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My invention relates to a fluid pressure actuat 
ing System and more particularly to one in which 
fiuid pressure developed at a source can be di 
rectly transmitted to an actuating motor until 
a predetermined pressure is reached, after which 
the pressure fluid effective in the motor will be 
caused to be greater than that developed at the 
SOUCe 

2 
is connected by a conduit i? with the fluid mo 

One of the objects of my invention is to pro 
vide improved pressure fluid ratio changing or 
Compounding means for a pressure fluid system 
of the kind referred to. . 
Another object of my invention is to provide 

an improved cut-off valve means and compound 
ing units for association with a pressure fluid. 
System for causing the Source of pressure to be 
cut off from an actuated fluid motor and there 
after the pressure fluid of the source to produce 
increased pressure effective in the motor. 
Other objects of my invention will become ap 

parent from the following description taken in 
connection with the accompanying drawings in 
which Figure 1 is a schematic view of a fluid pres 
Sure System embodying my invention, with the 
cut-off valve means and the compounding unit 
thereof being shown in section; and Figures 2 
and 3 are sectional views of other compounding 
units which may be employed in place of the unit 
shown in Figure 1. 

Referring to the drawings in detail and first 
to Figure 1, the pressure fluid actuating system 
in which my invention is embodied is shown, by 
way of example, as being employed for operat 
ing brakes but it is understood that it may be 
employed, if desired, for operating any device 
or apparatus. The system shown comprises es 
Sentially four units, namely, a manually-con 
trolled master cylinder device A, brakes B, a 
control valve unit C, and a compounding unit D. 
The master cylinder device A is of known con 

struction and comprises a cylinder f having re 
ciprocable therein a piston 2 connected by a 
piston rod 3 to a pedal 4. The piston is biased 
to retracted position by a spring 5 where it un 
covers a porthole 6 for placing the portion of the 
cylinder ahead of the piston in communication 
with a reservoir . The outlet of the master 
cylinder device is connected to the central part 
of the compounding unit D by a conduit 8. This 
conduit 8 has a branch conduit 9 which is con 
nected to one end of the control valve unit C. 
The other end of this control valve unit is con 
nected to one end of the compounding unit ID by 
means of a conduit (0. The other end of unit D 
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tors 2 for operating the brake assemblies 3. 
The control valve unit C is embodied in a cas 

ing 4 having a large cylinder 5 and a small 
cylinder 6, the latter being connected to con 
duit 9 previously referred to. Carried by the 
casing is a member provided with a cylinder 
8 extending into cylinder 5 and slightly smaller 
in diameter than cylinder 6. The outer end of 
cylinder 8 is closed by a fitting 9 to which con 
duit (0 is connected, said fitting 9 having a 
passage 20 for placing the conduit in communi 
cation with cylinder 8. Cylinder 8 has mount 
led therein a piston 2 provided with a hollow ex 
tension 22 extending into cylinder 6. This ex 
tension projects through a movable piston in the 
form of a wall 23 at the juncture of cylinders 
5 and 6, said wall being biased into engage 
ment with the shoulder 24 between said cylinders 
by means of a coil spring 25 interposed between 
the wall and member 7 which carries cylinder 
8. A packing cup 26 is associated with the wall 
and extension 22 for preventing fluid from flow 
ing past the wall. 
The piston 2 is provided at its forward end 

with a valve element 2 for engagement with a 
valve seat 28 surrounding passage 20 in fitting 
9. This valve element is biased to seated posi 

tion by a spring 29 positioned in extension 22 
and interposed between piston 2 and the end of 
cylinder 6. A passage 30 through piston 2 con 
nects the portion of cylinder 8 ahead of the 
piston with the hollow extension 22 so that fluid 
under preSSure entering cylinder 6 through con 
duit 9 may also be effective in cylinder 8 ahead 
of piston 2?. A packing cup 3 is associated 
With piston 2 for preventing leakage past the 
piston. In order to limit the unseating move 
ment of piston 2, extension 22 carries an an 
nular flange 32 for engaging the movable wall 
23. By means of this flange Wall 23 can act to 
move the piston and re-seat the valve element 
under certain conditions. 
The compounding device D is embodied in an 

elongated casing 33 provided with cylinders 34 
and 35 on opposite sides of a partition 36, said 
cylinders being shown of like diameters but they 
may be different. The Outer end of cylinder 34 
is connected by a fitting 3 to conduit i? leading 
to the fluid motors of the brake assemblies and 
the outer end of cylinder 35 is connected by a fit 
ting 38 to conduit to coming from the control 
valve unit C. The cylinder .34 has mounted 
therein a piston 39 provided with a packing cup 
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0 and cylinder 35 has mounted therein a piston 
4 provided with a packing cup 42. Piston 4 is 
connected to piston 39 by a rod 43 which extends 
through partition 36. Both pistons 39 and 42 
are biased to normally retracted positions by a 
Spring 44 interposed between piston 4 and par 
tition 36, said retracted positions being deter 
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mined by a shoulder 45 which is engaged by pis. 
ton 39. The inner end of cylinder'34 at the rear 
of piston 39 is connected to the previously re 
ferred to conduit 8 coming from the master cyl 

