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UNITED STATES PATENT OFFICE 

Application January 24, 1944, Serial No. 519,50i 
(C. 254-10) 9 Claims. 

1. 
This invention relates to lifting apparatus of 

the general types popularly known as jacking ap 
paratus or jacks, and while lifting apparatus en 
bodying this invention is capable of uses in many 
situations for raising a load, in the present Speci 
fication the invention is described as applied to a 
jack for application to the hub or Outside arm of 
the landing wheel of an airplane. Used in this 
Way, two of these jacks can be applied for lift 
ing the landing wheels of an airplane off the 
ground, to raise the airplane body for Servicing 
the landing wheels, and this jack is also Very 
useful in lifting one of the landing Wheels only, 
toff of the ground, for facilitating changing its tire 
in case it has become flat. 
One of the objects of this invention is to pro 

wide a lifting apparatus with simple construction, 
Which is capable of lifting a load through a con 
siderable height, although taking the Sarine from 
a point quite near the ground. 
Another object of the invention is to provide 

a lifting apparatus in which, as the load is raised, 
a carriage on the frame of the apparatus, that 
lifts the load, will move in automatically toward 
a point under the seat for the load on the lift 
ing apparatus. 

Portability in a lifting apparatus of this type 
is most advantageous, and for this reason one 
of the objects of the invention is to provide sim 
ple means including Wheels or rollers on which 
the frame of the lifting apparatus can be trun 
died to any point desired, and at the same time, 
to mount these Wheels on the frame in Such a 
way that when the load is applied on the load 
Seat of the apparatus, the frame of the apparatus 
will descend to the ground level, and be sup 
ported directly on the ground. 

In the present specification, the invention is 
described with a construction adapting it to be 
applied With the frame of the apparatus extend 
ing in a plane transverse to the plane of the 
wheel that is to be lifted; and one of the objects 
of the invention as applied to this special pur 
pose, is to provide a construction which will en 
able the carriage. On the jack frame, and Which 
Supports the load, to advance automatically as 
the load is lifted, so as to bring the carriage 
nearly or substantially under the point of appli 
cation of the load thrust at the load-seat of the 
apparatus; also to construct the apparatus and 
particularly the carriage, in such a way that the 
presence of a flat tire on the wheel that is to be 
lifted, Will not interfere in any way with the 
Operation of the lifting apparatus. 
Another object of the invention is to provide 
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the frame of the apparatus. With simple means 
for increasing its stability under the action of 
the load, and to provide means whereby the point 
of application of the load thrust to the lifting 
apparatus, will be brought within the area, en 
compassed by the points of support for the frame. 
Another object of the invention is to provide 

lifting apparatus of this type with a carriage 
guided on the frame to advance automatically 
toward a position under the load when the load 
is lifted, and to provide such a carriage with 
fluid-operated lifting means to which an oper 
ating connection is maintained in any position 
the carriage may assume. 

Further objects of the invention will appear 
hereinafter. 
The invention consists in the novel parts 

and combination of parts to be described here 
inafter, all of which contribute to produce an 
efficient lifting apparatus. 
A preferred embodiment of the invention is 

described in the following specification, while 
the broad Scope of the invention is pointed out 
in the appended claims. 
In the drawings: 
Fig. 1 is a view showing a portion of the ap 

paratus in Side elevation, a portion of the view 
being broken away So as to show the remainder 
of the apparatus as viewed in vertical longitu 
dinal section. This view indicates the apparatus 
in its extended position, that is, in a relation 
Which the parts of the apparatus will assume 
When Supporting a load in an elevated position. 

Fig. 2 is a side elevation of the apparatus 
illustrated in Fig. 1, and showing it in its folded 
or unextended position ready to take a load at 
a lower elevation, and raise it to a higher eleva 
tion such as illustrated in Fig. 1. 

Fig. 3 is a plan view illustrating the lifting ap 
paratus in a position of rest ready to take the 
load and lift it; in this view one of the landing 
Wheels of an airplane is indicated in dotted out 
line, together with the hub or arm that projects 
Over the load-seat on the apparatus. This view 
also illustrates frame extensions in a position to 
Stabilize the apparatus and the action of the 
load. These extensions in Fig. 3 are illustrated 
as having a joint connection to the frame, which 
enables then to be folded against the side of 
the frame when not in use, and in this position 
they are indicated in dotted outline. In this 
view a portion of one of the side bars of the 
frame is broken away and shown in section, to 
illustrate more fully the means for guiding the 
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rear end of the carriage on the frame of the 
apparatus. 

