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‘Our invention relates to lift mechanism, and
more particularly to such mechanism for con-
trolling movement of both ends of a structure
mounted for back and forth movement on a sup-
port and which extends outwardly from such
support, such as a wing-type snow plow structure.

Wing-type snow plow structures to which the
mechanism of our invention is particularly ap-
plicable generally comprise an upwardly ex-

tending supporting mast, a bracket part mounted '

for up and down movement on such mast, and a

snow plow part movably connected to such-

bracket part for pivotal movement in an upright
plane. Heretofore, a cable was connected to the
bracket part to move such part; and an inde-
pendent cable was connected to the snow plow
part. As a result, when it was desired to move
the entire snow plow structure bodily to adjust
the level of the snow plow part with respect to
the ground, it was necessary to manipulate two
cables. This arrangement is not all to be. de-
sired; as it is rather difficult to obtain, by manip-
*ulation of two separately adjustable cables, accu~
rate adjustment of both parts of the snow plow
structure to a predetermined level, after they
have been moved from such level,

Our invention is designed to overcome the
above described problems, and has as its objects,
among others, the provision of improved lift
mechanism for a structure of the character re-
lated, which: enables both ends of such struc-
ture to be lifted simultaneously by manipulation
of a single cable; embodies means to enable the
entire structure to be lifted or lowered to the
same extent, thereby, in the case of a snow plow
structure, facilitating proper adjustment for ob-
taining an even cut; provides for adjustment of
the outer or snow plow part independently of the

jinner or bracket part; permits .all adjustments’

to be made easily and without binding of - any
of the parts; and which is of simple and eco-
nomical construction. Other objects of our in-
vention will become apparent from a perusal of
the following description thereof.

Referring to the drawings: :

Fig. 1 is a top plan view of the lift mechanism
of our invention connected to a snow plow struc-
ture which is shown mounted on a type of ve-
hicle suitable therefor, namely, a self-propelled
motor grader shown in phantom lines. ‘

Fig. 2 is a sectional rear elevation taken in
- planes indicated by line 2—2 in Fig. 1.

Fig. 3 is a horizontal section taken in a plane
indicated by line 3—3 in Fig. 2.

Fig.3Ais a horizontal section taken in'a plane
indicated by line 3A—-3A in Fig. 2.

Fig. 4 is a vertical section taken in planes 1nd1-
cated by line 4—4 in Fig. 2.

Fig. 5'is a schematic elevational view illustrat-
ing the position of the lift mechanism with the
snow ' plow structure at substantlally ground
level.

Pig.61is a v1ew similar to Fig. 5 illustrating the
position of the control mechanism after the en-

- tire snow plow structure has been liffed a fixed
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distance above the ground, with the snow plow
part substantially parallel to the ground.

Fig. 7 is a view similar to Fig. 5 illustrating the
position of the control mechanism after the snow
plow part of the snow plow structure has been
adjusted angularly.

Fig. 8 is a view similar fo Fig, 7 illustrating
the position of the control mechanism, after the
entire snow ploy structure has been lifted bodily
upwardly from the position shown in Fig. 7.

Usually snow plow structures of the character
to which our invention relates are mounted so
as to extend laterally or outwardly from a self-
propelled vehicle such as motor grader | which
for this purpose is provided with an upright mast
structure 2 secured to a side of the vehicle by
intermediate supporting bracket 3 and bottom
struts 4. Secured to the outer side of mast 2 is-
a rail member 6 upon which the entire snow piow:
structure 7 is mounted for adjustment back and-
forth in a vertical direction. Such snow -plow::
structure comprises two main parts, the inrer:
one of which is a bracket part 8 including!
bracket element 9 having C-shaped shoe: {1 éni<-
bracing, and slidably mounted for up and dowi :
movement on rail 6. Also forming part of brack-"
et part 8 is bracket element {2 movably con-
nected to element 9 for pivotal movement in a
horizontal plane, about upright pivot pin {3." The
outer part of the snow plow structure comprises
snow plow part {4 pivotally connected to bracket
element 12 for pivotal movement in an upright
plane, about horizontally positiéned pivot pin (6.

