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UNITED STATES PATENT OFFICE 
2,629,582 

HYDRAULC LIFT MECHANISM 

John O. Stephenson and John H. Hillis, Detroit, 
Mich.; said Hillis assignor to said Stephenson 
Application October 15, 1948, Serial No. 54,684 

(C. 254-8) 5 Claims. 

This invention relates in general to a hydraulic 
lift mechanism and more specifically to a type 
thereof having a foot actuated hydraulic pump 
and an adjustable gripping device for engaging 
and Supporting parts of a motor vehicle. 

It has been observed by persons familiar with 
the repair of motor vehicles that the removal 
of certain parts of Said vehicles, such as hy 
draulic, or other heavy, transmissions and heavy 
differentials, requires expensive, complicated 
equipment and at least two workmen. Further 
more, in Order to use Such present types of equip 
ment for removing said parts, it is often neces 
sary to disassemble other portions of the vehicle, 
which have nothing to do with the part to be 
removed, in order to gain working access to the 
Said part. 

Further, with present equipment it often hap 
pens that a Workman can, or must, place part 
or all of his body underneath the part being 
handled during the adjustment thereof, and 
since these parts occasionally slip from their 
Supporting means the danger of injury to the 
Workman and to the part is material. 

Therefore, the need becomes apparent for a, 
means whereby such cumbersome parts may be 
easily and safely removed from a vehicle by one 
Workman, and by Which he may do so without 
dismantling other non-associated portions of the 
vehicle to gain Working access to said part. 

Accordingly, a principal object of this inven 
tion is the provision of a hydraulic lift mecha 
nism having a movable, adjustable gripping 
means for engaging and Supporting certain cum 
bersome parts, such as hydraulic, or other heavy, 
transmissions and heavy differentials, of a motor 
vehicle. 
A further object of this invention is the pro 

vision of a hydraulic lift mechanism as aforesaid 
by means of which one workman can easily and 
safely remove said cumbersome parts from a 
vehicle without dismantling other portions of 
said vehicle in order to gain working access to 
said CumbersOne parts and Without danger of 
injury either to the part or to himself. 
A further object of this invention is the pro 

vision of a means for removing said cumbersome 
parts more easily and safely than said compli 
cated equipment presently in use, and which 
means is far less expensive to manufacture and 
Se. 
Other objects and purposes of this invention 

Will become apparent to persons familiar with 
this type of equipment upon referring to the ac 
companying drawings and upon reading the foll 
lowing Specification. 
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2 
In meeting those objects and purposes men 

tioned above as well as others incidental thereto 
and associated thereWith, I have provided a hy 
draulically actuated lift mechanism comprised 
of a hydraulic lifting element having a long 
narrow chassis which is supported at both ends 
by appropriate wheeled means, and to one end 
of which is attached a suitable handle. A canti 
liever lift arm, which is pivotally supported at one 
of its ends upon Said chassis, is provided at its 
other end With a removable, adjustable gripping 
means which is automatically held upright 
throughout all positions of normal operation. 
Said lift arm is raised by means of a hydraulic 
cylinder extending between said lift arm and 
Said chassis. A hydraulic pump for actuating 
said cylinder is connected thereto by a flexible 
hose and may be removably supported within 
Said handle during transport of the device. 

For convenience in description, the lifting de 
vice is disclosed in connection with a hydraulic 
transmission but it will be understood that it 
may also be used with other heavy parts, in 
cluding differentials and mechanical transmis 
S.O.S. 

For one preferred embodiment of the inven 
tion, attention is directed to the drawings in 
Which: 

Figure 1 is a side elevation view of the hy 
draulic lift mechanism and pump to which this 
invention relates. 

Figure 2 is a broken, top plan view of the 
hydraulic jack and pump. 

Figure 3 is a fragmentary, sectional view of 
Figure 2 without the hydraulic pump. 

Figure 4 is a sectional view of the hydraulic 
cylinder shown in Figure 3 taken along the 
line IV-V. 

Figure 5 is a side-elevation view of the hy 
draulic pump with the piston in the depressed 
Or down position. 

Figure 6 is a sectional view of Figure 5 taken 
along the line WI-VI. 

Figure 7 is a Sectional view of the hydraulic 
pump in Figure 2 taken along the line VII-VII. 

