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TRACTOR   load when the prime mover is inoperative CO., a corporation
organised and existing  can  be  selectively  disabled  to  prevent under
the laws of the State of California,  inadvertent or intentional lowering
of the United States of America, of 100 N.E.  load when the winch operator
is away from   50 5 Adams Street, Peoria, State of Illinois 61629, the
operating station. United States of America, do hereby declare    Finally,
it is desirable that manual con- the invention, for which we pray that a
patent  trols for the system be made as simple and may be granted to us and
the method by  as foolproof as possible. which it is to be performed, to be
particularly    According to this invention, a control  55 10  described in
and by the following state-  system  for  controlling  a  hydraulically
ment: -                                   operated winch having a drum with
a brake This invention relates to control systems  which is disengaged by
the applicaiton of for   controlling   hydraulically  operated  hydraulic
pressure  and  a  multi-speed, winches having a drum with a brake which
hydraulically controlled  transmission  com-  60 15  is disengaged by the
application of hydraulic  prises a brake control valve having hydraulic
pressure and a multi-speed, hydraulically  fluid inlet means, fluid outlet
means and controlled transmission.      . .        selectively variable
metering valve means Winches are used in a large variety of  between the
inlet means and the outlet means, operations and, as a consequence, there
are  a metering hydraulic fluid pump adapted to  65 20  winch constructions
available with widely  be driven by rotation of the winch drum, a varying
degrees of sophisticated control and  first fluid conduit connecting the
fluid outlet drive  equipment.  Some  of  the  more  means to an inlet of
the metering pump, a Sophisticated   winch   constructions   are  fluid
connection leading from the first fluid hydraulically operated and include
a hydraulic  conduit and adapted to be connected to the  70 25  motor for
driving a winch drum. Typically,  brake, a second fluid conduit extending
from there is provided a hydraulically disengaged  an outlet of the
metering pump to the brake which brakes the drum to prevent un-  hydraulic
fluid inlet means, and a source of duly rapid lowering of a load  to be
hoisted  fluid under pressure additional to the meter- by  the winch, and
also  multiple-speed  ing pump connected to the hydraulic fluid  75 30
hydraulically controlled transmissions inter-  inlet means. connect the
drum  and the  drive motor   . According to a preferred feature of the
therefor.                           .    invention, the system  further
includes a In such constructions, it is highly desirable  hydraulic
accumulator connected between the to provide a means for regulating the
amount  source of fluid under pressure and  the  80 35  of control fluid
applied to the hydraulically  hydraulic fluid inlet means of the brake
disengaged brake to control the degree of  control valve, and a non-return
valve located disengagement of i such brake and thereby  between the
accumulator and the source to control the rate of descent of an elevated
prevent fluid flow in a direction from the load. It is also desirable that
means be pro-  accumulator to the source.           85 40  vided  whereby &
load being hoisted by the-   Preferably the inlet means of the brake winch
can be lowered even when the prime  control valve comprises first and
second mover for the hydraulic pump providing fluid  hydraulic fluid
inlets, a  movable valve under -pressure for the winch system is' in-
member for metering the flow of fluid from operative.
either of the inlets to the outlet, and valve  90 45    Moreover, it is
desirable that any such  means normally interrupting fluid communi- means
employed to enable lowering of the  cation between the first and second
inlets,    2                                     1,528,566
2 the source of fluid under pressure being con-  the same, under pressure,
to a junction 24. 



nected to the first inlet, a hydraulic accumu-  One side of the junction 24
extends to a lator connected to the second inlet, and a  priority valve 26
which, in turn, permits the fluid conduit, including a non-return valve,
flow of fluid to the vehicle components 18. 5   extending from  the source
to the accumu-  The other side of the junction 24 extends  70 lator, the
non-return valve preventing the  to the control system of the present
inven- flow of fluid from  the accumulator to the  tion. source.
The priority valve 26 is of conventional An example of a hydraulic system
and of  construction  and  is  operative  to  ensure 10   a control valve
in accordance with the inven-  delivery of fluid to the control system  of
75 don will now be described with reference to  the present invention at a
pressure equal the accompanying drawings, in which:-       to or exceeding
a predetermined minimum Figure 1 is a diagram  of the hydraulic  pressure.
