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To all whom it may concern:
Be it known that I, Arraur E. HaNsEN,
a citizen of the United States of America,
and resident of thé city of Seattle, in the
5 county of King and State of Washington,

have invented certain new and useful Im-

provements in Hydraulic Hoists for Trucks,

of which the following is a specification.

My invention relates to hydraulic hoists

10 for automobile trucks and is adaptable
either to vertical or horizontal hoists, al-
though it is shown in the accompanying
drawings only in connection with a hori-
zontal hoist. ,

An important object of my invention is
to eliminate any chance for leakage of the
fluid used in the hoist cylinder which is
caused by wracking of the vehicle when
used over rough territory.

A further object of my invention is to
provide automatic means for limiting the
hoisting movement of the piston within the
hoist cylinder.

A further object is to provide simplified
25 means for controlling and operating a hy-

draulic hoist.

A further object is to provide improved
means whereby power may be supplied to a
pump for a hydraulic hoist.

30 = My invention comprises those novel parts
and combinations thereof which are shown
in the accompanying drawings, described in
the specification and particularly defined
by the claims terminating the same.

In the accompanying drawings I have
shown my invention in the form which is
now preferred by me. '

Figure 1 is a side elevation of my in-
vention mounted upon an automobile truck
40 frame. '

Figure 2 is a transverse section through
the forward head of the hoist cylinder and
the pump casing contained therein.

Figure 3 is a section on line 3—3 of Fig-

45 ure 2. : .

Figure 4 is a vertical axial section through
an end of the hoist cylinder.

Automobile trucks having dumping bodies
are ordinarily required to travel over very

50 rough territory. They are consequently sub-
jected to severe strains and their frames
are wracked considerably. It has been
found, in connection with hydraulic hoists
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used upon such trucks, that where the pump
is connected to the hoist cylinder through
lines of piping, that these lines will be
wracked, and in time leakage will occur.
By forming the pump integral with the hoist
cylinder, or as shown in the drawings here-

“in, integral with one head of the hoist cylin-

der, and by connecting the pump casing to
the cylinder through cored or seif-contained
passages, the possibility of leakage through
wracking of the frame is edtirely eliminated.
With such a connection it is preferable that
a more or less flexible connection be em-
ployed between the source of power, usually
the main drive shaft of the automobile truck
and the pump, and this I have shown in
the drawings and will described hereinafter.

Pivoted at 91 at the rear end of the frame
9 of the automobile truck is the body 90.
Its forward end is raised upon hoist arms
8. These arms may be made in any form
desired, those shown herein being pivoted at
81 upon the frame 9 and having one end
connected by a link 82 to a cross head 83, the
cross head being movable through the move-
ment of a piston rod 71. Beneath the body
90 the hoist cylinder 1 is secured upon-the

‘truck frame 9.

The cylinder 1 has a longitudinal passage

110 extending from end to end. Preferably
" this passage is cored in the cylinder wall as

it is cast. At one end, as shown herein the
rear end, a head 11 is provided for the cylin-
der, and a short passage 12 therein forms

‘the communication between one end of the

passage 10 and the interior of the cylinder.
A piston 7 is movable axially within the
cylinder and its piston rod 71 projects
through the head 11, a stuffing box 72 be-
ing provided to prevent leakage thereabout.
- At the end of the cylinder opposite the
head 11, I provide a head 13 which contains
a pump casing 14 within it. This pump cas-
ing 14 has mounted therein any suitable
form of pump, that shown herein consisting
of the intermeshing gears 2 rotating in the
directions shown by the arrows in Figure 2.
A pump feed connection 21 is formed as a
cored passage in the head 12, and serves as
the discharge opening for the forward end
of the cylinder 1, with which it connects.

A ball 22 may be positioned in this passage °

21, a seat 23 being provided in a cover plate
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24 which encloses the inner face of the head
13. The cover plate 24 lies within the cylin-
der and is suitably secured to the head 13,

-and contains bearings for the shafts carry-

inﬁ‘the gears 2.
he pump casing 14 contains also a pump
discharge connection 25, which is divided
into two branches 26 and 27. All of these
are formed preferably as cored passages in
the head 18. The branch 26 communicates
with the longitudinally extending passage
10, these two passages and the short port 12
forming the cylinder intake passage leading
to the high pressure end of the cylinder when
the hoist is in operation. The other branch
27 communicates with the low pressure end,
that is, the adjacent end of the cylinder 1,
through a port 80 located adjacent the head
13. A valve 4 is interposed between the
branch 27 and the port 30 to close off this
branch from the cylinder when desired.
I provide means for limiting the move-
ment of the piston 7 toward the forward end
of the cylinder, that is in the direction which
causes the raising of the hoist arms 8. This
means I have shown as consisting of a re-
lief by-pass 8 which extends axially of the
cylinder walls adjacent its head end. This
may be open throughout its length or it
may communicate with the cylinder through
two ports, spaced axially by at least the
thickness of the piston 7. ~Of these, the port
30 may be one, the other being shown at 31.
Driving means for the pump may be any
that are found suitable or desirable. I have
shown a sprocket 5 secured upon the shaft
50 upon which one of the pump gears 2 is
secured. A second sprocket 51 is loosely
mounted upon the main drive shaft 93, and
clutch members 52 and 53 are mounted also
upon the shaft 93, one being fixed and the

other connected to the sprocket 51 to drive,

it when the clutch members are engaged. A
sprocket chain 54 may connect the sprockets
5 and 51 directly or indirectly. Control

levers 55 and 45 ‘are employed for control-.

ling respectively the clutch 52, 53, and the
valve 4. The control lever 45 is connected
to a lever 42 secured upon the stem of
valve 4 through a link 43.

