T3

PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 3: (11) International Publication Number: WO 83/ 02483
F15B 11/16, 13/044 Al | 43) International Publication Date: 21 July 1983 (21.07.83)
(21) International Application Number: PCT/US82/00057 | Published

(22) International Filing Date: 13 January 1982 (13.01.82)

(71) Applicant (for all designated States except US): TOW-
MOTOR CORPORATION [US/US]; 7800 Tyler
Boulevard, Mentor, OH 44060 (US).

(72) Inventor; and
(75) Inventor/Applicant (for US only) : REEVES, Jerry, L.
[US/US]; 17790 Frost Road, Dallas, OR 97338 (US).

(74) Agents: HICKMAN, Alan, J. et al.; Caterpillar Tractor
Co., 100 Northeast Adams Street, Peoria, IL 61629
(US).

(81) Designated States: AT (European patent), BE (Euro-
pean patent), CH (European patent), DE (European
patent), FR (European patent), GB (European pa-
tent), JP, LU (European patent), NL (European pa-
tent), NO, SE (European patent), US.

With international search report.
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(57) Abstract

Container handlers comprise a plurality of double-act-
ing hydraulic cylinders (18, 29-32, 35, 36) to effect the various
side shift, twist lock, tilt, height adjustment, and spread
modes of operation. Separate control valves and hoses, en-
trained over the mast assembly (12) having the attachment
thereon, are required to effect such functions selectively. This
invention is directed to a programmed electro-hydraulic con-
trol circuit (37) which reduces the required number of hoses
to two and provides a non-complex system which can be op-
erated expeditiously. The control circuit comprises a main
control valve (39) and a master switch (41), each movable be-
tween first and second positions, first (42) and second (43)
switches each movable between a closed position connecting
a power source (40) to the master switch and an open posi-
tion disconnecting the power source from the master switch,
and a plurality of solenoid-actuated control valves (44-46),
each connected to the main control valve and to the master
switch for actuation to preselected first or second positions
thereof in concurrent response to the main control valve be-
ing in one of its first or second positions, the master switch
being in one of its first or second positions, and a respective
one of the first and second switches being in its closed posi-
tion.
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Description

Container Handler With Programmed
Electro-Hydraulic Control Circuit

Technical Field
This invention relates generally to a

programmed electro-hydraulic control circuit and more
particularly to an electro-hydraulic control circuit
for a container handler to selectively actuate a
plurality of hydraulic cylinders thereof to effect the

various container handling functions.

Background Art

The container handler attachment for a 1ift
truck is adapted to pick-up, move, and deposit empty
containers, ha&ing lengths up to forty feet, at desired
locations for storage or f£illing purposes. The
container handler attachment has a plurality of
double-acting hydraulic cylinders mounted thereon to
effect the various spread, side shift, side tilt,
height adjustment, and twist lock functions whereby the
container can be picked-up and transported even though
it is disposed at various orientations relative to
ground level. The hydraulic control system for
selectively actuating the cylinders normally includes a
separate directional control valve and attendant
actuating lever for each handling function and separate
hydraulic hoses for each control valve that are
interconnected between the 1lift truck and the
attachment.

This rather complicated control system thus
necessitates substantial space on the vehicle and
subjects the numerous hoses (e.g., ten) to potential

damage since they must be entrained over the mast of
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the vehicle. 1In addition, the relatively large number

o

of control valves required, e.g., seven, adds to the
complexity of the control system and increases the .
potential for leakage and related failures in )
comparison to systems wherein a lesser number of
control valves are required. Also, since the operator
must manipulate the control levers for the valves
individually, the container handling functions cannot
be effected as expeditiously as desired.
The prior art has recognized the desirability
of providing an electro-hydraulic control circuit
wherein a solenoid-actuated directional control valve
is placed on an attachment to reduce the number of
hydraulic hoses required between the vehicle proper and
the attachment. For example, U.S. Patent No.
3,897,805, issued on August 5, 1975 to Robert Casey and

. assigned to Caterpillar Tractor Co., broadly discloses

this type of electro-hydraulic control circuit.

