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RELOCATABLE POSITION OPERATOR SEAT STATION

FOR LOADER
BACKGROUND OF THE INVENTION

The present invention relates to a loader
that has a relocatable or multiple position
operator's station achieved by pivoting the disclosed
operator's cab about a forward corner pivot axis such
that the cab and the operator seat can be tilted
forwardly a selected number of degrees and retained
in that position to provide for greater downward
angle vigibility for operating front mounted digging
arms, such as backhoes. By tilting the cab, good
visibility for deep excavations can be obtained
without requiring the operator to relocate to a
second seat or station mounted on the backhoe or
digger.

Typical backhoe attachments at the front
end of loaders require the operator to relocate from
the operator's station to a second seat nmuﬁted on
the backhoe frame to obtain good visibility for deep
excavations. This usually requires controls in two
locations and it take time to accomplish moving the
operator's seat.

Forward pivoting cabs that have releasable
latches so that the cab can be pivoted forwardly to
open the region under the cab for service, are known.
This full open movement provides clearance for

components underneath the cab.
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SUMMARY OF THE INVENTION

The present invention relates to a self-
propelled vehicle, as shown, a skid steer loader
having a front mounted backhoe and a forward pivoting
cab comprising an operator's station that can be
moved frame first working into a forwardly tilted
position to increase a downward visibility for an
operator without requiring the operator to relocate
to a seat on the backhoe frame, particularly when
deep excavations are being made with the backhoe.

The forward ©pivoting cab carries the
operator seat on the second working normal seat
mountings to the forward tilted position and raised
and is retained in such position. The controls for
the backhoe remain in place in the cab. The operator
can operate the backhoe as normally done, but the
increase in downward angle visibility for deep
excavations at the front of the self-propelled
vehicle is desirable for backhoe operation.

The operator cab can be latched into place
in the normal first working operating position for
the loader. The cab is tilted about a forward pivot
preferably using power ‘actuators moving the rear
mounting supports for the cab. The latches then can
remain latched as the cab is tilted. Interlock
control systems can be used to prevent the loader
arms or other equipment from being operated until the

cab is again in its normal working position.

PCT/US2005/017657
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The forward tilting of the cab can be
carried out manually, and then held in place with
pinned or bolted connections or stops or with power
operators of wvarious kinds. As shown, the power
operator is an actuator that supports base or rear
mounting portions for the cab latch, that normally
are fixed with respect to the loader frame. The
latches remain secured as the cab tilts. The base
latch portions, as shown are moved upwardly by the
power actuators to cause the cab tilting.

The cab pivot axis also can be changed in
position, if desired. A different pivot axis can
cause a change in the operator's position for a given
amount of cab pivoting.

The power operators or actuators for
tilting the cab between two positions will securely
hold the cab in position, and are easily installed
with little additional cost. The manual pivoting with
mechanical stops can also be any selected type.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 i1s a schematic representation of a
self-propelled vehicle, as shown, a skid steer
loader, having a backhoe installed thereon showing
two positions of the operator's station in accordance
with the present invention;

Figure 2 is a side view of a loader and
operator's station or cab with a backhoe removed;

Figure 3 1is a schematic perspective view of

a loader having a front pivoting cab shown with the
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latches unlatched and the cab tilted forwardly for
access to loader components in the frame;

Figure 4 is a fragmentary view illustrating
a pivotal mounting bracket for the loader operator's
cab of the present invention;

Figure 5 is a fragmentary schematic
representation of a rear portion of the cab in its
normal operating position with a cab latch
illustrated, and with an actuator for providing
forward pivoting or tilt movement shown
schematically;

Figure 6 1is a side view of the skid steer
loader with the cab in its forward tilted second
working position and illustrating a backhoe at the
forward portion of the skid steer loader about to be
attached thereto;

Figure 7 is a view similar to Figure 4
with the actuators extended and the cab in a tilted
second working pogition;

Figure 8 is a perspective rear view showing
the actuators of the present invention in position
with the latches for the cab open so that the cab can
be tilted forwardly;

Figure 9 1is a view similar to Figure 8,
with the latches for the cab in a closed position;

Figure 10 is a gide view of a skid steer
vehicle having a forward pivoting cab with the pivot

mounting in a second position;