Frequently, hydraulic- fluid  flow control system  illustrating also
mechanical  requirements 'of the vehicle components 18 15   details of a
manual actuator therefor;      will cause the pressure to drop to a
relatively  80 Figure 2 is a sectional view of the control  low value which
is insufficient to maintain valve and also diagrammatically illustrates
engagement of the components of the trans- other components utilized  in
the system;  mission. The priority valve 26 prevents such and,
from occurring. 20     Figure 3 is a sectional view taken along    The
control system of the present inven-  85 the line 3-3 of Figure 2.
tion  includes  a  control valve, generally An example of a control system
for a  designated 28, which comprises two valves hydraulically  operated
winch  including  a  in a common housing. Manual actuators, hydraulically
disengaged  brake, a  multi-  generally designated 30, are provided for the
25   speed, hydraulically controlled transmission  valve 28 in, for
example, an operator area.   90 and a drum to be driven or braked is illus-
The  manual  actuators  30  include, for trated in the drawings and with
reference  example, a handle 32 which may be grasped to Figure 1, is seen
to include a multi-speed, by. the operator to perform a variety of func-
hydraulically controlled transmission includ-  tions to be described. A
console within the 30   ing a high speed section shown schematically
operator is provided with a slot 34 in which   95 at 10 and a low speed
section schematically  the handle 32 may be moved. illustrated at 12. As
will be seen, the trans-     A  first mechanical link, shown schema-
mission including the components 10 and 12  tically at 36, is attached to
the handle 32 will be of the type that when fluid under  and extends to the
control valve 28 to convey 35   pressure is directed to the high speed
section  thereto mechanical motion of the handle 32  100 10 alone, the
output speed of the trans-  directing the selection of a particular trans-
mission will be in high gear while when  mission  output. speed. A  similar
linkage, fluid under pressure is directed to both the  shown schematically
at 38, extends to a brake high speed and low speed sections 10 and  control
section of the valve 28 to convey 40   12, the output speed of the
transmission will  mechanical movement of the handle 32 to  105 be in the
low range.                        the valve 28 to direct the flow of
hydraulic The usual winch assemblage will include  fluid under pressure to
the brake 14 to a spring-engaged, hydraulically  disengaged  control its
degree of disengagement brake which may be of conventional con-    A
third linkage, shown schematically at 45   struction and which is
illustrated schema-  40, extends to a motor speed and direction   110
tically at 14. The system   will also include  control system   (not shown)
which is opera- a metering pump 16 which will be suitably  tive to control'
the speed of the hydraulic coupled to the winch drum  through a one-  drive
motor for the winch as well as its way clutch (not shown) so as to be
driven  directional output. 50  thereby when the load is lowered at a speed
The linkages 36, 38 and 40 may be con-   115 proportional to the rate of
rotation  of the  ventional in nature and, for example, in the winch drum.
The purpose of the metering  form  of control cables or linkages. It is
only pump 16 will be described in greater detail necessary that the linkage
36 be responsive hereinafter.                                to movement of
the lever 32 in the right- 55     When  the  winch  system   is used in  a
left direction as viewed in Fig. 1 and non-   120 vehicle as, for example,
a pipe layer, there  responsive to  other directions of movement will be a
number of additional hydraulically  thereof. The linkages 38 and 40 are
similar, controlled  components  associated  with  the  but are responsive
only  to  up-down  move- vehicle, which  components are  schematically
ment of the lever 32, as viewed in  Fig.1, 60  illustrated  at  18  and
may  include  power  and  non-responsive  to left-right movement.   125
steering' and  vehicle  brake  elements. Fluid    The  slot 34  defines a
shift pattern for the under pressure is provided  the  system  by  a  lever
32. It includes a  horizontally elongated hydraulic pump  20, typically
driven  by  the  slot 42. When, as  viewed  in  Fig.  1, the prime mover of
the vehicle. The pump 20  lever 32  is disposed  in the  left-hand  end  of
65   receives  oil from  a  reservoir 22  and  directs  the slot 42, the
control valve 28 will direct   130 



3                                       1,528,566 the transmission to
select its high speed out-  side of the metering pump 16 and extends put
while, when the lever is in the right-  to the valve 28. hand extremity of
the slot 42, it will direct    Turning now to Figs. 2 and 3, the con- the
control valve 28 to select the low speed   struction of the control valve
28 will be 5   range of the transmission.                  described in
greater 'detail. The valve 28   70 At each end of the slot 42, there are
includes a housing 100 formed of a center provided downwardly extending
slots 44 and   housing 102 a right end housing 104 and 46. When the lever
32 is aligned with either  two left end housings 106. The end housings of
the slots 42 and 46, and depressed therein,  106 receive, in a conventional
fashion, cable 10  the linkage 40 will direct the motor speed   ends 108
and 110 of the linkages 36 and   75 and direction control system  to drive
the   38, respectively. The center housing  100 drum of the winch to
elevate the load. The  includes a transmission control bore 112 and degree
of depression of the lever 32 in either  a brake control bore 114. The
housing 104 of the slots 44 and 46 will control the speed  includes
cavities 116 which are aligned with 15  of the drive motor for the winch.