The present invention is directed to an
improved electro-hydraulic control circuit which
overcomes one or more of the problems as set forth
above.

Disclosure of the Invention

In one aspect of the present invention, a
programmed electro-hydraulic circuit comprises a
pressurized fluid source, a main control valve
connected to the source, an electrical power source, a
master switch connected to the power source, first and
second switches, and a plurality of solenoid-actuated

flow control valve means for actuation to preselected

oy

first or second positions thereof in concurrent
response to the main control valve being in one of its

first and second positions, the master switch being in
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one of its first and second positions, and a respective
of the first and second switches being in its closed
position. -

In another aspect of this invention, the
programmed electro-hydraulic control circuit controls
the various functions of a container handler having a
mast assembly, a carriage mounted for vertical movement
on the mast assembly, and a container handling
attachment. The container handling attachment includes
a lower frame assembly slidably mounted on the carriage
for transverse movement relative to the mast assembly,
an upper frame assembly mounted for vertical and
pivotal movement on the lower frame assembly, a pair of
extensible beams mounted on opposite ends of the upper
frame assembly, and a latch movably mounted on an end
of each of the beams. A plurality of cylinders are
controlled by the electro-hydraulic control circuit to
selectively effect the various spread, side shift, side
tilt, height adjustment, and twist lock functions of
the container handler. '

The electro-hydraulic control circuit of this
invention will thus reduce the required number of
control valves over conventional hydraulic control
circuits (e.g., from seven to three), reduce the number
of hydraulic hoses required to extend from the vehicle
proper, over the mast, and to the container handler
attachment (e.g., from ten to two), require
substantially less space on the vehicle since the
solenoid-actuated valves can be located on the
container handler attachment, reduce the number of
control levers required, and enable the operator to
expeditiously actuate the control circuit to effect the

various container handler functions.
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Brief Description of the Drawings

Other advantages and objects of this invention
will become apparent from the following description and
accompanying drawings wherein:

Figure 1 is a partial side elevational view of
a container handler comprising a lift truck having a
container handler attachment mounted forwardly thereon;

Figure 2 is a front elevational view of the
container handler attachment;

Figure 3 schematically illustrates a
programmed electro-hydraulic control circuit embodiment
of the present invention for controlling the various
functions of the container handler attachment;

Figure 4 schematically illustrates an
electrical circuit of the latching relay type adapted
for use with the control circuit of Figure 3; and

Figure 5 is a chart setting forth the various
functions of the control circuit, including control

valves and electrical switches thereof.

Best Mode for Carrving Out the Invention
GENERAL DESCRIPTION OF CONTAINER
HANDLER ATTACHMENT 10

Figs. 1 and 2 illustrate a container handler

comprising a container handler attachment 10 mounted
forwardly on a vehicle 11, shown in the form of a lift
truck. The 1lift truck includes a conventional mast
assembly 12 having a pair of fixed uprights 13 and a
pair of movable uprights 14 mounted for vertical
movement on the fixed uprights. The movable uprights
are adapted to be selectively raised and lowered on the
fixed uprights by a double-acting hydraulic lift
cylinder and chain reeving arrangement 15 which also
functions to move a carriage 16 on uprights 14 in a
well-known manner.

wi
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Container handler attachment 10 comprises a
rectangular lower frame assembly 17 slidably mounted on
carriage 16 for transverse movements or side shifting
thereon. Side shifting of the frame assembly is
effected by a double-acting hydraulic cylinder 18
having its head end pivotally connected to carriage 17
at 19 and its rod end pivotally connected to frame
assembly 17 at 20. Selective extension and retraction
of cylinder 18 will thus effect transverse side
shifting of the frame assembly on the carriage, as
described more fully hereinafter.

Container handler attachment 10 further
comprises an upper frame assembly 21 including a hollow
beam 22 having extension members 23 and 24
telescopically mounted in each end thereof. A pair of
extension members 25 and 26 are telescopically mounted
in hollow upright legs of frame assembly 17 and are
pivotally connected to beam 22 by a hinge connection 27
and a pivot connection 28, respectively.

