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1) We, CREAVCO INC., a corporation
organised under the laws of the State of New
York, United States of America, of 1250
Broadway, Suite 3003, New York, New York
10001, United States of America, do hereby
declare the invention, for which we pray that
a patent may be granted to us, and the
method by which it is to be performed, to be
particularly described in and by the follow-
ing statement:—

BACKGROUND OF THE INVENTION

This invention pertains to drain closures
and, more particularly, to drain closures of the
type used in connection with accumulators.

There are various types of accumulators.
One common type of accumulator has a rigid
container with a flexible and expansible
bladder therein. The bladder may be filled
with a compressible fluid, such as a gas. Air
or any inert gas may be used. The bladder is
usually pressurized to approximately one
half the total system pressure.

Outside the bladder, and within the rigid
accumulator chamber, a substance is stored
which is, relative to the gas, non-compressi-
ble. This substance, which is often an oil or
another liquid used in hydraulics, is stored
within the accumulator at a high pressure. As
such, the compressible gas may be com-
pressed by the relatively non-compressible
oil until the pressures in the accumulator are
equalized. Upon the demand of the system to
which the accumulator is attached, the stored
energy in the bladder will force the stored
non-compressible oil through the accumula-
tor drain until, ideally, all the oil has been
expelled from the accumulator. Thus, energy
stored within the compressed bladder causes
the bladder to expand until it completely fills
the chamber. The -expanding bladder de-
presses a drain closure. Unless the drain
closure remains open until substantially all
of the stored oil in the accumulator is
expelled, some of the oil will be trapped and
not be available for useful purposes within
the system to which the accumulator is
attached. In addition, where the bladder,
upon expanding, extrudes past the drain
closure, it is likely to become pinched or torn

and eventually fail, thereby making the
accumulator inoperative. This is a substan-
tial problem and one which has plagued the
operation of prior art accumulators.

To retain the drain closure open so that
substantially all of the stored oil may be
expelled from the accumulator, a relatively
strong spring is used to bias open the valve
closure. However, the spring cannot be so
strong as to keep the closure open so that the
bladder extrudes past the drain closure head,
with the above-indicated resulting injury.

If, on the other hand, a relatively weak
spring is used to insure that the drain closure
closes before the bladder can be extruded,
the force of the bladder immediately over-
comes the force of the spring and closes the
drain closure while the accumulator is still
charged with a considerable quantity of the
store oil. Furthermore, in the event a large
rate of flow of the stored oil is required
during any short period of time, such as, for
example, in the operation of a hydraulic
brake, the flow of such fluid would resultin a
low pressure area beneath the drain closure
and a high pressure area within the accumu-
lator chamber. As a result, a relatively weak
spring would not be able to overcome the
differential pressure on both sides of the
closure head and the latter may close almost
immediately after the flow of the stored oil
begins.

There have been a number of approaches
to providing an efficient drain closure. Thus,
Mercier, in United States Patent No.
2,932,320, provides a valve in which a
generally cylindrical drain has a hollow
piston slidable secured therein. A leaf spring
is within the drain housing and bears against
the side walls thereof, and is secured within
the piston centrally to the piston top. Circu-
lar holes are in the cylindrical side walls of
the hollow piston to permit the stored oil to
enter and leave the accumulator chamber
through the drain. The valve member pro-
vided by Mercier is characterized by having a
lip which overhangs the accumulator port, so
as to seal the drain shut.

Mercier, in United States Patent RE
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for an accumulator, in which the hollow
piston is centrally supported by a coil spring.
As with the device first proposed by Mercier
(United States Patent No. 2,932,320), sub-
stances entering or leaving the accumulator
chamber will pass directly about the spring.
Like that first Mercier device, the apertures
in the side of the piston are generally circular
in configuration and extend radially with
respect to the cylindrical piston.

Berger, in United States Patent No.
2,659,391, suggests a hollow cylindrical valve
stem in a drain valve. The valve stem portion
of the valve head has an overhanging lip
which engages and seals shut the accumula-
tor drain port. The spring in this instance is a
cylindrical spring coiled about the outside of
the valve stem and bears against the over-
hanging lip.

