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rated, Santa Monica, Calif. w 
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8 Claims. (C. 60-54.5) 
My invention relates to a system for actuating 

an element which is remotely located from the 
controlling means and has particular reference 
to a remote control system which is hydrauli 
cally operated and includes advantages of manu 
ally operated Systems in addition to advantages 
peculiar to power operated systems. 
Furthermore, my control system is irreversible 

5 

insofar as movement from the actuated element . 
is concerned and is therefore not influenced by 
vibration or external loads. Also, a positive po 
sition indicating means is afforded for the ele 
ment being actuated in that the movements of 
the control and the element correspond as in a . 
manually operated System. 

Prior practice in power operated controls has, 
as a rule, been lacking in simple direct position 
indicating means, and manually operated closed 
Systems have chiefly obtained irreversibility in 
the control units by excessive friction or braking 
means not altogether desirable, especially in the 
event that it is desired to operate a single ele 
ment from a plurality of control stations. In 
Such an event it would be common practice to 
set the braking device on the control last oper 
ated in order to obtain irreversibility and prevent 
the controlled element from being actuated by 
vibration, etc. However, setting thie friction or 
braking device on One control station would also 
tend to make Operation from other stations 
either impossible or very difficult. Other manu 
ally operated closed systems include hand oper 
able pumps with appropriate selectors and elec 
trical position indicators which tend to depart 
from simplicity of design and operation. 
The principal object of the invention is to pro 

vide a hydraulic remote control system which 
may be operated either manually or by pressure 
from any one of a plurality of control units, and 
which is irreversible from the operating unit 
without impairing ease of operation from any of 
the control units. 
Further objects are: to provide a hydraulic re 

mote control system which affords position indi 
cation in a direct relation between the controlled 
element and the control proper; to provide a hy 
draulic remote control System wherein pressure 
variations due to temperature changes may be 
readily corrected; and to provide a hydraulic re 
mote control system wherein a plurality of con 

O 
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ment of my control system wherein a single op 
erating unit is adapted to be actuated by a plu 
rality of control units. 

Figure 2 is a CrOSS Sectional side elevation of 
the operating unit showing a piston adapted to 
reciprocate; and 

Figure 3 is a cross sectional side elevation of 
One of the control units showing, in addition to 
other details, spring loaded poppet valves and a 
piston to which a control handle is pivotally con 
nected. 

Figure 4 is a Schematic diagram of another 
embodiment of my control system wherein the 
control unit is identical to that of Figure 3, and 
the operating unit is identical in design, but is 
double the size of the unit of Figure 2; the fluid 
lines being rearranged with respect to the units. 
While the invention pertains particularly to an 

operating unit and a control unit, I have shown 
20 

units. 

25. 

in Figures 1 and 4, complete hydraulic systems 
for the purpose of more clearly describing the 

After understanding the invention, it Will 
be obvious that numerous embodiments are pos 
sible wherein the units may be employed with 
varying results depending largely upon System 
arrangements. 
In the system of Figure 1, a power supply 4 is 

utilized to drive a pump 6 having a suction port 
30 

8 and a pressure port O. The pump draws fluid 
from a reservoir 2 through a line 4 and dis 
charges the fluid under pressure from port to 
into a line 6. From line 6, branch lines 8 

35 

20-22 convey the pressure fluid to an operating 
unit 24 and to identical control units 26-26 re 
spectively. Although two control units have 
been shown, it is obvious that only One, Or more 

40 

than two may be used as necessary to suit par 
ticular installation requirements. Likewise, 
more than one operating unit may also be in 
cluded in the system if desired. When using a 
plurality of control units and a plurality of op 
erating units, the control units are connected to 
gether in series while the operating units are 

45 

50 

trol handles may control a single operating unit. 
Other and further objects will become ap 

parent as the description proceeds. 
Referring now to the drawings: 

Connected in parallel. 
A pressure tank 28, as disclosed in the co 

pending application No. 262,958 of Harold W. 
Adams and Earl S. Kleinhans is connected into 
line 6 for the purpose of preventing pressure 
fluctuations or surges from affecting the Smooth 
operation of the units. Also, a check valve 30 
is provided in line 6 just ahead of the control 
units for retaining fluid in these units and in 
one side of the operating unit in the event of 
leakage in the fluid supply portion of the System. 

