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(57) ABSTRACT 
A free fall operating circuit for a hydraulic winch of 
the type including a hydraulically releasable free fall 
clutch includes a pump normally operable to release 
the clutch and a sensing valve operable to cut off the 
pump and allow the clutch to reset whenever there is 
relatively higher pressure in either main operating line 
for the winch motor, the net result being that there is 
free fall action whenever the main valve operating 
lever is in neutral. The circuit includes a lockout 
valve, and this is interlocked with the machine start 
circuit to prevent starting while the clutch is released. 
A safety valve and circuit prevent resetting of the 
clutch while the winch drum is in free fall motion. 

11 Claims, 2 Drawing Figures 
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FREE FAILL CIRCUIT FOR HYDRAULIC WNCH 

BACKGROUND OF THE INVENTION 

Hydraulic it is have found increasing use in dragline 
excavators, cranes and other machines. Such winches 
are designed for power operation in both directions; 
and this constitutes a disadvantage where is desired to 
have a free fall in one direction, for example to allow 
a dragline operator to throw out his bucket or a crane 
operator to quickly lower a load. To overcome this 
problem, winches have been designed which include a 
spring set, hydraulically released clutch operatively in 
terposed between the drive mechanism and the winch 
drum, the idea being to release the clutch whenever a 
free fall is desired. Prior actuating circuits for such 
winches have not, however, been entirely satisfactory, 
in part because they have been electrically operated 
whereas it is more desirable to have a full hydraulic op 
eration. 

SUMMARY OF THE INVENTION 

It is the general object of this invention to provide hy 
draulic operating circuit for a hydraulic winch with a 
free fall clutch, the entire circuit being highly effective 
and reliable while remaining relatively simple and inex 
pensive. 
One specific object of the invention is to provide an 

actuating circuit having a sensing valve connected to 
the main operating lines for the hoist motor so that 
there is automatically a free fall action whenever the 
main control valve is in neutral position. It is another 
specific object to provide a circuit including a lockout 
valve interlocked with the machine start circuit to pre 
vent starting the machine while the free fall clutch is 
released. Still another specific object is to provide a cir 
cuit including a safety valve and circuit to prevent set 
ting of the free fall clutch while the winch drum is in 
motion. Other specific objects and advantages will ap 
pear from the description to follow. . . 

BRIEF DESCRIPTION OF THE DRAWING 
FIG. 1 is a block diagram illustrating schematically 

the type of hydraulic winch with which the circuit of 
this invention is intended to be used, and 
FIG. 2 is a schematic circuit diagram illustrating a 

preferred embodiment of the invention. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENT 
The winch illustrated schematically in FIG. 1 is of a 

type known to those skilled in the art; and for this rea 
son and since the invention may be used with various 
specific types of winches, the components of the winch 
are not shown and will not be described in detail. Basi 
cally, the winch includes a reversible hydraulic hoist 
motor 1 which is connected to a revolving cable drum 
2 through a suitable drive 3. In accordance with usual 
practice, an automatic brake 4 is provided; this is a 
spring set, hydraulically released brake which, as will 
become apparent, in normal operation prevents the 
drum 2 from rotating until the operator moves the main 
hoist control valve from neutral position. The brake 4 
operates through a one way, overrunning clutch 5 so 
that the brake effectively operates in only one direction 
- to prevent lowering of the load. In the embodiment 
shown, the brake 4 and clutch 5 are shown as operating 
in connection with the drive 3, but it will be apparent 
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2 
that they may be interposed anywhere between the 
motor 1 and the free fall clutch to be described. A foot 
brake 6 is provided and acts directly on the drum 2 to 
allow the operator to control its rotation, particularly 
in free fall. 
A free fall clutch 7 is operatively interposed between 

the drive 3 and drum 2. This is also a spring set, hydrau 
lically released clutch, and normally provides an opera 
tive connection between the drum 2 and drive 3. When 
it is released as will be described, however, the drum is 
free to rotate in a free fall action controlled by the foot 
brake 6. 
The hydraulic circuitry is shown in FIG. 2. The hoist 