Most of the aforementioned devices have a
common misinterpretation of the purpose of
the accumulator drain closure. In each in-
stance, the devices proposed are valves and
the valve closures proposed are intended to
seal shut the opening once the bladder has
pressed the closure shut. Because of the
emphasis upon tight sealing, the overhanging
lip of the devices proposed by Berger and
Mercier (2,932,320), tend to catch or engage
the bladder and damage it. All the devices
have in common the fact that the springs
used to urge the closure into an open position
are directly in the flow of the stored material.
It is believed that the impingement of such
material upon the spring will have a detri-
mental effect. It may vary the spring’s
resiliency in response to the flow-rate, direc-
tion of flow, and viscosity of the stored
substance.

In the discussed devices, the springs bear
against the underside of the closure top.
Because the center support provided by the
spring (e.g. Mercier in RE 23,333) the diame-
tral clearance between the housing and valve
must be snug in order to avoid having the
valve pivot in the housing and scar the
housing wall. This requirement further
blocks the flow of stored substances from the
accumulator once the port is closed by the
valve.

The valve drain holes in hollow valves
tend to be small and circular. Liquids flowing
from the accumulator chamber-and into the
drain are required to change direction
sharply thereby reducing pressue in the
valve. The increased pressure differential
between the valve and the accumulator may
cause premature closing of the valve.

Prior art closure valve-type devices have
proven to be inefficient, tending to prema-
turely close and entrapping the stored me-
dium and, in some designs, capturing and
damaging the bladder.

SUMMARY OF THE INVENTION

It is an object of this invention to provide a
drain closure, for the drain of a pressure
accumulator, which will comprise a few
sturdy parts that may be readily assembled
and are not likely to become out of order.

It is a further object of this invention to
provide a drain closure which will remain
open until substantially all of the medium
stored in the accumulator is expelled there-
from, even with profuse and rapid discharge
therefrom.

It is still another object of this invention to
provide a closure for an accumulator drain
which will close before the bladder becomes
entrapped within the drain.

It is another object of this device to
provide a resilient means for use in a drain
closure which, although biasing the closure
member into an open condition, is with-
drawn from the flow path of the stored
medium.

According to the invention there is a
closure device for an accumulator, the accu-
mulator being of the type which has space for
storing substances and which has a bladder
therein, said device comprising:

a) a drain housing have an accumulator
port;

b) a drain closure member, said member
in a closed position closing said accumulator
port so as to prevent the bladder from
entering said housing;

¢) resilient means within said housing for
yieldably urging said member into a non-
closed position, said resilient means being so
disposed as to be spaced from a predeter-
mined path by which substances enter or
leave said drain housing;

d) stop means within said housing for
retaining said resilient means and said mem-
ber within said housing;

e) said member, when closed; being so
spaced from said housing as to permit said
liquid to pass, between said member and said
housing, from said accumulator to the drain.

In the drawings:—

Fig. 1 is a partially sectioned view of an
accumulator having a drain closure con-
structed in accordance with the teachings of
this invention;

Fig. 2 is an enlarged sectional view of the
drain closure of Fig. 1; and

Fig. 3 is a sectional view of the piston of
Fig. 2 taken along line 3—3 of Fig. 2 and
looking in the direction of the arrows.

Prior art devices appear to have been
based upon the premise that the closure for
an accumulator drain is a valve which, upon
closure, should seal off the accumulator
chamber so as to prevent the flow of a stored
medium. Actually, a moment’s consideration
of the function of an accumulator will reveal
that this premise is an incorrect premise. An
accumulator, particularly the bladder type
accumulator, stores a substance—usually
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such a substance as oil or the like—within a
rigid accumulator chamber. A bladder
within the accumulator chamber is inflated
with a compressible gas. There is thus set an
exchange of forces and stored forces,
whereby the oil entering through the accu-
mulator port presses upon the bladder, com-
pressing the gas therein. When equilibrium is
established, no further oil can enter the
accumulator chamber.