Beam 22 is thus mounted for both vertical and
pivotal movement on frame assembly 17 with such
movements being effected by double-acting hydraulic
lift and tilt cylinders 29 and 30, each pivotally
interconnected between the beam and frame assembly. In
particular, simultaneous extension or retraction of the
cylinders will move opposite ends of the beam
simultaneously for lifting purposes, whereas extension
of one cylinder and retraction of the other cylinder
will 1ift one end of the beam relative to the other end
thereof, whereby the beam may be selectively placed in
various orientations relative to ground level.

A pair of spread cylinders 31 and 32 are each
pivotally interconnected between beam 22 and the
exposed end of a respective extension member 23 or 24.

Selective extension and retraction of cylinders 31 and

A WIPO
ZERNATIONS
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32 will thus extend or retract the members to
accommodate the picking-up of containers of various
lengths.

[

Standard latch mechanisms 33 and 34 are
pivotally mounted on the ends of members 23 and 24,
respectively, to engage a container to be lifted under
control of latch cylinders 35 and 36, respectively.
The latch mechanisms may either comprise the standard
"twist-lock" or the standard "prong-type" latching

-mechanisms. Latch mechanisms of this type are

disclosed in U.S. Patent No. 3,752,346 issued on August
14, 1973 to Norman D. Thompson, et al.

Since the above-described structures are well
known in the art, further explanation thereof is deemed
unnecessary for a full understanding and practicing of

this invention.

DESCRIPTION OF ELECTRO-HYDRAULIC
CONTROL CIRCUIT 37
Figure 3 illustrates an electro-hydraulic

control circuit 37 for selectively actuating cylinders

18, 29-32, 35, and 36. In the broadest aspect of this
invention, the control circuit comprises a pressurized

fluid source 38, a main control valve 39 connected to

the fluid source and movable between first and second
positions L and R (with an intermediate or neutral

position N), an electrical power source 40, a master

switch 41 connected to the power source and movable

between first and second positions A and B, a relay 60
connected to the master switch 41 and first and second
switches 42 and 43, each movable between a closed >
position connecting the power source to the master )
switch and an open position disconnecting the power

source from the master switch.

Nom WIPO
ZERNATIONS
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In addition, the control circuit comprises a
plurality of solenoid-actuated control valves 44, 45,
and 46, each connected to the main control valve and to
at least one of the relay 60 and master switch 41 for
actuation to preselected first R or second L positions
thereof in concurrent response to the main control
valve being in one of its first or second positions,
the master switch being in one of its first or second
positions, and at least one of the first 42 or second
43 switches being in its closed position. Such
concurrent positioning of the main control valve and
switches will enable the operator to effect the desired
combination of functions, i.e., side shifting via
cylinder 18, tilt or height adjustment via cylinders 29
and 30, spreading via cylinders 31 and 32, and latching
of the container onto the vehicle via cylinders 35 and

36,

Relay 60 has a pair of coils 62 and two pairs
of normally closed 66 contacts and two pairs of
normally open contacts 68. One of the normally closed
pairs of contacts 66 passes electrical current to
actuate solenoid operated valve 44 to first position R
when switch 42 is closed and the master switch 41 is in
position A. The other normally closed pair of contacts
66 passes electrical current to actuate solenoid
operated valve 46 to second position L when the master
switch 41 is in position A and switch 43 is closed.
When both switches 42 and 43 are closed and the master
switch is in position A, both pairs of normally open
contacts 68 are moved to a closed position in response
to the actuation of coils 62 which results in passing
electrical current to shift valve 45 to second position
L and valve 46 to first position R. It should be noted
that the relay 60 connects the master switch 41, to
pass electrical current, to selected ones of the
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solenoid operated control valves 44, 45, 46 only when .
the master switch is in position A and at least one of
the first and second switches 42, 43 is in its closed s
position.
It should be noted in Figs. 1-3 that
solenoid-actuated directional control valves 44, 45,
and 46 may be secured on frame assembly 17 of the
container handler attachment as an integrated valve
package 47. This arrangement facilitates the
utilization of only two flexible hydraulic hoses or
lines 48 and a wire harness interconnected between the
valve package and main directional control valve 39
which is mounted in the operator's cab of the 1lift

truck. The hoses are entrained over mast assembly 12

in a conventional manner to provide sufficient slack

therein to enable the container handling attachment to
undergo its various operations.,

