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8 with the end of cylinder 3 inside ring 25. 
Passage 44 has a restricted portion 45 so that 
the rate of transmission of fluid under pressure. 
through passage 44 is retarded. The end of pas 
Sage 42 at bore 43 is adapted to be closed by a 
piston 46 having a sealing cup 47 cooperating 
with the Surface Surrounding the end of the pas 
sage. Piston 46 is backed by a spring 48 to 
bias the packing cup 4 on the open end of pas 
sage 42 with a predetermined force. This spring 
48 may be adjusted by a threaded plug 49 in 
order to vary the spring force acting on the 
piston. 
When the fluid pressure system is inoperative, 

the parts of the master cylinder device and the 
compounding unit will be in the positions shown 
in the figure. Under these conditions piston 30 
will be so positioned that fluid under pressure 
from the master cylinder device can flow through 
the piston passage 3 and directly to fluid motor 
0 to be actuated. Initial operation of the master 

cylinder device will result in fluid under pres 
Sure being transmitted at the same pressure 
to the fluid motor, thereby causing its actuation. 
The piston 30 will not be moved under these 
conditions since the opposite ends thereof are 
of equal diameter and exposed to equal fluid pres 

by fluid pressure from the master cylinder device 
since the developed fluid pressure is effective on 
that area of the end surface of piston 8 within 
ring 25, which area is less than the area of piston 
9 which is acted upon by fluid under pressure 

in cylinder 6. w 
When the fluid pressure reaches such a pre 

determined value that it can cause piston 46 
in bore 43 to be moved against the bias of spring 
48 and open passage 42, the fluid pressure com 
ing from the master cylinder device will become 
effective on the face of piston 8 outside ring 25. 
The fluid pressure necessary to move piston 46 
will depend upon the force of spring 48 and the 
area of the piston exposed to fluid pressure. This 
can be assumed for the purpose of this description 
as one hundred pounds per square inch. By mov 
ing the adjusting plug, the pressure necessary 
to move piston 46 can be varied within limits. 
The fluid pressure flowing through passage 42 
Will also flow through passage 40 and act on. 
flange 35 of the piston 30 to cause movement of 
this piston to the left and the seating of Sealing 
element 33 on seat 34. This closes passage 3 
and simultaneously with the closing thereof, the 
fluid pressure now acting on the total face of 
piston 8 will move it to the left against the force 
of the retracting spring 22 which is so prede 
termined as to be compressed by substantially 
one hundred pounds per Square inch acting on 
the total end surface of the piston. 
The area of the total end Surface of piston 8 

acted upon by the fluid pressure from the master 
cylinder will be greater than that of the area of 
piston 9 acting on the fluid in cylinder 6 and 
effective in the fluid motor 0. If these areas 
have a ratio of two to one, then the fluid pressure 
developed in cylinder 6 will be twice that de 
veloped by the master cylinder device and as 
the master cylinder device continues to be oper 
ated to increase the developed fluid pressure, the 

Also, pistons 8 and f 9 will not be moved . 

0 

30 

40 

45 

50 

55 

80 

65 

70 
fluid pressure effective in the fluid motor to will 
be increased at twice the rate. Thus it is seen 
that when passage 3 is closed and pistons 8 
and 9 are moved relatively to their cylinders, 
a compounding action will take place and the 75 
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manual force necessary to continue to actuate 
the fluid motor will need to be only half that 
which would be required if the compounding unit 
were eliminated from the system and only a 
direct communication between the master cyl 
inder device and the fluid motor. 
When the master cylinder device is released to 

release the developed fluid pressure, the parts will 
be returned to the positions shown in the figure. 
If the drop in fiuid pressure of the master cyl 
inder device is rapid, the fluid pressure in cyl 
inder 6 will move piston 30 to the right and 
open passage 3 so that fluid can flow back to 
the master cylinder device. The action of fluid 
pressure on piston 9 and the force of retracting 
spring 22 will return the pistons to their re 
tracted or inoperative positions wherein the end 
surface of piston 8 will again engage the yield 
able ring 25 to thereby prevent fluid pressure 
from the Source from acting on the outer por 
tion of the end surface of said piston 8 outside 
ring 25. Passage 42 will be closed under the 
action of spring 48 when the fluid pressure act 
ing on piston 46 drops to such a value that the 
spring can position the sealing element 47 to 
close the end of passage 42. 
By providing the restriction 45 in passage 44, 

it is impossible for any sudden initial actuation 
of the master cylinder device to cause opening 
of passage 42 and closing of passage 3 to piston 
30 before fluid under pressure built up in the 
fluid motor approximates 100 pounds per square 
inch causing the compounding unit to begin to 
function. Thus there is little possibility of oper 
ating the fluid motor solely under conditions 
involving the functioning of the compounding 
unit. This will insure Conserving of pedal travel 
since, when the compounding unit is function 
ing, a larger displacement of fluid by the master 
cylinder device is required. 