The accumulator is part of an overall
system. When the pressure of the system

" drops, the pressure in the bladder will,

therefore, become, by comparison, larger
than the pressure of the oil in the accumula-
tor. As the pressure of the system continues
to drop, the bladder will expand within the
accumulator chamber until it has forced out
most of the oil or, as in most prior art devices,
prematurely closes the drain closure or drain
valve. Thus, it will be seen that the storage of
the oil actually occurs with the drain closure
in an open condition. When the drain closure
is closed, its essential purpose is to inhibit or
prevent the bladder from extruding into the
drain or being grasped and pinched by the
drain closure. At the same time, when the
bladder does extend so as to force the stored
oil from the accumulator chamber, it is
absolutely desirable to remove as much of
the stored oil as possible prior to the closure
closing, thereby blocking the bladder from
entering the drain. Thus, there exists two
contradictory requirements: to prevent the
bladder from entering the drain and, at the
same time, to remove as much of the stored
oil as possible.

Turning now to the drawing, there is
disclosed a typical rigid accumulator 10 (Fig.
1) which has a generally cylindrical shape
and defines therein an accumulator chamber
12. Within the accumulator chamber 12 may
be a bladder 14, having a construction well
known in the art. The bladder 14 may be
simply attached to the accumulator 10 at a
point 16. The bladder 14 is expansible or
compressible under the pressure of the stored
substance which, as indicated above, is gen-
erally oil or the like.

It will be understood that there is, neces-
sarily, a generally compressible medium,
such as gas, in the bladder 14’ and a medium
which is relative to the compressible me-
dium, incompressible in the chamber 12. For
convenience, and not as a limitation, the
compressible medium is generally referred to
hereinafter as “nitrogen” and the incompres-
sible medium hereinabove and hereinafter as
“oil”. Other substances may suggest them-
selves for use in such a device.

In the illustrated embodiment of the pre-
sent invention, which offers particular ad-
vantages by reason of its simple construction,
the bladder 14 is secured, as indicated, at its
upper end at 16 within the accumulator

chamber 12 and is fitted at this point 16 with
a valve 18 for filling the bladder 14 with
nitrogen under pressure. The lower end 20 of
the bladder 14 is free within the accumulator
10. An accumulator closure device 22 (Figs. 1
and 2) is shown at the base 24 of the
accumulator chamber 12. .

The closure device 22 generally comprises
a drain housing 26. Within the drain housing
is aresilient means 28. A closure member 30,
for closing an accumulator port 32, is within
the housing 26. The resilient means 28 is
within the drain housing 26 and biases the
closure member 30 upwardly and through
the accumulator port 32 in the drain housing
26.

The drain housing 26 may be made of any
structural material such as steel, cast alumi-
num, or the like. Preferably, the drain
housing 26 (Fig. 2) is hollow and may have a
generally cylindrical shape, with accumula-
tor and line ports 32 and 34, respectively, at
opposed ends. At the accumulator port end
32 of the housing 26, there may be provided a
radially extending flange 36. This flange 36 is
employed to engage the inner surface 38 of
the accumulator chamber 12, as will be more
fully seen hereinafter.

The interior portion of the housing 26 may
comprise a plurality of cylindrically shaped
juxtaposed portions which proceed coaxially
and stepwise from the widest opening at the
accumulator port 32 down to a smaller
diameter line port end 34. The widest open-
ing 40 of the accumulator port 32 may be
threaded and extend for a fraction of the
overall length of the housing 26. Thus, for
example, the axial length of the widest
opening 40 may be .375 inches and have a
diameter of 2 and 5/8 inches.

The next portion 42 forms that part of the
housing 26 which retains the resilient means
28 and a substantial part of the closure
member 30. The diameter may be somewhat
shorter and occupy a substantial part of the
axial length of the drain 26. For example, the
diameter of this portion 42 may be 2.28
inches and the axial length may be 4 inches.
The purpose of the main part 42 of the
housing 26 will be discussed hereinafter. (All
dimensions provided herein are for illustra-
tive purposes only.)

