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12 Claims.

My invention pertains to compound cylinders
and is particularly concerned with a type of cylin-
der especially adapted for hydraulic brake sys-
tems and similar fluid systems for transmitting

5 power.
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An object of my invention is to provide a com-
pound cylinder wherein the outlet port is con-
nected directly to the large cylinder.

Another object is to provide a compound cylin-
der wherein no fluid is by-passed back to the
reservoir when the low pressure piston becomes
inactive.

Another object is to provide a new and im-
proved compound cylinder.

Other objects and advantages will become ap-
parent as the description proceeds.

In the drawings, Fig. 1 is a vertical section of
one embodiment of my invention;

Fig. 2 is a similar view of a second embodiment
of my invention;

Fig. 3 is a view of the embodiment illustrated in
Fig. 1 but shows the parts in the positions they
assume when the low pressure cylmder becomes
inoperative; and

Fig. 4 is a view of the embodiment illustrated
in Fig. 2 but shows the parts in the positions they
assume when the low pressure cylinder becomes
inoperative.

Referring to Figs. 1 and 3, I have illustrated
my invention as having a casting 5 providing a
high pressure cylinder 6 and a low pressure cylin-
der 1. The casting also provides the base 8 of
a reservoir 9 having a wall 10 of sheet metal or
other suitable material. The wall 10 is clamped
between a gasket {1 carried by the base 8 and a
spider 12 which is fastened by means of screws
i4 to a flange 13 formed by the upper end of
the casting 8. The edge {5 of spider 12 overhangs
the wall 10 and serves as a retaining means for
the rubber boot 16 which covers the upper end
of the reservoir.

A piston 17 is located in the thh pressure cylin- ’

der 6 and is moved in fluid discharging direction
by a piston rod 18 which may be actuated by a
foot pedal, hand lever, or any other suitable man-
ually-operated or power-driven mechanism. The
lower end of the piston rod i8 is rounded and
simply rests in a socket formed in the upper end
of the piston {71 with which the lower end of the
piston rod 8 forms a separabile connection.

A low pressure piston 19 is threadedly secured
to the high pressure piston {7 and the joint be-
tween the two is sealed by a rubber gasket 20 which
also forms a seal between the high pressure pis-

ton and the wall of the high pressure cylinder. A-

(CL. 60—54.6)

port 21 connects the reservoir with the high pres-
sure cylinder when the high pressure piston is in
the retracted position shown in the drawings.
When the parts are in the position shown in Fig.

1 of the drawings, the low pressure cylinder 7T &
is also in communication with the reservoir by
way of port 21 formed in the wall of the high
pressure cylinder, high pressure cylinder 6, diago-
nal passageways 22 cutting across a corner formed

at the junction of two different diameter por- 10
tions of the low pressure piston, annular space 23
formed between the wall of the low pressure
cylinder and the reduced portion of the low pres-
sure piston immediately in rear of the head there-

of, passageway 24 formed in the wall of the low 15
pressure cylinder immediately in rear of the head

of the low pressure piston, passageway 25 pro-
vided by a boss integral with the wall of the low
pressure cylinder, and passageway 26 formed in -
the wall of the low pressure cylinder at a point 20
immediately in front of the sealing cup asso-
ciated with the head of the low pressure piston.

The low pressure piston 9 has a cylindrical
chamber 27 in which is located a relief valve
spring 28 acting on a piston 29 provided with a 25
sealing gasket 30 and a forward extension 31
which functions as a valve to close the opening in
an annular washer 32 mounted .in the forward
end of the low pressure piston.

A rubber cup 33 forms a seal with the wall of 30 i
cylinder 7T and also prevents leakage between the
extension 31 and washer 32. 'The cup 33 is held
against the forward or lower face of the low
pressure piston by retractile spring 34 which has
one of its ends abutting against a sheet metal cup 35
35 and its other end resting against a sheet metal
valve body 36 which is pressed against a gasket 37
clamped between the end of the casting § and a
shoulder provided by a cap 38 which is threadedly
secured to the lower end of the casting. 40

The valve body 36 has outlet ports 38 which
are normally closed by the flange of a rubber
cup 40. This valve mechanism is described and
claimed in United States Letters Patent No.
1,985,936, of January 1, 1935, in the name of 45
EI‘Wln P, Loweke

One or more fluid conduits 41 may be. con—
nected to the cap 38. These conduits may lead
to brake operating cylinders of the type disclosed
in United States Letters Patent No. 1,832,135, of 50
November 17, 1931, or to any other mechanism
operated by fluid pressure.

