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[57] ABSTRACT 
A vehicle mounted lift assembly having latch mecha 

nisms for latching pivoted lift arms in an uplift posi 
tion whereby an implement, particularly a powered 
rotary mower, connected to the lift arms can be auto 
matically latched in an elevated position while other 
implements are being raised or lowered by the lift as 
sembly. The latch mechanisms each include a pivotal ' 
and an axially translatable bolt having a non‘circular 
end portion which is slidably received in a comple 
mentary non~circular opening when in an arm latching 
position. The bolt is manually movable to an un 
latched position with the non-circular portion moved 
axially out of engagement with the non-circular open 
ing, and with the bolt then being pivoted about its ‘axis 
to preclude registration of the non-circular portion v 
with the non-circular opening. A combination torsion 
compression spring is prestressed to normally exert a 
compressive force tending to hold the bolt in latching 
position, and to normally exert a torsional force tend 
ing to pivot and maintain the bolt in its unlatched po 
sition. A cam face on the latch bolt automatically 
locks the associated lift arm in raised position in re 
sponse to movement of the lift arm into its raised posi 
tion only if the bolt has been pivoted to its latching 
position. 

5 Claims, 8 Drawing Figures 
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LATCH MECHANISM 

BACKGROUND OF THE INVENTION 

This application contains subject matter described‘ 
and claimed in United States Patent Application No. 
304,173 filed on Nov. 6, 1972 and U.S. Pat. Applica 
tion No. 312,011 ?led on Dec. 4, 1972 said applica 
tions being assigned to the assignee of the present‘ in 
vention. ' 

1. Field of the Invention 
The present invention relates to a vehicle mounted 

lift assembly adapted for use in connecting implements 
to the vehicle and- having latch means for latching lift 
arms in raised positions in order to latch an attached 
implement in an elevated position. 

2. Description of the Prior Art 
The assignee of the present invention manufactures 

certain tractors‘ or vehicles that have a hydraulically 
powered lift assembly situated between the front and 
rear vehicle wheels. The purpose of the lift assembly is 
to allow for the attachment of different implements to 
the vehicle in order that speci?c tasks may be per 
formed. There are numerous implements, some of 
which can be powered by a power take off shaft driven 
by the tractor engine. The implements'can be placed in 
front of or behind the vehicle and can be hitched to 
parts of the vehicle, and/or to its lift, assembly, so that 
they can be pushed or pulled by the tractor. There are 
some implements such as rotary mowers which are 
placed under the vehicle and are hitched to the lift as 
sembly. 
The lift assembly has certain limitations that affect 

or restrict the manner in which it and the implement 
can be utilized. A major limitation of the lift assembly 
is that hydraulic ?uid supplied to the hydraulic cylinder 
of its power unit, sometimes leaks past the piston head 
within the cylinder. The ?uid leakage causes gradual 
movement of the piston into the cylinder and unin 
tended, progressive lowering of the mower from its ele 
vated. position. If the fluid leakage is relatively slight, 
the piston can hold the mower in the elevated position 
for many hours but if the ?uid leakage is relatively large 
the piston can hold the mower in its raised position for 
only a short time before the weight of the mower to 
gether with the fluid leakage about'the piston head 
causes the mower to descend from its elevated position. 
The latter situation constitutes a nuisance as it requires 
that the mower be repeatedly 'relifted, at intervals of 
several minutes, by actuating the piston to again extend 
it out of the cylinder in order to hold the mower in a 
raised position. ' ' 

Another limitation of the lift assembly is that the 
mower supporting lift arms, are pivoted, not keyed, to 
the actuating shaft of the lift assembly, and will remain 
in their raised position only as long as the assembly’s 
pickup arms‘, which are keyed to the shaft, are held up 
ward in contact with the pivoted mower lift arms. 
When the piston is hydraulically operated to cause the 
pickup arms to swing downward, the weight of the 
mower causes the pivoted lift arms to swing downward 
by gravity. Hence, the mower can only be held in a 
raised position as long as the‘pickup arms are posi 
tioned to support the pivoted lift arms in a raised posi 
tion. Accordingly, it is not feasible with the prior art ap 
paratus to raise or lower an implement situated behind 
the tractor and connected to other nonpivoted lift arms 
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while the mower is connected to the vehicle because 
the mower will also be raised and lowered. 
The latter limitation discussed in the preceding para- . 

