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{ Claim

L. A loader including a mast adapted for connection te a

~z

tractor having a fore-and-aft extending frame and an opexrater's
station, said mast movable between a lowered storage position
and a raised mounted position, and a releasable connecting
gstructure for selectively locking and unlocking the mast with
regpect to the trastor £raie, sald connecting structure
including:

a bracket;

means for connecting the bracket to the tractor frame;

mating bracket structure connected to the mast;

means for guiding the bracket and mating bracket
structure into engagement as the mast is moved to the mounted
position; and

means locking the bracket and mating bracket structure in
Uth/z
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the engaged position for securing the mast to the tractor
frame, said means locking including a cam connected to one of
the bracket and mating bracket structure, a cam-receiving
cavity connected to the other of the bracket and mating
structure and means for selectively moving the cam into the

cavity when the mast is in the mounted position.

10. A loader including a mast adapted for connection to a
tractor having a fore-and-aft extending frame and an operator's
station, said mast including rear mast posts and mast arms
extending forwardly from the posts, rear support structure for
supporting the mast posts on the frame, and means for rotating
the mast arms about the rear support structure between a
lowered storage position and a raised mounted position, and a
releasable connecting structure for selectively locking and
unlocking the mast arms to the forward end of the frame, said
connecting structure including:

a tractor bracket connected to the forward end of the
.frame and including a cavity;

a cam movably mounted on one of the mast arms at a
location which when the mast arms are in the raised position is
adjacent the bracket; and

means for moving the cam to a latching position into the
cavity when the mast arms are in the raised position to secure

the mast arms to the forward end of the frame.
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LATCHING MECHANISM FOR A LOADER

Background of the Invention

The present invention relates generally to front end loaders
adapted for mounting on a tractor, and more specifically to a

remotely operable latching mechanism for such structure.

Numerous systems exist for attaching a front end loader to the
frame of a tractor. To maintain the versatility of the
tractor, the front end loader must be easily and quickly
removable from and installable on the tractor. Many of these
systems require the operator to leave the tractor cab several
times during mounting or dismounting of the loader. Some types
of loader mounts utilize loose pins or separate parking stands
which must be stored between operations and which may be lost
or misplaced. Although numerous systems are available which
eliminate separate pins, connectors and parking stands, many of
these are complex, bulky or difficult to mount or adjust. The
connecting structure is usually made an integral part of the
overall loader structure so that a substantial loader redesig
effort is necessary to eliminate the optional quick mount or an
integral parking stand arrangement. For example, a farmer who
maintains his loader on the tractor year round does not want

the added expense of a quick mount system with a parking stand. o E
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In one broad from the invention provides a loader including a

mast adapted for connection to a tractor having a fore-and-aft

—— o —

extending frame and an operator's station, said mast movable

N
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between a lowered storage position and a raised mounted s
position, and a releasable connecting structure for selectively
locking and unlocking the mast with respect to the tractox
frame, said connecting structure including:

a bracket;

means for connecting the bracket to the tractor frame;

mating bracket structure connected to the mast;

means for guiding the bracket and mating bracket
structure into engagement as the mast is moved to the mounted
position; and

means locking the bracket and mating bracket structure in
the engaged position for securing the mast to the tractor
frame, said means locking including a cam connected to one of
the bracket and mating bracket structure, a cam-receiving
cavity connected to the other of the bracket and mating
structure and means for selectively moving the cam into the

cavity when the mast is in the mounted position.

In another broad form the invention provides a loader including
a mast adapted for connection to a tractor having a
fore-and-aft extending frame and an operator's station, said
mast including rear mast posts and mast arms extending
forwardly from the posts, rear support structure for supporting
the mast posts on the frame, and means for rotating the mast
arms about the rear support structure between a lowered storage

position and a raised mounted position, and a releasable

connecting structure for selectively locking and unlocking the
mast arms to the forward end of the frame, said c¢onnecting

structure including:

uww
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a tractor bracket connected to the forward end of the

frame and including a cavity;

a cam movably mounted on one of the mast arms at a

location which when the mast arms arxe in the raised position is

adjacent the bracket; and

means for moving the cam to a latching positlon into the

cavity when the mast arms are in the raised position to secure

the mast arms to the forward end of the frame.
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Brief Description of the Drawings

FIG. 1 1is a side view of a tractor with the loader of the
present invention attached thereto.

