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This invention relates to a control mechanism for an 
hydraulic motor. More in particular this invention re 
lates to a new and novel control valve which is adapted 
for a telemeter type control of an hydraulic power trans mitting System. 

Heretofore in hydraulic control systems of this type a 
Separate and costly servo-motor has been employed to 
return the control means to a neutral position when the 
main hydraulic motor has reached a predetermined po 
sition corresponding to the position of the control lever 
as set by the operator. The movement of the servo-motor 
was determined by the metering of fluid therethrough. 
Furthermore when such control means was in a neutral 
position excessive fluid pressure would be required in the 
by-passing of fluid to the pump reservoir. In addition 
these systerns do not provide for hydraulically locking the 
motor from movement when the control means is in a 
neutral position or upon failure of the source of fluid 
flow. 

It is therefore an object of this invention to provide 
a compact control valve mechanism adapted to a tele 
meter type hydraulic power transmitting circuit. 
A further object of this invention is to provide a 

telemeter type control valve mechanism having a unique 
by-pass valve which is actuated for closing or opening by 
fluid pressure. 
A still further object of this invention is to provide a 

telemeter type control valve mechanism having an hy 
draulic locking, means for preventing movement of the 
motor under a load when the control valve mechanism 
is in a neutral position. 

Stili another object of this invention is to provide a 
telemeter type control valve mechanism according to the 
preceding object wherein the hydraulic locking means is 
releasable by the direct action of the by-pass valve mech 
anism. 

These and other desirable objects and advantages of 
the invention will become apparent from the following 
description of a preferred embodiment, the appended 
claims and the drawings wherein: 

Figure 1 is a side elevation, partly in section, illustrat 
ing the invention where the control valve is in a neutral position. 

Figure 2 is a side elevation, partly in section, similar to 
Figure 1 except that the control valve is illustrated in an 
operating position whereby the hydraulic motor is mov 
ing in one direction. 

Figure 3 is an enlarged side elevation, in section, of the 
control valve illustrating an intermediate stage of the 
valve mechanism which occurs at the moment when the 
control valve is moved from a neutral position to an op 
erating position. 

Figure 4 is a side elevation, partly in section, similal 
to Figure 2 except that the control valve is illustrated 
in an operating position whereby the hydraulic motor is 
moving in the other direction. 
With reference to the drawings the numeral 10 general 
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2 
ly indicates an hydraulic power transmitting system. The 
system 18 includes a control valve generally indicated at 
1, a source of fluid flow which may be a pump generally 

indicated at 12, a control lever indicated at 13, an hy 
draulic motor 4 having a movable work member 5, 
link means generally indicated at 16 which interconnects 
the control lever 3 with the work member 5 and con 
trol valve 15, a fluid return reservoir 37 and a safety 
valve 18 all connected together as generally shown in 
Figures 1, 2 and 4. 
The hydraulic motor 4 selected for illustration in 

this embodiment of the invention is an ordinary two-way 
hydraulic ram. The ram 4 is comprised of the usual 
casing i9, piston 26, rear head member 23 having an in 
tegrally connected mounting lug 22, a front head mem 
ber 23 and a connecting rod 24 rigidly connected at one 
end to the piston 20 and having lug member 25 at the 
other end thereof adapted for connection to a work load 
(not shown). Thus it may be seen that the assembly of 
the piston 22 with the rod 24 and lug 25 constitute the 
movable work member 5 of the motor 54. The motor 
24 is provided with the usual front cylinder chamber 25 
and associated tube 27 for conducting fluid to and from 
the chamber 26. Likewise the motor 4 is provided with 
the usual rear cylinder chamber 28 and associated tube 
29 for conducting fiuid to and from the chamber 28. 
Thus by introducing fluid pressure into one of the tubes 
27 or 29 while exhausting the other tube 29 or 27 causes 
the work member 5 to be urged in the corresponding di 
rection. 
The source of fluid flow 2 may be an ordinary con 

