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percent to Gausewitz & Carr, Orange, Calif,, a
parinership
Filed Feb. 11, 1963, Ser. No. 257,489
14 Claims., (Cl 254—2)

This inventjon pertains to a unit for imparting vertical
motion and in particular to a device usable as a power op-
erated jack for vehicles.

One widespread field of use for the device of this in-
vention is as a jack for lifting automobiles, trucks or the
like. The most commonly used commercial device of this
type for repair shops or other establishments where ve-
hicles must be serviced or inspectd has been the manuaily
operated hydraulic jack. These devices are portable and
have been acceptable for many purposes. Nevertheless,
in the past there has been a need for a jack of greater

load capacity than conventional designs and capable of o

imparting -a larger mount of vertical movement. Also,
over a period of time the manual operation necessary for
hydraulic jacks becomes extremely tiring. Moreover, the
conventional units have been relatively complicated and
expensive from the service standpoint, and not entirely
safe in the event of failure of some of the components.

The present invention overcomes the difficuitics of the
prior art and offers other advantages heretofore impos-
sible with previously known lifting devices. The inven-
tion is adapted for power operation, in particular, for op-
eration pneumatically. The lifting device of this inven-
tion includes a power cylinder that is connected to one
element of a scissors linkage. The ends of the latter ele-
ments rock on transverse rods, progressively moving from
one to the other as the piston rod is extended. This
serves to raise the jack with adeguate mechanical advan-
tage through a long vertical stroke. The power cylinder
is moved off of dead center by means cf a cam arrange-
ment associated with the fixed framework and the scissors
linkage. This causes the vertical movement to commence
gradually and reduces the initial load requirements on the
cylinder.

Accordingly, it is an cbjsct of this invention to provide
a lifting device capable of rapid movemsnt through a
relatively long stroke.

Another object of this invention is to provide a lifting
device of greater capacity than conventional designs.

A further object of this invention is to provide a lift-
ing device that is versatile, portable, readily used, and yet
which can be operated entirely by power.

An additional object of this invention is to provide a
lifting device incorporating safety features to prevent in-
jury in the event of failure of almost any kind.

Vet another object of this inventicn is to provide a

lifting device of relatively simple and low cost construc- ;

tion, of great durability, and which can be easily and
quickly repaired.

These and other objects will become apparent from the
foliowing detailed description taken in connection with the
accompanying drawing in which:

FIG. 1 is a perspective view of the lifting device of this
invention in a raised position,

FIG. 2 is a transverse sectional view of the invention
taken along line 2—2 of FIG. 1,

FIG. 3 is a top plan view of the invention in the re-
tracted position.

FIG. 4 is an enlarged fragmentary transverse sectional
view taken along line 4—4 of FIG. 3 illustrating the
mounting of the lift pad,

FIG. 5 is a longitudinal sectional view taken along line
5—5 of FIG. 3, showing the invention in its lowered posi-
tion,
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FIGS. 6,7, 8 and 9 are views similar to FIG. 5, but with
the lifting device shown in progressive increments of
movement to the fully elevated position.

FIG. 10 is a side elevational view of the invention, par-
tially in section, illustrating a modification where the pivot
point of the scissors linkage has been changed to achieve
a greater mechanical advantage,

FIG. 11 is a side elevational view, partially in section,
of a further modification of the invention in which one of
the scissors elements is given an increased arm for increas-
ing the mechanical advantage of the unit,

FIGURE 12 is a longitudinal sectional view taken along
line 12—12 of FIG. 11 illustrating the manner in which
the extension is attached to the scissors link, and

FIG. 13 is a transverse sectional view taken along line
13—13 of FIG. 12.

With reference to the drawing and in particular to
FIGS. 1, 2, 3 and 4 the device of this invention includes a
fixed base frame 15 having elongated parallel side rails
16 and 17. The frame 15 is supported on a pair of front
wheels or rollers 18 and a pair of rear wheels 18. The
latter elements preferably are of the caster type and may
be mounted outboard of the side rails i5 and 16 on a
transverse bar 20.

At the rear of the base 15 is a pair of upstanding
brackets 22 and 23 that support a transversely extending
shaft 24. The laiter element is received within a sleeve
25 mounted on the end of a power cylinder 26. Prefer-
ably this cylinder is adapted for pneumatic operation,
hence, being equipped with a control valve 27 at the inlet
fitting as well as including a pressure gage 23.

