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This invention relates to improvements in means as-
sociated with an industrial truck for the manipulation
and handling of concentrated relatively heavy loads such
as sheet metal forming dies used in large presses for the
forming of automotive body parts.

In current manufacturing methods wherein large presses
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are used in forging and sheet metal forming operations, -

frequent changing of the dies is often desirable and the
time consumed in the change is an important cost factor
since the heavy investment in such presses requires that
they be maintained in production operations. The dies
used in such presses frequently weigh several tons and
heretofore the use of industrial trucks equipped with die
tackling means have been proposed for removing, storing
and replacing the dies. Space restrictions on truck ma-
neuvering about the press has been a hindering factor
heretofore and the general object of the present inven-
tion is the provision of means on a heavy-duty industrial
truck which can be presented to the die load and engage
it to effect extraction of the die equipment from the
press in an expeditious manner and which will also serve
to positicn the die equipment in the press when changes
are desired.

To this end a heavy duty tier lift truck of the platform
type is provided with a dual hydraulically operated load
engaging means which is effective in manipulating a die set
on the bed of the press during die set up operations and
which will be effective in removing and replacing die
sets in presses of the aforementioned type.

A more specific object is the provision of a die handling
means on an industrial truck which will be of sufficient
ruggedness as to handle safely die sets of relatively heavy
weight and store the same.

A more specific object of the present invention is the
provision of a multiple force applying mechanism on the
platform structure of a tier lift truck which will serve to
apply pushing and pulling forces to the load simultaneous-
1y or selectively thereby to maneuver the load as desired.

Other objects of the invention hereinafter will become
apparent to those skilled in the art from the following
description referring to the accompanying drawings which
illustrate a preferred form thereof. The essential charac-
teristics of the invention are summarized in the appended
claims. '

In the drawings:

Fig. 1 is a partial side view showing the pertinent parts

of a truck embodying this invention, certain parts being

removed or broken away to show the structure more
clearly;

Fig. 2 is a perspective side view of the truck with the
elevator carriage in a raised position and the die manipu-
lating mechanism in position for use of the pusher arms;
and

Fig. 3 is a view in perspective from a
in front of the truck. .

The truck of this invention as shown in the drawings
is comprised of a dirigible automotive vehicle chassis V,
a hydraulically operated elevator mechanism E includ-

point above and
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ing a vertically movable elevator carriage C with a hori-
zontal bed or platform for transporting dies, a die ma-
nipulating device P for engaging a die to be drawn onto
or pushed off the platform, and along each side of the
platform: a double acting hydraulically operated motion
multiplying mechanism H for moving the opposite sides
of P independently.

Two longitudinal beam members 10, converging to a
narrow front portion 10a and joined by suitable cross
membeis provide a vehicle frame supported at the rear
by the driving wheels 11 and at the front along the nar-
rowed portion 10z by two pairs of double wheels 12
mounted together in such fashion as to form a power
steering assembly with the wheels adapted to accommo-
date to unevenness of the truck supporting surface. The |
steering . assembly is not here described in. detail since
per se no part of this invention. A pair of parallel heavy
upright column members 13 are welded fo the outside
of the long frame members 10 to provide the uprights
of the elevator mechanism supporting the carriage C in
vertically removable relation. At the rear of the vehicle
above and overhanging the driving wheels suitable struc-
ture is provided on ‘the frame for support of the truck
driving and operating mechanism, such as batteries,
motors and controls for an electric truck, an operator’s
station, not further detailéd since standard vehicle struc-
ture and equipment, and certain controls and various hy-
draulic pump: equipment hereinafter described.

In the carriage, a transverse vertical plate 15 serves as
a base to the rear face of which aré welded two like pairs
of spaced plates 16 and 17, outer and inner plates re-
spectively, extending vertically and rearwardly along op-
posite sides of each upright column 13, while if desired,
a reinforcing gusset 18 may be welded at an angle be-
tween the outer plate 16 and the base plate. To form a
die supporting platform, a horizontal bed plate 29 is
welded at its back edge to:the transverse base plate 15
and along lateral edges to the top edges of forward ex-
tensions 16a -of the lower part of the plates 16 which
form side skirts of the platform, while a fore skirt plate
21 welded to the forward edges of the horizontal and
skirt plates has ¢ach end portion reflected rearwardly in
outwardly spaced relation to the side skirts 16a to form
a housing arid bracket support 21a for sprocket 22. "The
carriage is mowvably supported on the uprights by roller
wheels 24, journalled on short shafts between the plates
16 and 17 pear the top of the carriage to-roll on the back
face of the uprights 13, and by lower wheels 25 rolling
on the forward face of -uprights; each journalled on a
corresponding shaft between the side skirts 164 and a
bracket plate depending from the bottom of the bed plate
20. Those portions of the wuprights traversed by the
carriage wheels may be provided with hardened bearing
strips 13a, 13b. If desired, auxiliary guide means in the
form of rollers or perhaps simple studs may be provided
projecting from the outer plate 16 inwardly within the
lateral shallow channels 13c of the columns to engage
one of the channel surfaces.

