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of the type employed to ccntrol“ﬁmd pressure op=.
erated mechanism such’ as is used to" contiol..
search lights, gun' turrets and various” kmds of "8+
machinery where the mechanism. is capable” of *
movement in more than-one plane.”

- The principal object of the.irvention is to ptre-.
vide an improved control-valve device of the abéve
mentioned type.

Another object of 'the in‘vention is* o pro’vide :
to control fluid  pressure’. operatefd mechanism™
which is ‘capable of producing. eithér-vertical’ or

two movements.

A further object of: the invention® is:to pro=
vide a single -control- valve dévice~whith" con=
trols the rate of movement of the‘mechianisnt-op

" erativer to produce vertical: or-horizontal move-
ment or any combination of the two movenierits.

A still further object of the invention-isito pro~
vide a control valve device with a sirigle operat-.
ing handle for controlling operation of fliiid pres:-

sure mechanism capable of’. producing . verticgl 25

or horizontal movement or’ any combination of -
the two movements, which handle.is automati=
cally returnable to s neutral position when:freed. .
by the operator.

Other objects and advantages will be apparent -30
from the following more detailed: description. of "
the invention.

In the accompanying drawing . )

Fig. 1 is a diagrammatic view of.4-fiid pres-
sure system, partly in section, embodying. the™ gz
invention. )

Fig. 2 is a sectional view of.the contiol valve:
device taken along thé line 2—2 of Fig. 1.

Fig. 3 is a sectional view of the:contrcl valve .

device taken along the line 3<-3 of Fig. 2." 40~

Fig. 4 is.a sectional view of the control valve
device taken'along the line 44 of Fig. 3. -

Tig. 5 is a sectional view of thé control. valve™
device taken along the lirie 5-—5 of Fig. 1.

Fig. 6 is a plan view of thé control valve device 45

looking in the direction indicated by the line
§—8 of Fig. 1.
In Fig. 1 of the drawing a fltiid pressitre System™
ig shown in which a control valve device embodying T
the invention is Used.” This" systeni comprises:a"
control valve device | and a pair of double” act~
ing fluid pressure motors 2 and 3, thé motor 2 he-
ing operative to effect vertical movement of g de-. .
vice to be operated such for instance as a search .

light and the motor 8 being operative to effect™ 55"

10+

“of ‘passages 28 with a-chamber 24" formed by the~
- wall’ 10of the ‘casing §; the top-of the ValVE"l
-andthé wallsof the bore § when the valve isiin -

(CL251--4)

2“;

hotizontdl. movement ‘the device tobe’ operated;

For the purpose of illustration the control valve
device 1 hias béen shown associated with thie. dou=
ple-fiiid pressute niotors 2 and 3 bt it-willbe~
understaod "thaf this is. merely  illustrdtive-and ™
that. the control valve deévice | may-bé used-to
cantrsl the supply of fluid under pressuré-to and .
the reléage of flUid urider pressure from any.de=--
sired type of ‘filid pressiire operated mechanisitr

‘wheré a- plurality of controlled actuators are-em=-

ployed.”

The~ control Valve device " { may coniprisea -
lower . body casing 5 and an upper body:casirg 8.”
THe 16wer body " casing 5.is provided with aper=

horizontal movement or any-combiriatiori-of: the 15 tires 7°and 8 through which bolts or thelike-(not

shown). may.pass for rigidly securmg the casing
to g brackat or'thalike..

‘Thé bady. ¢asing -8, as best shown in Pigs-2and .
3,.is provided witha certral bore 9which is closed -

ab. its .upper, end by-a wall 18, and’ whlch at its -

lower- end s -operi . t0.'a counter-bore 11 ‘of en=
larged didmeter,; the énlarged bore 1 I beitig cloged™
by.means of ‘a bottom cap 12 which is’ -secured ™

_to the casing in any suitable mander sueh as- by
“nuts.i3 havihg screw-threaded erigagement with™

stiids;cdrried by. the casing and ‘passing “through
suitably aligried holes in‘thecap.

Contained. in thé central bore §7is a “bshing
{5 which' for.a pirpose hereinafter described-is”

-provided Fvitha. plurality of spaced dppositely dis-’

posed. throtigh ports. . Operatively mounted for -
both rotary: and”’vertlcal movement: in“thé bush=
ing.i5 is a valve 16.-. This valve is provided Wwith
a stem 1T which extends thirough a central aper-

“ttite 18 provided in wall [0 of the casihg.. Car-

riéd by the wall"107and surr ounding the steni 17~
is' gasket 19 for preventing leakage of fluid along )
thestem.”