stant delivery type pump. The reservoir i7 is of the 
usual type associated with the inlet side of the pump 2. 
Of course if the fluid selected is air the reservoir i7 may 
be omitted as the atmosphere then becomes the system's 
reservoir. The safety valve 8 is of the well known type 
which bleeds fluid from the delivery side of the pump 52 
when the system is subjected to a fluid pressure exceeding 
a predetermined maximum limit thereby preventing dam 
age to any of the components in the systern. 
The control valve ii which forms the main feature of 

this invention is comprised, among other things, of a 
housing 382 which housing may, for manufacturing reasons, 
consist of a plurality of parts or sections assembled 
together rigidiy by any well known means sich as bolts 
and the like. The upper portion of the housing 33 is pro 
vided with a first bore 33 extending longitudinally through 
the rear wall of the housing 32. An inlet port 32 is dis 
posed in the tipper portion of the housing 30 and in fluid 
communication with the bore 35 and pipe 33 leading to 
the outlet of the punp 2. A first service port 34 is dis 
posed rearwardly of the inlet port 32 in the housing 38 
which port communicates for fluid flow the bore 32 with 
the tube 25 of the motor 4. A second service port 34' is 
disposed forwardly of the inlet port 32 in the housing 30 
which port communicates for fluid flow the bore 3: with 
the tube 25 of the motor 4. 
On the forward end of the bore 31 in the housing 36 is 

a discharge port 35 connecting the bore 33 with the 
reservoir 7 through a pipe 36. 
The bore 32 is provided with a main valve plunger 

generally indicated at 37. Th plunger 37 is slidably fitted 
into the bore 35 for axial movement therein and extends 
through the rearward opening of the bore 3i in the 
housing 30 so that the rearward portion of the plunger 37 
protrudes externally of the housing 38 as shown in each 
of the drawings. The plunger 37 is provided with a first 
land 38 which is positioned in registerable islation with 
the opening of the first service port 34 into the bore 31. 
Forwardly of the first land 38 on the plunger 37 is a 
second land 38' which is spaced from the first land 38 



3 
such that when the first land 38 is in registry with the first 
service port 34 the second land 38' will also be in registry 
with the second service port 34". Between the first and 
second lands 38 and 38' on the plunger 37 is a large 
circumferential groove 39 which groove is continuously 
in registration with the inlet port 32 throughout the range 
of axial movement of the plunger 37. Rearwardly of, 
and adjacent to, the first land 38 on the plunger 37 is a 
small circumferential groove 40 which groove is regis 
etrable with the first service port 34. A fluid passage 
between the small circumferential groove 40 and the 
forward end portion of the bore 3 leading into the dis 
charge port 35 is provided by an axially disposed recess 
41 in the plunger 37 extending from the forward end of 
the plunger 37 and connected with the groove 40 by a 
transverse hole 41' as best shown in Figure 3. Thus the 
small circumferential groove 40 is in continuous fluid 
communication with the discharge port 35. 
The control valve is is also provided with a second 

bore 42 disposed in the housing 30. Centrally located and 
communicating for fluid flow the bore 42 with the inlet 
port 32 is a by-pass conduit 43. For manufacturing 
convenience the by-pass conduit 43 may communicate 
with the inlet port 32 by opening into the bore 35 in 
alinement with port 32 as shown in each of the drawings. 
Since the large circumferential groove 39 is always in 
registration with the inlet port 32 and the by-pass conduit 
43 fiuid communication between the conduit 43 and the 
inlet port 32 is continuously established. 

Into the second bore 42 is slidably fitted a pair of mov 
able elements 44 and 44' in opposed relation. The inner 
faces of the elements 44 and 44' may be beveled to facili 
tate the separation of the two elements from each other 
which will be hereinafter explained. On the outer ends of 
each of the elements 44 and 44' are captive springs 45 
and 45", respectively, adapted to urge the elements 44 and 
44' inwardly or toward each other. 

Opening into the bore 42 positioned in alinement with 
the by-pass conduit 43 is a discharge conduit 46 which 
communicates for fluid flow the bore 42 with the dis 
charge port 35 as shown partly in dotted lines on 
Figure 3. 