O 

4. 
8 and df and the pressure fluid being developed 
by the master cylinder device will be effective on 
both pistons 39 and 4. If the areas of these 
pistons are assumed to be twice the area of piston 
2 of the master cylinder device, then the force 
acting to compress the fluid in cylinder 34 ahead 
of piston 39 will be twice the force necessary to 
move the rod of piston 2 of the master cylinder . 
device. With this force acting on the fluid in 
cylinder 34, it will have a pressure twice that of 
the pressure fluid being developed by the master 

inder device and in order that fluid may by-pass, 
piston 39 when it is in retracted position, said pis 
ton is provided with a central passage 46through 
which piston rod 43 extends. This piston rod at 
the rear of piston 39 carries a valve element 47 
for cooperation with the rear of the piston to. 
prevent flow of fluid through passage 46. In 
Order to Seal the piston rod and prevent any flow 
of fluid from cylinder 34 to cylinder 35, a pack 
ing element 48 surrounds the piston rod at the 
partition 36 
In order that the flow of fluid from conduit to 

to cylinder 35 may be restricted but only when 
piston 4 is in its normally retracted position, 
said piston carries a pin 49 provided with a 
Spherical end for reception in passage 50 of: 
fitting 38 to which conduit Ois connected. Thus 
it is seen that this passage 50 will be restricted by 
the Spherical end of the rod until piston 4 has 
moved such distance inwardly in cylinder 35 as 
to remove the end from passage 50. 

Referring now to the operation of my improved 
System, all the conduits, the master cylinder de 
vice, control valve unit A, compounding unit D, 
and the fluid motors f2 are filed with a suitable 
liquid. The parts of the various units will be 
in the positions shown when the system is in 
operative. Under such conditions the piston 2 
in the control valve unit C will be positioned so 
that the valve element 27 engages seat 28 to pre 
vent any flow of fluid through the control valve 
unit. The valve element 47 carried by piston 
rod 43 in the compounding unit will be open so 
that fluid may flow through passage 46 in pis 
ton 39. 

If the brake pedal should be operated to cause 
piston 2 of the master cylinder device to develop 
pressure fluid, this fluid under pressure will be 
transmitted through passage 46 in piston 39 
through cylinder 34 and conduit to the fluid 
motors 2 of the brake assemblies to apply the 
brakes. The pressure fluid in the fluid motors f2 
will be the same as that developed by the master 
cylinder device. 
When the pressure fluid developed by the mas 

ter cylinder device is such that the pressure pres 
ent in cylinder 8 and acting on piston 2 is great 
enough to move piston 2 to the left against the 
bias of Spring 29 and opposing pressure fluid 
acting on the piston, valve element 27 will be un 
seated. This places conduit 8 in communication 
with conduit 0 and permits pressure fluid from 
the source to be effective on piston 4f of the 
compounding device. The valve unit C may be 
constructed so that valve element 27 is unseated 
at any desired pressure. For the purposes of 
this description it is assumed as one hundred 
pounds per square inch. The pressure fluid act 
ing on piston 4f causes it to be moved to the left, 
as viewed in Figure 1. This causes the closing of 
passage 46 in piston 39 by the engagement of 
valve element 47 with the rear of the piston 39. 

cylinder device and since this fluid under pressure - 
acts in the fluid motors f2, the brakes will be 
applied by a pressure: twice that of the master 
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cylinder developed pressure fluid. Thus it is seen 
that when the compounding unit D comes into 
operation after the pressure developed by the 
master cylinder device reaches a predetermined 
value; the master cylinder developed pressure 
will be compounded and will continue to be com 
pounded as: long as the master cylinder device 
continues to..be operated to develop pressure be 
yond the predetermined:value at which the com 
pounding unit comes. into operation. With the 
compounding untin operation the brakes may be 
applied with a manual force which would be half 
that of the force which would be required if the 
master cylinder device were directly connected 
to the fluid motors 2 at all times. 
When the pressure fluid being developed by the 

master-cylinder:device reaches such a value as to 
move the movable wall 26 and piston 2 to the 
right, valve element 2 will be re-seated, thereby 
cutting off any additional flow of fluid through 

