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ABSTRACT OF THE DISCLOSURE

Relates to a control handle for controlling the manip-
ulation of at least three load manipulating devices on the
carriage of a lift truck. Movement of the handle in a fore-
and-aft direction controls the direction of fluid to an elec-
tromagnetic valve which in turn controls fluid to each of
the three load manipulating devices. The arrangement is
such that control of any one device may be made in any
fore-and-aft position of the control handle simply by
rotating the control handle to actuate the electromagnetic
valve.

This invention relates to the art of industrial lift trucks
and in particular has reference to. an improved type of
control means for actuating the load manipulating devices
provided on such trucks.

In Schroeder U.S. Patent 2,754,018, there is disclosed
an industrial truck characterized by a hydraulic system
that includes two flexible hydraulic lines interconnecting a
switching mechanism and a plurality of load manipulating
devices, with the switches selectively directing hydraulic
fluid to the selected load manipulating device to cause
operation of the same.

While the teachings of the Schroeder patent above dis-
cussed represent a marked advance over the prior art, it
has nonetheless been discovered that the Schroeder device
is possessed of certain disadvantages which preclude at-
tainment of maximum operator efficiency. Specifically;,
the Schoeder device basically requires two hands to oper-
ate the switching mechanism, with one hand being utilized
on a handle to actuate the hydraulic means, while the
other hand is required to engage the appropriate switch
and thus initiate operation of the selected load manipulat-
ing device.

It has been discovered that the above disadvantages can
be obviated by providing a single control handle that is
movable about a plurality of axes so as to selectively
control two or more load manipulating devices.

It has further been discovered that this single handle
can be utilized by the operator to perform two separate
and distinct operations with the single handle first select-
ing the particular load manipulating device to be operated
and then controlling operation of the selected load manip-
ulating device. -

Production of an improved control means of the type
above discussed, accordingly becomes the principal object
of this invention with other objects of the invention be-
coming more apparent upon a reading of the following
brief specification considered and interpreted in the light
of the accompanying drawings.

Of the drawmgs

FIGURE lisa perspectlve view of the forward portion
of an industrial truck having the improved control means.

FIGURE 2 is a plan view of the industrial truck shown
in FIGURE 1.

FIGURE 3 is a side elevation of the improved control
means.

FIGURE 4 is a front elevation of the improved control
means.

FIGURE 5 is a sectional view taken on the lines 5—5
of FIGURE 4.
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FIGURE 6 is a schematic view illustrating the electri-
cal and hydraulic operation achieved by the improved
control means.

Referring now to the drawings, and in particular to
FIGURE 1 thereof, the improved control means, gen-
erally designated by the numeral 10, is shown positioned
on the forward end of the main body portion 11 of an
industrial truck with a carriage means 12 being positioned
forwardly thereof, and with the handle 10 selectively
controlling the operation of the load manipulating de-
vices 13, 14 and 15 as will be more fully described below,

In this regard, three conventional load manipulating
devices have been illustrated schematically, with load
manipulating device 13 being commonly referred to as the
“reach” mechanism by which the gripping device 14 can
be extended and retracted relatively of the lift truck, with
the load manipulating device 14 having movable jaws ca-
pable of clamping about the object being carried by the
truck. Finally, the load manipulating device 15 permits
lateral movement of the gripping device 14 with respect
to the truck body 11. It is to be understood that the three
load manipulating devices illustrated are representative
only, and that other load manipulating devices could be
substituted in their stead to meet particular customer
requirements.

Referring again to FIGURE 1, the remaining handle 16
shown in FIGURE 1, does not form a part of the present
invention, and merely controls mechanism that lifts the
entire carriage 12 vertically along the frame 17 in well
understood fashion. -

Referring next then to FIGURE 3, which is a detailed
description of the control means 10, it will be first noted
that the same includes a block 20 having an appropriate
bore 21 therein to facilitate pivotal mounting of the block
20 with respect to shaft 22 that is fixed to the exterior
of the body 11 as clearly shown in FIGURE 3. The block
20 has an upright arm 23 projecting from the upper face
thereof, and telescoped about the arm 23 is an auxiliary
switching member 24 that terminates at its upper end in a
handle portion 25 as clearly shown in FIGURE 3. The
lower end of the sleeve portion of member 24 is further
provided with a U-shaped plate 26, as shown in FIG-
URES 3 and 4, with plate 26 including leg or wing por-
tions 27 and 28, with plate 26 being secured to the sleeve
24 as by weld 29 (see FIGURE 3).

Referring next to FIGURES 3, 4, 5 and 6, it will be
noted that the block 20 also has secured thereto a pair of
contact members 30 and 31, with these contacts being elec-
trically connected to an electromagnetlc valve mechanism
32 (FIGURE 6) for selective operation of a given load
manipulating device as will be subsequently described. It
should be noted that in this fashion the contact members
30 and 31 can be selectively contacted by legs 27, 28
upon rotating handle 10, with such rotation selectively
operating valve 32.

For the purpose of controlling the direction of hydrau-
lic flow so as to cause reciprocal movement of the load
manipulating devices in question, the forward end of the
block 20 is provided with a rigid link arm assembly 33
that connects to a conventional four-way valve 34, so as
to permit fluid to be directed in either direction Wlthm the
two flexible supply lines 35 and 26. In this manner, fluid
under pressure can be supplied from fluid reservoir 37
throtigh pump 38 to either line 35 or line 36 so as to
cause reversible operation of the cylinders that operate
the respective load manipulating devices 13, 14 and 15.

