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1. 
The present invention relates to a manually 

actuatable control valve for a fluid motor and 
more particularly to such a valve for a double 
acting fluid pressure actuated cylinder, the valve 
being effective to selectively actuate the cylin 
der, either in direct response to the extent of 
valve actuation or for a complete cylinder stroke 
without the necessity of holding the valve open. 

In the control of remotely located fluid pres 
sure actuated cylinders, particularly for use in 
farm implements, it has been proposed that a 
control valve be provided which is effective to 
actuate the cylinder through an entire cylinder 
piston stroke to an extreme position by utiliz 
ing the back pressure from the cylinder pis 
ton to hold the valve in open position without 
the necessity of manually retaining the valve 
open. However, for the operation of a great 
number of implements, it is desirable to provide 
a valve which also may be utilized to accurate 
ly control movement of the cylinder piston, un 
der complete manual control, to less than its 
full extent, so as to afford better positioning con 
trol for the implement to which the cylinder is 
attached. 
The present invention provides an improved 

Control valve which is operable in this fashion. 
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The valve is manually controlled through an 
actuating handle so that, when the handle is 
moved to an extreme position, the valve is ef 
fective to actuate the cylinder for a complete 
cylinder piston stroke, with the piston back pres 
Sure holding the valve in open position and to 
automatically return the valve to a centered po 
sition upon completion of the piston stroke. 
Thus, it is not necessary to hold the handle and 
the valve in open position to complete the cyl 
inder Stroke, nor is it necessary to actuate the 
Valve to stop cylinder movement at the end of 
itS Stroke. If the handle is moved to a lesser 
extent, i. e., to less than an extreme position, 
the cylinder is actuated in accordance with the 
Valve position and accurate manual control of 
the range of piston movement is obtained. 

It is, therefore, an important object of the 
present invention to provide an improved man 
ually actuatable control valve for a fluid motor. 
Another object of the present invention is to 

provide an improved valve for a double acting 
fluid pressure actuated cylinder which is se 
lectively manually actuatable to a holdover po 
Sition effective to cause complete movement of 
the cylinder through an entire range of nove 
ment, and to a manually adjusted position ef 
fective to cause cylinder actuation under direct 
manual valve control. 
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A further important object is the provision of 
a control valve for a fluid motor having a valve 
spool selectively manually movable to a pair of 
operating positions, including an extreme po 
sition at which fluid motor back pressure holds 
the valve spool in open position until the fluid 
motor stroke is completed and a second position 
Short of said extreme position at Which actu 
ation of the cylinder to a selected position may 
be accomplished under complete manual control. 
The specific nature of this invention, as well 

as other objects and advantages thereof, will 
become apparent to those skilled in the art from 
the following detailed description, taken in con 
junction with the attached sheets of drawings 
on which, by way of preferred example only, is 
illustrated one embodiment of this invention. 

CIn the drawings: 
Figure 1 is a longitudinal sectional view of a 

control valve of the present invention forming 
a portion of a schematically represented hydrau 
lic control circuit for a fluid pressure motor; 

Figure 2 is a sectional view taken along the 
plane 2-2 of Figure 1; 

Figure 3 is a sectional view of Figure 1 illus 
trating the valve in a first adjusted position; and 

Figure 4 is a view similar to Figures 1 and 3 
illustrating the valve in a second adjusted po 
Sition. 
As shown on the drawings: 
In Figure 1, reference numeral refers gen 

erally to a control valve of the present inven 
tion including a valve housing having a longi 
tudinal, substantially cylindrical spool bore 2 
therein and a lower Second bore 3 substantial 