Figure 1 is a schematic diagram of an embodi- 55. This valve also serves to maintain irreversibility 



2 
of the system insofar as movement of the con 
trol unit from the Operating unit is concerned if 
a force greater than the pressure output of the 
pump 6 is exerted upon the operating unit in one 
direction. The function of the check valve in 
this respect will be discussed later in the specifi 

5 

cation. A floating piston type double acting . 
check valve 32 is located in line 8 and is de 
signed to retain fluid in the other side of the 
operating unit 24, which is unprotected by the 
valve 30, and at the same time allow complete 
operation of the unit in a closed system in the 
event of leakage or failure anywhere in the sys 
tem other than in the units proper or in a line 
34 interconnecting the units 26-26 or in a line 
36 interconnecting one of the units 26 and the 
unit 24. Both the design and the operation of 
the valve 32 will be later described. 

O 
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and port 96 connects the control pressure line 46 
into the right end of a poppet valve chamber 
06 in the upper left side of the control unit. 

Port 98 connects the supply pressure line 20 into 
the left end of the poppet valve chamber 06. 
Port OO connects the control pressure line 34, 
extending form the second control unit into a 
piston chamber 08 in the lower left side of the 
first mentioned control unit or, if only one unit 
is installed in the system, the port (OO may be 
interconnected with the ports 96-94. 

A line 38 and a line 40 are provided to return . 
the fluid from the units 26 to the reservoir 2 20 
via a line 42 into which they are connected. . . 
dines 44-46-48-50-52-54-56 interconnect 

the units 26-26 and may be termed control pres 
sure lines in that they convey pressure fluid 
only when the control units 26-26 are operated. 

Referring now to Figure 2, the operating unit 
24 comprises a housing 58 having a cylindrical 
bore 60 in which reciprocates a piston rod 62 in 
cluding a piston head 64 on the left end thereof. 
The head incorporates packings 66 for prevent 
ing fluid leakage from one side of said head to 
the other. The right end 68 of the piston rod 
extends from the housing 58 and is fluid sealed 
by a packing 70 held in place by a packing nut. 
T2 threaded into the housing at 74 and equipped 
With a dust seal 76. 
The bore 60 is ported at 78 to permit pressure 

fluid from line 18 to enter the bore on the right 
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A piston 0 is provided with piston heads 
2-4 at opposite ends thereof which are 

adapted to reciprocate in the chambers 02-08 
respectively. Each piston head is sealed against 
fluid leakage by packings 6 and incorporates 
a spring loaded poppet valve assembly 8, the 
valve of which is unseated by a stem 20 as the 
piston moves to the end of its stroke in either 
direction, the stem coming in contact with and 
being depressed by the end wall of the piston 
chamber. The valves are also unseated by pres 
Stre fluid depending upon the direction in which 
the fluid is moving. A fluid passage 22 inter 
connects the two valve assemblies and allows 
an interflow of fluid from one piston chamber 
to the other when both valves are unseated. For 
example, if the fluid and, consequently, the pis 
ton are moving to the right, pressure unseats the 
valve in piston head 4 allowing fluid to flow 
through passage 22 until it reaches the valve 
in piston head 2. This valve checks the flow 
until the piston has reached the end of its right 
ward travel and the valve stem 20 is depressed 
by the end wall of piston chamber O2 whereupon 
the valve is, unseated. Fluid then may flow from 
port 00 through the passage 22 to port 90 until 

side of the piston head 64. The diameter of the 
piston rod 62 is sufficiently large to restrict the 
displacement area of the piston head, upon which 
the pressure may act, to approximately one-half 

40 

the left end of the operating unit bore 60 is filled, 
with the piston 64 moved to the extreme right 
end of its travel. It may be seen that with the 
piston chamber 102, the line 36, and the left end 
of the operating unit piston bore 60 filled with 

the displacement area upon which the pressure 
may act on the left side of the head. Pressure 
fluid from line 36 enters the bore 60 on the left 
side of the piston head by way of a port 80. 
Although, as previously meationed, the control 

System may be utilized to actuate any desired 
element within reasonable limits, for purposes 
of description it is here assumed that the element 
is a throttle of an internal combustion engine. 
A three-armed bellcrank 82 is pivotally con 
nected at one arm to the piston rod end 68 and 
at another arm to a throttle lever 84. Since in 
Some installations it is desirable, in event of 
throttle control failure, to have the throttle re 
main in or be moved to the open position, a Spring 
86 may be attached to the third arm of the bell 
crank in a manner such that the tension of the 
spring will move the control to the desired posi 
tion in such an emergency. This spring is easily 
Overcome by the fluid pressure in the control 
System under normal operating conditions but 
is of sufficient strength to move the piston if op 
posing pressure, is absent. 
With reference to Figure 3, the control unit. 