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 Pat 
ent of the United States is: 

1. In a fluid pressure system, a manually-con 
trolled source of fluid pressure, a fluid motor to 
be actuated, a member provided with cylinders of 
different diameters, interconnected pistons in the 
cylinders for simultaneous movement, conduit 
means for connecting the Smaller cylinder ahead 
of the piston therein to the fluid motor, conduit 
means for connecting the larger cylinder at the 
rear of the piston therein to the source, spring 
means for biasing the pistons to inoperative posi 
tions, means for restricting the area of the larger 
piston subject to the fluid pressure from the 
source only when the piston is in its inoperative 
position, means establishing a passage between 
the Source and the fluid notor to permit fluid to 
by-pass the pistons, a normally open valve for 
the passage, fluid pressure operated means for 
closing the valve, conduit means for connecting 
the fluid pressure-operated means with the source 
to produce relative movement between said fluid 
pressure operated means and the larger piston, 
and valve means for permitting flow of fluid 
through the last named conduit means when the 
fluid pressure from the source reaches a prede 
termined value. 
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2. In a fluid pressure system, a manually-con 

trolled source of fluid pressure, a fluid motor to . 
be actuated, a member provided with cylinders 
of diferent diameters, interconnected pistons in 
the cylinders for simultaneous movement, conduit 
means for connecting the smaller cylinder ahead 
of the piston therein to the fluid motor, conduit 
means for connecting the larger cylinder at the 
rear of the piston therein to the Source, spring 
means for biasing the pistons to inoperative posi 
tions, means for restricting the area of the larger 
piston Subject to the fluid pressure from the 
source only when the piston is in its inoperative 
position, means establishing a passage between 
the source and the fluid motor to permit fluid 
to by-pass the pistons, a normally open valve for 
the passage, fluid pressure-operated means for 
closing the valve, conduit means for connecting 
the fluid pressure-operated means with the Source 
to produce relative movement between said fluid 
pressure operated means and the larger piston, 
valve means for permitting flow of fluid through 
the last named conduit means when the fluid 
pressure from the source reaches a predetermined 
value, and means associated with said last named 
conduit means between the valve means and the 
source for restricting the flow of fluid under pres 
sure through the conduit means. 

3. In a fluid pressure system, a manually-con 
trolled source of fluid pressure, a fluid motor to 
be actuated, a member provided with cylinders 
of different diameters, the larger of which is 
provided with an end wall, interconnected pistons 
in the cylinders for simultaneous movement, con 
duit means for connecting the smaller cylinder 
ahead of the piston therein to the fluid motor, 
conduit means 'for connecting the larger cylinder 
to the source of pressure and comprising a port 
in the central part of the end wall, Spring means 
for biasing the pistons to inoperative positions, 
means engageable with the larger piston and the 
end wall for causing a partial area of the larger 
piston to be initially Subjected to fluid pressure 
from the source entering the cylinder through 
the port but only when the piston is in its re 
tracted position, means establishing a passage 
through the pistons, a normally open valve as 
sociated with the passage, fiuid pressure-operated 
means for closing the valve means, and valve. 
means for connecting the fluid pressure-operated 
means to the source to close the valve when said 
fluid pressure reaches a predetermined value, said 
last named connecting means also connecting the 
remaining, area of the larger piston to be subject 
to the pressure from the sôurce to produce rela 
tive movement between said fluid pressure oper 
ated means and the larger piston. 

4. In a fluid pressure system, a manually-con 
trolled source of fluid pressure, a fluid motor to 
be actuated, a member provided with cylinders of 
different diameters, the larger of which is provid 
ed with an end wall, interconnected pistons in the 
cylinders for simultaneous movement, conduit 
means for connecting the smaller cylinder ahead 
of the piston therein to the fluid motor, conduit 
means for connecting the larger cylinder to the 
source of pressure and comprising a port in the 
central part of the end wall, spring means for 
biasing the pistons to inoperative positions, means 
associated with the larger piston and the end 
wall for causing a partial area of the larger 
piston to be subject to the fluid pressure from 
the source entering the cylinder through the 
port but only when the piston is in its retracted 
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the pistons, a movable valve element for closing 
the passage, a fluid motor for closing the valve 
element, conduit means for connecting the Source 
to the last named fluid motor and, being so as 
Sociated with the larger piston as to also cause 
the remaining area thereof to be subject to fluid 

