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This invention relates generally to vehicle hoists and
more particularly to lift apparatus for raising and lower-
ing a hoist superstructure.

An object. of this invention is to. provide improved
lift apparatus.

A further ob]ect of this invention is to. provide lift
apparatus which is constructed and arranged so as fto
completely eliminate any leakage of oil about a vertically
“movable piston unit therefor.

Another object of this invention is to provide a hydrau-
hcally actuated lift cylmder and piston assembly in which
air under pressure is applied to a predetermined quantity
of oil within the assembly to extend the assembly with
the air inlet being at all times above the oil level to
preclude any oil from entering the inlet.

A further object of this invention is to provide a lift
cylinder and piston assembly having coacting stop means
therein to confine relative cyhnder and piston movement
between predetermined stop posmons

Another object of this invention is te provide hft ap-
paratus which includes cylinder -and piston umits arranged
for relative longitudinal movement to extend the lift
apparatus, and coacting means on the units to prevent any
relative rotation thereof.

Still a further ob]ect of this invention is to provide
lift apparatus which is simple and rugged in construcuon,
economical to manufacture, and efficient -in operation
when assembled in a vehicle hoist to raise-and lower a
vehicle thereon without any oil leakage about the ap-
paratus

Further ob]ects, features, and advantages of th1s inven-
tion will become apparent from a: consideration of the
following’ descnpnon ‘when taken in: connection - with
the accompanymg drawing:

‘Fig. 1is a perspective’ view of the lift apparatus of
this invention, shown assembled in a vehicle hoist, which
is illustrated in a raised-position, wlth some patts being
broken away and other parts shown in sectlon for the
purpose of clarity;

. Fig. 2 is an enlarged foreshortened verncal sectlonal
view of the hoist illustrated in Fig. 1; ;

. Flg 3isa fragmentary sectional view lookmg along
the line 3—3 in Fig. 2; and

Figs. 4 and 5 are dlagrammatlc Jongitudinal sectional
views of the lift apparatus of this-invention, showing thé
lift .dpparatus in fuolly lowered and raised posmons, re-
spectively, and illistrating the  changed oil level ‘in ‘the
apparatus for such changed positions.

Vith reference to thé drawing, the lift apparatus of this

invention, indicated generally at 10, is illustrated'in Fig. 1

in use in a vehicle hoist 11 having a‘superstructure 12
of the frame engaging type disclosed in my prior‘Patent
No..2,654;443.  The superstructure 12 includes a pair -of
longltudmally extended frame engaging members 13 con-
nected by a ‘transversely extended plate 14.

The lift apparatus 10 is dlsposed below a floor surface g

16 (Fig. 1) and includes a stationary cylinder unit 17

2

(Fig. 2) which cooperates with a vertically movable

© piston unit 18 to extend the apparatus 10 to raise the
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superstructure- 12, - The tubular piston unit 18 is posi-
tioned about and arranged in‘a concentric spaced relation

. with the smaller cylinder unit 17 which is secured at its

lower end to a horizontal base plate 19 extended outward-
ly of the transverse confines of the piston unit 18. Se-
cured to, as by welding 47, and extended upwardly from
the base 19 is a tubular housing 44 arranged in a con-
centric spaced relation with the piston unit 18. The cylin-
der unit-17 and the housing 44 are arranged on opposite
sides of the piston unit 18 and, as will more clearly ap-
pear hereinafter cooperaté to form a cylinder assembly
for guiding the up and down movement of the plston
unit 18.

The cylinder unit 17 includes an upright tubular. mem-
ber 21 having a horizontal plate member 22 posmoned
within and secured thereto, as by welding 23, at a posi-
tion slightly below the upper end 24 of the tube 21.

The vertically movable piston unit 18 includes an up-
right clongated tubiular member 26 positioned about and
extended above the tubular member 21, As best ap-
pears in Fig. 2, the tubular member 26 is arranged in a
concentric relation with the tubular member 21 and is
of a sufficiently larger diameter than the tubular mem-
ber 21 to provide an annular space 27 therebetween. An
imperforate superstructure supporting plate 28 is p051-
tioned within and secured to the tubular member 26, as
by welding 29, at a position slightly below the upper
end 31 thereof.