i conduit (0: to cylinder:35. The pressure fluid at 
which valve element 2 is re-seated will be de 
termined by the strength of spring 5 and the 
relationship of the area of cylinder 6 with re 
spect to cylinder 8; and also the strength of 
spring 29 which tends to re-seat the valve ele 
ment. For the purpose of this description the 
pressure at which the valve element re-seats is 
assumed to be seven hundred and fifty pounds 
per square inch. When valve. element 27 is re 
seated, both pistons 4 and 39 will no longer be 
moved and no more fluid pressure will be de 
veloped in the fluid motors. 2. 
With the valve element. 27 re-seated when the 

pressure fluid developed by the master cylinder 
device. reaches. Seven hundred and fifty pounds 
per Square: inch, then the maximum pressure 
fluid which can be built up in fluid motors (2 
will be fifteen hundred pounds per square inch. 
Before any more pressure fluid can be devel 
oped in the fluid motors, it will be necessary to 
develop. such a high-pressure by the master cyl 
inder device that. piston 39 could be moved away 
from valve element. . 4. to re-open passage 46. 
However, this would not be likely since sufficient 
manual force could not be applied to the pedal 
by the operator to bring about the required mas 
ter cylinder developed pressure to move piston 
39 against the fifteen hundred pounds per square 
inchi pressure ahead of the piston. Thus it is 
seen that thie control valve unit is not only so 
designed to bring about the functioning of the 
compounding. unit D when a predetermined 
pressure is developed by the master cylinder de 
vice. but it also functions to limit the amount of 
pressure fluid which may be developed in the 
fluid motors 2 by manual effort. If valve ele 
ment 2 were not re-closed at a predetermined 
pressure, it might be possible to develop as high 
as one thousanidor twelve hundred pounds per 

Communication is now cut off between conduits 75 square inch by the master cylinder device and 
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with the functioning of the compounding unit 
such pressure would result in two thousand or 
twenty-four hundred pounds per square inch 
pressure in the fluid motors. Such high pres 
Sures are not necessary and may cause failure of 
the system. 
When the pressure fluid developed by the mas 

ter cylinder device is released, the parts of the 
units C and D will return to the positions shown 
in Figure 1. If the valve element 27 has been 
re-closed due to a high pressure fluid developed 
by the master cylinder device, this valve will 
first become re-opened as the developed pressure 
fluid is lowered and when it reaches the assumed 
value of one hundred pounds per square inch, it 
will become re-closed. During the time that 
valve element 27 is open, the pressure fluid in 
cylinder 34, together with spring 44, will return 
the pistons to their normally retracted positions. 
When piston 39 engages shoulder 45, the fluid 
pressure in cylinder 34 and the action of spring 
44 will unseat valve element 47 and permit the. 
pressure fluid in the fluid motors to be totally 
released. 

In the event the pedal should be operated Sud 
denly, resulting in the development of more than 
one hundred pounds per square inch and the 
opening of the control valve unit C prior to the 
effectiveness of said pressure in the fluid motors, 
the compounding unit will not be immediately 
operated and valve element 47 closed due to the 
restricting means associated with passage 50. 
This restricting means causes a slow build-up of 
pressure in cylinder 35, thus giving time for the 
pressure fluid from the source to build up in the 
fluid motors f2. Thus, regardless of the rapidity 
of operation of the master cylinder, the com 
pounding unit will come into operation at the 
time desired. The restricting action at passage 
50 will be removed after initial movement of pis 
ton 4. 

In Figure 2 there is disclosed a modified com 
pounding unit D' which can be employed in 
place of the compounding unit D described in 
connection with Figure 1. In this unit, D' there 
is provided a casing 5 having stepped cylinders 
52 and 53. Within cylinder 52 is positioned a 
piston member 54 having stepped cylinders 55 
and 56. The forward end of this member 54 
carries a head 57 in cylinder 52 which is smaller 
than cylindel 5. The portion of cylinder 52 
ahead of head 5 is connected at one side to. 
conduit 8 coming from the master cylinder des. 
vice as shown in Figure 1. The oute end of 
cylinder 52 is closed by a fitting plug 58 which 
is provided with a central outlet passage 59 to 
which conduit f is connected, said conduit being 
the One connected to the fluid notors of the. 

