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57 ABSTRACT 

A hydraulically operated winch of the type adapted 
for logging or towing operations and having a rotat 
able winch drum about which a cable or line is en 
trained, a normally disengaged clutch being hydrauli 
cally operable to provide a coupling between a power 
input member and a winch drum drive shaft, a nor 
mally engaged friction brake normally securing the 
winch drum drive shaft against rotation while being 
hydraulically disengagable and a normally engaged 
clutch providing a selective coupling between the 
winch drum drive shaft and the winch drum. A modu 
lating control valve for the winch includes a valve 
body having an inlet chamber in communication with 
a source of fluid under pressure, a single regulating 
spool in the valve being operable to selectively com 
municate fluid under pressure from the inlet chamber 
with respective actuating chambers for the brake and 
the two clutches, the valve also including a modulating 
valve responsive to the positioning of the regulating 
spool for modulating fluid pressure in the inlet cham 
ber. 

6 Claims, 7 Drawing Figures 
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1. 

MODULATING CONTROL VALVE FOR 
HYDRAULICALLY OPERATED WINCH 

BACKGROUND OF THE INVENTION 

The present invention relates to a hydraulically oper 
ated winch and a modulating control valve for operat 
ing the winch. 
The winch is preferably of a type adapted for mount 

ing upon a vehicle used in towing or logging applica 
tions. The winch is further contemplated as having a 
normally disengaged clutch which is hydraulically op 
erable for driving a winch drum in rotation, a normally 
engaged brake being operable in opposition with the 
normally disengaged clutch to hold the winch drum 
against rotation for supporting a load or alone to selec 
tively permit rotation of the winch drum, for example 
in lowering a load, an additional clutch being normally 
engaged to provide a coupling between the winch drum 
and a drive shaft while being hydraulically disengagable 
to permit free wheeling of the winch drum. 
A winch of this type is disclosed in greater detail by 

a co-pending U.S. Pat application Ser. No. 334,354 
filed on Feb. 21, 1973 by Lyle F. Yates et al. 
As noted in the co-pending Patent application, it is 

desirable to provide for operation of such a winch sys 
tem in a plurality of modes by a single control element. 
For example, it is desirable to synchronously operate 
the brake and the normally disengaged clutch in order 
to reel in a load, to hold the load by means of the brake 
and to selectively release the load by partially or com 
pletely disengaging the brake. In a further mode of op 
eration, it is desirable to selectively disengage the nor 
mally engaged clutch to permit free wheeling of the 
winch drum. This mode of operation facilitates manual 
unwinding of cable from the winch drum for example 
by eliminating drag caused by internal components of 
the winch assembly. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention 
to provide a winch of the type disclosed above together 
with a modulating control valve for operating the winch 
assembly. 

It is a further object of the invention to provide a 
modulating control valve which is operable for actuat 
ing a normally disengaged clutch, a normally engaged 
brake and a normally engaged clutch respectively ar 
ranged within a power train for a winch drum of the 
winch assembly. 

It is a further object of the invention to provide such 
a modulating control valve having a single regulating 
spool for selectively actuating the two clutches and the 
brake of such a winch assembly. 

It is a still further object of the invention to provide 
such a modulating control valve having therein modu 
lating means which are also responsive to the regulating 
spool. 
Additional objects and advantages of the present in 

vention are made apparent in the following description 
having reference to the accompanying drawings. 

BRIEF SUMMARY OF THE DRAWINGS 

FIG, is a side elevation view of a log skidder includ 
ing a towing or logging winch constructed according to 
the present invention. 
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2 
FIG. 2 is a schematic representation of the winch 

drum and drive train included within the winch assem 
bly of FIG. 1. 