The valve 16,°as bést shown in wig. 2, is pro=
vided witha céntral’bore or discharge passage 21
whithi® at’ its lower end’is open:to’the enlarged™”
borg If inthe ca31ngand b its upper‘end opens -
into a cross port 22 provided -in-the valver ThlS -
cross. port 22" is: connected ‘thiough' a ‘plurality

the positionshown. At éach'end of the crossport
22°4s clearly showh in Fig:"3 of the drawing-and*

r the outer face of the valve I8 is provided With'; "

short® uownwardly extending V-shaped notchvzza _

. whicktapersiin depth and which is-inopén*coms.

munication at its upper or’ widest-and-deepest-edd -
with theéport22.”
THE valve i6 is-alsg provided “witha -pair of
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3
opbositely disposed supply cavities 25 which ex-
tend longitudinally of the valve. These supply
cavities are each provided with lateral V-shaped
extensions 27, the side walls of each extension
converging toward each other. The upper and
lower ends of the cavities 25 are also tapered in
width. The bottom walls of the tapered por-
tions of the cavities 25 and of the extensions 27
thereof slope upwardly and merge with the outer
surface of the valve at the ends of the tapering
portions. From this it will be understood that
the ends of the cavities and the extensions 21
thereof taper in depth as well as in width, thus

gradually reducing the flow areas of these ends

and extensions toward thin ends. .In addition
valve 16 is provided with a pair of oppositely dis-
posed cavities 29. The side walls of the upper
end of the cavity 29 at each side of the valve
converge toward each other and close the ends,
the bottom of this portion of the. groove sloping
upwardly from the deepest portion of the cavity.

These tapering portions of the port 22 and cavi-
ties 25 and 29 are provided for the purpose of
controlling the rate of flow of fluid through the
port and cavities as will hereinafter more fully
appear under operation of the device.

As best shown in Fig. 2 the lower body casing
5 is provided intermediate its end with a supply
chamber 38 which is in constant open communi-
cation with a supply pipe 8{ which leads to a
source of fiuid under pressure (not shown). In-
termediate the chamber 30 and the wall 10 of the
casing 5 there is a chamber 32 and a chamber 33.
The chamber 32 is connected to one end of the
fluid pressure motor 2 by means of a pipe 24,
while the chamber 33 is connected toc one end
of the fluid pressure motor 3 by means of a pipe
35. The casing 5§ is also provided with a chamber
386 and a chamber 37, which chambers are dis-
posed intermediate the chamber 30 and the lower
end of the casing., The chamber 36 is connected
through a pipe 39 to the opposite end of the fiuid
pressure motor 3 while the chamber 37T is con-
nected through a pipe 40 to the opposite end of
the fluid pressure motor 2.

The upper body casing 6 is provided at its lower
end with an inwardly extending flange 4{ which
is rotatably mounted on the wall 10 of the lower
body casing 5. As best shown in Figs. 2 and 6
of the drawing, rotary movement of this casing
6 is limited by a pin 42, carried by the lower body
casing 5, engaging with one or the other of the
ends of a slot 43 formed in the flange 41.

The casing 6 is hollow and the open upper end
is closed by a cover portion 44 which is secured
to the casing 6 in any suitable manner such as
by screws 45, as shown in Fig. 1. The casing 6
and cover portion 44 define two horizontally
alighed recesses for the reception of a pair of
ball bearing members £6. Rotatably mounted in
said bearing members is a shaft 47. The opposite
ends of the shaft 4T extend to the exterior of the
casing and are preferably screw-threaded. A
pair of nuts 48, one having screw-threaded en-
gagement with one end of the shaft and the other
having screw-threaded engagement with the op-
posite end of the shaft, are employed to engage
the bearings and hold them in position against
shoulders 49 formed on the casing 6 and the
cover 44,

The casing 6 is provided with an outwardly
projecting cylindrical portion 88, Contained in
this portion, as best shown in Fig. 4, is a pair of
oppositely disposed spring actuated plungers 51
which engage opposite sides of an upwardly pro-
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jecting arm B2 carried by a disc member 53 for
a purpose hereinafter described. This disc mem-~
ber 83, as best shown in Figs. 2 and 4, is rigidly
secured to the wall I8 of the lower casing 5 by
means of a plurality of bolts §4. This disc mem-
ber together with the casing 5 defines a groove
which accommodates the flange 21 and serves to
maintain the casing 6 in its proper rotatable re-
lationship with the casing 5. The member also
serves to retain the gasket {8 in place.

The cover portion 44 is also provided with an
outwardly projecting cylindrical portion 55 which
extends at right angles to the cylindrical portion
B0, Contained in this portion §5 is a pair of op-
positely disposed. spring actuated plungers 58
which engage opposite sides of an upwardly ex-
tending arm 88 carrizd by 2 member €8 for a rea-
son hereinafter described. The member &§ is
provided with a pair of spaced arms 8! and 62
which straddle the shaft 47.

The stem {7 of the valve t§ e}stends through
a suitable aperture in the dise 53 and ot its end
has rigidly connected thereto one end of an exten~
sion 64, which is offset in the-direction toward
the right-hand as viewed in ¥ig. 2. The stem {1
passes through the lower end of the extension
and has screw-threaded engagement with a aut
85 which engages the extension and holds it in
vlace on the stem. The rigid connection between
the stem 17 and the extension €4 is made by
means of a pin 88¢ which is secured to the ex-
tension and which has a close fit in a vertical
groove 84b provided in the stem, This connection
serves to prevent relative rotary movement be-
tween thie stem and extension and also serves to
facilitate the proper positioning of the valve with
relation to the stem in assembling the several
parts of the valve device. The opposite end of the
extension 84 is operatively connected to the shaft
41 by means of a pin 8 and a ball like member
66 carried by the pin. The pin passes through
arm 62 of member €8, the shaft 47 and arm &f of
member §8 at the opposite side of the shaft and
through the member 68 which is disposed in an
opening 87 provided in the upper end of the ex-~
tension 84. One end of the pin- 68 projects out-
wardly beyond the arm 62 and has screw-threaded
connection with a nut 69 which engages the arm
§2. When the nut is tightened it pulls the bolt
88 toward the left causing the member 85 to be
drawn into clamping engagement with the mem-
ber 88, thus making a rigid connection between
the shaft 47 and the member 88, This member
86 has a snug fit in the cpening 67 so that any
movement of the shait will be immediately trans-
mitted to the extension &4, It will however be
understood that the member 85 is free to rock
slightly relative to the extension when the shaft
47 is rotated to shift the valve vertically as will

‘hereinafter be described.