The final narrowed dimensioned portion
44 comprises a fitting to be secured at the line
port 34. The stop 46 to this part 44 is defined
by a radially extending shelf 46. Thus, the
fitting end 44 may have, for example, a
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cylindrical wall which defines the central
part 42 of the drain housing 26. The spring
28 may extend upwardly approximately half
the length of the central part 42.

The closure member 30 may be, for
example, a generally cylindrical cup-like
member, with its closed end 48 so disposed as
to be within the accumulator chamber 12 at
all times except when spring 28 is fully
compressed. This closure member or piston
30 may have a generally clyindrical configu-
ration with an enlarged collar 50 substan-
tially about the middle thereof. The piston 30
may be made of any rigid material, such as
aluminium or the like.

The collar 50 is defined by radially extend-
ing surfaces at the top 52 and bottom 54.
These surfaces 52 and 54, respectively, inter-
sect the cylindrical surface of the remainder
of the piston 30. The botton radial portion 54
is so dimensioned as to engage the top 56 of
the spring 28. The lower cylindrical portion
58 of the piston 30 is so dimensioned as to fit
within the spring 48. Preferably, the base
thereof 58 may have a chamfer 60 to aid in
the disposing of the piston 30 within the
spring 28.

Step 46 acts as a stop for the lower end of
spring 28 and for the chamfer 60 on the lower
end of the piston. Retaining ring 62 acts as a
stop for the upper end of the collar 5{:.

A retaining ring 62 may be threaded into
the accumulator port 32. The retaining ring
62, upon being threaded into the housing 26
at the uppermost part 40, thereby narrows
the opening and the extending edge thereof
engages the tip radial surface 52 of the collar
50 of the pistorr 30, to thereby retain the
piston 39 and spring 28 within the drain
housing 26.

In the example provided herein, the piston
collar 50 may have an overall diameter of
2.275 inches and the narrower portions 66
and 58 above and below the collar 50 have a
diameter of approximately 2 inches.

As previously indicated, the piston 30 is
hollow. It is also provided with a series of
apertures 68 or openings within the cylindri-
cal side wall 70 thereof so as to permit the
stored oil (not shown) to enter and leave the
accumulator chamber 12. These apertures 68
may, preferably, take the form of substan-
tially elliptical openings, with the major axes
being parallel to the axis of the piston 30.
Preferably, there are four apertures, symmet-
rically disposed about the piston 30 (Fig. 3).
The top wall 72 of each aperture 68 may be
canted at an angle with respect to the radii of
the piston 30. This angle could be, for
example, at approximately 9°. The function
of this angulation of the top wall 72 of each
aperture 68 will be more fully discussed
below.

It will be immediately seen that, with the
piston 30 in its fully opened position (Figs. 1

and 2), the apertures 68 extend from within
the accumulator chamber 12 to within the
housing 26. The purpose of this will be more
fully discussed hereinafter.

It will be noted that the narrower top
portion 66 of the piston 30 is substantially
longer than the narrower bottom portion 58.
In another example, with the piston approxi-
mately 3.31 inches long, the top portion 66
may have a length of 1.125 inches and the
bottom portion a length of approximately .69
inches.

In assembly, the assembled drain housing
26, with the spring 28, piston 30, and
retaining ring 62 in place, may be disposed
with the flange portion 36 against the inner
surface 38 of the accumulator chamber 12. A
selected outer portion 74 of the housing 26
may be threaded. A retaining ring 76 (Fig. 1)
may be threaded about the threaded portion
74 and against the accumulator housing 12 so
as to secure the drain housing 26 in place.

