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- Mich, ässignor, ? 
assignments, toibendix Home Appli 

SSouth Bend, Ind., a corporation o 

á ºpin i 28 i slidable rin 
the ball valve 26. and 

is fitted with * ? .? * 

to be hereinafter described: cylinder 32 in the bot 

An object of the invention;i . . 
::pressure::producing; device adaptabl 

| Spurposes and particular?y w? 
3build-up. high operating press 

Another object...of the inve 
20 'a fluid pressure producin 

pound: Or 'stepped-up stype 
:::sures are attained without a 
23 applied force. ki x 

; : A feature of 

to:'th : ; 

scoupled therein in series a plurality of fluid 
pressure actuated motors, 48; each including a 
cylinder-50 and a piston 52 reciprocable inithe 25 

- - - - - - - - - - - - ????? | ... *......... - - cylinder adaptable to be connected to any type 

E.g. transfer the load from the large VA pparatus which it may-be desiredito actuate. 
ton to the Small head of the pist !. he last motor in the series is connected by a 

;: ... s. Other objects of the invention will appear from urnpipe or conduit 54 to the sleeve. 22.com 
30 the following description taken in connection with municating with the reservoir, the communica. 30. 

the drawings which form a part of this specifi-ition being controlled by the ball valve. 26. 
2 cation, candi in which .???? ??? ..." ." K. A piston -56 reciprocable in the cylinder 32. 

tides a small piston 58 fitted in the small cham 
34 with suitable clearance: for; the free pas 

ton operableata prede 

thereon a collapsible leak-proof cup 72 for con- 50 
öl of the passages 68, and a spring 14. interposed 

between the cup and a shoulder on the sleeve 70 
serves to retain the cup against displacement. 
The sleeve 70 provides in: conjunction with the 
wall of the cylinder 32 an annular chamber 76, ss 
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and a plurality of spaced ports 78 in the wall of 
the sleeve provide communications between the 
interior of the sleeve and the annular chamber. 
A piston head 80 threaded on the sleeve 70 is 

fitted for reciprocation in the large chamber 36 
of the cylinder. This head has a plurality of 
passages 82 therethrough providing communica 
tions between the annular chamber 76 and that 
portion of the cylinder forward of the piston head 
80. The head 80 has a concentric extension 84, 
and a passage 86 extending through the exten 
sion and the head provides a communication be 
tween the sleeve 70 and that portion of the cyl 
inder forward of the head 80. A ball valve 88 in 
the sleeve 70 controls the passage 80, and a col 
lapsible leak-proof cup 90 sleeved on the exten 
sion and seated on the head 80 controls the pas 
Sages 82. A spring 92 interposed between a 
spring seat in the bottom of the cup 90 and the 
head 40 of the cylinder serves to retain the cup 
90 against displacement and also to return the 
piston to its retracted position. 
A piston 94 reciprocable in the sleeve 70 in 

cludes a head 96, a skirt 98, and a concentric 
extension f OO having on its free end a knob O2. 
The head 96 and the extension 08 have an axial 
passage 04, and the knob 02 has a plurality of 
diametral passages 06 communicating with the 
axial passage. The passages 04 and 06 pro 
Vide communications betWeen the interior of the 
skirt 98 of the piston 94 and that portion of the 
sleeve 70 forward of the piston 94. A leak-proof 
cup fo8 sleeved on the extension 00 and seated 
on the head of the piston 94 inhibits the seepage 
of fluid past the piston. The cup 08 is held 
against displacement by the knob f2 which also 
serves to actuate the ball valve 90. 
A ball valve ?o in the skirt of the piston 94 

controls the passages 94 and 06. This valve is 
urged to its closed position by a spring f2 inter 
posed between the ball and a shell 4 slidable in 
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the skirt of the piston. The shell is adjustably 
supported on a tube 6 threaded in that portion 
of the sleeve 70 having the Smaller diameter. 
The spring 2 also serves to urge the piston to 
actuate the ball valve 90 into closed position. 

Suitably arranged in the reservoir adjacent its 
top are oppositely disposed bosses 8 and 20 
transversely bored for the reception of an operat 
ing shaft f 22. As shown, the shaft has a double 
diameter, and that portion having the Smaller di 
ameter is threaded for the reception of a lever or 
an actuator 24 arranged for the actuation of the 
piston 58 and the valve 26. When the actuator is 
in the position of rest, the valve 26 is retained in 
open posilion so that fluid may return from the 
motors through the fluid pressure delivery pipe 
54 to the reservoir. Suitable means, such as a 
leak-proof washer 26 sleeved on the shaft, is 
provided to inhibit the seepage of fluid from the 
reservoir past the shaft, and the shaft is suitably 
knuriled as at 28 for the reception of an operat 
ing lever 30. 
Assuming that the device is properly connected 

in the system and that the system is filled with 
suitable liquid or fluid, by applying force to the 
operating shaft 22, the actuator 24 is moved 
from the stop 30, resulting in releasing the valve 
26, whereupon the valve moves to its closed posi 
tion. This movement of the actuator also applies 
force to the piston 56. During the initial move 
ment of the piston on its compression stroke, fiuid 
pressure is received on the piston head 80, and 
fluid is drawn past the piston 58 and the collapsi 