motor 1 is powered by a suitable main fluid source 8 
through a conventional, manually operated hoist con 
trol valve 9, which is a standard opencenter, four way 
directional control valve in the embodiment shown, but 
which can be a pressure compensated valve or any 
other suitable control valve. A main relief valve 10 pro 
vides overall system relief. Two main operating lines 
lead to the motor 1, the left line 11 being the line that 
is pressurized during lowering, and the right line 12 
being the line that is pressurized during raising. The 
brake 4 is connected to the line 11 by a pilot line 4, 
which means that this line must be pressurized before 
the brake 4 will be released allowing the load to be low 
ered. Again, the brake 4 is not effective to prevent a 
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raising action because of the overrunning clutch 5. The 
line 12 includes a conventional counterbalance valve 
13 which also prevents lowering, and is piloted open by 
means of a connection 13' to the line 11. The circuitry 
as thus far described is conventional and well known to 
those skilled in the art. 
The free fall circuit includes a free fall pump 14, 

which may be a separate pump as shown or other suit 
able fluid source, a lockout means in the form of a 
valve 15 and a sensing means in the form of a valve 16. 
An actuating line leads from the pump 14 to the clutch 
7, only the actuating cylinder of which is shown in FIG. 
2, and includes a first portion 17 which leads from the 
pump 14 through the lockout valve 15 to the sensing 
valve 16, and a second portion 18 which leads from the 
sensing valve 16 to the clutch cylinder 7. 
The valve 15 is a manually operated, two position 

valve which is shiftable between "off" and “on' posi 
tions, preferably with a detent action. As seen in FIG. 
2, the valve 15 is in its "off" position in which the actu 
ating line portion 17 is effectively closed, with the 
pump side being cut off and directed to a return line 19 
and the clutch side being opened to exhaust through a 
return line 20. When the valve 15 is shifted to the left, 
it is in its "on' position in which the actuating line por 
tion 17 is open through the valve 15 for delivery of fluid 
from the pump 14. A pressure relief valve 21 leads 
from the actuating line portion 17 to provide system re 
lief for the free fall circuit. 
The sensing valve 16 is a spring centered, three posi 

tion, four way, hydraulically piloted directional control 
valve of standard design. It has two inlets 22 and outlet 
port means in the form of two outlets 23 which are con 
nected to a common return line 24. It is spring biased 
toward a normal, centered position as shown, and in 
this position the two inlet ports 22 are interconnected, 
which serves to connect the lines 17 and 18 and thus 
open the actuating line between the pump 14 and 
clutch cylinder 7. It may, however, be piloted either up 
wardly or downwardly to opposite bypass positions in 
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both of which the inlets 22 are connected to respective 
outlets 23. In either bypass position, the pump side, or 
in other words the actuating line portion 17, is cut off 
and bypassed to the line 24, and the clutch side - the 
portion 18 - is opened to exhaust through the line 24. 
To effect shifting of the valve 16, there is a first pilot 
line 25 leading from the main line 11 to one end of the 
valve 16 and a second pilot line 26 leading from the 
main line 12 to the other end of the valve 16. 
Assuming that the lockout valve 15 has been shifted 