A valve spool 
í 4 is disposed within the housing í í and the 
Spool f4 is effective to control the flow of fluid 
through the housing bores. 
The cylinder housing is provided with a pair 

of primary inlet passages f 5 communicating with 
the bore 2 and with a branched pressure dis 
charge conduit f6 from a pump P. Preferably, 
the pump P is driven by a tractor or similar 
prime mover having a tractor operated hydrau 
lically actuated control System, indicated sche 
matically at TR, such as the hydraulic system for 
a well-known type of tractor adapted for the 
control of tractor mounted implements. 
The tractor system TR receives fluid under 

pressure through a conduit 9 which communi 
cates with an outlet passage 29 opening to the 
bore 2. The housing lower bore i3 communi 
cates, as through passages 21, with conduits 22 
leading to the fluid pressure ports 23 of a fluid 
motor, such as a double acting hydraulic cylin 
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der 24 having an interior reciprocable piston 24a. 
The bore 2 also communicates with a pair of 
reun conduits 25 communicating With the in 
take side of the pump Bº and with return paS 
Sages 26 formed in the housing . 
More specifically, the valve 6 is provided with 

axially spaced primary inlet ports 36 in full 
communication with the bore 2 for the recep 
tion of fiuid under pressure from the inlet paS 
Sages 5 and with a primary outlet port 3 io 
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cated axially intermediate the inlet ports 30 
and communicating with the primary outlet 
passage 2. The valve housing also includes a, 
pair of pressure discharge ports 32 disposed 
axially outwardly from the primary inlet ports 
30 and communicating, as through depending 
preSSure discharge passages 33, with the lower 
bore 3. The return passages 26 coramunicate 
with return ports 34 which are axially separated 
from and adjacent the pressure discharge ports 
32. 
The opposite ends of the bore 2 are counter 

bored to provide internal shoulders 33 and 33, 
respectively. An annulai retainer 3 is seated 
against the shoulder 35 to close the end of the 
bore and a snap ring 38 is utilized to retain the 
retainer in position. A washer 39 is seated 
against the shoulder 36 in Spaced relation to a 
Second washer á? which is normaily urged against 
a retainer 4 by a helical coil spring 2 for a 
purpose to be hereinafter more mully described. 
The retainers 3 and is are provided with an 
nular Seal rings 43 to seal the bore against the 
escape of fiuid under pressure. 
The bore 2 slidably journals a waive spool 

45 for longitudinal axial movement therein. The 
Spool 45 has a single centrally located primary 
land 36 which is centrally located within the 
primary outlet port 3 When the Spool is ce 
tered in the bore 2. On either side of the pri 
mary land 66, the Spool has axially elongated 
preSSure grooves 4 which terminate at flow di 
recting lands 48. The grooves 47 are normally 
effective to establish communication between the 
primary inlet ports 30 and the primary outlet 
port 3. So that, when the valve is in its central 
position, fiuid flow from the pump F and the 
conduit 6 is merely circulated through the ports 
30 and the bore into the outlet port 3 for pas 
Sage through the tractor hydraulic system TR 
through the line 9 and the port 23. 
The flow directing lands 48 are of a diameter 

substantially the same as the diameter of the 
bore 2, So that these lands effectively close off 
communication between the inlet ports 30 and 
the preSSure discharge ports 32 when the valve 
is in its position illustrated in Figure 1. Axially 
outwardly of each of the flow directing lands 
48, the valve spool is provided with reduced di 
ameter return grooves 49 which normally bridge 
the return ports 26 and which terminate at ter 
minal back pressure lands 50 formed on the 
Spool and disposed within the bore axially out 
Wardly of the return ports. 
The flow directing lands i8, at their axially 

inner faces, are provided with pressure reliev 
ing grooves 5 i for a purpose to be hereinafter 
more fully described. The valve spool 45 is pro 
Vided with reduced diameter end portions 52 
and 53 which respectively project axially be 
yond the bore and into the retainers 37 and 4. 
The right hand Spool end portion S2 is pivotally 
connected, as by pin 54 and link 5.5, to the re 
duced end 56 of a centrally pivoted handle 57. 
It Will be appreciated that actuation of the han 

