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12-Claims: (Cl. 2513-4): 
1. . 

This invention relates to control valve devices. 
and more particularly to a control valve device. 
of the type employed to control fluid pressure op 
erated mechanism such as is used to control 
search lights, gun turrets and various kinds of 5: 
machinery where the mechanism is capable" of 
movement in more than one plane. 
The principal object of the invention is to pro 

Wide an improved control valve device of the above.: 
mentioned type. 0: 
Another object of the invention is to provide 

a single control valve device which is operative 
to control fluid pressure operated mechanism 
which is capable of producing. either vertical or 

two movements. 
A further object of the invention' is to pro 

vide a single control valve device" which cone 
trols the rate of movement of the mechanism op. 
erative to produce vertical or horizontal move-20. 
ment or any combination of the two movements. 
A still further object of the invention is to pro 

Wide a control valve device with a single operat. 
ing handle for controlling. Operation of fitid presa 

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

2. 
horizontal movement the device to be operated: 
For the purpose of illustration the control valve 

device I has been shown associated with the dou 
ble fluid pressure motors 2 and 3 but it will be 
understood that this is merely illustrative and 
that the control valve device may be used to." 
control thie Supply of fluid under pressure to and . 
the release of fluid under pressure from any de 
sired type of fluid pressure operated mechanisiri 
where a plurality of controlled actuators are en's 
ployed. 
The control valve device may comprise a 

lower body casing 5 and an upper body casing 6. 
The lower body, casing 5 is provided with aper 

horizontal movement or any combination of the 15 tuires 7 and 8through which bolts or the like(not" 
shown), may pass for rigidly securing the casing" 
to a bracket orthe-like. 
The body casing 5, as best shown in Figs, 2 and 

3, is provided with a central bore 9 which is closed 
at its upper end by a wall fe, and which at its 
lower. end is open to a counter-bore lofen 
larged diameter, the enlarged bore being closed 
by means of a bottom cap 2 which is secured 
to the casing in any suitable manner such as...by 

Sure mechanism capable of producing vertical 25 nuts, 3 having screw-threaded engagement with 
studs carried by the casing and passing through 
suitably aligned holes in the cap. 
Contained in the central bore 9 is a bushing - 

f5 which for a purpose hereinafter described is 
Other objects and advantages will be apparent 30 provided with a plurality of spaced oppositely dis 

from the following more detailed description of 
the invention. 

In the accompanying drawing 
Fig. 1 is a diagrammatic view of a fluid pres 

Sure system, partly in section, embodying the 35 
invention, 

Fig. 2 is a sectional view of the control valve. 
device taken along the line, 2-2 of Fig.1. 

Fig. 3 is a sectional view of the control valve' . 
device taken along the line 3- -3 of Fig. 2. 

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

Fig. 5 is a sectional view of the control valve 
device taken along the line 5-5 of Fig.1. 

Fig.6 is a plan view of the control valve device 45 
looking in the direction indicated by the line 
6-6 of Fig. 1. 

In Fig. 1 of the drawing a fluid pressure system 
is shown in which a control valvedevice embodying . 
the invention is used. This system comprises. 
control valve device and a pair of double act 
ing fluid pressure motors 2 and 3, the motor 2 be 
ing operative to effect vertical movement of a de-, . 
vice to be operated such for instance as a search'. 

posed through ports. Operatively mounted for 
both rotary and vertical movement in the bush. 
ing. 5 is a valve 6... This valve is provided with 
a stem which extends through a central aper 
ture 8 provided in wall 0 of the casing. Car 
ried by the wall? O and surrounding the stemifi 
is gasket 9 for preventing leakage of fluid along 
the Steni, 
The valve 6, as best shown in Fig.2, is pro 

40 vided with a central bore or discharge passage 2f 
which at its lower end is open to the enlarged 
bore in the casing and at its upper end opens 
into a cross port 22 provided in the valve. This 
cross, port 22 is connected through a plurality 
of passages 23 with a chamber 24 formed by the 
wail' Cof the casing 5, the top of the valve'? 6. 
and the walls of the bore 9 when the valve is in . 
the position shown. At each end of the crossport 
22 as clearly shown in Fig. 3 of the drawing "and. 

