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This invention relates to fluid pressure brak 
ing systems, and more particularly to fluid pres 
sure producing devices. 

Broadly the invention comprehends a fluid 
pressure producing device of the compound type 
having means for transferring the load from one 
pressure producing means to another without 
loSS after having attained a predetermined 
preSSure. 
An object of the invention is to provide a fluid 

preSSure producing device of the compound type 
Operative to attain high pressure without an in 
Crease in the applied force. 
A feature of the invention is a fluid pressure 

producing device of the compound type includ 
ing a cylinder having therein a fixed piston 
dividing the cylinder into a reservoir and a com 
pression chamber. -- - ?? ? ? 

Another feature of the invention is a pressure 
producing device of the compound type including 
telescopic cylinders, one having therein a fixed 
piston and the other having therein a recipro 
Cable piston. 
Another feature of the invention is to provide 

a fluid pressure device including a cylinder, a 
piston reciprocable in the cylinder having on its 
head a sealing cup, and means for by-passing 
fluid past the piston to compensate for expansion 
and contraction of the fluid so constructed and 
arranged as to avoid injury to the Sealing means. 
Other objects and features of the invention 

will appear from the following description taken 
in connection with the accompanying drawing 
forming a part of this specification, and in 
which 

Fig. 1 is a diagrammatical illustration of a 
fluid pressure braking system embodying the in 
vention; 

Fig. 2 is a vertical sectional view of the pres 
sure producing device illustrated in retracted 
position; 

Fig. 3 is a sectional view substantially on line 
3-3, Fig. 2; 

Fig. 4 is a fragmentary sectional view illustrat 
ing the pressure producing device on its com 
pression stroke. 

In the drawing, ?o represents a fluid pressure 
producing device including a cylinder 2, open 
at one end and closed at its other end by a head 
4 having a discharge port 6 controlled as by a 
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two-way valve 8. The cylinder has on its wall 
adjacent the closed end thereof of a radial flange 
20 for mounting the cylinder in a fixed upright 
position, and arranged in the Wall of the cylinder 
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adjacent the flange is a groove 22 for attaching 
a flexible dust shield 24. The cylinder also has 
arranged in its wall on the interior thereof a 
plurality of spaced slots 26, preferably semi 
elliptical. These slots are arranged in a circle, 
and are suitably spaced from the open end of 
the cylinder. 
A piston 28 reciprocable in the cylinder 2 is 

held against displacement by a retaining ring 
30 seated in a groove 32 in the wall of the 
cylinder adjacent the open end thereof. The 
piston has a head 34, a reduced body portion 36 
providing in conjunction with the wall of the 
cylinder an annular chamber 38, and a skirt 40 
supporting a concentric rod 42 channeled as in 
dicated at 44 and provided with a reduced end 
46. TThe head 34 has a plurality of spaced pas 
sages 48 therethrough providing communications 
between the annular chamber 38 and that por 
tion of the cylinder forward of the piston, and 
the skirt 40 has a plurality of spaced passages 
50 therethrough providing communications be 
tween the annular chamber 38 and the open end 
of the cylinder. 
A sealing cup 52 on the head of the piston 

controls the passages 48 in the head, and a spring 
54 interposed between the sealing cup 52 and the 
two-way valve 8 serves to retain the cup and 
valve against displacement and also to return the 
piston to its retracted position. When the piston 
is in its retracted position, it seats on the re 
taining ring 30 with its head and the sealing cup 
52 thereon intermediate the Overall length of 
the slots 26, so that fluid in the cylinder may 
freely by-pass the piston. 
A cylinder 56, open at one end and closed at 

its other end as by a head 58, has in its head a 
filling opening 60 normally closed by a plug 62 
having a socket 64, the purpose of which will 
hereinafter appear, and a plurality of openings 
66 through the plug for venting the cylinder 
to the atmosphere. The cylinder 56 is mounted 
for reciprocation on the cylinder 2, and move 
ment of the cylinder 56 is limited by a stop 68 
mounted in the wall thereof and received by a 
slot 70 in the wall of the cylinder 2. The cylin 
der 56 has in its wall adjacent its open end a 
groove 2 for the attachment of the flexible dust 
shield 24, and a sealing cup 74 seated on the 
open end of the cylinder 2 with its lip engaging 
the wall of the cylinder 56 inhibits see age of 
fluid between the cylinders. 
The cylinder 56 has an internal shoulder 76, 

and seated on this shoulder is a fixed piston 78 

  