Also, carried by brackets 22 and 23 is a movable frame
unit 38. This includes side rails 31 and 32 which are con-
nected to the brackets 22 and 23 by means of pivot pins
33 and 34. A transverse web 35 interconnects rails 31
and 32 adjacent the opposite ends of these elements.

At the distal end of rails 31 and 32 is a cross shaft 37
interconnecting these two members (see FIG. 4). A
sleeve 38 receives the central portion of shaft 37 and on
its upper surface carries a plate 39. The plate 39, there-
fore, is pivotal about shaft 37 through a limited distance
defined by the clearance between the under surface of the
plate 39 and the upper surfaces of the rails 21 and 32.

The support pad 49, which is adapted to engage the
object to be lifted, is carried by the plate 39. The mem-
ber 4@ may include an additional plate element 41 pro-
vided with upwardly projecting lugs 42 to improve its
ability to retain the item Dbeing lifted against lateral
movement. A pin 43 depends from lower surface of
plate 41 into a corresponding aperture in the plate 39.
By this arrangement, therefore, the support 4¢ may as-
sume a substantially horizontal position regardless of
pivotal movement of the upper frame portion 30.

Vertical movement is imparted to the frame 38 and
the support 49 by means of scissors links 45 and 46.
The unit 45 may consist of a pair of closely spaced
parallel plates 47 and 48, and the unit 46 similarly com-
prises plates 49 and 50. The latter members are
mounted inside plates 47 and 48, and the scissors arms
are pivotally connected together by means of transverse
shaft 51. This shaft projects outwardly beyond the
links 45 and 48. The piston rod 52 from the power
cylinder 26 connects through pin 53 to the end of the
scissors arm 45 adjacent the cylinder.

At the forward end of the base 15, opposite from the
cylinder 26, are secured three parallel transverse rods
55, 56 and 57. Above these members on the movable
frame 3@ are four parallel cross rods 58, 59, 8 and 61.
The scissors link assembly 45 is provided with an arcuate
outer end having three notches 63, 64, and 65 for engage-
ment with the cross rods 55, 56 and 57, as will be made
more clear hercinafter, The other scissors link 46 also
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has an arcuate end in which there are included notches

66, 67, 68 and 69 which are intended for association with

the transverse rods 58, 59, 69 and 61.
The lifting device of this invention is illustrated in its

fully retracted position in FIG.- 5. Here the rod “52-
has been drawn inwardly with respect to the cylinder 26. -

This causes pin 53 to pull the.top end of element 45 to
the right in the embodiment illustrated, and as a con-
sequence the scissors element 45 at its other end is sub-
stantially fully received within the other link assembly
46. 1In this position rod 58 rests within notch €6 withia
‘the scissors member. 46, which thereby supports the outer
end of the movable frame 30 in the lowered position.. -

In operation of the lifting device of this invention, the .-

. device is maneuvered appropriately on the wheels 18 and
19 to position the lifting pad 40 beneath an object to be
engaged and raised. This is accomplished readily with
the inclusion of a suitable handle at the end of frame 15
adjacent the cénter wheel 19. When this is done;, air is
admitted- into the cylinder 26 driving the piston 71 to
the left as the device is illustrated in FIGS. 5 through 9,

and extending the piston rod 52. - This moves the pin 53 -

10

55, while recess 68 of the link 46 now approaches the
bar 68 of the frame 30.  As the scissors links are being
opened up in this manner, the outer end of the movable
frame 30 is being caused to move upwardly an additional
amount, lifting the pad 40 with it. -

In the position of FIG. 8 the links 45 and 46 have re-
ceived additional rotation- as they ‘are pivoted progres-
sively-on the cross rods at the ends of the frames. In
FIG. 9 the fully extended position is illustrated. = Here
the link 45 has been caused to move counterclockwise to
a position where the outer notch 65 is brought into en-
gagement with the outermost cross rod 57 of the frame