graph makes it necessary to actually detach the mower 
from the tractor when the mower is not in use but an 
other implement, such as a cultivator is in use and is 
disposed behind the tractor and connected to other lift 
arms keyed to the shaft. Although it takes less than a 
minute to detach the mower from the lift assembly, it 
may take about ten minutes or so to remove the mower 
from under the tractor body because the mower, which 
may weigh about 200 pounds, must be slid from under 
the tractor body. The physical effort required to- re 
move the implement, and the time lost in doing so, is 
a source of considerable inconvenience. Also, the de 
tached mower must be reattached to the tractor when 
it is again desired to use the mower. 

It is desirable to improve the above discussed lift as 
sembly to eliminate its noted limitations by providing 
convenient, ef?cient means adapted for holding the _ 
aforementioned pivoted lift arms in an uplifted position 
while the aforementioned pickup arms are lowered out 
of lifting contact with the pivoted lift arms. 

SUMMARY OF THE INVENTION 

This invention provides an improved tractor or vehi 
cle mounted lift assembly having equivalent latch 
mechanisms on the right and left sides of the vehicle for 
automatically accomplishing selective latching of piv 
oted lift arms in a raised position. ln accordance with 
the invention, each latch mechanism can latch the asso 
ciated pivoted lift arm and implement to the pivoted lift 
arm, in a raised position'while other nonpivoted lift 
arms can be swung back and forth independently of the 
latched lift arm means in order to raise or lower an 
other implement connected to the nonpivoted 'lift arm 
means. ~ 

In accordance with the invention the latch means in 
cludes two latch mechanisms that can be hand manipu 
lated to selectively position and maintain a movable 
latch member in either a latching or unlatching posi 
tion. Each mechanism includes means for releasably 
locking its latch member or bolt in the unlatched posi 
tion by the torsional action of a torsion-compression 
spring mounted upon the member. When it is desired ‘ 
to latch the pivoted lift arms in the latching position, 
the latch member is normally twisted “against the tor 
sional force of the spring until the non-circular portion 
registers with and is moved into the non-circular open 
ing by the compressive force of the spring. Each latch 
member is provided with a slanted cam face oriented 
to allow the associated lift arm to'swing upward against 
the cam face to push the latch member laterally away 
from its latch engaging position until the fully raised 
position is attained whereupon the spring moves the 
latch member laterally toward the lift arm to effect its 
latching. 

In summary, the invention, in its broader aspects, 
provided an improved vehicle mounted lift assembly 
adapted for automatically latching pivoted lift arms in 
a raised position to prevent downward swinging of the 
means by the action of gravity forces on the arm. The 
assembly ’s two latch mechanisms can be locked, at will, 
in an unlatched position so that shock loads to the vehi 
cle will not result in unintentional latching of the arms. 



' to their raised positions. 

Accordingly, it is a major object of the invention to 
provide an improved vehicle mounted lift assembly 
having pivoted lift arms that can be swung upward to 

- a raised position near latch means capable of automati 
cally latching the arm means in the raised position. 

' Whether or not automatic latching occurs is deter 
mined solely by the vehicle’s operator who can manu 
ally set the latch mechanisms in either a latching or un 
latching position prior to the time the arms are swung 

Another major object of the invention is to provide 
means, for latching pivoted lift arms of a vehicle's lift 
assembly, in a raised position to preclude swinging 
movement of the arms downward from the raised posi~ 
tion whereby an implement may be ?otationally sup 
ported under the vehicle by the pivoted arms and kept 
in a raised or electated position by latch mechanisms 
while other implements are raised or lowered by the lift 
assembly. . 

Another object is to provide an improved latch 
.' mechanism. 