2 
dividing the cylinder into a compression cham 
ber 80 forward of the piston and a reservoir 82 
back of the piston. A sealing cup 84 seated on 
the piston and engaging the wall of the cylinder 
inhibits seepage of fluid past the piston, and a 
spring 86 interposed between the cup 84 and the 
cup 74 carried by the cylinder 2 serves to re 
tain the cups in position and also to return the 
cylinder 56 to its retracted position wherein it. 
seats on the stop 68. 
The fixed piston T8 has a concentric recess 

88 opening into the compression chamber 80, and 
an axial passage 90 therethrough providing a 
communication between the compression cham 
ber 80 and the reservoir 82. The passage 90 is 
controlled by a gravity valve 92, held against 
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the skirt of the movable piston 28 into the an 
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nular chamber 38, thence through the passages 
26 in the wall of the cylinder 12 into that portion 
of the cylinder 2 forward of the piston. 28, and 
thence past the two-way valve 8, through the 
discharge port 6 and fluid pressure delivery pipe 
4 and its respective branches into the fluid 

pressure actuated motors 16, causing energiza 
tion of the motors, resulting in actuation of the 
respective brakes. 
Upon attaining a predetermined pressure in 

the system, the cylinder 56 has moved sufficient 
ly for the reduced end portion 46 of the rod 
42 on the piston 28 to enter the passage 106 and 
engage the ball valve 08, and thereafter as the 
cylinder 56 advances on its compression stroke 

displacement by a retaining ring 94 seated in a 
groove in the wall defining the recess 88. 
As shown, the gravity valve includes a disk 96 

slidable in the recess 88 between the retaining 
ring 94 and the perimeter defining the passage 
90. The disk has a plurality of openings '98 
therethrough for the passage of fluid when the 
valve is open, and when the valve is closed the 
disk seats on a flexible washer 00 supported on 
the perimeter defining the passage 90 and effec 
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tively seals the openings 98 and also the 
passage 90. . 
The disk 96 carries a valve O2 including a 

valve chamber 04 having a port 06 providing 
a communication between the compression cham 
ber 80 and the reservoir 82, and a ball valve to8 
in the valve chamber for controlling the port 
urged to its seat by a spring IO interposed be 
tween the ball and a hollow plug 12 secured in 
the valve chamber. 
A fluid pressure delivery pipe or conduit 4 

suitably, connected to the discharge port of 
the cylinder 2 has branches connected respec 
tively to fluid pressure actuated motors 16, pref 
erably arranged in pairs, one pair for actuating 
the brakes associated with the front wheels of 
the vehicle and another pair for actuating the 
brakes associated with the rear wheels of the 
vehicle. ' - .w 

The brakes preferred include a fixed support 
or backing plate 8 adapted to be secured to 
an axle or te an axle housing, a rotatable drum 
20 associated with the backing plate adapted to 
be secured to a wheel, a pair of corresponding 
interchangeable friction elements or shoes 22 
pivoted on the backing plate for cooperation with 
the drum, a retractile spring 24 connecting the 
shoes, and a motor corresponding to the motors 

