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10 Claims.

"The present invention relates to hydraulic con-
trol valves and in particiilar relates to an im-
‘proved control valve for use in connection with
tractors and like implements having auxiliary
hydraulically controlled apparatus, as for exam-
ple, a hydraulic lifting system. The present
-structure has partiecular utility in systems which
employ hydraulic fluid under extremely high
pressures.

Many agricultural type tractors, road scrapers,
bulldozers, and like apparatus, are equipped with
auxiliary hydraulic systems for acecomplishing
mechanical adjustments, such as lifting or mov-
ing some element which is attached to the imple-
ment. In one widely used hydraulic system for
this purpose, hydraulic fuid under pressure is
supplied by a continuously.operating pump which
circulates fluid from a sump maintained at
normal or atmospheric pressure. The control
-means used in such systems includes a valve
which is.operable to apply pressure.to. the system
when it is hecessary to raise or to operate the
-apparatus, which will bleed hydraulic fluid from
the hydraulic system and reduce the pressurs
within that system to lower .the apparatus.or to
operate it in the reverse direction, -and which
will maintain hydraulic pressure .in the system
when the operated apparatus is.to be held against
‘movement. In .addition to the functions -set
forth.above, it is desirable that the control means
be automatically operable to.disengage the source
of hydraulic pressure from the System in the
-event the hydraulic pressure becomes -excessive,
or when the apparatus reaches a predetermined
position.

Heretofore control means .of -the character de-
seribed has been unduly complicated and has in-
cluded a multiplicity .of expensive -and delicate
valves which frequently become clogged or out
‘of~adjustment. In addition, while the movement
of .the control lever of prior valves :into -a pre-
-determined control position. effects the.movement
of the hydraulically -actuated -apparatus, the
operation of such valves has required carsful
attention by the .operator during an adjusting
operation. Therefore, the objsct of the present
invention is to provide s ‘hydraulic control valve
which is simple in construction, which is-econom-
ical to manufacture, which is positive in aetion,
and which is free from the operating difficultiss
which are inherent .in the prior structures.
‘Other objects and advantages -of the invention
will be made apparent by reference to the fol-
Jowing description :and the accompanying draw-
ings of one preferred embodiment thereof.
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In the drawings:

Fig. 1 is a diagrammatic view of 3 ‘hydreaulic
system having a control valve in accordance with
the invention;

Fig, 2 is an enlarged elevational view, partially
in section, of the control valve Mustrated in
Fig. 1;

Fig. 3 is a fragmentary view -of the stop for
the control piston which constitutes a part of
the control valve illustrated in Fig. 2;

Fig. 4 is a sectional view of the control valve
mechanism in one of the contro] positions;

Fig. 5 is a sectional view of the control valve
mechanism in another of the control positions;

Fig. Ba is a sectional view -of ‘the control valve
mechanism as it is moved toward the position
llustrated in Fig. 5 from the ‘position illustrated
in Fig. 2;

Fig. 6 is a plan view of a modified ball valve

-guide for wse.in .the.structure illustrated.in .the
JPreceding figures;

Fig. 7 is a view tdken on line 7—7 in Fig. 6; and

Fig. 8 is a sectional view of.a modified . control
valve mechanism.

The control valve illustrated at {{ in Fig. 1 is
connected into a hydraulic.system of the general
type used on agricultural tractors or the like.
The illustrated system includes, in -addition to
the contrcl valve {1, a continuously operating,
gear type pump {3, a sump 5 for hydraulic fluid,
a hydraulic power translation unit for -accom-
plishing the desired work such as the ram 17,
and a control handle or lever 18 which is moved
by the operator of the -apparatus to effect the
energization of the hydraulic ram 171, Suitable
fluid conduits are provided to connect the sump
18, the pump 13, the control valve {i, and the
hydraulic ram 7.

The control valve |{ includes a housing 21 of
cast metal or the like which has been cored and
machined to provide various onenings and pas-
sageways ‘as will be hereinafter -descrihed. A
unitary, supporting flange 23 may be cast inte-
grally with the housing 21, as illustrated, and the
flange 28 may be drilled with holes 25 for-attach-
ing the control valve (| to g suifable mounting
bracket on the tractor.