A pair of single-acting hydraulic. piston and cylinder
elevator lift units 27 between the elevator uprights 13,

- with lower convex cylinder emds bearing upon the hori-

zontal member 28 of the frame to take the thrust of 1ift-
ing forces, are each provided with a double sprocket pis-
ton crosshead 29, over each of the sprockets 30 of which
there'is reaved a corresponding chain 31 anchored at one
end to the cross member 32 on the back of the carriage
base plate 15 and at the other end to a member 33, se-
cured across the back faces of the upright columns be-

‘low the limit of travel of the upper wheels 24. At the

lower end .of each cylinder, bolts 35 are passed through
diametrically. disposed cylinder lugs 36 and threaded into
the horizontal frame member 28 to maintain the lateral
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spacing of the eylinders without however absorbing any
of the lifting forces. With the reaving system here pro-
vided a two to one motion ratio is provided between the
movement of the carriage and that of the pistons.

To power the hydraulic lifting cylinder units, there is
located on the truck frame a hydraulic oil reservoir, a
motor driven pump delivering oil from the reservoir to the
cylinders, and suitable control elements controlling the
pump motor operation and flow of fluid from the pump
to the cylinders in elevator lifting and from the cylinders
back to the reservoir in lowering the elevator. However,
for purposes hereinafter described, it is preferable that
two pumps driven by a common motor be provided with
a lift cylinder control including an oil valve which puts
the pump outlets in parallel relation to provide a single
common source of hydraulic fluid to both cylinders in
elevator lifting and for directing the fluid to the reservoir
for lowering the same. A common manual control lever
 is mechanically interlinked with both a motor control

switch for the electric pump motor and lift cylinder oil
valve means in such manner that with the control lever
at “lift” position, the pump motor is on and the oil valve
connects the pumps in parallel relation to supply oil to
the cylinders; at “hold” position, the motor is off and
flow of hydraulic fluid relative to the cylinders blocked;
and at “lowering” position the motor is off with the hy-
draulic line to the lift cylinders opened to the fluid res-
ervoir to exhaust fluid from the cylinders and permit
the carriage to descend by gravity.

The die manipulating mechanism P comprises a pair
of stanchions 49 on carriages 41 independently moveable
in track assemblies 42 along each side of the bed or plat-
form, cable anchor elements on the stanchions and a pair
of die pusher arms 43 carried by an extensible support
in the form of telescoping cylinder members 45, 46 with
opposite end lugs 47 pivoting on the upper parts of the
stanchions. The anchor elements may be removeable
eye pins 48 dropped into bores of the stanchions. Each
arm 43 is mounted on the outer cylinder 46 by a sleeve
portion 43¢ permitting the arms to be swung to an up-
right position from their normal forwarding extending
horizontal disposition, used in pushing a die or other
load from the bed. A rib 49 running partway.out from
the sleeve along the arm, in coming to bear on the sur-
face of bed 28 serves as a stop maintaining the arm in
horizontal position, while a lock pin 59, slideably mounted
on the arm and spring biased inwardly to project radially
through the sleeve for detent engagement with apertures
in the outer cylinder 46, holds the arm in selected posi-
tion. Load contact pads 51 pivotably secured on the
free ends of the arms are self-adjusting to the disposi-
tion of the load surface against which the arms bear.

The hydraulically powered mechanisms H provided
for each stanchion afford means for moving the opposite
ends of the manipulating device P independently. In
each mechanism H, the carriage 41 is on each side sup-
ported by a pair of roller wheels 54 running in tracks
formed between the flanges of opposed inner and outer
channel members 55, 56, extending along the top por-
tion of the corresponding side skirt 16a of the carriage
platform and spaced to provide a slot between the upper
channel flanges through which the carriage stanchion 49
extends. The channels are secured to the skirt 16a, the
inner channel 55 directly and the outer channel 56 through
an angle member as a bracket with one side underlying
both channels.