In operation, it will be immediately appar-
ent that the spring 28 urges the piston 30
from almost the base thereof, exerting pres-
sure at the lower radial wall 54 of the collar
50. This is a substantial advantage over prior
art devices in which the spring extended to
the closure top. It is axiomatic that the
shorter the spring travel, the longer will be
the life of the spring and it is likely that the
spring 56 will have a shorter travel than the
prior art springs which extend to the closure
top. In addition, it will be noted that the
spring 28 is disposed along the outer wall of
the widest portion 42 of the drain housing
(with the retaining ring in place). Thus, as oil
enters and leaves the drain housing 26 and
through the apertures 68 of the piston 30 and
via port 34, very little oil comes into contact
with the spring 28. This keeps the spring 28
substantially clear of the effects of such
substances. This has two beneficial effects;
first, the reduced movement of the spring
will, it is believed, increase its life. Second,
most of the stored oil will not pass about the
spring. As a result, the resiliency of the spring
is, under all operating conditions, fully pre-
dictable. It will also be noted that the
juncture of the side wall 70 with the closed
end 48 of the piston 30 has no overhanging
lip at the accumulator port 32. This permits
the piston 39 to close and not engaged the
bladder 14. The apertures 68 are set below
the piston top 48, thereby preventing the
bladder 14 from being grasped and extruded
into the drain housing 26 as the piston 30
closes.

Still another important feature of this
invention is the canted wall opening 72. If
the stored oil were to stream out of the
accumulator chamber 12 through circular
piston openings, as is commonly known in
the art, the sudden change in the direction of
the flow would cause a pressure drop within
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the hollow piston 30. This drop in pressure
would, it is believed, cause the bladder 14 to
close the piston 30 at an earlier point in time
and trap oil inside the accumulator. It is
desirable, however, to keep the piston 30
open for as long as possible until every
remaining bit of stored oil is removed. By
canting the top wall 72 of the apertures 68,
the flow of oil out of the accumulator
chamber 12 impinges upon the wall 72 to
develop a vector force upward in a direction
urged by the spring 28. This aids the spring
28 in maintaining the piston 20 in an open
condition for a longer period of time than
heretofore. In prior art devices, oil flowing
through the drain aperture will apply pres-
sure to the lower portion of the drain opening
and this pressure might alter the pressure
differential i.e. the difference in pressure
between the spring and the liquid pressures
and thereby result in premature closing of
the drain. This is avoided, in the device
shown in the drawings, by arranging that
drain apertures 68 extend both above and
below the accumulator port 32.

Another important feature of this inven-
tion is the diametral clearance between the
piston 30 and the housing 26 i.e. the clear-
ance A between the surface B of piston 30
and the inner wall of retaining ring 62. This
clearance, which may be of the order of 15
thousandths of an inch, permits the flow of
oil from the accumulator chamber 12 with
the piston 30 in a closed position. This
clearance is made possible by the fact that
the spring bearing surface is upon the collar
50 at the outer surface of the piston 30. This
should be compared with such devices as the
one proposed by Mercier in United States
Patent No. RE 32,333. Mercier calls, for
premature closing of his valve. In order to
remove trapped oil, he provides for small
drain holes from within the housing to the
valve. The present invention provides for
larger drain holes, direct flow between the
housing and the piston, and timed closing of
the piston to thereby insure not only the
complete removal of all stored oil by the
expanding bladder, but at a rate which, it is
believed, has not been heretofore experi-
enced. Thus, the difference, as pointed out
above, is that of a closure to the bladder, but
not a valve—as provided in prior art devices.

It will also be seen from the drawings that
when the drain is closed the lower portion of
the piston or cup bottom is substantially
contiguous with the marginal edge 44 of the
accumulator port so as to prevent grasping or
pinching of the bladder upon closing. '

WHAT WE CLAIM IS:—

1. A closure device for an accumulator,
the accumulator being of the type which has
space for storing substances and which has a
bladder therein, said device comprising:

a) a drain housing having an accumula-
tor port,;

b) a drain closure member, said member
in a closed position closing said accumulator
port so as to prevent the bladder from
entering said housing;

¢) resilient means within said housing for
yieldably urging said member into a non-
closed position, said resilient means being so
disposed as to be spaced from a predeter-
mined path by which substances enter and
leave said drain housing;

d) stop means within said housing for
retaining said resilient means and said mem-
ber within said housing,

e) said member, when closed; being so
spaced from said housing as to permit said
liquid to pass, between said member and said
housing, from said accumulator to the drain.