This fitting car brakes as shown in Figure 1. 
ries a valve seat 60 surrounding the Outlet pas 
saga 59 for cooperation with the end Surface of 
head 57 in order that conduit 3 may be cut off 
from direct communication with conduit but 
remain in communication with the smaller cyl 
inder 56 in the folward end of the piston mem 
ber 54 by way of a passage 6 through the head. 
57. Cylinders 55 and 56 have reciprocable 
therein integrally connected pistons 62 and 63. 
A spring 64 biases these pistons to retracted po 
sition against a stop ring 65 carried by the rear 
end of the cylindrical member 54. The rear end. 
of casing 5 having cylinder 53 is closed by a 
plug 66 to which conduit 0 coming from the 
control valve unit C is connected. The piston 
member 54 carries a packing. cup 61 for sealing. 
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6 
it with cylinder 53. The head 57 and pistons 62. 
and 63 also have packing cups 68, 69, and 70 to . 
Seal them with the cylinders in which they re 
ciprocate. In order that the space between the 
piston member 54 and cylinder 53, together with 
the Space between pistons 62 and 63, may be 
maintained at atmospheric pressure, casing 5 t is 
provided with a passage 7 and the piston mem 
ber 54 with a passage 72. 

Referring to the operation of the modified 
compound unit D', the parts thereof will be in 
the positions shown in Figure 2 when the system 
is not being operated. When the pressure fluid 
is initially developed by the master cylinder de 
vice and forced into conduit 8, it will be directly 
transmitted to conduit and the fluid motors 
of the brake assemblies since head 57 will not 
be seated against seat 60. When the pressure 
developed by the master cylinder device reaches 
a predetermined pressure assumed as one hun 
dred pounds per Square inch, it will cause open 
ing of valve element 2 of the control valve unit 
C (Figure 1) and pressure fluid will be forced 
through conduit 0 and act on piston 63 and the 
end of the piston member 54. This pressure is 
sufficient, due to the proportioning of the parts, 
to move piston member 54 to the left to cause 
head 57 to engage seat 60 and cut off communi 
cation between conduits 8 and . Movement 
of piston member 54 to close the valve will re 
sult from pressure acting on the end of the men 
ber together with the pressure transmitted 
through spring 64 and also the frictional drag of 
the packing cups of pistons 62 and 63 on the 
cylinder walls. The pressure fluid acting on 
piston 63 will now force pistons 63 and 62 to the 
left and cause pistOn 62 to develop pressure fluid. 
and transmit it through conduit to the brake. 
fluid motors. When head 57 seats on seat 60, it 
will be held seated as the arrangement is such 
that the force acting on the rear end of piston 
member 54, plus the force of spring 64, is greater. 
than the pressure fluid from the master cylinder. 
acting on head 57 tending to unseat the head. 
The pressure fluid acting on the end wall 56 of 
cylinder 56 also tends to aid in holding head 57. 
seated. 

Since piston 63 is larger than piston 62, there. 
will be a compounding action and, as a result 
thereof, the pressure fluid effective in the fluid 
motor will be greater than the pressure fluid bes. 
ing developed by the master cylinder device. If 
he ratio of the areas of pistons 63 and 62 is two. 
to one, the pressure fiuid effective in the fluid. 
motors Will be approximately twice that developed 
in the master cylinder device. 

If the pressure fluid developed by the master. 
cylinder device should exceed the value of Seven 
hundred and fifty pounds per square inch, con 
duit 9 will be cut off from the master cylinder 
device by the closing of the control valve unit C 
in the manner already described and, therefore, 
no additional pressure fluid will be transmitted 
to the fiuid motors. 
When the pressure fluid developed by the 

master cylinder device is released, the parts of 
the compounding unit D' will return to their 
positions shown in Figure 2. When piston 63 
abuts against stop ring 65, the forces which be 
come operative on the piston member 54 will 
cause head 57 to be unseated from seat 60 and 
pressure fluid will be released from the fluid 
motors to the master cylinder device. 

In Figure 3 there is shown still another com 
pounding unit indicated at D which may be 
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substituted for the compounding unit D of the 
systern shown in Figure 1. This unit D coin 
prises a cylinder 3 Open at both ends. 
plug 74 closes one end and a fitting plug 75 
closes the other end. The plug 4 is provided 
With an integral cylinder 6 which extends into 
cylinder 3 and is concentric therewith to form 
an annular chamber 77. Positioned within the 
annular chamber is an annular piston T8 having 
an extension 9. Secured to extension 9 is a 
piston 80 which is positioned in the cylindrical 
extension 6. The forward end of extension 79 
forms a piston 8 which is positioned in a cylin 
der 82 carried by the fitting plug 5. 
Cylinder 82 communicates through a passage 