50 the outer face of the valve S is provided with a short downwardly extending V-shaped notch-22d 
which tapers in depth and which is in open coma. 
munication at its upper or widest and deepest end 
with the port 22, 

light and the motor 3 being operative to effect 55 - The valve 6 is also provided with a pair of 
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oppositely disposed supply cavities 25 which ex 
tend longitudinally of the valve. These Supply 
cavities are each provided with lateral W-shaped 
extensions 2, 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 2 
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 6 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 30 which is in constant Open communi 
cation with a supply pipe 3 which leads to a 
source of fiuid under pressure (not shown). In 
termediate the chamber 30 and the Wall f 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 34, 
while the chamber 33 is connected to One end 
of the fluid pressure motor 3 by means of a pipe 
35. The casing 5 is also provided with a chamber 
36 and a chamber 3, 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 3 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 4f 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 4. 
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 
aligned recesses for the reception of a pair of 
ball bearing members 46. Rotatably mounted in 
said bearing members is a shaft 47. The opposite 
ends of the shaft 47 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 50. Contained in 
this portion, as best shown in Fig. 4, is a pair of 
oppositely disposed spring actuated plungers 5 
which engage opposite sides of an upwardly pro 
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4. 
jecting arm 52 carried by a disc member 53 for 
a purpose hereinafter described. This disc men 
ber 53, as best shown in Figs. 2 and 4, is rigidly 
secured to the Wall of the lower casing 5 by 
means of a plurality of bolts 54. his disc mem 
ber together With the casing 3 defines a grOOWe 
which accommodates the flange f and serves to 
maintain the casing 6 in its proper rotatable re 
lationship with the casing S. The merinber also 
serves to retain the gasket 9 in place. 
The cover portion & 3 is also provided With an 

outwardly projecting cylindrical portion 55 which 
extends at right angles to the cylindrical portion 
5. Contained in this portion 5 is a pair of Op 
positely disposed. Spring actuated plungers 53 
which engage opposite sides of an upwardly ex 
tending arm 59 carried by a member 69 for a rea 
son hereinafter described. The member 60 is 
provided With a pair of spaced arms 3; and 63 
Which straddle the shaft, i. 
The Stein of the valve 3 extends through 

a suitable aperture in the disc 53 and at 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 Fig. 2. The stem 
passes through the lower end of the extension 
and has screw-threaded engagement, With a ?hut 
85 which engages the extension and holds it in 
place on the stem. The rigid connection between 
the stem i and the extension 3A is made by 
means of a pin Šia. Which is Secured to the eX 
tension and which has a close fit in a Vertical 
groove 66b provided in the stem. This connection 
serves to prevent relative rotary movement be 
tWeen the Sten and extension and also Serves to 
facilitate the proper positioning of the valve With 
relation to the Sten in assembling the Several 
parts of the valve device. The opposite end of the 
extension 64 is operatively connected to the shaft 
A by means of a pin 3 and a ball like member 
66 carried by the pin. The pin passes through 
arm 62 of member 6, the shaft 4; and arm 6 of 
member 8 at the opposite side of the shaft and 
through the member 66 which is disposed in an 
opening 67 provided in the upper end of the ex 
tension 3. 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 
62. When the nut is tightened it pulls the bolt, 
68 toward the left causing the member 55 to be 
drawn into clamping engagement With the men 
ber 68, thus making a rigid connection between 
the shaft 4 and the member 36. This member 
66 has a snug fit in the opening 62 so that any 
movement of the shaft will be innediately trans 
mitted to the extension & 2. It Will however be 
understood that the menber 63 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 purpose of rotating the shaft it to ef 
fect vertical novenient of the connected valve 
88 and for the purpose of rotating the upper body 
casing 5 to effect rotary movement of the valve 

a handle E3 is provided. This handle com 
prises a pair of spaced arms 2 and 3 which are 
connected to opposite ends of the shaft 4, by 
means of nuts S having screw-threaded engage 
ment with the Shaft is 2 and engaging opposite 
sides of the arms 2 and 3 as clearly shown in 
both Figs. 1 and 3. 
The filiid pressure notors aid 3 as shown in 

the present embodiment of the invention are 
identical in construction but for convenience in 
describing the operation different reference nu 