6 mounted on the backing plate and connected 
to the shoes for actuation thereof against the re 
sistance of the retractile spring into engagement 
with the drum so as to effectively retard rota 
tion of the drum. - 
... A thrust rod - 26 has one of its ends seated 
in the socket 64 of the plug 62 secured in the 
head of the cylinder 56, and its other end piv 
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the applied force is transmitted therefrom 
through the fixed piston, the valve 02 and the 
rod 42 to the piston 28, resulting in movement 
of the piston 28. m 
Upon the initial movement of the piston 28, 

the sealing cup closes the passages 26, and there 
after the pressure on the fluid is received by 
the piston 28. As the pressure on the fluid is 
transferred to the piston 28, the ball valve 108 
is urged from its seat by the reduced end 46 on 
the rod 42, and the fluid in the compression 
chamber 80 is displaced therefrom through chan 
nels 44 and port 106, past the valve 08, into the 
reservoir 82. Because of the transfer of pres 
sure on the fluid in the system from the large 
fixed piston T8 to the small movable pistoh 28, 
an increase of pressure on the fluid may be at 
tained without an increase in the applied force. 
Upon the conclusion of a braking operation, 

the foot pedal lever 28 is released, and is re 
turned to its retracted position under the influ 
ence of the retractile spring 32 carrying with it 
the thrust rod 28. This results in release of the 
cylinder 56, whereupon the cylinder is returned 
to its retracted position under the influence of 
the spring 86. This movement of the cylinder 
5B results in closing of the ball valve 08 and 
opening of the gravity valve 102 so as to establish 

5 communication between the compression cham 
... ber 8 and the reservoir 82 by way of the pas 
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sage 90. 
During this operation the piston 28 is return 

ing to its retracted position under the influence 
of the spring 54, and as the piston 28 returns 
to its retracted position a partial vacuum is cre 
ated in the cylinder 12 forward of the piston 28. 
This results in drawing fluid from the reservoir 
82 past the gravity valve 102 into the compres 
sion chamber 80, thence through the passages 5 
in the skirt of the piston 28, through the an 
nular chamber 38 and the passages 48 in the 
head of the piston 28, past the sealing cup 52 

60 
into that portion of the cylinder 2 forward of 
the piston, completely filling the cylinder, and 
simultaneously with this operation fluid is return 
ing to the cylinder f2 from the fluid pressure 

otally attached to a foot pedal lever 28 mounted 
on a stub shaft 30 and connected by a retrac 

i tile spring 32 to a fixed support f.34. ' 
In a normal operation, upon depressing the 

foot pedal lever 28, force is transmitted there 
from through the thrust rod 26 to the cylinder 
56, resulting in movement of the cylinder on its 
compression stroke. 

During the initial movement of the cylinder 
56 on its compression stroke, the gravity valve 
fo2 closes, and thereafter fiuid in the compres 
sion chamber 80 forward of the fixed piston 8 
is displaced therefrom through the ports S. in 

actuated motors 6 under the influence of the 
retractile springs 24 connecting the shoes of the 
respective brakes. fhis may result in the cylinder 12 receiving a 
quantity of fluid in excess of the quantity re 
quired to completely fill the cylinder, and under 
such condition the excess fluid is displaced there 
from through the passages 26, into the annular 
chamber 38, thence through the passages 50 into 
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the compression chamber 80 and the reservoir 82 
communicating therewith. It will be readily ap 
parent from Figs. 2 and 3 that the contour of 
slots 2 in the plane of the interior wall of cyl 



2,239,673 
inder 2 will be elliptical and hence wear of the 
sealing cup 52 during travel thereof within the 
cylinder will be reduced to a minimum because 
the edges of the slots are angularly related to the 
ClO. 
Although this invention has been described in 

connection with certain specific embodiments, 
the principles involved are susceptible of numer 
Ous other applications that will readily occur to 
persons skilled in the art. The invention is, 
therefore, to be limited only by the scope of the 
appended claims. 
Having thus described the various features of 

the invention, what I claim as new and desire to 
secure by Letters Patent is 

1. A fluid pressure producing device comprising 
telescopic casings closed at their outer ends, the 
inner casing having a discharge port, the outer 
casing having a filling opening, a piston fixedly 
Secured in the Outer casing intermediate the ends 
thereof dividing the casing into a reservoir and 
a compression chamber, means engaging the 
closed end of the outer casing for moving the 
latter, and a reciprocable piston in the inner 
casing actuated by the fixed piston after a pre 
determined movement of the outer casing. 