Snow plow part 14 is thus angularly adjustable

“with respect to the line of draft of the vehicle,

about upright pivot pin 13. For bracing snow
plow part 14 in any angularly adjusted position
with respect to the line of draft, adjustable com-
pression strut {7 is provided. Such strut com-
prises sleeve 18 in which is telescoped rod 19 held
against axial movement within sleeve {8 by a -

" pin 20 passing through 3 selected one of a plural-

ity of apertures.m sleeve 18 and an aperture in
rod 19, depending upon the lensth of strut



2 7 -—
desired. The forward end of strut I7 is pro-
vided with a suitable universal connection at

21 to the rear of snow plow part I4; and the rear
end of strut {7 is universally connected at 22

to bracket 23 attached to the rear of the vehicle. ’

In-any angularly adjusted position with respect
to the line of draft, snow plow part {4, can be
also angularly adjusted in a vertical plane by
movement about pivot pin 16, The universal
connections 21 and 22 for strut (7 will permit
such angular adjustment in a vertical plane with
slight change in the angular position of the snow
plow part with respect to the line of draft.
Depending upon conditions, there are numercus
operating positions for the snow plow. For ex-
ample, snow plow part 14 may be so adjusted as
to have its lower edge in substantial contact with
the ground to remove snow from the ground; or
the plow may be adjusted upwardly so as to have
such edge above and parallel to the ground to
make & horizontal step-cut with respect to the
ground. Also, snow plow part 14 may be adjusted
at various inclinations in an upright plans with
its inner edge at various heights above the
ground for making various banked or inclined
step-cuts. In any given position at which the
plow may be cutting, it is sometimes desirable
to make a rapid adjustment of the entire plow
structure including bracket part 8, so as to allow
the plow structure to clear an obstruction which
_may be in the way. The lift mechanism of our
invention is designed to provide for such bodily
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adjustment of the entire snow plow structure by -

manipulation of only one cable, thus facilitating
restoration of the entire structure to its original

position. At the same time, such lift mechanism-

enables independent adjustment of the outer part
of the snow plow structure; namely, snow plow
part |4 on bracket part 8 in any position of
bracket part 8. Such liff mechanism will now be
described. ) .

Attached to the inner end of the snow plow
structure, by means of clevis 24 pivotally con-
nected to the top of pivot pin 13 on bracket part

- 8, is a flexible cable 26 which extends upwardly
along mast support 2 and passes over guide
sheave 27 journalled adjacent the top of such
mast. From guide sheave 27, cable 26 passes
under a second guide sheave 28, thence around
guide sheave 29, mounted on the vehicle, to wind-
ing drum 3. Downward or upward movement of
cable 26 causes corresponding movement of
bracket part 8. Another flexible cable 32, whizh
serves as an anchoring cable, as well as a lift
cable for the outer end of the snow plow struc-
ture, in a manner to be subsequently described,
is windable and unwindable from a drum 33 adja-
cent drum 31, and passes around guide sheaves
34, from which it extends upwardly and over a
guide sheave 36 journalled on the top of mast 2
for pivotal movement about an upright pivot
axis 31. Because of the pivotal mounting of
sheave 36 to swing about upright axis 37, the por-
tion of the cable 32 extending beyond sheave
36 can turn angularly with reference to the line
of draft of the machine together with snow plow
part 14 to which the lower end of such cable 32
is connected.

At its lower end, anchoring cable 32 has se-
cured thereto an anchoring sheave 38 over which
passes a third cable 38 which serves in coopera-
tion with cable 32, as a motion transmitting con-
nection for effecting simultaneous movement of
snow plow part (4 together with bracket part 8
when the latter is moved upwardly or down-
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wardly by cable 26. The outer end of cable 39 is
secured to snow plow part 14 adjacent the outer
end thereof, by means of clevis 41; and & half
speed reduction loop comprising substantially
parallel strands 42 is formed in such cable 39 by
passage over sheave 38 and a sheave 43 mounted
on snow plow part 14 adjacent clevis 41, From
sheave 32, cable 39 passes over & sheave 44 mount-
ed on the top of bracket element 12 of bracket
part 8; and the inner end of cable 39 is fixedly
attached to the lower end of mast support 3, at
fixed anchoring point 46.