Fig. 4 is a vertical Section upon an enlarged 
Scale, taken about on the line 4-4 of Fig. 3, 
and particularly illustrating the means for 
mounting the wheels on the frame, which en 
ables the frame to descend relatively to the 
wheels under the action of the load. In this 
figure for the purpose of illustration, the bracket 
carrying the wheel, and the wheel itself, is shown 
in a different position from that in which it is 
illustrated in Fig. 3; in other words, in Fig. 4 
the wheel is shown in a plane disposed substan 
tially at right angles to the plane in which it is 
illustrated in Fig. 3. - m 

in practicing the invention, I provide a frame 
2, which is preferably constructed of two side 
bars la and b, which are disposed parallel with 
each other so as to form an elongated frame, and 
these two side bars are preferably formed of 
channel iron with vertical webs 3 and horizontal 
upper and lower flanges 4 and 5. . 
These flanges 4 and 5 are adapted to constitute 

a guide for a carriage 6 that is preferably com 
posed of two side plates 6a and 6b corresponding 
to the two side bars of the frame, and located 
just inside their inboard edges. These side plates 
6a and 6b are preferably substantially of tri 
angular form, and at the rear end of the carriage 
6I provide guide rollers that roll on the bot 
tom flange 5, being located on the outer sides 
of the side plates 6a and 6b and carried on the 
ends of a transverse tie rod or shaft 8 that con 
nects the two side plates. . . . . . 
At the forward end of the frame I also pro 

vide means for guiding and supporting the for 
ward end of the carriage 6, and this guiding 
means preferably includes one or more trans 
verse rollers 9 that are mounted to rotate freely 
in sockets O and that are formed on the 
upper side of foot plates 2 that are welded to 
the under sides of the side barsia and b at their 
forwardends. These rollers have circumferential 
grooves f3 in them, that receive the lower edges 
f4 of the forward end of theside plates 6a and 6b. 
This keeps the rollers in position, and these edges 
4 are of course elevated by reason of the pres 

ence of the rollers, so as to form a clearance 
space 5 between the ground line f6, and the 
edges f4. This space is provided to give clearance 
for a flat tire on a landing wheel when the jack 
is used to jackup such a wheel for servicing its 
tire. ... - y - . " 

Mounted on the carriage" a 
trally between the side plates 6a and 6b, I pro 
vide power-actuated means which preferably 
consists of a fluid-operated cylinder 8 having 
a piston rod or plunger9that can be extended 
from the cylinder when the operating fluidis ad 
mitted through a connection located at the point 
20 near the inner end of this cylinder. The inner 
end of the cylinder is provided with an integral 
transverse sleeve 2 that is mounted for rotation 
on the horizontal axis of a transverse tie bar 22 
connecting the side plates 6a and 6b. The for 
ward end of the plunger 19 is connected to a 
block or a load-seat 23, and has a horizontal face 
24 to be placed under the point of application of 
the load, for example, under the outboard arm 
up of the landing wheel Windicated in dotted 
lines in Fig. 3. The face 24 should be knurled 
to prevent its slipping. 
Means is provided for effecting this connection, 

which Will enable the load-seat to be lifted, and 
at the same time maintain its seat face 24 in a 

4. 
Substantially horizontal plane. For this purpose 
I prefer to employ a lever plate 25 which is of 
Substantially triangular form as shown. There 
is, of course, one of these lever plates 25 at each 

is side, and each of these lever plates is mounted 
for rotation on a transverse tie bar 26 that con 
nects the side plates 6a and 6b. The upper ends 
of the lever plates 25 are attached by a common 
pivot pin 27 to the load-seat 23. The forward 

O end of the plunger 9 is also attached by a trans 
verse pivot pin or wrist-pin 28 to the lever 
plates 25. 

In order to maintain the load-seat 23 with its 
-seat face 24 in its horizontal position during all the 

15 swinging movement of the levers 25, I prefer to 
... provide a parallel moving connection which, in 
the present instance, includes a link 29, the longi 
tudinal axis of which is parallel to the line that 
connects the axes of the two pins 26 and 27. In 

2 order to give this link 29 the desired length, and 
also at the same time, to give the load-seat 23 
the form of a “chair,” I provide the rear side 
of the load-seat with an upwardly extending neck 
3, and the upper ends of the links 29 are pivotally 

25 attached to the upper end of this neck by a com 
mon pivot pin 3. The lower ends of the links 
29 are pivotally supported on a transverse tie rod 
32 that connects the side plates 6a and 6b of the 
carriage at the upper apex of these plates. 