10

15

20

25

WO 2005/118965

-5-

Figure 11 is a fragmentary front
perspective view of the skid steer wvehicle of Figure
10 showing the cab pivot supporting system;

Figure 12 1is a sectional view taken along
line 12--12 in Figure 11; and

Figure 13 is a side view of the cab of the
second form of the invention in its forwardly tilted
position with parts broken away to show the mounting
of the pivot for the cab.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

A self-propelled vehicle, as shown, a skid
steer loader illustrated generally at 10, has a main
frame 12, and drive and support wheels 14, 14 on
opposite sides thereof. The wheels 14 are mounted on
axles supported on the frame 12. The present
invention can be used with track drive loaders and
other self-propelled vehicle that mount digging arms,
such as backhoes as well.

Power is supplied by an engine illustrated
schematically at 19, and the engine drives and powers
a hydraulic pump 21 for driving hydraulic motors for
the drive wheels 14 1in a normal manner. The
hydraulic pump or pumps 21 are used for other
hydraulic actuators or motors used on the loader.

The frame 12 supports links 18 that extend
uprightly (Figure 2), and these links 18 pivotally
mount a 1lift arm assembly 20 that pivots on the links
18 about pivots 22. The 1lift arm assembly 20 is

raised and lowered through the use of hydraulic
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actuators shown schematically at 17, that act between
the 1lift arms of the 1ift arm assembly (one actuator
on each side) and the 1links 18 for raising and
lowering the 1lift arm assembly 20. The links 18 are
pivotally mounted to the frame 12 at a lower end of
the links.

An operator's station or cab 16 is shown in
Figure 1 in two different positions, with the solid
line a normal or first working position for a loader
with the operators seat generally oriented
horizontally. The dotted outline of a cab,
illustrated at 16A is in an operator's station or
cab forward pivoted position or second working
position according to the present invention.

The 1ift arms of the 1lift arm assembly 20

. extend forwardly, and have a quick attachment plate

23A that is used for mounting a backhoe 23 shown in
Figure 1. The quick attachment plate 23A is shown in
Figure 2.

The backhoe 23 1is operated in a normal
manner. The "backhoe has arm sections 24A and 24B
that are pivoted together at a pivot 24C, and the arm
sections are operated through suitable hydraulic
actuators shown schematically 25A, 25B, and 25C (see
figure 6). The outer end of arm 24B carries an
excavator bucket 26, that 1s operated for digging
trenches, as illustrated by the lines 26A and 26B in
Figure 1.

PCT/US2005/017657
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Figure 1 illustrates that the line of sight
26C of an operator on an operator's seat 17A (Figure
7) with the cab tilted to its tilted position,
permits viewing the bucket 26 at the outer end of the
digging arm when it is at a lower level 26B. The
operator's line of sight 26D, when the cab is in its
normal working position 16 only permits viewing the
bucket when digging to the lesser maximum depth 26A.

The cab 16 is mounted to the main frame 12
at the front lower corners of the cab 16 for pivoting
about a horizontal axis defined by a pair of pivot
pins 30 (see Figures 3 and 4), one on each side of
the frame. The pins 30 are supported on upright
members 32 that are fixed to the frame 12. 1In Figure
3, the cab 16 is illustrated as being pivoted all the
way forwardly for service of components between the
side frame members and below the cab. The cab 16 is
supported on the sturdy upright supports 32 at each
of the forward corners of the frame 12, and these
supports 32 are supported on the gide members of the
frame 12 between which the cab moves. The uprights
32 extend upwardly on the inside of the side frame
members.

The pivot pins 30 for the cab are shown as
fixed to the cab, and pivotable mount to the uprights

through a suitable bushing, or other structure, on

each side of the cab. The cab or operator's station

can be constructed in any desired manner, but as

shown, it has side walls 38, and it has an operator's

PCT/US2005/017657
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seat pan 34 and recessed pods 35 forming a floor for
the feet of an operator.

The cab 16 is latched in place in its first
normal working position, for loader operation as
shown essentially in Figure 4, with suitable latches
illustrated generally at 40. These latches 40 can be
similar to those sghown in U.S. Patent Publication
2004-0119320-A1, published June 24, 2004, which is
incorporated by reference, or can be any desired
latch. The latches 40 include, in the form shown, and
as shown in Figure 5, a bracket frame 42 that is
channei—shaped, and has spaced walls 42A and 42B with

lower edges configured to form seats or recesses 44.