FIG. 3 is a side view with parts in section of a hydrau 
lic control valve, additional components of a hydraulic 
control circuit for the winch assembly of FIGS. 1 and 
2 being illustrated schematically. 
FIGS. 4 and 5 are views similar to FIG. 3 with the 

control valve being illustrated in different operatingpo 
sitions, 
FIG. 6 is a graphical representation of pressure traces 

developed by the control valves of FIGS. 3-5 in accor 
dance with displacement of a regulating spool from a 
centered position within the valve assembly. 
FIG. 7 is a simple representation of a shift pattern for 

a single control member controlling the regulating 
spool within the control valve assembly of FIGS. 3-5 
DESCRIPTION OF A PREFERRED EMBODIMENT 

A winch constructed according to the present inven 
tion is particularly adapted for use as a towing or log 
ging winch in a log skidder vehicle of the type illus 
trated at 11 in FIG. I. The vehicle and winch assembly 
are also described in greater detail within the co 
pending Patent application referred to above. 
The vehicle 11 of FIG. 1 includes a prime mover or 

engine as illustrated in phantom at 12. To adapt the ve 
hicle for logging operations, it may include a bulldozer 
blade mounted upon one end of the vehicle for move 
ment between a raised position illustrated in solid lines 
at 13 and a lowered position illustrated in phantom at 
13'. To adapt the vehicle for towing operations, it in 
cludes an arch arranged upon the other end of the vehi 
cle as illustrated at 14 and a winch assembly as indi 
cated at 16. 

Referring particularly to FIG. 2, a power train for the 
winch assembly includes a power input shaft 21 which 
may comprise a standard power take-off from the 
prime mover 12 of the vehicle in FIG. 1 for example. 
The input shaft 21 is coupled by means of meshing 
transfer gears 22 and 23 with an input shaft 24 for a 
normally disengaged friction clutch 26. An output shaft 
27 for the clutch 26 is coupled with a clutch output 
gear 28 which is secured for rotation with a transfer 
gear 29. The clutch output gear 28 meshes with a brake 
gear 31 while a normally engaged friction brake 32 is 
operable to secure the brake gear 31 against rotation. 

The components described above in engagement 
with the input shaft 21 comprise an intermediate por 
tion of the drive train. The normally disengaged clutch 
26 permits driving operation of the gear components 
within he intermediate drive train by the input shaft 21. 
The normally engagee brake 32 in one mode of opera 
tion, tends to be disengaged as the clutch 26 is engaged 
or conversely, tends to be engaged as the clutch 26 is 
disengaged. Thus, the brake 32 serves to prevent rota 
tion of the intermediate drive train or at least those 
components on the output side of the clutch 26 when 
the clutch 26 is disengaged. In this connection, the hy 
draulic control system described below is adapted to 
selectively operate the brake 32 and clutch 26 in oppo 
sition with each other or to operate the brake 32 alone, 
the control system having a hydraulic control valve 
with modulating means particularly adapted for opera 
tion of the brake 32 and clutch 26. 
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An output portion of the winch drive train includes 
a transfer gear 33 arranged in meshing engagement 
with the gear 29. The gear 33 is mounted upon an input 
shaft 34 for a bevel gear assembly 36 having bevel gears 
37 and 38. A winch drum shaft 39 provides an output 
for the bevel gear assembly 36 with a winch drum 41 
being arranged for rotation upon the shaft 39 by means 
of bearings 42 and 43. 
Ajaw-type clutch 44 is normally engaged to provide 

a coupling between the winch drum shaft 39 and the 
drum 41 while being selectively disengageable to per 
mit free wheeling of the drum 41. Referring momentar 
ily to FIG. , it may be seen that a line or cable 46 is 
entrained about the drum 41 for operation in conjunc 
tion with the arch 4. 
Referring now to FIGS. 3-5, a hydraulic control cir 

cuit for operating the winch assembly of FIGS. 1 and 
2 is constructed according to the present invention to 
include a a single, relatively simple control valve 51 op 
erable by a single control element as discussed in 
greater detail below to operate the winch assembly 16 
in three distinct modes of operation. The control valve 
51 includes a regulating spool 52 slidably arranged in 
a bore 53. The regulating spool 52 controls fluid com 
munication between an inlet chamber 54 and actuating 
chambers 26', 32' and 44' for the clutches and brake 
referenced by corresponding numerals in FIG. 2. Fluid 
pressure within the inlet chamber 54 is modulated by 
a modulating valve assembly 56 which is also respon 
sive to positioning of the regulating spool 52. 
The three operating conditions referred to above in 

