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UNITED STATES PATENT office 
FLUID PREssUREPRODUCING DEVICE 

Harvey. C. Swift, Detroit, Mich, assignor to Hy 
draulie Brake CoEmpeny, Detroit, Mich., a cor 
poration of California 

Application February 7, 1941, seria. No. 379,330 
(C. 6-54.6) 2. Claires. 

his invention relates to fuid pressure produc 
ing devices and more particularly to improve 
Finents in construction thereof. 
An important object of the invention is the 

provision of a new and improved form of com 
pound cylinder of light and compact design. 
Another object of the invention is to provide 

a compound cylinder having a fixed cylinder and 
a movable cylinder. m 
Another object of the invention is the provi 

Sion of 8, compound cylinder comprising a large 
cylinder and a relatively small cylinder, said cyl 
3rders forming therein a large chamber, and a 
SEinal chamber, said Small cylinder being free to 
move within the large hamber. 
Another object of this invention is the provi 

sion of a fluid pressure producing device com 
prising a large cylinder and a small cylinder dis 
posed. Within the large cylinder, said cylinders 
forming respective large and small chambers 
and having a communication therebetween for 
Ward of the Small cylinder, and valve means on 
the head of Said Small cylinder for closing the 
Communication. 
Another object of the invention is to provide a 

fluid pressure producing device including a large 
cylinder and a small cylinder, a piston recipro 
cable within the cylinders, said piston supporting 
the small cylinder on a suitable bearing surface. 
Another object is the provision in a fluid pres 

sure producing device of a new and improved 
Compound piston assembly functioning within a 
compound cylinder assembly. 
A further object is the provision of a compound 

piston and cylinder assembly comprising a small 
cylinder disposed Concentrically interiorly of a 
large cylinder and a small piston operable with 
in the small cylinder and disposed concentrically 
interiory of a large piston operable within the 
large Cylinder. 
A further object is the provision of a com 

pound piston and cylinder assembly comprising a 
small cylinder shiftable axially within a large 
cylinder to control pressure, discharge of fluid 
from the large cylinder. The small cylinder has 
one end positioned within and supported by the 
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ceiving the high pressure piston and itself being 
reciprocable within the low pressure chamber. 
Other objects and advantages of the invention 

Will appear from the following description taken 
in Connection. With the drawing and forming a 
part of the specification, and in which, 

Fig. 1 is a vertical sectional view of the fluid 
pressure producing device; and 

Fig. 2 is a sectional view of the fluid pressure 
producing device substantially on line 2-2, 
Sig. . R. . 
Referring to the drawing for more specific de 

tails of the invention, represented generally at 
6, is a compound-cylinder comprising an assem 

bly of sheet metal tubing, die castings and 
stampings Welded or otherwise suitably secured. 
together to form an integral unit. The corn 
pound cylinder includes a small movable cyl 
inder 6 and a large stationary cylinder 2. Cyl 
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inder 32 is closed at one end by a head 8 pro 
vided with a discharge port 8 and secured 
therein against displacement, and surrounding 
the discharge port is a resilient washer 26, Dis 
charge port 8 connects to fluid pressure delivery 
pipes or conduits, not shown, for the delivery of 
fluid under. pressure to suitable motors, not 
shown, for the actuation thereof. 
As shown, cylinders 2 and 8 provide a large 

i chamber 22 and a small chamber 23. The large 
chamber 22 has ports 26 and 28 for communican 
tion with a reservoir, not shown, by Way of a port 
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piston assembly which is reciprocable within the 
large cylinder, and the piston assembly has an 
interior high pressure piston portion which re 
ciprocates within the small cylinder. 
Another object is the provision of a fluid pres 

sure producing device comprising a low pressure 
chamber and a high pressure chamber disposed 
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39 in connection. 32. Reciprocable within the 
cylinder A2 is a piston structure 33 including a 
shell 36 provided with a piston head 38 fitted 
Snugly in the large cylinder 2 and having pas 
sages 4 therethrough, and a sealing cup 2 dis 
posed on the head 88 of the piston for control of 
the passages and to provide a compression seal 
within the large cylinder 2. A radially extend 
ed flange 4 on the shell having passages 48 
therethrough is provided to furnish a greater 
bearing surface for the shell on the wall of the 
cylinder 2. Axially extended from the rear of 
the piston head 38 is a circumferential flange 48 
slotted as at 50, and adapted to engage this 
flange to retain the piston 36 against displace 
ment is a washer 52 supported on a retaining 
ring 5 fitted on the open end of cylinder 4. 
The shell 36 has a finished inner bore 56 pro 

viding a bearing surface for a rimportion 58 of 
Small cylinder 4. A retaining ring 60 is seated 
in a groove in the wall of the shell and serves to 

interiorly of the low pressure chamber and in- . 
cluding a high pressure cylinder reciprocably re 55 

retain the cylinder against displacement. 
Piston structure 84 has an inner portion 2 

formed concentrically within the shell 3B con 

  