the bores 112  and . 114  and  house bi-  80 Also included is an upwardly
extending   directional spring centering  assemblies 118 slot 48
intermediate the ends of the slot 42.  which are operative to center
respective ones When the handle 32 is aligned with the slot  of a
transmission control spool 120 in the 48, a direction by the valve 28 to
the trans -  bore 112 and a brake control spool 122 in 20   mission will
cause the latter to assume a   the bore 114 to the positions illustrated in
85 neutral condition. As the lever 32 is elevated   Fig. 2 regardless of
whether the spools 120 in the slot 48, the linkage 40 may be directed,  and
122 are shifted to the right or to the at a particular point in time, to
drive the  left. drum  motor in a direction to lower the      The spools
120 and 122 have leftward 25  load  at 'a particular speed. At the same
extensions which extend into respective ones   90 time, the brake 14 will
be progressively dis-  of the housings 106 for connection to the engaged
as the lever 32 is raised in the slot  cable ends 108 and 110 whereby the
spools 48.                                        120 and 122 may be
shifted to the right or A  shot, downwardly extending slot 50  to the left
in their bores by manipulation of 30  intersects the slot 42 intermediate
its ends.  the lever 32, as mentioned previously.   95 When the lever 32 is
directed downwardly     The  transmission  control  bore  112 into the slot
50, there will be a direction  includes a first outlet port 124 which may
to the motor speed and direction control  be connected to the high section
10 of the system to energize the drive motor  for the  transmission to be
controlled and a second 35  winch.
outlet port 126 which may be connected to  100 Whenever the lever 32 is
aligned with  the low section 12 of the transmission. Inter- either of the
slots 48 and 50 or in between  mediate the outlet ports 124 and 126 is an
the two, the transmission will be directed,  inlet port 128 which is
connected to the by the valve 28 to remain in neutral. Thus,  junction 24
(Fig. 1). On the sides of the 40  the use of the slot 50 enables the
energiza-  outlet ports 124 and 126 opposite from the  105 tion of the
drive motor for the winch while  inlet port 128, the bore 112 is provided
with the transmission  is in neutral to enable  drain ports 130 and 132,
respectively, which warmup of the components without changing  drains ports
are also common to the brake the position of the load carried by the winch.
control bore 114 and which are connected 45   This feature of the
invention, 'when used  to the reservoir 22.                       110
ensures excellent response of the system  in  The spool 120 includes spaced
lands 134 cold environments.                         and 136. Dependent'
upon the position of Returning to the junction 24, hydraulic  the spool 120
within the bore 112, the land fluid under pressure is directed along a line
134 will either preclude fluid communication 50   52 to the transmission
control side of the  between the ports 124 and 128 or the ports  115 valve
28 in a manner to be described in  124 and' 130. The land 136 will either
pre- greater, detail hereinafter. It is also directed  dude fluid
communication between the ports to a check valve system 54. The check valve
126 and 128 or the ports 126 and 132. In system  54 includes a first check
valve 56  the position of the valve illustrated in Fig. 55   which
precludes backflow  from  any down-  2, which corresponds to a position
directing  120 stream  component to the junction 24. Just  the transmission
to be in neutral, the lands downstream  of the check valve 56 there is  134
and 136 block the flow of pressurized located a junction 58. Connected to
the  fluid into either the transmission sections 10 junction 58 is a check
valve 60 which ex-  and 12, while at the same time allow fluid 60  tends to
an accumulator 62 and to the control  flow from those sections to the
reservoir 22  125 



valve 28 in a manner to be described. The  through  the  drain  ports  130
and  132 check valve 60 precludes discharge of the  respectively.
