from a lowered position
upwardly to a raised position; and

a control link having a first end pivotally
mounted adjacent the front portions of the
main frame at a first pivot and extending rear-
wardly, and having a second end pivotally
mounted fo a first lift arm section at a second
pivot, with the second pivot in a position and
the control link having a length such that the
control link causes the first and second lift arm
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sections to follow a path as the first lift arm
sections are raised to maintain the forward
ends of the first lift arm sections in a path that
is substantially vertical between a lowered and
a raised position.

The loader assembly of claim 7 wherein said
control link is pivotally mounted to the main
frame at a vertical level substantially below the
pivot between the second lift arm sections and
the upright loader boom supports, and moves
from a position of being substantially horizontal
with the first lift arm section in the lowered
position and as the first lift arm sections move
upwardly causing the first and second lift arm
sections to pivot relative to each other to first
decrease and then increase the effective
length of the arc of movement of the forward
ends of the first lift arm sections as measured
between the pivot of the second lift arm sec-
tions to the upright loader boom supports and
the forward ends of the first lift arm sections,
the control link being substantially longer than
the second lift arm sections.

The loader assembly of claim 7 or 8 wherein
the control link is substantially longer than the
second lift arm sections.

The loader assembly of any of claims 7 to 9
wherein the control link is substantially horizon-
tal with the loader boom assembly in its lower-
ed position.

The loader assembly of claim 9 or 10 wherein
the control link second pivot is below a plane
defined by axes of pivot between the first and
second lift arm sections and the pivotal mount
of the first end of the control link, with the
loader boom assembly in its lowered position,
and wherein the control link second pivot
moves above the plane as the loader boom
assembly is moved to a raised position.

The loader assembly of claim 11 wherein the
pivot of the second lift arm section to the
upright loader boom supports is a substantial
distance above a supporting surface for the
prime mover, and the pivot of the first end of
the control link and the length of the control
link being such that the second pivot moves
above the plane when an attachment point for
tools at a forward end of the lift arms is at a
desired level generally above of the level of
the pivot of the second lift arm sections to the
upright loader boom supports.

A skid steer loader having a longitudinally ex-
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14.

15.

12

tending main frame, wheels for supporting the
main frame for movement over the ground, an
operator's compartment spanning substantially
the entire lateral distance of the main frame in
fore and aft midportions thereof, and a pair of
rear frame uprights extending above and fixed
to the main frame adjacent lateral sides of the
operator's compartment, the improvement
comprising a loader boom assembly compris-
ing first and second articulated lift arm link
assemblies pivotally connected together adja-
cent the rear portion of the main frame, said lift
arm link assemblies comprising a separate pair
of lift arms adjacent each of the lateral sides of
the main frame, a first of said lift arm link
assemblies extending forwardly of the main
frame for supporting a working tool at a for-
ward end thereof, and a second of said link
assemblies having its rear end pivotally moun-
ted to upper portions of the frame uprights, a
pair of hydraulic actuators coupled between
the main frame and the lift arms of the first lift
arm link assembly for raising and lowering the
loader boom assembly, and a pair of conirol
links, said control links being on opposite sides
of said operator's compartiment, each having
first ends pivotally connected to forward por-
tions of the main frame, and each control link
having second ends pivotally connected to the
respective lift arms of the first lift arm assem-
bly below the respective first lift arm, said
control links controlling the path of movement
of the first and second articulated lift arm link
assemblies, said lift arms on each side of the
operator's compartment, and the respective
control links and hydraulic actuators, all being
aligning longitudinally adjacent the sides of the
main frame to maximize the available space for
lateral width of the operator's compartment and
to minimize overall width.

The skid steer loader of Claim 13 wherein said
second lift arm link assembly is substantially
shorter than the first lift arm link assembly and
substantially shorter than the control links, and
upon raising of the first lift links by use of the
hydraulic actuators, the control links urge the
second lift arm link assembly to first move the
first lift arm link assembly rearwardly to remain
close to the front of the skid steer loader and
then move the first lift arm link assembly for-
wardly upon further raising to control the path
of movement of a working tool.

The skid steer loader of Claim 14 wherein the
loader has a rear engine compartment and the
second lift arm link assembly is positioned to
be forwardly of the access door of the rear
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engine compartment.

The loader assembly of any of claims 13 to 15
wherein the second lift arm link assembly is
substantially shorter than the first lift arm link
assembly and provides a rigid support for piv-
oting of the first lift arm link assembly.

10

15

20

25

30

35

40

45

50

55

14



EP 0 474 210 A1




EP 0 474 210 A1

10



EP 0 474 210 A1

11



EPO FORM 1503 03.82 (P0401)

9

European Patent

EUROPEAN SEARCH REPORT
Office

Application Number

EP 91 11 4932

DOCUMENTS CONSIDERED TO BE RELEVANT
Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
Bory of relevant passages to claim APPLICATION (nt. C1.5)
X FR-E-85 419 (P, DERRUPPE) 28 June 1965 1,5-7, E02F3/34
13,16
Y * the whole document * 2-4,11,
12,14
A 8-10
Y US-A-3 586 195 (0. BELTRAMI) 22 June 1971 2-4,11,
12,14
A * the whole document * 1,7,13
A,D US-A-4 355 946 (WYKHUIS ET AL.) 1-16
* the whole document *
A,D US-A-3 215 292 (L.M, HALLS) 2 November 1965 1-16
* the whole document *
TECHNICAL FIELDS
SEARCHED (Int. CL.5)
EO2F
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examirer
THE HAGUE 22 NOVEMBER 1991 ESTRELA Y CALPE J,
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons
A : technological background
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document




	bibliography
	description
	claims
	drawings
	search report