2. A fluid pressure producing device compris 
ing telescopic casings closed at their outer ends, 
means Securing the casings together and provid 
ing for limited relative movement, means for fil 
ing the casings, a discharge port for the inner 
casing, a piston fixedly secured in the outer casing 
intermediate the ends thereof dividing the cas 
ing into a reservoir and a compression chamber, 
means providing communication between the 
reservoir and the compression chamber, means 
engaging the closed end of the outer casing 
for moving the latter, and a reciprocable piston 
in the inner casing actuated by the fixed piston 
after a predetermined movement of the outer 
casing. 

3. A fluid pressure producing device compris 
ing telescopic cylinders closed at their outer ends, 
means securing the cylinders together and pro 
viding for limited relative movement, the outer 
cylinder having a filling opening, the inner cyl 
inder having a discharge port, a fixed piston in 
the outer cylinder dividing the cylinder into a 
reservoir and a compression chamber, the fixed 
piston having a passage therethrough, a valve 
controlling the passage, and a reciprocable piston 
in the inner cylinder actuated by the fixed pis 
ton after a predetermined movement of the outer 
casing and having a part adapted to engage and 
open the valve. 

4. A fluid pressure producing device comprising 
telescopic cylinders closed at their outer ends, 
means Securing the cylinders together and pro 
viding for limited relative movement, the closed 
end of the outer cylinder having a filling open 
ing, a plug normally closing the opening, the 
closed end of the inner cylinder having a dis 
charge port, a fixed piston in the outer cylinder 
dividing the cylinder into a reservoir and a com 
pression chamber, a valve in the fixed piston pro 
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viding a communication between the reservoir 
and the compression chamber, and a recipro 

- cable piston in the inner cylinder actuated by 
the fixed piston after a predetermined movement 
of the outer casing and having a part adapted to 
open the valve. . 

5. A fluid pressure producing device compris. 
ing telescopic cylinders closed at their outer ends, 
means Securing the cylinders together and pro 
viding for limited relative movement, the closed 75 

end of the outer cylinder having a filling open 
ing and a plug normally closing the opening, the 
closed end of the inner cylinder having a dis 
charge port, a valve for control of the port, a 
fixed piston in the outer cylinder dividing the 
cylinder into two chambers, a sealing cup on the 
fixed, piston, a valve for control of an opening 
through the fixed piston, a sealing cup carried 
by the inner cylinder, a spring interposed be 
tween the cups, a reciprocable piston in the inner 
cylinder, a plunger carried thereby for tripping 
the valve in the fixed piston, the reciprocable 
piston having passages therethrough, a sealing 
cup on the reciprocable piston controlling the 
passages, means for by-passing fluid around the 
reciprocable piston when in retracted position, 
and a spring interposed between the sealing cup 
on the reciprocable piston and the Valve con 
trolling the discharge port. 

6. A fluid pressure producing device compris 
ing telescopic cylinders closed at their Outer ends, 
means securing the cylinders together and pro 
viding for limited relative movement, the outer 
cylinder having a filling opening, the inner cyl 
inder having a discharge port, a fixed piston in 
the outer cylinder dividing the outer cylinder 
into a reservoir and a compression chamber, a 
controlled passage through the piston, a Sealing 
cup on the piston, a sealing cup carried by the 
inner cylinder, and a spring interposed between 
the cups. 