accumulator except through the valve 28.     To command the transmission to
operate The junction 58 is also tapped to a junc-  in its low range, the
lever 32 is moved to 65  tion 64 which is common with the outlet  the right
in the slot 42, as mentioned pre- 130    4
1,528,566                                        4 viously. This will cause
a commensurate shift  namely that shown, to block fluid communi-  65 of the
spool 120 to the right within -the bore  cation between -the inlet ports
150 and 154. 112. This, in turn, will establish fluid corn-    As seen in
Figs. 2 and 3, the land 156 munication between the inlet 128 and both
includes oppositely disposed, axially extend- 5   of the outlets 124 and
126. Flow to drain  ing grooves 160 and 162 in its periphery. through the
port 132 is blocked by the  right-  Each of the grooves 160 and 162 opens
to   70 hand side of the land 136 in such a case,  the- inlet side of the
land 156 and, as can while flow to drain through the port 130 is  be best
seen in Fig. 2, the groove 160 has blocked by an enlarged  end 140 which
will  relatively  long  axial  length,  while  the 10   move into a
position blocking fluid flow   groove 162 has a relatively short axial
length. between the outlet port 124 and the drain  As seen in Fig. 3, the
groove 162 has a   75 port 130.
relatively  large  cross  section, while  the Conversely, when the lever 32
is shifted  groove 160 has a relatively small cross sec- to the left, as
viewed in Fig. 1, to direct  tion. Moreover, both of the grooves have a 15
the transmission to operate in its high range,  progressively decreasing
cross section from the spool 120 will shift to the left within  left to
right.                              80 the bore 112 from the position
shown. At    In the case of a brake in a winch, it is this time, the land
134 will shift to the left  desired that there be an infinite number of to
preclude fluid communication between the  degrees of disengagement so that
the speed 20   port 124 and the drain port 130 while en-  of descent of the
load can be regulated.-The abling fluid flow from the inlet port 128 to
groove 160 serves as a metering groove to  85 the port 124. The  rather
long axial length  assist in attaining such a degree of brake of the land
136 will continue to block the  disengagement  control.  Specifically,  the
flow of fluid to the outlet port 126. As a  further the spool 122 is moved
to the right, 25   consequence, for the type of transmission   as viewed in
Fig. 2, the greater the fluid alluded to previously wherein low range is
flow from  the inlet 150 to the outlet 152  go commanded by the direction
of hydraulic  through the groove 160. The greater the fluid fluid to both
the high and low sections 10  flow, the greater the degree of disengagement
and 12, and wherein high range is com-  of the brake 14 which, it will be
recalled, 30   manded by the direction of hydraulic fluid  is of the
hydraulically 'disengaged type. For to the high section 10 alone,  the
spool 120  even greater rightward shifts of the spool 95 in response to
manual shifting, directs fluid  122 Within the bore 114, fluid communica-
flow appropriately.                         tion between the ports 150 and
152 will be Turning now to the brake control section  established through
the larger groove 162 so 35  of the valve 28, the brake control bore 114
that fluid flow will be less restricted. Full includes an inlet port 150
which is con-  rightward spool travel bypasses both grooves 100 nected to
the junction 64 (Fig. 1) for receipt  to thereby cause full disengagement
of the of fluid under pressure. Just to the right of  brake 14, enabling
rapid lowering of the load, the inlet port 150 as seen in Fig. 2, is an   a
highly  desirable  feature  in  emergency 40  outlet port 152 which is
adapted to be con-  situations. nected to both the brake 14 of the winch
In normal  operation, fluid being directed 105 and to the metering pump 16.
The outlet  to the brake 14 to disengage the same will port 152 is disposed
between the inlet port  be pumped away from the brake 14 at a pre- 150 and
the outlet port 132 which extends  determined rate by the metering pump 16.
45  to the reservoir 22.                         The rate at which such
occurs will be Disposed between the drain port 130 and dependent upon the
rate of rotation of the 110 the inlet port 150 is an additional inlet
winch drum which drives the meterng pump port 154 to the bore. 114. The
port 154   16. Thus, the metering pump serves as a is connected to the
accumulator 62.       governor for the selected degree of brake
disengagement and the rate at which a load 50     The spool 122 includes a
land 156 having  will be lowered.                           115 a
relatively  long  axial length  which  is    It will be observed from Fig.