83 with conduit leading to the fiuid motors 
of the brake. The cylinder 6 communicates by 
a passage 84 in plug 74 with conduit 8 coming 
from the master cylinder device. Fitting 4 also 
has a passage 85 to which conduit 0 is connected 
to communicate With the annular chamber 7. 
A passage 86 extends through piston 80, ex 

tension 9, and piston 8 for placing conduit 8 
directly in communication with cylinder 82 and 
conduit f . This passage is formed with a valve 
seat 87 which has cooperating therewith a valve 
element 88 acted upon by a spring 89 to bias it 
toward seated position. The valve element 88 is 
carried by a sten 90 extending through passage 
86 and projecting slightly beyond piston 86 when 
Valve element 88 is seated. The pistons are 
biased by a spring 9 to a retracted position 
where piston 88 engages the fitting plug 74. 
This positioning of piston 80 results in relative 
movement between it and valve stem 90, thereby 
causing valve element 88 to be unseated. The 
pistons 8,80, and 8 are provided with suit 
able packing cups. 92, 93, and 94 to prevent leak 
age of fluid. 
The parts of the compounding unit will be as 

as shown in Figure 3 when the system is inoper 
ative. When pressure fluid is initially developed 
by the master cylinder device, the fluid from 
conduit 8 will flow through passage 86 to con 
duit and the fluid motors since valve element 
88 is open. When the master cylinder device 
develops the assumed one hundred pounds per 
square inch pressure to cause opening of the 
control valve unit C, fluid under pressure will 
flow through conduit and become effective on 
the annular piston T8. This will result in all 
the pistons being noved for Wardly and the auto 
matic closing of valve element 88. When this 
Wave eleinert is COSed, pressure fluid from the 
master cylinder Will act on both pistons 8 and 
80 and cause piston 8 to develop pressure. Since 
piston 8 has an area, smaller than the com 
bined areas of the annular piston 8 and piston 
80, there will be a compounding action which 
will result in greater pressure fluid being de 
veloped in the brake fiuid motors than that de 
veloped by the master cylinder device. If the 
total area of pistons 8 and 89 is twice that of 
piston. 8, the ratio betwwen the pressure fluid 
in the fluid notors and that developed by the 
master cylinder device will be approximately two 
to one. 
When the pressure fluid developed by the mas 

ter cylinder device is released, the parts will re 
turn to the positions shown in Figure 3. Pistons 
8 and 80 will be returned by the action of the 

pressure fluid in the fluid motors acting on pis 
ton 8, together with the action of spring 9. 
When piston 80 is returned to its retracted posi 
tion, valve stem 90 will engage fitting plug 4 
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8 
and thereby cause opening of valve element 88 to. 
release all the pressure fluid in the fluid motors. 
to the master cylinder device. 
The action of the control valve unit C in pree 

venting excessive pressure from being developed 
in the fluid motors is the same as previously de 
scribed. 
Being aware of the possibility of modifications; 

in the particular structure herein described with 
out departing from the fundamental principles of 
my invention, I do not intend that its scope be. 
limited except as set forth by the appended claims: 

Having fully described my invention, what I 
claim as new and desire to secure by Letters Pate 
ent of the United States is: 

1. In a pressure fluid System, a manually-oper 
ated Source of pressure fuid; a fluid motor to be 
actuated; conduit means between said source and 
said notor; valve means associated with said 
conduit means for cutting off communication 
from said source to said motor which comprises 
a cylinder, two spaced pistons therein, a rod con 
nected between said pistons and said waive aSSO 
ciated with said rod, said pistons movable rela 
tively to each other until said valve is closed; 
means comprising conduit means and other valve 
means independent of said first valve means for 
connecting the pressure fluid operated means to 
the Source when the pressure from the Source is 
at a predetermined value to thereby cause clos 
ing of said first valve means; means in said other 
valve operable by an increased pressure from said 
source to place said pressure fluid effective in said 
motor under increased pressure, said increased 
pressure being a multiple of the pressure pro 
duced by Said Source; and means in said other 
valve operable by pressure fluid derived from said 
Source to reclose said other valve when the pres 
sure developed by said source exceeds a value 
higher than Said predetermined value to thereby 
cause said manually-operated source to become 
effective on Said fluid notor. 

2. In a pressure fluid System, a manually-oper. 
ated source of pressure fluid; a fluid motor to be 
actuated; conduit means between said source and 
said motor; valve means associated with said con 
duict means for cutting off communication from 
said source to Said motor which comprises a cyl 
inder and two operatively associated pistons 
therein, said valve associated with one of said 
pistons; other valve means for connecting the 
pressure fluid Operated means with said source 
when the pressure from said source is at a prede 
termined value to thereby cause the closing of said 
first mentioned valve means by moving one of said 
pistons relatively to the other piston; means in 
said other valve operable by an increased pres 
sure from said source to place said pressure fluid 
effective in said motor under increased pressure, 
Said increased pressure being a multiple of the 
pressure produced by said source; and means in 
said other valve operable by the increased pres 
Sure fluid derived from said source to re-close 
said valve when the pressure developed by said 
Source exceeds a value which is higher than said 
first predetermined value. 