For the purpsose of rotating the shaft 47 to ef-
fect vertical movement of the connected valve
§8 and for the purpose of rotating the upper body
casing B to effect rotary movement of the valve
{8 a handle 78 is provided. This handle com-
prises a pair of spaced arms 72 and 78 which are
connected to opposite ends of the shaft 47 by
means of nuts 7§ having screw-threaded engage-
ment with the shaft &7 and engaging opposite
sides of the arms ¥2 and 73 as clearly shown in
both Figs. 1 and 3.

The fluid pressure motors 2 and 2 as shown in
the present embodiment of the invention are
identical in construction but for convenience in
describing the operation different reference nu-
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merals have been used to indicate similar parts.

‘The motor 2 may comprise o casing 78 in which
there is disposed a double acting piston 19 hav-
ing an operating stem 80. At one side of .the
piston 79 there is a chamber 83 which Is in con-
stant open communication with chamber 37 in
the control valve device § through pipe 8. At
the opposite side of the piston is a chamber 85
which is in constant open communication with
the chamber 32 through pipe 34.

The motor 3 may comprise a casing &5 in which
there is disposed a double acting piston 88 having
an operating stem 87. At one side of the piston
£ there is a chamber §8 which is in constant
open communication with chamber 83 through
the pipe 35. At the opposite side of this piston
is & chamber 82 which is in constant open com-
munication with the chamber 35 through the
pipe 39.

Operation

Assuming the handle T8 of the control valve
device | to be in the position shown and the sys-
tem charged with fluid under pressure, the valve
{6 will be in the position shown and the supply
pipe 3! and consequently the supply chamber
38 of the control valve device will be charged
with fluid under pressure. Fluid under pressure
thus supplied to the supply chamber 38 flows
therefrom through ports 198 and {81! in the bush-
ing {5 to the supply cavities 26 in the valve §8.
The chamber 24 above the valve {8 is connected
to a discharge pipe 182 by way of passage 23 in
the upper wall of the valve B, cross port 22,
discharge port 21, enlarged chatber {1 below the
valve and a passage §03 in the bottom cap i2.
With the valve in this position all other ports
and cavities in the bushing are lapped. It should
here be mentioned that the plunger mechanisms
51 and 58 yieldably maintain the several parts of
the valve device in the positions just described
against accidental movement. . )

It should here be noted that the chamber 24
above the valve i3 and the chamber |1 below the
valve are connected together and to the discharge
pipe 162 so that the pressure acting on opposite
ends of the valve are equal, thus the valve is
balanced in a vertical direction. It will also be
noted that the pressure in the supply chamber 38
acts on opposite sides of the valve so that the
valve is balanced in a horizontal direction.

When it is desired to effect movement of the
piston 1% upwardly from the position in which it
is shown in Fig. 1 of the drawing, the handle T8
of the control valve device | is rotated in a coun-
terclockwise direction about the axis of shaft 47
from the neutral or normal position in which it is
shown in Tig. 2. Counterclockwise rotation of
the handle 78 causes the shaft 47 and connected
member 68 to rotate in the same direction. As
the member 58-is thus rotated the arm 58 carried
by the member causes a plunger {35 disposed in
the spring actuated plunger mechanism .58 at
the left-hand side of the arm 59, as viewed in
TFig. 2. of the drawing, to move inwardly against
the opposing pressure of a spring 188 and the
valve 15 is moved vertically upwardly through
the medium of pin 68, member 65, extension 64
and stem 17, the member 6§ rocking freely in
the opening 671. It will be noted that counter-
cloekwise rotation of the handle 19 will be brought
to a stop when the top of the valve 18 engages
the wall {8 of the casing 5.

As the valve- 18 is moved upwardly the supply
chamber 30 in the control valve device I is con-
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6
nected to the chamber 84 in the fluld pressuré
motor Z by way of ports {09 arid {0t in the bush-
ing 15, supply cavities 28 in the valve 16, a pair
of oppositely disposed ports. 107 in the bushing 15,
chamber 32 in the casing and pipe 34. At the
same. time the-chamber 83 at the opposite side
of the piston 78 in the Auid pressure motor 2
is connected to the discharge pipe 102, by way of
pipe 46, chamber 37 in the control valve device {,
a pair- of oppositely disposed ports §08 in-the
bushing 5, cavities 29 in the valve 16, chamber
1 and passage 103. With these communications
established fluid under pressure is supplied to
chamber 84 at the lower side of piston 79 in the
motor 2 and fluid under pressure in chamber 83
at the upper side of piston T8 is discharged so
that the piston 19 and attached stem 80 are
caused to move upwardly from the position in
which they are shown in the drawing. This up-
ward movement of the piston 79 and attached
stem 80 may be employed, as hereinbefore men-
tioned, {0 actuste search lights, gun turrets and

‘various kinds of machinery in one direction.