1 that the normally operative to preclude the flow of  output of the
metering pump 16 is returned fluid from the inlet 150 to the outlet port
to the supply from  the pressure source at 152 while allowing flow of fluid
from  the  the junction 64 as opposed to the reservoir 



55   outlet port 152 to drain through the drain  22. This feature of the
invention minimizes 120 port 132 or to interrupt fluid communication  the
amount of hydraulic fluid required to between the drain port 132 and the
outlet  cause disengagement of the brake 14 and is port 152 and allow fluid
to flow from  the  particularly advantageous when the pump 20 inlet port
150 to the outlet port 152 under  is inoperative as, for example, when the
prime 60   circumstances to be described  in  greater  mover therefor is
inoperative.              125 detail hereinafter.
Those skilled in the art will recognize A relatively short land 158 is also
carried  from the foregoing description that operation by the spool 122 and
is operative, in essen-  of the pump 20 will cause the loading of tially
only one position of the spool 122,  the accumulator 62 through the flow
path    5                                                    1,528,566
5 previously indicated. When fluid flow  into  application  of hydraulic
pressure  and  a   65 the port 150 is cut off by reason of  an in-
multi-speed, hydraulically  controlled  trans- operative pump 20, the brake
14 may none-  mission, the  system  comprising  a  brake theless be
disengaged by the shifting of the   control valve having hydraulic fluid
inlet 5  spool 122 to the right, as viewed in Fig. 2,  means, fluid outlet
means and selectively by reason of the supply of fluid  under  variable
metering valve means between the   70 pressure contained in the accumulator
62.  inlet means and the outlet means, a metering Such fluid flow will be
allowed by move-  hydraulic fluid pump adapted to be driven ment of the
land 158 to the right and the   by rotation of the winch drum, a first
fluid 10  flow will pass to the outlet 152 via the slot  conduit connecting
the fluid outlet means 160 or the slot 162, or both. Such fluid can-  to an
inlet of the metering pump, a fluid  75 not exit via the inlet 150 by
reason of the   connection leading from the first fluid conduit provision
of the check valve 56. Conse-  and adapted to be connected to the brake,
quently, by reason of the recirculation of the   a second fluid conduit
extending from  an 15  fluid from  the metering pump in a closed   outlet
of the metering pump to the hydraulic system, accumulator volume is
minimized,  fluid inlet means, and a source of fluid under  80 allowing the
use of a smaller accumulator.    pressure additional to the metering pump
The system  also includes means whereby   connected to the hydraulic fluid
inlet means. the accumulator 62 may be discharged to       2. A system
according to claim 1, further 20  prevent inadvertent or unauthorized, but
in-  including a hydraulic accumulator connected tentional, disengagement
of the brake 14   between the source of fluid under pressure  85 when the
pump 20 is inoperative which would   and the hydraulic fluid inlet means of
the cause lowering of a load. In particular, it  brake control valve, and a
non-return valve is only necessary to move the lever 32 down-  located
between the accumulator and the 25  wardly in either the slot 46 or 44.
This will  source to prevent fluid flow in a direction cause a shifting of
the spool 122 to the   from the accumulator to the source.            90
left, as viewed in Fig. 2, such that the land  3. A system according to
claim 1, in which 158 will allow fluid flow from the port 154   the inlet
means of the brake control valve to the port 150. The fluid from the
accumu-   comprises first and second hydraulic fluid 30  lator 62 will then
flow to the junction 64   inlets, a movable valve member for metering and
leak through the metering pump 116 at  the flow of fluid from  either of
the inlets  95 a low pressure insufficient to disengage the  to  the
outlet, and valve means normally brake 14 to enter the port 152 and pass
interrupting fluid communication between the through slot 164 of land 166
to the drain  first and second inlets, the source of fluid 35  conduit 132.
The fluid will ultimately then   under pressure being connected to the
first be discharged into the reservoir 22 to ex-  inlet, a hydraulic
accumulator connected to  100 haust the accumulator 62.