3. In a pressure fluid System, a manually-con 
trolled source of pressure fluid, a fluid motor to 
be actuated, conduit means between the source 
and notor, valve means associated with said con 
duit means for cutting off communication from 
the Source to the motor, pressure fluid operated 
means for closing said valve means, conduit 
means between the source and said pressure fluid 
operated means, normally closed valve means for 



2,486,268 
9 

said last named conduit means, means for open 
ing the last named valve means by a predeter 
mined fluid pressure from the source, means for 
applying force to the fluid under pressure in the 
motor by the pressure fluid operated means after. 
the first valve means is closed, and means for re 
closing the last named valve means by fluid pres 
Sure from the source when it reaches a second 
predetermined value. 

4. In a pressure fluid system, a manually-con 
trolled source of pressure fluid, a fluid motor to be 
actuated, conduit means between the source and 
motor, valve means associated with said conduit 
means for Cutting of communication from the 
Source to the motor, pressure fluid operated means 
for closing said valve means, conduit means be 
tween the source and said pressure fluid operated 
means, normally closed valve means for said last 
named conduit means, means for opening the last 
named valve means by predetermined fluid press. 
Sure from the Source, means for applying force to 
the fluid under pressure in the motor by the pres 
Sure fluid operated means after the first valve 
means is closed, and means independent of the 
Second valve means for restricting the flow of fluid 
under pressure to the pressure fluid operated 
means during its operation to close the first named 
valve means. 

5. In a pressure fluid system, a manually-con 
trolled source of pressure fluid, a fluid motor to 
be actuated, conduit means between the source 
and motor, valve means associated with the con 
duit means for cutting off communication between 
the Source and motor, a second fluid motor for 
controlling the closing of the valve means, means 
including valve means for connecting the last 
named fluid motor with the source but only when 
the pressure from the source reaches a prede 
termined value, a third fluid motor independent 
of the second motor for applying pressure to the 
fluid effective in the first motor, and means for 
causing the third fluid motor and the second fluid 
motor to be simultaneously operated by pressure 
fluid from the source after the closing of the first 
valve means to thereby cause greater fluid pres 
Sure to be effective in the first motor than that 
On the Source. 
6. In a pressure fluid system, a manually-con 

trolled Source of pressure fluid, a fluid motor to 
be actuated, a cylinder, a piston therein provided 
With a passage therethrough, conduit means for 
connecting the Source with said piston passage, 
other conduit means for connecting the cylinder 
ahead of the piston with the fluid motor, valve 
means for closing the piston passage, pressure 
fluid operated means for closing the valve means 
and for applying pressure to the piston, conduit 
means for connecting said pressure fluid oper 
ated means with the source, a normally closed 
valve for Said last named conduit means, means. 6 
for opening said last named valve when the fluid. 
pressure from the source reaches a predeter 
rained value, and means for applying pressure 
fluid from said source directly to the first named 
piston when the valve means is closed, said last 
named means being independent of the pressure 
fluid means for closing the valve means and mov 
ing the piston. 

7. In a pressure fluid system, a manually-con 
trolled source of pressure fluid, a fluid-motor to 
be actuated, a cylinder, a piston therein provided 
With a passage therethrough, conduit means for 
connecting the source to the cylinder on one side 
of the piston, conduit means for connecting the 
cylinder on the opposite side of the piston to the 

10 
fluid motor, a movable valve element for clos 
ing the piston passage, a fluid motor for closing 
the valve means and applying pressure to the 

... piston when the valve element is closed, and 
5 

O 
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other valve means operable independently of 
movement of said valve element for connecting 
the Second fluid motor to the source when the 
fluid pressure therefrom reaches a predetermined 
value. 

8. In a pressure fluid System, a manually-con 
trolled source of fluid pressure, a fluid motor to 
be actuated, a cylinder, a piston therein provided 
With a passage therethrough, conduit means for 
connecting the source to the cylinder on one side 
of the piston, conduit means for connecting the 
cylinder on the opposite side of the piston to the 
fluid motor, a valve element for closing the pis 
ton passage, a fluid motor for closing the valve 
means and applying pressure to the piston. When 

20 the valve is closed, other valve means for con 
necting the second fluid motor to the source when 
the the fluid pressure therefrom reaches a pre 
determined value, and means for closing Said 
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valve means and preventing operation of the Sec 
ond fluid motor when the fluid pressure from the 
source reaches a predetermined value above the 
first predetermined value. 

9. In a pressure fluid system, a manually-con 
trolled source of pressure fluid, a fluid motor to 
be actuated, a cylinder, a piston therein provided 
with a passage therethrough, conduit means for 
connecting the source to the cylinder on One side 
of the piston, conduit means for connecting the 
cylinder on the opposite side of the piston to the 

35 fluid motor, a valve element for closing the pis 
ton passage, a fluid motor independent of the 
piston and cylinder for closing the valve element 
and applying pressure to the piston when the 
valve element is closed, conduit means between 

40 the source and the second fluid motor, a normal 
ly closed valve means for said last named con 
duit means, and means for opening said last 
named valve means by a predetermined fluid 
pressure from the Source. 

