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LIFTING APPARATUS 

BACKGROUND OF THE INVENTION 

This invention relates to lifting apparatus and more 
particularly to apparatus incorporating a swingable lift 
ing lever which lifts a load in a linear path of travel and 
which can be automatically locked in a load-lifting po 
sition. 

When the endless drive track or the bogey wheels of 
a snowmobile are serviced or adjusted, at least the rear 

end of the snowmobile is lifted. When snowmobiles are 
stored, they are lifted off the ground to prevent ?atten 
ing of the bogey wheels and stretching of the track. 
Snowmobiles are relatively heavy, somewhat cumber 
some, difficult to manually lift. and dif?cult to manu 
ally hold in an elevated position for a sustained period 
of time. Manual lifting of snowmobiles can cause seri 
ous back strain and represents a safety hazard because 
of the possibility of the machine slipping out of the lift 
er‘s grasp. Accordingly. it is an object of the present in 
vention to provide apparatus for lifting one end of a 
snowmobile or the like. 

It is another object of the present invention to pro 
vide apparatus for lifting one end of a snowmobile and 
holding it in a raised position. 
Since a snowmachine is relatively heavy, it is impor— 

tant that apparatus be provided for lifting the snowmo 
bile with a mechanical advantage. A lever can be used 
to achieve a mechanical advantage, but in the conven 
tional lifting devices incorporating a lever, not all of the 
force exerted by the lever on the load is resolved verti 
cally but rather it is resolved into horizontal and verti 
cal components. The horizontal components of force 
does not contribute to the lifting and thus the efficiency 
of such apparatus is accordingly reduced. If the hori 
zontal force component is substantial, the lifting device 
will be unstable and may tip over, possibly injuring by 
standers. Accordingly, it is another object of the pres 
ent invention to provide laterally stable lifting appara 
tus which will lift the load in a substantially linear verti 
cal path of travel. 

A further object is to provide lever lifting apparatus 
of the type described wherein the force exerted by the 
lever on the load is substantially vertically resolved. 
When a load is lifted to a raised position, it is impor 

tant that the lifting apparatus be automatically locked 
in the raised position so that the operator need not re 
move his hands from the force applying handle of the 
apparatus until after the load is locked in a raised posi 
tion. Accordingly, it is another object of the present in~ 
vention to provide lifting apparatus of the type de 
scribed which incorporates a lock which will automati 
cally lock the lever in a lifted position. 
Because of the injury which could result if the lifting 

lever was inadvertently knocked out of its locked posi 
tion, it is important that an additional safety lock be 
provided to insure that the lever will remain in the 
locked position to positively prevent the load from 
being inadvertently dropped. Still another object of the 
present invention is to provide apparatus of the type 
described including an additional safety lock for posi 
tively insuring that the lever remains in the locked posi 
tion. 

Other objects and advantages of the present inven» 
tion will become apparent to those of ordinary skill in 
the art as the description thereof proceeds. 
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SUMMARY OF THE INVENTION 

Apparatus for lifting a load, such as one end of a 
snowmobile or the like. comprising a frame, an actuat 
ing lever, swingably mounted on the frame, coupled to 
a lifting lever which is movable in such a swinging path 
of travel that a load supported by the lifting lever is 
lifted in a substantially linear path of travel. 
The present invention may more readily be under 

stood by reference to the accompanying drawings in 
which: 
FIG. 1 is a side elevational view of lifting apparatus 

constructed according to the present invention; 
FIG. 2 is a sectional top plan view taken along the 

line 2-2 of FIG. 1; and 
FIGS. 3 and 4 are side elevational views illustrating 

the lifting apparatus in sequential lifting positions. 
Lifting apparatus, constructed according to the pres 

ent invention and generally designated 6 is particularly 
adapted for use in lifting the rear end R of a snowmo 
bile, generally designated S, having a lifting bar 8 at its 
rear end as usual. 

The lifting apparatus comprises a frame, generally 
designated F, including a base 10 mounting an upstand 
ing support member 12 having a cam plate 14 at its 
upper end provided with a curvilinear cam surface 14a. 
Pivotally mounted on the cam plate 14, by a pivot pin 
16, is an actuating lever arm, generally designated 18, 
having a bifurcated section 20 mounted on the pin 16 
and a hand gripping portion 22 which can be manually 
gripped for swinging the lever 18 about the axis a of the 
pin 16. 
A lifting lever, generally designated 21, includes a 

pair of laterally spaced, longitudinal arm sections 22a 
(FIG. 2) swingably connected to the actuating lever 18 
by a pivot pin 24 for swinging movement therewith 
about the axis a of pin 16 and for swinging movement 
relative thereto about the axis 1) of the pin 24. The free 
ends 22b of the lever arm sections 22a are spanned by 
a lift pin 26, having a horizontal axis c. The pin 26 sup 
ports a link chain 28 mounting an S-shaped lift hook 30 
which is adapted to underlie the lift bar 8 at the rear 
end of the snowmobile S. 
A cam follower roller 32, constituting a movable ful 