When it is desired to raise the truck body
90 the clutch members 52, 53, are engaged
by manipulating the handle .55.  The
sprocket wheels 51 and 5 are thus caused to
rotate, and the pump members 2 commence
to pump oil, taking in through the port 22
from the head end of the cylinder and de-
livering through one of the branches 26 or
27. If the valve 4 is closed, the fluid can-
not pass through the branch 27 to reach the
head end of the cylinder but passes through
the branch 26, and the passages 10 and 12,
to the rear end of the cylinder behind the
piston 7. This causes the advance of the
piston within the cylinder and the conse-
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quent raising of the hoist arms 8 to raise the
body.

11 at any time it is desired to halt the rais-
ing of the body, this may be accomplished
by opening the valve 4 by manipulating the
handle 45.  This permits the fluid to pass

through the valve and out through the ports

30 and 31 to the low pressure side of the
piston. The fluid will then form a continu-
ous circuit through the port 21, the pump
casing 14, the passages 25, 27, and the port
30, to return to the cylinder. Pressure is
equalized upon each side of the piston and
this remains stationary.

However, assuming the valve 4 to remain
closed, the piston will continue to advance
toward the forward end of the cylinder un-
til the port 81 is uncovered. This permits
leakage of the fluid from the rear or high
pressure side of the passage through the port
31 and the relief by-pass 3, and out through
the port 80 to the low pressure side of the pis-
ton, whence it returns through the pump cas-
ing and the longitudinally extending passage
10 to the rear side of the piston again. The

70
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advance of the piston is in this manner -

stopped. When 1t is desired to lower the
body, the valve 4 may be opened and the
clutch members 52, 53 disengaged. " This
permits the fluid to pass from the rear end
of the cylinder through the passages 12, 10,
26, 27, and through the ports 30 and 81 to
the forward end of the cylinder, movement
of the piston being caused by the weight of
the body 90.

By means of the apparatus described,
there is provided a hoist in which all fluid
connections are self-contained in a unitary
hoist cylinder. There are no connections be-
tween a pump and a distant hoist cylinder
which may be wracked and caused te leak
thereby. The connection between the pump
and the source of power is flexible and may
be made more so if this is desirable. In this
manner the wracking of the body is com-
pensated for in the drive connections rather
than in the fluid connections. The device
is easily controlled and simply constructed,
and the automatic stop employed is simple
and yet effoctive in operation.

It will be apparent that the details of the
clutch members, their connection to the drive
shaft, the various controls employed and
the operative connections between the pump
and clutch, may be varied to suit conditions
under which the device ig employed. The
details of the truck frame and body and of
the hoisting arms and their connection to
the piston rod likewise form no part of my
invention. "My invention resides in the hoist

cylinder and its heads, in the arrangement
and_combination of passages formed there-
in, in combination with the pump and the
piston and in such other members as are
particularly defined by the following claims.
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What I claim as my invention is:

1. A hydraulic hoist for automobile trucks
comprising, in combination, a cylinder, a
piston movable therein, hoisting apparatus
operable by the movement of said piston, a
pump casing forming one head of said cyl-
inder and connected thereto through self-
contained passages, a rotary pump within
said casing, and driving means adapted to
connect said pump with a power source.

9. A hydraulic hoist for automobile trucks
comprising, in combination, a eylinder, a
piston movable therein, hoisting apparatus
operable by the movement of said piston, a
pump casing formed integral with a head
of said cylinder and communicating there-
with, a gear pump contained within said
casing, and having a shaft projecting there-
from in parallelism with the axis of the
cylinder, a sprocket wheel mounted upon
said shaft adjacent the pump casing, a main
drive shaft, clutch elements thereon, a second
sprocket wheel connected with one of said
clutch elements to be driven therethrough,
and operative connections between said
sprocket wheels.

3. In a hydraulic hoist, in combination, a
cylinder having an intake port at one end
adapted to be connected to a source of sup-
ply of fluid under pressure, and a discharge
port at its opposite end, a piston movable
axially within said cylinder, and means for
limiting the movement of said piston in the
hoistine direction comprising a relief by-
pass adapted to span the piston and to con-
nect its high and low pressure sides.

