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@ Hydraulic circuit for self-undecking crane.

® A hydraulic circuit for a sel-undecking crane
having a separable upper and retractable legs with
extendable jacks for elevating the upper, said circuit
comprising first means to raise and lower said legs,
second means to extend and retract said jacks, and
third means responsive to the extension of said jacks
to render said first means inoperative.
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Hydraulic Circuit for Self-Undecking Crane

This invention relates to a hydraulic circuit for
self-undecking cranes, and more particularly, to a
hydraulic circuit for such cranes which utilize
swingably deployable legs to support the upper
during the self-undecking procedure.

in the drawings:

Figure 1 is a side elevational view of a self-
undecking crane incorporating the present inven-
tion.

Figure 2 is a top plan view of the crane
shown in Figure 1 with portions thereof broken
away and eliminated, and

Figure 3 is a schematic diagram of a hydrau-
lic circuit according to the present invention.

The self-undecking crane, indicated generally
at 10 in Figures 1 and 2, includes an upper works
12 rotatably mounted by means of a turntable
bearing 14 on a lower works or carrier 16. A ring
18 mounted on the upper 12 is releaseably se-
cured to the inner race of the turntable bearing 14,
such as, for example, shown in U. S. patent
3,923,407, issued Dec. 2, 1975 to L. B. Jensen and
R. E. Thune, wherein a locking ring, actuated by a
hydraulic cylinder, is expanded to lock the ring to
the inner race and contracted to unlock the same.
This hydraulic cylinder, while not shown in Figures
1 and 2, is shown in Figure 3 at 20. With the
cylinder 20 contracted the turntable bearing 14 is
released from the ring 18 and the upper 12 may be
separated from and elevated above the carrier 16,
as shown in Figure 1. '

A pair of legs 22 are mounted to a cross tube
24 and are manually pivotable about a vertical axis
between a stowed position, as shown by the solid
line position in Figure 2 and an outward position, as
shown in phantom line in Figure 2. The legs 22 are
pinned or otherwise secured in these two positions.
A hydraulic cylinder 28 is connected through a
crank arm to the cross tube 24. Retraction of the
hydraulic cylinder 26 will rotate the cross tube 24
and the attached legs 22 from their outward, rear-
ward (relative to the upper 12) extending position
shown in phantom line in Figure 2 to a vertical
position as shown in Figure 1. Extension of the
cylinder 26 will return the legs 22 from vertical
orientation to a substantially horizontal position. Hy-
draulic jacks 27 and 29 are incorporated into and
extend from the free end of the front legs 22.

A pair of rear legs 28 are pivotably mounted on
the rear of the upper 12. A pair of cylinders (not
shown in Figures 1 and 2, but identified in Figure 3
at 40 and 42) are operatively connecied to each
leg 28 and rotate the legs through 180 degrees
between an upright stowed position, as shown in
Figure 2, and an outward operative position, as
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shown in Figure 1. Each of the pair of cylinders 40
and 42 has one cylinder positioned inside the hori-
zontal portion of the L-shaped leg and pinned be-
tween that position and a link member pivotably
secured to the hinge connection of the leg to a
hollow beam on the upper 12. The other cylinder of
each pair is positioned inside the hollow beam and
is pinned between the link member and the beam.
Contraction of both cylinders in each pair of cyl-
inders 40 and 42 will cause that leg 28 with which
they are associated to rotate to the outward, oper-
ative position, and extension of both will rotate that
leg to its inward, stowed position. A pair of jacks 31
and 33 are incorporated into and extend from the
free end of each of the rear legs 28.

A pump 30, driven by an engine on the upper
12, draws hydrauiic fluid from a reservoir 32 and
discharges fluid under pressure through a conduit
34 to a closed-center, power-beyond, control valve
36. The valve 36 provides power-beyond capability
through conduit 38 and controls the raising and
lowering of the cranes’ counterweight through con-
duit 44 and 46. A conduit 48 connects the valve 36
with the reservoir 32. The conduit 38 connects with
a two-position vailve 50 to which conduits 52 and
54 are also connected. With the vaive 50 in its
upward position, as shown in Figure 3, conduit 54
is blocked and conduit 52 is in communication with
conduit 38 to supply hydraulic fluid pressure from
the pump 30 to other hydraulic components on the
upper 12, such as for example, the hydraulic disk
brake circuit for the draw works as disclosed in U.
S. Patent Application, Serial Number (Docket
10120). The conduit 54 connects with the power-
beyond port of conirol vaive 56 and branches into
parallel pressure passage 58. The control valve 58
is in a valve bank including valves 60, 62, 64, and
66. A power-beyond passage 68 connects between
these valves and the parallel pressure passage 58
connects with each valve through a check valve. A
return conduit 70 is also connected to each of
these valves.

The valve 58 is also connected through con-
duits 72 and 74 with the rod and head ends re-
spectively of the jack 31. A pair of pilot-operated
check valves 76 and 78 are interposed in conduits
76 and 78 respectively with each check vaive pi-
loted off the other conduit. With the vaive 58 posi-
tioned as shown in Figure 3, the conduits 72 and
74 are connected with the reservoir 32 through
conduit 70 and the check valves 76 and 78 are
seated to hydraulically lock the jack 31. Shifting the
valve 56 to the left will connect the rod end of jack
31 with pump pressure through conduit 72. This
pressure will unseat check valve 76 and will be
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directed as a pilot pressure to unseat check valve
78; the heat end of jack 31 thereby being con-
nected to the reservoir 32. The jack 31 will there-
fore be contracted. Shifting the vaive 56 to the right
will. connect conduit 74 with pump pressure and
open the pilot check valve 76. The jack 31 will
thereby be extended. A thermal expansion, pres-
sure relief valve 80 is connected across the check
valve 76 to permit the exhaust of hydraulic fluid
dus to fluid expansion from heat, such as exposure
to the sun, through conduit 72 and the open center
valve 56 to the reservoir 32 through conduit 70.
The pilot check vaives 76 and 78 and the relief
valve 80 are preferably incorporated into a valve
block 82 physically attached to the jack 31.