Figure 8 is a sectional view of Figure 6 taken 
along the line VIII-VIII. 

Figure 9 is a Sectional view taken on the line 
IX-IX of Figure 7. 

Figure 10 shows a transmission supported upon 
Said lift mechanism, which is being withdrawn 
from beneath a vehicle. 

General construction 
The hydraulic lift mechanism shown in Figure 

i is comprised of a hydraulic lifting element 6, 
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for convenience hereinafter sometimes termed a 
"jack,' a hydraulic pump for operating the 
lifting element 6, and an adjustable gripping 
means 8 removably mounted upon said lifting 
element. The construction of the lifting ele 
ment, the pump and the gripping means Will 
be disclosed individually hereinafter. 
For the purposes of convenience in descrip 

tion, the terms “front' or “forward' will be 
understood to refer to the leftward end of the 
lift mechanism as appearing in Figure 1, and 
“rear ol 'rearward will be understood to refer 
to the rightward end of the lift mechanism as 
appearing in Figure 1. The terms "upper' and 
“lower,' or “upwardly' and “downwardly' shall 
be understood to refer to the lift mechanism or 
parts thereof when positioned and/or operating 
in its normal manner of use. 

The lifting element 

As shown in the Figures 1, 2 and 3, the hy 
draulic lifting element 6 is comprised of a chassis 
! having a pair of identical chassis side plates 

f and 2 which are preferably made from steel 
plate of appropriate thickness, and Which are 
substantially longer than wide. Said side plates 
are held in parallel, Spaced relationship with re 
spect to each other by means of a forward tubu 
lar member 3 and real Ward tubular member 
(Figs. 2 and 3). The two tubular members 
COmrin unicate at their opposite ends With suitable 
openings in said side plates it and i2 near oppo 
Site ends thereof, and are secured thereto by 
Welding, brazing or other Suitable means. 
The rearward tubular member 

Supports a rear axle 5 whose opposite ends pref 
erably extend beyond said side plates if and 2. 
A pair of wheels 6 may be attached to Said op 
posite ends in a conventional manner by means 
of the nuts (Figure 1). In a similar manner 
the forward tubular member 3 rotatably Sup 
ports a forward axle 8, to the opposite ends of 
which a pair of wheels 9 may be attached by 
means of the nuts 20. The axles 5 and 8 may 
be of any convenient size and material, but are 
preferably fabricated from steel shafting. 
The lift arm 23 (Figures 2 and 3) is comprised 

of a pair of substantially identical lift side plates 
24 and 25 which are held in parallel, spaced re 
lationship with respect to each other by means of : 
the tubular lift bearing 26, the tubular head bear 
ing 27, and the lift arm brace plate 28. The lift 
side plates 24 and 25, which are substantially 
longer than wide and wider at one end than the 
other, are preferably made from steel plate of 
appropriate thickness. The brace plate 28, which 
is substantially longer than wide and is also pref 
erably made from steel plate, is Secured along its 
longitudinal edges perpendicularly to said lift 
side plates 24 and 25 along corresponding edges 
thereof. The said brace plate 28 is advantageous 
ly of such width that the lift arm 23 is receivable 
Within and between the chassisside plates and 
2 of the chassis 0. 
The wide ends of the lift side plates 24 and 25 

are provided with aligned openings through 
Which the tubular lift bearing 26 is Snugly re 
ceived. The narrow ends of the said side plates 
also have a pair of aligned openings through 
Which the tubular head bearing 27 is Snugly re 
ceived. The said bearingS, which are preferably 
parallel, extend beyond the outer, or non-adja 
cent, surfaces of the lift side plates 24 and 25 and 
are secured thereto by any suitable means such 
as by welding or brazing. 