It will be seen from the drawings that rearward of the 
movable element 44 in the bore 42 is formed a first 
by-pass chamber 47. Opening into the first bore 31 and 
in fluid communication with the first by-pass chamber 
47 is a first by-pass actuating port 48. Now referring to 
Figure 1 it will be noted that the actuating port 48 is 
slightly offset rearwardly from direct alinmement with the 
first service port 34. Thus when the first land 38 of the 
plunger 37 is in complete registration with the first service 
port 34 the actuating port 48 is in fluid communication 
with the small circumferential groove 40 for a purpose to 
be described later. Again from the drawings it will be 
seen that forward of the movable element 44' in the bore 
42 is formed a second by-pass chamber 47. Opening into 
the bore 31 and in fluid communication with the second 
by-pass chamber 47' is a second by-pass actuating port 48. 
Now again from Figure 1 it will be noted that the second 
actuating port 48' is slightly offset forwardly from direct 
alinement with the second service port 34. Thus when 
the second land 33 of the plunger 37 is in complete regis 
tration with the second service port 34’ the second actu 
ating port 48' is in fluid communication with the forward 
end portion of the bore 31 and discharge port 35 for a 
purpose to be described later. 

Interposed in the first service port 34 between the first 
bore 34 and the tube 29 in the housing 30 is disposed a 
first check valve generally indicated at 49. The check 
valve 49 may conveniently be formed by a recessed por 
tion 50 in the housing 30 connected or interposed serially 
with the first service port 34. Into the recessed portion 
56 is slidably fitted the well known valve closing element 
51 adapted to seat against the housing 30 in the usual 
manner. A small captive spring 52 is disposed in the 
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4. 
recessed portion 50 and is adapted to urge the closing 
element 5 in seating relation with the housing 30. It 
will be noted from the drawings that the check valve 49 is 
disposed in series relation with the first service port 34 
and is openable in response to fluid flow in one direction 
enanating from the bore 31. In the housing 30 in axial 
aiinement with the recessed portion 50 is hole 53 which 
hole slidably supports a drive pin 54. The drive pin 54 
may, but not necessarily, be made integral with the closing 
element 51 and extends forwardly into the first by-pass 
chamber 47. 

Interposed in the second service port 34 between the 
first bore 31 and the tube 27 is disposed in the housing 
30 a second check valve generally indicated at 49. 
The check valve 49' may conveniently be formed by a 
recessed portion 50' in the housing 30 connected or 
interposed serially with the second service port 34. Into 
the recessed portion 50' is slidably fitted the well known 
valve closing element 51' adapted to seat against the 
housing 30 in the usual manner. A small captive spring 
52' is disposed in the recessed portion 50' and is adapted 
to urge the closing element 51' in seating relation with 
the housing 30. Again it will be noted from the draw 
ings that the check valve 49' is disposed in series relation 
with the second service port 34' and is openable in re 
sponse to fluid flow in one direction emanating from the 
bore 31. In the housing 30 in axial alinement with the 
recessed portion 50' is hole 53' which hole slidably 
supports a drive pin 54. Again, as before, the drive 
pin 54 may, but not necessarily, be made integral with 
the closing element 51' and extends rearwardly into the 
second bypass chamber 47. 
The control lever 13 is comprised of a manually oper 

able handle 55 pivotally mounted at 56. A portion 57 
of the handle 55 extends below the pivot 56 and is pro 
vided with an elongated aperture 58. The link means 16 
for interconnecting the control lever 13 with the valve 
plunger 37 and the movable work member 15 of the 
motor 14 may be comprised of a beam 59 pivotally con 
nected at 60 to one end of a rod member 61. The upper 
end of the beam 59 is pivotally connected to the handle 
55 at 62 through the elongated aperture 58. From this 
it can be seen that the elongated aperture provides the 
necessary take-up allowance during the arcuate travel 
of the pivot 62. The rearward end portion of the plunger 
37 is pivotally connected at 63 to the beam 59 and the 
other end of the rod member 61 is pivotally connected 
at 64 to the movable work member 15 of the motor 14. 