‘Referring to Figs. 1 and 3, master switch 41
may be mounted on the dashboard of the oéerator's cab
fdr ready access to the operator. Switches 42 and 43
are mounted on a control handle 49 which is also
readily accessible to the operator. As schematically
illustrated in Figure 3, main directional control valve
39 is suitably connected to the handle to be actuated
thereby (either reciprocated or rotated in a
conventional manner) to its "R" or "L" operational
position from its spring-biased centered or neutral

position illustrated.

LATCHING RELAY CIRCUIT (FIGURE 4)
Figure 4 illustrates a latching relay circuit

e

50 which may be integrated into electro-hydraulic
control circuit 37 to ensure that the control circuit
will be maintained in a selected mode of operation even

though the operator may inadvertently release first or

,
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trigger switch 42 or second or pushbutton switch 43.
The latching relay circuit comprises a pair of
identical latching relays 51 and 51' each including a
solenoid 52 or 52' and a relay contact 53 or 53'. When

5 main directional control valve 39 is maintained in its
neutral (N) position illustrated in Figs. 3 and 4, a
spring biased detent switch 54 will be maintained in
its open position to prevent connection of battery 40
with master switch 41, through the latching relay

10 circuit.

However, assuming shifting of directional
control valve 39 to its "R" position, for example,
detent switch 54 will close to connect battery 40 to
the latching relay circuit. Further assuming the

15 placing of master switch 41 in its "A" position and a
closing of switch 43 to extend twist-lock cylinders 35
and 36, solenoid 52 will be energized to close relay
contact 53. Further assuming that the operator
inadvertently releases switch 43 to permit it to open,

20 the twist-lock cylinders will remain in their extended,

actuated conditions of operation since battery 40 will

remain connected to master switch 41.

The locking function will continue until the
operator again manually returns main directional

25 control valve 39 to its "N" or neutral position of

operation to deactivate the latching relay circuit,

i.e., detent switch 54 will automatically reset to its

open position illustrated in Figure 4.

The latching relay circuit will thus ensure
that the selection of a particular function of the

container handler attachment will continue until the

30

main directional control valve is returned to its
neutral position. For example, in the absence of the
latching relay circuit, placing of the main directional

35 control valve in one of its "L" or "R" positions,

\)
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depression and closing of one of the switches 42 or 43,
and subsequent inadvertent release of the closed switch
would actuate side shift cylinder 18 which could be
disconcerting to the operator.

Industrial Applicability

Electro-hydraulic control circuit £finds
particular application to container handler attachment
10 to ensure selective and expeditious actuation of one
or more cylinders 18, 29-32, 35, and 36. The circuit
also enables directional control valves 44, 45, and 46

to be mounted as valve package 47 on frame assembly 17

~of the attachment. Thus, only two flexible hoses 48

15

20

25

30

and a wire harness need be entrained over mast assembly
12 in contrast to a conventional control circuit
wherein.ten such hoses are required along with seven
corresponding directional control valves and attendant .
control levers mounted in the operator's cab. The
single wire harness is utilized with control circuit 37
to interconnect the valve package with master switch
41, relay 60 and switches 42 and 43, mounted on single
control handle 49 mounted in the operator's cab.

The various modes of operation of container
handler attachment 10 and its associated
electro-hydraulic control circuit 37 are illustrated in
the chart of Figure 5. As illustrated, side shift
cylinder 18 is actuated to selectively position the
attachment adjacent to a container to be picked-up by
placing main directional control valve 39 in either its
"L" or "R" position, placing the master switch 41 in
position A and closing switch 43. For example, placing
master switch 41 in position A and closing switch 43
will condition relay 60 to pass electrical current to
shift solenoid valve 46 to position L. Movement of the

35control valve to its "R" position will communicate pump
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pressure to the head end of side shift cylinder 18 and
simultaneously exhaust the rod end thereof sequentially
through valves 45 and 44 to extend the cylinder to
shift the container handler attachment leftwardly in
Figure 2.