10. In a pressure fluid system, a manually-con 
trolled source of pressure fluid, a fluid motor to 
be actuated, a cylinder, a piston therein provided 
with a passage therethrough, conduit means for 
connecting the source to the cylinder on One side 
of the piston, conduit means for connecting the 
cylinder on the opposite side of the piston to the 
fluid motor, a valve element for closing the piston 

5 5 
passage, a second cylinder aligned with the first 
cylinder, a piston in said second cylinder, a piston 
rod connecting the last named piston with the 

: valve element and for moving said first named 
piston when the valve element is in closed posi 
tion, and means comprising other valve means 
for connecting the second cylinder to the source 

- when the pressure fluid therefrom reaches a pre 
determined value to thereby cause the piston in 

‘. . the second cylinder to close the valve element 
and the two pistons to be moved in unison to de 

' velop pressure in the first cylinder. 
11. In a pressure fluid system, a manually-con 

trolled source of pressure fluid, a fluid motor to 
be actuated, a cylinder, a piston therein pro 

70 

vided with a passage therethrough, conduit means 
for connecting the source to the cylinder on One 
side of the piston, conduit means for connect 
ling the cylinder on the opposite side of the piston 

75 

to the fluid motor, a valve element for closing 
the piston passage, a second cylinder aligned with 
the first cylinder, a piston in said second cylinder, 
a piston rod connecting the last named piston 
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with the valve element and for moving. Said first 
named piston when the valve elementis in:closed 
position, means comprising: other valve means 
for connecting the second cylinder to the source 
when the pressure fluid therefrom reaches; a pre 
determined value: to thereby cause: the piston; in 
the second cylinder to close the valve; element 
and the two pistons to be moved in undson to de 
velop pressure in the first cylinder, and means 
for restricting the rate of flow of fluid to the:sec-, i. 
Ond cylinder but only prior to the substantial 
movement of the piston therein. 

12. In a pressure fluid system, a manually 
Controlled source of pressure, a fluid motor to be 
actuated, two cylinders, conduit means for con 
necting one cylinder to the source, conduit means 
for connecting the other cylinder to the fluid 
motor, connected pistons in the cylinders, a pas 
Sage through the pistons, normally open valve 
means for controlling said passage, a cylinder, 
Surrounding the cylinder connected to the source 
and provided with an annular chamber, an 
annular piston positioned in the annular cham 
ber and connected to the other piston, means 
for controlling the closing of the valve meansby. . 
movement of the annular piston, conduit means 
for connecting the annular chamber to the source 
of pressure fluid, normally closed valve means in 
said last named conduit means, and means for 
Opening said last named valve means when fluid. 
pressure from the source reaches a predetermined 
Value. 

13. In a pressure fluid system, a manually 
controlled source of pressure fluid, a fluid motor 
to be actuated, conduit means between the source 
and the motor, valve means associated with the 
conduit means for cutting off communication 
between the source and motor and comprising a 
normally open valve element, a cylinder, a piston 
in the cylinder connected to the valve element 
and provided with stepped cylinders, intercon 
nected piston in said stepped cylinders, means 
for connecting the smaller cylinder of said stepped 
cylinders to the conduit means at a point between 
the motor and the valve means, conduit means 
for connecting the first named cylinder and the 
larger cylinder of Said stepped cylinders with the 
Source of pressure, a normally closed valve means 
for said last named conduit means, and means 
for Opening said last named valve means when 
the fluid pressure from the source reaches a pre 
determined value to thereby apply pressure to 
the piston connected with the valve element and 
the larger of the interconnected pistons to close 
the first valve means and subsequently cause the 
Smaller of the interconnected pistons to apply 
pressure to the fluid in the fluid notor. 

14. In a fluid pressure system, a manually 
controlled source of fluid pressure, a fluid motor 
to be actuated, a casing provided with a cylinder, 
conduit means for connecting one end of the cas 
ing with a source of fluid pressure, conduit means 
including an outlet port for connecting the same 
end of the casing with the fluid motor, a valve 
seat Surrounding the outlet port, a piston mounted 
in the cylinder of the casing and provided with a 
valve element engaging the valve seat and cutting 
of communication between the conduit means, 
said piston being provided with stepped cylinders 
the Smaller of which is in communication at all 
times with the outlet port, interconnected pistons 
in Said stepped cylinders, a spring for biasing all 
of Said pistons to inoperative positions wherein 
the valve element is unseated, conduit means for 
connecting the cylinder of the casing and the 
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larger cylinder of the stepped cylinders with the 
source-offluid pressuresOthat the pistons therein 
may be acted upon by fluid pressure, normally 
closed valve means associated with the last named 

* Conduit means, and means for opening said valve 
means when the fluid pressure from the source 
reaches a predetermined value: to thereby oper 
ate the piston in the cylinder of the casing and 
the pistons in the stepped cylinders to seat the 
valve element and actuate the fluid motor with 
greater fluid pressure than that from the sourge. 