A vertically extending passageway 2Y is pro-
vided in the housing 2! to form a guideway for
a sliding valve or control rod 29. The control-
Tod or control~member passageway 27 is conven-
lently cylindrical in ‘shape and is machined to
close tolerances so that a liquid tight 'seal ‘will
be formed between the control rod 29 .and ‘the
walls of the passageway 21.
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The control rod 28, which fits within the con~
trol-rod passageway 27, is adapted to be moved
longitudinally of the passageway between deter-
mined limits into a plurality of control positions.
Downward movement of the control rod in the
passageway to the lowermost position or first
control position is adapted to connect the source
of pressure fluid to the operated apparatus (Fig.
4); movement of the control rod upwardly to a
position intermediate the upper and lower limits,
the second or neutral control position, connecis
the source of pressure fluid to the sump (Fig. 2);
and, movement to the uppermost position, the
third control position (Pigs. 5 and 5a), is oper-
able to bleed pressure fluid from the ram system
to effect lowering of the apparatus. The third
control position, in effect, is two control posi-
tions; as the control-rod 29 approaches the third
position illustrated in Fig. 5, that rod is operable
to unseat an auxiliary valve means (Fig. 5a)
which tends to reduce the pressure within the
ram system to 2 point at which further intercon-
nection may be accomplished. This constitutes
one of the important features of the invention.
Tn order to accomplish such movement, the upper
end of the rod 29 is provided with an opening 31,
and a connecting link 23, which extends to the
control lever 19, is pivotally attached in this open-
ing (Fig. 1). In order to prevent dirt and other
{foreign materials from bhecoming
the control rod 28, a resilienf hellows 35 is dis-
posed between the usper end of the rod 28 and
the housing 21. A yieldable washer 37 is engageqd
against the rod 29 as it enters the housing 2§ to
insure the exclusion of these foreign materials
in the event that the bellows 25 become torn or
damaged.

The control rod 28 is fabricated from a pisce of
cylindrical stock and has a portion of reduced
diameter 39 adjacent its lower end. The portion
of reduced diameter 39 forms a stem which divides
the control rod 29 into an upper control piston
&{ and s lower control piston £2. As the control
rod 29 is moved up and down by the control lever
{8, the upper control piston 41 opens and closes
a hy-pass or outlet port 45 in the passageway 217,
the outlet port 45 being connected by a first pas-
sageway or conduit 47 (Fig. 1) to the sump. A
stop 48 (Figs. 2 anG 3) which extends into the
passageway 27 is provided in the wall of the pas-~
sageway 21, below the by-pass of outlet port 48.
The stop 49 limits the movement of the conirol
rod 28 to the length of the connecting stem 38,
and defines the Jowermost and the uppermost
positions of the control rod, the first and the
third control positions, respectively.

The stop 49 is particularly jlinstrated in Fig. 3
and comprises a seb screw §i which extends into
the contrcl passagewsy 27 through a tapped
opening 5% in the housiug 2i. The set screw 5!
is provided with a rounded, machined projection
55 at its inner end which is adapied to extend
within the passageway 27 to engage the pistons
4i and 43.

A valve chamber or branch passageway 5T is
bored in the upper portion cf the housing 2§, and
this chamber communicates with and extends
radially outwardly from the upper portion of the
control-rod passageway 27, above the by-pass
outlet 45, to the sump i6. The ouger end of the
valve chamber 57 opens into an enlarged recess
or counterbore 58 extending inwardly from the
outer surface of the housing 2{. The recess 55
is provided with a threaded portion 6f for re-
ceiving a connecting bushing 63. The inner end
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of the enlarged recess 58 is provided with a valve
seat 65, and a poppet-type valve €1 of special
construction positioned within the valve chamber
87, is adapted to engage the seat 65.

The poppet valve §1 includes a head 69 and a
stem ¥I, and in addition, the valve 81 is provided
with means for permitting pressuie fluid to flow
from one side of the valve to the other side of
the valve under predetermined conditions when
the valve is engaged against its seat 65. The
means for permitting pressure fluid to flow
through the valve 67 includes a two-member
valve which includes a sealing member 13, and
an operating memper 8{. In the illustrated em-~
bodiment of the invention the sealing member 13
ig the ball valve which is seated in the valve head
§9. In this connection, the valve stem Ti is pro-
vided with an axially extending passageway 15
which nias a counterbored portion 17 at the valve
head €8. The shoulder formed between the
counter bore 17 and the axially extending pas-
sageway 15 provides a seat for the ball valve 13.
A plurality of radially extending apertures 18
interconnect the passageway 15, adjacent the hall
valve 13, with the valve chamber 57 so that pres-
sure fiuid can fiow between the chamber 57 and
the recess 58 when the ball valve 7% is unseated.
The unseating of the hall valve 13 is effected by
the opersting member or rod 81 which is slidably
supported within the passageway 75 in the valve
stem T!. In this connection, one end of the oper-
ating rod &1 is provided with a portion of reduced
dismeter 82 which engages the bhall 13 while the
other end of the member 8{ engages the upper
control piston 41 of the control rod 28, as illus-
trated in Figures 2, 5 and 5a. )