‘4. In a hydraulic hoist, in combination, a
cylinder having an intake port at one end
and a discharge port at its opposite end, &
pump having a connection to each’of said
ports; a piston movable axially within said
cylinder, $aid cylinder having a pair of con-
nected relief ports positioned adjacent but
independent of its discharge port, and
spaced axially along its side wall by at least
the thickness of the piston.

5. A cylinder and heads for a hydraulic
hoist, said cylinder having a self-contained
passage extending longitudinally thereof
and connected directly with one end of the
cylinder, a pump casing formed in the head
at the opposite end of the cylinder, said head
containing a pump feed connection between
the pump ecasing and this end of the cylin-
der, and said head also containing a
branched pump discharge connection, one
branch thereof connecting with the same end
of the cylinder independently of the pump
feed connection, and the other branch con-
necting with said longitudinal passage, and
a valve controlling the passage of fluid
through said first branch.

6. A cylinder and heads for a hydraulic
hoist, said cylinder having a self-contained
passage extending longitudinally thereof and

connected directly with one end of the cyl-
inder, a longitudinally-extending relief by-
pass in the cylinder wall adjacent the oppo-
site end, a pump casing formed in the head
at this end of the cylinder, said head con-
taining a pump feed connection between the
pump casing and this end of ‘the cylinder,
and sald head also containing a branched
pump discharge connection, one branch
thereof connecting with said reliet by-pass,
and the other branch connecting with said
longitudinal passage, and a ‘valve control-
ling the passage of fluid through said first
branch.

7. In a hydraulic hoist,
with a horizontal closed cylinder having a
passage formed therein connecting the two
ends thereof, of a piston within the cylinder,
a gear-pump mounted within the forward
cylinder head, and a. rotative driving shaft
for the gear pump which projects through
the front wall of the cylinder head and lics
in parallelism with the cylinder axis.

8. In combination with a motor vehicle
having a longitudinally extending drive
shaft operatively connected to its engine, a
hydraulic hoist cylinder mounted thereon
with its axis substantially parallel to the
drive shaft, a piston reciprocable therein, 2
pump casing forming the forward head of
said cylinder, a gear pump therein, a rota-
tive shaft operatively connected with said
gear pump and projecting forwardly from
the casing thereof paralle]l to the cylinder
axis, a sprocket wheel upon said rotative
shaft, a second sprocket secured upon said
live shaft in substantially the same plane
as the first sprocket wheel, and a chain con-
necting said sprockets.

9. In combination with a motor vehicle
having a longitudinally extending drive
shaft, a hydraulic hoist cylinder mounted
thereon with its axis substantially parallel
to the drive shaft, a piston reciprocable
therein, a pump casing forming the forward
head of said cylinder, a gear pump there-
in, a rotative shaft connected with said
gear pump and projecting forwardly from
the casing thereof parallel to the evlin-
der axis, a sprocket wheel upon said ro-
tative shaft, a second sprocket wheel se-
cured upon said live shaft in substantially
the same plane as the first sprocket wheel,
a chain connecting said sprockets, cooperat-
ing clutch elements upon the live shaft and
upon said second sprocket wheel, and a
means for controlling the engagement of
said clutch elements.

10. In a hydraulic hoist, the combination
with a closed cylinder having a pump cham-
ber formed in one head thereof and opening
inwardly, pump mechanism therein, a pump
actuating shaft projecting outwardly from
said, pump chamber, and a plate covering
the inner side of said pump chamber and se-

the combination &
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cured to the cylinder head; whereby the
pump assembly may be removed by the re-
moval of the cylinder head.

11. In a hydraulic hoist, the combination -

with a closed cylinder having a pump cham-
ber formed in one head thereof and opening
inwardly, a rotary pump mechanism therein,
a rotargr pump-actuating shaft projecting
outwardly from said pump chamber in
parallelism with the axis of the cylinder, a
plate secured to the said cylinder head to
close the inner side of the pump chamber
therein, and bearings in the cylinder head
and in said plate for the rotating units of
the pump mechanism. -

12. In combination with a vehicle com-
prising a chassis and a motor, a body mount-

ed for movement on said chassis, a substan-

tially horizontal cylinder fixedly supported
from said chassis and underlying said body,
a piston mounted to reciprocate in said cyl-
inder, a piston rod connected to said piston,

1,455,628

operating connections between the vehicle
body and the piston rod, a rotary gear pump
mounted in a head of the cylinder and driv-
ing connection between said gear pump and
the motor of the vehicle. :

18. In combination with a vehicle com-
prising a chassis and a motor, a body mount-
ed for movement on said chassis, a substan-
tially horizontal cylinder fixedly supported
from said chassis and underlying said body.
a piston mounted to reciprocate in said cyl-
inder, a piston rod connected to said piston
and projecting rearwardly from the cylin-
der, operating connections between the ve-

hicle body and the piston rod, a gear pump

mounted in the forward cylinder head com-
prising a rotary drive shaft projecting
therefrom and driving connections between
said gear pump and the motor of the vehicle.
Signed at Seattle, King County, Wash-
ington, this 21st day of June 1921." .
' ARTHUR E. HANSEN.-
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