26 comprises a body 88 having a plurality of ports 
9-92-94-96-98-foo. Port 90 connects the 
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line 36 from the operating unit into a piston 
chamber f02 in the lower right side of the con 
trol unit, and port 92 connects the return line 

into the left end of a poppet valve chamber 
4 in the upper right side of the control unit. 

Port 94 connects the control pressure line 44 into 

70 

non-compressible fluid, the initial rightward 
movement of piston f O will force fluid from the 
chamber 02 to the operating unit, consequently 
moving the piston head 64 in a corresponding 
amount, in which case no fluid will flow through 
the passage 22 because the system is completely 
filled between the control unit and Operating 
unit pistons. However, the metering valve and 
fluid passage arrangement is provided for the 
purpose of correcting any volume variations re 
sulting from temperature changes in that Sufi 
cient fluid will be metered through the control 
unit piston each time a full stroke is executed 
to maintain a normal pressure acting on the op 
erating unit piston and automatically synchro 
nize all units. - 

A. Control lever 24 for releasing pressure to 
operate the piston if 0 is pivotally connected to 
the piston at 26 and extends upwardly through 
an opening 28 in the control unit housing 88. 
This lever has a cam 30 above the pivotal con 
nection to the piston and in the horizontal plane 
of the poppet valve chambers 04-06, and the 
can is adapted to contact and displace either of 
two valve stems 32-34 depending upon the 
direction in which the lever is moved. Each 
valve stem, as it is displaced, unseats its respec 
tive Spring loaded ball 36 and permits fluid flow 
from One side of the valve to the other. For in 
stance, if the lever 24 is moved counterclock 
wise about its pivotal connection 26, the cam 
30 contacts and displaces the stem 34 which in 

the right end of the poppet valve chamber 104, 7s turn unseats its respective ball valve 36. This 
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allows pressure fluid to flow from the constant 
pressure line 20, through the port 98, past the 
ball valve and into the control pressure line 46 
via port 96. Assuming now that only one con 
trol unit is in the system and the ports 96 and 

are interconnected, the pressure fluid enters 
the piston chamber 08 and moves the piston to 
the right and, as force is being applied to the 
lever at 38 by the operator, the axis of lever ro 
tation is then shifted from the pivotal connec 
tion at 26 to the ever can f30. 
As long as force is applied to the endi 38 of the 

lever, the valve stem 34 remains displaced and 
the cam 3G moves relative to the stem until the 
lever comes to the end of its counterclockwise 
travel as determined by the beveled end 40 of 
the opening 28. The shifting of the axis of the 
lever and the movement of the -cam relative to 
the valve stem is brought about by the piston O 
being moved to the right by the released pres 
sure fluid flowing into the piston chamber 108 
and this movement is so correlated that the pis 

O 

s 

20 

3 
Unseating this latter valve connects the control 
unit ports 92 and 94, permitting flow of fluid 
therebetween. As soon as the pressure is relieved 
in the line 56 and the valve stem 32 is depressed, 
the pressure in the line 8 acting on the right side 
of the operating unit piston. 62 will force the pis 
ton to the left. This forces the fluid on the left 
side of the piston back into the line 36 which in 
turn forces the pistons to in the control units 
26 to the left, moving the fluid in line 56 into line 
50, through the ball valve and into return line 
40, thence back to the reservoir 2. Of course, if 
only the right hand control unit 26 is in the sys 
tem, the port CO will be connected directly into 
line 48. In this case, when the piston iO is 
moved to the left by the pressure acting on the 
right side of the operating unit piston, the fluid 
on the left side of piston to will be forced into 
line 44, through the valve and into return line 
42. to the reservoir. 
The single control unit system which has been 

described may be visualized in Figure 1 by delet 
ton Will contact the end wall of the chamber O2 
and the lever will contact the beveled end 40 of 
the housing opening simultaneously. 