clude a "hold' position with the regulating spool 52 
being in its centered position as illustrated in FIG, 3. In 
this condition, the two clutches 26, 44 and the brake 32 
are in their normal conditions, in other words, the 
clutch 26 is disengaged, the clutch 44 is engaged, and 
the brake 32 is engaged. In a second operating condi 
tion, the regulating spool 52 is moveable in a leftwardly 
direction as viewed in FIG. 3 toward a position illus 
trated in FIG. 5 wherein the brake 32 is gradually re 
leased and the clutch 26 is engaged for reeling in the 
line or cable illustrated at 46 in FIG. I. 
The regulating spool 52 is also moveable in a right 

ward direction toward the position illustrated in FIG. 4. 
However, before the spool is moved fully into the posi 
tion of FIG. 4, the brake 32 is again gradually released 
to permit lowering or releasing of a load supported by 
the cable 46 of FIG. I. In this mode of operation, it is 
noted that the clutch 26 is not simultaneously engaged. 
The regulating spool 52 is further moveable in a right 
ward direction to a position as illustrated in FIG. 4 
where the brake 32 remains disengaged and the clutch 
44 is also completely disengaged to permit free wheel 
ing operation of the winch drum 41. This operating po 
sition enables an operator to manually unreel cable 
from the drum 41 free from drag which would normally 
arise from the numerous internal winch components. 

Particular features of the control circuit are de 
scribed below having particular reference to FIG. 3 
with the alternate positions of the regulating spool 52 
being subsequently described with reference to FIGS. 
4 and 5. 
Referring now to FIG. 3, the control valve 51 in 

cludes a valve body 51' which forms the bore 53 for re 
ceiving the regulating spool 52. The rightward end of 
the housing 51' is closed by an end cover indicated at 
57. The regulating spool 52 is urged into its centered 
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4. 
position by a spring indicated at 58. A sleeve 59 limits 
travel of the regulating spool 52 in either direction 
from its centered position illustrated in FIG. 3. For ex 
ample, when the spool 52 moves in a rightward direc 
tion, the sleeve 59 permits such travel until it engages 
a washer indicated at 61. The regulating spool 52 may 
also move in a leftward direction from its centered po 
sition until the washer 61 is shifted leftwardly into 
contact with the sleeve 59. 
A separate portion of the housing 51' forms concen 

tric bores 62 and 63 of different diameters which re 
spectively contain a load position 64 and a modulating 
relief valve spool 66 which comprise the modulating 
valve assembly 56. A pair of springs 67 and 68 are ar 
ranged for interaction between the load piston 64 and 
the relief valve spool 66. An intermediate stepped bore 
69 provides clearance for the outer spring 68 and is 
also in communication with a fluid drain indicated at 
71. It may be noted in the following description that the 
numeral 7 is employed to designate a common drain 
for various portions of the control valve circuit. The 
leftward end of the bore 62 is also closed by an end 
cover 72 which thus acts as a stop for leftward move 
ment of the load piston 64. 
When the regulating spool 52 is in its centered posi 

tion as illustrated in FIG. 3, the hydraulic circuit is sup 
plied with hydraulic fluid under pressure from a pump 
or source 73 which draws fluid from the drain or sump 
71 through a filter 74. Fluid from the pump 73 is sup 
plied to the inlet chamber 54 through a conduit 76. 
With the regulating spool being in its normally centered 
position of FIG. 3, the relief valve spool 66 produces a 
pressure of approximately 50 psi within the inlet cham 
ber 54 as is also graphically represented in FIG. 6. A 
check valve 77, producing a pressure drop of approxi 
mately 20 psi communicates fluid from the inlet cham 
ber 54 into an annular recess 78 formed about the bore 
53. As the spool 52 is moved in either direction from 
its centered position of FIG. 3, a plurality of metering 
slots 79 formed upon the pool communicate fluid from 
the annular recess 78 with a branched port 81 which is 
in communication with the brake actuating chamber 
32. 

Fluid under pressure from the inlet chamber 54 is 
also communicated through an orifice 82 to open a low 
pressure check valve 83 and enter a chamber 84 to act 
against the modulating relief valve spool 66. Accord 
ingly, the modulating relief spool 66 tends to be shifted 
toward the left against the springs 67 and 68 in order 
to provide metered communication between the inlet 
chamber 54 and a lubrication passage 86. A relief valve 
87 is adjusted to limit pressure within the lubrication 
passage 86 to approximately 35 psi with excess fluid 
pressure being communicated to the fluid drain 71. 
A small diameter damping orifice 88 permits re 