It should here be mentioned that the speed at
which the piston 79 is caused to move is con-
trolled by the rate of fiow of fluid under pressure
to and the release of fluid under pressure from
opposite sides of the piston and that the rate of
flow of fluid under pressure may be controlled
by the valve i6 in the controlling valve device i.

If the movement of the handle 78 has been
sufficient to bring the upper end of the valve into
engagement with the wall 10 of the casing §, the
cavities 25 and 29 in the valve 16 will at this
time be fully open, so that the supply of fluid
under pressure to chamber 84 and the release of
fluid under pressure from the chamber 83 in
the motor 2- will be-at a fast rate and as a result
the piston 79 therein will move quickly upwardly.

If the handle 78 of the control valve device
is rotated counterclockwise to any position inter-
mediate the neutral position in which it is shown
and its uppermost position in which cavities 25
and 29 are fully open as above described, the ta-
pering portion at the top of the supply cavities
25 will restrict the rate of flow of fluid from the
supply chamber 36 to the chamber 84 in the
motor, and that the tapering portion at the top
of the cavities 28 will restrict the rate of flow

- of fluid discharged from the chamber 83 in the

motor.

From the foregoing it will be understood that
the piston 19 and attached rod 80 may be moved
upwardly at the rate of speed desired by proper
manipulation of the handle 10. .

When the operator releases his grip on the
handle 10 of the control valve device I, the spring
185 acting through the medium of the plunger
105 and the arm 55 of the member 60 causes the
shaft 41 to rotate in a clockwise direction to
thereby return the handle 10 to its neutral posi-
tion, in which position it is brought to a stop by
5 shoulder ({0 carried by the plunger 105 com-
ing into engagement with stop {12 provided on a
guide member I13. As the shaft 47 and thereby
the handle T0 are rotated clockwise as just de-
scribed, the valve 16 is moved downwardly to its
neutral position as shown. ~In this position the
cavities 25 and 29 are lapped. “With the cavities
25 and 28 lapped further flow of fluid under pres-
sure to chamber 84 in the motor 2 and the dis-
charge of fluid from chamber 83 in the motor is
cub off so that the piston 19 will be maintained
in its uppermost position.

Now when it is desired to effect movement of
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the piston 79 from its uppermost position to the
position in which it is shown in the drawing, the
handle 73 of the control valve device ! is rotated
in a clockwise direction about the axis of the
shaft 47 from its neutral position. This clock-
wise rotation of the handle 78 causes the shaft
47 and connected member 68 to rotate in the
same direction thereby causing the arm 59 carried
by the member to move a plunger 15 disposed in
a guide member (i{§ of the spring actuated
plunger mechanism 88 at the right-hand side of
the arm, as viewed in Fig. 2, inwardly against the
opposing pressure of a spring [{7. As the shaft
47 is thus rotated the valve {§ is moved down-
wardly through the medium of pin 88, member
68, extension 84 and stem {7 and movement in
this direction may be continued until the valve
{6 is brought to a stop by the bottom of the valve
engaging the inner wall {8 of the bottom cap
member 12,

Downward movement of the valve {8 connects
the supply chamber 28 in the casing 5 of the con-
tro! valve device { with the chamber 83 in the
motor 2 and at the same time connects the cham-
ber 84 at the opposite side of the piston 79 in the
motor 2 to the discharge pipe {82. The communi-
cation between the supply chamber 38 and the
chamber 83 in the motor 2 is established by way
of ports 168 and 19 in the bushing 15 supply
cavities 25 in the valve {8 ports 188 in the bush-
ing 15, chamber 37 in the control valve device
and pipe 48. The communication between the
chamber 84 in the motor 2 and the discharge pipe
182 is made by way of pipe &4, chamber 32 in the
control valve device, ports {87 in the bushing
15, cross port 22 in the valve, discharge port 21,
enlarged chambers {! and passage (03. With
these communications established the pressure
of fluid in chamber 88 is increased and the pres-
sure of fluid in chamber 84 is decreased thus
causing the piston 79 to move downwardly from
its upper position to the position in which it is
shown in the drawing.

From the previous description in connection
with effecting upward movement of the piston 78
it will be understood that the rate of flow of fluid
under pressure to and the release of fluid from
opposite sides of the piston 79 in the motor 2 will
determine the speed at which the piston is caused
to move downwardly. It will also be understood
that the rate of flow of fluid under pressure to
the chamber 88 and the discharge of fluid from
the chamber 84 is controlled by the cavities 25
and cross port 22 respectively, the control being
such that when the valve I8 is moved to its low-
ermost position in which the valve engages the
bottom cover (2 the cavities 25 and port 22 will
be fully oven to effect a fast rate of flow of fluid
for quickly moving the piston 78 downwardly, and
that the lower tapered portion of the cavities 25
and the lower tapered portion of the port 22 will
restrict the rate of flow of the fluid to and from
the motor and thereby the rate at which the
piston 79 is moved when the valve {5 is moved to
any position intermediate the position in which
the cavities and port 22 are fully open and neutral
position.