If Only a partial movement of the lever is de 
sired, the force of the operator is removed from. 
the lever at the end of such desired movement. 
This relieves the pressure being exerted by the 
lever cam on the Valve stem 34, whereupon the 
Valve will seat, halting fluid flow and consequent 

25 

ing the pressure line 22, the return line 40, and 
the lines 34 and 48 interconnecting the units 26; 
then an additional line should be placed to con 
nect the port foo of the right hand unit 26 di 
rectly with the third side of the T which connects 
lines 46 and 44. When two or more operating 
units are provided in the system these units are 

30 
ly movement of the piston , the piston being 
retained at the point at which it was thus halted. 

Conversely, if the lever 24 is moved in a clock 
wise direction about the pivotal connection f26, 
the valve stem 32 is displaced'unseating its re 
spective valve 36 and allowing fluid flow from 
the control pressure line 44 through port 94, past 
the valve and into return line 38 via port 92. As 
this flow is permitted, pressure is released from 
the left side of piston C and consequently from 
the left side of the operating unit piston head 64, 
and the pressure on the right or snailer side of 
piston head 64 plus the power of the spring 86 
will move piston head 64 and piston if 0 to the 
left whereupon the action of the lever cam and 
the valve stem 32 will be identical to that de 
scribed for counterclockwise movement, the cam 
being removed from contact with the valve by 
the leftward movement of the piston. 
When two or more control units are provided 

in the system as shown in Figure , the units 
are Connected in Series and the control levers of 
all units will move simultaneously in the same 
manner and degree as the one actuated by the 
operator. For example, if the left unit 26 is be 
ing operated by moving the lever 24 in a coun 
terclockwise direction, fluid will be released from 
pressure line 22 and will enter the piston cham 
ber 108 via the ball valve 36 and lines 54, 56. 
This fluid will then force the piston O to move 
to the right, displacing the fluid in piston cham 
ber 02 into the line 34 and consequently into the 
piston chamber 108 of the right control unit 26. 
The piston filo of the right unit will thus be 
moved to the right causing the lever 24 of the 
right unit to assume the same relative position 
as the lever 24 of the unit being operated. Con 
versely, if the lever 24 of left unit 26 is moved 
in a clockwise direction, pressure of the cam 30 
will be relieved from the valve stem 34, permit 
ting the pressure in line 22 to seat the ball valve 
36 and thus seal itself from entering line 54. 
Then, as the lever 24 is moved further clock 
wise, the cam 30 will contact and depress the 
valve stem 32, unseating its respective ball valve, 

connected in parallel, in which case branch lines 
from the control unit piston port 90 would con 
nect to the port 80 of each operating unit. Like 
Wise branch lines from the pressure line 8 
WOld Connect to the port 8 of each unit. 

35 
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In the event of failure in the pressure system 
at any location other than between the control 
unit piston chamber. 02 and the left side of the 
operating unit piston head 64, the units may be 
Operated manually by the control lever 24 
through a closed system. As the lever is moved 
counterclockwise, the fluid is forced from cham 
ber 02 into the operating unit thus moving the 
piston head 64 to the right end of its travel 
against the power of the spring 86. Conversely, 
as the lever is moved clockwise, a suction is cre 
ated by the piston head 2 which draws fluid 
from the operating unit, and the spring, in addi 
tion to the suction force, moves the piston head 
64 to the left end of its travel. 
The double acting floating piston check valve 

32 is located in the pressure line 8 near the op 
erating unit and comprises a housing 42 with 
valve type seats 44 at opposite ends thereof. A 
piston 46 is movable from one end of the hous 
ing to the other depending upon the direction 
of fluid flow and is adapted to seat at either end 
thus shutting off the flow of fluid. The length 
of the housing is such that a full stroke of the 
Operating unit piston is allowed in either direc 
tion before the piston 46 of the check valve seats 
at either end of the housing. This valve is pro 
vided to allow full stroke of the operating unit 
piston during manual operation through a closed 
system and also to prevent complete fluid leak 
age under certain conditions in event of damage 
to the System. For example, if a break should 
occur in the line 8 on the right hand side of 
the valve, the only fluid lost would be that be 
tween the valve and the right hand side of the 
operating unit 62 by reason of the fact that the 
fluid. On the left side of the valve would move 
the piston 6 of the valve to the right, forcing it 
to seat and retain the pressure in the main pres 
sure supply line 6. On the other hand, if the 
break should occur in the main pressure supply 
line for in the portion of the line 8 which con 