dle 5 will effect reciprocation of the Spool with 
in the bore 2, the direction of reciprocation de 
pending upon the direction of handle actuation. 
The other end 53 of the spool 45 projects through 
the annular washers 39 and f and through the 
bore of the centralizing spring. 32 to carry a Snap 
ring 58 . against - which the . . endi Washer .. 4 fe is 
seated when the washer is not seated against 
the retainer . 
The lower bore 3 includes a centrali bore Sec 

tion 60 Within which is mounted a reciprocable 
shuttle or cylinder & having reduced ends 62 
projecting through the pressure dischalºge paS 
sages 33 which establish communication be 
tween the bores 2 and i3, The Shuttle ter 
minates in opposed ends 63 which project through 
annular valve seats 64 bottomed with enlarged 
valve chambers 65 concentric with the lower 
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bore 3. The valve seats 64 are centrally aper 
tured, as at 65, for cooperation with spherical 
lock valves 8's urged against the valve seats by 
compression Springs 63 acting on valve retainers 
69 having relieved forward concave faces 3 con 
tacting the valves 6.. The SpringS 88 are con 
fined against the valve retainers 63 by valve 
blocks 7 inserted into the counteriodres 85 and 
retained therein by annular lock rings 2. 

It will be noted that the lock valves 67 are 
interposed between the pressure discharge pas 
sages 33 and the cylinder discharge passages 2 , 
So that no fioW of fluid from the bore 2 to the 
cylinder 25 can occur until the lock valves have 
been removed from their seats 64. Also, the 
lock valves 6; serve to lock fluid within the cyl 
inder 28, so that a chosen position of the piston 
24d will be retained until Such time as the lock. 
valves are opened and fluid is permitted to escape 
from the cylinder. In this connection, it will 
be noted that the passages 2 communicate With 
the interior of the valve blockS through 
grOOWes S3 and paSSages 74 located rearwardly 
of the lock valves 3. Ti'hus, return presSuure from 
the cylinder 24 will not open the valves 6 from 
their Seats 64. 
The valve spool 45 is axially counterbored, as 

at 5, through substantially the entire bore 
length, and a plug 6 is inserted in the counter 
bore i3 between the two return grooves 3. Each 
Of the grooves 43 is radially bored, as at 7, for 
connunication with the counterbore 75, but 
communication between the two return grooves 
is prevented by the plug 6. 
The back preSSure land 5 at each end of the 

Spool is provided With an axially extending back 
pressure bleed groove or passage 8 (best seen 
in Figure 2) for a purpose to be hereinafter more 
fully described, and each back pressure land is 
provided With a plurality of radial back pressure 
escape orifices 9 communicating with the cen 
tral counterbore 5, also as best seen in Figure 2. 
In addition, the reduced end 52 of the spool is 
provided With radial relief passage 83 which is 
immediately adjacent the land 5. It Will be 
noted from Figure 1 that the land 53 is spaced 
from the adjacent retainer 37 when the spool is 
in its central position of Figure to provide a 
back pressure chamber 8 f. 

Operation, 
AS hereinbefore explained, the valve of the 

present invention is effective to cause either con 
plete movement of the cylinder to the end of its 
Stroke even though the valve handle is manual 
ly released, or to complete manual adjustment 
of the cylinder to a desired position in accord 
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ance with the movement of the handle. These 
two types of operation of the handle Will be 
Separately explained as follows: 