The bore of the valve chamber 57 is consider-
ably larger than the diameter of the valve stem
7t at its outer end; this permits hydraulic fluid
within the valve chamber 57 to pass around the
stem into the enlarged recess 59 whenever the
valve 67 is displaced from its seat. The poppet
valve 87 and the ball valve 13 are both biased into
the closed position by & coiled spring 83 which
acts between the ball valve 78 in the head of the
valve §7 and the bushing §3. The spring 83 may
be adjustably tensioned by changing the position
of the bushing 63 relative to the threaded portion
61 of the enlarged recess 59. In order to aid in
maintaining the alignment of the valve 67 and
the spring 83 during operation, and to assure
that the ball valve 13 is held within the counter-
bore 11, a thrust plate 88 is provided intermediate
the spring 83 and the ball 713. The thrust plate
85 comprises a circular piece of sheet metal or
the like which may be tabricated with outwardly
dished outer flange 87 for engaging the spring 83,
and an inwardly dished centra] portion 8% which
is adapted to be seated upon the ball 3. .

A modified construction for the thrust plate is
illustrated in Figures 6 and 7. In the modified
structure the thrust plate 85¢ is provided with an
outwardly dished flange 87a for engaging the
spring 83 and an inwardly dished central portion
89 for seating against the pall 13. In addition, &
plurality of knobs g1 are formed in the surface of
the thrust plate 85 which is adapted to be placed
adjacent the head of the valve 61. The knobs 8!
are proportioned to clear the valve head 19 when
the thrust plate 85a is parallel to the valve head
69. In the event that the spring 83 exerts an
unbalanced biasing force on the ball valve 13,
the knobs or projections 81 contact the head of
the valve 671 and thereby limit angular move-
ment between the thrust plate 85¢ and the valve
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head §1. While the modified thrust plate 85¢ is
_provided with three projecting knobs 94, it will
be understood that the mumber of projections
and -the general shape of the thrust.plate may be
varied depending upon operating conditions.

The innermost end of the valve stem 711 is
rounded as illustrated at 83 (Figs. 2, 4, 5, and 5a)
and is proporticned to extend a short distance
-into -the .control passageway 21. The inner end

of the valve stem is slidably supported within the :

valve chamber 87 and is proportioned to closely
engage the walls of the valve chamber to provide
a substantially liquid tight seal between the
outer portion of the valve chamber 57 and the
control-rod passageway 27.

The kall operating member 81 is biased in the
direction of the control rod 29 by a coil spring {03
which acts between the ball valve I3 and the
shoulder formed by the portion of reduced diam-
eter 82 at the outer end of the ball operating
member 8i. However, as will hereinafter appear,
an additional force is applied to the ball cperas-
.Ang member &{ whenever the hydraulic fuid
within the valve chamber §7 is under pressure.
This provides an additional biasing force for en-
gaging the member 81 against control rod 29 and
is an important feature of the invention. The
spring 183 is proportioned to exert a smalier
force than the spring 83 which biases the poppet

valve 67 and the ball valve 73 into the closed posi-

tion and, therefore, in the absence of pressure
within the valve chamber 57, the valve 87 wil
normally be engaged against its seat 65. ‘

The surface of the control rod 2% which en-

gages the operating member 81 is provided with 35

an irregular cam surface or groove {95 which is
adapted to ccact with the ball operating member
81 and the valve stem Ti. The shape of the sur-
face or groove {85 is such that vertical movement
of the control rod 22 to the third or uppermost .
conirol position effects horizontal outward move-»
ment of the valve stem T4 and the ball operating
member 81. In this connection, the ‘groove 145
tapers outwardly at its lower end to form a ramp

187 which tends to force the ball operating mem- a5

ber 8 and the valve stem 7{ outwardly whan the
rod 27 is lifted toward its upper position. The
lengths of the operating member 8i and the valve
stem 7{ are proportioned so that the initial move-

ment of the ramp 187 causes the operating mem- B¢
ber 8¢ fo be forced ocutwardly to unseat the ball

valve 73 (Fig. ba). This tends to reduce the pres-
sure in the recess 57 and permits further move-
ment of the ramp {87 to readily unseat the
poppet type valve 87 (Fig. 5).

A depression or V-shaped cut 189 is provided !