2,184,601 
ble leak-proof cup 72 into the cylinder forward 
of the piston 58. 
Upon attaining a predetermined pressure by 

this movement of the piston 56, the ball valve 83. 
is urged by the pressure on the fluid in the large 
chamber 36 from its seat to open the passage 86. 
As the valve 88 Opens, the pressure on the cup 90 
is relieved, and the pressure is equalized on both 
sides of the piston head 80. 
The pressure is then received by the cup 72 on. 

the piston 58, also on the cup O8 on the piston 
94 and on the ball valve O. This transfer of 
preSSure is effected without loss. Upon further 
movement of the piston and upon attaining a sec 
Ond predetermined pressure, the ball valve f O is 
opened by the pressure on the fluid in the cylinder 
forward of the piston 58 to permit the fluid to 
flow through the passages 04 and fos, the skirt 
of the piston, the tube 6 and passages 62 and 
64 and the circumferential groove 60 and past the 
body of the piston 58 to the reservoir. 
As the piston moves on its retraction stroke, 

the valve 44 closes and retains the fluid in the 
System under pressure. This pressure is released, 
when the actuator is moved to its retracted po 
Sition against the stop 30, in which position the 
actuator moves the pin 28 to trip the valve 26 so 
that any excess fluid in the system may be re 
turned to the reservoir. As the piston moves to 
its retracted position, the cups 72 and 90 col 
lapse, and fluid is drawn from the reservoir, past 
the cups into the cylinder so as to completely 
fill the cylinder for subsequent operation. 

In a normal operation, the valve 26 is closed 
So that fluid surges back and forth through the 
fluid pressure delivery line or conduit 46 con 
nected between the fluid pressure producing de 
vice and the fluid pressure actuated motors 48. 
As shown, when the actuator is moved to its re 
tracted position, the valve 44 is closed and the 
Valve 26 is tripped so that excess fluid in the 
System may be returned to the reservoir. 
Although this invention has been described 

in connection with certain specific embodiments, 
the principles involved are susceptible of nu 
nerous other applications that may readily oc 
Cur to perSons skilled in the art. The inven 
tion is, therefore, to be limited only as indicated 
by the Scope of the appended claims. t 

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 compris 
ing means for producing pressure including 
Spaced pistons each having an orifice, a sleeve 
connecting the pistons and communicating with 
the Orifices, fluid pressure actuated means in the 
sleeve for controlling the orifices operative at a 
predetermined pressure to open the orifice in one 
of the heads and at a greater pressure to open 
the orifice in the other head, and means for ad 
justing the fluid pressure actuated means for 
opening operation at the pressures determined. 

2. A fiuid pressure producing device compris 
ing means for producing pressure including 
Spaced ????? each having an orifice, a sleeve 
connecting the pistons, a valve controlling the 
orifice in one of the pistons, means movable in 
the sleeve for control of the valve, said means 
having a passage therethrough, a valve control 
ling the passage, a Spring in the sleeve urging the 
valves to close the orifices and the passage, and 
means for adjusting the load on the spring. 

3. A fluid pressure producing device compris 
ing a double diametral cylinder, a piston movable 
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therein, said piston having spaced heads each 
provided with an orifice, one movable in that 
portion of the, cylinder having the smaller diam 
eter and the 6ther movable in that portion of the 
cylinder having the larger diameter, a sleeve 
connecting the heads and communicating with 
the orifices, pressure actuated means in the sleeve 
for controlling the orifices operative at a prede 
termined pressure to open one Öf the orifices 
and at a greater pressure to open the other orifice, 
and means for adjusting the pressure actuated 
means for opening operation at the pressures de 
termined. . . 

4. A fluid pressure producing device compris 
ing a priston having an orifice, a sleeve on the 
piston communicating with the orifice, a piston 
on the steeve having an orifice communicating 
with the sleeve, valves in the sleeve for control 
ling the orifices, means normally holding the 

cessively in response to predetermined pressures, 
and means for adjusting the opening operation. 
thereof to open the valves at the predetermined . 
pressures. . . . . . . . . 

5. A fluid pressure device comprising a piston 

valves closed operative to open the valves suc 

having a passage therethrough, a double diame 
tral sleeve Supported on the head of the pistOn 
in communication with the passage, a head on 
the sleeve having an orifice communicating with 
the sleeve, a valve in the sleeve controlling the 
orifice, a piston movable in the sleeve having a 
passage therethrough, a valve controlling the 
passage, a tension member in the sleeve urging 
the valves to close the orifices and the passage, 
and means for regulating the load on the ten 
sion member. 
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