The channels extend from the housing 21a of the fixed
forward sprocket 22 back beneath the outer edge of plate
15 toward a bracket plate 58, spaced outwardly from
the lower back area of side plate 16 by side flanges
welded thereto to form a housing for sprockets 59, 60
journalled on vertically spaced shafts between bracket
58 and carriage side plate 16.

A double acting hydraulic piston and cylinder unit,
mounted with the cylinder anchor lug 61 held by a pin
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62 between plate 16 and bracket 58 and with the working
end of the cylinder 63 held to side skirt 16a by a U-shaped
clamp bolt 64, includes a piston crosshead 66 on the
piston rod supported in its working stroke by a roller
67 running on a flange or plate §8, along the bottom of
the side skirt. Between the two spaced vertical plates
forming the piston crosshead are mounted the support
roller 67, the end of the piston rod, the single sprocket
roller 69 near the forward end of the crosshead and in
line with the piston axis, and the pair of sprocket rollers
79, 71 spaced on either side of the piston axis inward
of the support roller. The chain 73 with one end anchored
at the front of the carriage 41 and passing around the
forward fixed sprocket 22 and the forward sprocket 69
of the crosshead with its other end anchored to the fore
skirt; and the chain 74 with one end anchored to the
back of the carriage 41 and passing around the fixed rear
sprockets 59, 60 and the rear sprockets 78, 71 of the cross-
head with the other end anchored to the anchor bracket
77 on the side skirt, constitute two to one motion multi-
plying connections by which the forces of the unit are
applied to the carriage 41 for pushing a load from or
drawing it upon the bed. Hydraulic fluid under pres-
sure is of course supplied to forward cylinder port 78
to drive the crosshead 66 back in advancing the device
and thereby expelling fluid from rear port 79; and to the
rear port 79 in retracting P.

Preferably individual hydraulic pumps supply hydrau-
lic fluid pressure through individual oil reversing con-
trol valves to the cylinder units, the two controlled out-
let ports of each valve being connected to lines 78 and
79 of a corresponding cylinder, so that the two carriages
may be moved independently, or may apply different

. forces to a load, whereby more flexible load manipula-
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tion may be had without shifting the vehicle. An in-
dependent hydraulic pressure system may be used for
the pusher actuating cylinders; but to the same end, the
previously described hydraulic power system of the
elevator, namely the motor, two pumps and reservoir may
be used with suitable cooperating controls, since there
is little or no need simultaneously to lift and horizontal-
ly shift a load. The two pumps of the lift system driven
by the single motor act in tandem in supplying the double
acting cylinder units, each supplying oil to one of the
units through a control valve adapted to direct oil selec-
tively to either end port of the unit, while releasing oil
from the other port to the reservoir, or to block oil
flow altogether for locking a carriage at particular posi-
tion.

For such control system, each unit would require an
oil reversing valve with a valve inlet connected to the
outlet of one of the pumps, an exhaust port connected to
the oil reservoir, and two controlled ports connected to
the opposite ends of the cylinder, so that by movement
of a valve piston member from neutral position (where
oil to and from the cylinder through the valve is blocked
locking the cylinder), to one or the cther of two operating
positions, oil is directed to one or the other end of the
cylinder, while the other end is exhausted to the reservoir.
Manual control means for each of these valves is me-
chanically or otherwise linked to a control switch for
the electric pump motor, so that when either of the con-
trols is moved to a cylinder operating position, the pump
motor is turned on. To use these same two pumps acting
in parallel to supply oil to a common line branching to
the two lift cylinders 27, additional lift control valves
may be inserted in the lines between a pump and corre-
sponding reversing valve. Each of these lift control valves
has a controlled outlet port connected to the common
feed line to the lift cylinders, an exhaust outlet for return-
ing the oil from the lift cylinders to the reservoir, an oil
inlet connected to the corresponding pump, and a valve
piston element which at neutral position blocks flow rela-
tive to the cylinders, at elevator lowering position con-
nects the cylinder ports to the valve exhaust port, and
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at lift position directs fluid from the pump inlet ports
through the valve outlet ports to the common feed Iin§.
A single manual control elerient for the lift cylinders is
mechanically linked to such lift control valves and to a
switch for the pump motor to connect the pumps in par-
allel when the motor is turned on for elevator lifting by
shifting the valve elements to direct fluid to the common
cylinder feed line.

The operation of this truck will be described in terms
of heavy dies inserted or removed from the die bed of a
press with transportation to or from a die storage area.