‘When further movement of the piston 78 is un-
desired, the operator releases his grip on the
handle T8 and the spring actuated plunger mech-
anism §8 at the right-hand side of the arm 58§
operates, in identically the same manner, as the
similar mechanism, hereinbefore described, at the
left-hand side of the arm 59, to rock the shaft
41 in a counterclockwise . direction' and thereby
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the handle 70 and valve 16 to their neutral posi-
tion in which the cavities 25 and port 22 are
lapped.

When it is desired to effect movement of the
piston 88 in the fluid pressure motor 3 in a direc-
tion toward the right-hand from the position in
which it is viewed in the drawing, the handle 10
of the control valve device | is moved in a hori-
zontal plane in the direction toward the left-
hand from the neutral position in which it is
shown in Figs. 1 and 3 of the drawing. This
movement of the handle 70 causes the shaft 47
and thereby the upper body casing 6 with at-
tached cover portion 44 to rotate in the same
direction.

It will be noted that as the upper body casing
§ is thus rotated it moves relative to the arm 52
carried by the disc 53 since the disc is, as herein-
before mentioned, rigidly secured to the lower
body casing 5. As the casing 6 is thus rotated the
arm 52 causes a plunger (25 disposed in the
spring actuated plunger mechanism 5{ at the
right-hand side of the arm 52 toc move inwardly
against the opposing pressure of a spring 128
comprising a part of said mechanism. Move-~
ment of the shaft 47 in this direction, acts
through the medium of pin 68, extension 64,
member 65 and stem §7 to rotate the valve {§ in
the same direction. It will be seen from an in-
spection of Fig. b of the drawing that such move-
ment causes the valve 16 to rotate in a clockwise
direction, and from an inspection of Fig. 6 it will
be seen that such movement may be continued
until brought to a stop by the pin 42 carried by

the lower body casing 8 engaging the left~hand-

end of the slot 43 in the casing 6.

The valve {8 as it is rotated in a clockwise di-
rection as just described, and as best shown in
Pig. 5 establishes communication between supply
chamber 36 and chamber 3§ by way of ports 108
and #81 in the bushing U5, cavities 25 in the valve
and oppositely disposed ports (28 in the bushing
{5. At the same time said valve establishes com-
munication between chamber 33 in the casing 5
and the discharge port 21 in the valve {8 by way
of a pair of oppositely disposed ports {39 in the
bushing i5 and cavities §32 in the valve {§. With
these communications established, Auid under
pressure is supplied to the chamber 92 at the left-
hand side of piston 86 in the fluid pressure motor
3 by way of supply chamber 80, ports 108 and 1581
in bushing 5, cavities 25 in the valve 18 ports 128
in the bushing, chamber 38 in the casing § and
pipe 39. At the time the fluid in chamber 83 at
the right-hand side of the piston 86 in the motor
8 is released to the discharge pipe 182 by way of
pipe 85, chamber 33 in the casing 5 of the con-
trol valve device |, ports 138 in the bushing 15,
cavities 182 in the valve 16, discharge port 21,
chamber {{ and passage #03 in the bottom cap 12,
so that the piston 8§ and attached stem 87 are
caused to move in a direction toward the right-
hand from the position in which they are shown
in Fig. 1 of the drawing. Rach of the cavities 132
is provided at each end with a shallow or re-
stricted narrow extension {32a.

If the handle 780 and thereby the upper body
casing 6 are rotated in a direction toward the
left-hand until brought to a stop by the pin £2
carried by the stationary casing 5 engaging the
left-hand end of the slot 43, the cavities 25 and
132 in the valve 16 will be fully open, so that the
supply of fluid under pressure to chamber 92 and

‘the release of fluid from chamber 99 in the motor



2,450,481

9.

3 will be at a fast rate and as a result the piston
86 will move quickly

From the previous description of the operation
of thHe conirol valve device [ in conuection with
the fluid pressure moter 2 it 'will be understood
that the left-hand. lateral extension 27 -of the
supbly cavity 25 is tapersd as viewed in Fig. 3to
restrict the rate of flow of fluid under pressure
from chamber 3% te chamber &8 and that the
cavity extensions 1824 are tapered to restrict the
rate .of release of fluid from the chamber 33 to
the discharge passage 2i in the valve 18, Since,
as above mentioned, the cavities 25 and {32 ‘are
fully open when the handle 78 has been moved in
a direction toward the left-hand until brought to
a stop by the pin 42 engaging the left-hand end of
the slot 43
stricting portions of the cavities 25 and {32 will

control the rate of flow to and from the motor &

and thus the speed at which the piston 86 in said
motor operates.

Just as soon as the cperator releases his grip on
the handle 79, the spring {28, acting through the
medium of plunger 125 and the arm 52 of disc 83,
causes the upper body casing 6 and thereby the
shaft 471 and attached handle 78 to rotate in a di-
rection toward the right-hand until it reaches its
neutral position in which it is brought te a stop
by a shoulder 149 carried by the plunger (28
coming into engagement with a stop {41 provided
on a guide member $142. As the shaft 47 is moved
in a direction toward the right-hand as just de-
scribed, the valve {§ is rotated, through the me-
dium of pin 68, member §6 and extension §4,1in a
counter-clockwise direction to its neutral posi-
tion, in which position the cavities 25 and 132 are
lapped. With these cavities lapped, the supply
of fluid under pressure to and the release of
fluid from the motor & is cut off and as a result
the p“ston 88 therein is maintained in its outer-

st position, that is, in a position to the right of
whlch it is shown in the drawing.