4 rotatably : 
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4. 
The lift bearing 26 is rotatably sleeved upon 

the forward tubular member 3 so that an operat 
ing clearance, only, remains between the ex 
tremities of Said bearing and the inner, or Op 
posed, side walls of the chassis side sheets 
and f2. Such arrangement positively ensures the 
centering of the lift arm 23 between the said 
chassisside plates. 
The tubular head bearing 27 rotatably sup 

ports a head shaft 32 whose opposite ends extend 
out of said head bearing, and upon which the lift 
head 33 is rotatably supported. Said lift head, 
(Figures 1, 2 and 3) which may be fabricated 
from steel plate, has a head platform 35 and a 
pair of parallel, platform support legs 36 and 37 
depending from and secured to opposite edges 
of the platform 35. The support legs 36 and 37 
have a pair of aligned openings adjacent to their 
lower extremities through which the head shaft 
32 extends for threaded association with a pair 
of head shaft nuts 38. 
The platform 35 of the lift head 33 is provided 

with a circular opening 3 approximately at its 
center into which a cylindrical head bushing 34 
is received. The upper edge of said bushing is 
preferably flush with the top surface of the plat 
form 35 whereas the lower edge of the bushing 
may extend substantially below said platform. 
Another pair of aligned openings are provided 

in the support legs 36 and 37 so that a pair of co 
axial pivot rods 39 and 4 (Figure 2) fixedly Sup 
ported therein will lie substantially between the 
head shaft 32 and the platform 35, and parallel 
therewith. The rods 39 and 4 extend beyond 
the remote surfaces of the legs 36 and 37, respec 
tively, for pivotal engagement by the upper ends 
of a pair of head erecting bars 42 and 43, respec 
tively. The lower end of said bar 43, whose upper 
end is pivotally supported upon the rod 4, is 
pivotally supported, as by means of a rivet 44, 
upon the forward end of the chassis side plate 2 
adjacent to the lift plate 25. The axis of the said 
rivet 44 is in the same relative position. With re 
spect to the axis of the axle 8 as the axis of the 
rod 4 is with respect to the axis of the head shaft 
32. Therefore, the bar 43, the lift side plate 25, 
the leg 37 and the chassisside plate 2 combine to 
create a movable parallelogram whereby the lift 
head 33 will be continuously held erect through 
out all positions of normal operation of the lift 
arm. 23. 
The lower end of said bar 42, whose upper end 

is pivotally supported upon the rod 39, is pivotally 
supported upon the forward end of the side sheet 

in the same manner and in the same relative 
position as the bar 43. The purpose and opera 
tion of the bar 42 are the same as those of the 
bar 43 and therefore will not be described in fur 
ther detail. Sufficient space is allowed between 
the side plates 24 and 25, and the side plates if 
and f2, respectively, to prevent interference with 
the bars 42 and 43, when the lift arm 23 is in its 
collapsed position and telescoped within the 
chassis 0. 
A piston support shaft 45 is snugly received 

through and extends beyond suitable, aligned 
openings in the lift side plates 24 and 25 inter 
mediate the longitudinal extremities thereof. A 
bushing 48 (Figures 3 and 4) is sleeved upon said 
Shaft 45 between the side plates 24 and 25 SO 
that said lift side plates will bear against the ex 
tremities thereof When the piston support shaft 
nuts 47 (Figure 2) are tightened upon the thread 
ed ends of piston support shaft AR 
The tubular piston bearing 50, which is pref 
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erably slightly shorter than the bushing 46 and 
rotatably supported thereon, is secured to the 
free end of the hydraulic piston 5 (Figures 3 and 
4) by any Suitable means such as welding or 
brazing. The hydraulic cylinder 52, with which 
said piston 3 is operably associated, is secured 
at its end remote from the piston, as by welding 
or brazing, to a cylinder support bearing 53. The 
bearing 53 is rotatably supported upon a slightly 
longer bushing 54 which is in turn supported on 
a cylinder Support shaft 55. A pair of suitable 
aligned OpeningS are provided in the chassis side 
plates if and 2 through which the Said shaft 55 
may extend for threaded engagement by the 
cylinder shaft, nuts 55 which, when tightened, 
bring the chassis side plates and 2 to bear 
against the opposite extreninities of the bushing 
5. 
The hydraulic piston 5A and cylinder 52 may be 

of any convenient, conventional type. However, 
in this particular embodiment of the invention 
(Figure 4), the piston 5 has a hollow chamber 5 
with an inlet opening 58 near the free or outer 
end thereof into Which an appropriate hose Con 
nection S9 may be securely fixed. The inner end 
of the piston SA is provided with an outlet open 
ing 62, communicating with the cylindrical cham 
ber 63 of the cylinder $2, and a liquid tight seal 
64 which positively prevents the passage of hy 
draulic fluid into that portion 65 of the chamber 
63 between the piston 5 and the cylinder 52. 
Inasmuch as hydraulic Seals and means for mak 
ing hydraulic pistons and cylinders are well 
known in the art, further description of the con 
struction of the piston and cylinder Will be 
Omitted. 
A flexibie hose 66 (Figures 1 and 2) of any con 