O 
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pressure from the source to produce relative 
movement between said fluid pressure operated 
means and the larger piston, and fluid pressure 
operated valve means for placing Said conduit 
means in communication with the source only 
when the pressure from the source is above a 
predetermined value. - 

5. In a fluid pressure system, a manually-con 
trolled source of fluid pressure, a fluid motor to 
be actuated, a member provided with cylinders 
of different diameters, the larger of which is 
provided with an end wall, interconnected pis 

20. 
tons in the cylinders for simultaneous movement, 
conduit means for connecting the smaller cyl 
inder ahead of the piston therein to the fluid 
motor, conduit means for connecting the larger 
cylinder to the source of pressure and compris 
ing a port in the central part of the end wall, 
spring means for biasing the pistons to inopera 
tive. positions, means associated with the larger 
piston and the end wall for causing a partial 
area of the larger piston to be subject to the 
fluid pressure from the source entering the cyl 
inder through the port but only when the piston 
is in its retracted position, means establishing a 
passage through the pistons, a movable valve 
element for closing the passage, a fluid motor 
for closing the valve element, conduit means for 
connecting the source to the last named fluid 
motor and being so associated with the larger 
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piston as to also cause the remaining area there 
of to be subject to fluid pressure from the source 
to cause said fluid pressure operated means to 
move relatively to the larger piston, fluid pres 
Sure-Operated valve means for placing said con 
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duit means in communication with the source 
only when the pressure from the source is above 
a predetermined value, and means for prevent 
ing rapid rise of fluid pressure from the source 
from acting to instantaneously open the last 
named valve means. 

6. In a fluid pressure system, a manually-con 
trolled source of fluid pressure, a fluid motor to 
be actuated, a member provided with cylinders 
of different diameters, interconnected pistons in 
the cylinders for simultaneous movement, con 
duit means for connecting the smaller cylinder 
ahead of the piston therein to the fluid motor, 
conduit means for connecting the larger cylinder 
at the rear of the piston therein to the source, 
spring means for biasing the pistons to inoper 
ative positions, means establishing a passage 
through the pistons and comprising a cylinder 
having a valve seat associated therewith at one 
end, a movable piston having a passage and 
being mounted in the cylinder to engage the seat 
to cut off communication through the pistons, 
means for biasing Said member to valve open 
position, fiuid motor means for moving said valve 
to closed position, and means for connecting said 
last named fluid motor means to the source to 
cause it to move relatively to the pistons when 
the fluid pressure from said source is above a pre 
determined value. 

7. In a fluid pressure system, a manually-con 
trolled source of fluid pressure, a fluid motor to 
be actuated, a member provided with cylinders 
of different diameters, interconnected pistons in 

position, means establishing a passage through 75 the cylinders for simultaneous movement, con 
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duit meams for connecting the Smaller cylinder 
ahead of the piston therein to the fluid motor, 
conduit means for connecting the larger cylinder 
at the rear of the piston therein to the source, 
spring means for biasing the pistons to inopera 
tive positions, means for restricting the area of 
the larger piston Subject to the fluid pressure 
from the source only when the piston is in its 
inoperative position, means establishing a pas 
Sage through the pistons and comprising a cyl 
inder having a valve seat associated therewith 
at One end, a movable piston having a passage 
and being mounted in the cylinder to engage 
the seat to cut off communication through the 
pistons, means for biasing said member to valve 
open position, fluid motor means for moving said 
valve to closed position, means for connecting 
said last named fluid motor means to the Source 
to cause same to move relatively to the pistons 
when the fluid pressure from said source is above 
a predetermined value, and means for causing 
fluid pressure flowing through the last named 
connection to be effective on the remaining area, 
of the larger piston. 

8. In a fluid pressure System, a manually-con 
trolled source of fluid pressure, a fluid motor to 
be actuated, a member provided with cylinders 
of different diameters, interconnected pistons in 
the cylinders for Simultaneous movement, con 
duit means for connecting the Smaller cylinder 

20 

25 

3) 
ahead of the piston therein to the fluid notor, . 
conduit means for connecting the larger cylinder 
at the rear of the piston therein to the source, 
Spring means for biasing the pistons to inopera 
tive positions, means for restricting the area. 
of the larger piston Subject to the fluid pressure 
from the Source Only When the piston is in its 
inoperative position, means establishing a pas 
sage between the sources and the fluid motor to 
permit fluid to by-pass the pistons, a normally 
open valve for the passage, a fluid motor for . 
closing the valve, conduit means for connecting 
the fluid motor to the source and comprising a 
paSSage in the larger piston having a port in 
the area of the piston outside said restricted 
area and a Second paSSage placing the source 
in Communication. With the port, and valve means 
for controlling the last named passage so that 
fluid pressure from the source will be effective on 
the area of the larger piston outside the restricted 
area and effective in the valve closing fluid mo 
tor only when the pressure from the source is 
above a predetermined value. 