Any suitable means may be provided for effect-
ing winding and unwinding of drums 31 and 33.
The form of means illustrated comprises revers-
ible drive clutching mechanism 47 preferably of
the type illustrated in our assignee’s Patent No.
2,192,439, by which shafting 48 may be driven in
either one of opposite directions by manipulation
of control lever 49. Shafting 48 is connected to
any suitable clutch mechanism in clutch box 51
for establishing a drive, by manipulation of con-
trol lever 52, to either one of drums 31 or 33.

In operation, when snow plow part 14 is work-
ing at ground level, and it is desired to adjust the
entire snow plow structure upwardly, this can be
done by manipulation of only cable 26. For ex-
ample, with reference to Figs. 5 and 6, upward
movement of cable 26 will cause upward move-
ment of bracket part 8. With cable 32 taut so
that it can move in an arc on sheave 36 as an
anchor, movement of bracket part 8 will cause
sheave 44 on bracket part 8 to serve as a motion
controlling member for shortening the length of
cable 39 between sheave 44 and anchor point 41,
to the same extent as the length of cable is in-
creased between fixed point 46 and sheave 44. As
a result, the reduction loop, comprising strands
42, in cooperation with anchoring sheave 38, cause
the outer end of snow plow 14 to be moved simul-
taneously with bracket part 8.

If sheave 38 were journalled on a fixed point,
such movement of the outer end of plow {4 would
be about one-half the extent of movement of

5 bracket part 8 because of reduction loop 42. How-

ever, anchoring sheave 38 being secured to an-
choring cable 32 which must move upwardly in
an arc as the length of cable between sheave 44
and point 41 is shortened, causes the outer end
of snow plow part 14 to be lifted greater than
half the extent of bracket part 8. Preferably, the
angle of inclination and the length of cable 32
with respect to the snow plow structure, as-is de-
termined by the position of sheave 38, are- so
chosen as to cause, in cooperation with the reduc-
tion loop in cable 38, the snow plow part {4 to
move substantially the same extent as bracket
part 8; so that parallel lifting and lowering of
the entire snow plow structure may obtain with
respect to the ground by manipulation of cable
26.

In the described manipulation of the lift mech-
anism wherein the entire snow plow structure
may be adjusted bodily as a unit with respect to -

5 the ground merely by manipulation of cable 26,

movement of cable 32 other than swinging in an
arc, does not occur because as was previously
mentioned, the cable is anchored on sheave 3§
during such operation. However, cable 32 may
be adjusted along its length by winding or un-
winding from drum 38, to serve as a means for
adjusting the angle of inclination of snow plow
part 14 in an upright plane; and when such ad-
Justment is made, the bracket part 8 does not
move, as can be observed by comparison of Figs.
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5and 7. With snow plow part {4 adjusted angu-
larly in an upright plane, the entire snow plow
structure may be moved bodily as a unit with-
out changing substantially the angle of inclina-
tion of snow plow part 14, merely by adjustment

" of cable 26, as can be observed by comparison of
Figs. 7 and 8. In making any of the described
adjustments, no binding will occur between snow
plow part 14 and bracket part 8 at pivot point 16;
nor will there be any binding of shoe 1{ on rail
6 in any position of bracket part 8 on rail 6.
As a result, all adjustments can be made easily
and rapidly from the operator’s station of the
machine,

Although we have described our lift mechanism
in relationship with a wing-type snow plow struc-
ture of the character illustrated, it is apparent
that such lift mechanism may be employed in
combination with any other type of structure ex-
tending in cantilever fashion from a support and
which is designed for back and forth movement
on such support.

‘We claim; ‘

1. Lift mechanism for a structure having an
end thereof mounted for back and forth move-
ment on a support and which extends from said

" support, comprising means connected to said
structure adjacent said end for moving said end;
and means for effecting movement of the oppo-
site end of said structure simultaneously with
said first mentioned end including anchoring
means, flexible means connected to said anchor-
ing means and having a portion connected to said
structure adjacent said opposite end and another
portion connected to an anchoring point, and a
motion controlling member on said structure en-
gaging said flexible means.