Operation 
From the drawings it will readily be seen that the 

moving parts within the second bore 42 comprise a by 
pass valve while the valve plunger 37 in the first bore 
3 comprises the main valve portion of the control valve 
11. Figure 1 illustrates the control valve 1 in a neu 
tral position. Fluid enters the control valve 11 from 
pipe 33 into the inlet port 32 and thence into the large 
circumferential groove 39. The first and second lands 
38 and 38' are in respective registration with the first 
and second service ports 34 and 34'. Thus no fluid flows 
into either of the tubes 27 or 29 to energize the motor 
14. Fluid in the first by-pass chamber 47 may exhaust 
through the first by-pass actuating port 43 past the rear 
edge of the first land 38 into the small circumferential 
groove 40 thence through the hole 41 into the axially 
disposed recess 4 into the forward end portion cf the 
bore 34 and out the discharge port 35 into the pipe 36 
leading to the reservoir 7. Likewise fluid in the second 
by-pass chamber 47' may exhaust through the second 
by-pass actuating port 48 past the forward edge of the 
second land 38' into the forward end portion of the bore 
31 and out the discharge port 35 into the pipe 36 lead 
ing to the reservoir 17. From this it can be seen that 
when the plunger 37 is in a neutral position there exists 
no fluid pressure differential between the first and second 
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by-pass chambers 47 and '47". Furthermore the exhaust 
ing of fluid from the chambers 47 and 47' is unrestricted. 

While the control valve it is in a neutral position the 
fluid entering the inlet port 32 from the pump 12 flows 
into the by-pass conduit 43 and the pressure thereof 
acts on the bevelled surfaces on the inner faces of the 
movable elements 44 and 44 to move the element 44 
rearwardly against the urging of the spring 52 and 
move forwardly the element 44' against the urging of 
spring 52'. Thus the elements 44 and 44' are separated 
by respective axial movement resulting in an opening 
communicating the by-pass conduit 43 with the discharge 
conduit 46. From this it can be seen that the fluid flow 
from the pump 2 entering the inlet port 32 flows into 
the by-pass conduit 43 and thence between the separated 
elements 44 and 44' into the discharge conduit 46 to the 
discharge port 35, thence into the pipe 36 to the reservoir 
17 and back to the pump 12 through the pipe 65. Thus 
when the control valve 22 is in a neutral position the 
pump operates at a relatively low pressure, the fluid 
being by-passed back to the reservoir 37. 
When the control valve 11 is in a neutral position 

both first and second check valves 49 and 49' are in 
closed position which prevents the exhaust of fluid in 
the cylinder chambers 26 and 28 and the associated 
tubes 27 and 29 of the motor i4, thus hydraulically lock 
ing the position of the motor 14. At this point it should 
be noted that the motor 14 will remain hydraulically 
locked in the event of failure of the pump 12 even 
though the plunger 37 is noved from the neutral po 
sition to an operating position. This safety feature will 
become more evident from the ensuing discussion. 
Now Suppose the operator moves the control lever 

13 forwardly from that shown in Figure 1 to, for ex 
ample, that position shown in Figure 4. Since the work 
Imember 15 is momentarily stationary the rod member 61 
will also be stationary. Thus, the movement of the con 
trol lever 3 causes the beam 59 of the link means 16 to 
pivot about the point 60. As a consequence of the move 
ment of the beam 59 the valve plunger 37 is caused to 
move rearwardly to a position illustrated in Figure 4. 
Immediately upon the movement of the valve plunger 
37 from a neutral position shown in Figure 1 to an op 
erating position shown in Figure 4 the by-pass valve and 
check valves 49 and 49' shift to the position shown in 
Figure 4. However, the intermediate stage during this 
shift is illustrated in Figure 3. 
From Figure 3 it will be seen from the position of the 