As best appears in Figs. 2 and 4, in the lowered posn-
tion of the lift apparatus 10, the superstructure sup-
porting plate 28 rests on the upper end 24 of the cylinder
unit 17. By virtue of the location of the plate 22 for the
cylinder unit 17 ‘at a position below the upper end 24
thereof, a space or chamber 32 is. formed between the
plates 22 and 28 in this position of the apparatus 10.

A .combination ©il seal and bearing assembly, -indi-
cated generally at 33, is mounted on. the piston unit
18, adjacent the lower end 34 thereof, to provide for a
guided support of the unit 18 on the cylinder unit 17 dur-
ing up and down movement of the piston unit 18. The
assembly 33 includes a - substantially U-shape -support
ring 36 secured: as by welding 38 to the lower end 34 of
the piston unit 18 so that the legs 38 for the ring 36
extend toward and are spaced from the cylinder unit 17.
A resilient sealing ring. 39, frictionally engaged -with
and 'arranged between the legs 38 is in continued- en-
gagement with the cylinder unit 17. Secured, as by weld-
ing 41, to the support ring 36 and extended upwardly
therefrom is a short tubular member 42 which carries-a
bearing 43 posmoned w1thm the tube 42 and i in engage-
ment ‘with ‘the cylinder unit 17.

" Positioned about the  piston and cylinder units 18
and ‘17 in a concentric spaced relation therewith is the
tubular housing -44 which cooperates with the. cylmder
unit. 17. to provxde a cyhnder assembly for the piston
uhit 18.° A horizontal ring member 48 secured to-and
extended outwardly from the-upper end 49 of the hous-
ing 44 carries an upwardly extended tubular member 51
positioned about. the piston unit 18;-- Arranged within
the tubular member 51" and supported on the ring 48
are a pair-of vertically spaced clamping plates 52 and- 53.
The lower plate 53 is of an irregular shape to provide
for the reception between the plates 52 and' 53 of the end
portion ‘54 of a hat band type oil seal and wiper mem-
ber 56. A pair of oppositely ‘directed rim ‘portions 57
on the member 56, which is formed of a resilient material

" such as rubber, are maintained in wiping engagement with

the cylinder member 18 by means of a pair of garter
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springs 58 corresponding to and extended about the rim

portions 57.
In assembling the oil seal and wiper member 56 with

the housing 44, a series of vertical bolts 59 are extended .

through: the clamping plates 52 and 53 and are con-
nected to the-ring 48, at threaded openings 61 therein,
so.as to clamp. the head portion 54 of the member 56
between the plates 52 and 53. A bearing unit 66 ar-

ranged. between the housing 44 and-the piston unit 18 -

includes a tubular member 62 secured as by welding 63
to.the clamping ring 53 and extended downwardly there-
from at a position within the housing 44. A bearing 64
is positioned ‘within the tubular member 62 and against
the piston unit 18. The unit 66 and the member 56 co-
operate to provide a combination oil seal and bearing as-
sembly at.the top of the piston unit 18 similar to the
assembly 33 at the bottom of the unit 18.

It is seen, therefore, that the piston unit 18 is freely
movable in up and down directions relative to the sta-
tionary cylinder unit 17 and the housing 44. The bear-
ing assemblies 33 -and 66 carried on the piston unit 18
and. the housing 44, respectively, along with the oil seal
and wiper member 56 guide the up and down movement
of the piston unit 18.