2,450,48. 
5 

merals have been used to indicate similar parts, 
The motor 2 may comprise a casing 8 in which 

there is disposed a double acting piston 79 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 3 in 
the control valve device through pipe A. At 
the opposite side of the piston is a chamber 84 
which is in constant open communication with 
the chamber 32 through pipe 34. 
The motor 3 may comprise a casing 85 in which 

there is disposed a double acting piston 86 having 
an operating stem 88. At one side of the piston 
86 there is a chamber 93 which is in constant 
open communication with chamber 33 through 
the pipe 35. At the opposite side of this piston 
is a chamber 92 which is in constant open Con 
munication with the chamber 33 through the 
pipe 39. 

Operation 
Assuming the handle is 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 36 flows 
therefrom through ports 99 and in the bush 
ing 5 to the supply cavities 25 in the valve 6. 
The chamber 23 above the valve 6 is connected 
to a discharge pipe 62 by way of passage 23 in 
the upper wall of the valve 6, cross port 22, 
discharge port 2, enlarged chamber below the 
valve and a passage 3 in the bottom cap 2. 
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 
5 and 53 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 2 
above the valve is and the chamber below the 
valve are connected together and to the discharge 
pipe fo? 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 35 
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 9 upwardly from the position in which it 
is shown in Fig. 1 of the drawing, the handle Te 
of the control valve device. is rotated in a coun 
terclockwise direction about the axis of Shaft & 
from the neutral or normal position in which it is 
shown in Fig. 2. Counterclockwise rotation of 
the handle causes the shaft 4 and connected 
member 6 to rotate in the same direction. As 
the member 56 is thus rotated the arm 59 carried 
by the member causes a, plunger 5 disposed in 
the spring actuated plunger mechanism 58 at 
the left-hand side of the arm 53, as viewed in 
Fig. 2 of the drawing, to move inwardly against 
the opposing pressure of a spring 86 and the 
valve 6 is moved vertically upwardly through 
the medium of pin 63, member $6, extension 64 
and stem , the member 68 rocking freely in 
the opening 6. It will be noted that counter 
clockwise rotation of the handle O will be brought 
to a stop when the top of the valve 8 engages 
the Wall of the casing 5. 
As the Walve. . is moved upwardly the supply 

chamber 30 in the control valve device. is con 
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6 
nected to the chamber 84 in the fluid pressure 
motor 2 by way of ports to and of in the bush 
ing 5, supply cavities 25 in the valve 6, a pair 
of oppositely disposed ports. 07 in the bushing 5, 
chamber 32 in the casing and pipe. 34. At the 
same time the chamber 83 at the opposite side 
of the piston T9 in the fluid pressure motor 2 
is connected to the discharge pipe 02, by way of 
pipe 4C, chamber 37 in the control valve device , 
a pair of oppositely disposed ports C8 in the 
bushing f5, cavities 29 in the valve 6, chamber 

and passage 03. 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 79 is discharged so 
that the piston 79 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 9 and attached 
stem 88 may be employed, as hereinbefore men 
tioned, to actuate search lights, gun turrets and 
various kinds of machinery in one direction. 

It should here be mentioned that the speed at 
which the piston 9 is caused to move is con 
trolled by the rate of flow 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 f8 in the controlling valve device . 

If the movement of the handle 70 has been 
sufficient to bring the upper end of the valve into 
engagement with the wall 0 of the casing 5, the 
cavities 25 and 29 in the valve 6 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 T9 therein will move quickly upwardly. 