2. A closure device as recited in Claim 1,
wherein said resilient means abuts said mem-
ber adjacent the end of said member within
said housing.

3. A closure device as recited in Claim 2,
wherein said resilient means is a spring
within said housing, said member comprising
a cup-like member slidably secured within
said housing, the cup bottom being disposed
to close said accumulator port with said
member fully within said housing, said
spring pressing against said housing and
being disposed against said member substan-
tially proximate to the open marginal edge of
said cup-like member.

4. A closure device, as recited in Claim 3,
wherein said side wall of said member is
substantially complementary with said hous-
ing wall such that, upon said member being
in said closed position, said cup bottom is
substantially continuous with said accumula-
tor port marginal edge so as to prevent
grasping or pinching the bladder upon clos-
ing.

5. A closure device, as recited in Claim 3,
wherein said member having drain holes
through said side wall, such that the sub-
stances may enter and leave the accumulator
therethrough in said predetermined path.

6. A closure device, as recited in Claim 5;
wherein at least a part of said member wall
defining said drain holes is canted with
respect to said side wall such that the
substances leaving said accumulator inpart a
force to urge said member into said open
position.

7. A closure device, as recited in Claim 6,
wherein said drain holes have a generally
elliptical shape which, with said member in a
fully open position, extend from within said
accumulator to within said drain housing.

8. A closure device, as recited in Claim 7,
wherein said, canted portion of said member
wall defining the drain holes is proximate to
said cup bottom wall.

9. A closure device, as recited in Claim 8,
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wherein said spring engages said member at
said cup side wall.

10. A closure device, as recited in Claim
9, wherein, with said member being in said
closed position, said cup bottom, in combina-
tion with the marginal edge of said accumu-
lator port, forms a substantially continuous
surface to thereby substantially inhibit the
extrusion or pinching of the bladder between
said member and said housing.

11. A closure device, as recited in Claim
10, wherein said member further comprises
collar means about said cup side wall, said
collar being within said housing, said spring
engaging said collar, said collar engaging
said stop means so as to prevent said member
from being urged out of said housing by said
spring.

12. A closure device, as recited in Claim
11, wherein said housing having a generally
cylindrical shape, said member being a
generally cylindrical piston substantially
complementing said housing cylindrical wall
with said collar portion thereof being cylin-
drical and disposed substantially adjacent to
said marginal edge of said cup-like piston;
said drain holes extending through said
cylindrical side wall of said piston; said
spring being a coil spring and complement-
ing said cylindrical wall of said housing and
adapted to receive within said coils the part
of said piston between said collar and said
marginal edge; said collar extending radially
to the juncture of said piston side wall; said
spring abutting one of said two radially
extending collar walls; said housing having a
system port adapted to being secured to a
system and extending radially inwardly from
said part of said housing having said spring
and piston therein, said spring being dis-
posed upon said radial wall of said housing
defining said system port, said stop means
comprising a retaining ring; said accumula-
tor port receiving therein and secured thereto
said retaining ring, said ring engaging said
second of said two radial collar walls, to
thereby retain said piston and said spring
within said housing; said canted wall being
disposed at an acute angle with respect to the
radius extending from the axis of said cylin-
drically shaped housing.

13. A closure device, as recited in Claim
12, wherein said side wall of said piston
being substantially complementary with said
retaining ring such that, upon piston being in
said closed position, said piston bottom being
substantially continuous with said accumula-
tor port marginal edge so as to prevent
grasping or pinching the bladder upon clos-
ing.

14. A closure device as recited in Claim
13, wherein there are four of said drain holes
symmetrically disposed about said piston.