As best appears in ‘Fig. 2, a pan member 67 is posi-
tioned below and secured by welding 68 to the base 19
so as to form an oil chamber 69 below the base .19.
The chamber 69 communicates with the interior of the
housing 44 through .a pipe 71 connected to and extended
between the housing 44 and the base 19 at a position to
one side of the housing 44. An upright pipe or tube
72, extended. axially of the piston unit 17, has its upper
end 73 extended through the plate 22 and connected
thereto by means of welding 74. At its lower .end 76,
the pipe 72 extends through the base 19 and is con-
nected thereto by means of welding 77. Thus,. the pipe
72 communicates the chambers 32 and 69 which are lo-
cated at opposite ends of the pipe. 72.

As best appears in Fig. 2, the lower end 34 of the
piston unit 18 terminates above the lower ends 46 and
79 of the housing 44 and the cylinder unit 17, respec-
tively. As a result, the housing 44 is in fluid communica-
tion with the interior of the cylinder unit 17 through a
series- of openings 81 formed in the unit. 17 at a posi-
tion-below the lower end 34 of the piston unit 18.

In the installation of the hoist 11, the lift apparatus
10 is located below the floor 16 so that in the position
of the apparaus 10 illustrated in Figs. 2 and 4, the super-
structure 12-is substantially at floor level. The housing
44 is filled with fluid 80 (Fig: 4), such as oil, to a level
indicated at 82, with the cylinder unit 17 also being filled
to. this level as a result of the communication of the
housing 44.and. unit 17 through the openings 81.- Also,
the.chambers: 32 and 69 along with the connecting. pipe
72 are filled with oil as is the annular space 27 between
the units 17 and 18.

An opening 83 (Figs. 2 and 4) in the housing 44 at
a position opposite the bearing assembly 66.is surrounded
by an outwardly extended internally threaded pipe con-
nection 84, secured as by welding 86 to the housing 44.
An air line or pipe 87 (Fig. 1) is secured at one end of its
ends to the connection 84 and.at its opposite end to an
air compressor tank; indicated generally at 88.  Interposed
in the line 87 at any location convenient to an operator
of the  hoist 11 is a usual three-way air control valve
89 which includes a control lever 91 and an exhaust
port 92. On movement of the lever 91 to one position,
air pressure is supplied from the tank 88 through the
line- 87 to the housing 44; on movement of the lever
91 to a second or neutral position, air is: prevented
from. traveling through the line 87; and on movement
of the lever 91 to a third position, air is exhausted from
the line 87 through the exhaust port 92.

An upright U-shape tube 101 (Fig. 2) has one leg 160
thereof positioned within and secured. by welding 102
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(Fig. 3) to the housing 44 at a position substantially di-
ametrically opposite the air inlet opening 83. The end
103 of the tube 101, corresponding to the leg 100, is posi-
tioned below the bearing assembly 66 and above the oil
level 82. The base or intermediate portion 104 of the
tube 1€1 extends through an opening 106 formed in the
cylinder unit 17 at a position below the piston unit 18 so
that the other leg 105 of the tube 101 is disposed within
the cylinder unit 17 and has its terminal end 197 posi-
tioned adjacent the plate 22 and well above the oil level
82 (Fig. 4). By virtue of the provision of the tube 101,
the air pressure in the space 11¢ between the housing 44
and the piston unit 18 and the air pressure in the cylinder
unit 17 is equalized.

The superstructure 12 is mounted on the apparatus 10,
by extending a series of bolts 168 (Figs. 2, 4 and 5) down-
wardly through the transverse-connecting member 14 into
threaded cavities 169 formed in the superstructure sup-
porting plate 28 for the piston unit 18.

In the operation of the apparatus 10, assume that the
superstructure 12 is-in its lower position corresponding to
the position of the apparatus illustrated in Fig. 4. The
lever 91 for the valve 89 is manipulated to admit air under
pressure through the line 87 to the housing 44. This air
results in a downward pressure on the oil 89 in the hous-
ing 44 and in the cylinder unit 17. The oil 80 contained
in: the housing 44 and the cylinder unit 17 is thus forced
downwardly out of the housing 44 through the pipe con-
nection 71 ‘to the chamber 6% and thence through the
tube 72 to the chamber 32.