2 
stituting a high pressure piston which is of 
smaller diameter than the diameter of the small 
chamber 24 within which it is adapted to recip 
rocate. This inner high pressure piston portion 
is hollowed out interiorly providing a chamber 
64 and its wall has a plurality of ports 66 there 
through providing communication between the 
chamber 64 and a chamber 68 back of the pis 
ton. Inner portion 62 has a head 70 fitted there 
on for reciprocation within the small chamber 
24 formed by the Small cylinder 4. The head 
70 has a passage 72 therein providing commund 
cation between chamber 62 and the large cham 
ber 22 within the cylinder by Way of passages 
TS in the rimmed portion 58 of cylinder f4. A 
raised portion 76 on the head 70 serves to seat 
and firmly hold a sealing cup 78 thereon. This 
sealing cup forms the pressure seal within the 
cylinder 4. A bore 80 in the head 79 communi 
cates with the passage 8 and has a plunger 82 
reciprocable therein. 

Plunger 82 has at one end a head 84 in abut 
ting relation to the sealing cup 78 and thereby 
is subjected to fiuld pressure within the Small 
chamber. The plunger has an annular portion 
86 at its opposite end exposed to fluid pressure 
within the large chamber 22. The plunger 82 
is provided with an annular bead 88 defining a 
valve arranged to seat on a rubber gasket 96 in 
the chamber 64 for control of connunication 
between chamber 22 and chamber 64 through 
the passage 72. The valve 88 is normally held 
against its seat by a spring 92 interposed between 
the annular portion 88 of the valve and a plug 
98 threaded into the piston structure 3. 
Plug 94 provides passages 96 through its thread 

ed length and has a recessed back for the recep 
tion of a thrust rod 98. A resilient boot 00 is 
firmly held at one end between the plug and 
piston and is fastened at its other end by means 
of bolts O2 to the retaining ring 54 to thereby 
define the chamber 68 back of the piston. 34. 

Cylinder 4 defining chamber 24 has a tapered 
bore 04 through its rimmed section, the purpose 
of which will hereinafter appear. The forward 
end of the cylinder is closed as by a head foe 
having an opening 98 therethrough registering 
with the port 8 in the head 6 of the cylinder 
f4, and an annular bead on the head foe 
of the cylinder fé is adapted to seat on the 
resilient washer 20 to close the large chamber 
off from the discharge port. The cylinder 4 
is maintained against displacement upon the re 
taining ring 60 by a spring 2 interposed be 
tween the rimmed end of cylinder 6 and shell 
36. A spring 4 interposed between the head 
6 of cylinder 2 and the flange 44 on the shell 

of the piston 36 serves to maintain the piston 
against displacement and to assist in returning 
it to its retracted position. 

In Fig. 1 the parts of the structure are shown 
in the idle position with the piston assembly 34 
retracted and small cylinder 4 held on retaining 
ring 60 of the piston assembly by spring f2. 
In this position the large chamber communicates 
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directly with discharge port 8 as the small cyl- . 
inder is withdrawn away from the head 6 of 
the large chamber. In a normal operation upon 
imparting force from a suitable means not shown 
to the thrust rod 98, the force thereby trans 
mitted results in movement of the piston struc 
ture 34 on its compression stroke. 

During the initial movement of the piston 
on its compression stroke fluid under pressure is 
displaced from the large chamber 22 past the 
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head of cylinder 2 through the discharge port 
8 into fluid delivery pipes not shown, thence 
to suitable motors also not shown for the actua 
tion thereof. The fluid is capable of displace 
ment past the head of cylinder 4 because of the 
pressure velocity head at that point being suf 
ficient to resist the pressure acting on the side 
of the head 08 in chamber 24, until a predeter 
mined pressure is attained on the fluid in the 
System. As the fluid pressure is increased to a 
predetermined pressure, which when multiplied 
by the area of the valve is slightly in excess 
of the load Un the compression spring 92, the 
plunger is moved to trip the valve 88 and there 
by relieve the fluid pressure in the large cham 
ber of the cylinder, a portion of the fluid being 
returned from the large chamber of the cylinder 
through the passage 72, the valve 88, the cham 
ber 64, the passages 66, the chamber 68, and 
thence through port 26, and port 30 into the 
reservoir. Likewise during the relief of pressure 
on the fluid in the large chamber, the spring 
2 becomes effective to move the cylinder 4 