crum for the lifting lever 21, is journaled on a shaft 34 
spanning the longitudinal lever arm sections 22a and is 
peripherally grooved at 36 for receiving the edge 14a 
of the underlying plate 14. The pro?le of the cam 14 
is such that, as the lever arm 21 is swung by the actua 
tor lever arm 18 from the position illustrated in FIG. I 
to the position illustrated in FIG. 3, the free end 2211 of 
the lifting lever 21 moves in a substantially linear, path 
of travel. in a vertical plane schematically designated p. 
When the load support lever arm 21 and the actuat 

ing lever arm 18 are in the rearward positions illus 
trated in FIG. 3, the axes u. h and c of the pins 16, 24, 
and 26 all lie in the same horizontal plane so that any 
component of force exerted on the lifting lever arm 21 
in a horizontal direction I: will not swing the levers 18 
and 21 clockwise in the direction of the arrow i. When 
the lifting lever arm 21 is in the position illustrated in 
FIG. 3, the axis (' oflift pin 26 is slightly rearward of the 
vertical plane [1 but as the lever arm 21 continues to 
swing to the position illustrated in FIG. 4, the lift pin 26 
is again returned to a position in which the axis 0 lies 
in the plane p. The snowmobile lifting bar 8 is thus posi 
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tioned substantially directly over its former position at 

ground level. 
When the lifting lever arm 21 and the actuating lever 

arm 18 swing downwardly from the positions illustrated 
in FIG. 3 to the positions illustrated in FIG. 4, stops 37, 
mounted on the cam plate 14 in the path of the arm 21, 
interrupt movement thereof. The pin 24 follows an are 
5 having a radius r relative to its axis a. When this hap 
pens, the pivot pin 24 is in an “over-center" position 
and the weight of the snowmobile S on the free end 25 
of the lifting lever arm 21 will tend to swing the lifting 
lever 21 clockwisely about the stop pins 37 which now 
comprise an auxiliary fulcrum for the lifting lever 21. 
The pivot pin 24 will tend to swing about the axis of the 
pin 37 in an are I which has a smaller radius r’ relative 
to the axis a than the radius r. (FIG. 4). The lifting lever 
arm 21 will thus be locked in the position illustrated in 

FIG. 4. 
To prevent the serious injury which could result if a 

workman lying beneath the snowmobile S inadvertently 
kicked the actuating lever arm 18 clockwise in the di 
rection of the arrow i (FIG. 4), a locking pin 38 is in 
serted in an aperture 40 provided in the cam plate 14. 
The S-shaped lift hook 30 can. of course, be supported 
by different links 28a of the chain 28 to accommodate 
snowmobile lift bars 8 which are at different levels. 

THE OPERATION 

The lifting jack 6 is moved to a position at the rear 
ward end of the snowmobile S and the S-shaped lifting 
hook 30 is supported by a suitable chain link 28a so 
that it will be received under the snowmobile supported 
lifting bar 8 when the lifting lever arm 21 is in the for 
ward position illustrated in chain lines in FIG. 2. The 
actuating lever arm 18 is then swung rearwardly in a 
counterclockwise direction. and the lifting lever arm 21 
is guided by the cam 14a and the roller 32 in such a 
path that the end 25 of the lifting lever 21 moves in a 
linear path of travel. This lifts the rear end of the snow‘ 
mobile in a linear path of travel without causing it to 

move rearwardly. 
As the lifting lever arm 21 swings from the position 

shown in FIG. 3 to the position illustrated in FIG. 4. the 
pin 26, which was moved only slightly rearwardly at the 
upper end of its path of travel. again moves forwardly 
to intersect the vertical plane p. As the lifting lever is 
swung to the position illustrated in FIG. 4, the lifting 
lever arm 21 is supported by the stops 37. The locking 
pin 38 is then inserted in the aperture 40 to positively 
prevent the actuating lever from swinging in a clocl<~ 
wise direction. To lower the machine. the locking pin 
38 is removed and the actuating arm 18 is swung in a 
clockwise direction. represented by the arrow i. 