tarded movement of the spool 66 in a rightward direc 
tion to close off the lubrication passage 86 in the event 
of substantial force produced upon the spool 66 by the 
load piston 64 or in the event of a rapid pressure drop 
within the inlet chamber 54. 
With the regulating spool 52 being in its centered po 

sition as illustrated in FIG. 3, additional metering slots 
90 formed thereon place the brake port in communica 
tion with the fluid drain 71 by means of a drain port 89. 
Another port 91 which is in communication with the 
clutch actuating chamber 26' is also in communication 
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with the drain port 89 when the regulating spool 52 is 
in its centered position. 
The modulating load piston 64 is urged leftwardly by 

the springs 67 and 68 into a load piston chamber indi 
cated at 92. The load piston chamber is in communica 
tion with the inlet chamber 54 by means of a restrictive 
orifice indicated at 93. The restrictive orifice 93 is se 
lectively sized to provide a modulating function as de 
scribed in greater detail below. The load piston cham 
ber is also in communication with a drain port 94 which 
crosses the regulating spool bore 53 for communication 
with the fluid drain 71. The regulating spool 52 in 
cludes an annular groove 96 which provides fluid conti 
nuity for the drain port or passage 94 when the regulat 
ing spool 52 is in its centered position as illustrated in 
FIG. 3. However, as the regulating spool is shifted in 
either direction, fluid communication along the drain 
passage 94 is interrupted so that fluid pressure crossing 
the orifice 93 tends to produce increasing pressure 
within the load piston chamber 92. Accordingly, it may 
be seen that the rate of pressure rise within the load pis 
ton chamber 92 and accordingly the rate of modulation 
accomplished by the load piston 64 and the relief valve 
spool 66 in combination with the springs 67, 68 is de 
pendent upon the size of the restrictive orifice 93. It is 
further obvious from FIGS. 3-5, for example, that the 
rate of modulation is also dependent upon the relative 
areas of the load piston 64 and the relief valve spool 66 
which are responsive to fluid pressure in the chambers 
92 and 84 respectively. 

Fluid from the conduit 76 is also delivered across a 
low pressure check valve 97 to a conduit 98 which is 
in communication with a fluid pressure accumulator 
indicated at 99. Additional slots 101 formed by the reg 
ulating spool 52 serve to communicate a port 102, in 
communication with the conduit 98, with the branched 
brake port 8. This mode of communication is pro 
vided when the regulating spool is shifted fully to the 
right to the position shown in FIG. 4 to provide an 
emergency means for releasing the brake 32 in the 
event of low pressure or complete pressure loss in the 
control circuit. 

It is believed that the manner of operation for the 
present control circuit is obvious from the above de 
scription. However, a brief description of the method 
of operation for the control circuit is set forth below. 
As the regulating spool is moved in a leftward direction 
toward the position of FIG. 5, the groove 96 passes out 
of register with the drain passage 94 so that fluid pres 
sure is developed within the load piston chamber 92 de 
pending upon the size of the orifice 93. The width of 
the groove 96 is approximately 0.1 inches so that the 
basic pressure of 50 psi as noted above is maintained 
in the inlet chamber 54 until movement of the regulat 
ing spool 52 exceeds that distance in either direction. 
Pressure in the chamber 54 is then increased toward a 
maximum of about 350 psi for example. With addi 
tional movement of the regulating spool in a leftward 
direction, the brake port 81 is gradually placed in com 
munication with the annular recess 78 by the metering 
slot to fill the brake actuating chamber 32 and gradu 
ally release the brake 32. Simultaneously, the port 91 
for the clutch actuating chamber 26' is simultaneously 
closed for communication with the fluid drain 71 and 
placed in communication with the inlet chamber 54 
across an annular groove 103 in the spool 52. Thus, 
with the brake 32 being released and the clutch 26 
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6 
being engaged, the winch drum 41 is rotated to reel in 
the line or cable 46 as seen in FIG, 1. 
As the regulating spool 52 is shifted rightwardly from 

its centered position, the metering slot 79 again pro 
vides gradual communication between fluid pressure in 
the annular recess 78 and the branched conduit 81. 
However, the clutch actuating chamber 26' is main 
tained in communication with the fluid drain port 89. 
Thus, the brake 32 is gradually released at a selectively 
controlled rate to permit the lowering or releasing of a 
load supported by the cable 46. 
With the spool 52 being moved further to the right 

into the position illustrated by FIG. 4, the groove 103 
communicates the inlet chamber 54 with the clutch ac 
tuating chamber 44'. Accordingly, with the regulating 
spool being shifted completely to the right as viewed in 
FIG. 4, the clutch 44 is completely disengaged to per 
mit free wheeling rotation of the winch drum 41. 