FIG. 2 1is an enlarged perspective view of the forward end of
the mast structure on the loader of FIG. 1.

FIG. 3 1is an enlarged front perspective view of one
embodiment of ‘the forward mounting bracket connected to the
front end of the tractor.

FIG. 4 is a front enlarged view of one embodiment of the
invention, partially in section, showing the forward end of the
mast arm in the raised position with the cam actuated to latch
the mast arm to the tractor frame,

FIG. 5 is a view similar to FIG. 4 but showing the cam in
the released position with the forward end of the mast arm below
the upwardmost rocked position.

FIG. 6 is a front enlarged view of a second embodiment of
the latching structure.

FIG. 7 is a view taken substantially along lines 7-~7 of
FIG. 6.

FIG. 8 is a view taken substantially along lines 8-8 of
FIG. 6.

FIG. 9 is a front view similar to FIG. 6 but showing the cam
in the released position with the forward end of the mast arm
below the upwardmost rocked position.

FIG. 10 is a view taken substantially along lines 10-10 of
FIG. 10.

Description of the Preferred Embodiment

Referring to FIG. 1, there is shown a tractor 10 supported
by rear wheels 12 and front wheels 14 for forward movement (F)
over the ground. The tractor 10 includes a main frame 16
supporting a front end loader indicated generally at 20. The
loader 20 is generally symmetrical about an upright, fore-and- .
aft extending plane, and includes a mast 22 having rear upright b
mast posts 24 with lower ends supported on rear support :
structure 26 conuected to khe tractor frame 16.

A forwardly extrnd.na mast arm 28 is connected at its aft
end to the mast post 24 and extends forwardly and downwardly
therefrom to a forward end 32. The forwaru end 32 is releasably

-—3“
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secured to the tractor frame 16 by front support structure 34 to
be described in detail below. A parking stand 36 includes side
legs 38 extending downwardly from the respective forward mast
ends 32 and a bight portion 42 connects the lower ends: of the
side legs 38.

The loader 20 includes a boom 46 having rear boom arms 48
pivotally connected to the upper ends of the mast posts 24. & 2 .3
forward boom arm 52 extends downwardly from each arm 48 to a
lower end which pivotally connects a bucket 56 or other earth
engaging implement. A lift cylinder 58 is connected between
each mast post 24 and the rear boom arm 48. & bucket cylinder
60 is connected between the forward end of the boom arm 48 and
the bucket 56. The cylinders 58 and 60 are connected to
conventional kydraulic circuitry (not shown) for operating the
boom 46 and the bucket 56 and for rocking the loader 20 between
a mounted position (FIG. 1) and a parked position (not shown)
wherein the parking stand 36 rests on the ground. During
mounting and dismounting of the loader 20, the lower ends of the
mast posts 24 rest on the corresponding rear supports 26 and are
pivoted about the rear supports 26 by actuating the cylinder 58
and/or the cylinder 60. Preferably, the rear support 26 is of
the type shown and described in co-pending application
No. AUl8727/88 filed concurrently herewith, of
Nicholas Hamm and of common ownership with the present
invention. The rear support 26 automatically locks and firmly
secures the mast 22 to the tractor frame as the mast is rotated
in the clockwise direction (as viewed in FIG. 1) from a parked
position wherein the parking stand 36 is in contact with the
ground.