4. 
nects the valve 32 to line 6, the valve piston 46 
would move to the left and seat, thus prevent 
ing leakage at that point. In this way the valve 
32 would cooperate with the valve 30 to maintain. 
fluid in and between the units proper for opera 
tion through a manual closed system. 
The successful operation of the embodiment 

just described is based upon the difference in dis 
placement areas of the operating unit piston 
head. As at present preferred, the area on the 
left side of the piston head is twice the area on the right side. In this way a common pressure 
value may Work against itself because the pres 
sure On the larger displacement side will Over 
come the pressure on the smaller displacement 
side while the pressure on the smaller side is still 
ample to move the piston when the pressure on 
the larger side is relieved. When the units are 
being operated manually through a closed sys 
tem and no constant pressure supply is available 
the smaller side of the operating unit piston will 
not be pressure loaded other than by the spring 
and this is easily overcome by the fluid force ap 
plied manually from the control lever. 
The 'irreversibility of my system is obtained 

through the closed system feature which fea 
ture effectively prevents movement of the oper 
ating unit piston by vibration or other external 
forces regardless of whether the system is being 
operated manually or by pressure, and, while af 
fording irreversibility, the ease of control from 
any number of control units which may be in 
cluded in the System is unimpaired. This is due 
to the fact that it is impossible to displace the 
control unit valves. Other than by a back pressure 
greater than the pressure supply, or by the con 
trol lever proper. In the event that a force 
greater than the pressure supply should be ex 
erted on the operating unit piston to move the 
piston leftward and cause a back pressure to dis 
place the valve 36 between control unit ports 
96-98, the check valve 30 would be closed by 
the back pressure and prevent any fluid move. 
ment, consequently preventing any movement of 
the operating unit piston. Rightward movement 
of the piston is prevented by the pressure output 
of the pump 6 acting on the Small displacement 
side of the piston. . 
The manual type position indicating feature of 

my invention is made possible because the stroke 
of the control unit piston and the stroke of the 
Operating unit piston are substantially equal. In 
other words the operating unit piston will reach 
the end of its rightward or leftward travel si 
multaneously with the termination of a corre 
sponding travel of the control unit piston. The 
Control lever, being pivotally connected to the 
control unit piston, then naturally indicates the 
position of both the control unit piston and the 
Operating unit piston and, likewise, the position 
of the elements being controlled. If the units be 
come. unsynchronized, as previously stated, due 

0. 
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unit 24 is of identical design but is larger, say 
double the size of the unit used in Figure 1; the 
fluid lines being so rearranged that operation of 
the control unit piston acts directly upon the 
right or lesser displacement side of the operating 
unit piston rather than upon the left or larger 
displacement side. The rearrangement of the 
fluid lines is necessary in order to obtain efficient 
operation with the double size unit 24 and also 
to obtain the indication feature. This may be 
readily understood because if the double size unit 
were incorporated in the system of Figure 1, the 
displacement of the control unit piston would be 
only half the amount required to displace the 
operating unit piston through a full stroke. In 
such case, the control unit piston would reach 
the end of its travel at the time the operating 
unit piston had completed Only half of its travel. 
The control unit piston valves 8 would then 
have to open in order for sufficient fluid to be 
metered through the piston to complete the travel 
of the operating unit piston. In other words, 
there would always be a lag between the opera 
tion of the control unit and the Operating unit, 
and correct indication of the position of the op 
erating unit piston would not be had on the Con 
trol lever 24. To obtain the desired coordina 
tion and, consequently, indication between the 

3) 
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control unit and the larger operating unit, the 
rearranged system is utilized wherein the supply 
pressure line 6 is branched into lines 50-52. 
Line 50 connects to the port 98 of the upper left 
control unit valve, and line 52 connects to the 
port 90 of the control unit piston chamber 02. 
The control unit piston chamber 08 is connected 
through port too, by a line 54, to the operating 
unit port 78 opening to the lesser displacement 
side of the piston head 64. The chamber on the 
left end of piston head 64 is connected through 
port 80, by a line 56, to the port 96 of the upper 
left control unit valve, and a line 58, teed into 
line 56, connects into port 94 of the upper right 

45 

control unit valve. The return line 42, leading 
to the reservoir. 2, is connected at port 92 to the 
upper right control unit valve. 