The valve 60 is connected through conduits 84
and 86 to the rod and head ends respectively of
jack 27, with a valve block 88 interposed therein.
The valve 60 controls the extension and retraction
of jack 27 in the same way as valve 56 controls
jack 31. Similarly, control valves 64 and 66 are
arranged to control the extension and retraction of
jacks 33 and 29 respectively with similar valve
blocks 90 and 92 aitached to the associated jacks
and interposed between the valves and the jacks.

The control valve 62 is connected via conduit
94 to the rod end of each of the cylinders 26, 42,
and 40, while conduit 96 connects this vaive with a
two position valve 98. A pair of pilot-operated
check valves 100 and 102 are interposed in con-
duits 94 and 96 respectively and are piloted off the
pressure in the other conduit. The valve 98 is
spring biased toward the right, as viewed in Figure
3, wherein conduit 96 connects with a conduit 104,
which connects with the head end of each of the
cylinders 26, 42, and 40, and a conduit 108 leading
to reservoir 32 is blocked. When shifted to the left,
i.e. the position shown in Figure 3, under the infiu-
ence of pressure acting through actuator 29, the
valve 98 connects conduits 96 and 104, and blocks
conduit 106. The pressure to actuator 99 is pro-
vided from the one of jacks 27, 31, 29 and 33
having the highest pressure in its head end, in
which end pressure is created when resistance to
extension is encountered. A pilot line 106 sensing
the pressure in the head end of jack 31 and a pilot
line 108 sensing the pressure in the head end of
jack 27 are connected to opposite ends of a shuttle
valve 110. Similarly, pilot lines 112 and 114 sens-
ing the pressure in the head end of jacks 33 and
29 respectively are connected to opposite ends of
shuttle valve 116. The central connection of shuttie
valves 110 and 116 are connected through pilot
lines 118 and 120 respectively to a third shuttle
valve 122, the central connection of which connects
with actuator 99 through pilot line 124. The shuttle
valve 110 transmits the higher of the two pressures
in the head end of jacks 31 and 27 to the shuttle
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valve 122, while the shuttie valve 116 transmits the
higher pressure in jacks 33 and 29 to the shuttle
valve 122. The latter vaive transmits to the actuator
99 the higher of the pressures in pilot lines 118
and 120. The actuator 99 then shifts the vaive 98,
against its spring bias, to the left when the pres-
sure received thereby exceeds a predetermined
pressure. When so shifted, pressure communica-
tion between the control vaive 62 and the head end
of cylinders 2, 42 and 40 is precluded. Conse-
quentiy, these cylinders cannot be extended, even
though the valve 62 is shifted to the right, when the
pressure in the head end of any one of the jacks
oxceeds a predetermined pressure. The impor-
tance of this arrangement is that an inadvertant
retraction of the legs 22 and 28 is preciuded when-
ever one of the jacks 27, 29, 31 and 33 has been
extended with sufficient pressure to support at least
a portion of the upper's weight.

A closed-center, power-beyond, control valve
126 receives fluid pressure from the power-beyond
port of valve 66 through conduit 128 and is con-
nected to the head and rod ends of cylinder 20
through conduits 130 and 132 respectively. The
locking ring, to which cylinder 20 is connected, is
released or.unlocked from the turntable bearing 14
by shifting the valve 126 upward to pressurize
conduit 132 and the rod end of cylinder 20. Shifting
valve 126 downward will pressurize the head end
of cylinder 20 through conduit 130 extending the
cylinder and causing the locking ring to laich or
lock the ring 18 to the turntabie 14. .

The present invention provides a circuit which
minimizes the possibility of imposing the weight of
the upper on supporting legs when the legs are
oriented in other than a vertical orientation. Con-
sequently, the invention precludes damaging the
upper legs through imposition of bending loads
thereon. In addition, the upper when supported on
the legs is maintained in a stable configuration and
the possibility of accidentally dropping the upper
onto the ground or the carrier is minimized.

While a preferred embodiment of the present
invention has been shown and described herein, it
will be appreciated that various changes and modi-
fications may be made thersin without departing
from the spirit of the invention as defined by the
scope of the appended claims.

Claims

1. In a self-undecking crane having an upper
separable from a carrier, a front pair of swingably
retractable legs and a rear pair of swingably retrac-
table legs; and an engine-driven pump on the up-
per; comprising:

a cylinder for swinging said front legs to a vertical
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orientation;

cylinder means arranged to swing said rear legs to
a vertical orientation;

a jack incorporated into each leg for elevating said
upper above said carrier;

a cylinder control valve for selective connection of
said pump and said cylinder and cylinder means
for actuation thereof;

jack control valve means for selective connection of
said pump and said jacks for extension thereof;
and

a blocking valve responsive to pressure in said
jacks for blocking communication between said cyl-
inder valve and said cylinder and cylinder means.
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2. The invention according to claim 1, and
further comprising; a pluarlity of shuttle valves for
directing the pressure in the jack with the highest
pressure to said blocking valve.

3. The invention according to claim 2, and
further comprising; pilot operated check valve
means associated with each jack to hydraulically
lock said jack in the absence of pressure from said
pump.

4. The invention according to claim 3, and
further comprising:

a lock ring cylinder for unlocking said upper from
said carrier; and

a lock ring control vaive for selectively connecting
said pump to said cylinder.
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