Manuality controlled operation. 
Upon actuation of the handle 52 in a clock 

wise direction as viewed in Figure 1, the priinary 
land 46 is moved beyond the primary outlet port 
3 to close off the left hand primary inlet port 
33 from the primary outlet port 3. At the 
same time, the right hand flow directing land 
48 is moved to close off the right hand primary 
inlet port 3. 
The feathering groove 5 in the flow directing 

land 48 on the right hand side of the Spool Serves 
to gradually cut off the fiow of pressured fluid 
from the right hand port 38 to the tractor port 
20, while at the same time the left hand fluid 
directing land 48 is being interposed between 
the left hand pressure port 32 and the return 
port 26, The feathering groove S on the left 
hand fluid directing land 48 serves to gradual 
ly establish corrhinication between the left 
and pri? Inary in let port; 38 and the left; handi 
pressure discharge port 32. Thus, by the pro 
vision of the feathering grooves 5, close control 
can be maintained over the speed of piston move 
ment, and there is no possibility of completely 
shutting off fluid pressure flow through the 
Valve housing at any time during valve-Spool 
mOVement. 
When the valve spool assumes its position ill 

lustrated in Figure 3, it will be seen that the fioW 
of fluid pressure from the pump P to the trac 
tor Systern TR has been completely interrupted 
and the entire output of the pump is paSSing 
through the left hand branch of the conduit 8 
through the left primary inlet port 3 and the 
left hand pressure discharge port 32. The left 
hand movement of the spool has compressed the 
Centralizing Spring 2 between the two Washers 
39 and 49 and, if the handle 5 is released, the 
Spring will return the spool to its central posi 
tion at which the Washer 39 abuts the terminal 
Shoulder 36 of the bore. 

Fluid pressure flow from the pressure dis 
charge port 33 is directed downwardly through 
the fluid preSSure paSSage 33 into the lower bore 
3, in a Srinuch as the land 48 is interposed between 

the discharge port 33 and the return port 3i. 
he pressure in the hole 3 is confined to the 

left hand side of the freely movable shuttle 6, 
and Such preSSure causes the shuttle to move 
to the right effecting engagement of the projec 
tion 63 With the right hand spherical lock valve 
62 urging the valve against the adjacent valve 
retainer 69 and away from the seat 63 to ac 
Connodate return fluid f'On the Cylinder 24 as 
Will be hereinafter described. 
The Sane fluid pressure which is effective to 
ove the Shuttle S is also exerted upon the 

left hand spherical lock valve 8. This pressure 
is Sufficient to overcome the compression spring 
63 and to move the left hand lock Valve away 
from its seat 84. 

Fluid flow will now be accommodated through 
the valve 5 and the associated passage 36, then 
through the cylinder line 22 to the cylinder bore 
3, causing movement of the cylinder piston 24d. 

toward the right hand Side of the cylinder spool. 
Movement of the cylinder piston will generate 

back pressure on the right hand side of the cylin 
der piston, inasmuch as a double acting piston of 
this type is always full of fluid on both sides of 
the piston. Fluid under this back pressure will 
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6 
escape through the right hand fluid conduit 22 
upwardly beyond the lock valves 67 and past the 
shuttle projection 62 into the right hand pres 
sure discharge passage 33. The shuttle projec 
tion 62 is slotted, as at 62a, to insure the passage 
of return fluid even though the shuttle projection 
may a but the lock valve seat 64. 

Fluid from the right hand passage 33 Will flow 
into the right hand pressure discharge port 32 
and then through the return groove 49 of the 
spool into the right hand return port 34, the fluid 
passing through the right hand return conduit to 
the pump P. Thus, it will be appreciated that the 
flow of pressured fluid through the Valve is under 
the control of the handle when the handle is act 
uated in accordance with the foregoing descrip 
tion. 
Minute adjustments in actuation of the cylin 

der piston 24 a may be made by merely cracking 
the valve to an open position at Which communi 
cation between the primary inlet port and the as 
sociated pressure discharge port takes place only 
through the corresponding venting groove 5 and 
any degree of valve opening from a mere feather 
ing opening to a full flow opening may be ob 
tained. Of course, it will be appreciated that the 
piston 24a may be moved to the left by merely 
actuating the handle 57 in a counterclockwise 
direction. In either instance, the operation is the 
same as hereinbefore described. 