By virtue of the air tube 101 the oil levels in the hous-
ing 44 and the cylinder unit 17 are at all times the same.
The oil under pressure supplied to the chamber 32 exerts
an upward force on the plate 28 for the piston unit 18
to. continuously raise the piston unit i8. Thus, so long
as-the valve 89 is maintained in a position supplying air
under pressure to the housing 44, the piston unit 18 along
with the superstructure 12 carried thereby is continuously
moved upwardly. Such upward movemert is-continued
until the piston unit 18 has been moved upwardly to- a
position in which a stop ring 111 (Fig. 2) secured to and
extended about the piston unit 18 at a position intermedi-
ate the ends thereof, engages the lower end of the bearing
unit-66, as lustrated in Fig.-5. The engagement of the
stop ring 111 with the bearing unit 66 positively precludes
further upward movement of the piston unit 18. In this
position of the piston unit 18, the oil level in the housing
44 and the cylinder unit-17 has been moved downwardly
to the level indicated at 85 in Fig. 5. )

To return the superstructure 12 to.its down or floor level

position, the lever 91 for the valve 89 is manipulated to ex-
haust air in the-line 87 through the exhaust port 92. The
weight of the superstructure 12:along with the vehicle
carried thereby, moves the piston unit 18 downwardly to
force .the oil in the chamber 32 back through the tube
72; chamber 69 and pipe 71 to the housing 44 and cylin-
der unit 17. If it is desired to stop the superstructure 12
at a position intermediate the lower and upper positions
therefor illustrated-in Figs.-4 and 5, respectively, it is only
necessary to move the valve lever 91 to a neutral posi-
tion in which the valve 89 is closed to prevent travel of air
through the air line 87. In the fully lowered position of
the superstructure 12, the supporting plate 28 engages the
top end 24 of the cylinder unit 17.
It can thus be seen. that by virtue of the stop ring 111
carried -by the piston unit 18, a positive stop is’ provided
for the apparatus’ 10 in the fully raised position thereof.
Further, the engagemeént of the supporting plate 28 with
the upper.end 24 of the cylinder unit 17 provides a similar
stop. position for the apparatus 10 in a lowered position
thereof. .

As best appears in Fig. 3, the stop ring 111 has the ter-
minal ends 112 thereof arranged on.opposite sides of the
tube 101. As a result, any relative rotation of the cylin-
der-unit 17 and piston unit 18 is positively prevented.
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From the above description, it is seén that this inven-
tion provides lift apparatus 10 which is readily operable
to raise and lower a hoist superstructure 12 between posi-
tive upper and lower stop positions without requiring any
separate stop mechanism. By virtue of the arrangement
of the air inlet connection 84 at a position above the oil
level 82, there is no possibility that any oil can enter the
air line 87. TFurther, any oil leakage about the upper
bearing structure 66 is precluded by the arrangement of
the bearing unit 66 at a position well above the oil level
82. However, the bearing unit 66 is continucusly lubri-
cated by the oil remaining on the piston unit 18 during
the upward movement thereof. The wiper member 56
prevents any foreign material, such as mud and dirt from
a vehicle on the hoist 11, which may adhere to the piston
unit 18 in a raised position thereof from traveling down-
wardly with the unit 18 and onto the 0il seal and bearing
unit 66. Thus, the lift apparatus 10 is continually main-
tained in a lubricated condition without any danger of
oil leakage. Further, the stop ring 111 cooperates with
the tube 101 to provide a builtin non-rotating device for
the apparatus 10, without requiring any. structure which
would extend above the floor level 16 and interfere with
servicing operations on vehicles supported on the super-
structure 12. ‘

The invention- has been described above in-connection
with semi-hydraulic operation of the hoist 11. Such op-
eration is subject to the objection that the superstructure
12 “creeps,” due to continued air- expansion,.after the
valve 89 is closed. In some repair work this creeping is
undesirable and a full hydraulic operation is required.
To convert the apparatus 10 for a full hydraulic opera-
tion, therefore, a shut off valve, indicated diagrammati-
cally at 125 in PFigs. 4 and 5, is interposed in the line 71,
which of course is considerably longer than illustrated to
provide for the location of the valve 125 above the level
of the floor 16.