- With the parts at rest as shown in Fig. 1 of the
drawings, the spring 34 holds the high and low
pressure pistons in their elevated or retracted 56
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positions. Both the high and low pressure cyl-
inders are in free communication with the fluid
reservoir., The upper part of the cylindrical
chamber 27 is in communication with the reser-

"voir 9 by way of passage 42 formed in the low

pressure piston, and radial passages 43 formed
in the high pressure piston and which lead to
longitudinal grooves 44 likewise formed in.the
high pressure piston. The power end of this
chamber 27 is also in communication with the
reservoir by way of port 45, annular space 23,
passageways 22, high pressure cylinder 6, and

_port2l

‘When force is exerted .upon the plston rod {8,
the high and low pressure pistons move down-
wardly, closing the ports 26 and 21, respectively,
and cutting off communication bet.ween the res-
ervoir and the high and low pressure cylinders.
After the low pressure piston has passed the port
26, continued downward movement of this pis~

-ton. forces fluid from the low pressure cylinder

through the ports 39 and thence to the conduits
41. As the low pressure piston moves down-
wardly, the annular space .23 increases in length,
and the fluid necessary to fill the increased ca-
pacity of this annular chamber is drawn from the
reservoir through grooves 44 and past rubber gas-
ket 20, the outer edge of which collapses suffi-
ciently to permit this flow of fluid therepast.

When the pressure in the low pressure cylinder
and conduits reaches a predetermined value, the
force exerted on the end of extension 31 is suffi-
cient to overcome spring 28, whereupon piston
29, gasket 30 and extension 3{ move upwardly
relative to the low pressure piston and the lower
end of extension 31 is withdrawn from the open-
ing in the washer 32 as shown in Fig. 3. This es-
tablishes free communication between the front
and rear sides of the low pressure piston by way
of the central openings in cup washer 33, washer
32, and port 45.

Rearward movement of the piston 29 is limited
by the engagement of the upper end of its rear-
ward extension .46 with the shoulder 47. There-
after the fluid can by-pass the low pressure pis-
ton and this piston becomes inoperative. The
burden of creating additional pressure is. then
assumed by the high pressure piston which con-
tinues to advance, thereby forcmg addltlonal fluid
into the conduits 4%.

When the desired braking effect has been
accomplished, the operator relieves the force ex-
erted on the piston rod 18, whereupon this rod
may be returned to initial position independently
of the pistons by means of the retractile spring
commonly associated with the brake lever or by
any other suitable means where my compound cyl-
inder is used in fluid systems other than those
associated with hydraulic brakes. The high and
low pressure pistons are thereupon returned to
their retracted position by the spring 34.

In hydraulic brake systems it frequently hap-

pens that the piston of the compression cylinder
is returned faster than the pistons of the brake
actuating cylinders so that a sub-atmospheric
pressure is created in the compression cylinder.
In my compound cylinder the creation of such a
sub-atmospherie pressure would result in draw-
ing fluid from the reservoir through ducts 44 and
past rubbeér gasket 20 into the high pressure cyl-

inder 6. As soon as the pressure in the low
‘pressure cylinder dropped, due to the withdrawal
- of force from the piston rod I8, the extension 31

 would be returned by spring 28 to the position

15

shown in F1g 1 of the drawings, thereby closing

the by-pass through the low pressure piston. The
fluid drawn into the high pressure eylinder dur-
ing the retractile stroke of the pistons would find
its way into the low pressure cylinder through
passageways 48 formed in the low pressure piston &
and thence past the flange of cup washer 33 which
would collapse during this retractile stroke.. .