Walve holdover Operation. 
The valve E may also be utilized for holdover 

operation of the cylinder, that is movement of 
the handle to an exaggerated position will effect 
movement of the Valve Spool to Such a degree that 
the valve is held open until the cylinder piston 
reaches the end of its stroke, at which time the 
valve will be returned to a centered position. 
The novement of the valve to an extreme posi 

tion is illustrated in Figure 4 of the drawings, 
wherein it will be noted that the valve handle has 
been moved SO that the Valve Spool has been 
urged to the left well beyond the degree of move 
ment illustrated in Figure 3. More particularly, 
the Valve has been moved to the left So that the 
right hand back pressure land 58 completely 
shuts off the corresponding right hand return 
giroove 34. Also, it will be noted that the primary 
land 46 is still interposed between the primary 
outlet port 3 and the left hand primary inlet 
port 30. The venting grooves 5 are well beyond 
the associated ports 30 and 32 so that the valve 
is now in its fully opened position and pump flow 
is being fully delivered to the left hand side of the 
cylinder piston, 24d. 
The spherical lock valves 6 are both fully open 

and the flow of fluid to the left hand side of the 
cylinder piston is substantially the same as that 
described in connection with Figure 3. Return 
flow of fluid from the right hand side of the 
piston again occurs through the piston conduit 
22 through the right hand lock valve S7, through 
the right hand pressure discharge passage 33 and 
into the right hand pressure discharge port 32. 
Pressured fluid within the port 32 cannot escape 
to the tractor system. TR, since the right hand 
flow directing land 48 is imposed between the 
port 32 and the port 30, nor can fluid escape 
thl'Ough the right hand return groove 34 to the 
pUImp P, Since the back pressure land 50 at the 
right hand end of the spool covers this port 26. 

Fluid flow is thus directed through the radial 
by-paSS port T in the spool into the axial back 
preSSure paSSage 5. Back pressure fluid can 
eScape from the passage 75 through the radial 
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port 80 on the right hand side of the back pres 
Sure and 50 into the chamber 8 defined between 
the back pressure land 50 and the right hand re 
tainer .37. Fluid within this chamber 8 will 
exert pressure within the chamber and against 
the right hand face 82 of the back pressure land 
to urge the valve spool toward the left against 
action of the compression spring 42. 

t will be appreciated that back pressure Will 
be generated Within the chamber 8 at any time 
that the back pressure land 59 fully covers the 
return port 34, and this pressure will urge the 
spool further toward the left against the action 
of the Spring until the Spring is fully compressed 
or until pressure is vented from the chamber 8 f. 

In Figure 4, the valve spool is illustrated in its 
furthest leftward position and it will be noted 
that the radial back pressure escape Orifices 9 
connuilicate With the return port 36, so that 
pressure within the back pressure passage 75 will 
be Vented to the port 34 through the Orifices 9. 
However, there will still be a substantial pressure 
Within the chamber 8 which is Sufficient to hold 
the Valve in its left hand position, since restricted 
coinrinunication only is possible between the 
escape orifices and the escape port and the back 
pressure generated will be sufficient to hold the 
Valve spool against the Spring 42. 

Thus, it will be seen that the valve will be held 
in its position toward the left against the action 
of the spring so long as substantial back pressure 
exists within the chamber 8, i. e., so long as a 
Substantial back pressure is generated within the 
cylinder. When the cylinder reaches the end of 
its stroke, there is no fluid on the right hand side 
thereof, the fluid has been exhausted back to the 
pump P and there is no back pressure within the 
passage 5 or the chamber 8. 
At this time, the spring 62 urges the valve from 

its position of Figure 4 toward its position of 
Figure 1. Any fluid remaining within the cham 
ber 8 is forced from the chamber through the 
bleed passage 73 into the return groove 39 and 
thence through the return line 25 to the pump. 
Thus, the valve spool is recentered within the 
housing and the valve is ready for actuation, as 
desired to effect another cycle of operation of the 
cylinder. 

