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(54) Loader apparatus

(57)  Aboom mechanism for a loader apparatus hav-
ing a frame with a front and rear end and an engine
mounted at the rear end. A main boom has a first and
second section which telescope with each other and is
pivotally mounted on the frame of the loader apparatus.
A hydraulic cylinder is connected to the first and second
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sections for changing the length of the main boom. A
bucket is pivotally mounted on a free end of the second
section of the main boom so that the main boom may
be pivoted and telescoped and the bucket may be piv-
oted to a desired angle and position for loading and un-
loading.
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Description

[0001] The present invention relates to a loader such
as a skid steer loader, etc. More particularly, the present
invention relates to a stable, rear end engine mounted
loader apparatus having a new and improved boom
mechanism and loading and unloading means.

Background of the Invention

[0002] Conventionally, a skid steer loader capable of
raising a bucket vertically in order to perform a smooth
loading job is known described in, for example, Japa-
nese Kokai Patent application No. Hei 6[1994]-26068.
Figure 9 of the present application shows a side view of
the skid steer loader disclosed in such application. The
prior art will be explained below based on Figure 9.
[0003] In this figure, the skid steer loader has a sec-
ond lift boom part 102 by which the lift boom base is
coupled to a main frame 101 to oscillate freely. The base
of a main lift boom 103 is coupled to the extreme end of
the second lift boom 102 to oscillate freely. Bucket 104,
which is the loading and unloading means of the loader,
is mounted on the extreme end of main lift boom 103,
which lengthens when bent downward, to oscillate free-
ly. Bucket 104 oscillates freely in response to the exten-
sion of at extendable actuator 105.

[0004] An approximately T-shaped control arm 106 is
fixed at the middle of main lift boom 103. The extreme
end of a control link 107 of prescribed length is mounted
on the extreme end of control arm 106 to oscillate freely.
The base end of control link 107 is mounted on the main
frame 101 to oscillate freely. Also, the extreme end of
an extendable cylinder assembly 108 is attached to con-
trol arm 106. The base end of assembly 108 is attached
to main frame 101 to respectively oscillate freely.
[0005] When the cylinder assembly 108 is extended
or retracted the bucket 104 is raised or lowered accord-
ing to this type of construction, the path 109 (shown dot-
ted) of the extreme end of main lift boom 103 is an arc
shaped path from the lowermost position to a specific
height H, and is a vertical path from this height H to the
highest lift height, as shown in the aforementioned Fig-
ure 9.

[0006] However, there are problems, described be-
low, in the prior art disclosed in the aforementioned Jap-
anese Kokai Patent Application No. Hei 6[1994]-26068.
[0007] According to the illustrated prior art, the sec-
ond lift boom part 102 is interposed between the main
frame 101 and the main lift boom 103 in order to make
the path 109 of the extreme end of the main lift boom
103 vertical. Consequently, the number of joints in the
boom is increased. This leads to much unsteadiness of
the center of oscillation in the boom after long use. Thus,
the movement of the main lift boom 103 is no longer
smooth. Also, it is necessary to constantly grease the
joints of the boom in order to prevent this type of un-
steadiness, and the time necessary for maintenance
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and inspection increases. Thus, the availability time for
the equipment decreases.

[0008] Furthermore, the control arm 106 is arranged
beside the driver's seat, therefore, the field of view be-
side the worker is blocked by the control arm 106 when
the main lift boom 103 is raised or lowered. This makes
it difficult for the loading and unloading to be performed
properly.

[0009] Also, with the increase in loading work in con-
fined spaces in recent years, a skid steer loader is re-
quired which is capable of more readily changing the
path of the bucket 104 to correspond with the position
of materials handling equipment such as a dump truck,
etc. However, according to the prior art, the path of the
extreme end of the main lift boom 103 namely, the path
of bucket 104 is always fixed, which is a problem.

Summary of the Invention

[0010] The present invention was made by focusing
on the aforementioned problems, and has as an object
to provide a loader which changes the path of the bucket
as desired and which has minimal unsteadiness of the
boom.