‘at the upper end of the control rod groove 185 to
permit the operating member 81 to move ‘in-
wardly towards the center of the contro] passage-

‘way when the control rod 28 is moved into the _

first control position (Fig. 4) to latch the vod.28
in that positicn and a second V-shaped cut 11 is.
provided at the base of the ramp 107 to engaze
the operating member 8! when the control rod
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29 is in the second or neutral control position, 5

(Fig. 2). A generally flat portion 113 -extends

between the V-shaped cuts {89 and {11,

. An inlet or second passageway |l§ for hy-
draulie fluid extends from the control-rod pas-

sageway 21, adjacent the control-rod stop 49, to o

-a connection {{7 which is coupled to the outlst
opening on the gear pumyp {3 by a conduit {9,
In order toconduet hydraulic fluid. from the inlet
or second passageway L8 to.the valve chamber
-or branch passageway 5%, a third ‘passageway or

i3

6 !
-channel 121 is provided; this:connects the ctn-
trel passageway .21, at-a position sdjacent ~the
stop 49, with the :branch-passageway «or ~valve
chamber-57.

An annular cpening 423 .is provided -in the
housing 2! around the -control passageway 27T
for rcollecting -any fluid which might leak be-
tween the control rod 29 and the walls -of the
control passageway 21. The-opening 123:is con~
nected to the by-pass outlet 45 by :apassageway
125. In addition to preventing:fluid from leaking
out of the top of the control -valve, the annilar
opening {23 which ‘is connected to-the ‘sump 45,
makes possible-a pressure -differential across the
valve stem T{ and the operating member §1 when
pressure fluid is -admitted to ‘the ‘valve chamber
§1. The pressure ‘differential -between the ‘sump
15:and the fluid in ‘the valve .chamber §7 :acts
upon the exposed ares of the operating: rrember
81 Yo force the inner end of the .operating imem-
ber 81 against the control rod 29-with a force
equal to the product-of :the pressure differential
and the area of the member 81.

During operation, ‘when it s ‘desired ‘to. supply
hydraulic pressure:to:the ram 11, the control-rod
23 is moved into the first, or operating, control
position (Fig.-4), that isthe rod 28 is -depressed
until the by-pass outlet 45.to the sump 55 closed
by the upper control piston 41 -and the ball-op-
erating member &{ movesinto the depression {09
at the upper portion of ‘the grooved -section of
the control rod 28. Pressure immediately huilds
up within the passageways in the housing'and in
the valve chamber 51. This pressure ‘displaces
the poppet valve 6T from its-seat-85-so that:fiuid
under pressure flows around the head:of thewvalve
67 into the enlarged recess 59. The -fluid ‘then
flows to the hydraulic ram -i7 through a-con-
duit 1217.

After the ball valve 73 has heen opened and a
portion of the high pressure fluid within the
ram system has been conducted to the sump 15
through the counter bore 77, the apertures 19,
and the passageways 121 and 27, the larger, pop-
pet valve &1 may bhe raised to permit greater
flow. Further upward movement of the control
rod 29 and the ramp 197 effects engagement be-
tween the valve stem 71 and the ramp 107 thereby
unseating the valve 87. This permits the hy-
draulic fluid in the ram to return to the sump
I5 through the channel 121 and the control-rod
passageway 271. The ball valve 73 has a rela-
tively small area exposed to the pressure fluid
within the hydraulic ram system so that it re-

. -quires a relatively small force to unsest the ball.

This feature of the invention is of particular
value in high pressure hydraulic systems, bu
the .incorporation of an auxiliary valve means
in.a low or medium pressure.system results in
easier operation-and closer control. o

-In order to effect the automatic disengagement
-0f the hydraulic ram {1 or other power trans-
lating apparatus from the source of pressure
fluid in the event that the pressure becomes
excessive, a safety shut-off is provided in the
lower portion of the housing 21 (Fig. 2). In the
iNustrated structure the safety shut-off communi-
cates with the valve chamber 57 through .a pas-
sageway {(29. The safety shui-off includes a
‘ball {31 which is held in a suitable seat {33 .at
the end of a passageway 135 by means of a ball
follower 4387 and a follower spring 139 which bear
against.a.plate {49 which seals the lower iend of
the:passageways 125.and 21. -An.annilar ¢han-
el 141 extends between the ball i31-and theseat
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133, and this channel is connected to the lower
portion of the control-rod passageway 27 by a
drilled hole 143. The lower portion of the pas-
sageway 135, which contains the safety shut-off
mechanism, also communicates with the lower
end of the control rod passageway 27 through an
opening {45 of lesser cross section than the pas-
sageway 143. The passageway {36 for the safety
shut-off mechanism is connected to the sump {5
through a suitable conduit 147.