Operation of the valve upon movement of the 
handle in a counterclockwise position is Substan 
tially the same as that hereinbefore described. 
Upon movement of the valve spool to the right, 
the Spring 32 is compressed between the washer 
40 backed by the snap ring 58 and the washer 39 
backed against the housing shoulder 38. When 
the and 5 at the left end of the Spool covers the 
left hand port 34, holdover action occurs as here 
in before described. 
From the foregoing description of the struc 

ture and function of the present invention, it will 
be appreciated that the present invention pro 
vides a manually controlled valve for efecting 
actuation of a cylinder piston through either its 
full stroke or through a portion of the stroke. 
The valve may be moved to an extreme position 
So that the valve is automatically held open until 

| Such time as the cylinder piston stroke has been 
coinpleted or the cylinder stroke may be limited 
under complete manual control upon movement 
of the actuating handle to a position short of its 
extreme position. 

It will, of course, be understood that various 
details of construction may be varied through a 
Wide range without departing from the principles 
of this invention and it is, therefore, not the pur 
pose to limit the patent granted hereon otherwise 
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3. 
than necessitated by the scope of the appended 
claims. 
I claim: 
1. A control valve adapted to be interposed be 

tween a Source of fluid preSSure and a fluid notor 
having a cylinder and a piston reciprocable there 
in, comprising a valve casing having an interior 
bore connecting a preSSure fuid inlet to a first 
cylinder port means on one side of said piston, 
Said valve bore also connecting a Second cylinder 
port means on the other side of Said piston and an 
exhaust outlet connected to Said Source, a mov 
able valve spool in said casing having an enlarged 
terminal portion and an enlarged land interposed 
between said pressure fluid inlet and Said exhaust 
outlet When Said Spool is in its normal central 
position, means resiliently urging Said spool to 
its central position, additional valve means nor 
mally interposed between said second cylinder 
port means and said exhaust outlet, Said Spool 
being manually movable from its central position 
to connect said pressure fluid inlet and Said first 
cylinder port means, thereby moving said piston 
in said cylinder, working motor pressure being 
effective to actuate said additional Valve means, 
said spool enlarged terminal portion being inter 
posed between said Second cylinder port, means 
and said exhaust outlet, Said Spool having a by 
pass conduit accommodating the flow of exhaust 
fluid past said terminal portion to a portion of 
said bore closed by said terminal portion, said 
terminal portion having a restricted orifice ac 
commodating partial flow of exhaust fluid to Said 
exhaust outlet, thereby generating pressure upon 
said terminal portion acting in opposition to Said 
resilient means to retain Said Spool in itS moved 
position. So long as working preSSure is present 
in said motor. 

2. A control valve adapted to be interposed be 
tween a Source of fluid pressure and a fluid motor 
having a cylinder and a piston reciprocable there 
in, comprising a valve casing having an interior 
bore connecting a pressure fluid inlet to a first 
cylinder port means on One Side of Said piston, 
said valve bore also connecting a second cylinder 
port means on the other side of Said piston to an 
exhaust outlet connected to said Source, an axially 
movable valve Spool in Said bore having an en 
larged terminal portion and an enlarged land in 
terposed between said pressure fluid inlet and 
said exhaust outlet. When Said Spool is in its nor 
mal central position, Spring means contacting One 
end of Said spool in opposed relation to Said en 
larged portion resiliently urging Said spool to its 
central position, additional valve means normally 
interposed between said Second cylinder port 
means and said exhaust outlet, said spool being 
manually movable from its central position 
against the Spring means to connect Said preSSure 
fluid inlet and Said first cylinder port means, 
thereby moving Said piston in Said cylinder, 
working motor pressure being effective to actuate 
said additional valve means, said enlarged ter 
minal portion being interposed between Said Sec 
Ond cylinder port means and Said exhaust out 
let, Said Spool having an axial by-pass conduit 
accommodating the flow of exhaust fluid past 
said terminal portion to a portion of said bore 
closed by Said terminal portion, said terminal 
portion having a restricted orifice registerable 
with Said exhaust outlet accommodating only 
limited flow of exhaust fluid to said exhaust out 
let, thereby generating pressure upon said ter 
minal portion acting in opposition to said spring 
means to retain Said Spool in its moved posi 
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motor. 