Ef the handle 7 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 29 Will restrict the rate of flow 
of fluid discharged from the chamber 83 in the 
notor. 
From the foregoing it will be understood that 

the piston 79 and attached rod 80 may be moved 
upwardly at the rate of speed desired by proper 
manipulation of the handle 70. 
When the operator releases his grip on the 

handle 70 of the control valve device , the spring 
06 acting through the medium of the plunger 
05 and the arm 59 of the member 60 causes the 

shaft 47 to rotate in a clockwise direction to 
thereby return the handle 70 to its neutral posi 
tion, in which position it is brought to a stop by 
a shoulder fle carried by the plunger 05 com 
ing into engagement with stop 2 provided on a 
guide member 3. As the shaft 47 and thereby 
the handle 70 are rotated clockwise as just de 
scribed, the valve 6 is moved downwardly to its 
neutral position as shown. In this position the 
cavities 25 and 29 are lapped. With the cavities 
25 and 29 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 
cut off S0 that the piston 79 will be maintained 
in its uppermost position. 
Now when it is desired to effect movement of 
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the piston 9 from its uppermost position to the 
position in which it is shown in the drawing, the 
handle 7 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 it causes the shaft 
4 and connected member 68 to rotate in the 
same direction thereby causing the arm 59 carried 
by the member to move a plunger 5 disposed in 
a guide member 6 of the spring actuated 
plunger mechanism 58 at the right-hand side of 
the arm, as viewed in Fig. 2, inwardly against the 
opposing pressure of a spiring . As the shaft 

is thus rotated the valve 6 is moved down 
Wardly through the medium of pin 68, member 
66, extension 64 and stern F 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 2. 
Downward movement of the valve 6 connects 

the supply chamber 33 in the casing 5 of the con 
trol 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 9 in the 
notor 2 to the discharge pipe 2. The communi 
cation between the Supply chamber 3 and the 
chamber 83 in the motor 2 is established by Way 
of ports 98 and in the bushing 5 supply 
cavities 25 in the valve S ports 88 in the bush 
ing 5, chamber 37 in the control valve device 
and pipe 40. The communication between the 
chamber 84 in the motor 2 and the discharge pipe 

2 is made by way of pipe 35, chamber 32 in the 
control valve device, ports it in the bushing 
5, cross port 22 in the valve, discharge port 2, 
enlarged chambers and passage 3. With 
these communications established the pressure 
of fluid in chamber 83 is increased and the pres 
Sure of fluid in chamber 8 is decreased thus 
causing the piston 9 to move downwardly from 
its upper position to the position in which it is 
shown in the dra Wing. 
From the previous description in connection 

with effecting upward movement of the piston TS 
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 9 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 83 and the discharge of fuid from 
the chamber 84 is controlled by the cavities 25 
and cross port 22 respectively, the control being 
such that when the valve 6 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 open to effect a fast rate of flow of fluid 
for quickly moving the piston S. downwardly, and 
that the lower tapered portion of the cavities 25 
and the lower tapered portion of the port 22 will 
i’estrict the rate of flow of the fluid to and from 
the notor and thereby the rate at which the 
piston 9 is moved when the valve 6 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 9 is un 

desired, the Operator releases his grip on the 
handle 0 and the spring actuated plunger mech 
anism 58 at the right-hand side of the arm 59 
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 
47 in a counterclockwise direction and thereby 
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8 
the handle 70 and valve 6 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 86 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 70 
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 
8 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 to move in Wardly 
against the opposing pressure of a Spring 26 
comprising a part of said mechanism. Move 
ment of the shaft 47 in this direction, acts 
through the medium of pin 68, extension 6, 
member 63 and stem 7 to rotate the valve 6 in 
the same direction. It will be seen from an in 
spection of Fig. 5 of the drawing that such move 
ment, causes the valve 6 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 5 engaging the left-hand 
end of the slot 43 in the casing 6. 