Fig. 2 illustrates the relative position of the 
parts of the lifting mechanism of the jacks when 
they are in their position- of rest, at which time 
the lifting face or seat face 24 of the jack, will be 
in a depressed positions and quite close to the 

:35 ground line 6, close enough to enable the face 
to be thrust under the projecting-arm or hub D. 
In the present drawing, the link 29 is formed 
with a clearance. Socket 29a to permit the link to 
-clear the -upper-side of the tie bar or tie pin. 26 

FAO (see Fig. 2). 
The Operating fluid for actuating the plunger 
9 may be supplied to the cylinder 8 by any 
means, including a hose leading from the fiuid 
Supply or reservoir, but I prefer to supply the 

45 Operating fluid from a reservoir or tank.33, under 
preSSure from either one of two pumps 34 and 35. 
These pumps are located alongside of each other 
On the frame (see Fig. 3), and their plungers are 
preferably of different diameters. So... that one of 

'50 them can be used at first for commencing the 
lifting of the load when the jackis in its position 
of rest shown in Fig. 2. This will require less 
preSSure in the cylinder 18, because there is a 
relatively greater lever arm between the pivots 

55.26 and 28 than-when the upward movement has 
nearly reached its maximum. The pump with 
the Smaller diameter of piston would be used at 
that time. Each of these pumps is provided with 
an outlet connection at the side as indicated at 

60 36, from which a hose 37 leads over to one side 
of the cylinder, for example, at the connection 
2E already referred to. . These connections and 
hose are omitted in Fig. 3; although they are illus 
itrated in Figs. and 2. 
The hose 3 is, of coirse, long enough to enable 

it to maintain its connection to the inner end of 
the cylinder 8, even when the carriage is moved 
-out to its extended position as indicated in Fig.1; 
in other Words, this hose:accommodates itself to 

70 the travel of the carriage 6 in and out in the oper 
ation of the jack, and it should be noted that by 
reason of the paralled movement of the connec 
tion including the lever plates 25 and the links 29 
cooperating With the traveling carriage, the load 

75 seat or block 23 Will nove: up in a straightline, 
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... In order to steady this jacking apparatus, I 
prefer to provide the frame with extensions 38 
(see Fig. 3), which are preferably pivoted to the 
outer sides of the frame bar a and b on suitable 
vertical pins 39. When the jack is run in under 
the arm up to lift the wheel, these extensions 38 
should extend forward so that feet 40 attached 
to their forward ends, will rest upon the ground 
at points beyond the load-seat 23 with respect to 
the rear end of the jack. In the present instance, 
these feet 40 are located substantially in the 
medial plane of the wheel, and this arrangement 
provides a three-point support for the jack upon 
the ground, of substantially triangular form, and 
Within this area, and near its middle, the line of 
vertical thrust of the load on the jack is located. 
When the extensions 38 are not being used in 

this way, they are folded back in the position in 
which they are indicated in dotted lines in Fig. 3. 
This jack is made portable by providing four 

supporting wheels at separated points, that is to 
say, at two points 4 at the forward end of the 
jack, and at two points 42 near the rear end of 
the jack. The manner of mounting the wheels 
at all of these points, is substantially the same, 
and is illustrated in detail in Fig. 4. The con 
struction is such that when there is no load on 
the jack, the wheels will support the jack frame 
at a sufficient distance above the ground to enable 
the jack to be trundled about and brought up and 
set in position for lifting the load. 

Referring now to Fig. 4, the wheel 43 is mounted 
as a caster wheel, being carried on a downwardly 
extending wheel bracket 44 formed integral With 
a disc-form head 45. This head 45 is provided & 
with an integral sleeve 46 that telescopes inside 
of a sleeve-form guide 47, and this guide is carried 
at the outer end of a bracket 48 that is welded 
to the outer side of the web 3 of the adjacent side 
bar la or b. 

Resilient means is provided for normally hold 
ing the frame in an elevated position, and this 
preferably consists of a coil spring 49 that is car 
ried Within the sleeve 46. The lower end of the 
spring thrusts against the upper face of the disc 
head 45, and the upper end thrusts against the 
screw cap 50 attached in a socket head 5 Welded 
onto the upper end of the guide sleeve 47. In order 
to limit the upward movement of the frame by 
the springs 49, each wheel assembly includes a 
stem 52 that extends up from the center of the 
disc head A5 and passes through the ScreW cap 
5 so as to extend a short distance above the same, 
where it is provided with a nut 53 that is held in 
a fixed position on the stem 52, by a check nut 
or a split pin 54. In the operation of the jack of 
course when the load is exerting its force on the 
load-seat, the springs 49 will all be compressed, 
and the jack frame will move down to the ground 
level where the foot plate 2 and a similar rear 
foot plate 2a will rest upon the ground. 
The jack frame will be provided at a suitable 

point with a handle (not illustrated) for trundling 
it into position. 
Many other embodiments of the invention may 

be resorted to without departing from the Spirit 
of the invention. 
What I claim is: 
1. In lifting apparatus, the combination of a 

frame, a carriage guided for movement on the 
frame, a load-seat for engaging under the load 
that is to be lifted, power-actuated means 
mounted on the carriage, connected with the 
carriage and the load-seat for lifting the load, all 
of said parts cooperating to advance the carriage 
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6 
on the frame toward a point under the load when 
the load is lifted, and means at the forward end 
of the frame below the load-seat for supporting 
the for Ward end of the carriage. 