to its "on' position, the pump 16 operates as a release 
means which is normally operable to release the clutch 
7, and thus 7, and thus provide a free fall action. This 
is possible, however, only if the valve 16 is in its cen 
tered position. The centered position of the valve 16 
will be assumed whenever there is no pressure differen 
tial between the lines 11 and 12, which occurs when 
ever the main control valve 9 is in its neutral position. 
Whenever the control valve 9 is shifted, however, ei 
ther the line 11 or the line 12 will have a higher pres 
sure. This will cause the valve 16 to shift to one or the 
other of its bypass positions in which the pump 14 is cut 
off and the line 18 is opened to effectively as the result 
of which the release means is effecrively. deactivated 
and the clutch cylinder 7 will automatically reset. The 
pilot connections 4' and 13' off the line 11 insure suffi 
cient pilot pressure for the line 25, and to insure that 
there will be sufficient pressure in the line 12 for the 
line 26 a low level pressure relief valve 27 is interposed 
between the motor 1 and the connection of the pilot 
line 26. That is, while the ordinary operating pressure 
in the lines 11 and 12 would often be sufficient to shift 
the valve 16, it is possible that the pressure would be 
insufficient under light load or other conditions; and 
the pilot lines 13' and 14' and valve 27 serve in effect 
as signal pressure generating means interposed in the 
lines 11 and 12 between the point of connection of the 
respective pilot line 25 and 26 and the motor 1, which 
means insure sufficient pilot pressure for the valve 16 
under all conditions. The signal pressure generating 
means serve another desirable purpose in that they in 
sure that there will be sufficient pressure to shift the 
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valve 16 before there is sufficient pressure to operate . 
the motor 1. As a result, the clutch 7 will reset before 
the motor 1 moves, thus providing for smooth, jerk-free 
operation. While the arrangement shown is quite satis 
factory, other signal pressure generating means known 
to those skilled in the art could be substituted. 
The circuit as thus far described provides a fully hy 

draulic free flow control circuit which is highly effec 
tive and reliable while being quite simple. It should be 
noted in this connection that, once the valve 15 has 
been shifted, the operator can actuate the free fall cir 
cuit simply by shifting the valve 9 to neutral position, 
thus removing the necessity for any additional controls. 
While the free fall circuit is fully functional as thus 

far described, certain safety features are provided in 
the preferred embodiment. First, it is desirable to be 
able to prevent the machine from being started while 
the free fall circuit is actuated. That is, the operator 
may choose to turn off the entire machine with a load 
suspended, and might then restart the machine without 
remembering to deactuate the free fall circuit first. To 
prevent this, the valve 15 is interlocked with the overall 
start circuit for the machine. The start circuit is shown 
schematically at 28, and includes the usual main switch 
and other elements. In addition, the operating lever for 
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4 
the valve 15 physically carries a switch means in the 
form of a bridging contact 29 which is in the start cir 
cuit so that the start circuit is completed only when the 
valve 15 is in the "off" position shown in FIG. 2. 

It is also desirable to prevent resetting of the clutch 
cylinder 7 during free fall movement. That is, free fall 
movement is intended to be controlled by the foot 
brake 6, and resetting of the clutch cylinder 7 while the 
drum 2 is running free could result in a sudden stop 
which could very easily severe damage to the winch or 
boom, or cable breakage. To prevent this, the preferred 
embodiment includes a safety means in the form of a 
valve 30 which is interposed in the pilot lines 25 and 
26. The valve 30 is biased toward a normal open posi 
tion shown in FIG. 2 in which the lines 25 and 26 are 
fully open and the valve 16 is operable in the manner 
described above. The valve 30 can, however, be shifted 
downwardly as seen in FIG, 2 to a closed position in 
which the main operating line sides of the lines 25 and 
26 are blocked and the sensing valve sides are con 
nected to one another. In closed position, the pressure 
differential between the opposite ends of the valve 16 
is equalized, so that the valve 16 is rendered inoperable 
and remains in its normal centered position. As a result, 
the pump 14 cannot be deactivated as in normal opera 
tion and the clutch cylinder 7 remains released. 
The valve 30 is solenoid actuated, and its actuating 

coil is included in a series safety circuit which also in 
cludes a pressure sensing switch 31 connected to the 
actuating line portion 18 and a speed sensing switch 32 
associated with the drum 2. The pressure switch 31 is 
normally open, but is set to close whenever there is at 
least a minimum selected pressure in the line 18, which 
indicates release of the clutch 7. The speed switch 32 
is also normally open, but is arranged to close when 
ever the output shaft is rotating in either direction at or 
above a preselected minimum speed, which can be zero 
if desired. 
The fact that the drum 2 is operating in a free fall 

mode is indicated by its rotation and by the existence 
of minimum operating pressure in the line 18, and 
whenever these two conditions occur the valve 30 will 
be shifted to effectively prevent the operator from 
shifting the valve 16 by shifting the valve 9, which 
would result in resetting. As soon as either condition 
ceases, however, the operator will be able to shift the 
valve 16 in the usual manner. 
While the safety circuit described will protect against 