The above and other objects of the present invention 
'as well as advantages and features of the invention will 
be made clearer upon review of the following discus 

’ sion of an embodiment of the present invention taken 
in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. I is‘ a partially cutaway side elevation of a trac 
tor vehicle having an implement in the form ofa rotary 
mower supported under the vehicle by means of a lift 
assembly shown holding the implement in a raised posi 
tion above ground’ level. 
FIG. 2 is a side elevation of part of the lift assembly 

partially shown in FIG. I, the view showing one of the 
two latch mechanisms mounted on opposed sections of 
longitudinal frames. The view illustrates the latching of 
a pivoted lift arm in a raised position. 
FIG. 3 is a plan of the structure illustrated in FIG. 2 

and further illustrating the latching of pivoted lift arms 
‘in order to hold an implement in a raised position as 
shown'in FIG. 1. 
FIG. 4 is a vertical section taken along line 4—4 of 

FIG. 2 of ‘a frame section and latch mechanism 
mounted thereon and of a left arm shown latched up 

‘ with the latch mechanism. 

FIG. 5 is a fragmentary plan taken along line 5-5 of 
FIG. 4 to further illustrate the latch mechanism shown 
inFlG.4.v . I I _ . 

FIG. 6 is a simpli?ed elevation taken generally along 
line 6-6 of FIG‘. 8 but illustrating the latch bolt when 
shifted to its unlatched position. ' 

FIG. 7 is a simpli?ed elevation taken along line 7-7 
of FIG. 4 and illustrating the way in which the illus 
trated latch mechanism is effective to latch a raised, 
pivoted lift arm. a latch handle being shown in dotted 
lines in an unlatehed position. 
FIG. 8 is a'section similar to FIG. 4 but showing the 

bolt locked in the unlatched position. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIG. 1 illustrates a tractor or vehicle 10 supporting 
a raised rotary mower or implement 12 under the trac 
tor body between the front and rear wheels. The imple 
ment I2 is raised and held off the ground by a lift as 
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lustrate a power take off unit 16 situated between the 
front wheels. The'unit 16 is connected by belts to the 
tractor engine. The unit 16 includes a power take off 
shaft having front and rear ends 18 and 20 available for 
connection to powered implements. The shaft ends 18 
and 20 each have splines used for coupling them to 
power implements that may be situated in front of, be 
hind, or under the tractor, to provide power to the im 
plement. Powered implements such as a snow caster, 
mower, cultivator, etc., can be placed in front of, un 
der, and/or behind the tractor body, depending upon 
which implements are to be used._ The shaft end 20 is 
shown coupled to the mower or implement 12 by 
means of a shaft assembly 2] (partially located behind 
a lateral hanger) having a releasable locking collar and 
a front end universal joint 24. Another universal joint 
26 connects the shaft 21 to a drive mechanism in a 
drive housing 28 of the rotary mower 12. The mower 
is a conventional mower having three rotary mower 
blades (not shown) enclosed in a mower housing 30 
that is open at the bottom. A cylindrical roller R is con 
nected by a bracket to the front of housing 30. Gauge 
wheels W are connected to the rear of housing 30 later 
ally outward of the rear vehicle wheels. 
The rotary mower I2 is suspended from the tractor 

body by two drag links 32 pivoted on pins 36 held by 
brackets 38, and by pairs of links 42 and 44 that are 
pivotally mounted to the mower on pins 38 and 40. The 
links are also suspended from pins 52 mounted on asso 
ciated pivoted lift arms 54 of lift assembly 14 in a man 
ner to be explained. It will be understood that the lift 
assembly l4 includes left hand and right hand compo 
nents which are mirror images of each other as shown 
in FIG. 3. Accordingly, only the left hand components 
will be described in detail and the same numerals will 
be placed on equivalent parts of the right hand compo 
nents. - 

The two drag links are laterally spaced apart and only 
one of the drag links 32 is shown in FIG. I. The drag 
links 32 have their rear ends pivotally attached to ‘a for 
ward portion of mower housing 30 by means of a drag 
link pin 51. The links 42 and 44'have their upper ends 
pivotally attached to the lift pins 52, as best shown in 
FIGS. 2 and 3. The upper ends of the links 42 and 44 
are provided with slots 53 (FIG. 2) to receive the asso~ 
ciated lift pins 52. The pins 52 are ?tted within aligned 
holes in-the outer ends of lift arms 54 and are held in 
place by retainer rings. The cooperating links 42, 44 on 
each side of the vehicle are ‘interconnected by a tension 
spring 55. The spring 55 maintains the slots in the 
upper ends of links 42 and 44 from being inadvertently 
dislodged from the associated lift pins 52. As illustrated 
in FIG. I, the two drag links 32 are the same length as 
pivoted lift arms 54,,and are oriented parallel to them 
to de?ne parallelogram linkages so that the mower 12 
can be swung up and down under the tractor body 
while maintaining the mower blades substantially paral 
lel to the_ground. 
The vehicles lift assembly 14 (FIGS. 2 and 3) in 