ventional type, such as reinforced rubber, and 
usually longer than the hereinafter described 
jack handle 69, may be used between the hose 
connection 59 on the piston is and a similar hose 
connection fixture 6, secured to the circular 
pump base 8 of the hydraulic pump 7, Which is 
illustrated in Figures 5 through 9. 

The hydratic pump 
The hydraulic pump 1 (Figures 5 and 7) is com 

prised of a cylindrical casing which is secured 
at its lower end, by means such as welding, to the 
pump base 68. A circular casing cap 2 may be 
threadedly or otherwise secured to the upper end 
of said cylindrical casing i , and is provided with 
a suitable concentric vertical opening 3. A hol 
low plunger its is slidably held within Said open 
ing i3 and suitable, conventional packing Seals 75 
in said opening prevent the passage of hydraulic 
fluid between the cap 2 and the plunger 4. An 
appropriate retaining ring E3, which is secured to 
the inner end of said plunger 4, engages the 
lower side of the cap 2 when the plunger is moved 
to its uppermost position thereby preventing the 
accidental removal of Said plunger from the open 
ing 3. 
A pressure cylinder 8, which is coaxial with 

the cylindrical casing and the plunger T4, is 
seated at its lower end in the pump base 68 in 
any convenient manner, such as threadedly. The 
cylinder 80 extends upwardly into the hollow 
chamber 8 within the plunger 74 and terminates 
aibout midway between the upper and lower Sur 
faces of the casing cap 72. 
A piston pin 82 is snugly and slidably received 

within the coaxial opening 83 extending the full 
length of said pressure cylinder 8. To the upper 
end of the said pin 82 is affixed a disk 84 against 
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6 
which the upper extremity of the piston spring 
85 bears. The lower end of the spring 85, which 
is sleeved upon the pressure cylinder 80 and 
around the piston pin 82 within the hollow cham 
ber 8 of the plunger 74, bears against the base 68. 
Sufficient clearance is allowed between the outer 
wall of the pressure cylinder 80 and the inner Wall 
of the hollow plunger 74 to permit smooth recip 
rocal movement of the plunger 4 over both the 
preSSure cylinder and the Spring 85 sleeved 
thereon. 
The piston Spring 85 yieldingly urges the piston 

pin 82 against the top 87 of the plunger and 
thereby causes both the plunger 74 and the piston 
pin 82 to remain at rest in an extended position. 
Any Suitable, conventional sealing means 88 is 
provided within the upper end of the pressure 
cylinder 80 to prevent the upward escape of hy 
draulic fluid between the piston pin 82 and the 
preSSure cylinder 80. 
The disk 84 is preferably slightly smaller than 

the inside diameter of the hollow plunger so that 
Said plunger 4 is permitted some lateral move 
ment without effecting the alignment of the pis 
ton pin 82 with respect to the pressure cylinder 80. 
A conventional, vertical outlet valve, such as 

the Spring loaded, ball and socket valve 90 (Fig 
ures 6 and 7), which provides a fluid outlet from 
the reservoir 86 and is seated in the pump base 68, 
Communicates with one end of a horizontal pas 
Sageway 9 which paSSageway passes diametri 
cally through a Substantial portion of said base 
68. The opening 83 in the pressure cylinder 80 
Communicates at its lower end with said passage 
way 9 by means of the vertical canal 92 in the 
base 68. That end of the passageway 9i remote 
from Said valve 9) opens into a relatively larger, 
coaxial threaded outlet valve opening 2 in one 
Side of the base 68. A horizontally disposed, 
Spring loaded outlet valve 93, having a valve body 