The front support structure 34 includes a front mounting
frame 62 connected to the forward end of the tractor frame 16 by
bolts 64. The frame 62 extends outwardly and upwardly from the
frame 16 to an upper end supporting a stop member 68 which is
connected to the frame by a bolt 70. A pad 72 which angles
upwardly in the forward direction is welded to the frame 62
below the stop member 68. An upright plate 74 is connected to
the aft end of the pad 72 to define a cavity or cam-receiving
area indicated generally at 78 extending inwardly from the
outermost surface of the mounting frame 62.
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Locking structure 84 is connected to the forward end 32 of
the mast arm 28 and includes an inwardly opening, channel-shaped
member 86. The lower end of the channel-shaped member 86 is
connected to the side leg 38 of the parking stand 36. An
upright guide member 88 is connected between the sides of the
member 86 and is offset above the upper end of the side leg 38
to define an opening 92. The locking structure 84 is connected
to the end 32 by a pair of bolts 94 extending through the end 32
and threaded into the guide member 88. The guide member 88
extends upwardly from the bolt area 94 to an upper end which is
notched at 96 to define a groove between the guide member 88 and
the inside surface of the mast end 32. Thc lower end of the
stop member 68 includes complementary structure for receiving
the grooved end of the guide member 88 as the mast 2I is rotated
upwardly about the rear supports 26. The bottom surface 98 of
the stop member 68 angles upwardly at approximately 45 degree
angle from the outside edge to a vertical wall 102 which defines
a notch 106 between the stop member 68 and the outermost surface
of the frame 62. As the mast 22 is raised, the angled surface
98 guides the projection at the top of the guide member 88 into
the notch 106. The guide member 88 then bottoms against the
stop member 68 as the mast 22 reaches the mounted position. The
guide member 88 and stop member 68 cooperate to prevent lateral
movement and vertical movement of the mast arm 28.

To lock the mast arm to the tractor frame and to prevent
downward and forward movement of the mast arm with respect to
the frame, a wedge operated cam 110 is pivotally secured to the
channel=shaped member 86 adjacent the opening 92 for rocking
into the cavity or cam-receiving area 78 (FIG. 4). A wedge 112
is slidably mounted against the bight portion of the member 86
for urging the cam 110 into the cavity 78 and for maintaining
the cam within the cavity while the loader 20 is mounted on the
tractor 10. As shown in FIGS. 4 and 5, the cam 110 is a
cylindrical member and is pivotally connected to the sides of
the channel-shaped member 86 by a pivot pin 116 at a location
offset above the cylindrical axis of the cam 110. In the
unlocked position (FIG. 5) the cam 110 is generally contained
within the channel-shaped member 86 to permit free movement of
the forward end 32 of the mast arm to and from the mounted
position. In the unlocked position, the cam 110 is offset

_— -l
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slightly from the bight portion of the channel-shaped member

86. The wedge 112 is slidably secured against the bight portion
by a bracket 118 and includes a lower tapered end 122 adapted to
urge the cam 110 inwardly as the wedge 112 is moved dowuwardly
(FIG. 4). The upper end of the wedge 112 is secured to a cahle
126 which in turn is supported at one end by a bracket 128
connected to the upper end of the member 86. The cable 126 is
enclosed in a sheath 132 and extends upwardly and rearwardly
along the mast 22 to a location adjacent an operator station 134
on the tractor 10. A knob 136 is connected to the operator end
oFf the cable 126 so that the cable may be extended and retracted
to rotate the cam 110 between its locked and vnlocked

positions. A knob lock 137 (FIG. 2) prevents movement of the
cable to lock the wedge 112 against upward movement during
loader operations. A mechanical linkage may be substituted for
the cable 126 to provide remote control of the wedge 112.

As best seen in FIGS. 2, 4 and 5, a substantial portion of
the locking structure 84 is part of an assembly common with the
parking stand 36. Therefore, if a purchaser of a loader 20 does
not wish to have the parking stand feature and the latch
feature, the forward end 32 of the mast arm 28 may be connected
directly to front support structure by inserting bolts through
the forward end 32 (at the location where the bolts 94 are
located as shown in FIG. 2) and through corresponding holes in a
simplified mounting frame (not shown) connected to the forward
end of the tractor frame 16.