2. Lift mechanism for a structure including a
part mounted for back and forth movement on a
support and another part mqvably connected to
said first mentioned part, comprising means con-
nected to said first mentioned part for moving
said part; and means for effecting movement of
said another part simultaneously with said first
mentioned part including anchoring means, a
flexible member connected -adjacent one end
thereof to said another part and adjacent its op-
posite end to an anchoring point and passing
over said anchoring means, and & motion control-
ling member on said first mentioned part engag-
ing said flexible member. -

3. Lift mechanism for a structure including a.
part mounted for back and forth movement on a
support and another part movably connected to
said first mentioned part, comprising means con-
nected to said first mentioned part for moving
said part; and means for effecting movemnient of
said another part simultaneously with said first
mentioned part including anchoring means, a
flexible member connected adjacent one end
thereof to said another part and adjacent its op-
posite end to an anchoring point and passing

- over said anchoring means, and a motion con-
trolling member on said first mentioned part en-
gaging said flexible member; said anchoring
means being movable to enable independent
movement of said another part:

4, Lift mechanism for a structure including a
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part mounted for up and down movement on a .

support and another part movably connected to
said first mentioned part, comprising means con-
nected to said first mentioned part for moving
said part; and means for effecting movement of
said another part simultaneously with said first
mentioned part including an anchoring member

3

mounted above said structure to swing in an arc
and having an anchoring element adjacent safd
structure, a flexible member connected adjacent
one end thereof to said another part and adja-
cent its opposite end to an anchoring point and

having a reduction loop passing over said anchor-

ing element, and a motion controlling member on

said first mentioned part engaging said flexible

member; said anchoring member being at such

inclination with respect to said structure that

when said first mentioned part is moved it co- -
operates with said reduction loop to cause said

another part to be moved to substantially the

same extent as said first mentioned part.

5. Lift mechanism for a structure including a -
part mounted for up and down movement on a
support and another part movably connected to
said first mentioned part, comprising means con-
nected to said first mentioned part for moving
said part; and means for effecting movement of
sald another part simultaneously with said first
mentioned part including an anchoring cable
mounted above said structure to swing in an are
and having an anchoring sheave adjacent said
structure, a second cable connected adjacent one
end thereof to said another part and adjacent
its opposite end to an anchoring point and hav-
ing a reduction loop passing over said anchoring
sheave, and a motion controlling member on
said first mentioned part engaging said second
cable; said anchoring cable being at such inclina-
tion with respect to said structure that when said
first mentioned part is moved it cooperates ‘with
said reduction loop to cause said another part
to be moved to substantially the same extent as
said first mentioned part; and said anchoring
cable being movable to enable independent move-
ment of said another part.

6. Lift mechanism for a wing-type snow plow
structure including a bracket part slidably
mounted for up and down movement on a sup-
port and a snow plow part pivotally connected
to said bracket part for movement in an upright
plane, comprising means for moving said brack-
et part; and means for effecting movement of
sald snow plow part simultaneously with said
bracket part upon .operation of said moving
means comprising an anchoring cable mounted
on said support above said snow plow structure
to swing in an arc and having an anchoring
sheave adjacent said snow plow structure, a sec-
ond cable connected adjacent one end thereof
to said snow plow part and adjacent its oppo-
site end to an anchoring point on said support,
said second cable passing over said anchoring
sheave, and a motion controlling sheave on said
'brackei;. part engaging said second cable; said
anchoring cable being independently movable to
adjltlst the angle of inclination of said snow plow
part. :

7. The combination with a structure compris-
ing parts movably connected together and a sup-
port upon which one of said parts is mounted
for back and forth movement; of lift mechanism
for said structure including first means connect-
ed to said one part for moving said part, second
movable means, and means including a motion
transmitting connection connected to an an-
choring point, to said parts and to said second
movable means for effecting movement of an-
other part simultaneously with said one part up-
on movement of said first means and enabling
movement of sald another part independently
of said one part upon movement of said second
movable means, '
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8. The combinsation with a wing-type snow
plow structure comprising a snow plow part and
a bracket part to which sald snow plow part is
pivotally connected, and a support upon which
said bracket part is slidably mounted for up and
down movement; of lift mechanism for said
structure including a cable connected to said
bracket part for moving said part; a second ca-
ble mounted on said support; and means for ef-
fecting movement of said snow plow part simul-
taneously with sald bracket part upon move-
ment of said bracket part including a third ca-
ble connected to sald snow plow part, sald sec-
ond cable, an anchoring point on said support
and engaging a motion controlling member on
said bracket part.