[0011] A second object of the present invention is to
provide a boom mechanism in a loader apparatus hav-
ing a frame with a front and rear end and an engine
mounted at the rear end. The boom mechanism in-
cludes a main boom having at least a first and second
section. The first section is pivotally mounted on the
frame substantially at the rear end thereof. The second
section is slideably mounted on said first section so that
the sections telescope with each other and the second
section has a free end. A moving member is provided
for moving the second section with respect to the first
section to vary the length of the main boom. Finally,
loading and unloading means are pivotally mounted on
the free end of the second section whereby the main
boom may be pivoted and telescoped to move the load-
ing and unloading means along a path to a desired po-
sition and such means may be pivoted to a desired angle
for loading and unloading.

[0012] In a further embodiment, the moving member
is a telescoping cylinder mounted on the first and sec-
ond sections of the main boom.

[0013] In still a further embodiment, the cylinder is a
hydraulically operated cylinder.

[0014] The loading and unloading means may be a
bucket pivotally mounted on the free end of the second
section.

[0015] In another preferred embodiment, the main
boom has a pair of first sections respectively telescoping
with a pair of second sections. In addition, spacing
means for maintaining the pair of first sections and the
pair of second sections a predetermined distance apart
and wherein the moving member moves said pairs of
sections simultaneously.

[0016] In yet a further preferred embodiment, the
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main boom may be pivoted through several inclination
angles with respect to the frame. The boom mechanism
also includes a boom angle sensor for detecting the in-
clination angle of the main boom and producing an out-
put signal indicating such angle. Finally, a controller is
included responsive to the output signal for controlling
the path of the loading and unloading means.

[0017] In an improved embodiment a plurality of sen-
sors are provided for producing respective output sig-
nals related to the relative positions of the main boom,
the frame and the loading and unloading means. A con-
troller responsive to the plurality of output signals auto-
matically controls the path of movement of the loading
and unloading means.

[0018] Inafurtherimproved embodiment, the plurality
of sensors include a boom angle sensor which detects
the angle of inclination between the main boom and the
frame and produces a first output signal. A stroke sensor
detects the amount of stroke by which the second sec-
tion of the main boom extends from the first section and
produces a second output signal. Finally, a loading and
unloading means sensor detects the inclination angle
between this means and the second section of the main
boom and produces a third output signal. The controller
is responsive to the first, second and third output signals
and controls the path which the loading and unloading
means must follow based on the detected values.
[0019] Also, a desired bucket path, such a movement
horizontally in addition to vertically, can be obtained and
the path can be changed according to the positional re-
lationship of the obstacle and the materials handling
equipment or according to the job requirements, and
loading can be executed efficiently.

[0020] Moreover, the number of boom joints are not
increased, as required in the prior art, to obtain this type
of bucket path, so maintenance such as greasing, etc.,
of the boom joints becomes unnecessary, and unstead-
iness of the boom is also minimized.

[0021] Also, for example, if the boom is composed so
that the telescoping cylinder can be accommodated in-
side the main boom, the oil seal is not contaminated by
dirt and sand falling on the telescoping cylinder, and the
telescoping cylinder will remain in good condition.
[0022] Furthermore, the boom dies not have a struc-
ture that obstructs the field of view beside the driver's
seat, so the field of view is wide and work performance
is good.

Brief Description Of The Drawings

[0023] Other features and advantages of the present
invention will be understood from the following detailed
description of the preferred embodiments made with ref-
erence to the appended drawings, in which:

Figure 1 is a side view of a skid steer loader accord-
ing to an embodiment of the present invention;
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Figure 2 is a perspective view of the boom portion
of Figure 1;

Figure 3 is a cross section of the boom shown in
Figure 2.

Figure 4 is a block diagram of the sensors and the
controller used to control movement of the boom

and bucket;

Figure 5 is a side view showing an example of the
pat of the bucket;

Figure 6 is a side view showing an example of a
further path of the bucket;

Figure 7 is a side view showing an example of still
another path of the bucket possible within the pre-

ferred embodiment;

Figure 8 is a perspective view of an operating lever
for the loader; and

Figure Qis a side view of a prior art skid steer loader.

Description of the Preferred Embodiment

[0024] Below, an embodiment according to the prin-
ciples of the present invention will be explained in detail
with reference to the figures. In the embodiment, the el-
ements identical to those in Figure 9 are given the same
numerals, and duplicate explanation is omitted.