It is to be understood that the drawings and descrips 
tive matter are in all cases to be interpreted as merely 
illustrative of the principles of the invention. rather 
than as limiting the same in any way. since it is contem 
plated that various changes may be made in various ele‘ 
ments to achieve like results without departing from 
the spirit of the invention or the scope of the appended 

claims. 
What is claimed is: 

15 

25 

35 

40 

45 

65 
1. Apparatus for lifting and supporting a load. such 

as a portion of a snowmobile and the like comprising: 

a frame: 

4 
actuating lever means pivotally mounted on said 
frame for pivotal movement about an axis between 
generally forward and rearward positions; 

load supporting means having one end pivotally cou 
pled to said lever means for swinging movement 
therewith in an orbital path about said axis between 
forward and rearward positions and for swinging 
movement relative thereto, said support means 
having a free end for supporting said load movable 
between lowered and raised positions as said one 
end moves between said forward and rearward po 

sitions; 
means for guiding the front to rear and swinging 
movement of a portion of said support means rela 
tive to said frame and said lever means as said lever 
means and said support means swing to guide said 
free end in a substantially linear, vertical path of 

travel; 
said support means being mounted such that the load 

exerted on said free end urges the lever means in 
said forward position in one direction of rotation 
about said ?rst axis and in said rearward position 
in an opposite direction of rotation; and 

means for interrupting rotation of said lever means in 
said opposite direction after a predetermined rota 
tion of said lever means in said opposite direction 
to lock said load supporting means in a stable load 
supporting position. 

2. The apparatus of claim 1 wherein said guiding 
means comprises cam means on said frame and cooper 
ating cam follower means on said support means for 
guiding the movement of said support means. 

3. The apparatus of claim 2 including means swing 
ably connected to the free end of said support means 
for underlying a portion of said load to be lifted. 

4. The apparatus of claim 3 wherein said lever means 
is pivotally mounted about a first horizontal axis, said 
support means is pivotally connected to said lever for 
swinging movement thereon about a second axis; said 
means for underlying a portion of said object is swing 
able about a third axis; said support means being swing 
able about said second axis between a position in which 
said second axis overlies a plane intersecting said ?rst 
and third axes and an over-center locking position in 
which said second axis underlies said plane. 

5. The apparatus of claim 4 including stop means un 
derlying said plane to interrupt swinging movement of 
said support means downwardly away from said plane. 

6. The apparatus of claim 5 including lock means for 
positively insuring that said support means remains in 
said over-center position to prevent said lever means 
from being inadvertently swung to a position in which 
said lever means is overlying said plane. 

7. The apparatus of claim 4 wherein said second axis 
is positioned rearward of said ?rst axis as said support 
means swings between said overlying and underlying 
positions. 

8. The apparatus of claim 4 wherein said guiding 
means guides said underlying support means for move 
ment slightly rearwardly and then return as said sup 
port means is in said raised position and swings be 
tween said positions in which said second axis overlies 
and underlies said plane. 

9. Apparatus for lifting a load such as one end of a 

snowmobile and the like comprising: 
an upstanding support frame; 
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a lever pivotally mounted on said frame for swinging 
movement about a ?rst horizontal axis; 

a load lifting arm pivotally coupled to said lever via 
a pivot pin; and 

movable fulcrum means mounting said arm interja 
cent its ends on said frame for movement therewith 
relative to said pivot pin; 

said load lifting arm having 
a free end for supporting said load for swinging 
movement about a third axis‘ and 

an end opposite said free end pivotally mounted via 
said pivot pin on said lever for swinging move 
ment therewith and for swinging movement rela 
tive thereto about a second horizontal axis in an 
arcuate path of travel between a position in 
which said second axis lies on one side of a plane 
intersecting said ?rst axis and said fulcrum means 
and an overcenter position in which said second 
axis lies on the opposite side of said plane to lock 
said load lifting arm in said overcenter position. 

10. The apparatus of claim 9 wherein said lever is 
swingable between forward and rear positions to move 
said opposite end rearwardly to a position in which said 
third axis is rearward of said ?rst axis as said lifting arm 
swings between said overlying and underlying posi 
tions. 

1 l. The apparatus as set forth in claim 9 wherein said 
one end of said lever moves in a substantially linear, 
vertical path of travel as said lever swings about said 
fulcrum means. 
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12. Apparatus for lifting a load‘ such as one end of 

a snowmobile and the like comprising: 
an upstanding support frame; 
a lever having a forward end for supporting a load to 
be lifted: and 

means mounting said lever on said frame for swinging 
movement such that one end moves in a vertical, 
linear path between a lower position and a raised 
position and then transversely to said vertical path 
as said one end reaches said raised position; 

said mounting means including load bearing fulcrum 
means vertically supporting said lever between its 
ends on said frame for movement thereon in a to 
and-fro curvilinear path of travel transverse to said 
vertical path‘ said one end of said lever extending 
beyond said fulcrum means. 

13. The apparatus as set forth in claim 12 including 
link means mounted on said frame for swinging move 
ment about an axis; the other end of said lever being 
pivotally coupled to said link means for concurrent 
movement about said axis. 

14. The apparatus as set forth in claim 13 wherein 
said link means includes operating means coupled be 
tween said frame and the other end of said lever for 
swinging said lever about said fulcrum means and con 
currently moving said fulcrum means and at least a por 
tion of said lever in said arcuate path relative to said 
frame to raise said one end of said lever in said linear 
path. 
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