0, is threadedly held within said threaded open 
ing 2. That end portion f OS of said valve body 
if 0 adjacent to the passageway 9 f is of less diam 
eter than the internal diameter of the adjacent 
portion of the threaded opening 2 thereby pro 
viding an annular chamber 97 between said body 
end 19 and the side walls of said opening 2. 
The valve body ?o has a cylindrical, coaxial 

ball chamber 3 which is open at that end of 
Said body remote from said end portion 09 and 
contains a conventional ball valve if 5 backed by 
a valve Spring 16. he closed end of said cham 
ber i3 is provided with a passageway 4 which 
is coaxial with the ball chamber 3 and com 
municates with said passageway 9. The ball 

5 is normally seated in that end of the pas 
Sageway 4 opening into the chamber f3 in a 
conventional manner. That end of the ball 
Spring 6 remote from the ball 5 bears against 
the inner end of the hose connection 67 which 
threadedly engages the opening 2. The valve 
93 provides an outlet through which hydraulic 
fluid may flow from the pressure cylinder 80 
through the hose connection 671 and the flexible 
hose 66 to the hydraulic piston 51. 
An inlet opening f is provided through the 

side wall of the end portion 109 of the valve body 
Othereby permitting hydraulic fluid to flow 

freely from the ball chamber 3 to the annular 
chamber 97. The hydraulic fiuid is, however, 
prevented from passing from the said annular 
chamber 97 between the inner end of the valve 
body 0 and the base 68 directly to the pas 
sageways 9 and 4, thereby preventing bypass 
ing of the outlet valve 93. Thus, when the pis 
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ton pin 82 is raised with the fluid reservoir 86 
full of a hydraulic fluid, the reservoir outlet valve 
90 is opened and the base outlet valve 92 is held 
closed. When the piston pin 82 is depressed, the 
base valve 93 is opened and the reservoir valve 
90 is held closed. 
A cylindrical return valve opening 99, (Figure 

8) containing a fluid return valve 94, is prefer 
ably positioned in the pump base 68 so that its 
axis extends horizontally toward the inner end 
Of the ball chamber 3 and is substantially 
perpendicular to the axis thereof. A horizontal 
return passageway 95 connects the annular 
chamber 97 with the return valve opening 99, 
and a vertical return passageway 96 connects 
Said return valve opening 99 with said fluid reser 
voir 86. 
The inlet valve 94 may be comprised of an in 

ternally and externally threaded sleeve 98 
threadedly secured within said return valve 
valve opening 99. A partially threaded valve pin 
Of, which is threadedly held within the sleeve 

98 has an outer end 02 extending through the 
sleeve 98 and beyond the base 68. The inner end 
O3 of the pin of engages a ball valve 04, which 

ball may be caused to seal the entrance of the 
horizontal return paSage 95 into the valve open 
ing 99 by appropriate rotation of the pin Ot. A 
bar 05 secured to the outer end 02 of the pin 
Of facilitates rotation of the pin 0 for the 

purpose of Opening or closing the return pas 
sage 95. 
A substantially U-shaped hande S9 (Figures 1, 

2 and 3) may be rigidly secured at its adjacent 
extremities to the forward ends of the chassis 
side plates and 2 by any suitable means such 
as the bolts 107. However, said handle may also 
be flexibly Or pivotally secured to the chassis 
0 without departing from the scope of the in 

vention if Suitable stops are provided to limit 
its pivotal motion. Said handle 69, which is 
preferably fabricated from steel bar stock, has 
a contoured portion f O8 remote from said chas 
sis fo within which the pump may be securely 
but removably engaged and gripped around its 
casing 7. The hande 06 is affixed to the chassis 
side plates and f2 at such an angle with re 
spect to the horizontal that its contoured por 
tion 08 will hold the pump 7 in operative posi 
tion when the jack 6 is in operating position. 
The adjustable gripping device 8 (Figure 1), 

which may be of any convenient type, is here 
comprised in general of a swivel post 8, a posi 
tioning unit 9 and a gripping fixture 2. The 
gripping device 8 is mounted upon the platform 
35 of the lift head 33 by means of the swivel post 

8 which is pivotally and removably supported 
within the head bushing 34. Of course, the grip 
ping device may be fixed rigidly to the lifting 
arm and the swiveling function obtained by re 
placing the Wheels herein shown by swiveled cas 
ters. Since a complete description of the con 
struction and operation of the particular de 
vice 8 herein illustrated may be found in our 
copending application entitled "Transmission 
Gripping Device' and filed concurrently here 
With, now Patent No. 2,523,734 further details 
thereof will be omited and reference made there 
to. 