cludes a shaft 56 with shaft ends rotatably journaled in 
bearings 58 secured to frame members 60. The shaft 56 > 
is situated beneath the tractor body about halfway be 
tween the front and rear vehicle wheels with the shaft 
axis transverse to the longitudinal tractor axis. The 
frame members 60 are situated on opposite sides of the 
tractor axis. A plurality of swing arms, including the ‘ 
earlier identi?ed lift arms 54, are mounted upon shaft 
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56 for swinging movement during lift assembly opera 
tion in respective vertical planes about the shaft axis. 

Two swing arms 62 secured to shaft 56 serve as push 
arms which can be swung approximately 90° about the 
shaft axis to pivot theshaft by-operating a hydraulic 
power unit 64. Power unit 64 includes a hydraulic cyl 
inder 64a and a piston 64b with its lower end pivotally 
connected by a pin 65 to the arms 62. The upper end 
of cylinder 640 (FIG. 1) is pivoted to the tractor chassis 
in a suitable manner by a support pin 66. Two swing 
arms'70 are rigidly secured to shaft 56'and serve as lift 
arms that swing upon rotation of shaft 56. The front 
end ofa drawbar 74 (FIGS. 2 and 3) may be pivotally 
connected to a pin 73 in the arms 70 in order that an 
unpowered implement, such as a cultivator, may be at 
tached to and placed behind the tractor by a three 
point hitch pivoted on the rear end of the tractor and 
also by the drawbar' 74 which raises and lowers the 
trailing implement. Two widely spaced swing or pick up 
arms 76 are secured to shaft 56 and serve as pickup 
arms that swing up or down when shaft 56 is rotated or 
counter-rotated. The pairs of pivotal swing arms 54, 
earlier identi?ed, each have their inner ends welded to 
a sleeve 75 (one being shown in section in FIG. 3) jour 
naled about shaft 56 so that they are able to swing rela 
tive to the shaft. ' 

The pivoted lift arms 54 can be swung upward about 
shaft 56 between a lowered position (not shown) and 
a raised position illustrated in FIGS. 1 and 2 wherein 
they can be latched in place in accordance with the 

’ teachings of the present invention. The pivotal lift arms 
54 are provided with pickup pins 78 positioned in the 
path of movement of pickup arms 76 secured to shaft 
56 and movable upward into lifting contact with the 
pickup pins 78 to raise the lift arms 54. Each outer por 
tion of each lift arm 54 includes a latching abutment 
preferably in the form of a circular hole 80 as best 
shown in FIG. 4, and each hole is used as a catch in 
order that the arms 54 may be latched in their upper 
most positions. 

In accordance with the invention, two identical latch 
mechanisms 82 are supported on frames provided with 
one mechanism being positioned on each side of the 
tractor. Each latch mechanism is supported on the as 
sociated frame member 60 for using in latching the ad 
jacent lift arms in its raised position. Only one of the 
mechanisms 82, and .its relation to the adjacent lift arm 

, 54 will be described in detail, it being understood that 
the description is similarly applicable to the other latch 

- mechanism. 

The latch mechanism 82 (FIGS. 4 and 5) comprises 
a latch bolt 84, a helical torsion-compression spring 86, 
a channel bracket 88 through which the bolt extends, 
and a pin handle 90. The latch mechanism 82 is sup 
ported on frame member 60 by the channel bracket 88 
which may be welded or otherwise secured to the frame 
60. The bolt 84 includes a cylindrical stem 92 with an 
integral. non-circular. preferably square bar 94 near 
one end of the bolt. The latching end 96 of the bolt 84 
is cylindrical and is diagonally cut to define a curved 
upper edge 97 (FIG. 5) and to form a cam face 98 ori 
ented at an angle of about 60° relative to the latch 
bolt‘s longitudinal axis. The pin handle 90 is secured to 
the other end of the. stem 92 in position to be easily 
gripped by the operator. The frame 60, as is best shown 
in FIG. 6, has a non-circular, preferably skewed, square 
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hole 100 located in alignment with the hole 80 in the 
bracket. It is particularly important to note that the 
hole 100 is defined by side-walls, that are angled rela 
tive to the walls of the channel bracket 88 as clearly in 
dicated in FIG. 6. The square bar 94 has chamfered 
edges 101 which aid in guiding the bar through the 
frame hole 100 to a position which locates the cam face 
98 in the swing path of the lift arm 54‘ so that the lift 
arm 54 can be swung upward against cam face 98. The . 
.lift arm 54 has the previously mentioned circular hole 
80 (FIGS. 4 and 5) therein that can be swung into 
alignment with the axis of latch bolt 84 to allow the 
latching end 96 of bolt 84 to enter the hole 80 and 
thereby latch the arm 54 in its raised position. I 
The coils of torsion-compression spring 86 encircle 