to its seat on the resilient washer 20 and thereby 
close communication between the large cham 
ber 22 and the discharge port f8. Thereafter, 
the pressure developed is attributed solely to the 
movement of the head of the piston 38 within the 
small or high pressure chamber 24. 
Upon release of the applied force, the piston 

3é is moved to its retracted position under the 
influence of spring 4 and fluid is returned 
under pressure from the fluid pipe lines. With 
the return of the piston to its retracted position, 
Spring 92 moves the valve to its closed position. 
As the piston returns to its retracted position, 

a partial vacuum is created in the chamber 24 
and results in drawing fluid from the reservoir 
through the port 26 into the chamber 68; thence 
through the passages 40 in the head 38 of the 
piston, past the sealing cup 42, the passages 46, 
thereon through the passages 78, and past the 
sealing cup 8 into the chamber 24, completely 
filling the chambers 22 and 24. 
With the return of the fluid from the motors 

and fluid line, the chamber 24 may receive a 
quantity of fluid in excess of its capacity and 
under this condition the excessive fluid is dis 
placed therefrom either through the passage for 
ward of the cylinder 4 into chamber 22 or past 
the sealing cup 78 through the tapered section 
f04 of cylinder is through passages 74 into the 
chamber 22. The fluid thus returned to chamber 
22 is then displaced therefrom through passages 
46, the port 28, thence through port 30 into the 
reservoir. The reason for the tapered section on 
the cylinder is for the purpose of permitting the 
free passage of any air that may become trapped 
in the cylinder 24 and thereby eliminate an unde 
sirable effect produced by air in hydraulic pres 
sure producing devices of this type. 
A Small pressure producing cylinder 4 is sup 

ported within by the shell 36 of the piston struc 
ture 34 and held to its seat therein by spring f2. 
The shell 36 carries the low pressure piston seal 
ing cup 42. The high pressure piston portion 62 
which carries on its head sealing cup 78 and re 
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ciprocates within the high pressure cylinder 4 is 
spaced concentrically within the shell 36 to per 
nit the high pressure cylinder 4 to enter the 
space between the shell 36 and the high pressure 
pistOn 62, 
While this invention has been described in con 

nection with certain specific embodiments, the 
principle involved is susceptible of numerous 
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other applications that will readily occur to per 
sons skilled in the art. The invention is there 
fore to be limited only as indicated by the scope 
of the appended claims. 

- I claim: 
1. A fluid pressure producing device comprising 

a large cylinder, a concentrically disposed Small 
cylinder enclosed within and movable relative to 
the large cylinder, and a piston having a part 
reciprocable within the large cylinder and an 
other part reciprocable within the Small cylin 
der, said Small cylinder including a part having 
an external bearing surface supported in the part 
of the piston reciprocable in the large cylinder, 
and means in the piston positioning the small 
cylinder when the piston is in retracted position 
so that the part of the piston reciprocable in the 
Small cylinder is withdrawn therefrom. 

2. A fluid pressure producing device comprising 
a large cylinder and a small cylinder, said large 
cylinder defining a large chamber having a head 
and a port therethrough, said small cylinder de 
fining a Small chamber including a head having 
an opening therethrough registering with the 
port of the large cylinder, a piston having a large 
head and a small head disposed for reciprocation 
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piston assembly embracing and providing a bear 
ing support for the Small cylinder. 

; 6. A fluid pressure producing device compris 
ing a large cylinder, a piston assembly recip 
rocable as a unit therein and comprising a small 
piston head and a large piston head, a small cyl 
inder telescoped within and supported by the 
large piston head of the piston assembly and 
adapted to receive the small piston head of such 
assembly. r 

7. A fluid pressure producing device comprising 
a large cylinder, a piston assembly reciprocable 
therein comprising a large piston head and a 
small piston head, a spring yieldingly urging said 
piston assembly to the retracted position within 
the cylinder, a small cylinder receiving the small 
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within the respective chambers, means for re 
tracting the piston, and means providing mull 
tiple communications between the large chamber 
and small chamber, said small cylinder and pis 
ton movable relative to the large cylinder to close 
said communications. 