undesired resetting during normal operation, it would 
not be effective, for example, in the event of a power 
failure. To prevent damage that might occur as the re 
sult of rapid resetting of the clutch cylinder 7 because 
of such a power failure or other reasons, a dashpot 
valve 33 is interposed in the line 18. This allows free 
flow into the cylinder 7 but the outward flow is adjust 
ably metered to provide a cushioning effect. 
The preferred embodiment of the invention shown 

and described herein is highly effective, not only from 
the standpoint of basic operation as described above, 
but also because it includes important additional safety 
features. While a preferred embodiment has been 
shown and described, however, it will be apparent that 
various modifications in structure and application 
might be made without departure from the spirit of the 
invention. Other particular forms of sensing valves, 
lockout valves, or safety valves could be substituted, 
for example, or the safety circuit or the start interlock 
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could be wholly or partially hydraulic rather than elec 
trical. The invention can of course be used with other 
suitable winches, and in a wide variety of applications. 
In view of the possible modifications, the invention is 
not intended to be limited by the showing herein, or in 
any other way, except insofar as may specifically be re 
quired. 

I claim: 
1. In a free fall actuating circuit for a hydraulic winch 

of the type including a reversible hydraulic motor, a 
pair of opposite main fluid lines connected to the mo 
tor, control valve means in the main fluid lines movable 
between a first position in which there is relatively 
higher pressure in one main fluid line and a second po 
sition in which there is relatively higher pressure in the 
other main fluid line and a neutral position in which the 
pressures in the main fluid lines are substantially equal, 
a rotatable drum driven by the motor, and a normally 
set, hydraulically releasable free fall clutch operatively 
associated with the drum, 
the combination comprising: hydraulic release means 
operative to release the clutch only when the con 
trol valve means is in neutral position; and hydrau 
lically operable sensing means interposed between 
the main fluid lines and release means and auto 
matically operable to deactivate the which means 
to allow the clutch to operatively engage the drum 
in response to relatively higher pressure in either 
main fluid line caused by shifting of the control 
valve means to either first or second position. 

2. The combination of claim 1 wherein: there is a 
safety means associated with the sensing means, said 
safety means having a normal open position in which 
the sensing means is operable and being movable to a 
closed position in which the sensing means is inopera 
ble; and there is a safety circuit that is operable when 
completed to move the safety means from open to 
closed position, said safety circuit including a first ele 
ment which is operatively associated with the drum and 
which is operable to complete the safety circuit only 
when the drum is rotating at or above a selected mini 
mum speed, and a second element in series with the 
first element which is operatively associated with the 
clutch and which is operable to complete the safety cir 
cuit only when the clutch is released. 

3. The combination of claim 1 wherein the elements 
thereof are incorporated in an appartus having a start 
circuit and wherein: there is a lockout means associ 
ated with the release means that is movable between an 
"on' position in which the release means is operative 
and an "off" position in which the release means is not 
operative; and there is a switch means associated with 
the lockout means which completes the start circuit. 
only when the lockout means is in its "off' position. 

4. The combination of claim 3 wherein; there is a 
safety means associated with the sensing means, said 
safety means having a normal open position in which 
the sensing means is operable and being movable to a 
closed position in which the sensing means is inopera 
ble; and there is a safety circuit that is operable when 
completed to move the safety means from open to 
closed position, said safety circuit including a first ele 
ment which is operatively associated with the drum and 
which is operable to complete the safety circuit only 
when the drum is rotating at or above a selected mini 
mum speed, and a second element in series with the 
first element which is operatively associated with the 
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6 
clutch and which is operable to complete the safety cir 
cuit only when the clutch is released. 