The truck is maneuvered into suitable positicn adjacent
endwise to a die to be removed from a press bed or stor-
age location, and the carriage is raised if necessary to
the level of the die. The manipulating device P with
arms upright is run forward to the end of the platform
and the die is secured thereto by steel cable or the like
secured to the anchor elements of the stanchions and to
anchor formations on the die, or simply passed arcund
the die. The manipulating device is then retracted draw-
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ing the load onto the bed or platform of the carriage,

the two stanchions being moved, if required for the desired
disposition of the die on the carriage, with a differential
movement through the independent controls of their hy-
draulic power mechanisms. In Fig. 1 the truck is shown
in the process of drawing a die D onto the carriage
through cables L secured to the anchor eyes of the
stanchions.

After the truck is rum, with carriage lowered, to the
point for unloading, say a press bed, the truck is directed
into a position whence the die may be pushed off end-
wise of the carriage into the press bed, the carriage height
being adjusted as required. The manipulating device P
is advanced to push the load from the platform into the
press bed. Where the additional reach of the pusher
arms beyond the end of the carriage is not needed, this
may be done with the arms in upright position. If the
projecting length of the arms is needed and the carriage
platform area occupied by the die permits the arms to
be dropped, the arms may be used for the whole push-off
strike; otherwise, after an initial advancement of the die
on the platform to give clearance for dropping the arms
to horizontal position, the device P is retracted, the
pusher arms released and dropped into horizontal posi-
tion, and the device P again advanced to move the die
through the arms. Since the manipulating device is thus
in contact with the die after the die is off the carriage
bed, the die may be squared away or moved within cer-
tain limits to some particular orientation in the press by
the differential movement afforded by the independent
control of the two carriages. Of course in such loading
and unloading operations, the frictional forces developed
between the load and a surface external to the truck may
require that the truck brakes be applied to keep the vehi-
cle from shifting.

I claim:

1. In an industrial truck of the lifting platform type,
a movable stanchion disposed at each side of the plat-
form structure of the truck to extend from below to above
the load supporting surface of the truck, stanchion car-
rier means disposed below the platform load supporting
surface for supporting each stanchion, a guiding track-
way structure for each carrier means, hydraulically oper-
ated means disposed parallel to each trackway, motion
multiplying means connecting the hydraulically operated
means to the stanchion carrier means, load engaging
means connected to the stanchions, a source of hydraulic
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power on the truck and controller means for selectively
connecting the hydraulically operated means and the
source of hydraulic power whereby the stanchion carriers
may be selectively moved.

2. In an industrial truck of the lifting platform type,
a moveable. stanchion disposed at each side of the plat-
form structure of the truck to extend from below to above
the load supporting surface of the truck, stanchion carrier
means disposed below the platform load supporting sur-
face for supporting each stanchion, a load engaging tele-
scopic means connecting the stanchions, a guiding track-
way structure for each carrier means, a hydraulic ram
disposed parallel to each trackway, a crosshead for each
ram, a trackway for the crosshead and motion multiply-
ing means connecting the hydraulic means to the stan-
chion carrier means.

3. An industrial truck of the lifting platform type hav-
ing a load moving stanchion disposed to operate at each
side of the truck platform to push or pull a load from or
to the load supporting surface of the platform in a direc-
tion longitudinally of the truck, load engaging means
yieldingly connecting the two stanchions, stanchion car-
rier means for each stanchion mounted on trackways on
the platform disposed below the load supporting surface
of the platform, a double acting hydraulic ram for operat-
ing each carrier means including a motion multiplying
means connecting each ram to its carrier and load push-
ing arms pivotally connected to the stanchion connecting
means.

4. An industrial truck of the lifting platform type hav-
ing a load moving stanchion disposed to operate at each
side of the truck platform to push or pull a load from or

‘to the load supporting surface of the platform in a direc-

tion longitudinally of the truck, yieldable means connect-
ing the stanchions above the platform, stanchion carrier
means for each stanchion mounted on trackways on the
platform structure disposed below the load supporting
surface of the platform, and a power means for operating
each carrier means.

5. In an industrial truck of the lifting platform type,
a load moving stanchion disposed to operate at each side
of the truck platform to push or pull a load from or to
the load supporting surface of the platform in a direction
longitudinally of the truck, stanchion carrier means for
each stanchion mounted on trackways on the platform dis-
posed below the load supporting surface of the platform,
load engaging means on the stanchions, a double acting

* hydraulic ram for operating each stanchion carrier means
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including a motion multiplying means connecting each
ram to its stanchion carrier means, a source of hydraulic
power on the truck, hydraulic lines extending from the
power source to said hydraulic rams and controller means
for selectively connecting the lines to said rams,
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