The embodiment shown in Figs. 2 and 4 of the
drawings is generally similar to that illustrated
in Figs. 1 and 3 and comprises reservoir 50, high 10

‘pressure cylinder 5{, low pressure cylinder 52,

high .pressure piston 53 and low pressure piston
54. The pistons are reciprocated on their fluid
discharging stroke by piston rod (8, as in the
vrevious embodiment. 15

In this embodiment the high pressure piston
83 is held in elevated position by a spring 55
which rests on the low pressure piston 54. The
latter piston is held in elevated or retracted po- .
sition by a spring 56 which is somewhat stronger 20
than the spring 55.

In the position of the parts shown in Fig, 2,
the high pressure cylinder 51 is in free com-
munication with the reservoir by way of opening
51 formed in the rubber cup 58, passageways 60 25
and 61, and grooves 62. If desired, a port 63
may also be provided. The low pressure cylin-
der 52 communicates with the high pressure eyl-
inder 51 by means of passageway 64 formed in
the piston 54 and rubber and metal cups 65 30
and 66.

Initial downward movement of the hlgh pres-
sure piston closes the port 63 and brings the
rubber cup 58 into engagement with the base 67
of a cylindrical member 68, thereby cutting off 35 -
communication between the high pressure cyl- -
inder and reservoir 50. Further advance of
the high pressure piston causes corresponding
advancement of the cylindrical member 68, there-
by compressing relatively weak spring 69 until 40
the lower end of this cylindrical member engages
shoulder 70, whereupon further advance of the
high pressure piston creates equal advance of
the low pressure piston.

By the time the lower end of cylindrical mem- 45
ber 68 has engaged shoulder 70, valve T{ .has
entered passageway 64 and sealed against rub-
ber cup 68, thereby closing the opening through
the low pressure piston. Further advance of
the high and low pressure pistons causes the 50
low pressure piston to discharge fluid info con-
duits 41 through ports 39 formed in valve mem-
ber 36. As the low pressure piston advances,
it creates a vacuum in back of it which draws
additional fluid from the reservoir through 55
grooves 62 and past the collapsed edge of rubber
cup 58.

When a predetermined pressure is reached,
valve Tf is moved rearwardly against the tension
of spring 12, thereby establishing a. by-pass 60
through the low pressure cylinder by way of
passageway 64, the interior of cylindrical mem-
ber 68, and port 13 as shown in Fig. 4. There-
after the fluid may freely by-pass the low pres- r5
sure piston and the high pressure piston func-
tions as-the sole means for creating pressure
on the fluid in conduits 41,

During the retractile stroke of the pistons,
additional fluid from the reservoir may be sucked 70
into the high and low pressure cylinders by means
of grooves 62 and passageways 14, .

While I have illustrated and described two

- embodiments of my invention, it is to be under-

stood that my invention may assume numerous ».
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forms and that the scope of my invention is to
be limited solely by the followmg claims,

I claim:

1. In a hydraulic system of the class described,
the combination of a conduit, a low pressure cyl-
inder connected to said conduit for supplying
fluid thereto, a high pressure cylinder discharg- -
ing into said low pressure cylinder and communi-
cating with said conduit only through said low
pressure cylinder, pistons in said cylinders, a
valved connection between said cylinders, and
means for operating said pistons.

2. In a hydraulic system of the class described,
the combination of a conduit, a low pressure cyl-
inder discharging into said conduit, a high pres-

_sure cylinder communicating with said conduit

only by way of said low pressure cylinder, a
valved connection between said cylinders adapted
to open when the low pressure cylinder attains
a predetermined pressure, pistons in said cylin- .
ders, and means for reciprocating said pistons.

3. In a fluid system of the class described, the
combination of a conduit, a cylinder communi-
cating with said conduit, a piston for creating
a relatively low pressure therein, a second piston

- for creating a higher pressure in said cylinder, a

valve for automatically rendering said first-
named piston inoperative upon the creation of
a predetermined pressure in said cylinder where-
by said high pressure. is communicated there-
through to the conduit, and means for recipro-
cating said pistons.