15, " At the same time counterclockwise movement of the

- link 46 has brought its notch 69 into contact with the

15

20

to the left which in turn tends to move the link 45 rec- -

tilinearly in that direction. ~As this translational move-
ment of link 45 occurs, the outwardly projecting portions
of the pivot pin 51 are caused to slide upwardly along
the inclined planes formed by opposed wedge shaped
cam members 72 and 73 carried by the side rails 16 and
17. TIn this manner counterclockwise rotational movement
is imparted to the link 48, .
This camming action is advantageous in enabling the
jack to move -smoothly- from its retracted position to
commence the vertical stroke. - In: view of the nearly
horizontal alignment of pins 51, 53 and 24, the entire
mechanism -is close to a dead center position when rte-
tracted. The movement along the cams: 72 and 73 raises
the pivot point of the two scissors.-members, while the
outer notched end of link 45 remains adjacent the frame
15.° As a result, the cams 72 and 73 help initiate rota-
tional movement of the link 45, Thus, the cams lift
the linkage off of the approximately dead center position
so that the cylinder 26 is free to pivot upwardly in a
gradual manper and the scissors links can rotate smooth-
1y. ’ . :
Without the inclusion of the cams,-the cylinder would
meet with considerable resistance when. initially pres-

surized. ‘Then at the time that the dead center position

was passed an abrupt movement of -the linkage would
take place.
in an undesirably rapid and jerky manner. ~ Such an
effect is obviated by the use of the cam elements to
shift the linkage into a normal Totative movement upon
the initial extension of the piston rod.

This would cause the lift pad 40 to move
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The construction of the cam by the wedges 72 and’ '

73 together with the outward projections of shaft 51'is
a particularly simple and effective way of achieving the
‘desired motion. However; it is obvious that the cam
arrangement could be in some different form. For ex-
ample, the follower could constitute a separate element
on the scissors arms rather than an extension of the pivot
pin 51. ) -
As the rod 52 is extended by movement.of the piston
71 through its stroke, the linkage progressively will pass
through the incremental positions: illustrated in .FIGS.
6, 7, 8 and 9. It can be seen that as the piston rod is

extended, the .ends of the scissors members 45 and: 46

rock on the transverse rods located at the outer ends of
the frames 15 and 36. Thus, as shown in FIG. 6, mem-
ber 46 has been pivoted clockwise so that notch 67 re-
ceives the transverse bar 59 of the frame 30. This in
turn raises the outer end of the pivotal frame 30 and
hence lifts the pad 40.. At this position the notch 63
has approached the transverse pin 55 of the lower frame
15, but has not yet engaged it. Upon further move-
ment to the position of FIG. 7, notch 63 contacts the pin
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outer rod 61 of the movable frame 30. Here it can be
seen that the scissors links 45 and 46 have been moved to
a position approaching vertical alignment.

The cross bars and notches on the ‘scissors links thus
act as cooperable detents retaining the links against. slip-

page and enabling. the pivotal movement to take place.

Other defent constructions are possible: although ‘the ar-
rangement . illustrated operates - particularly - advanta-
geously. '

“In the extreme position of the lifting device of this in-
vention shown in FIG. 9, it can be seen that the pad 49
has been moved through a vertical stroke -of considerable
magnitude.. Simply by extending the piston rod 52 out-
wardly, the jack is caused to rise fo what is-a very high
position for devices of this type. At the same time the
movement is quite smooth as the scissors links rock on the
cross rods carried by the frame members.

It may be observed that the cross rods are positioned
longitudinally with respect to the frame members so that
the transition from one rod to the next for the two links
cccurs alternately between the top and bottom portions 0f
the linkage. In otheér words, as shown for example in
FIG. 6 the bottom link 45 has been brought into contact
with the cross rod 55 of the lower frame. The upper link
46, however, is still slightly spaced from the next cross
rod 68 of the upper frame segment. The engagement of

the latter elements will take place slightly ahead of the

forthcoming contact between the notch 64 of link 45 and
the next cross rod 56. Hence, the pivotal movement of
the links is smooth and ‘the load is raised continually and
without jolts or interruptions. -

. The linkage possesses sufficient mechanical advantage
which, together with the use of a pneumatic cylinder,
allows this jack to raise massive loads. - Virtually every
service “establishment today is provided with a source
of compressed air ‘used for numerous. other purposes.
Hence, there is no problem of availability of a pressur-
ized fluid for operating the cylinder 26. - The operator of
the unit simply will connect the shop air supply to the
inlet fitting and by manipulating the valve 27 can raise the
jack to any desired height. Naturally, the jack can be
‘stopped at-any of the positions illustrated in FIGS. 5, 6, 7
and 8, or any other position intermediate those illustrated.
Thus, even though the lifting device of this invention is
fully portable, it provides a fast' acting power operated
unit that can cope with any situation that may be en-
countered in normal use. - :