15. A closure device for use in an accu-
mulator, the accumulator being of the type

which has a bladder therein and space for
storing liquids, said device comprising:

a) a drain housing having an accumula-
tor port within the accumulator;

b) an accumulator port closure member
extending within said housing and through
said accumulator port so as to, in one
position, close said accumulator port and be
fully within said housing, and, in another
position, extend from within said drain
housing, and without said accumulator port;

¢) resilient means within said housing for
resiliently urging said member into said open
position from said closed position, said resil-
ient means engaging said member substan-
tially at the end thereof within said housing;

d) means for retaining said member and
said resilient means within said housing, and

e) said closure member when closed be-
ing so spaced from said housing as to permit
said liquid to pass between said member and
said housing from the accumulator to the
drain.

16. A closure device as recited in Claim
15 wherein the substances pass through said
drain housing in a predetermined path, said
resilient means being disposed so as to be
spaced from said path.

17. A closure device for use in an accu-
mulator, the accumulator being of the type
which has a bladder therein and store sub-
stances, said device comprising:

a) a drain housing having an accumula-
tor port through which the substances pass;

b) a hollow drain closure member in
combination with said housing and having a
closed position for closing said accumulator
port and being slidable with respect to said
housing, said member having an open condi-
tion with respect to said housing; said mem-
ber having apertures therein for permitting
the substances to enter and leave the accu-
mulator and through said member and said
housing in a predetermined path, at least one
wall portion of said member defining said
aperture being disposed at an angle such that
the substances leaving the accumulator im-
part a force against said wall portion so as to
urge said member towards said open condi-
tion:

c) resilient means within said housing
and abutting said member to yieldable urge
said member into said open condition;

d) stop means for retaining said member
and said resilient means within said housing;

e) said closure member, when closed,
being so spaced from said housing as to
permit said liquid to pass between said
member and said housing from the accumu-
lator to the drain.

18. A closure device, as recited in Claim
17, wherein said resilient means is disposed
so as to be spaced from said predetermined
path.

19. A closure device, as recited in Claim
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18, wherein said resilient means abuts said
member adjacent an end thereof within said
housing.

20. A closure device, as recited in Claim
19, wherein said member comprises a cup-
like piston, the cup bottom thereof with said
piston being in said closed position com-
prises, in combination with the marginal
edge of said accumulator port, a substantially
continous closure surface so as to substan-
tially inhibit the grasping and extruding of
the bladder between said piston and said
housing.

21. A closure device, as recited in Claim
17, wherein said member comprises a cup-
like piston, the cup bottom thereof with said
piston being in said closed postion comprises,
in combination with the marginal edge of
said accumulator port, a substantially conti-
nous closure surface so as to substantially
inhibit the grasping and extruding of the
bladder between said piston and said hous-
ing.
22. A closure device for use in an accu-
mulator, the accumulator being of the type
having a bladder therein and having space
for storing liquid under pressure, said device
comprising:

a) a drain housing having an accumula-
tor port;

b) a member for closing said accumula-
tor port so as to substantially prevent the
bladder from entering said drain housing,
said member when closed being so spaced as
from said housing as to permit said liquid to
pass between said member and said housing
from accumulator to the drain;

c) resilient means within said housing;
said member being capable of moving, with
respect to said housing; from said closed
position to an open position, said resilient
means urging said member into said open
position; and

d) retaining means for retaining said
resilient means and said closing member
within said housing.

23. A closure device as recited in Claim
22 wherein said closing member comprises a
hollow, cup-like member having drain holes
in the side wall thereof.

24. A closure device for an accumulator
substantially as herein described with refer-
ence to the accompanying drawing.

25. An accumulator which includes a
closure device as claimed in any of claims 1
to 24.

For the Applicants,
CARPMAELS & RANSFORD,
Chartered Patent Agents,

43 Bloomsbury Square,
London WCI1A 2RA.

Printed for Her Majesty’s Stationery Office by Burgess & Son
(Abingdon) Ltd.—1981. Published at The Patenit Office,
25 Southampton Buildings, London, WC2A 1AY,
from which copies may be obtained.



1592597 COMPLETE SPECIFICATION

This drawing Is a reproduction of
1 SHEET the Original on a reduced scale

W

ALAAR TN WA

NN