When the attachment is properly positioned
adjacent to the container to engage latch mechanisms 33
and 34 therewith, main direction control valve is moved
to its "R" position, master switch 41 is placed in its
"A" position and trigger switch 42 is depressed to its
closed position to actuate relay 60 and thereby control
valve 44 will move to its "R" position. Twist lock
cylinders 35, 36 will thus extend to engage latch
mechanisms 33 and 34, respectively, with the container.

When the operator desires to tilt upper frame

-assembly 21 on lower frame assembly 17, master switch

41 will be again positioned at "A" whereas switches 42
and 43 will be closed, as reflected in the chart of
Figure 5. As further indicated in the chart, the
direction of tilt will be dictated by the positioning
of main directional control valve 39 in either its "R"
or "L" position to alternately extend and retract
cylinders 29, 30. The depression and closing of
trigger switch 42 and 43 will function to actuate relay
60 to direct current to valve 45 and 46 to move valve
45 to its "L" position and valve 46 to its "R" position
to actuate cylinders 29 and 30 for both directions of
tilt. A flow divider combiner valve 55 is
interconnected between the cylinders and is further
connected to valve 45 to prevent swapping of head end
fluid between cylinders 29 and 30 and any abrupt
extension or retraction of the cylinders during the

tilt mode of operation.

SUREZ 7
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One of the features of this invention is that
placing of master switch 41 in position "A"™ will enable
the operator to effect the twist lock, tilt and side
shift functions, whereas the switch must be placed in
position "B" to effect the height adjustment and spread
functions. Thus, the operator need only be concerned
with placing master switch 41 in either its "A"™ or "B"
position, rotating handle 49 (Figure 1) to place main
directional control valve 39 in either its "R" or "L"

position, and thereafter depressing switch 42 and 43,

to effect the desired mode of operation of the
attachment.

Referring once again to Figure 5, the height
adjustment of the attachment is affected by actuating
cylinders 29, 30 simultaneously. As shown, master
switch 41 is placed in its."B" position and switch 43
is closed with the exéension or retraction of the
cylinders being dictated by the "R" or "L" position of
main directional control valve 39. Depression of
button switch 43 will place control valve 45 in its "R"
position without the aid of relay 60 for both extension
and retraction of cylinders 29, 30.

Should the operator desire to spread upper
frame assembly 21 by extending extension members 23 and
24 thereof, he will move main directional control valve
39 to its "R" position and master switch 41 to its "B"
position. The operator is then enabled to depress and
close trigger switch 42 whereby control valve 44 will
be placed in its "L" position of operation without the
aid of relay 60. Cylinders 31, 32 are thus extended to
accommodate the container handler attachment to
containers having various lengths. Conversely, the
same switch pattern will be utilized to retract the
cylinders, but with main directional control valve 39
being placed in its "L" position to retract the

cylinders, as also reflected in the chart of Figure 5.

(]
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Other aspects, objects, and advantages of this
invention can be obtained from a study of the drawings,

the description, and the appended claims.
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Claims

1. A programmed electro-hydraulic control c
circuit (37) comprising

a pressurized fluid source (38);

a main control valve (39) connected to said
source (38) and movable between first (R) and second
(L) positions;

an electrical power source (40);

a master switch (41) connected to said power
source (40) and movable between first (A) and second
(B) positions;

first (42) and second (43) switches each
movable between a closed position connecting said power
source (40) to said master switch (41l) and an open
position disconnecting said power source (40) from said
master switch (41); and

a plurality of solenoid-actuated control valve
means (44,45,46), each connected to said main control
valve (39) and to said master switch (41), and
actuatable to a preselected first (R) or second (L)
position thereof in concurrent response to said main
control valve (39) being in one of its first (R) or
second (L) positions, said master switch (41) being in
one of its first (A) or second (B) positions, and at
least one of said first (42) and second (43) switches

being in its closed position.