2. Lifting apparatus according to claim 1, in 
which the means at the forward end of the frame 
for supporting the forward end of the carriage, 
includes a roller with the lower edge of the car 
riage rolling on the upper side of the roller and 
supported by the roller in an elevated position 
above the ground level. 

3. Lifting apparatus according to claim 1. in 
which the power-actuated means mounted on the 
carriage, includes a hydraulic cylinder; and in 
cluding a reservoir supported on the frame, for 
the operating liquid for the cylinder, a pump for 
pumping the operating liquid from the reservoir 
to the said hydraulic cylinder, with means in 
cluding a hose connection for conducting the 
liquid from the pump to the cylinder, and main 
taining the connection to the cylinder in any 
position that Said carriage may assume. 

4. In lifting apparatus, the combination of an 
elongated frame, a carriage including a pair of 
Side members disposed in a substantially vertical 
plane, transverse tie bars connecting said side 
members to form a carriage, means for guiding 
said side members to move forward and back 
longitudinally along said frame, a hydraulic 
cylinder located between Said side members with 
a transverse bar connecting said side members 
and pivotally supporting the said cylinder adja 
cent its inner end, a lifting lever pivotally sup 
ported on each of said side members, said cylinder 
having a plunger pivotally connected with said 
side levers for SWinging the same upwardly on 
their pivotal support, a load-seat pivotally car 
ried on said side levers, and means for supplying 
operating fluid to the hydraulic cylinder, all of 
Said parts cooperating to raise the load on the 
load-seat and advance the carriage into a posi 
tion under the load-seat as the load-seat becomes 
more and more elevated. 

5. In a lifting apparatus, the combination of a 
frame, a carriage guided for movement on the 
frame, a load Seat for engaging under the load 
that is to be lifted, a power actuated means 
mounted on the carriage connected with the 
carriage. and the load Seat for lifting the load, the 
said parts cooperating to advance the carriage on 
the frame toward a point under the load when 
the load is lifted, and means for supporting the 
frame to provide a three point Support therefor 
including frame projections extending forward 
from the frame and resting upon the ground at 
points beyond the location of the load seat, and 
means at the forward end of the frame below the 
load Seat for supporting the forward end of the 
carriage. 

6. In a lifting apparatus, the combination of a 
frame, a Carriage guided for movement on the 
frame, a load seat for engaging under the load 
that is to be lifted, a power actuated means 
mounted on the carriage connected with the car 
riage and the load seat for lifting the load, the 
said parts Cooperating to advance the carriage on 
the frame toward a point under the load when 
the load is lifted, means for Supporting the frame 
to provide a three point Support therefor includ 
ing frame projections extending forward from 
the frame and resting upon the ground at points 
beyond the location of the load seat, said frame 
projections being pivotally mounted on the frame 
to Swing about substantially vertical axes to and 
from load supporting position, and means at the 
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forward end of the frame below, the load seat for 
Supporting the forwardi end of the carriage. 

7. A lifting apparatus comprising: a carriage 
structure; a load lifting: element; parallel lever 
means: linking. said load lifting element. and car 
riage; a power' unit connected between said level 
means and carriage to elevate Said load lifting. 
element; a frame: structure. for Supporting said 
carriage structure, said: frame structure adapted 
to occupy a fixed position during: operation of said: 10 
load lifting element, there being roller elements 
between said structures to permit. movement of 
said carriage structure relative to said frame 
structure under said load lifting element as said: 
load lifting elementis-raised: 

8. A lifting apparatus: as set forth in claim 7 
in which: said carriage-structure is substantially 
triangular in form and the lever means are con 
nected thereto adjacent the apex of said struc 
ture; and said:lifting element is movable between 20. 2039;896 a position forwardly of said carriage below its 
apex to a position above said carriage structure; 

9. A lifting apparatus comprising: a carriage 
structure; a load lifting element; parallel lever 
means: linking. Said lifting element and carriage; 
a power unit connected between said lever means: 
and carriage to elevate said:lifting element; Said 
load lifting element being movable-from a posir 

8 
tion forwardly, of said carriage structure to a 
position above said carriage structure; a fiame 
structure for supporting said carriage structure; 
roller elements. carried by the forward extremity 
of said frame structure, and other rollers carried 
by said carriages structure- to permit forward 
movement of said: carriage structure under the 
load lifting element-as-said element is raised. 
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