In operation, assuming that the loader 20 is supported on
the parking stand 36 and the bucket 56 with the mast posts 24
raised above the ground, the tractor 10 is first driven
forwardly until the rear support 26 is below the mast post 24.
The cylinders 58 are then operated to lower the posts 24 onto
the supports 26. Continued retraction of the cylinders 58
rotates the mast arms 28 upwardly and the locking structure 84
approaches the mounting frame 62 (FIG. 5). The wedge 112 is in
the retracted position to permit free movement of the structure
84 relative to the frame 62. Continued extension of the
cylinders 58 causes the guide member 88 to move against the
lower surface 98 of the stap member 68. The upper projection of
the guide member 88 is thereby guided'into the notch 106, and
the stop member 68 prevents further upward rotation of the mast

-6 -
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arms 28 once the cam 110 is located adjacent the cavity 78. At
this point, the operator pushes the knob 136 to slide the wedge
112 against the cam 110, which rotates the cam in the clockwise
direction (FIG. 4) into the cavity to lock the mast arm in
position. Therefore, once the hydraulic lines are connected to
the loader 20, the operator can attach the loader without
leaving his tractor seat.

To detach the loader from the tractor, the operator pulls
back on the knob 136 to slide the wedge 112 away from the cam
110. The cam is therefore free to rotate about the pivot 116
away from the cavity 78 thereby permitting the locking structure
84 to move downwardly with respect to the front mounting frame
62. The operator extends the cylinders 58 to move the parking
stand 36 downwardly into engagement with the ground. Continued
extension of the cylinders lifts the mast posts 24 from the
respective rear supports 26 so that the loader 20 rests on the
bucket 56 and the parking stand 36. The operator then
disconnects the hydraulic lines and backs the tractor 10 away
from the loader 20.

Alternate Embodiment

In the embodiment shown in FIGS. 6-10, the front support

structure 34a includes a guide member 88a connected to the front

mounting frame 62a. Mating bracket structure 148 is connected
to the forward end 32a oy a bolt 150. A parking stand 36a
includes side legs 38a connected to the respective bracket
structure 148. A bight portion (not shown) connects the lower
ends of the side legs 38a. Each side leg 38a angles outwardly
at location 152 and extends upwardly at 154 to define the
outermost wall of the mounting structure 148, A plate 156 is
welded to the location 152 and to the outer wall 154. An angle
158 is well'ed to the aft edge of the wall 154 and extends
inwardly therefrom to a forwardly directed flange 160 (FIG. 7)
which is siidably received within a notch 164 located in the
member 88a adjacent the outer face of the mounting frame 62a. A
cylindrically shaped cam 1ll0a is journalled for rotation on a
pin ll6a which extends through the plate 156 and the angle 158
(FIG. 7). A sleeve 170 is positioned over the pin ll6a between
the angle 158 and the cam 1l0a. A cam receiving area or cavity
78a is located in the guide member 88a. A cable bracket 128a is
connected to the upper end of the wall 154 and supports a cable
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126a which is routed along the loader to a position adjacent the
operator's station 134 as shown in FIG. 1. A cam 1ll2a is
slidably mounted within the bracket structure 148 adjacent the
inside surface of the wall 154. The wedge l1l2a is connected to
the cable 126a for movement between a locking position (FIG, 6}
wherein the cam 110a is urged into the cavity 78a and a release
position (FIG. 9) wherein the wedge 112a is slid upwardly by the
cable 126a to a location wherein the cam 110a is free to rotate
outwardly toward the wall 154 away from the cavity 78a. A U~
shaped spring clip 174 includes an.upper bight portion located
above the top surface of the wedge 112a. The lower portion of
the clip 174 is bent inwardly toward the cam 1ll0a and includesg
projections 176 which are inserted into corresponding holes in
the cam li0a which are offset downwardly and outwardly from the
axis of the pin ll6a. As the wedge 112a is lifted (FIG. 9) the
top of the wedge contacts the bight portion of the clip 174 and
urges the clip upwardly to pull the cam 1l0a ‘toward the wall
154. The wedge 112a is free to slide downwardly from the bight
portion on the clip 174 when the wedge is moved toward the
locking position (FIG. 6).