plunger 37 that fluid flow from the pump 12 entering the 
inlet port 32 is now permited to enter the first service port 
34 and the first by-pass actuating port 48 because the first 
land 38 has moved rearwardly thus registering the large 
circumferential groove 39 with both ports 34 and 48. 
From this it is seen that a rise in fluid pressure occurs in 
the first by-pass chamber 47. At the same time the sec 
ond by-pass chamber 47' may still exhaust fluid into the 
forward end portion of the bore 32 and out the discharge 
port 35 to the reservoir 17 through the pipe 36. Thus a 
pressure differential exists between the first and second 
by-pass chambers 47 and 47 which pressure differential 
acts on the rear end of the movable element 44 urging it 
in a forward direction. As the element 44 moves for 
wardly the flow of fluid through the by-pass conduit 43 
becomes restricted which results in a further pressure rise 
in the fluid from the pump 2 at the inlet port 32. This 
rise in fluid pressure continues to move the element 44 in 
a forward direction to terminate fluid flow in the conduits 
43 and 46 and, in addition, abuts the element 44' where 
by both elements 44 and 44 move forwardly. The con 
tinued forward movement of the elements 44 and 44 
causes the forward end of the element 44' to engage the 
drive pin 54 and moving the pin 54 forwardly to unseat 
or open the second check valve 49. Now as the by 
passing of fluid through the conduit 43 diminishes, the 
fluid pressure at the inlet port 32 increases to a point 

IO 

5 

20 

25 

30 

35 

40 

45 

50 

60 

65 

70 

5 

6 
where it is sufficient to unseat or open the first check valve 
49 thus allowing fluid flow through the service port 34 
to the tube 29 into the rear cylinder chamber 28 of the 
motor 4. Thus fluid communication from the inlet 
port 32 to the rear cylinder chamber 28 is established to 
urge movement of the work member 15 of the motor 14 
in a forward direction. The exhaust fluid from the front 
cylinder chamber 26 of the motor 14 passes through the 
tube 27 into the second service port 34” in reverse di 
rection through the open second check valve 49' into 
the forward portion of the bore 31 and out through the 
discharge port 35 and pipe 36 to the reservoir 17. At 
this point the control valve mechanism 1 has shifted com 
pletely from the neutral position of Figure 1 to the op 
erating position of Figure 4. 
As the work member 15 of the motor 14 proceeds for 

wardly with the rod member 61, the beam 59 is caused 
to move pivotally about the point 62 which in turn moves 
valve plunger 37 forwardly until the plunger 37 again 
reaches a neutral position whereupon the motor 14 again 
becomes hydraulically locked and the control valve 11 re 
establishes a fluid by-pass as shown in Figure 1. The 
hydraulic locking of the motor 4 occurs at the time 
when the lands 38 and 38' register completely with the 
respective openings of service ports 34 and 34 into the 
bore 31 thereby preventing fluid flow to and from the 
motor. 14. Fluid pressure previously existing in the 
chamber 47 is then discharged through the by-pass ac 
tuating port 48 to the small circumferential groove 48 
into the hole 41' thence through the axially disposed re 
cess 41 into the forward portion of the bore 3i and cut 
to the reservoir 7 through the discharge port 35 and pipe 
36. Thereafter the movable elements 44 and 44 of the 
by-pass valve move to a central position in the bore 42 
at the urging of the springs 45 and 45'. The fluid pres 
sure at the inlet port 32 and by-pass conduit 43 then acts 
on the bevelled edges on the inner surfaces of the mov 
able elements 44 and 44' causing the separation thereof 
to re-establish fluid by-pass therebetween as previously 
explained. 
Now suppose the handle 55 of the control lever 13 is 