the bolt stem 92 and extend between the square bar 94 
and an apertured end of the bracket 88. One end of the 
spring is bent over a flat side of the latch bar 94 while 
the other end of spring 86 extends tangentially into 
abutting contact with one side of the bracket 88. The 
spring coils are tors'ionally stressed during assembly of 
the latch mechanism 82 to maintain the spring under 
torsion in a direction tending to pivot the bar 94 clock 
wise as viewed in FIG. 6 to the unlatched position. The 
compressive force exerted by the spring urges the latch 
bolt in the latching position of FIG. 4 wherein the cam 
face 98 is positioned to intersect the path of movement 
of thegnearby lift arm 54. The pin handle 90 can be 
pulled rearwardly by the operator, to shift the latch bolt 
84 to a second vor unlatched longitudinal position 
wherein its forward end is disposed rearwardly of the 
skewed square frame hole 100. Rearward movement of 
the bolt 94'causes‘compression of the spring 86 setting 
up a spring force urging the bolt forwardly toward its 
latching position. As soon as the bar 94 moves out of 
the hole 100, the torque applied by the spring 86 turns 
the bolt 84 through an angle A indicated in FIG. 6, until 
two opposed corner edges of square bar 94 abut the 
legs of bracket 88 in the manner illustrated in FIG. 6. 
This rotation of the bolt effects rotational misalignment 
of the sides of the bar 94 with the sides of the hole I00 
to keep- the spring compression force from returning 
the bolt 84 to the aforesaid latching position. In this 
way, the bolt 84 is locked in the unlatched position 
until it is manually returned to the latching position by 
turning the handle 90 in a counter-clockwise direction 
(FIG. 6) and then allowing the compressive force of the 
spring 86 to push the bar 94 back into the frame hole 
100. 

DETAILEDOPERATION OF THE LIFT ASSEMBLY 
AND ITS LATCI-IING MECHANISM 

The operation of the lift assembly 14 and its right and 
left hand latching mechanism 82 during routine use is 
as follows: _ 

When the mower 12 (FIG. I) is lowered for use it can 
be supported on the ground by the wheels W and roller 
R or can be held at any desired distance above ground 
level by the hydraulic power unit 64. If the mower I2 
is fully lowerd, piston 64b is fully retracted and push 
arms 62 are vertically disposed as indicated in dotted 
lines in FIG. 2. . 

During normal use of the mower I2, latch bolts 84 of 
each latching mechanism 82 are locked in their un 
latched position by springs 86. The latch bolts 84 are 
positioned in their unlatched positions, by manually 
pulling and turning the handles 90 outward to move 
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them to the unlatched position of FIGS. 6,7 and s. The 
‘ torsion force of springs 86 will move the bolts 84 into 
the unlatching position as soon as latch bolts 84 are 
pulled past the associated skewed holes 100. The 
mower 12 can at any time be temporarily lifted up and 
promptly returned, if desired, to a lowered position as 
long as the bolts 84 of latch mechanisms 82 areallowed 
to remain in their unlatched positions. 
Whenever the tractor operator desires to raise the 

mower 12 all the way up and to latch it in the raised po 
sition, it is only necessary to manually set the latch 
bolts 84 in their latching positions, beforegliftirig the 
mower 12 by operating the lift assembly 14. To'place 
the bolts 84 in their latching positions, handles 90 are 
each manually turned to rotate latch bolts 84 against 
the torsion spring action of springs 86 to bring the ?at 
faces of bars 94 into rotational alignment with the sides 
of the skewed,‘square holes 100 of frame members 60. 
When this is done, the compressive force of the springs 
push the square bars94 into the skewed square holes 
100 thereby placing latch bolts 84 into their-latch en 
gaging positions wherein each cam face _98 is disposed 
in position to be engaged by the associated lift arm 54 
as indicated in FIGS. 4 and 5. Eachmechanism 82 is 
now ready to automatically effect latching of the adja 