‘When the pressure within the valve chamber
57 becomes excessive, the safety ball 131 is moved
downwardly against the pressure of the follower
spring 139, so as to permit pressure fluid to flow
through the annular channel 141 and the pas-
sageway 143 into the lower portion of the con-
trol-rod passageway 21. This fluid builds up a
pressure which acts upon the lower end of the
control rod 29 with sufficient force to move the
rod upwardly into the neutral or second control
position (the by-pass port 43 then being un-
covered). After the control rod 29 has moved
to the second control position, the pressure with-
in the housing 21 is relieved since the fluid flows
directly to the sump i5. Upon the next down-
ward movement of the control rod 29 to effect
the operation of the apparatus, the fluid remain-
ing in the lower portion of the control-rod pas-
sageway 27 will flow outwardly through the pas-
sageway 145 and through the conduif {47 to the
sump. The differing sizes of the passageways 143
and 145 determine the amount of pressure which
is produced in the lower portion of the confrol-
rod passageway when the ball 131 is unseated,

the smaller the cross-sectional area of the pas- ¢

sageway 145 relative to the cross-sectional area
of the passageway 143, the greater the pressure
within the lower portion of the control-rod pas-
sageway 21.

Tnstead of operating the apparatus in the man-
ner described in the foregoing, the operator may
energize the hydraulic system by moving the con-
trol rod 29 to the first of lower position (Fig. 4).
As before pointed out, this closes the by-pass out-
let, 45 to the sump {5 and causes pressure to build
up within the valve chamber 57. When this pres-
sure equals the pressure within the operating por-
tion of the system, the valve 67 lifts, and fluid is
pumped into the ram [T or other operating unit,
The hydraulic ram unit may be permitted to
reach its limit of moveraent whereupon excessive
pressure can build up within the system and the
safety shui-off mechanism, which has been de-
seribed, will be displaced from its seat and the
fluid fowing therearound will cause a pressure
within the lower portion of the control-rod pas-
sageway which will move the control rod 29 back
to the neutral position. So long as there is hy-
draulic fluid flowing around the valve 67, the pres-
sure in the third passageway or channel is
elevated relative to the pressure in the sump I5,
and the pressure differential thus formed across
the operating member 81 acts to force that mem-
ber against the control rod 27 thereby to resiliently
jatch the control rod in the first control position.
If it is desired to operate the apparatus in the re-
verse direction, the control rod is raised by the
operator until the ramp 187 on the conirol rod 28
operating member 8§ and the valve stem 71 cut-
wardly an amount sufficient to unseat the valves
13 and 67, respectively. This bleeds pressure
fluid back through the valves to the sump 15.

In the event that it is desired to increase the
locking force exerted on the control rod 29 in re-
gponse to the fluid pressure within the valve
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chamber 57, the construction of the valve 67 may
be readily modified to present a greater area to
the hydraulic fluid within the valve chamber 51.
A modified valve structure 67e¢ of this type is
shown in Fig. 8. In Fig. 8 the various elements
which are the same as the corresponding elements
which have been described in the foregoing will
be given the same reference numeral as the cor-
responding element with the addition of the
symboi “prime” ('),

The valve §7¢ includes a head 149 and a stem
i{5¢, stem (5! being provided with an axially ex-
tending passageway (53 as illustrated. The pas-
sageway {53 is provided with a pair of counter-
bored portions 155 and 157 adjacent the valve
head 148. A plurality of radially extending aper-
tures (59 interconnect the counterbore 157 and
the valve chamber 57’ so that pressure fluid can
fiow between the chamber 51’ and the recess §9'.
The shoulder formed by the counterbores 155 and
i57 provides a seat for a ball valve 159. The un-
seating of the ball valve 159 is effected by a ball
operating member or rod 16 which is slidably
supported within the passageway 193 within the
valve stem 154. In this connection, one end of the
rod 161 engages the ball 159 and the other end of
the rod i81 extends a short distance beyond the
end of the valve stem 151 as illustrated in Fig. 8.
The valve 67¢ and the ball valve {59 are both
biased into the closed position by the coil spring
&3’ which acts between the ball valve 159 in the
head of the valve 6Ta and a bushing 63’.

The inner end of the valve stem (51 is supported
within a combined guideway and detent assem-
blage (63 which is operable to support and to
guide the valve stem (81 and to exert a locking ac-
tion upon the control rod 25’ at all times when the
fiuid within the valve chamber 57’ is at a pres-
sure higher than that of the sump. The detent
assemblage 163 includes a locking plunger 65
which has one end hollowed out to form a well 167
which is proportioned to receive the inner end of
the valve stem #54.

The locking plunger i85 is slidably supported

4 within the valve chamber 57’ and is proportioned

to closely engage the walls of that chamber to pro-
vide a substantially liquid tight seal between the
outer portion of the valve chamber 57’ and the
control rod passageway 27°. ‘The inner end of the
locking plunger 168 is machined fo provide a
rounded portion 169 which is adapted to engage
the control rod 29’. In order to avoid fluid locks
between the bottom of the well {67 and the base
of the valve stem {54 a passageway (7! is provided
intermediate the well {67 and the control pas-
sageway 27’. A spring (73 is provided inter-
mediate the plunger {65 and the valve head (49,
as illustrated, to bias the plunger 165 against the
control rod 28’ at all times when the valve 67¢
is in the closed position. The spring 173 exerts a
smaller force than the spring 83’ so that the valve
§7a will normally remain in the closed position.