The member 88a includes a stop indicated generally at 180
located above and to one side of the cavity 78a. A threaded
projection 182 extends outwardly from the member 88a and an
adjusting bolt 184 is threaded through the projection. &
locking nut 186 is tightened against the projection 182 to
secure the bolt 184 in the preselected adjusted position. &s
the forward end 32a of the mast is raised into position, the
lower end of the bolt contacts the bracket structure 148 to
prevent upward movement of the mast beyond the location wherein
the cam 110a is aligned with the cavity 78a (FIG. 6).

In operation, the mast 22 is rotated about the rear supporkts
26. As the forward end of the mast 32a approaches the mounted
position, the flange 160 of the angle 158 is guided into the
notch 164. The operator continues to raise the forward end 32a
until the bracket structure 148 contacts the stop 180. The
operator from his tractor seat then moves the knob on the
operator end of the cable 126 to force the wedge 112a against
the cam 110a. The wedge 112a forces the cam 1l0a into the
cavity 78a (FIG. 6) to lock the forward end 32a of the mast in
position on the tractor frame 16.
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To remove the loader from the tractor frame, the operatoxr
pulls the knob of the cable 126a to slide the wedge 1ll2a
upwardly away from the cam 1l0a (FIG. 9). The spring clip 174
pulls the cam 110a from the cavity 78a (FIG. 9) so that the
forward end of the mast 32a is free to move downwardly away from
the member 88a.

As best seen in FIGS. 6 and 8, the mating bracket structure
148 and the parking stand 36a may be removed from the forward
end 32a simply by removing the bolt 150, which connects the
bracket structure 148 to a cylindrical member 190 welded to the
bottom of the end 32a.
have the parking stand and remotely operable locking feature, he

Therefore, if a farmer does not wish te
may connect the end 32a directly to a simplified bracket (not
shown) mounted on the tractor frame 16.

Having described the preferred embodiment, it w:1l bo
apparent that modifications can be made without departing from
the scope of the invention ac defined in the accompanyianj
elaims.




0380k/SC

The claims defining the invention are as follost
1. A loader including a mést.adapted for connection to a
tractor having a fore-and-aft extending frame and an operator’s
station, said mast movable between a lowered storage position
and a raised mounted posiﬁion, and a releasable connecting
structure for seleqtively locking and unlocking the mast with
respect to the ﬁractor frame, said connecting structure
including:

a brackr .ty

means for connecting the bracket to the traétor frame;

mating bracket structure connected to the mast;

means for guiding the bracket and mating bracket
structure into engagement as the mast is moved to the mounted
position; and |

means locking the bracket and mating bracket structure in
the engaged position for securing'the mast to the tractor
frame, said means locking including a cam connected to one of
the bracket and mating bracket structure, a cam-receiving
cavity ccnnected to the other.of the bracket and mating.
structﬁre and means for selecﬁivély-moving the cam into Lae
cavity when the mast is in the mounted position. |
2, ‘fhe loader as set forth in claim 1 wherein the means for
moving the cam includes a.wedge located adjacent the cam and

movable between latching and unlatching positions, and remote

~control means located adjacent the operator's station for

movlhg the wedge between the latching and unlatching positions.
3. The loader as set forth in claim 1 wherein the cam

includes a substantially cylindrical portion, and means

- 10 -
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rotatably connecting the cam to the mating bracket structure
for rotation about an axis offset from the axis of the
cylindrical portion,

4, The loader as set forth in claim 3 including wedge means
movable against the cam for rotating the cam about the cam axis.
5. The loader as set forth in claim 4 including means
slidably supporting the wedge means on the mating bracket
structure, and cable means connected to the wedge means and
extending along the mast to a position adjacent the operatoxr's
gstation.

6. The loader as set foxrth in any one of claims 1 to 5
wherein the miating bracket structure is selectively attachable
to and removable from the mast, and means for attaching the
mast to the tractor frame when the mating bracket structure is
removed.