_ cent lift arms‘54‘upon subsequent movement of lift 
arms 54 to their raised positions against cam forces 98. 
When holes 80 and 200 are aligned, the compressive 
force of springs 86’ move the bolts in the holes 80 thus 
locking the mower in its fully elevated position 
With the lift arms 54 locked in their raised positions 

it is possible to operate'the piston 64!) and repeatedly 
raise or lower the pickup arms 76 and lever 70 thereby 
raising and lowering a trailing implement attached to 
drawbar 74 while lift arms 54 remain latched in their 
upraised positions, thus maintaining the mower 12 until 
a later time when the mower is to be lowered. 
From the foregoing description it will be apparent 

that each latch mechanism of the present invention in 
cludes a square latchbolt mounted for limited rotation 
and for axialdisplacement within a channel bracket. 
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The square latch bolt is normally urged into latching . 
- position through a skewed square hole by a combina 
tion torsion-compression spring allowing a camming 
surface on the bolt to be engaged by and de?ected into 
holes in lift arms to lock the lift arms in raised position 
inresponse to raising the lift arms into their uppermost 
positions. The bolts are positively held in their un 
latched position by the torsional force of the springs 
_upon retracting the square bolts out of the skewed 
square holes andallowing the springs to pivot the bolts 
about their longitudinal axes and resiliently maintain 
them in this position. 
Although the best mode contemplated for carrying 

out the present invention has been herein shown and 
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described, it will be apparent that modi?cation and var 
iation may be made without departing from what is re 
garded to be, the subject matter of the invention. 
What l claim is: > 

1. A latch mechanism in the lift assembly of a vehicle 
adapted to latch a lift arm of the ‘assembly in a raised 
position, the mechanism comprising: support means for 
supporting the latch mechanism on the chassis of the 
vehicle, an elongated latch member having ?rst and 
second longitudinally spaced ends, a cam face at the 
?rst end of the latch member, and spring means for 
urging the latch member in a first longitudinal direction 
to a latching position wherein the ?rst end of the latch 
member can latch the aforementioned lift arm in a 
raised position, the latch member being’manually mov 
able against the resilient force of the spring means in a 
second longitudinal direction to an unlatched position, 
the latch member being rotatable while in the un 
latched position, said spring means additionally apply 
ing a torsional force for holding the latch member in 
the unlatched position. ' 

2. A latch comprising; a latch bolt having a pivot‘axis 
and including a nomcircular body portion and a trans 
verse abutment surface, means for mounting said body 
for limited translatory movement along said pivot axis 
and for limited pivotal movement about said axis, and 
resilient means connected between said bolt and said 
mounting means for normally urging said bolt along 
said axis toward a latching position and for urging said 
bolt to pivot about said axis toward an unlatched posi 
tion. 

3. A latch according to claim 2 wherein said mount 
ing means includes a guide member disposed trans 
versely of said axis for de?ning a transverse abutment 
and a non-circular opening complimentary to said non 
cir'cular body, said bolt being selectively movable into 
either a translatory position wherein said non-circular 
body is slidably received in said non-circular opening 
for allowing said resilient means to resiliently translate 
said bolt into said latching position, or in a pivotal posi 
tion wherein said non-circular body is withdrawn from 
said, non-circular opening for causing said resilient 
means to transversely twist about'said axis and main 
tain said transverse abutment surface of _said bolt in en 
gagement with said transverse surface of said mounting 
means to resiliently lock said bolt in said unlatched po 
sition. ' . 

4. A latch according to claim 3 wherein said non 
circular bodyand said non-circular opening are square. 

5. A latch according to claim 2 wherein said resilient 
means is a single spring which is prestressed in both 
compression and torsion. 

. 1‘ * * * * 
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