Operation of this' embodiment is similar in 
many respects to the embodiment first described. 

Pressure fluid, being available at port 98, is re 
leased when the control unit lever 24 is moved 

50 
counterclockwise, depressing the valve stem 34. 
The fluid then flows through line 56 to the left 
end of operating unit piston head 6 moving the 

55 
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to temperature changes or fluid leakage, they 
will be re-synchronized immediately upon com 
pletion of a full stroke by the control unit pis 
ton in that both valves in the piston do will be 
opened and fluid will be metered through the 
control unit piston to return the system to nor 
mal; the position indicating feature being re 
gained: . 
In an alternate embodiment, as depicted by 

Figure 4 riny system may be utilized for operat 
ing elements requiring more actuating force than 
is obtainable from the embodiment first de 
scribed. In this alternate system, the control 
unit 26 is employed as before and the operating 

35 
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piston to the right and extending the rod 62. 
This rightward movement forces fluid from the 
right end of the operating unit, through line 54, 
and moves the control unit piston ?o to the 
right, which in turn forces fluid on the right side 
of the control unit piston back into the line 
via the line 52. The action of the lever 24 and 
the valve stems 20 of the control unit piston is 
the same as previously described. When the con 
trol lever 24 is moved clockwise, the upper right 
control unit valve is opened permitting fluid to 
flow from line 56 through line 58 and thence 
into return line 42 which opens the system and 
allows pressure fluid from line 52 to enter port 
90 and move the control unit piston leftward 
consequently forcing the operating unit piston 
leftward, retracting the piston rod. . 
The additional power of this system is obtained 

through valving the pressure fluid directly to the 
greater displacement side of the larger operating 
unit and through utilizing the displacement of 
the Control unit piston to force pressure fluid to 
the right side of the operating unit. 

Still other methods of increasing the power of 
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systems using the principle of my units will be 
obvious to those skilled in the art, after under 
standing the invention, and while the invention 
has herein been described in its present preferred 
embodiments, various changes and modifications 
may be made therein without departing from the 
spirit and the scope thereof. It is aimed in the 
appended claims to cover all such modifications 
and changes. 

I claim: 
1. In a hydraulic control unit, a piston cham 

ber, a piston adapted to reciprocate in said cham 
ber, a pair of poppet Valves, and a control lever, 
said lever being pivotally connected to Said pis 
ton and having a cam situated above Said piston 
and in the horizontal plane of said poppet valves, 
said cam being, adapted to unseat either of Said 
valves, each of said valves having two ports which 
are interconnected when their respective valve is 
unseated, and the said piston chamber having 
a port at each end thereof for fluid to enter and 
exit therefrom and reciprocate said piston in re 
sponse to operation of said valves by said Con 
trol lever, said piston having a passage there 
through, a poppet valve being provided at each 
end of said passage and adapted to close said 
passage against fluid flow, each of said valves 
checking fluid flow in opposite directions, where 
by fluid flowing in One side of said piston cham 
ber confronts said piston, moving same and un 
seating the valve in the Confronted end, fluid 
then entering said piston passage where it is re 
tained until said piston reaches the end of its 
stroke whereupon the valve in the other end of 
said piston is unseated by contact with the end 
of said piston chamber. it 

2. In a remote control pressure system, a unit 
adapted to control the flow of fluid pressure 
therein, a piston in said unit adapted to force 
fluid through said System, a first valve means in 
said unit for admitting pressure to one side of 
said piston to move Said piston in One direction, 
a second valve means co-planar with said prst 
valve means for releiving pressure on said side 
of said piston to permit said piston to return, an 
operator actuated single lever. Carried by said 
piston for movement therewith, said lever lying 
in a plane transverse to said valve plane and be 
ing adapted to individually open and close either 
of...said valves to control pressure movement of 
said piston and to move said piston manually in 
the absence of pressure supply, and additional 
valve means in said piston for by-passing hy 
draulic pressure through said piston in the di 
rection of piston movement when said piston 
reaches the end of its stroke. 