In a full hydraulic operation of the apparatus 10 to

- raise the hoist 11, the valve 125 is initially closed and
the valve 89 is opened to apply air pressure to-the fluid
80. The valve 125 is then opened to permit fluid under
pressure to flow to the chamber 32 and thereby raise the
piston unit 18. When the superstructure 12 has been
raised the desired amount, the valve 125 is closed and
the superstructure remains in a stationary position without
any creeping.

It is seen, therefore, that in the installation of a lift
apparatus 10, a semi-hydraulic or both semi-hydraulic
and full hydraulic operation may be provided for, as
desired, depending only on whether a valve 125 is inter-
posed in the pipe 71.

Although the invention has been described with respect
to a preferred embodiment thereof, it is to be understood
that it is not to be so limited, since changes can be made
therein which are within the scope of the appended claims.

I claim: )

1. A vehicle hoist comprising lift apparatus having an
upright tubular cylinder having a closed upper end, a
housing arranged in a concentrically spaced relation with
said cylinder, a base member for said cylinder and hous-
ing, a tubular piston member closed at its upper end and
arranged between said housing and cylinder, said piston
having a lower bearing means in guided engagement with
said cylinder, upper bearing means on said housing in
guided engagement with said piston, said cylinder having
fluid openings therein below said lower bearing means
fluid connecting the space between said cylinder and hous-
ing with the space within said cylinder, means fluid con-
necting the interiors of said piston and cylinder, - said
apparatus having fluid therein to a level below the bearing
means on said housing, and means for introducing air
under pressure into said apparatus at a position above
the level of the fluid therein to apply a fluid pressure
against the closed end of said piston to raise said piston.

2. ‘A vehicle hoist comprising an upright hollow cylin-

der’ uit,”an upright piston unit positioned about and in
a telescoping relation with said cylinder unit, with' said
piston unit having the upper end thereof positioned above’
said cylinder unit, vehicle engaging means carried by ‘the
upper end of said. piston unit, first combination. bearing

" and fluid sealing means carried by the lower end of said
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piston unit and positioned in engagement with said cyl-
inder unit, a housing positioned about said units and in’
fluid communication with said cylinder unit, second com-
bination bearing and fluid sealing means carried by said
housing and positioned in engagement with said piston
unit, fluid in said housng and said cylinder unit, means
for delivering said fluid to a position between said units
for raising said piston unit relative to said cylinder unit,
and ‘means for introducing air under pressure into said
housing at a position above the fluid level therein for
forcibly moving said fluid through said delivery means.

3. A vehicle hoist comprising an upright extensible
piston and cylinder assembly having vehicle engaging
means carried by the upper end thereof, a housing posi-
tioned about said assembly, fluid in said housing com-
municating with said assembly and operable to extend
said assembly in response to air pressure in said housing,.
means for delivering air under pressure to said housing
at a position above the fluid level therein, and bearing
means carried by said housing at a position above the.
fluid  level therein for guiding engagement with said
assembly. - »
4.”A vehicle hoist comprising an upright cylinder unit,
a piston unit positioned about and guidably mounted on
said cylinder unit for up and down movement relative
thereto, means forming a fluid receiving chamber be-
tween said units, a housing positioned about and in fluid
communication with said chamber, bearing means car-
ried by said housing and engaged with said piston unit
for guiding the up and down movement thereof, stop
means on said piston unit engageable with said bearing
means to limit the upward movement of said piston unit,
a predetermined quantity of fluid in said housing and
said chamber, and ‘means for delivering air under pres-
sure to said housing at a position above the fluid level
therein to move fluid from said housing to said chamber
for moving said piston unit upwardly.