Operation 

Under normal conditions the hydraulic lift 
mechanism, to which this invention relates, is 
pushed or pulled about by means of the handle 
69. While the lift mechanism is in transit the 
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pump 7 is conveniently held and carried within 
the contoured portion 08 of the handle 69. 
When the lift mechanism has been properly 

positioned under the vehicle transmission, or 
other object to be raised or lowered, the pump 7 
may be removed from the handle 69 or may be 
Operated while still held within said handle, de 
pending upon safety and/or convenience in the 
the particular case. The adjustable gripping de 
vice 8 is appropriately adjusted and Secured to 
the object to be supported by the lift mechanism, 
which mechanism is then ready for Operation. 
The inlet valve 94 is closed by appropriate ro 

tation of the valve pin . Of so that hydraulic fluid 
cannot pass from the hose 66 through the return 
passages 95 and 96 to the fluid reservoir 86. The 
pump 7 is now set to raise the lift arm 23 by 
actuating the plunger 74. When the plunger 
4, which may be actuated either by hand or by 

foot, is depressed against the compression of the 
spring 85, the piston pin 82 is also moved down 
wardly thereby displacing hydraulic fluid from 
the pressure cylinder opening 83 through the 
canal 92, the passageway 91, the outlet valve 93 
and the flexible hose 66 into the hollow chamber 
5 of the hydraulic piston 5. The flow of hy 
draulic fluid into the hollow chambers 57 and 
63 of the piston 5 and cylinder 52, respectively, 
effects an outward movement of the piston 5 
from within the chamber 63 in a conventional 
manner. Since the cylinder is Secured to the 
body member 0 and the piston is secured to the 
lift arm 23, such outward movement of the pis 
ton With respect to the cylinder effects an up 
Ward or lifting movement of the lift arm 23 (Fig 
ure 3). Inasmuch as the operation of a con 
ventional hydraulic piston, such as embodied 
helrein, is well known to the art, further descrip 
tion thereof will be omitted. 
When the depressed plunger T4 is released, the 

Spring 85 effects an upward movement of both 
the piston pin 82 within the opening 83 and the 
plunger 74 by bearing against the disk 84. Such 
upWard movement of the pin 82 opens the outlet 
Valve 90 and draws hydraulic fluid out of the 
reservoir 86 through the valve 90, the passageway 
9, the vertical canal 92 and into the opening 83 
in the pressure cylinder 80. The horizontal valve 
93 is held closed during the upward movement 
of the piston pin 82 by the back pressure of hy 
draulic fluid in the hose 66, the spring 6 and 
the Suction of the piston pin 82, thereby pre 
venting the return of the hydraulic fluid which 
recently passed therethrough on its way to the 
hydraulic piston 5f. 
When the plunger 4 is again depressed, the 

fluid is again forced out of the pressure cylinder 
Opening 83 through the passageway 9 f, the hori 
Zontal valve 93, and the hose 66 in the same 
nanner and With the same effects as recited 
above. This cycle may be repeated, by depress 
ing the plunger 74 and allowing the spring 85 
to return the plunger to its extended position, 
until the lift arm 23 has been raised, by the 
Corresponding extension of the hydraulic piston, 
to the position desired or required. 
The head platform 35 of the lift head 33 is 

Constantly held in a horizontal position during the 
raising of the lift arm 23 by means of the head 
erecting bars 42 and 43, as hereinbefore described. 
In order to lower the lift arm 23, the inlet valve 

94 is opened by rotating the pin ?o in a di 
rection opposite to that which closed the said 
valve, thereby permitting the ball 04 to recede 
from the opening of the passage 95. The hya 
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draulic fluid is then permitted to flow out of the 
hydraulic pistOn through the hose 66, the ball 
chamber 3, the inlet opening if 7, the annular 
chamber 97, the passage 95, the passage 96, and 
into the fluid reservoir 86, (Figures 3, 6, 7, 8 and 
9). The rate of release is controlled by the 
amount of rotation of the pin f. 
The upper extrennity of the piston pin 32 is 