9. The combination with a wing-type snow
plow structure comprising a snow plow part and
a bracket part to which said snow plow part is

pivotally connected, and a support upon which’

said bracket part is slidably mounted for up and
down movement; of lift mechanism for said
structure including a cable connected to said
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bracket part for moving said part; & second ca- -

ble mounted on said support; and means for ef-
fecting movement of said snow plow part simul-
taneously with said bracket part upon movement
of said bracket part including a.third cable con-
nected to said snow plow part, sald second ca-
ble, an anchoring point on said support and en-
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gaging a metion controlling member on said -

bracket part; said third cable being connected to
said second cable through a reduction loop and
the inclination of said second cable being such
that said snow plow part is moved to substan-
tially the same extent as said bracket part upon
movement of said bracket part.

10. The combination with a wing-type snow
plow structure comprising & snow plow part and
a bracket part to which said snow plow part is
pivotally connected, and a support upon which
sald bracket part is slidably mounted for up and
down movement; of lift mechanism for said
structure including a cable connected to ‘said
bracket part for moving said part; a second ca-
ble mounted on said support to swing in an arc;
and means for effecting movement of said snow
plow part simultaneously with said bracket part
upon movement of sald bracket part including
a-third cable connected to said snow plow part,
said second cable, an anchoring point on said
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support and engaging a motion controlling mem- .

ber on said bracket part; said third cable being
connected to said second cable through a reduc-
tion loop and the inclination of said second cable
being such that said snow plow part is moved
to substantially the same extent as said bracket
part upon movement of said bracket part; said
second cable being independently movable to
move said snow plow part independently of said
bracket part. ; .

11, The combination with a wing-type snow

2,332,712

plow structure which includes & bracket part
slidably supported for up and down movement

_.and a snow plow part pivotally connected to said

bracket part for movement together with or in-
dependently of sald bracket part; of lift mech-
anism - for sald structure comprising' movable
means, second movable means for moving said
bracket part, and & motion transmitting con-
nection - connected to an anchoring point, to
both of said parts and to sald first mentioned
movable means for effecting movement of -said
snow plow part simultaneously with said brack-
et part upon movement of said bracket part by
sald second movable means and enabling move-
ment of sald snow plow part independently of
sald bracket part upon movement of said first
mentioned movable means.

12. The combination with a wing-type snow
plow structure which Includes a bracket part
slidably supported for up and down movement
and a snow plow part pivotally connected to
said bracket part for movement {ogether
with or independently of sald bracket part;
of lift mechanism for sald structure com-
prising movable means, second movable means
for moving said bracket part, and a motion
transmitting . connection connected to an an-
choring point, to both of said parts and to said
first mentioned movable means for effecting
movement of said snow plow part simultaneous-
ly with said bracket part upon movement of said
bracket part by said second movable means and
enabling movement of said snow plow part in-
dependently of said bracket part upon move-
ment of said first mentioned movable means,
said motion transmifting connection cooperat-
ing with the first mentioned movable means to
cause said snow plow part to be moved to sub-
stantially the same extent as said bracket part
upon movement of said bracket part.

13. The combinaton with a vehicle having a
supporting mast, and a wing-type snow plow
structure  which includes a bracket part slidably
supported for up and down movement on said
mast and a snow plow part pivotally connected
to said bracket part for movement together
with or independently of said bracket part; of
lift mechanism for said structure comprising
movable means, second movable means for mov- -
ing said bracket part, and a motion transmit-
ting connection connected to an anchoring
point, to both of said parts and to said first men-
tioned movable means for effecting movement of
said snow plow part simultaneously with said
bracket part upon movement of said bracket
part by said second movable means and ena-
bling movement of said snow plow part inde-

- pendently of said bracket part upon movement
60 -

of said first mentioned movable means.
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