3. A control valve adapted to be interposed 
between a Source of fluid pressure and a fluid 
motor having a cylinder and a piston recipro 
cable therein, comprising a valve casing having 
an interior bore connecting a pressure fluid inlet 
to a first cylinder port means on one side of 
Said piston, said valve bore also connecting a 
Second cylinder port means on the other side 
of Said piston and an exhaust outlet connected 
to Said Source, a movable Valve spool in Said 
casing having an enlarged terminal portion and 
an enlarged land interposed between said pres 
sure fiuid inlet and exhaust outlet when said 
Spool is in its normal central position, mean re 
siliently urging said spool to its central posi 
tion, additional valve means normally interposed 
between said second cylinder port means and 
said exhaust outlet, said spool being manually 
movable from its central position to connect said 
pressure fluid inlet and said first cylinder port 
means, thereby moving said piston in said cyl 
inder, working motor pressure being effective to 
actuate said additional valve means, said en 
larged terminal portion being interposed between 
Said Second cylinder port means and Said ex 
haust Outlet, Said Spool having a by-pass conduit 
accommodating the flow of exhaust fluid past 
Said terminal portion to a portion of Said bore 
closed by Said terminal portion, said terminal 
portion having a restricted orifice accommodat 
ing Only restricted flow of exhaust fluid to said 
exhaust outlet, thereby generating pressure upon 
said terminal portion acting in opposition to : 
Said resilient means to retain Said Spool in its 
moved position. So long as Working pressure is 
present in Said motor, and Said enlarged terminal 
portion being provided With an aperture con 
municating With the Spool by-pass conduit and 
registerable with said exhaust outlet only after 
Said spool has been moved by said pressure acting 
on said terminal portion, thereby accommodating 
full flow of exhaust fluid while holding said spool 
in Opposition to Said resilient means. 

4. A control valve adapted to be interposed 
between a source of fluid pressure and a double 
acting fluid motor having a reciprocable piston 
comprising a Valve housing having a cylindrical 
interior bore connecting a pressure fluid inlet : 
to a pair of cylinder ports on opposing sides, 
respectively, of Said piston, Said valve bore also 
connecting Said pair of cylinder ports to exhaust 
outletS Connected to Said Source, a valve spool 
axially movable in Said bore having radially en- ; 
larged lands interposed between said pressure 
fluid inlet and said cylinder ports, respectively, 
and having radially enlarged terminal heads fit 
ting Snugly in Said bore, Said Spool having sepa 
rate axial by-pass passages at the opposite ends 
thereof bridging said terminal heads, respectively, 
resilient means biasing said spool to a central 
position in Said bore, means for moving said 
spool axially in said bore to place one of said 
cylinder ports in communication with Said pres 
sure fluid inlet to Subject one side of Said motor 
piston to pressured fluid and to generate exhaust 
pressure on the other side of said piston due to 
piston movement, movement of Said Spool taking 
place against the biasing force of Said resilient 
means and spool movement preventing exhaust 
fluid flow to the exhaust Outlet normally in con 
munication with said other side of said piston by 
positioning the corresponding one of said termi 
nal heads across said port, so that flow of exhaust 
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10. 
fluid occurs through the by-pass passage bridging 
said one terminal head and the exhaust fluid 
pressure is exerted on said one head to hold said 
spool in its moved position against the biasing 
force of Said resilient means, and Said head hav 
ing a vent passage registerable With the aSSoci 
ated exhaust outlet only after the Subjection of 
the head to exhaust fluid pressure to accommo 
date the escape of exhaust fluid through, Said 
exhaust outlet. 