moved by the operator rearwardly from the position 
shown in Figure 1 to a position, for example, shown in 
Figure 2. Since the work member 15 is momentarily sta 
tionary the rod member 6 will also be stationary. Thus 
the movement of the control lever 13 causes the beam 59 
of the link means 16 to pivot about the point 60. As a 
consequence of the movement of the beam 59 the valve 
plunger 37 is caused to move forwardly to a position illus 
trated in Figure 2. Immediately upon the movement of 
the valve plunger 37 from a neutral position shown in 
Figure 1 to an operating position shown in Figure 2 the 
by-pass valve and check valves 49 and 49' shift to the 
position shown in Figure 2. Fluid flow from the pump 2 
entering the inlet port 32 is now permitted to enter the 
second service port 34' and the second by-pass actuating 
port 48' because the second land 38' has moved for 
wardly thus registering the large circumferential groove 
39 with both ports 34 and 48. From this it is seen that 
a rise in fluid pressure occurs in the second by-pass cham 
ber 47. At the same time the first by-pass chamber 47 
may still exhaust fluid to the small circumferential groove 
40 into the hole 41' and axial recess 41 to the forward 
end portion of the bore 33 and thence cut the discharge 
port 35 to the reservoir i7 through the pipe 36. Thus a 
pressure differential exists between the first and second 
by-pass chambers 47 and 47 which pressure differential 
acts on the forward end of the movable element 44' in a 
rearward direction. As the element 44 moves rearwardly 
the flow of fluid through the by-pass conduit 43 becomes 
restricted which results in a further pressure rise in the 
fluid from the pump 12 at the inlet port 32. This rise in 
fluid pressure continues to move the element 44' in a rear 
ward direction to terminate ficw of fluid in the conduits 
43 and 46 and, in addition, abuts the element 44 where 
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by both elements 44 and 44 move rearwardly. The con 
tinued rearward movement of the elements 44 and 44 
causes the rearward end of the element 44 to engage the 
drive pin 54 and moving the pin 54 rearwardly to unseat 
the first check valve 49. Now as the by-passing of fluid 
through the conduit 43 diminishes, the fluid pressure at 
the inlet port 32 increases to a point where it is sufficient 
to unseat the second check valve 49' thus allowing fluid 
flow through the service port 34 to the tube 27 into the 
front cylinder chamber 26 of the motor 14. Thus fluid 
communication from the inlet port 32 to the front cylin 
der chamber 26 is established to urge movement of the 
work member 15 in a rearward direction. The exhaust 
fluid from the rear cylinder chamber 28 of the motor 14 
passes through the tube 29 into the first service port 34 
in reverse direction through the open first check valve 49 
to the small circumferential groove 40 into the hole 41' 
and axial recess 41 to the forward portion of the bore 31 
and out through the discharge port 35 and pipe 36 to the 
reservoir 17. At this point the control valve mechanism 
11 has shifted to the operating position of Figure 2. 
As the work member 15 of the motor 14 proceeds rear 

wardly with the rod member 61, the beam 59 is caused 
to move pivotally about the point 62 which in turn moves 
the valve plunger 37 rearwardly until the plunger 37 again 
reaches a neutral position whereupon the motor 14 again 
becomes hydraulically locked and the control valve re 
establishes a fluid by-pass as shown in Figure.1 in a 
similar manner as that described for operation in the 
opposite direction. 
From the above it can be seen that the work member 15 

of the motor 14 will always be urged by fluid flow through 
the control valve 11 to a position in its stroke corre 
sponding to the relative position of the stroke of the 
control lever 3 and when the member reaches such posi 
tion the motor 14 becomes hydraulically locked from 
further movement in either direction. Furthermore in the 
event of failure of the pump 12 the movement of the 
plunger 37 will not release the check valves 49 and 49' 
to open the hydraulic lock of the motor 14 thus prevent 
ing accidental damage to the load on the motor 14 such 
as the dropping of a plow in transport position on a 
tractor to the ground. 