2. The control circuit of claim 1 further
including at least one double-acting hydraulic cylinder
(18,29-32,35,36) connected to each of said control :
valve means (44,45,46) for actuation thereby.

BUREAT
, OMPI
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3. The control circuit of claim 1 wherein
said main control valve (39) is further movable to a
neutral position (N), between its first (R) and second
(L) positions, preventing communication of said
pressurized fluid source (38) to said control valve
means (44,45,46) and wherein said control valve means
(44,45,46) includes first (44), second (45) and third
(46) control valve means each further movable to a
neutral position (N) between the first (R) and second

(L) positions thereof.

4. The control circuit (37) of claim 3

further includes a relay (60) connected to said master
switch and said first, second and third control valve

means (44,45,46), said relay (60) being actuatable to
move at’leasé one of said first, second and third
control valve means (44,45,46) in response to said
master switch (41) being in said first position (A) and
at least one of said first (42) and second (43) .
switches being in the closed position.

5. The control circuit (37) of claim 4
wherein said relay (60) is actuatable to move said
third control valve means (46) to the second position
(L) in response to said first switch (42) being in the
open position and said second switch (43) being in the

closed position.

6. The control circuit (37) of claim 4
wherein said relay (60) is actuatable to move said
first control valve means (44) to the first position
(R) in response to said first switch (42) being in the
closed position and said second switch (43) being in

the open position.
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7. The control circuit (37) of claim 4
wherein said relay (60) is actuatable to move said
second control valve means (45) to the second position
(L) and said third control valve means (46) to the
first position (R) in response to said first (42) and
second (43) switches being in the closed position.

8. The control circuit of claim 3 further
including first cylinder means (18) for extending in

‘response to positioning of said main control valve (39)

in its first position (R) and retracting in response to
positioning of said main control valve (39) in its
second position (L) with both such extension and
retraction being in response to said mastér switch (41)
being in its first (A) position, said first (42) switch
being in its open position and said second switch (43)-
being in its closed position, each of said first (44)
and second (45) control valve means being in its
neutral position (N), and said third control valve

means (46) being in its second position (L).

9. The control circuit of claim 8 further
including second cylinder means (35,36) for extending
in response to said main control valve (39) being in
its first position (R) and retracting in response to
said main control valve (39) being in its second
position (L) with both such extension and retraction
being in response to positioning of said master switch
(41) in its first position (A), positioning of said
first switch (42) in its closed position, positioning
of said second switch (43) in its open position,
positioning of said first control valve means (44) in
its first position (R), positioning of said second
control valve means (45) in its neutral position (N),
and positioning of said third control valve means (46)
in its neutral position (N).




WO 83/02483 PCT/US82/00057

10

15

20

25

30

35

-17-

10. The control circuit of claim 9 wherein
said first cylinder means (18) includes a single
double-acting hydraulic cylinder (18) and said second
cylinder means (35,36) includes a pair of double-acting

hydraulic cylinders (35,36).

11. The control circuit of claim 9 further
including a pair of third cylinder means (29,30) for
alternately extending or retracting when said main
control valve (39) is in its first (R) or second (L)
position, respectively, with both such extension and
retraction being in response to said master switch (41)
being in its first position (A), said first switch (42)
being in its closed position, said second switch (43)
being in its -closed position, said first control valve
means (44) being in its neutral position (N), said
second control valve means (45) being in its second
position (L), and said third control valve means (46)

being in its first position (R).

12. The control circuit of claim 11 wherein
simultaneous extension or retraction of said pair of
third cylinder means (29,30) is responsive to
positioning of said master switch (41) in its second
position (B), positioning of said first switch (42) in
its open position, positioning of said second switch
(43) in its closed position, positioning of said first
control valve means (44) in its neutral position (N),
positioning of said second control valve means (45) in
its first position (R), and positioning of said third

control valve means (46) in its neutral position (N).
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13. The control circuit of claim 12 further
including fourth cylinder means (31,32) for extending
when said main control valve (39) is in its first
position (R) and retracting when said main control
valve (39) is in its second position (L), with both
such extension and retraction being in response to said
master switch (41) being in its second position (B),
said first switch (42) being in its closed position,
said second switch (43) being in its open position,
said first control valve means (44) being in its second
position (L), said second control valve means (45)
being in its neutral position (N), and said third
control valve means (46) being in its neutral position
(N) .