7. A fluid pressure producing device compris 
ing telescopic cylinders closed at their outer ends, 
the closed end of the outer cylinder having a fill 
ing opening, the closed end of the inner cylinder 
having a discharge port, means securing the cyl 
inders together and providing for limited rela 
tive movement, a fixed piston in the Outer cyl 
inder dividing the cylinder into a reservoir back 
of the piston and a compression chamber for 
ward of the piston, a sealing cup on the piston, a 
passage through the piston providing a com 
munication between the reservoir and the com 
pression chamber, a two-way valve controlling 
the passage, a sealing cup carried by the piston, 
a sealing cup carried by the inner cylinder, and 
a spring interposed between the cups. 

8. A fluid pressure producing device compris 
ing telescopic cylinders closed at their Outer ends, 
the closed end of the outer cylinder having a fill 
ing opening normally closed by a plug, the closed 
end of the inner cylinder having a discharge 
port, a valve controlling the discharge port, a 
fixed piston in the outer cylinder dividing the 
cylinder into a reservoir back of the piston and 
a compression chamber forward of the piston, 
a passageway through the piston, a two-way 
Valve for control of the passageway, a Sealing Cup 
carried by the piston, a sealing cup carried by 
the inner cylinder, a spring interposed between 
the cups, a piston reciprocable in the inner cyl 
inder actuatable by the fixed piston, controlled 
means for by-passing fluid through the recipro 
cable piston in one direction, means for by-pass 
ing fluid past the reciprocable piston in both 
directions, and a spring interposed between the 
reciprocable piston and the valve controlling the 
discharge port. 

9. A fluid pressure producing device compris 
ing telescopic cylinders closed at their Outer ends, 
the outer cylinder having a filling opening nor 
mally closed by a plug and the inner cylinder 
having a discharge port, a fixed piston in the 
outer cylinder having an axial passage there 
through, a two-way valve controlling the pas 
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Sage, said piston dividing the outer cylinder into 
a reservoir back of the piston and a compression 
chamber forward of the cylinder, a sealing cup 
on the piston, a sealing cup carried by the inner 
cylinder, a spring interposed between the cups, a 
piston reciprocable in the inner cylinder having 
passages therethrough, a sealing cup on the re 
ciprocable piston controlling the passages there 
through, means for by-passing fluid past the re 
'ciprocable piston in both directions when the 
piston is at rest, means carried by the recipro 
cable piston for tripping the valve in the fixed 
piston and for transmitting force from the fixed 
piston to the reciprocable piston, and a spring 
interposed between the cup on the reciprocable 
piston and the valve controlling the discharge 
port. 

10. In a fluid pressure producing device, a large 
cylinder open at one of its ends and having a 
closure for its other end, means directly engag 
ing the closure for actuating the cylinder, a fixed 
piston in the cylinder dividing the cylinder into 
a reservoir between the closure and the back of 
the piston and a compression chamber forward 
of the piston, a controlled passage through the 
piston, and a relatively small cylinder telescoping 
the large cylinder having its inner end open and 
its outer end closed and provided with a dis 
charge port. .. 
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11. In a fluid pressure producing device, a large 

cylinder closed at one end and open at its other 
end, the closed end having an Opening, a plug 
for closing the opening having a socket for the 
reception of a thrust pin and openings for vent 
ing the cylinder, a fixed piston in the cylinder 
dividing the cylinder into two chambers, a con 
trolled passage through the piston, a relatively. 
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small cylinder receivedby the large cylinder hav 
ing its outer end closed and provided with a dis 
charge port. - 

12. In a fluid pressure producing device, a cyl 
inder open at one end and closed at its other 
end, the closed end having a discharge port, a 
valve for control of the port, said cylinder have . 
ing in its wall a. plurality of recesses, semi 
elliptical in cross-section and also in longitudinal 
section, said recesses arranged in Spaced relation 
and longitudinally of the cylinder, a piston re 
ciprocable in the cylinder adapted to seat when 
at rest in the open end of the cylinder, a sealing 
cup on the head of the piston adapted to straddle 
the recesses when the piston is at rest, and a 
Spring interposed between the sealing cup and the 
Valve. 

- OWEN H. FOWLER. 

  