As a safety precaution, a locking means is included to
prevent -sudden collapse of:the. jack under load:in. the
event of loss of pressurized fluid from the interior of the
cylinder 26. This is accomplished in a simple manier by
the inclusion of ratchet teeth 75 extending longitudinally
of the piston rod 52.” A pawl 76 is pivotally connected to
cylinder by means of pin 77. Rod 78 is loaded by spring
79 biasing the pawl against the ratchet teeth. Hence, the

_ratchet automatically locks the piston rod against inward

movement as the rod is extended: Retraction of the pis-

" ton rod i$ permitted merely by manually pulling on the

75

rod 78 so as to hold the pawl 76 away from the ratchet
teeth 75. : : .
A further safety provision is included to prevent any
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possible injury from over pressurization of the cylinder
26 or failure of the parts to withstand the pressures re-
quired. This will preclude movement of the linkage sub-
" stantially beyond the position of FIG. 9 regardless of
what may occur to the cylinder 26. This is a simple con-
struction involving the inclusion of a notch 81 in the
upper end of the scissors link 45. This notch will engage
the web 35 adjacent the cross rod 58 in the event of any
tendency to move beyond the position of FIG. 9. This
will lock the linkage against further rotation, limiting the
amount of travel allowed.

In some instances, it may be desired to reduce the
amount of vertical movement of the jack in return for a
greater amount of lifting force. One means for accom-
plishing this is illustrated in FIG. 10, Here the pin 51
pivotally interconnecting the links 45 and 46 is shifted to
a lower position than previously with respect to the link
46. In the illustration of FIG. 10 the prior location of
the pin 51 is shown in phantom. This movement of the
linkage pivot point adds to the lever arm of the linkage
and increases its lifting force.

Another means of adding to the lifting force without
necessarily reducing the vertical stroke is illustrated in
FIGS. 11, 12 and 13. Here the effective length of the
link 45 is increased by an extension 83 at the end of the
link. This element includes a pair of bars 84 and 85
that connect to the plates 49 and 58 by means of pin 86.
At the outer ends of the bars they are joined by pin 87
to the end of rod 52. Receptacle elements 88 and 89 car-
ricd by the plates 49 and 59 engage the opposite ends of
the members 84 and 85 and secure them against rotation.
This provides a readily installed and removed extension
for the link 46 so that when desired a greater mechanical
advantage is realized by the linkage.

From the foregoing it can be seen that I have provided
an improved lifting device of relatively simple construc-
tion, capable of a large amount of vertical travel and
which can exert a high lifting force. The unit is maneu-
verable, yet adapted for compleie power operation. It
has practically no parts that can wear out so that it is
quite durable and can be serviced easily. Thus, any re-
pairs which may be necessary are of low cost and the jack
will be out of service for only a short time.

The foregoing detailed description is to be clearly un-
derstood as given by way of illustration and example only,
the spirit and scope of this invention being limited solely
by the appended claims,

I claim:

1. A lifting device comprising

a duality of arms,

means pivotally interconnecting said arms,

a base engaged by one end of one of said arms,

a movable element engaged by one end of the other of

said arms,

and means for rotating said arms about said ends and

said pivotal interconnecting means
for separating said ends of said arms and thereby
moving said movable element,

said base and said one end of said arm including co-

operable means for allowing said one end of said one
arm upon said rotation of said arms to progessively
rock relative to said base about a plurality of axes
progressively spaced from the said rotating means,
said movable element and said one end of said other
arm including cooperable means for allowing said
one end of said other arm upon said rotation of said
arms to progressively rock relative to said movable
element about a plurality of axes progressively
spaced from the said rotating means.

2. A lifting device comprising

a duality of arms,

means pivotally interconnecting said arms,

a base engaged by one end of one of said arms,

a movable element engaged by one end of the other of

arms,

10

15

20

30

40

45

55

60

65

70

75

6

and means engaging the opposite end of one of said
arms for pivoting said arms about said first men-
tioned ends and said pivotal connection,
for thereby moving said movable element,
said base and said one end of said one arm including
cooperable means for allowing said one end of said
one arm to rock relative to said base upon said pivot-
ing of said arms, said one end of said other arm and
said movable element having cooperable means for
allowing said one end of said other arm to rock rela-
tive to said movable element upon said pivoting of
said arms.
3. A lifting device comprising
a duality of arms,
means - pivotally interconnecting said arms inwardly
of one end of each of said arms, ’
whereby said ends are movable toward and away
from each other about said pivotal interconnec-
tion,
a plurality of relatively fixed spaced detents pivotally
engageable by said end of one of said arms,
a movable member,