held in contact with the top 3 of the hollow 
plunger 4 by neans of the coiled spring 85, but 
said piston is not secured to said plunger in any 
way. Thus, the plunger 4 is permitted a reason 
able amount of lateral movement, which usually 
developes in a foot operated implement, without 
destroying the alignment of the piston pin 82 
Within the pressure cylinder 89. 
By providing a hose 66 of substantial length the 

pump may be operated at a like distance from 
the rest of the hydraulic jack 6, thereby increas 
ing the safety of the lift mechanism and enabl 
ing its effective use under objects which would 
otherwise be inaccessible with present types of 
lift mechanisms. 
In one preferred application (Figure 10) of the 

hydraulic lift mechanisrn to which this inven 
tion relates, the adjustable gripping device 3 may 
be removed from the lift head 33 so that the pump 
and jack 6 may be used to raise One side of a 

vehicle such as a passenger car A22. Blocks 23 
may then be placed under the wheels on the raised 
side of the car and the jack lowered and 
removed. The device 8 is then placed upon the 
lift head again and the entire lift mechanism is 
run under the car to engage and Support any 
heavy part, such as a hydraulic transmission 24, 
which must be removed from the car for repair 
or replacement. The lift mechanism holds the 
transmission, which is selected in this description 
for illustrative purposes only, firmly in place with 
respect to the car while said transmission is be 
ing disconnected fron said car. Then the lift 
arm 23 is lowered, as hereinbefore described, and 
the transmission is rolled out from under the 
car. If, as is sometimes the case, the transmis 
Sion is too large to be drawn straight out from 
under the car, the entire lift mechanism can be 
tilted upon its rear Wheels (Figure 10) to accorn 
plish the removal. This is made possible by caus 
ing the adapter to actually grip the transmission. 
The lift mechanism may also be used to return 

a new or repaired transmission 24 to its proper 
position under the car and hold the transmission 
in place while it is being connected to the car. 
When the part is properly secured in place, the 
lift arm is again lowered and the lift mechanism 
renoved. The jack and pump may then be used 
to lower the car off of the blocks. Thus, the en 
tire job of removing heavy parts, such as said 
transmission, from a motor vehicle may be ac 
Complished easily and safely by one workman 
and Our hydraulic lift mechanism. 
Although the above mentioned drawings and 

description apply to one particular, preferred en 
bodiment of the invention, it is not my intention, 
implied or otherwise, to eliminate other variations 
or modifications which do not depart from the 
Scope of the invention unless Specifically Stated 
to the contrary in the hereinafter appended 
claims. 
We claim: 
1. In a hydraulic lift mechanism, the combi 

nation comprising: a wheeled carriage including 
a pair of substantially parallel side plates and 
combined spacer and wheel supporting means 
extending therebetween; an elongated cantilever 
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10 
arm pivotally supported at one end upon one of 
Said. Wheel supporting means between said plates 
near one end of said carriage; said arm having 
lift means at its free end a hydraulic cylinder 
pivotally affixed to said plates at a point spaced 
from Said. One end of Said carriage and opera 
tively associated with a piston, said piston being 
pivotally affixed to said cantilever airn interme 
diate its opposite ends; actuating means includ 
ing a cylindrical reservoir, a pump cylinder con 
centrically housed within said reservoir and op 
erable from a reciprocable plunger, said plunger 
being operable along the axis thereof with a 
power stroke and a Spring urged return stroke, 
passageway and valve means operatively connect 
ing said pump and reservoir; a substantially U 
shaped handle rigidly affixed at each of its free 
ends to each of Said side plates, respectively, said 
handle having a curved portion remote from said 
free ends releasably sigporting said cylindrical 
reservoir, said handle being affixed to said side 
plates at such an angle with respect to a hori 
ZOntal Surface Supporting said carriage that said 
actuating means may contact said surface while 
being gripped by said curved portion; and means 
including a flexible hose substantially longer than 
said handle operatively connecting said pump and 
Said hydraulic cylinder. 