Having thus described an embodiment of the invention, 
it can now be seen that the objects of the invention have 
been fully achieved and it must be understood that changes 
and modifications may be made which do not depart from 
the spirit of the invention nor from the scope thereof 
as defined in the appended claims. 
What is claimed is: 
1. A control valve for an hydraulic system comprising 

a housing having an inlet port and a discharge port, a first 
bore disposed in said housing, one end of said first bore 
extending through an external wall of said housing, a 
first Service port and a second service port disposed in 
said housing, said service ports being communicatively 
connected for fluid flow with said first bore, a movable 
main valve plunger slidably disposed in said first bore, 
one end of said valve plunger protruding externally of 
said housing, a first land and a second land disposed on 
on said valve plunger, said first land being positioned 
to register with said first service port when said second 
land is in registration with said second service port, a 
large circumferential groove disposed on said valve 
plunger, said large circumferential groove being posi 
tioned between said lands and in continuous registration 
with said inlet port, a small circumferential groove dis 
posed on one end portion of said valve plunger adjacent 
said first land and registerable with said first service port, 
a fluid passage disposed in said valve plunger, said passage 
communicatively connecting for fluid flow said small cir 
cumferential groove with said discharge port, a first check 
valve disposed in said housing, said first check valve being 
interposed in and connected in series relation with said 
first service port, a second check valve disposed in said 
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8 
housing, said second check valve being interposed in and 
connected in series relation with said second service port, 
said check valves being openable responsive to fluid pres 
Sure in one direction, said check valves each being pro 
vided with a drive pin, said drive pins being movable 
for selectively opening said check valves for permitting 
fluid flow therethrough in the other direction, a second 
bore disposed in said housing, a first by-pass actuating 
port and a second by-pass actuating port disposed in said 
housing communicatively connecting for fluid flow said 
first bore with said second bore, a fluid pressure actuated 
by-pass valve disposed in said second bore, a by-pass 
conduit communicatively connecting for fluid flow said 
inlet port with said second bore, a discharge conduit dis 
posed in said housing communicatively connecting for 
fiuid flow said second bore with said discharge port, said 
by-pass valve having a pair of movable valve elements 
slidably disposed in said second bore, resilient means 
disposed on the outer ends of said movable elements 
positioned for urging said movable elements toward each 
other in opposed relation, the outer end of one of said 
movable elements being positioned to engage the drive 
pin of said first check valve and the outer end of the 
other of said movable elements being positioned to engage 
the drive pin of said second check valve, said control 
valve being operable to by-pass fluid flow from said inlet 
port through said by-pass valve while said check valves 
hydraulically lock the movement of fluid in said service 
ports and alternatively connecting for fluid flow said inlet 
port with one of said service ports and connecting for fluid 
flow said discharge port with the other of said service 
ports while terminating fluid flow from said inlet port 
through said by-pass valve to said discharge port. 