the second inlet, and a fluid conduit, in- From the foregoing, it will be
seen that a   cluding a non-return valve, extending from control system
made according to the inven-  the source to the accumulator, the non-return
40  tion achieves a variety of the objects men-   valve preventing the flow
of fluid from the tioned previously. The configuration of the   accumulator
to the source.                 105 selection mechanism  30  ensures that
the transmission will be in a neutral condition   4. A system according to
any one of the whenever the brake is released. It also pro-   preceding
claims,  further  comprising  a 45  vides for intentional and  authorized
dis-  transmission control valve having a hydraulic engagement of the brake
14 when the primary  fluid inlet and two outlets, each adapted to motive
source is inoperative and provides    be connected to a hydraulically
controlled    110 means whereby unintentional or unauthorized    winch
transmission, and a movable valve intentional releasing of the brake 14 can
be   member which by movement into one of a 50  prevented. Moreover, the
unique configura-   number of different positions allows fluid flow 



tion of the grooves in the brake control valve   from the inlet to a
selected one, or to both provides a simple means for controlling the   of
the outlets of the transmission control  115 rate of fluid flow to the
brake, as well as   valve to select a desired transmission speed provides
means whereby rapid lowering can   or precludes fluid flow from the inlet
to any 55  occur in an emergency situation. The manual  outlet to place the
transmission in neutral, controls are simple and easy to operate and   and
means  including  a  single  manual the use of a single housing common to
both   actuator for controlling said valve member  120 the transmission
control valve and the brake   and said metering valve means such that said
control valve simplifies installation of the  transmission control valve
member precludes 60  System.                                     fluid
flow  to  place  the  transmission  in neutral whenever said metering
valve means WHAT WE CLAIM  IS:-                       is metering fluid
flow to release the brake.   125 1. A  control system  for controlling a
5. A system according to claim 4, wherein hydraulically operated winch
having a drum   the. metering valve means and the control with a brake
which is disengaged by the  valve member are spools and said brake con-
' 5                                      1,528,566 previously indicated.
When fluid flow  into  application  of hydraulic  pressure and  a  65 the
port 150 is cut off by reason of an in-  multi-speed, hydraulically
controlled trans- operative pump 20, the brake 14 may none-  mission, the
system  comprising  a brake theless be disengaged by the shifting of the
control valve having hydraulic fluid inlet 5 spool 122 to the right, as
viewed in Fig. 2,  means, fluid outlet means and selectively by reason of
the supply of fluid under  variable metering valve means. between the   70
pressure contained in the accumulator 62.  inlet means and the outlet
means, a metering Such fluid flow will be allowed by move-  hydraulic fluid
pump adapted to be driven ment of the land 158 to the right and the   by
rotation of the winch drum, a. first fluid 10  flow will pass. to the
outlet 152 via the slot  conduit connecting the fluid outlet means 160 or
the slot 162, or both. Such fluid can-  to an inlet of  the metering pump,
a fluid  75 not exit via  the inlet 150 by reason of the   connection
leading from the first fluid conduit provision of the check valve 56.
Conse-  and adapted to be connected to the brake, quently, by reason. of
the recirculation of the   a second fluid conduit extending from  an 15
fluid from  the metering pump in a closed   outlet of'the metering pump to
the hydraulic system, accumulator volume is minimized,  fluid inlet means,
and a source of fluid under  80 allowing the use of a smaller accumulator.
pressure additional to the metering pump The system  also includes  means
whereby   connected to the hydraulic fluid inlet means. the accumulator 62
may be discharged to    2. A system according to claim 1, further 20
prevent inadvertent or unauthorized, but in-  including a hydraulic
accumulator connected tentional, disengagement of the brake 14   between
the source of fluid under pressure  85 when the pump 20 is inoperative
which would  and the hydraulic fluid inlet means of the cause lowering of a
load. In.  particular, it  brake control valve, and a non-return valve is
only necessary to move the lever 32 down-  located between the accumulator
and the 25  wardly in either the slot 46 or 44. This will  source to
prevent fluid flow in a direction cause a shifting of the spool 122 to the
from the accumulator to 'the source.        90 left, as viewed in Fig. 2,
such that the land  3. A system according to claim 1, in which 158 will
allow fluid flow from the port 154   the inlet means of the brake control
valve to the port 150. The fluid from the accumu-   comprises first and
second hydraulic fluid 30  lator 62 will then flow to the junction 64
inlets, a movable valve member for metering and leak through the metering
pump 116 at  the flow of fluid from either of the inlets  95 a low pressure
insufficient to disengage the  to the outlet, and valve means normally
brake 14 to enter the port 152 and pass  interrupting fluid communication
between the through slot 164 of land 166 to the drain  first and second
inlets, the source of fluid 35  conduit 132. The fluid will ultimately then
under pressure being' connected to the first be discharged into the
reservoir 22 to ex-  inlet, a hydraulic accumulator connected to  100 haust
the accumulator 62.                  the second inlet, and a fluid conduit,
in- From the foregoing, it will be seen that a   cluding a non-return
valve, extending from control system made according to the inven-  the
source to the accumulator, the non-return 40  tion achieves a variety of
the objects men-   valve preventing the flow of fluid from the tioned
previously. The configuration of the   accumulator to the source.