[0025] Figure 1 shows a side view of a skid steer load-
er according to a preferred embodiment of the present
invention. The traveling direction of the skid steer loader
indicated by arrow F (front) - R (rear) at the bottom of
this figure will be referred to as the longitudinal direction.
The width direction of the vehicle which crosses this lon-
gitudinal direction will be referred to as the lateral direc-
tion, and left and right in the lateral direction will be de-
termined according to the direction perceived by a work-
er seated in the driver's seat facing forward.

[0026] In Figure 1, the skid steer loader is provided
with drive motor frame 1 and is provided, respectively
with wheels 6 and 6 at the bottom part thereof, engine
7 at the inside rear part thereof, and boom 25 at the top
part thereof. A pair of left and right pillars 2 are erected
on the top part at the rear of drive motor frame 1, and
protective screens 3 and 3 which have many holes are
respectively erected at both the left and right sides in
front of pillars 2. Then, roof 4 is provided across the top
part of the left and right protective screens 3 and 3 and
a driver's cab 5, with the front having an opening for the
operator to enter.

[0027] The main boom 25 is provided with a hollow
first section 8 and a hollow telescoping second section
10. The base of first section 8 is pivotally mounted bode
engine 7 at the rear of drive motor frame 1 to oscillate
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freely. This first section 8 is moved vertically according
to the extension of a main cylinder 9, which is mounted
at the base to the drive motor frame 1 and at its extreme
end to the middle of main boom 8, respectively.

[0028] Telescoping boom second section 10 is insert-
ed inside main boom first section 8 to slide freely. Bucket
11, which is the loading and unloading means in this em-
bodiment, is pivotally mounted at the extreme end of tel-
escoping boom 10 to oscillate freely and is oscillated by
means of a bucket cylinder 12.

[0029] A perspective view of boom 25 is shown in fig-
ure 2 and a top cross section of boom 25 is shown in
Figure 3. As indicated in both figures, boom 25 is pro-
vided with main boom first section 8, telescoping boom
second section 10, and telescoping cylinder 16.

[0030] In main boom section 8, square columnar
shaped bracket 13 and 13 made of steel are inserted
into square tubing 14 and 14 and are mutually fixed by
a round pipe 15 by means of, for example, welding, etc.,
by positions these first sections horizontally at a pre-
scribed spacing. Also, telescoping boom section 10 is
constituted by horizontally opposing square tubing 27
and 27 in which the extreme ends are bend downwardly
at a prescribed spacing and mutually fixed by round pipe
26.

[0031] Telescoping cylinder 16 is inserted into the in-
side part of main boom section 8 and the cylinder base
thereof is fixed to the internal wall of section 8. Also, the
extreme end of the piston of telescoping cylinder 16 is
fixed to the wall of telescoping boom second section 10
which is inserted inside of main boom 8 to slide freely.
Consequently, telescoping boom section 10 slides in-
side of boom section 8 by the extension of telescoping
cylinder 16. Thus, the extension and retraction of cylin-
der 16 moves section 10 respectively out from section
8 and back into section 8, as desired. The distance that
section 10 extends out from Section 8 may be designat-
ed as the stroke distance.

[0032] At this time, the internal circumferential surfac-
es of the four sides of main boom section 8 are ma-
chined to smoothly correspond with the spacing of
square tubing 27 of boom section 10. Consequently, the
dimensional difference of the space between the brack-
ets 13 and 13 of boom section 8 and the space between
square tubing 27 and 27 of telescoping boom section
109 is compensated for and boom section 10 is made
to slide smoothly in boom section 8.

[0033] Also, an operating lever (not shown in the fig-
ure) for operating boom section 8 and bucket 11 is pro-
vided inside driver's cab 5. By moving this operating le-
ver forward and backward, the inclination angle of main
boom 8 can be controlled. By moving the operating lever
left and right, the inclination angle of bucket 11 can be
controlled.

[0034] The skid steer loader shown in Figures 1-3 is
provided with various sensors for detecting the length
and angle of boom 25, and a controller which controls
boom 25 based on these detected values. A block dia-
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gram of the sensors and controller provided on the skid
steer loader is shown in Figure 4.