2. A hydraulic lift mechanism comprising in 
combination: a wheeled carriage; an elongated 
cantilever arm supported at one end upon said 
carriage and having at the other end thereof, 
means adapted to receive article engaging means; 
a hydraulic cylinder and associated piston for 
raising the free end of said arm with respect to 
Said carriage; actuating means including a cy 
lindrical fluid reservoir and a hydraulic, foot op 
erable pump concentrically housed within said 
reservoir; a generally U-shaped handle includ 
ing a pair of spaced resilient members the free 
ends of which are fixedly supported upon said 
Carriage and having offset portions near to the 
closed ends of said U-shaped handle for yield 
ably and releasably supporting said cylindrical 
reservoir; and a flexible hose connecting said 
actuating means to said hydraulic cylinder, said 
hose being longer than said handle. 

3. In a hydraulic lift mechanism, the combi 
nation comprising: a wheeled carriage including 
a pair of substantially parallel side plates; an 
elongated cantilever arm pivotally supported at 
One end upon said carriage near one end thereof; 
a hydraulic cylinder pivotally affixed to said 
plates at a point remote from the point at which 
Said cantilever arm is Supported on said carriage, 
said hydraulic cylinder being operatively asso 
ciated with a piston and said piston being piv 
otally fixed to said cantilever arm at a point 
Spaced from its point of fixing to the carriage; 
actuating means including a reservoir, a pump 
cylinder within said reservoir and operable from 
a reciprocable plunger, said plunger being oper 
able along the axis thereof with a power stroke 
and a Spring return stroke, passageway and valve 
means operatively connecting said pump and said 
reservoir; a Substantially U-shaped handle rig 
idly affixed at each of its free ends to each of 
Said side plates, respectively, said handle hav 
ing curved portions remote from said free ends 
releasably Supporting said cylindrical reservoir 
and said handle being rigidly affixed to said side 
plates at Such an angle with respect to a hori 
ZOntal Surface supporting said carriage that said 
cylindrical actuating means may contact said 
Surface while being gripped by said curved por 
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tions; and means including a flexible hose oper 
atively connecting said pump and said hydraulic 
cylinder. 

4. In a hydraulic lift mechanism, the combina 
tion comprising: a, wheeled carriage including a 
pair of substantially parallel side plates; an elon 
gated cantilever arm pivotally Supported at One 
end upon said carriage; a hydraulic cylinder piv 
otally affixed to said plates at a point Spaced 
from the point at which said cantilever arm is 
supported on said carriage, said hydraulic cyl 
inder being operatively associated With a piston 
and said piston being pivotally fixed to said canti 
level arm at a point spaced from its point of fix 
ing to the carriage; actuating means including a 
reservoir, a pump cylinder operable from a re 
ciprocable plunger, passageway and valve means 
operatively connecting said pump and said reser 
voir; a substantially U-shaped handle rigidly 
affixed at each of its free ends to each of said side 
plates, respectively, said handle having portions 
remote from said free ends releasably Support 
ing said cylindrical reservoir and said handle 
being rigidly affixed to said side plates at such 
an angle with respect to a horizontal Surface Sup 
porting said carriage that said cylindrical actuat 
ing means may contact said surface while being 
gripped by said curved portions; and means in 
cluding a flexible hose operatively connecting 
said pump and said hydraulic cylinder. 

5. In a hydraulic lift mechanism, the combina 
tion comprising: a, wheeled carriage including a 
pair of substantially parallel side plates; an elon 
gated cantilever arm pivotally Supported at One 
end upon said carriage near One end thereof; 
a hydraulic cylinder pivotally affixed to Said 
plates at a point remote from the point at which 
said cantiliver arm is supported on said carriage, 
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12 
said hydraulic cylinder being operatively asso 
ciated with a piston and Said piston being piv 
otally fixed to said cantilever arm at a point 
spaced from its point of fixing to the carriage; 
actuating means including a reservoir, a pump 
cylinder within said reservoir and operable from 
a reciprocable plunger, Said plunger being oper 
able along the axis thereof with a power stroke 
and a spring return stroke, passageway and Valve 
means operatively connecting said pump and said 
reservoir; a substantially U-shaped handle in 
cluding a pair of spaced resilient members the 
free ends of which are rigidly supported upon Said 
carriage, and the parallel arms of which have off 
set portions near the closed end of Said U of 
said U-shaped handle for yieldingably and re 
leasably supporting said cylindrical reservoir; and 
means including a flexible hose operatively con 
necting said pump and Said hydraulic cylinder. 

JOHN O. STEPHENSON. 
JOHN H. HILLIS, 
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