In this regard, a detailed discussion will not be under-
taken with respect to the hydraunlic supply lines and the
valves that selectlvely control the three load manipulating
devices referred to since the supply line of the type shown
in Schroeder U.S. Patent 2,754,018 could be employed
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with satisfactory results following modification to include
the improved control means that form the basis of the
present invention.

The operation of the preferred arrangement illustrated
schematically in FIGURE 6 will now be undertaken.

Accordingly, and noting first the electromagnetic valve
means 32, it will first be noted that three sets of flexible
conduits 134, 13a, 14a, 14a and 15a, 15a extend there-
from for respective connection to the opposed ends of
hydraulic cylinders or pistons 135, 14b and 15b. All fluid
under pressure will enter the valve means 32 through
either the line 35 or 36 dependent upon the setting of the
valve 34. Such fluid under pressure may then be directed
into a selected conduit by the valve means 32 so as to
effectuate flow of pressurized fluid to a given load manip-
ulating device.

Accordingly, and referring again to FIGURE 6, it will
first be assumed that the handle 10 is moved forwardly
in the direction of arrow 40, which shows movement re-
sulting in pivoting of the block 20 around shaft 22. This
will result in a downward movement of the link arm 33
to thus open four-way valve 34 and direct fluid under
pressure into the valve means 32.

In the position just described, pressurized fluid within
the lines 35 and 36 will be directed by valve 32 into hy-
draulic communication with conduits 134, 13a where-
upon the pistons or cylinders 135, 135 may be actuated
to extend or retract the reach mechanism 13 dependent
upon the setting of valve 34, with it being noted that the
setting of valve 34 is changed by movement of handle 19
in the direction of either arrows 46 or 41 (FIGURE 1).
In this regard it will be noted that no rotation in the di-
rection of arrows 42 or 43 is required to operate the reach
mechanism 13 with this arrangement being shown in the
preferred form illustrated for the reason that the reach
mechansim is the most frequently operated manipulating
device and, therefore, should require minimum effort for
operation. Also the movement of the reach mechanism is
directly simulated by the handle 10 since forward (FIG-
URE 1) movement of the handle 16 will result in for-
ward movement of the gripping means while reverse
movement of the handle 10 will result in retracting or
reverse movement of the gripping means 14,

Assuming that it is next desired to operate the gripping
mechanism 14, it is first merely necessary that the opera-
tor rotate the handle 10 about the axis of shaft 23 in the
direction of arfow 42. Such movement will result in con-
tact between leg 28 and contact 30. The establishment
of electrical contact as just described will actuate valve
32 so that the same will now direct the pressurized hy-
draulic fluid into communication with conduits 14a, 14a
for operation of piston 145, which in turn moves the grip-
ping jaws of the gripping device 14. With selection made
as just described, handle 10 must then be moved in the
direction -of arrow 40 to supply fluid to valve 32, with it
being noted that compound rotation about the axis of
shafts 22 and 23 is required to manipulate the gripping
means 14 while mere pivotal movement of handle 10
around shaft 22 is required for manipulation of the reach
mechanism 13.

It similarly follows that rotation of the control handle
10 in the direction of arrow 43 will result in contact be-
tween leg portion 27 and contact 31 to thus again change
the position of the electromagnetic valve means 32 so
that hydraulic fluid under pressure communicates with
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lines 154, 15a to thus operate the transverse shifting
mechanism that has been previously designated generally
by the numeral 15. It is again noted that compound rota-
tion of the handle about the two axes of movement is
required for operation of the shifting means 15 with
rotation of the handle in the direction of arrow 43 mere-
ly positioning the valve to direct fluid to piston 155 while
actual flow of fluid under pressure is achieved by move-
ment of the handle in the direction of arrows 40 or 41.

It will be seen from the foregoing, how there has been
provided a new and improved type of control mechanism
that is characterized by shifting movement of a single
control handle around two axes much in the nature of an
airplane “joystick,” with such compound movement con-
trolling the flow of fluid as well as selecting the particular
load manipulating device to be operated.

While a full and complete describtion of the invention
has been set forth in accordance with the dictates of the
Patent’ Statutes, it is to be understood that the invention
is not to be limited to the specific embodiments herein
shown, and, accordingly, modifications of the invention
may be resorted to without departing from the spirit here-
of or the scope of the appended claims.

What is claimed is:

1. In a combination of the class described, an industrial
truck having a main frame, a lifting carriage moving ver-
tically on said main frame, at least three load manipulat-
ing devices on said lifting carriage, a separate hydraulic
motor for each of said three load manipulating devices,
electromagnetic valve means on said carriage, a source of
fluid pressure on said main frame, a first pair of flexible
hydraulic lines through which fluid flows to and from said
fluid source and said valve means in all vertical positions
of the carriage relatively to the main frame, second pairs
of flexible hydraulic lines through which fluid flows from
said valve means in all vertical positions thereof to each
hydraulic motor, a handle on the main frame, means
mounting said handle on said main frame to pivot bodily
in a fore-and-aft direction relatively to said main frame,
means also mounting said handle for selective rotation
about its longitudinal axis in opposed directions, a valve
actuated by said fore-and-aft movement of said handle to
effect flow through said first pair of lines to said electro-
magnetic valve means and to a particular one of said
three hydraulic motors in one or the other of opposed di-
rections, a pair of switches mounted on said handle
adapted to control said electromagnetic valve means to
direct said fluid to or from one or the other of said two
other hydraulic motors while discontinuing flow of fluid
to or from said particular one motor in any fore-and-aft
position of said handle, and switch actuating means
mounted for rotation with said handle to actuate one of
said switches in any fore-and-aft position of said handle.

2. In the combination as claimed in claim 1, in which
said valve means is a single electromagnetic valve.
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