[0035] First of all, a boom angle sensor 18 which de-
tects the inclination angle of boom section 8 with respect
to the frame; is mounted at the center of oscillation of
section 8,. As this boom angle sensor 18, for example,
potentiometers, etc., are suitable.

[0036] Also, a stroke sensor 19 is integrated into tel-
escoping cylinder 16 and detects the amount of stroke
by which telescoping boom section 10 extends from
section 8. Furthermore, bucket angle sensor 20 similar
to boom angle sensor 18, is mounted at the center of
oscillation of bucket 11 and detects the inclination angle
of bucket 11 with respect to the horizontal.

[0037] These sensors are connected electrically to a
controller 21 arranged inside drive motor frame 1 or in-
side driver's cab 5. Controller 21 receives the signals
from these sensors and respectively measures the in-
clination angle of boom section 8, the amount of stroke
of telescoping boom 10, and inclination angle of bucket
11.

[0038] Also operating lever sensor 33 for detecting
the movement of operating lever, 32 is electrically con-
nected to controller 21. Furthermore, mode switch 34,
which specifies path 17, shown in Figures 6-8, to be fol-
lowed by bucket 11, is connected to controller 21.
[0039] Controller 21 is electrically connected to elec-
tromagnetic control valves 29, 30 and 31 arranged at
the bottom part of drive motor frame 1. Controller 21
controls the discharge pressure of electromagnetic con-
trol valve 29, 30, and 31 by sending electric signals to
electromagnetic control valves 29 20 and 31 based on
the detection signals of sensors 18, 19, and 20, the op-
eration of operating lever 32, and the mode signal input
from mode switch 34.

[0040] As the electromagnetic control valves, there
are such examples as main boom control valve 29 which
controls the inclination angle of main boom section 8 by
driving main cylinder 9, telescoping boom control valve
30 which controls the extension of telescoping boom
section 10 by driving telescoping cylinder 16, and bucket
control valve 31 which controls the inclination angle of
bucket 11 by driving bucket cylinder 12.

[0041] Electromagnetic control valves 29, 30, and 31
are respectively connected to the main valve not shown
in the figure by means of hydraulic piping. The main
valve outputs a pressure corresponding to the discharge
pressures of electromagnetic control valves 29, 30, and
31, used as the control pressures and drives main cyl-
inder 9, telescoping cylinder 16, and bucket cylinder 12.
[0042] By being constituted as described above, con-
troller 21 can move bucket 11 so it follows the necessary
path 17 according to the movement of operating lever
32. At the same time, controller 21 can execute control
so that the inclination angle of bucket 11 is arranged at
the desired angle.

[0043] Examples of path 17 of bucket 11 are shown
in Figures 5-7. According to Figure 5, approximately an
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arc path is followed by bucket 11 from the lowest position
to a prescribed height (H) by ascending main boom sec-
tion 8 with the length of boom 25 at its minimum without
extending telescoping boom 10, as in the prior art. Then,
from the height (H) to the highest lift height, boom 25 is
extended by gradually extending telescoping boom sec-
tion 10 so that bucket 11 follows approximately a vertical
path 17.

[0044] Thistype of path 17 is suited for scooping earth
and sand in bucket 11 by digging into a pile of earth and
sand, etc. located in front, with bucket 11, and loading
this into materials handling equipment. In other words,
the path 17 of bucket 11 can follow an arc when digging
into a pile of earth and sand so the digging force is strong
and more earth and sand can be scooped into bucket
11. Therefore, the digging efficiency improves. Also, if
control is executed at this time so that the open part of
bucket 11 becomes approximately horizontal from
height (H) to the highest lift height, loss of the material
loaded in the bucket is minimal.

[0045] The case where bucket 11 follows a vertical
path 17 from the lowest position to the highest lift height
is shown in Figure 6. By controlling so that bucket 11
follows a vertical path, it is possible to load into the ma-
terials handling equipment without moving the skid steer
loader too much away from when the load is loaded into
bucket 11 at the lowest position. Therefore, the loading
efficiency improves.