- The bracket frames 42 are secured to the cab 16 on

structural members. The latches 40 each have a latch
dog 46 that 1s pivotally mounted as at 48 to the
frame 42. Each latch dog 46 is urged to a closed or
latched position with a spring 50 that acts between
the latch dog 46 and bracket frame 42. The latch dogs
46 can be moved to a release position shown in Figure
5 by moving an associlated operator manual control
link 52 downwardly. The link 52 is connected with a
pin 54 to the respective latch dog 56 to manually
control pivoting of the latch dog about the pin 48 to
the release position against the actin of spring 50,
when it is desired to move the cab 16 to a full open
position.

Each latch 40 has two parts, including the

bracket frame 42 that is fixed to and moves with the

PCT/US2005/017657
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cab and the latch dog 46 that has a latch recess 70.
The cab is secured by the latch with an anchor pin 72
that is held in the latch recesses 44 and 70 when the
cab is seated with the recesses or notches 44 on the
pin 72 and the latch dog moved to its closed position
to hold the respective anchor pin securely.

Each anchor pin 72 is anchored to the frame
12 of the loader, as shown, through the use of a
controllable actuator 60, which has a cylinder or
base portion 62 that is secured to the frame 12 with
a suitable pin 64 (see Figure 4). Each actuator 60
has an extendable and retractable rod 66 that can be
controlled either by hydraulic f£luid pressure, by an
electric motor drive (it then comprises an electric
linear actuator), or by other power sources desired.

If manual operation is desired, there could
be two telescoping links in place of the rod and
cylinder that could be pinned or held together in the
normal or first working position and in the upwardly
pivoted second working position.

The rod 66 of the actuator 60 has a rod end
68 that is connected to the rod, and the rod end 68
carries the respective anchor pin 72 that extends
outwardly beyond the sides of the rod end.

The rod end 68 will fit between the legs or
walls 42A and 42B of the channel shaped bracket frame
42 that is fixed to the cab (called the fixed bracket
frame), and between the legs of the channel shaped

latch 46. The pin 72 extends out beyond the legs of
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the fixed bracket frame 42 so that the ends of the
pin 72 engage the recesses or seats 44 on the lower
edges of the bracket frame. Then the latch dog 46
moves closed and the ends of pin 72 are locked in the
notches 70 on the latch dog 46. The latch dog 46 is
then in its latched position, and will lock the pin
72 against the notches 44 of the fixed bracket frame
42, and hold the fixed bracket frame securely
anchored with respect to the actuator 60, which in
turn is anchored to the vehicle frame 12.

(The arrangement of the cab.latches and the
actuators is also shown in Figures 8 and 9, and
referring to those figures, it can be seen in Figure
8 that the latches 40 are in a released position, and
while each pin 72 is positioned against the notches
44 of the respective bracket frame 42, the latch dog
46 is pivoted away from the pin 72 and the notches 70
no longer retain the respective pin 72. The cab 16
could thus be tilted about its front pivot pins 30 to
its fully open position.

In Figure 9, the latch dogs 46 are shown
latched onto the ends of pins 72 so that the cab 16
cannot move relative to the actuators 60 (or other
links to the frame), and must move when the actuators
are extended or retracted. The rods of the actuators
60 can be extended from their retracted position
(shown in Figure 4, 8, and 9) to the position shown

in Figure 7, for example, with the rods of the

actuators 60 are extended so that the rods 66 have
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moved the pins 72, and thus the latches 40 and the
rear of the cab upwardly. The rear portion of the
cab 16 has pivoted about the pivot pin 30 so that the
operator's seat 17A 1is tilted up and forwardly a
selected number of degrees to increase the downward
visibility out of the front of the cab. This is the
cab position shown at 16A in Figure 1, as well ag in
Figures 6 and 7, and is a selected second working
position.

The actuators 60 are secured relative to
the frame 12, so that they hold the cab securely for
operation. The operator controls for the backhoe are
inside the cab, and accessible to the operator. The
operator controls are illustrated schematically in
Figure 1 by the box 80, as well as in Figure 2 and 8.
The rods of the actuators can be secured directly to
the cab, without latches 40, 4if the cab does not have
to be pivoted forwardly for servicing components
below the cab.