15. In a pressure fluid system, a manually 
operated source of pressure fluid; a fluid motor 
to be actuated; conduit means between said 
Source and said motor; valve means associated 
With said conduit means for cutting off communi 
cation from said source to said motor; pressure 
fluid operated means for closing said valve means 
which comprises two cylinder and piston means 
therein movable relatively to said cylinder and 
one of said pistons engageable with said valve to 
-cut off communication between said source and 
said valve; and a control valve unit for connect 
ing said fluid motor with and disconnecting it 
from said. Source of pressure fluid, said unit com 
prising a valve having a movable element, a 
piston connected to said element, a spring for 
biasing said piston to close said valve element, 
means for connecting said source of pressure fluid 
with said piston in order-to act thereon in a direc 
tion to move said piston and open said valve ele 
ment against the bias of said spring when the 
pressure fluid from said source is at a predeter 
mined value, a second piston acted upon by pres 
-Sure fluid from said source, means operatively 
connecting said Second piston to apply force to 
said first piston to move it in a valve element 
closing direction but only when said valve is 
Open, and a Spring acting on said second piston 
to oppose its movement by pressure fluid. 

16. In a pressure fluid system, a master cylin 
der, a fluid motor to be actuated thereby, a first 
Cylinder, a piston therein, conduit means con 
necting said master cylinder and said motor in 
cluding a passage through said piston, a valve 
for closing said piston passage, a second cylinder 
coaxially disposed with respect to said first cylin 
der, a second piston in said second cylinder, 
means connecting said valve and said second pis 
ton, said second piston moving said first piston 
after said valve is closed, and means for applying 
pressure fluid to Said second piston from said 
master cylinder after a predetermined pressure 
has been developed in said first cylinder includ 
ing a valve operable when the pressure devel 
oped by Said master cylinder is higher than said 
predetermined pressure, said higher pressure de 
veloped by said master cylinder applied to both 
pistons to compound the pressure in said motor. 

17. In a pressure fluid system, a source of 
pressure, a fluid motor to be operated thereby, a 
first cylinder, a piston therein having a passage 
therethrough, conduit means connecting said 
Source with said motor including said passage 
way, a valve element for said passageway, a sec 
ond cylinder axially aligned with said first cylin 
der, a piston in said second cylinder, a piston 
rod connecting said valve and said piston in 
Said second cylinder, said Second cylinder and 
said first cylinder moving as a single unit after 
closure of said valve, means causing pressure 
from said source to be applied to said second 
piston after a predetermined pressure has been 
-developed in Said conduits leading to said motor, 
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on both of said pistons after said valve has been 
closed in order to compound the pressure within 
said motor. , . 

18. In a pressure fluid system, a master cylin 
der, a brake cylinder, a compounding device, 
conduit means connecting said master cylinder 
and said brake cylinder, a first piston in said 
compounding device having a passageway there 
through included in said conduit means, a valve 
to close said passageway, a second piston in said 
compounding device, means connecting said valve 

le 
and said second piston, said valve closable after 
a predetermined pressure has been developed in 
said brake cylinder, means to control the admis 
sion of pressure fluid against said second piston 
includirig. a valve and a piston responsive to a 
pressure higher than said predetermined pres 
sure in order to open said valve, arid means to 

4. 
ond piston, a control means, a second valve in 
said control means, a piston device associated 
with said second valve operable by pressure fluid 
developed by said master cylinder above a pre 
determined pressure to thereby move said second 
piston to close said first valve and cause said 
master cylinder to apply pressure to both of . 
said pistons in order to compound the pressure 
fluid in said: notor, and means to reclose said 
second valve after said higher pressure exceeds a 
higher and different predetermined value. 
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reclose said second valve after a predetermined . 
compounded pressure has been developed in said 
motor. . . . . . . 

19. In a pressure fluid system...a master cylin 
der, a fluid motor to be actuated thereby, a con 

20 

pounding device having a first and second cyline. 
der therein, a piston in each of said cylinders. 
conduit means including a passage in one of said 
pistons to connect said master cylinder with said 
motor, a valve for said passage in said first pist 

25 

ton, means connecting said valve and said sec- c. 
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