14. The control circuit of claim 1 further
including an operator's handle (49) and wherein said
main econtrol valve (39) is connected to saidﬁhandle
(49) for actuation thereby and said first (42) and
second (43) switches are mounted on said handle (49).

15. The control circuit of claim 1 further
including latching relay circuit means (50) for
maintaining said control valve means (44,45,46) in said
preselected position when one of said first (42) and
second (43) switches is in its closed position and is
subsequently moved to its open position and when said
main control valve (39) is in one of its first (R) and

second (L) positions.
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16. The control circuit of claim 15 wherein
said main control valve (39) is further movable to a
neutral position (N) between its first (R) and second
(L) positions and wherein said latching relay circuit
5 means (50) includes switch means (54) for deactivating
said latching relay circuit means (50) to prevent
actuation of said control valve means (44,45,46) in
response to positioning of said main control valve (39)
in its neutral position (N).
10
17. The control circuit of claim 16 wherein
said latching relay circuit means (50) further includes
a solenoid-actuated relay switch (52,53) interconnected
between said master switch (41) and each of said first

15 (42) and second (43) switches.

- 18. A programmed electro-hydraulic control
éircuit (37) in combination with a container handler
(10,11) having a mast assembly (12), a carriage (16)

20 mounted for vertical movement on said mast assembly
(12), and a container handling attachment (10)
including a lower frame assembly (17) slidably mounted
for side shifting on said carriage (16), side shift
cylinder means (18) for laterally shifting said lower

25 frame assembly (17) on said carriage (16), an upper
frame assembly (21) mounted for vertical and pivotal
movement on said lower frame assembly (17), a pair of
lift and tilt cylinder means (29,30) for selectively
lifting opposite ends of said upper frame assembly (21)

30 simultaneously or for lifting one such end relative to
the other end on said lower frame assembly (17), a pair
of extensible members (23,24) slidably mounted on
opposite ends of said upper frame assembly (21), spread
cylinder means (31,32) for selectively extending said

35 extensible members (23,24), a latch (33,34) movably
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mounted on the end of each of said extensible members -
(23,24), latch cylinder means (35,36) for moving each
said latch (33,34) to lock a container on said carriage <
(16), said control circuit (37) including
a pressurized fluid source (38), a main
control valve (39) connected to said source (38) and
movable between said first (R) and second (L)
positions, an electrical power source (40), a master
switch (41l) connected to said power source (40) and
movable between first (A) and second (B) positions,
first (42) and second (43) switches each movable
between a closed position connecting said power source
(40) to said master switch (41) and an open position

~ disconnecting said power source (40) from said master

switch (41), and a plurality of solenoid-actuated
control valve means (44,45,46) for selective actuation
to first (R) and second (L) positions thereof in
concurrent response'to said main control valve (39)
being in one of its first (R) or second (L) positions,
said master switch (41l) being in one of its first (3)
or second (B) positions, and at least one of said first
(42) and second (43) switches being in its closed
position, each of said control valve means (44,45,46)
being connected to said main control valve (39) and to
said master switch (41) and further connected to at
least one of said cylinder means (18,29-32,35,36) to
control actuation thereof.
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19. The combination of claim 18 wherein said
main control valve (39) is further movable to a neutral
position (N), between its first (R) and second (L)
positions, preventing communication of said pressurized
fluid source (38) to said control valve means
(44,45,46) and wherein said control valve means
(44,45,46) includes first (44), second (45) and third
(46) control valve means each further movable to a
neutral position (N) between the first (R) and second

(L) positions thereof.