105 selection mechanism 30 ensures that the transmission will be in a
neutral condition  4. A system according to any one of the whenever the
brake is released. It also pro-   preceding  claims,  further  comprising
a 45  vides for intentional and  authorized  dis-  transmission control
valve having a hydraulic 



engagement of the brake 14 when the primary  fluid inlet and two oudets,
each adapted to motive source is inoperative and provides   be connected to
a hydraulically controlled  110 means whereby unintentional or unauthorized
winch transmission, and. a movable valve intentional releasing of the brake
14 can be   member which by movement into one of a 50  prevented. Moreover,
the unique configura-   number of different positions allows fluid flow
tion of the grooves in the brake control valve   from the inlet to a
selected one, or to both provides a simple means for controlling the   of
the outlets of the transmission control  115 rate of fluid flow to the
brake, as well as  valve to select a desired transmission speed provides
means whereby rapid lowering can   or precludes fluid flow from the inlet
to any 55  occur in an emergency situation. The manual  outlet to place the
transmission in neutral, controls are simple and easy to operate and   and
means  including  a  single  manual the use of a single housing common to
both actuator for controlling said valve member  120 the transmission
control valve and the brake   and said metering valve means such that said
control valve simplifies installation of the  transmission control valve
member precludes 60  system                                     fluid  flow
to  place the transmission  in neutral whenever said metering valve means
WHAT WE CLAIM  IS: -                     is metering fluid flow to release
the brake.   125 1. A  control system  for controlling a    5. A. system
according to claim 4, wherein hydraulically operated winch having a drum
the. metering valve means and the control with a brake which is disengaged
by the  valve member are spools and said brake con-    6
1,528,566                        6 trol valve and said transmission control
valve   being further  shiftable within    said bore so   35 include a
common housing for said spools.   that both said first and second grooves
are 6. A system according to claim 1, wherein  effectively bypassed. the
brake control valve comprises a valve       7. A system according to claim
6, further 5   housing, a bore in said housing, a spool  in  including an.
additional. inlet to said bore said bore, said inlet means including an
inlet  adjacent to  said  first named  inlet and   40 to said bore
connected to the source, of  fluid  oppositely of . said second outlet,
said addi- under pressure, said outlet means including  tional inlet being
connected to an. accumu- a first outlet from  said bore adapted to be.
lator, and additional land means on said 10   connected to a fluid
reservoir, a second outlet  spool for precluding the flow of fluid between
from  said bore adapted to be connected to  said inlets for said one
position of said spool  45 a brake and  being located between said inlet
within said bore and -allowing fluid flow and said first outlet, and land
means on said  between said inlets for all other positions of spool for
selectively (a) precluding fluid flow   said spool within. said bore. 15
from  said inlet to said. second outlet while   8. A system according to
claim 7, wherein allowing. fluid flow between said outlets and   said first
named land means and said addi-  50 in one spool position, (b) interrupting
fluid  tional land means, said inlets and -said outlets flow between said
outlets while allowing fluid  are arranged with respect to each other such
flow from said inlet to said second outlet in  that when  said spool is
shifted in a direction 20   another spool. position, said, land means in-
from  said one position oppositely from  said duding a first, relatively
long, axial groove   other position, fluid flow between said first  55
having a relatively small cross section in its  named inlet and said second
outlet is blocked periphery and opening to the inlet side of   and when:
said  spool is shifted from  said said land means, said first groove having
a   one position to said other position, fluid flow 25   progressively.
decreasing cross section from   between said inlets may occur. said inlet
side, said land means further in-    9. A  system  according to claim  1,
sub-  60 cluding a second, relatively short. axial groove   stantially as
described with reference to the having a relatively large cross-section
and   accompanying drawings. opening to the inlet side of said land means,
30   said second groove, when allowing fluid flow               For the
Applicants, from said inlet to said second outlet, serving      GILL,
JENNINGS & EVERY, effectively to bypass said first groove, said
Chartered Patent Agents, first and second grooves forming said selec-
53/64 Chancery Lane, tively variable metering means, and said spool
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