2. An hydraulic power transmitting system comprising 
a source of fluid flow, a two-way acting fluid motor in 
cluding a movable work member, a control valve, said 
control valve having a housing, an inlet port disposed in 
said housing, said inlet port being communicatively con 
nected for fluid flow with said source of fluid flow, a 
discharge port disposed in said housing, said discharge 
port being communicatively connected for fluid flow with 
the fluid supply for said source of fluid flow, a first service 
port and a second service port disposed in said housing, 
said service ports being communicatively connected to 
said motor for energizing said motor when said control 
valve is in an operating position, a first bore disposed in 
Said housing, one end of said first bore extending through 
an external wall of said housing, a movable main valve 
plunger slidably disposed in said first bore, one end of 
Said valve plunger protruding externally of said housing, 
a first land and a second land disposed on said valve 
plunger, said first land being positioned to register with 
said first service port when said second land is in registra 
tion with said second service port, a large circumferential 
groove disposed on said valve plunger, said large cir 
cumferential groove being positioned between said lands 
and in continuous registration with said inlet port, a 
Small circumferential groove disposed on one end portion 
of said valve plunger adjacent said first land and register 
able with said first service port, a fluid passage disposed 
in said valve plunger, said passage communicatively con 
necting for fluid flow said small circumferential groove 
with said discharge port, a first check valve disposed in 
said housing, said first check valve being interposed in and 
connected in series relation with said first service port, a 
Second check valve disposed in said housing, said second 
check valve being interposed in and connected in series 
relation with said second service port, said check valves 
being openable responsive to fluid pressure in one direc 
tion, said check valves each being provided with a drive 
pin, said drive pins being movable for selectively opening 
said check valves for permitting fluid flow therethrough 
in the other direction, a second bore disposed in said 
housing, a first by-pass actuating port and a second by-pass 
actuating port disposed in said housing, said first by-pass 
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port being poitioned to communicate for fluid flow one end 
portion of said first bore with one end portion of said 
second bore, said first by-pass actuating port being posi 
tioned for selective registration with said first land and 
said circumferential grooves, said second i by-pass actuat 
ing port being positioned to communicate for fluid flow 
the other end portion of said first bore with the other 
end portion of said second bore, said second by-pass 
actuating port being positioned for selective registration 
with said second land and said large circumferential 
groove and said discharge port, a fluid pressure actuated 
by-pass valve disposed in said second bore, a by-pass 
conduit communicatively connecting for fluid flow said 
inlet port with said second bore, a discharge conduit 
disposed in said housing communicatively connecting for 
fluid flow said second bore with said discharge port, said 
by-pass valve having a pair of movable elements slidably 
disposed in said second bore, one of said movable ele 
ments forming a first by-pass chamber with one end 
portion of said second bore and the other of said movable 
elements forming a second by-pass chamber with the 
other end portion of said second bore, said first by-pass 
actuating port being in communication with said first 
by-pass chamber and said second by-pass actuating port 
being in communication with said second by-pass cham 
ber, resilient means disposed on the outer ends of said 
movable elements positioned for urging said movable 
elements toward each other in opposed relation, the outer 
end of one of said movable elements being positioned to 
engage the drive pin of said first check valve and the 
outer end of the other of said movable elements being 
positioned to engage the drive pin of the said second 
check valve, said movable elements being position to 
separate from each other responsive to fluid pressure dif 
ferential between said by-pass conduit and said discharge 
conduit for fluid flow therethrough, means for selectively 
connecting one of said by-pass chambers with said inlet 
port and connecting the other of said by-pass chambers 
with said discharge port for terminating flow of fluid 
through said by-pass conduit when said valve plunger is 
in an operating position, said control valve being operable 
to by-pass fluid flow from said inlet port through said 
by-pass valve to said discharge port while said check 
valves hydraulically lock the movement of fluid in said 
service ports and alternatively connecting for fluid flow 
said inlet port with one of said service ports and connect 
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10 
ing for fluid flow said discharge port with the other of said 
service ports while terminating fluid flow from said inlet 
port through said by-pass valve to said discharge port, a 
control lever, and link means connecting said valve 
plunger with said control lever and the movable work 
member of said fluid motor whereby said control lever is 
Settable to move said valve plunger to an operating posi 
tion for energizing said motor for movement in a direction 
to return said valve plunger to a neutral position when 
said work member of said motor has reached a position 
corresponding to the position of said control lever. 

3. An hydraulic power transmitting system comprising 
a source of fluid flow, a fluid motor having a movable 
work member, a control lever, a control valve disposed 
intermediate said source of fluid flow and said motor, said 
control valve being manipulative from a neutral position 
to accommodate fluid flow therethrough to energize said 
motor, said control valve being resettable to a neutral 
position for terminating fluid flow to said motor, a fluid 
pressure responsive by-pass valve having a pair of mov 
able elements in opposed relation disposed in said control 
valve, said by-pass valve being operable to by-pass fluid 
from said source of fluid flow between said elements when 
said control valve is in a neutral position and alternatively 
terminate said fluid flow between said elements when 
said control valve is in an operating position, a pair of 
check valves disposed in said control valve, said check 
valves being positioned to prevent fluid flow from said 
motor when said control valve is in a neutral position, 
said by-pass valve elements being operable to open selec 
tively one of said check valves for permitting fluid flow 
from said motor therethrough when said control valve 
is in an operating position, and link means connecting 
said control valve and said control lever and said work 
member whereby said control valve is moved from an op 
erating position to a neutral position when said work 
member reaches a position corresponding to the position 
of said control lever. 
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