20. The combination of claim 19 wherein said
side shift cylinder means (18) is responsive for
extending in response to positioning of said main
control valve (39) in its first position .(R) and
retracting in response to positioning of said main,
control valve (39) in its second position (L) with both
such extension and retraction being in response to said
master switch (41) being in its first (A) position,
said first (42) switch being in its open position and
said second switch (43) being in its closed position,
each of said first (44) and second (45) control valve
means being in its neutral position (N), and said third
control valve means (46) being in its second position
(L) .
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21. The combination of claim 20 wherein each
of said latch cylinder means (35,36) is responsive for
extending in response to said main control valve (39) «
being in its first position (R) and retracting in
response to said main control valve (39) being in its
second position (L) with both such extension and
retraction being in response to positioning of said
mastér switch (41) in its first position (A4),
positioning of said first switch (42) in its closed
position, positioning of said second switch (43) in its
open position, positioning of said first control valve

means  (44) in its first position (R), positioning of

- sald second control wvalve means (45) in its neutral

position (N), and positioning of said third control

valve means (46) in its neutral position (N).

22. The combination of claim 21 wherein each
of said 1lift and.tilt cylinder means (29,30) is
responsive for alternately extending or retracting when
said main control valve (39) is in its first (R) or
second (L) position, respectively, with both such
extension and retraction being in response to said
master switch (41) being in its first position (A),
said firstrand second switches (42) being in their
closed positions, said first control valve means (44)
being in its neutral position (N), said second control
valve means (45) being in its second position (L), and
said third control valve means (46) being in its first
position (R).
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23. The combination of claim 22 wherein
simultaneous extension or retraction of said pair of
1ift and tilt cylinder means (29,30) is responsive to
positioning of said master switch (41) in its second
position (B), positioning of said first switch (42) in
its open position, positioning of said second switch
(43) in its closed position, positioning of said first
control valve means (44) in its neutral position (N),
positioning of said second control valve means (45) in
its first position (R), and positioning of said third
control valve means (46) in its neutral position (N).

24. The combination of claim 23 wherein said
spread cylinder means (31,32) is responsive for
extending when said main control valve (39) is in its
first position (R) and retracting when said main
control valve (39) is in its second position (L) with
both such extension and retraction being in response to
said master switch (41) being in its second position
(B), said first switch (42) being in its closed
position, said second switch -(43) being in its open
position, said first control valve means (44) being in
its second position (L), said second control valve
means (45) being in its neutral position (N), and said
third control valve means (46) being in its neutral

position (N).

25. The combination of claim 18 further
including latching relay circuit means (50) for
maintaining said control valve means (44,45,46) in said
preselected position when one of said first (42) and
second (42) switches is in its closed position and is
subsequently moved to its open position and when said
main control valve (39) is in one of its first (R) and

second (L) positions.
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26. The combination of claim 25 wherein said o
main control valve (39) is further movable to a neutral
position (N) between its first (R) and second (L) s
positions and wherein said latching relay circuit means
(50) includes switch means (54) for deactivating said
latching relay circuit means (50) to prevent actuation
of said control valve means (44,45,46) in response to
positioning of said main control valve (39) in its
neutral position (N).

27. The combination of claim 26 wherein said
latching relay circuit means (50) further includes a
solenoid-actuated relay switch (52,53} interconnected
between said master switch (41) and each of said first
(42) and second (43) switches.

28. The combination of claim 18 wherein said
container handler includes a vehicle (11) havin§ an
operator’s cab and said mast assembly (12) is mounted
forwardly on said vehicle, said master switch (41),
said first (42) and second (43) switches, and said main
control valve (39) being mounted in said operator's cab.

29. The combination of claim 28 further
including an operator's handle (49) mounted in said
operator's cab and wherein said main control valve (39)
is connected to said handle (49) for actuation thereby
and said first (42) and second (43) switches are
mounted on said handle (49).
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30. The combination of claim 28 wherein
control valve means (44,45,46) are mounted as an
integrated valve package (47) on said lower frame
assembly (17) and further including only one pair of
flexible hydraulic hoses (48) interconnected between
said main control valve (39) and said valve package
(47) and entrained over said mast asseﬁbly (12) .
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