7, The loader as set forth in claim & further including a
parking stand connected to the mating bracket structure, said
parking stand thereby being selectively attachable to and
removable from the mast with the mating bracket structure.

8, The loader as set forth in any one of claims 1 to 7
wherein the means for guiding includes means for preventing
movement of the mast in a first directicn as the mast
approaches the mounted position, and wherein the cam when
rotated into the cavity prevents movement in a second direction
generally perpendicular to the first direction.

9. The loader as set forth in any one of claims 1 to 7
wherein the means for guiding includes an adjustable abutment
means for preventing the mast from moving upwardly beyond the
mounted position wherein the cam is located adjacent the cavity.
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10. A loader including a mast adapted for connection to a

T [

tractor having a fore-and-aft extending frame and an operator's

- station, said mast including rear mast posts and mast arms

extending forwardly from the
supporting the mast posts on
the mast arms about the rear

lowered storage position and

posts, rear support structure for
the frame, and means for rotating
support structure between a

a raised mounted position, and a

releasable connecting structure for selectively locking and
unlocking the mast arms to the forward end of the frame, said
connecting structure including:

a tractor bracket connected to the forward end of the
frame and including a cavity;

a cam movably mounted on one of the mast arms at a
location which when the mast arms are in the raised position is
adjacent the bracket; and

means for moving the cam to a latching position into the
cavity when the mast arms are in tha raised position to secure
the mast arms to the forward end of the frame.

11, The loader as set forth in claim 10 including a mast arm
bracket connected to said one of the mast arms, wherein said
cam includes a generally cylindrical member having a
cylindrical axis, means pivotally connecting the cam to the
mast arm bracket for rotation about an axis offset from the
cylindrical axis between an inward unlatching position and an
outward latching position, wherein in the unlatching position
the mast arms are free to move with respect to the tractor
bracket, and wherein the means for moving includes positionable
actuator means located adjacent the cam for selectively
rotating the cam into the cavity and for releasing the cam from
the cavity when the mast is in the raised position.
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12. The loader as set forth in claim 11 wherein the mast arm
bracket includes a wall portion offset from the cam and the
actuator means includes a wedge slidable between the wall
portion and cam for rocking the cam into the cavity.

13. The loader as set forth in claim 12 wherein the wedge is
movable between a first position corresponding to the
unlatching position and a second position corresponding to the
latching position, wherein in the second position the wedge
prevents rotational movement of the cam away from the cavity.
14. The loader as set forth in claim 13 wherein the actuator
means further includes remotely operable cable means connected
to the wedge for sliding the wedge between the first and second
positions.

15. The loader as set forth in any one of claims 11 to 14
wherein the pivotal axis of the cam extends in the fore-and-aft
direction when the mast arms are in the raised position, said
cam securing the mast arm in the downward direction, and
wherein the tractor and mast arm brackets include complementary
guiding means for securing the mast arm laterally with respect
to the tractor frame as the mast is rotated to the raised
position.

16. The loader as set forth in claim 15 wherein the guiding
means includes stop means for securing the mast arm against
upward rotation beyond the position wherein the cam is aligned
with the cavity.

17. The loader as set forth in any one of claims 10 to 16
further including a parking stand mounted on the forward end of
the mast arms and means for supporting the cam on the parking

stand.
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18. The loader as set forth in claim 17 including means for
releasably securing the parking stand to the mast arms.

19. The loader as set forth in any one of claims 11 to 18
including means operably connecting the actuator means to the
cam for urging the cam away from the cavity when the actuator
means is positioned for releasing the cam.

20. The loader as set forth in claim 19 wherein the means
operably connecting comprises a spring clip connected to the
cam.

21 A loader including a mast adapted for connection to a
tractor substantially as hereinbefore described and with

reference to the accompanying illustrations.

DATED this 31st day of August, 1990.

DEERE & COMPANY
By Its Patent Attorneys
ARTHUR _S. CAVE & CO.
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