She valve 6 as it is rotated in a clockwise di 
rection as just described, and as best shown in 
Fig. 5 establishes communication between Supply 
chamber 30 and chamber 36 by way of ports fea 
and in the bushing 5, cavities 25 in the valve 
and oppositely disposed ports f28 in the bushing 
A5. At the same time said valve establishes com 
innuinication between chamber 33 in the casing 5 
and the discharge port 2 in the valve 6 by way 
of a pair of oppositely disposed ports 3) in the 
bushing 5 and cavities 32 in the valve 6. With 
these communications established, fluid 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 30, ports () and a 
in bushing 5, cavities 25 in the valve 6 ports 28 
in the bushing, chamber 36 in the casing 5 and 
pipe 39. At the time the fluid in chamber 90 at 
the right-hand side of the piston 86 in the motor 
3 is released to the discharge pipe fe2 by way of 
pipe 35, chamber 33 in the casing 5 of the con 
trol valve device f, ports 30 in the bushing 5, 
cavities 32 in the valve 6, discharge port 2, 
chamber and passage 03 in the bottom cap 2, 
So that the piston 86 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 dra Wing. Each of the cavities 32 
is provided at each end With a shallow or re 
stricted narrow extension 32d. 

If the handle 7 and thereby the upper body 
casing 6 are rotated in a direction toward the 
left-hand until brought to a stop by the pin A2 
carried by the stationary casing 5 engaging the 
left-hand end of the slot 43, the cavities 25 and 
|32 in the valve 6 will be fully open, so that the 
supply of fluid under pressure to chamber 92 and 
the release of fluid from chamber 90 in the motor 
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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 the control valve device in connection with 
the fluid pressure motor 2 it Will be understOOd 
that the left-hand lateral extension 27 of the 
supply cavity 25 is tapered as viewed in Fig. 3 to 
restrict the rate of fiOW of fluid under pressure 
from chamber 33 to chamber 36 and that the 
cavity extensions 32a are tapered to restrict the 
rate of release of fluid from the chamber 33 to 
the discharge passage 2 in the valve 3. Since, 
as above mentioned, the cavities 25 and 32 are 
fully open when the handle 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 53, it will be apparent that the flow re 
Stricting portions of the cavities 25 and 32 Will 
control the rate of flow to and from the motor 3 
and thus the speed at which the piston 86 in said 
notor operates. 
Just as soon as the operator releases his grip on 

the handle 2, the spring 26, acting through the 
medium of plunger 25 and the arm 52 of disc 53, 
causes the upper body casing 6 and thereby the 
shaft 4 and attached handle to rotate in a di 
rection to Ward the right-hand until it reaches its 
neutral position in which it is brought to a stop 
by a shoulder £3 carried by the plunger 25 
coming into engagement with a stop is provided 
On a guide member £2. As the shaft & is moved 
in a direction toward the right-hand as just de 
Scribed, the valve S is rotated, through the me 
dium of pin 68, member 66 and extension 64, in a 
counter-clockwise direction to its neutral posi 
tion, in Which position the cavities 25 and 32 are 
lapped. With these cavities lapped, the supply 
of fluid under pressure to and the release of 
fluid from the motor 3 is cut off and as a result 
the piston 85 therein is maintained in its outer 
most position, that is, in a position to the right of 
which it is shown in the drawing. 
When it is desired to effect movement of the 

pistOn 85 in the motor 3 from its outermost posi 
tion to the position in which it is shown in the 
drawing, the handle 78 of the control valve device 

is moved in a direction toward the right-hand 
from its neutral position. When the handle ; ) is 
thus moved, the shaft 37 and upper body casing 6 
are rotated in the Sane direction. The casing 6 
as it thus moves, causes a plunger 45 disposed in 
the Spring actuated mechanism 5 provided at 
the left-hard side of the arm 52 to move inward 
ly against the opposing pressure of a spring 46 
comprising a part of this mechanism. The shaft 
87 as it moves in this direction acts through the 
medium of pin 68, extension 64, and member 63 to 
cause the valve 8 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 43. 
AS best Shown in Fig. 5, counterclockwise rota 