The controls 80 are not only for the
backhoe but for other loader controls, and in the
form shown, a cab position sensor 82 (Figure 4) that
senses the position of the cab 16 is used to provide
a signal to the controls 80 to prevent the 1ift
cylinders 17 for the loader arms from being operated
to 1lift the loader 1lift arms when the cab 16 is
tilted, and also to lock out the ground drive when
the cab is tilted. The cab position sensor is shown

schematically, and can be mounted right on the frame
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12 so that when the cab is in its lowered working
position, the sensor is actuated. This sensor 82 can
be a switch, a Hall effect gensor, a proximity
sensor, or any other desired sensor that will operate
to sense when the cab is not in its normal working
position.

Controls 80 can also include a switch 84
for operating the actuators 60, and such a switch is
shown schematically in Figure 8. The actuators 60
normally are operated through hydraulic controls 86
if the actuator 60 are hydraulic actuators, or if
electric actuators, the signal would be provided to
the internal motor of the actuators.

A second mounting arrangement or form is
illustrated in Figures 10-13. Referring to Figure 10
for a general showing, a skid steer loader or vehicle
100 has a frame 102, and ground support wheels 104.
The front wheel on the near side of the frame 102 has
been removed for clarity. The engine compartment 106
houses an engine, and an operator's station or cab
108 is supported on top of the frame ahead of the
engine compartment and other components that are in a
housing 110.

The operator's station or cab construction
can be the saﬁe as it is in the first form of the
invention. . The operator's station includes an
operator's seat 112 that is supported on a seat pan
as previously shown. In this form of the invention,

the cab 108 is pivoted to a pivot support assembly
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116 that mounts on a front cross member 114 of the
frame 102. The pivot axis 118 of the cab is located
forwardly from and lower than the pivot axis of the
cab in the first form of the invention, as will be
shown.

In this form of the invention, as shown in
Figure 13, the cab 108 has side walls. 120 along the
lower portion of the cab, and on each side of the
cab, there is a support arm 122 that is fixed to the
cab and extends forwardly from the cab. The outer
end curves downwardly. The arms 122 form pivot
brackets and have end portions that are mounted on
the pivot support 116, which as shown in Figure 11,
is a torsion bar assembly. The arms 122 are fixedly
mounted onto opposite ends of a sgquare cross section
pivot tube 124 that forms part of the pivot bracket.
As can be seen, one of the arms 122 is on each end of
this pivot tube 124. The tube 124 is mounted within
an outer housing tube 126, that in turn is fixed to
support brackets 128 in a suitable manner. The
support brackets 128 are bolted directly to the front
cross member 114 of the vehicle frame.

The pivoting of the cab causes the tube 124
to rotate, and this rotation of the tube 124 1is
resisted by conventional elastomeric pads or bushings
130 mounted on the insgide of the outer housing tube
126 and to the outside of tube 124. Figure 12
illustrates this torsion loading construction, where

the tube 124 is shown on the inside of the tube 126,
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and the elastomeric pads 130 are positioned on all
four sides of the tube 124 between the inner surface
of the outer tube 126 and the outer surface of tube
124. The ends of the tube 124, as stated, are fixed
to the arms 122.

The showing in Figure 12 is schematic to
show the torsional loading which is to aid in raising
the rear of the cab as the cab is moved to an open
position. The "rest" position of the elastomeric
pads 130 is normally when the cab is in its fully
opened position illustrated in the first form of the
invention. As the cab zrotates down to its closed
position, the tube 124 rotates and the corners of the
tube 124 compress portions of the elastomeric pads
130. This compression provides a spring loading
tending to resist the rotation of the tube 124, and
in other words, provide a force that would tend to
assist in lifting the rear portions of the operator's
cab.

Lower side plates 120 of the operator’s cab
or station, have latch assemblies 140 at the rear
portion that are identical to the latch assemblies in
the operator construction shown in the first form of
the invention. The actuators 142 carry pins 143 that
are latched in place as previously shown, and the
base ends of the actuators 142 all mounted onto the
frame 102 of the wvehicle. This is illustrated only

schematically in Figure 13.
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In Figure 13, the cab 108 is in its raised
second working position, and the operator's seat 112
as shown is tilted forwardly, so that the vehicle and
backhoe control levers that are illustrated in this
form of the invention at 146 are moved forward as
well. The operator that is outlined in the cab or
operator's station 108 has increased visibility of
digging operations close to the front end of the skid
steer wvehicle.