a plurality of spaced detents on said movable member
engageable by said end of the other of said arms,
and means for rotating said arms about said pivotal

interconnection and said ends thereof,
for separating and moving together said ends.
4. A device as recited in claim 3 in which said means
for pivoting said arms includes
a power actuated member engaging the opposite end
of one of said arms.
5. A lifting device comprising
a relatively fizxed base,
a plurality of spaced detents on said base,
a movable member,
a plurality of spaced detents on said movable mem-
ber,
a duality of arms,
means pivotally interconnecting said arms inwardly of
of one end of each of said arms,
said one end of one arm having a plurality of
recesses therein for progressive engagement with
said detents on said base,
said one end of the other of said arms having a
plurality of recesses therein for progressive en-
gagement with said detents on the other said
arms,
and means for pivoting said arms about said pivotal
interconnection for effecting said progressive engage-
ment with said detents with said ends of said arms
thereby moving said movable member relative
said base.
6. A device as recited in claim 5 in which
said means for pivoting said arms includes a power
actuated member pivotally engaging the opposite end
of one of said arms,
and in which said movable member is pivotally con-
nected to said base.
7. A lifting device comprising
a relatively fixed base,
a duality of arms,
means pivotally interconnecting said arms inwardly of
one end of each of said arms,
said base and said one end of one of said arms
having cooperable detent means whereby said
one arm is pivotal about said one end thereof
with a rocking motion relative to said base,
a movable member,
means pivotally interconnecting said movable mem-
ber and said base at a location remote from said
detent means, '
said movable member and said one end of the other
of said arms having cooperable detent means where-
by said other arm is pivotal about said one end there-
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of with a rocking motlon relative to -said movable
member;

and means for effectmo sald p1vota1 movement of said

arms -
. for thereby movmg sald movable member.
8. A device:as recited in claim 7 in which
the opposite end of said one-arm projects beyond said
means pivotally interconnecting said arms,

and said means-for effecting said pivotal- movement of

- said arms includes a-power cylinder. p1vota11y con-
nected to said base, -~
said cylinder havmg a reciprocative actuatmg rod
pivotally engaging said: opp031te end of said one
arm.

9. A device as recited in claim ‘8 1ncludmg in addl-
tion
© cooperable cam means on said base and said one arm

operable upon initial movement of said rod from
a retracted position toward an extended pos1-
tion
for lifting said one arm and 1mpa1t1ng plvotal
movement thereto.
10. A lifting device comprising
an elongated base,
a plurality of transverse bars carried by said base,
" a movable member pivotally connected to said. base
at a location remote from said bars,
a plurality of transverse bars carried. by ‘said pwotal
member adjacent said bars of said base,
a duality of arms,
each of said arms.having an arcuate end,
_said .end of the first of said -arms having a
plurality of notches therein for progressive
- engagement with said bars on said base,
said end of the second of said arms having a
plurality of ‘notches therein for progressive

engagement with sald bars on said movable.

member,
means pivotally interconnecting sald bars mwardly of
said ends,
a power cylinder plvotally carned by said base,
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said- cylinder - having -an extensible- rod substan—
~ tially normal to the plane of said bars,
said rod pivotally engagmg the opposite end of said
“first arm, ‘
whereby upon ‘the e)(tensmn of said rod said
arms are pivoted about said interconnect-
ing means and said notches progressively
engage - said bars at said .arcuate -ends
B thereof.
11. A device as recited in claim 10°in which
said power cylinder includes releasable ratchet means
- for precluding inward movement of said rod.
12. A device as recited in claim 10 mcludmg in addi-
tion -
. cooperative cam means on sald first arm and said base
for lifting said first arm and effecting said pivotal
- movement of said arms upon movement of said
rod from said retracted. position thereof.
13." A device as recited in claim 12 in which
said  cam' means includes an inclined plane on' said
base inclined upwardly toward said ‘bars,
and a follower means on said first arm for engagement
with said inclined plane
14. A device as recited in claim 13 in whlch
- said means-for interconnecting said arms mcludes a
pivot.shaft, )
said - pivot shaft pro;ectmg outwardly from said
arms for engagement with said-inclined plane.
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