When it is desired to effect movement of the
piston 88 in the motor 8 from its cutermost posi-

tion to the position in which it is shown in the
" drawing, the handle 78 of the control valve device
I is moved in a direction toward the right-hand
from its neutral position. When the handle 70 is
thus moved, the shaft 47 and upper body casing 8
are rotated in the same direction. The casing §
as it thits moves, causes a plunger {45 disposed in
the spring ecmaued mechanism §( provided at
the left-hand side of the arm 52 to move inward-

ly against the opposing pressure of a spring (46

comprising g part of this mechanism. The shaft
47 as it moves in this direction acts through the
medium of pin €8, extension 64, and member §3 to
cause the valve I8 to rotate in'a counterclock-
wise direction, it being understood that such
movement may be continued until the pin 42 en-
gages the right-hand end of the slot £3.

As best shown in Fig. 5, counterclockwise rota- -

tion of the valve 45 connects chambers 89 and 33
in the-casing and, as a result, fluid under pressure
flows from chamber 35 to the chamber 99 at the
right-hand side of the plston 88 in the fluid pres-
sure motor 3 by way of ports {88 and 18! in bush-
ing {5, cavities 25 in the valve {8, ports 130 in
the bushing [5, chamber 33 and pipe 84. At the
same time the valve connects chamber 36 in the
casing 5 with the discharge passage 2i in the
valve so that filuid in chamber 92 at'the left-hand
side -of piston §5.in the motor 3 is released to the
discharge pire {82 by way of pipe 39, chamber 36,
ports 128 in the bushing I8, cavitiés 132 in’ the

, it will be apparent that the flow re-~
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valve 16, discharge passage 21, chamber i and
passage 103. Due to the increase in pressure in
chamber 90 and the decrease in pressure in cham-
ber 92 of the motor 2 the piston 86 is caused to
move in-a direction toward the left-hand from
its outermost position to the position in which it
is shown in the drawing. ‘

When the casing 5 and thereby the handle 10
is brought to a stop by the pin 42 engaging fhe
right-hand end of the slot 43, the cavities 25 .and
132 ih the valve are fully open and as already
mentioned in connection with the operation of
the piston 86 of the motor 3 in a direction toward
the right-hand thesé cavities are tapered. Tle
tapermg portion of the cavities being so arranged
that as the valve 16 is moved from neutral posi-
tion toward the pdsition in which it is stopped,
the fiew ares through said cavities in the valveis
incréased thus the degree the handle is moved
out of neutral position in a direction toward its
stopped position controls the rate of flow -of fluid
to the piston chamber and thereby the rate -of
speed &t which the piston 86 is moved.

Tt will be understood that when the operator

5 relegses his grip on the operating handle T0 the:

spring actuated mechanism 51 at the left-hand
side 6f the arm 52 will operate in the same man-
ner as the spring actuated mechanism 51 at the
opposite side of the arm §2 to return the handle
18 and valve 16 to their neutral position in which
the cavities 25 and (32 are lapped,

It should heére be understood that if desired, the
handle 10 of the confrol valve device | may be
manipulated to effect both vertical and rotary

5 movement of the valve (6 and thereby cause both

fluid pressure motors 2 and 3 to operate at the
same time and 2t the same speed or at the same
time and at different speeds.

For example, if it is desired to efféct movement
of the piston 79 and 86 of the motors 2 and 3,
respectively, from the position in which they are
shown to their outermost positions at the same
time and at a fast rate, the handle 70 of the con-~
trol valve device is‘rotated in a vertical counter-

. clockwisé direction from its neutral position until

brought to a stop by the top of the valve engaging
the wall I8 of the casing 5 and at the same time
rotated in a horizontal plane in a direction toward
the left-hand until the pin 42 engages the end of
the slot 43. With the handle of the control valve
device thus positioned it will be understood that
the cavities 25 and 28 in the valve 16, which con-
trol the supply of fluid under pressure to and the
release of fluid from the piston chambers 84 and
83, respectively, of the motor 2, are fully open,
and that the cavities 25 and 132 in the valve 1%,
which control the supply. of fluid under préssure
to and the release of fluid from the piston cham-
hers 82 and 89, respectively, of mofor 3 are also-
fully open, thus fluld urnder pressure is supplied
to and released from both motors at the samé
timé at a fast rate through the circuits herein-r
before traced in connection with individusl opérd~
tion of said motors.

If it is desiréd to actuate the piston 19 of the "
motor 2 frem the positien in which it is shown to
its outermost position at @ fast rate and the plston
85 of the motor § from the position in which it is
showhi to its outermost position at a slower rate,
the handle 70 of the control walve -device 1 is
rotated vertically counterclockwise until stopped
in the manner just describéd and at the same time
rotated in a diréction toward the left-hand to a
position between neutral position and the posi-
tion in which it is brought to-a stop by the pin 42 -
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engaging the end of the slot 43. The positioning
of the valve bétween these latter positions being
dependent upon the speed at which it is desired
to effect movement of the piston 86.