5. The combination of claim 1 wherein: the release 
means includes a free fall fluid source and an actuating 
line leading from the fluid source to the clutch, the 
fluid source being operable to deliver fluid through the 
actuating line to release the clutch whenever the actu 
ating line is open; and the sensing means includes a 
sensing valve in the actuating line, said sensing valve 
being biased toward a normal, centered position in 
which the actuating line is open therethrough and being 
hdraulically pilotable to opposite bypass positions in 
both of which the fluid source side of the actuating line 
is cut off and the clutch side is opened to exhaust; and 
there are a pair of hydraulic pilot lines, one connected 
between each main fluid line and a respective end of 
the sensing valve so that the sensing valve is shifted to 
one of its bypass positions when there is relatively 
higher pressure in either main fluid line. 

6. The combination of claim 5 wherein: the sensing 
valve is a normally centered, three position valve with 
two inlet ports and outlet port means; and the actuating 
line includes a first portion leading from the fluid 
source to one inlet and a second portion between the 
clutch and the other inlet; and in the centered position 
of the sensing valve the inlets are connected to one an 
other; and in both bypass positions the inlets are con 
nected to the outlet port means; and the outlet port 
means is connected to a return line. 

7. The combination of claim 5 wherein: there is a 
safety valve interposed in both of the pilot lines, said 
safety valve being biased toward an open position in 
which the pilot lines are open and being shiftable to a 
closed position in which the main fluid line sides of the 
pilot lines are cut off and the sensing valve sides are 
communicated with one another equalize pilot pressure 
on the opposite sides of the sensing valve; and the 
safety valve is shifted from open to closed position in 
response to completion of an electrical safety circuit 
including a speed sensing electric switch operatively 
associated with the winch drum, said switch being nor 
mally open. and being adapted to close in response to 
rotation of the drum at or above a selected minimum 
speed, and a pressure sensing electric switch connected 
in series with the speed sensing switch that is associated 
with the actuating line, said pressure sensing switch 
being normally open and adapted to close in response 
to a selected minimum operating pressure in the actuat 
ing line. 
8. The combination of claim 5 wherein the elements 

thereof are incorporated in an apparatus including an 
electrical start circuit and wherein: there is a lockout 
valve in the actuating line between the fluid source and 
sensing valve, said lockout valve being movable be 
tween 'off' position in which the fluid source side of 
the actuating line is cut off and the clutch side is 
opened to exhaust and an "on' position in which the 
actuating line is open through the lockout valve; and 
there is an electrical switch means operatively associ 
ated with the lockout valve to be actuable in response 
to movement of the lockout valve, said switch means 
serving to complete the start circuit only when the 
lockout valve is in its "off" position. 

9. The combination of claim 8 wherein: there is a 
safety valve interposed in both of the pilot lines, said 
safety valve being biased toward an open position in 
which the pilot lines are open and being shiftable to a 
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closed position in which the main fluid line sides of the 
pilot lines are cut off and the sensing valve sides are 
communicated with one another to equalize pilot pres 
sure on the opposite sides of the sensing valve; and the 
safety valve is shifted from open to closed position in 
response to completion of an electrical safety circuit 
including a speed sensing electric switch operatively 
associated with the winch drum, and switch being nor 
mally open and being adapted to close in response to 
rotation of the drum at or above a selected minimum 
speed, and a pressure sensing electric switch connected 
in series with the speed sensing switch that is associated 
with the actuating line, said pressure sensing switch 
being normally open and adapted to close in response 
to a selected minimum operating pressure in the actuat 
ing line. 

10. The combination of claim 9 wherein: the sensing 
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8 
valve is a normally centered, three position valve with 
two inlet ports and outlet port means; and the actuating 
line includes a first portion leading from the fluid 
source to one inlet and a second portion between the 
clutch and the other inlet; and in the centered position 
of the sensing valve the inlets are connected to one an 
other; and in both bypass positions the inlets are con 
nected to the outlet port means; and the outlet port 
means is connected to a return line. 

11. The combination of claim 10 wherein: there is a 
signal pressure generating means in each main fluid line 
between the motor and the point of connection of the 
associated pilot line, said signal pressure generating 
means serving to develop a pilot pressure sufficient to 
shift the sensing valve before there is an operating pres 
sure sufficient to operate the motor. 

k . . . . 
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