The same types of cab position sensor can
be wutilized in this form of the invention for
providing an interlock to prevent operation of loader
arms (which are not shown in the second form of the
invention) as well as the vehicle ground drive when
the cab is tilted to its second working position.
The amount of pivoting of approximately 15° forwardly
is maintained in the second form of the invention as
well, but again, the operator is raised when moved
forwardly to a different position with 15° pivoting
when the pivot axis of the cab is moved forwardly and
downwardly as shown in the second form of the
invention.

It can thus be seen that by tilting the
operator's seat upwardly in the range of 15 degrees
from its normal working position, to raise the back
of the cab, and thus the operator's seat up and
forwardly, an operator of a backhoe can observe and
provide close control of the digging bucket at

greater depths in the second working position than
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when the cab is in its first normal loader operating
working position. The increased field of view can be
achieved without having to relocate the operator to a
different seat. This concept of a tilting operator
station or cab can be used with any loader that is
provided with a backhoe attachment at the front, and
on other wvehicles where increased visibility in a
downward angular direction is helpful.

Although the present invention has been
described with reference to preferred embodiments,
workers skilled in the art will recognize that
changes may be made in form and detail without

departing from the spirit and scope of the invention.
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WHAT IS CLAIMED IS:

1. A cab for a work vehicle having a frame

with a support for a digging work arm at one end of
the frame, a support adjacent the one end of the
frame for pivotally mounting the cab about a
transverse axis, the cab including an operator's
compartment with an operator support, a control for
controlling the pivoting of the cab about its pivotal
mounting, said control being operable to permit
tilting the cab about the axis in a direction so that
upper portions of the cab move upwardly and toward
the one end a selected number of degrees to a
selected position and to retain the cab in the
selected position.

2. The cab of claim 1, wherein the digging arm
is a backhoe.

3. The cab of claim 1, wherein the control
includes 1latches for holding the cab in a normal
position relative to the frame, the latches having a
first portion that moves with the cab and a second
anchor portion that remains with the frame, the
second anchor portion being mounted relative to the
frame and including an extendable and retractable
support.

4. The cab of claim 1, wherein the control
comprises an actuator that extend and retracts one
end of the actuator being secured to the frame, and

the other end being mounted relative to the cab.
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5. The cab of claim 1 in cowbination with a
loader having a frame, the frame having a forward end
and a rearward end, the support for the operator's
compartment being mounted on the frame, a mounting
structure on the frame for supporting a work arm for
digging at the forward end of the frame, said
operator's compartment being pivotable from a first
working position in a direction to move rear portions
of the cab and operator's compartment upwardly and an
operator's seat in the operaﬁor‘s compartment
forwardly about the pivotal mounting to the selected
position.

5. The cab of claim 5 and a mechanical
connection between the cab and the frame for
retaining the cab in the selected position.

7. The combination of c¢laim 6, wherein the
mechanical connection comprises a power actuator
‘between the cab and the frame.

8: . The combination of claim 7, wherein said
power actuator is connected to the cab through a
releasable latch that permits releasing the cab from
the power actuator for permitting pivoting of the
rear portion of the cab and operator's compartment
upwardly beyond the second working positions.

9. The combination of claim 5, wherein said
loader has a 1lift arm pivotally mounted to rear
portions of the frame with a forward portion of the
1ift arm that can be raised and lowered, a sensor for

sensing the pivot position of the cab, and an
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interlock to prevent the 1lift arms from being raised
and lower when the cab is in other than the first
working position.

10. An operator's station for a work vehicle
having a frame, a first support for a digging work arm
at a forward end, a second support adjacent the forward
end of the frame for pivotally mounting the operator's
station on the frame, an operator's station having an
operator seat, and a device at rear portions of the
operator's station operable to hold the operator's
station pivoted upwardly from a normal position so that
the operator's station is moved upwardly and retained
in a working position such that an operator on the
operator's seat can observe an outer end of the digging
arm at a greater depth below a surface supporting the
frame.

11. The operator's station of claim 10 including
latches releasably holding the operator's station in

its normal position for operation of a loader.
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