3. In a remote control pressure system, a unit 
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adapted to control the flow of fluid pressure 
therein, said unit including a pair of valves, a 
control lever, a cam on said lever, said cam being 
adapted to contact and open either one or the 
other of said valves in response to movement of 
said lever, a piston adapted to be moved by pres 

. Sure when either of Said valves is Open and to be 
held stationary at any point in its travel when 
said valves are closed, a single pivot connecting 
said lever and said piston, said pivotal connec 
tion serving to positively coordinate the move 
ments of said lever and piston, aid additional 
valve means in said piston for by-passing hy 
draulic pressure through said piston in the di 
rection of piston movement when said piston 
reaches the end of it stroke. . 

4. In a remote control pressure System, a unit 
adapted to control the flow of fluid pressure 
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therein, said unit including a piston adapted to 
force fluid through said system, multiple valve 
means for admitting pressure to move said pis 
ton, a single lever pivotally carried by said pis 
ton, means integral with said lever for individu 
ally contacting and operating said multiple valve 
means, said single lever rotating about said piv. 
otal axis on said piston until its contact with one 
of said valve means admits pressure to move said 
piston whereupon Said axis of lever rotation is 
shifted by said piston movement from said piv 
otal connection to said operated valve means, 
‘and additional valve means in said piston for by 
passing hydraulic pressure through said piston 
in the direction of piston movement when said 
piston reaches the end of its stroke. 

5. In a remote control pressure system, a unit 
adapted to control the flow of fluid pressure 
therein, said unit including a housing having a 
plurality of valve chambers and a plurality of 
piston chambers, a valve in each of said valve 
chambers, a piston, a piston head movable in 
each of said piston chambers and fixed to said 
piston, a control lever carried by said piston for 
individually opening said valves to admit pres 
Sure to and release pressure from said piston and 
effect movement thereof and adapted to close 
said valves whereby said flow of fluid pressure 
and said piston movement are halted, and addi 
tional valve means in said piston for by-passing 
hydraulic pressure through said piston in the di 
rection of piston movement when said piston 
reaches the end of its stroke as defined by said 
piston chambers. 

6. In a remote control pressure system, a unit 
adapted to control the flow of fluid pressure 
therein, said unit including a housing having a 
plurality of valve chambers and a plurality of 
piston chambers, a valve in each of said valve 
chambers, a piston, a piston head movable in 
each of said piston chambers and fixed to said 
piston, a control lever carried by said piston be 
tween said valves for individually opening said 
valves to admit pressure to and release pressure 
from said piston and effect movement thereof and 
adapted to close said valves whereby said flow of 
fluid pressure and said piston movement are 
halted, means connecting said lever and said pis 
ton, said last named means serving to positively 
COOrdinate the movements of said lever and said 
piston and to effect movement of said piston 
manually by said lever in the absence of fluid 
pressure, and additional valve means in said pis 
ton for by-passing hydraulic pressure through 
said piston in the direction of piston movement 
when said piston reaches the end of its stroke as 
defined by said piston chambers. - 

7. In a hydraulic control unit, a piston cham 
ber, a piston adapted to reciprocate in said cham 
ber, valve means for admitting hydraulic pres 
sure to reciprocate said piston, a lever carried by 
said piston for operating said valve means and 
for moving said piston manually in the absence 
of hydraulic pressure, said lever being directly 
pivoted to said piston, and additional valve means 
in said piston for by-passing hydraulic pressure 
through said piston in the direction of piston 
movement when said piston reaches the end of its 
stroke as defined by said piston chamber. 

8. In a control unit, a pair of valve chambers, 
a valve in each of Said chambers, a pressure-in 
port on one side of one of said valves, a pressure 
out port on the other side of said valve, a return 
in port on one side of the other valve, a return 
out port on the other side of said last named 
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valve, an operating stem for each of said valves 
lying in a common plane and spaced from one an 
other, a valve operating lever disposed therebe 
tween and adapted to displace one or the other 

erating lever and said piston, and an additional 
valve means in said piston-for by-passing pres 
sure through said piston in the direction of pis 
ton movement when said piston reaches the end 

of said valves, a reciprocating piston in said unit is of its stroke. 
controlled through Operation of said valves, a 
direct pivotal connection between said valve op 
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