tion of the Valve 5 connects chambers 3 g and 33 
in the casing and, as a result, fluid under pressure 
flows from chamber 35 to the chamber 93 at the 
right-hand side of the piston 36 in the fluid pres 
Sure motor 3 by way of ports is and in bush 
ing 5, cavities 25 in the valve 6, ports 30 in 
the bushing 5, chamber 33 and pipe 34. At the 
same time the valve connects chamber 36 in the 
casing 5 With the discharge passage 2 in the 
Valve S0 that fluid in chamber 92 at the left-hand 
Side of piston 85 in the motor 3 is released to the 
discharge pipe 82 by way of pipe 39, chamber 36, 
ports 28 in the bushing 5, cavities 32 in the 
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valve 6, discharge passage 2, chamber and 
passage 03. Due to the increase in pressure in 
chamber 90 and the decrease in pressure in cham 
ber 92 of the motor 3 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 dra Wing. 
When the casing 5 and thereby the handle 70 

is brought to a stop by the pin 42 engaging the 
right-hand end of the slot 43, the cavities 25 and 
32 in 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 these cavities are tapered. The 
tapering portion of the cavities being so arranged 
that as the valve 6 is moved from neutral posi 
tion toward the position in which it is stopped, 
the flow area through said cavities in the valve is 
increased 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 at which the piston 86 is moved. 

It will be understood that when the operator 
5 releases his grip on the operating handle TOthe 
spring actuated mechanism 5 at the left-hand 
side of the arm 52 will operate in the same man 
ner as the spring actuated mechanism 5 at the 
opposite side of the arm 52 to return the handle 
79 and valve 6 to their neutral position in which 
the cavities 25 and 32 are lapped. 

It should here be understood that if desired, the 
handle 70 of the control valve device f 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 at the same speed or at the same 
time and at different Speeds. 

For example, if it is desired to effect movement 
it of the piston S 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 coni 
trol valve device is rotated in a vertical counter 

; clockwise direction from its neutral position until 
brought to a stop by the top of the valve engaging 
the wall ?o 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 29 in the valve 6, 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 32 in the valve 6, 
which control the Supply of fluid under pressure 
to and the release of fluid from the piston cham 
bers 92 and 80, respectively, of motor 3 are also 
fully open, thus fluid under pressure is supplied 
to and released from both motors at the same 
time at a fast rate through the circuits herein 
before traced in connection with individual opera 
tion of said motors. 

If it is desired to actuate the piston 19 of the 
motor 2 from the position in which it is shown to 
its outermost position at a fast rate and the piston 
85 of the motor 3 from the position in which it is 
shown to its outermost position at a slower rate, 
the handle 79 of the control valve device is 
rotated vertically counterclockwise until stopped 
in the manner just described and at the same time 
rotated in a direction 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 between 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 
0 the spring actuated plunger mechanisms 5 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 
70 and thereby the valve 6 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 notor 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 70 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 T9 in 
the motor 2 to be moved either upwardly or down 
Wardly at any desired Speed without effecting 
movement of the piston 86 in motor 3 or that the 
pistons 9 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 fuid 
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 
ent is: 

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 fow 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 a 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 to 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 
ly 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 
a neutral position, a flow control cavity in said 
Valve, said cavity being effective only upon ro 
tary movement of the Valve to connect said inlet, 
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 to 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 
wave. 

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 flow 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 control passages 
therein, a valve mounted in said casing for Opera 
tion to control the fiOW of fluid through said CO 
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 
foW 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 means 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. . 

0. 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 
fiuid 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. 

11. A control valve device comprising a casing 
having at least two pairs of fluid pressure con 
ducting passages therein, a valve mounted in said 
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 neutral 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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