The lengths of the member 16 and the valve
stem 151 are proportioned so that initial outward
movement of the plunger 165 will cause the base
of the well 167 to first force the operating rod
member 51 outwardly to unseat the ball valve
152, This tends to reduce the pressure in the re-
cess 5%’ thereby permitting outward movement of
the plunger 165 with a minimum force to unseat
the valve 67a.

As will be seen from examination of the illus-
trated structure, a pressure differential between
the valve chamkbker 57’ and the control passage-
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way 272 wil} be.operable to.apply a fairly substan-
tial locking force to the control rod 28!, The pres-
sure differential is applied to the area of the oper-
ating member 15f and to the exposed annular
shoulder of the locking plunger 85, which has an
area determined. by the differences in. diameter of
the locking plunger 168 and the valve stem 1514,
Thus the control rod 29’ is effeciively locked in
the operative position when pressure is built up
in the valve chawmber 57 even though the pressure
exerted by the spring {73 is greatly reduced,

One of the important features of the invention
lies.in the provision of the member which exerts
a-force on the operating member 81 so as to. re-

siliently-engage the control rod 28’ in the desived |

position. This force is proportional to the pres-
sure differential between the valve chamber and
the control passageway and is therefore sub-
stantially independent 'of’spring pressure when
the valve 67 is open, the second control position.
The force exerted by. the spring tends to latch
the control rod in its position in the second and
third control positions. This arrangement, in
effect, releasably locks the control rod in the de-
sired operating position until it is moved to an-
other position by the operator or by the action
of the safety shut-oif. Thus, when the operator
wishes to operate the hydraulic. system, it is
necessary for him merely to move the conirol
lever to the operating position, and he can rely
on the latching means to hold the lever. in that
position.

Another of the important features of the in-
vention lies in the provision of the small-area,
two-member valve. in the head of the main,
spring-pressed valve. This arrangement enables
the. operator to easily control a hydraulic system
which employs high pressure fiuid and to more
accurately control the operation of both high and
low pressure systems.

Various features of the- invention are set forth
in the appended claims.

We claim:

1. In a control valve of the class described, the
combination of a housing, a fluid inlet passage-
way in said housing which is adapted to be con-
nected to.a source of pressure fuid, a fluid out-
let passageway in said housing which is afiapte_c}
to be connected to a sump, a passageway in said

housing which is adapted to be connected to a -

power transiating means, and means for effect=
ing the interconnecticn of said passageways in a
predetermined sequence including a valve and a
contrcl member, said control member being mov-
able to a plurality of control positions to effect
such interconnection, and a control member
latching means movably mounied in said hous-
ing and adapted to engage said control mem-
ber, said latching means being operably. associat-
ed with said passageway adapted to be connected
to. said power translating means, said latching
means heing operably responsive to the fluid pres-
sure in said last named passageway for causing
sajd latching means to ensage said control
member.

2. In a control valve of the class described, the
nbination of a housing, a fluid inlet passage-
way in said housing which is adapted to be con-
nected to a source of pressure fluid, a fluid outlet
passageway in said housing which is adapted to
be connected to a sump, a passageway in said
housing which is adapted to be connected to a
power translating means, and a control member
and a spring pressed valve having a sealing mem-
ber and an operating member for interconnecting
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said passageways. in a predetermined. sequence,
said control member being movable to a plu-
rality of control positions to effect such inter-
connection, said operating memper being movably
mounted in said housing and adapted to engage
said control member, said operating member be-
ing operably associated with said passageway
adapted to. be connected to said poier translat-~
ing means, said operating member being. operably
responsive to the fiuid pressure in said last hamed
passageway. for causing said operating member
to engage said control member, : ’

3. In a control valve of the class described, the
combination of a housing, a fluid inlet passage-~
way in said housing which is adapted to be con-
nected to a scurce of. pressure. fluid, a fluid. outlet
passagewsay in said housing which. is adapted. to
be connecied to a sump, a bassagewsay in said
housing which is adapied to be connected to a
power translating meaxs, and a control member
and a valve having g sealing member and an
operating member for interconnecting said pas-
sageways in a predetermined sequence, said con-
trol member being movable to 3 blurality. of:- con-
trol positions to effect such interconnection, said
sealing member being biased towards the closed
position by a spring and said. operating member
being disposed intermediate. said sealing member
and said control member, said operating member
being biased towards said control member by a
second spring which acts bétween said sealing
member and said operating member, said. second
spring exerting a smaller force. than. the spring
for biasing said sealing member towards ‘the
closed position, said oberating member being. op-
erable when said conirol member is in one of
said positions to latch said control member . in
that position, and which is operable to unsedt
sald sealing member. when said control member
is in another position. '