It will be noted that in either of the above cases,
when the operator releases his grip on the handle
70 the spring actuated plunger mechanisms 51 as-
sociated with arm 52 and the similar actuated
plunger mechanisms 58 associated with the arm
59 will cooperate to effect movement of the handle
10 and thereby the valve 16 to its neutral position
in which the supply and release cavities for each
motor are lapped by the valve.

From the foregoing description it will be under-
stood that when the handle 70 of the control valve
device | is rotated in a vertical clockwise direction
from its neutral position the piston 79 of the fluid
pressure motor 2 is caused to move upwardly, and
when it is rotated in a vertical counterclockwise
direction from its neutral position said piston is
caused to move downwardly. When the handle
70 is moved in a horizontal clockwise direction
from its neutral position the piston 86 of the fluid
pressure motor 3§ is caused to move in a direction
toward the left-hand and when the handle is
moved in a horizontal counterclockwise direction
from its neutral position said piston is caused
to move in a direction toward the right-hand. It
will be understood that the speed at which either
of said pistons is moved in either direction is con-
trolled by the rate of flow of fluid under pressure
to and the release of fluid from opposite sides of
the piston to be operated. It will also be under-
stood that the rate of flow of fluid under pressure
to and the release of fluid from opposite sides of
the piston to be operated is controlled by the de-
gree the handle 19 is moved from its neutral posi-
tion in any given direction.

It will also be apparent that the valve {6 may
be manipulated so as to cause the piston 19 in
the motor 2 to be moved either upwardly or down-
wardly at any desired speed without effecting
movement of the piston 88 in motor 3 or that the
pistons 79 and 86 may be actuated at the same
time and at the same speed or at the same time
at different speeds to produce either longitudi-
nal or horizontal or any combination of the two
movements. It will be understood that the motors
2 and 3 may be arranged to operate a drive shaft
through a worm gear or some similar arrange-
ment if desired and that either hydraulic fluid
under pressure or air under pressure may be em-
ployed to operate said motors.

Having now described my invention, what I
claim as new and desire to secure by Letters Pat-
entis:

1. In a control valve device, in combination, a
casing having fluid pressure conducting passages
therein, a valve mounted in said casing for ro-
tary and/or longitudinal movement from a neu-
tral or normal position for effecting the flow of
fluid through said passages, means including a
shaft carried by said casing and operatively con-
nected to said valve, said shaft being manually
operative in either ga vertical clockwise or coun-
terclockwise direction to move said valve longi-
tudinally from its neutral position and operative
in either -a horizontal clockwise or counterclock-
wise direction to rotate said valve from its neutral
position, and spring means automatically opera-
tive upon the manual release of said means to
return said valve o its neutral position.

2. In a control valve device, in combination,
a casing having fluid conducting control passages
provided therein, a valve mounted in said casing
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for rotary and longitudinal movement and hav-
ing a fluid conducting cavity provided therein
connected to one of said passages upon rotary
movement and connected to another of said pas~
sages upon longitudinal movement of the valve,
said cavity being provided with portions taper-
ing in flow area to graduate the rate of flow of
fluid through said cavity as the valve is moved
and means carried by said casing and positive-
1y connected to said valve and being manually op-
erative relative to the casing in one direction
to positively rotate said valve and manually op-
erative relative to the casing in a direction at
an angle to said one direction to positively move
said valve longitudinally.

3. In a control valve device, in combination,
a casing having an inlet passage and two con-
trol passages, a valve mounted in said casing
for rotary and/or longitudinal movement from
g neutral position, a flow control cavity in said
valve, said cavity being effective only upon ro-
tary movement of the valve to connect said inleb
passage to one of said control passages and only
upon longitudinal movement of the valve to con-
nect said inlet passage to the other of said con-
trol passages and provided with portions taper-
ing in flow area to graduate the rate of flow of
fluid from said inlet passage to said control pas-
sages upon rotary and/or longitudinal movement
of the valve, and lever means carried by said cas-
ing and positively connected to said valve, said
valve means being manually operative relative
to the casing in one direction to positively ro-
tate said valve from its neutral position and man-
ually operative in a direction at an angle to said
one direction to positively move said valve lon-
gitudinally from its neutral position.

4. A fluid pressure control valve device com-
prising a casing having a fluid pressure inlet and
a plurality of control passages formed therein,
a valve rotatable only to establish communication
through which fluid flows from said inlet pas-
sage to one of said control passages, and mov-
able only longitudinally of the casing to establish
a communication from said inlet passage to an-
other of said control passages, and means posi-
tively connected tc said valve and operative in
one direction for rotating the valve and opera-
tive in a direction at an angle to said one direc-
tion for moving the valve longitudinally of the
casing and operative in both directions for both
rotating and moving the valve longitudinally.

5. A control valve device comprising a casing
having a plurality of fluid conducting control pas-
sages therein, a valve mounted in said casing for
operation to control the flow of fluid through
said passages, said valve having a neutral ro-

. tary position and being rotatable about its axis
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in either direction from said neutral rotary po-
sition. for controlling the flow of fluid through
certain of said passages, and said valve having
a neutral axial position and being shiftable axial-
ly in either direction from said neutral axial po-
sition for controlling the flow of fluid to other
of said passages, and means for actuating said
valve.