5. A control valve adapted to be interposed be 
tween a source of fluid pressure and a fluid motor 
having a reciprocable piston, comprising a valve 
casing having a cylindrical interior bore connect 
ing a pressure fluid inlet to a first cylinder port 
on one side of said piston, said valve bore also 
connecting a second cylinder port on the other 
side of said piston and an exhaust outlet Con 
nected to said source, a generally cylindrical nov 
able valve Spool in Said casing having an enlarged 
terminal portion defining an end face at One 
end of the spool and an enlarged land interposed 
between Said pressure fluid inlet and Said cylinder 
port when said valve is closed, spring means 
acting on the other end of the spool resiliently 
urging Said spool to the position at Which Said 
valve is closed, additional valve means normally 
interposed between said Second cylinder port and 
said exhaust outlet, said spool being manually 
movable from its closed position to connect Said 
pressure fluid inlet and cylinder port, thereby 
moving Said piston in said cylinder, piston move 
ment generating exhaust pressure in said fluid 
motor effective to actuate Said additional Valve 
means to normally establish communication be 
tween said second cylinder port and said exhaust 
outlet, said enlarged terminal portion being in 
terposed between said Second cylinder port and 
said exhaust outlet, a by-pass passage accommo 
dating the flow of exhaust fluid past said terminal 
portion to a portion of Said bore closed by said 
terminal portion and communicating With the 
end face of the Spool, Said Spool having a re 
Stricted orifice accommodating only restricted 
flow of exhaust fluid past Said terminal portion 
to said exhaust outlet, thereby generating pres 
Sure upon Said end face acting in opposition to 
Said resilient means to retain Said Spool in its 
moved position. So long as exhaust pressure is 
generated by piston movement, and said enlarged 
portion is provided with an aperture cornmuni 
cating with the spool by-pass conduit and reg 
isterable with said exhaust outlet only after said 
Spool has been moved by said pressure acting on 
said end face, thereby accommodating full flow 
of exhaust fluid while holding said spool in op 
position to said resilient means. 

6. A control valve adapted to be interposed be 
tween a source of fluid pressure and a double 
acting fluid motor having a reciprocable piston, 
comprising a valve housing having a cylindrical 
interior bore connecting a pressure fluid inlet 
to a pair of cylinder portS On opposing Sides, re 
spectively, of said piston, said valve bore also 
connecting said pair of cylinder ports with ex 
haust outlets connected to said source, a valve 
spool axially movable in said bore having radially 
enlarged lands interposed between said pressure 
fluid inlet and said cylinder ports, respectively, 
and having radially enlarged terminal heads fit 
ting Snugly in said bore to define exhaust pressure 
chambers at either end of said bore, said spool 
having Separate axial by-pass paSSages at the 
opposite ends thereof bridging said terminal 
heads, respectively, resilient means biasing said 
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spool to a central position in Said bore, means for 
moving Said Spool axially in Said bore against the 
bias of said resilient means to place One of Said 
cylinder ports in communication with Said pres 
Sure fluid inlet to subject one side of said motor 
piston to pressured fiuid and to generate exhaust 
pressure on the other side of Said piston due to 
piston movement, spool movement closing the ex 
haust outlet in communication. With the other 
side of Said piston through the other of Said cyl 
inder ports by positioning the corresponding One 
of Said terminal heads across said outlet, so that 
flow of exhaust fluid into the adjacent exhaust 
pressure chamber occurs through the by-pass 
passage bridging Said one terminal head, the ex 
haust pressure in Said one chamber acting on 
said head to hold said spool in itS moved position 
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12 
against the biasing force of said resilient means, 
and said head having a vent passage registerable 
with the associated exhaust outlet only after the 
subjection of the head to exhaust pressure to 
accommodate the escape of pressure from Said 
exhaust pressure chamber to said exhaust out 
let. 
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