9. In a fuid pressure System, a manually 
controlled source of fluid pressure, a fluid motor 
to be actuated, a member provided with cylin 
ders of diferent, diameters, the larger of which 
is provided with an end Wall, interconnected 
pistons in the cylinders for simultaneous move 
ment, conduit means for connecting the Smaller 
cylinder ahead of the piston therein to, the fiuid 
motor, conduit means for connecting the larger 
cylinder to the source of pressure and compris 
ing a port in the Central part of the end wall, 
spring means for biasing the pistons to inopera 
tive positions, means associated with the larger 
piston and the end wall for causing a partial 
area of the larger piston to be subject to the fluid 
pressure from the source entering the cylinder 
through the port but only when the piston is in 
its retracted position, means establishing a pas 
sage through the pistons, a movable valve elle 
ment for closing the passage, a fluid motor for 
closing the valve element, conduit means for con 
necting the source to the last named fluid motor 
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and comprising a passage having a port in the 
remaining area of the larger piston and a pas 
Sage in the end wall of the cylinder connected 
to the Source of pressure and communicating with 
Said port, and Valve means associated with the 
last named conduit means for placing the last 
named passage in communication with the 
Source only When the fluid pressure therefron is 
above a predetermined value. 

10. In a fluid pressure system, a manually 
controlled source of fluid pressure, a fluid motor 
to be actuated, a member provided with cylin 
ders of different diameters, the larger of which 
is provided with an end wall, interconnected 
pistons in the cylinders for simultaneous move 
ment, Conduit means for connecting the smaller 
cylinder ahead of the piston therein to the fluid 
motor, conduit means for connecting the larger 
cylinder to the Source of pressure and compris 
ing a port in the central part of the end wall, 
Spring means for biasing the pistons to inoper 
ative positions, means: associated with the larger 
piston and the end Wall for causing a partial 
area of the larger piston to be subject to the 
fluid preSSure from the source entering the cyl 
inder through the port but only when the piston 
is in its retracted position, means establishing 
a paSSage through the pistons, a movable valve 
element for closing the passage, a fluid motor 
for closing the valve element, conduit means for 
Connecting the Source to the last named fluid 
motor and comprising a paSSage having a port 
in the remaining area of the larger piston and 
a passage in the end Wall of the cylinder con 
nected to the Source of pressure and communi 
cating With said port, a Valve element for clos 
ing the last named passage and subject to fluid 
pressure from the source to move it toward open 
position, and a Spring acting on the valve elle 
ment for biasing it toward closed position. 

11. In a fluid pressure system, a manually 
controlled Source of fluid pressure, a fluid motor 
to be actuated, a member provided with cylin 
ders of different diameters, the larger of which 
is provided with an end wall, interconnected 
pistons in the cylinders for simultaneous move 
ment, conduit means for connecting the smaller 
cylinder ahead of the piston therein to the fluid 
motor, conduit means for connecting - the larger 
cylinder to the source of pressure and compris 
ing a port in the central part of the end wall, a 
yieldable ring Surrounding said port, spring 
means for biasing the pistons to positions where 

5 5 

60 

70 

75 

SO'Ce 

the end Surface of the larger piston engages the 
yieldable ring to thereby prevent fluid pressure 
entering the cylinder through the port from be 
ing effective on the surface of the piston outside 
the yieldable ring, means establishing a passage 
by-passing the pistons, a normally open valve 
means for the passage, means for closing said 
valve means when the fiuid pressure from the 

reaches a predetermined value, and 
means for causing fluid pressure from the source 
to be effective on the surface of the larger piston 
outside the ring simultaneously with the closing 
of the valve means to cause, relative movement 
between the means for closing said valve and 
the larger piston away from seating engagement 
With the ring. 

12. In a fluid pressure system, a manually 
controlled source of fluid pressure, a fluid motor 
to be actuated, a member provided with cylinders 
of different diameters, the larger of which is 
provided with an end wall, interconnected pis 
tons in the cylinders for simultaneous move 