6. A control valve device comprising a casing
having a plurality of fluid conducting control
passages therein, a valve mounted in said cas-
ing for operation to control the flow of fluid
through said passages, said valve having a neu-
tral rotary position and being rotatable about its
aXis in either direction from said neutral rotary
position for controlling the flow of fluid through
certain of said passages and said valve having a
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neutral axial position and being shiftable axially
in either direction from said neutral axial po-
sition for controlling the flow of fluid through
other of said passages, means for actuating said
valve, and means automatically operative inci-
dent to the release of the actuating power ap-
plied to the first mentioned means for returning
said valve to the neutral position or positions
from which it may have been previously moved.

7. A control valve device comprising a casing
having at least two pairs of fluid conducting con-
trol passages therein, a valve mounted in said

_casing for rotary and/or axial movement for con-
trolling the fiow of fluid to said pairs of passages
and having a normal position, said valve being
rotatable in one direction from said normal po-
sition for controlling in a certain manner the flow
of fluid through one of said pairs of passages and
rotatable in the opposite direction from said nor-
mal position for controlling in a different manner
the flow of fluid through this pair of passages,
and said valve being shiftable axially in the one
direction from said normal position for control-
ling in a certain manner flow of fluid to the other
of said pairs of passages and being shiftable ax-
ially in the opposite direction from said normal
position for controlling in a different manner the
flow of fluid through this pair of passages, and
said valve being rotatable in either direction in
either position to which it may have been shifted
axially, for controlling the flow of fluid through
the first mentioned pair of passages, and means
operative to selectively rotate and axially shift
said valve.

8. A control valve device comprising a casing
having fluid pressure conducting conirol passages
therein, a valve mounted in said casing for opera-
tion to control the fiow of fluid through said con-
trol passages, said valve being rotatable for con-
trolling the flow of fluid through certain of said
control passages and being shiftable axially for
controlling the flow of fluid through other of said
control passages, a member rotatably mounted on
said casing, a shaft carried by said member for
end for end rotary movement relative to said cas-
ing and for rotary movement about its axis rela-
tive to the member, means operative in response
to the end for end rotation of said shaft for ro-
tating said valve and operative in response to the
rotation of the shaft about its axis for shifting
said valve axially, and means for actuating said
shaft. -

9. A control valve device comprising a casing
having fluid pressure conducting control passages
therein, a valve mounted in said casing for opera-
tion to control the flow of fluid through said con-
trol passages, said valve having a normal position
and being rotatable from said normal position
for controlling the flow of fluid through certain
of said control passages and being shiftable from
said normal position axially for controlling the
flow of fluid through other of said control pas-
sages, a member rotatably mounted on said cas-
ing, a shaft carried by said member for end for
end rotary movement relative to said casing and
for rotary movement about its axis relative to the
member, means operative in response to the end
for end rotation of said shaft for rotating said
valve and operative in response to the rotation
of the shaft about its axis for shifting said valve
axially, means having a normal position and be-
ing operative from said normal position for actu-
ating said shaft, and means energized incident to
the operation of the shaft actuating meang for
operation upon the relief of the actuating power
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shaft actuating means and valve from any posi-
tion to which they may have been moved to said
normal position.

10. A control valve device comprising a casing
having fluid pressure conducting passages there-
in, a valve mounted in said casing for rotary
and/or axial movement for controlling the flow
of fluid through said passages, said valve when
rotated without axial movement controlling the
flow of fluid through certain of said passages and
said valve when moved axially without rotary
movement controlling the flow of fluid through
other of said passages, and said valve when ro-
tated and moved axially controlling the flow of
fluid through said certain and other passages,
and means connected to said valve operative in
a certain direction to rotate said valve and op-
erative in another direction at an angle to said
certain direction to impart axial movement to
the valve and operative in both of said directions
to impart both rotary and axial movements to
the valve.

1l1. A control valve device comprising a casing
having at least two pairs of fluid pressure con-
ducting passages therein, a valve mounted in sald
casing for rotary and/or axial movement for se-
lectively controlling the flow of fluid through said
pairs of passages, said valve when rotated with-
out axial movement controlling the flow of fluid
through one of said pairs of passages and said
valve when moved axially without rotary move-
ment controlling the flow of fluid through the
other of said pairs of passages and said valve
when rotated and moved axially controlling the
flow of fluid through both of said pairs of pas-
sages, and actuating means for said valve, said
actuating means being operative in one direction
for positively rotating the valve and operative in
a direction at an angle to said one direction for
positively moving said valve axially.

12. A control valve device comprising a casing
having at least two pairs of fluid conducting pas-
sages therein, a valve mounted in said casing for
selectively controlling either one or both of said-
pairs, said valve having a neutral position from
which it may be rotated to control the flow of
fluid through one of said pairs of fluid conduct-
ing passages and having a neufral position from
which it may be shifted axially to control the flow
of fluid through another of said pairs of fluid
conducting passages, and means connected to
said valve operative for selectively and positively
moving said valve to either one or both of its con-
trol positions. '

HARRY C. MAY.
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