5. A vehicle hoist comprising an upright piston and
cylinder assembly, said assembly. including a -cylinder
unit and a piston umit positioned about and guidably
mounted on said cylinder unit for up and down move-
ment relative thereto, means forming a fluid receiving
chamber between said units, a housing positioned about
said piston unit, bearing means on said housing arranged
in guided engagement with said piston unit, means pro-
viding for fluid communication of said housing and said
chamber, fluid in said housing below said bearing means,
means for delivering air under pressure to said housing
at a position above the fluid level therein to force fluid
into said chamber to move said piston unit upwardly, and
vehicle engaging means on said piston unit.

6. A vehicle hoist comprising an upright stationary

‘cylinder unit, a piston unit positioned about and guidably

mounted on said cylinder unit for up and down move-
ment relative thereto, means forming a fluid receiving
chamber between said units, a housing positioned about
and in fluid communication with said chamber, bearing
means carried by said housing and engaged with said
piston unit for guiding the up and down movement
thereof, a stop member secured to and extended about
said piston unit for engagement with said bearing means
to limit upward movement of said piston unit, said stop
member having the ends thereof spaced apart, an upright
member arranged within and secured to said housing at a
position between said stop member ends for engagement
therewith to prevent rotation of said piston unit, a pre-
determined quantity of fluid in said housing and said
chamber, with the fluid in said housing being at a level
below said bearing means, and means for delivering air



2,802,457

7

under pressure to said housing at a position above the
fiiiid levél theérein to move fluid from said Housing to said
chamber for moving said plston unit Gpwardly. - :

7. A vehicle hoist comprising an upright tubular cylin-
dét uiit, a piston uiit positioned dbout and in a telescop-
ing relation with said cylinder unit, with said piston unit
having the upper énd thereof positioned above said cylin-
der unif, a housing positioned about said umits to form
a space therebetwegn, means fluid connecting said space
with - said cylindér unit, ¢oimbination bearing and fiuid
sealing méans carried by sdid housing for engagément
with said piston unit, fluid in said housing and cylinder
unit, means for délivering said fluid t6 a position be-
tween sdid tnits for raising said piston unit relative to
said cylinder unlt méans air connecting said cylinder
unit with said space at positions theréin above the level
of the fluid in said housirg and cylinder unit, and means
for introducing air under pressuré into said housing at a
position above the finid level therein and below said
combination bearing and fluid sealing means for forcibly
moving the fluid through said delivery means.

8. A'wvehicle hoist comprising an upright hollow cylin-
der unit, an upright piston unit positioned about and in
a telescopmg relation with said cylinder unit, with said
piston unit having the upper end thereof positioned above
said cylinder unit, vehicle engaging means carried by
the upper end of said piston unit, first bearing means
carried by the lower end of ‘said piston unit and posi-
tioned in engagement with said cylinder unit, a housing
positioned about said units and in fluid communication
with said cylinder unit, second bearing means carried
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by said housing and positioned in engagement with said
piston unit, fluid in said housing and said cylinder unit,
meéans - for delivering said fluid fo a position betweén
said uiiits for raising said piston unit rélative to said
cylindér unit, means for introducing air under pressure
into said housing at a position above the fluid level therein
for forcibly moving said fluid through said delivery means,
and valve means interposed in said delivery -means for
selectively shutting off the flow of fluid therethrough.

9. A vehicle hoist -comprising an upright cylinder unit,
a piston unpit positioned about and guidably mounted on
said cylinder unit for up and down movement relative
thereto, means forming a fluid receiving chamber. be-
tween said units, a housing positioned about and in fluid
communication with said chamber, bearing means car-
ried by said housing and. engaged with said piston unit
for guiding the up and down movement thereof, a pre-
determined - quantity of fluid in said housing and said
chamber, means fluid communicating said housing and
said chamber, said communicating means having a por-
tion thereof arranged outwardly of said housing, and
means for délivering air under pressure to said housing
at.a position above the fluid level therein to move fluid
from said housing to said chamber for moving said -pis-
ton unit upwardly.
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