4. In a control valve for use in g hydraulically
controlled system of the class described, the com-
bination of a housing, a fiuid inlet passageway.in
said housing which is adapted to be connected
to a seurce of pressure fluid, a fluid outlet pag-
sageway in said housing which is adapted t6 be
connected to a sump, and a third passageway .in
53ld housing which is adapted. to be connected
with the hydraulically controlled system " with
which said control valve is used, a control mem-
ker, a control-member bassageway in said hous-
ing for receiving said control membper, said con-
trol member being movable to a. plurality of con-
trol positions for effecting the interconnection of
sald passageways in a predefermined sequence, a
valve for controlling the flow of fluid to. and
from the hydrautic system from said thirq pas-
Sageway, and & second valve having a lesser area
than said first valve also interconnecting said
third passageway and said hydraulic system, said
second valve including g sealing member and an
operating member, movement of said control
member t0 one control position being operable to
successively unseat said second valve and said

rst valve, at least a portion: of said operating
member being exposed to pressure fluid in said
third passageway so that said operating member
is engaged against said control member in. re-
sponse to. pressure within said third passageway.

5. In a control valve for uge in a hydraulically
controlled system of the class descrived, the com-
bination of a housing, a fluid inlet passageway in

said housing which is adapted to be connected fo

a source of pressure fluid, a fluid outlet passage-
way in said housing which is adapted to be oon-
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hected to & sump, and a third passageway in said
housing which is adapted to be connected with
the hydraulically controlled system with which
said control valve is used, a control member, a
control-member passageway in said housing for
receiving said control member, said control mem-
ber being movable to a plurality of control posi-
tions for effecting the interconnection of said
passageways in 2 predetermined sequence, &
poppet-type valve having a head and a stem for
controlling the flow of fluid to and from the hy-
draulic system from said third passageway, &
passageway extending the length of said poppet
valve and communicating at the head of said
poppet valve with the hydraulically controlled
system, a second valve having a sealing member
which is disposed adjacent the end of the pas-
sageway in said poppet valve which communi-
cates with the controlled hydraulic system and
an operating member which is dispesed interme-
diate said sealing member and said control mem-
ber, movement of said control member to one
control position being operable to successively
unseat said second valve and said first valve, at
least a portion of said operating member being
exposed to pressure fluid in said third passage-
way so that said operating member is engaged
against said control member in response to pres-
sure within said third passageway.

6. Tn combination in a conirol valve for use in
a hydraulically controlled system of the class de-
seribed, a housing, a control member, a control-
member passageway in said housing for receiving
said control member, said control member being
movable to a plurality of control positions, an
inlet passageway in said housing which communi-
cates with said control-member passageway and
which is adapted to be connected to a source of
pressure fluid, and a third passageway in said
housing which is adapted to be connected with
the hydraulically controlled system with which
said control valve is used, said third passageway
communicating with said control member pas-
sageway and said control member passageway
having 2 branch which also communicates with
said third passageway, a poppet-type valve having
2 head and a stem, the stem of said poppet valve
extending within the branch of said conftrol-
member passageway, a passageway extending the
length of the stem of said poppet valve and cocm-
municating at the head of said poppet valve with
the hydraulically controlled system, a second
valve disposed in the stem of said poppet valve
passageway at the end thereof adjacens the head
of said poppet valve, conduit means intercon-
necting said third passageway and the passage-
way within the stem of said poppet valve, an
operating member for said second valve in the
passageway in the stem of said poppet valve, said
operating member being proportioned to extend
beyond the end of said stem, movement of said
control member between predetermined positions
being operable to successively move said operat-
ing member and the stem of said poppet valve
thereby first unseating said second valve and
finally unseating said first valve, and at least
a, portion of said operating member being ex-
posed to pressure fluid in said third passageway
so that said operating member is engaged against
said control member in response fto pressure
within said third passageway.