4. In mechanism of the class described, the
combination of a large cylinder, a piston recip-
rocable therein, said cylinder having a fluid out-
let, a fluid reservoir for said cylinder, a smaller
cylinder interposed between said reservoir and
said large cylinder, said large cylinder com-
municating with said reservoir through said small
cylinder, pistons in said cylinders, and means
for operating said pistons.

5. In mechanism of the class described, the
combination of a fluid reservoir, a high pressure
cylinder communicating therewith, a low pres-
sure cylinder communicating with said high pres- -
sure cylinder and supplied with fluid therefrom,.
a conduit connected to said low pressure cylin-
der, a piston in each of said cylinders, a loaded"
valve in said low pressure piston, said valve
openable to permit fluid to flow from in front of
the sealing portion of said piston to the rear
thereof, and means for operating said pistons.

6. In a fluid system of the class described, the
combination of aligned high and low pressure
cylinders, a fluid reservoir communicating withe
said high pressure cylinder, a piston in each of
said cylinders, said pistons being rigidly connect-
ed, a fluid receiving conduit connected solely
with said low pressure cylinder, means for op-
erating said pistons, and means for connecting
the low pressure cylinder with said high pres-
sure cylinder upon the creation of a predeter-
mined pressure in said low pressure cylinder.

7. In a compound cylinder of the class de-
scribed, the combination of a low pressure cylin-
der, a high pressure cylinder, pistons in said cyl-
inders, a fluid reservoir, means establishing com-
munication between said cylinders and said res-

3

ervoir when said pistons are in retracted posi-

‘tion, means for advancing said pistons, and means

operative upon the creation of a predetermined
maximum pressure in said low pressure cylinder

to open a passageway through the low pressure §
piston and establish communication between the
parts of said cylinders on the pressure sides of said
pistons. ’ '

8. In mechanism of the class described, the
combination of a low pressure cylinder, a fluid 10
reservoir, a high pressure cylinder located between
said low pressure cylinder and reservoir and es-
tablishing communication therebetween, a piston
in said high pressure cylinder, a piston in said
low pressure cylinder for discharging fluid there-
from and for simultaneously drawing additional
fluid from the reservoir and into said high pres-
sure cylinder in front of the high pressure pis-
ton therein, and a conduit for receiving the dis-
charge from said cylinders.

9. In mechanism of the class descnbed the

20

.combination of a low pressure cylinder, a fluid.

reservoir therefor, a high pressure cylinder pro-
viding communication between said cylinder and
reservoir, pistons reciprocably mounted in said 25
cylinders, means establishing communication be-
tween said cylinders when said pistons are in
retracted position, means for advancing said
pistons to cut off communication by way of said
last-named means, and other means to reestab- 30
lish communication between said cylinders upon
the creation of a predetermined pressure in one
of said: cylinders. v ’

10. In a compound cylinder of the class de-
scribed, the -combination of a low pressure cyl- 33
inder, a high pressure cylinder, a piston in each
of said cylinders, the low pressure piston having
a port therethrough for establishing communi-
cation between those parts of said cylinders which
are in advance of said pistons, a loaded valve 40
controlling said port, means for reciprocating said
pistons, a fluid reservoir communicating with said
high pressure cylinder, and a discharge conduit
connected to said low pressure cylinder.

11. In mechanism of the class described, the 45
combination of a high pressure cylinder, a low
pressure cylinder, a high pressure piston in the
high pressure cylinder, a low pressure piston in
the low pressure cylinder, said last-named piston
having an opening therethrough, a valve oper- 50
ated by the initial protractile movement of said
high pressure piston to close said opening, oper-
ating means for said pistons, and a conduit re-
ceiving the discharge from said cylinders.

12. In a hydraulic system of the class de-
scribed, the combination of a conduit, a low pres-
sure cylinder connected to said conduit for sup-
plying fluid thereto, a high pressure cylinder dis-
charging into said low pressure cylinder and com-
municating with said conduit only through said 60
low pressure cylinder, pistons in said cylinders,
a valve subject to outside pressure and the pres-
sure in the low pressure cylinder controlling com-
munication between said cylmders, and means
for operatmg said pistons.
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