It may be noted that with movement of the regulating 
spool 52 in either direction from its centered position 
illustrated in FIG. 3, fluid pressure within the inlet 
chamber 54 is modulated as required for providing a 
pressure supply to the actuating chambers for the re 
spective clutches and brake. 

In addition to assisting in this modulation function, 
the modulating valve spool 66 also serves to provide 
limited pressurization within the lubrication passage 
86. This function is of relative importance within such 
a winch assembly to provide for example for cooling of 
the respective clutches and brake with heat being gen 
erated by the substantial forces arising in the winch sys 
tem, thus being removed by the cooling fluid from the 
lubricating passage 86. 
The shift pattern for a control element as viewed in 

FIG.7 may be seen as corresponding with the axial po 
sition of the regulating spool 52 in FIGS. 3-5. Means 
are provided to lock the control element 104 in the po 
sition illustrated in FIG. 7. Thus, the operator may 
leave the vehicle with the clutch 44 being disengaged 
in order to unreel cable from the drum 41 in the man 
ner referred to above. 
What is claimed is: 
1. A hydraulically operated winch comprising 
a rotatable winch drum, 
a power train having a normally disengaged clutch 
being hydraulically engageable for operatively cou 
pling a power input means with a winch drum drive 
shaft, a normally engaged brake effectively secur 
ing the winch drum drive shaft against rotation 
while being hydraulically releasable to permit rota 
tion of the winch drum drive shaft and a clutch nor 
mally coupling the winch drum drive shaft with the 
winch drum while being hydraulically disengage 
able to permit free-wheeling of the winch drum, 

a source of fluid under pressure, and 
a modulating control valve having a valve body defin 

ing an inlet chamber in communication with the 
fluid source and a bore, the bore being in commu 
nication with the inlet chamber, an actuating 
chamber for releasing the normally engaged brake, 
an actuating chamber for engaging the normally 
disengaged clutch and an actuating chamber for 
disengaging the normally engaged clutch, a single 
regulating spool being slidable in a bore with resil 
ient means urging the regulating spool into a cen 
tered position in the bore wherein the spool com 
municates all of the clutch and brake chambers 



7 
with fluid drain means, the single regulating spool 
being movable in a first direction of travel from its 
centered position for variably communicating both 
of the actuating chambers for the brake and the 
normally disengaged clutch with the inlet chamber, 
the regulating spool being movable in a second di 
rection of travel from its centered position for vari 
ably communicating the brake actuating chamber 
with the inlet chamber, the regulating spool being 
further movable in its second direction of travel for 
communicating the actuating chamber of the nor 
mally engaged clutch with the inlet chamber and 
means for selectively modulating fluid pressure 
within the inlet chamber. 

2. The hydraulically operated winch of claim fur 
ther comprising an accumulator means in effective 
communication with the inlet chamber by means of a 
check valve and in communication with the regulating 
spool bore, the regulating spool being effective to com 
municate the accumulator means with the brake actu 
ating chamber as the regulating spool is moved from its 
centered position. 
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3. The hydraulically operated winch of claim 2 

wherein the regulating spool comprises metering means 
for variably communicating the inlet chamber with the 
brake actuating chamber as the regulating spool is 
moved from its centered position. 
4. The hydraulically operated winch of claim 3 

wherein the regulating spool comprises additional me 
tering means for variably communicating the brake ac 
tuating chamber with the fluid drain means as the regu 
lating spool is returned toward its centered position 
from its first direction of travel. 

5. The hydraulically operated winch of claim 1 
wherein the regulating spool comprises metering means 
for variably communicating the inlet chamber with the 
brake actuating chamber as the regulating spool is 
moved from its centered position. 

6. The hydraulically operated winch of claim 5 
wherein the regulating spool comprises additional me 
tering means for variably communicating the brake ac 
tuating chamber with the fluid drain means as the regu 
lating spool is returned towards its centered position. 
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