[0046] Also, by lower the inclination angle of main
boom section 8 while extending telescoping boom sec-
tion 10 after lifting the load to a prescribed height, bucket
11 can be extended in the horizontal direction as shown
in Figure 7. For example, if there is an obstacle between
the skid steer loader and the materials handling equip-
ment and it is difficult for the skid steer loader to ap-
proach the materials handling equipment, loading into
the materials handling equipment becomes possible by
thus moving bucket 11 in the horizontal direction.
[0047] It is preferable for selection of these types of
various paths 17 to be executed by the operator oper-
ating mode switch 34 to specify the path to controller 21.
For example, the system may be set up to follow path
17 shown in Figure 5 by selecting number 1 with mode
switch 34 and ascending main boom section 8: it may
also be set up to follow path 17 shown in Figure 6 by
selecting number 2. Thus, the worker can obtain the
necessary path 17 by selecting a number with mode
switch 34.

[0048] Also, whether the inclination angle of bucket
11 is to be controlled by controller 21 or by the operator
with the operation of operating lever 32 can be selected
at this time with mode switch 34.

[0049] Itis also possible to obtain the desired path 17
by means of manual operation instead of controlling
path 17 of bucket 11 with controller 21 as was described
above. It is preferable for even this type of manual op-
eration mode to be selected with mode switch 34.
[0050] An example of an operating lever enabling
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manual operation is shown in Figure 8. In this figure,
toggle switch 35 is provided at the uppermost part of
operating lever 32 and telescoping boom section 10 ex-
tends by telescoping cylinder 16 extending when this
toggle switch 35 is pushed forward. Also telescoping
boom section 10 retracts by telescoping cylinder 16 re-
tracing when this toggle switch is pushed backward.
[0051] By the worker operating the aforementioned
toggle switch 35 and operating lever 32 simultaneously
the desired path 17 of bucket 11 can be obtained, in ac-
cordance with the surrounding situation.

[0052] As explained above, according to the illustrat-
ed embodiment, boom mechanism 25 which supports
bucket 11 is constituted of hollow main boom first sec-
tion 8 and telescoping boom second section 10 which
slides on the inside thereof. The telescoping boom sec-
tion 10 is made to extend from main boom 8 by means
of telescoping cylinder 16. Consequently, it is possible
to change the length of boom 25 as desired. Thus it is
possible, for example, when bucket 11 has been low-
ered, to make path 17 at the extreme end of bucket 11
approximately vertical by making the boom the shortest
at a slightly raised position and then gradually extending
boom 25 while raising it further.

[0053] Inotherwords, when loading material onto ma-
terials handling equipment such as a truck, etc., itis pos-
sible to bring bucket 11 even closer to the materials han-
dling equipment than in a case when path 17 of bucket
11 is arc shaped without moving the skid steer loader,
and loading can be performed efficiently.

[0054] Moreover, the number of joints in boom 25 is
not increased in order to obtain this type of path 17 of
bucket 11. Thus, maintenance such as greasing, etc.,
of the joints of boom 25 is minimized, and unsteadiness
of boom 25 is minimized.

[0055] Also, path 17 of bucket 11 can be a desired
path, for example, horizontal path, etc., in addition to a
vertical path, so path 17 can be changed according to
the positional relationship of obstacles and the materials
handling equipment, and loading can be performed ef-
ficiently.

[0056] Telescoping cylinder 16 is accommodated in-
side main boom 8 so the oil seal is not contaminated by
dirt and sand falling on telescoping cylinder 16, and tel-
escoping cylinder 16 can be always be in working con-
dition.

[0057] Also, the inclination angle of bucket 11 can be
controlled to be the necessary angle so it is possible to
prevent loaded material from falling out by controlling
the angle according to the type of quantity of material
loaded in bucket 11. As one example, control can be
executed so that that the open part of the bucket re-
mains horizontal when the bucket is above a specific
height. Furthermore, it is possible to determine the in-
clination angle of bucket 11 so that the digging force in-
creases during excavation, etc.

[0058] Furthermore, there is no structural member, as
in the prior art, obstructing the field of view besides the
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driver's cab 5 so the field of view is wide and the work
performance is good.

[0059] Also, the inclination angle of main boom sec-
tion 8 and the amount of stroke of telescoping, boom
section 10 are detected and controller 21 controls path
17 of bucket 11 to be the required path based on these
detected values. Consequently, path 17 of bucket 11 is
automatically controlled base don a procedure pro-
grammed in controller 21 beforehand, so the burden on
the worker is minimal, and moreover, an accurate path
17 can be obtained.