3. A fluid pressure producing device comprising 
a large cylinder and a Small cylinder, a pistOn in 
cluding a large head and a small head recipro 
cable within the respective cylinders, a part of 
the piston providing a, bearing surface for the 
small cylinder, said large cylinder having a head 
with a discharge port therethrough defining a 
large chamber, the port being in direct commu 
nication with the large chamber, said small cyl 
inder movable within and relative to the large 
cylinder including a head having an opening 
therethrough registering with the port of the 
large cylinder and defining a small chamber 
therewithin, means on the piston normally hold 
ing the Small cylinder in spaced relation to the 
large cylinder head, and means on the head of 
the Small cylinder for closing the communication 
between the large chamber and discharge port 
upon actuation of the piston. 

4. A fluid pressure producing device comprising 
a large cylinder defining a large chamber and a 
small cylinder defining a small chamber, a head 
on the large cylinder having a discharge port 
therethrough, said small cylinder movable within 
and relative to the large cylinder including a head 
having an opening registering with the port, a 
piston including heads reciprocable within the 
respective chambers, a portion of the piston pro 
viding a Support for the Small cylinder and in 
cluding means for normally spacing the head of 
the small cylinder with relation to the large cyl 
inder head and thereby affording communication 
between the large chamber and. Small chamber, 
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piston head and supported by the large head of 
the piston assembly, and a spring yieldingly urg 
ing said Small cylinder to a determined position 
upon the piston assembly. 

8. A fluid pressure producing device compris 
ing a low pressure chamber having a discharge 
port, a high pressure chamber having a discharge 
port, a piston having parts reciprocable in the 
respective chambers, said high pressure chamber 
supported by the piston part reciprocable in the 
low pressure chamber for shiftable movement to 
establish direct communication between the low 
pressure chamber through both discharge ports 
or to dis-establish such communication. 

9. A fluid pressure producing device compris 
ing, in combination, a large cylinder, a piston 
assembly having a large hollow piston portion 
and a small hollow piston portion, a small cylin 
der supported by the piston assembly within the 
large hollow piston portion and itself receiving 
the Small pistOn portion, and Valve means adapte 
ed to control communication between the two 
ends of the large cylinder through the small hol 
low piston portion. , 

10. A fluid pressure producing device compris 
ing a large cylinder defining a large chamber and 
a small cylinder defining a small chamber, heads 
on the respective cylinders having discharge 
ports therethrough, a piston including heads re 
ciprocable in the respective cylinders, means for 
actuating the piston, a passage in the piston pro 
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viding communication between that portion of 
the large chamber forward of the large piston 
head and that portion of the chamber rearward 
thereof, a normally closed valve controlling the 
passage, the head of the small cylinder normally 
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and means between the head of the small cylinder . 
and the head of the large cylinder for closing said 
communication upon actuation of the piston. 

5. A fluid pressure device comprising a large 
cylinder having a discharge port, a piston assem 
bly reciprocable within the large cylinder, and a 
small cylinder within the large cylinder shiftable 
toward and away from the discharge port and 

70 

controlling communication therethrough, Said. 75 

spaced apart from the head of the large cylinder, 
said small cylinder normally resisted from move- . 
ment, and means providing for the engagement 
of the head of the small cylinder with the head 
of the large cylinder upon pressure development 
due to the actuation of the piston sufficient to 
open the valve and establish communication be 
tween that portion of the large chamber forward 
and aft of the large piston head. 

11. A fluid pressure producing device compris 
ing a large cylinder including a head having a 
discharge port therethrough and a small cylin 
der including a head having an opening regis 
tering with the port, a piston including heads 
reciprocable within the respective chamber and 
a bearing connection between the piston and 
small cylinder having passages therethrough, 
said piston including means spacing the head of 
the small cylinder from the head of the large 
cylinder when in retracted position, and provid 
ing communication between the cylinders aft of 
the small cylinder by way of the passages in the 
bearing connection and forward of the small 

1. 
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cylinder by way of the port in the head of the ders, said small cylinder supported entirely by 
small cylinder. the piston assembly and projecting therebyond 

12. Fluld pressure producing mechanism com- freely within the large cylinder and reciprocable 
prising concentric large and small cylinders each to establish direct communication of the small 
having a discharge port, a piston assembly pro- 5 cylinder with the discharge port of the large cyl 
vided with concentric large and small piston inder. 
heads reciprocable within the respective cylin- HARVEY C. SWIFT. 