7. In combination in a control valve for use
in a hydraulically controlled system of the class
described, a2 housing, a control member, a con-
trol-member passageway in said housing for re-
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ceiving said control member, said control mem-
ber being movable to a plurality of control posi-
tions, an inlet passageway in said housing which
communicates with said control-member pas-
sageway and which is adapted to be connected to
2, source of pressure fluid, and a third passageway
in said housing which is adapted to be connected
with the hydraulically controlled system with
which said control valve is used, said third pas-
sageway communicating with said eontrol-mem-
ber passageway and said control-member pas-
sageway having a branch which also communi-
cates with said third passageway, & poppet-type
valve having a head and a stem for intercon-
necting said third passageway and the hydrauli-
cally controlled system, the stem of said poppeb
valve extending within the branch of said con-
trol-member passageway, a second valve, a seat
for said second valve in the head of said poppet
valve, an operating member for said second valve,
a, passageway through the stem of szid poppet
valve for said operating member, the end of said
operating-member passageway adjacent the seat
for said second valve being enlarged and com-
municating with said third passageway, & spring
intermediate said second valve and said operat-
ing member for urging said operating member
against said control member, means biasing said
poppet valve and said second valve into the
closed position, movement of said control member
between predetermined positions being operahle
to successively move said operating member and
the stem of said poppet valve thereby unseating
said second valve and said poppet valve respec-
tively, and at least a portion of said operating
member being exposed to pressure fluid in said
third passageway so that said operating member
is engaged against said control member in re-
sponse to the pressure within said third passage-
way.

3. In combination in a control valve for use
in a hydraulically controlled system of the class
described, a housing, & control member, a con-
trol-member passageway in said housing for re-
ceiving said control member, said control member
being movable to a plurality of control positions,
an inlet passageway in said housing which com-
municates with said control-member passageway
and which is adapted to be connected to a source
of pressure fluid, and a third passageway in said
housing which is adapted to be connected with
the hydraulically controlled system with which
said control valve is used, said third passageway
communicating with said control-member pas-
sageway and said control-member passageway
having a branch which also communicates with
said third passageway, a poppet-type valve hav-
ing a.head and a stem for interconnecting said
third passageway and the hydraulically controlled
system, the stem of said poppet valve extending
within the branch of said control-member pas-
sageway, a detent mechanism associated with
the stem of said poppet valve and heing disposed
intermediate said control member and the stem
of said poppet valve, a second valve, a seat in
the head of said poppet valve, an operating mem-
ber for said second valve, a passageway through
the stem of said poppet valve for receiving said
operating-member, the end of said operating-
member passageway which is adjacent said valve
seat being enlarged and communicating with said
third passageway, said detent mechanism includ-
ing a plunger which is slidably supported within
said branch passageway and which is adapted to
slidably support and to guide the stem of said
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popret valve, said operating member extending
beyond the end of the stem of said poppet valve
to coact with said plunger, resilient means act-
ing upon said second valve for biasing said sec-
ond valve and said poppet valve into the closed
position, movement of said control member be-
tween predetermined positions being operable to
move said plunger to successively act upon said
operating member and the stem of said poppet
valve to thereby unseat said second valve and
said poppet valve respectively, and at least a por-
tion of said plunger and said operating member
being exposed to pressure fluid in said thirg pas-
sageway so that said detent mechanism is en-
gaged against said control member in response o
the pressure within said third passageway.

9. In combination in & control valve for use in
a hydraulically controlled system of the class
described, a housing, a control member, a control-
member passageway in said housing for receiving
said control member, said control member being
movable to a plurality of control positions, an
inlet passageway in said housihg which commu-
nicates with said control-member passageway
and which is adapted to be connected to a source
of pressure fluid, and a third passageway in said
housing which is adapted to be connecied with
the hydraulically controlled system with which
said control valve is used, said third passage-
way communicating with said control-member
bassageway and said control-member passagewsy
having a branch which also communicates with
said third passageway, a poppet-type valve hav-
ing a head and a stem for interconnecting said
third passageway and the hydraulically controlled
system, the stem of said poppet valve extending
within said branch passageway, a baill valve, a
seat in the head of said poppet valve for said
ball valve, an operating member for said ball
valve, an operating-member passageway through
the stem of said poppet valve for receiving said
operating member, the end of said operating-
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member passageway which is adjacent the seat.
for said ball valve being enlarged and commu-
nicating with said third passageway, said oper-
ating member being slidably supported within
sald operating-member passageway, 2 spring
biasing said operating member towards said con-
trol member, said operating member for said ball
valve being proportioned to extend beyond the
end of the stem of said poppet valve to coact with
said control member, resilient means acting upon
said ball valve for biasing said ball valve and said
boppet valve into the closed position, movement
of said control member between predetermined
positions being operable to move, successively,
said operating member and the stem of said pop-
vet valve to thereby unseat said ball valve ang
said poppet valve respectively, and at least z
portion of said operating member being exposed
to pressure fluid in said third passageway Sso
that said operating member is engaged against
said control member in response to the pressure
within said third passageway.

10. A control valve as set forth in claim 2
having a resilient member mounted in said hous-
Ing, said resilient member being positioned be-
tween and engaging said sealing member and said
operating member and being adapted to cause
said cperating member to engage said control
member.
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