[0060] In the aforementioned embodiment, an expla-
nation was given in which operation of cylinders 9, 16,
and 12 is executed by discharging from a main valve
corresponding to the control pressure discharged from
electromagnetic control valves 29, 30 and 31, but it is
not limited to this. For example, it is possible to operate
cylinders 9, 16, and 12 by operating a solenoid installed
at main valve 27 according to the electric signal output
from controller 21.

[0061] Also, telescoping boom section 10 was shown
inserted inside main boom section 8 to slide freely in the
aforementioned embodiment. It is not restricted to this
however and can be constructed so that main boom sec-
tion 8 is installed inside telescoping boom section 10.
[0062] Theinvention has been described above in de-
tail with respect to preferred embodiments. However, it
is clear that various modifications can be carried out
within the scope of the present invention which is de-
fined by the following claims.

Claims

1. In aloader having a frame with a front and rear end
and an engine mounted at said rear end, a boom
mechanism characterized by:

a main boom having at least a first and second
section, said first section being pivotally mount-
ed on said frame substantially at said rear end
thereof, said second section being slideably
mounted on said first section so that said sec-
tions telescope with each other and said sec-
ond section has a free end;

a moving member for moving said second sec-
tion with respect to said first section to vary the
length of said main boom; and

loading and unloading means pivotally mount-
ed on said free end of said second section
whereby said main boom may be pivoted and
telescoped to move said loading and unloading
means along a path to a desired position and
said means may be pivoted to a desired loading
and unloading.

2. Apparatus as claimed in claim 1 characterized in
that said moving member is a telescoping cylinder
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mounted on said first and second sections of said
main boom.

3. Apparatus as claimed in claim 2 characterized in

that said telescoping cylinder is mounted within said
first section of said main boom.

4. Apparatus as claimed in claim 2 or 3 characterized

in that said telescoping cylinder is a hydraulically
operated cylinder.

5. Apparatus as claimed in any one of claims 1-4 char-

acterized in that a second moving member is pro-
vided for moving said first section through different
inclination angles with respect to said frame.

6. Apparatus as claimed in claim 5 characterized in

that said second moving member is a hydraulically
operated cylinder having one end connected to said
frame and a second end connected to said first sec-
tion of said main boom.

7. Apparatus as claimed in any one of claims 1-6 char-

acterized in that said loading and unloading means
is a bucket pivotally mounted on said free end of
said second section.

8. Apparatus as claimed in any one of claims 1-7 char-

acterized in that said second section slides inside
of said first section to vary the length of said main
boom.

9. Apparatus as claimed in any one of claims 1-8 char-

acterized in that said main boom has a pair of first
sections respectively telescoping with a pair of sec-
ond sections; and spacing means for maintaining
said pair of first sections and said pair of second
sections a predetermined distance apart and
wherein said moving member moves said pairs of
sections simultaneously.

10. Apparatus as claimed in any one of claims 1-9 char-
acterized in that said main boom may be pivoted
through several inclination angles with respect to
said frame and further comprising:

a boom angle sensor for detecting said inclina-
tion angle of said main boom and producing an
output signal indicating said angle; and

a controller responsive to said output signal for
controlling said path of said loading and un-
loading means.

11. Apparatus as claimed in any one of claims 1-9 char-
acterized by a plurality of sensors

producing respective output signals related to
the relative positions of said main boom, said
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frame and said loading and unloading means;
and

a controller responsive to said plurality of out-

put signals for automatically controlling the
path of movement of said loading and unload- 5
ing means.

12. Apparatus as claimed in claim 11 characterized in
that said plurality of sensors include a boom angle
sensor which detects the angle of inclination be- 170
tween said main boom and said frame and produc-
ing a first output signal;

a stroke sensor for detecting the amount of
stroke by which said second section of said 175
main boom extends from said first section and
producing a second output signal;

and

a loading and unloading means sensor which
detects the inclination angle between said 20
means and said second section of said main
boom and produces a third output signal,
wherein said controller is responsive to said
first, second and third output signals and con-
trols the path which said loading and unloading 25
means must follow based on said detected val-
ues.
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