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UNITED STATES PATENT OFFICE 
2,426,320 

HYDROPNEUMATIC ACCUMULATOR, 
William Messinger, Philadelphia, Pa. 

Application August 10, 1945, Serial No. 610,095 
(CI. 103-5) Claims. 

1. 
This invention relates to a pressure intensifier 

or accumulator for maintaining a supply of liq 
luid, most commonly water or oil, continuously 
under pressure. Heretofore this was accom 
plished by the use of a pump driven by an elec 
tric motor, which forced liquid into a charging 
Cylinder against weight or other resisting force. 

It is one object of this invention to accom 
pish the function described above without em 
ploying a motor and pump. For this purpose I 
propose to utilize the mill supply of compressed 
air, which is usually maintained at 80 to 100 
lbs./sq. in. In this manner the initial expense 
and Overall Space occupied by the equipment, 
as Well as maintenance costs, are substantially 
reduced. 
A further object of this invention consists in 

utilizing the mill supply compressed air to force 
liquid from a reservoir into a charging cylinder 
from which the liquid is withdrawn for use, and 
after the cylinder has been charged to a pre 
determined degree, cutting off the compressed 
air from the reservoir and introducing it into 
a low pressure or compressed air cylinder for 
applying pressure to the liquid in the charging 
cylinder. 

It is another object of this invention to pro 
Wide a pressure accumulator Which utilizes mill 
Supply compressed air instead of a motor and 
pump and which Operates automatically to apply 
and to disconnect the air pressure when the 
charging cylinder has been filled and emptied to 
a predetermined degree. 

It is another object of this invention to in 
tensify the mill supply air pressure to make 
availabie to the mill hydraulic pressure of a 
much higher magnitude than the mill supply. 

Further objects and advantages of this inven 
tion will become apparent in the following de 
tailed description thereof. 
In the accompanying dra Wings, 
Fig. 1 is a vertical section of a hydro-pneu 

matic accumulator embodying my invention, the 
section being taken substantially on the line 
:- of Fig. 4. 

Fig. 2 is a vertical section taken substantially 
on the line 2-2 of Fig. 4. 

Fig. 3 is a portion of a section taken on the line 
3-3 of Fig. 4. 

Fig. 4 is a plan view, partly sectioned horizon 
tally on the line 4-4 of Fig. 1. 

Fig. 5 is an enlargement of the valve section 
and bore of Fig. 2. 

Fig. 6 is a view similar to Fig. 5 showing the 
valve in another operating position, 
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2 
Referring to the drawings, the hydro-pneu 

matic accumulator embodying this invention 
may comprise a casing 0 within Which is formed 
a liquid reservoir , a charging cylinder 2, a 
compressed air cylinder 3 and a valve mech 
anism 6. Liquid from the reservoir if is forced 
into the charging cylinder 2, in a manner to be 
described, and the liquid is then held under pres 
sure by means of a piston 5 operating in the 
charging cylinder and forming part of a Com 
pound piston element 6 having another piston 
it operating in the compressed air cylinder 3. 
Compressed air is supplied to the compressed 

air cylinder, in a manner to be described, be 
neath piston so as to maintain pressure on the 
liquid in the charging cylinder, and a multiplica 
tion of the pressure may be obtained by form 
ing the area of the pistOn 7 larger than the 
area of piston 5. By this means, for example, 
mill supply pressure of 100 lbs./sq. in. may be 
utilized to supply hydraulic pressure of 1600 
lbs./sq. in. The control of the flow of liquid 
from the reservoir to the charging cylinder and 
the control of the compressed air is effected by 
the valve mechanism. Which may comprise a hol 
low tubular valve member 20 operating Within 
a bore 2 within the accumulator casing f. 
In the position of the parts shown in Figs. 1 

and 2, the charging cylinder 2 has been filled 
with liquid and compressed air has been fed 
into the botton of compressed air cylinder 3 
for maintaining the piston element, and hence 
the liquid in the charging cylinder, under pres 
sure. In this position of the elements, com 
pressed air from the mill-supply which is under 
80 to 100 lbs. pressure is supplied through pipe 
connection 25 and hole 26 connecting with the 
bore 2. in the position of the valve shown in 
Figs. 1, 2 and 5, the hole 26 connects with an 
annular chamber 27 formed within the valve 
body 20, and the annular chamber 2 communi 
cates with an annular groove 3) in the casing 
and with horizontal hole 3, vertical hole 32 and 
horizontal hole 33 leading directly into the bot 
tom of compressed air cylinder 3. In this posi 
tion of the parts, therefore, mill-supply com 
pressed air from pipe connection 25 is being Sup 
plied to the compressed air cylinder below pis 
ton? to apply this pressure to the liquid in the 
charging cylinder 2. 
As the liquid under pressure is Withdrawn from 

the charging cylinder through the check valve 35 
for use in the Warious mill Operations, the piston 
element will travel upwardly until a prede 
termined amount of liquid has been withdrawn 
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from the charging cylinder, or, stated differently, 
until the charging cylinder has emptied to a pre 
determined degree at which point it is necessary 
to Operate the Valve mechanism SO as to a CCOm 
plish the function of replenishing the liquid in 
the charging cylinder. 
To accomplish the above function, the piston 

element f6 has fixed thereto a tappet rod 3 
which carries a rod collar 38 so positioned that 
when the charging cylinder has emptied to a pre 
determined degree and the piston element 6 has 
travelled upwardly to a predetermined degree the 
tappet rod 37 sliding upwardly through an open 
ing 39 will cause the rod collar 38 to engage an 
arm 40 fixed to the valve member 20 and will 
therefore lift the valve member. Such lifting 
Will, aS Shown in Fig. 6, accomplish the following 
three functions: 

(1) Disconnection of the compressed air line 
from the Compressed air cylinder. 

(2) Wenting of the compressed air from the 
compressed air cylinder to the atmosphere. 

(3) Application of compressed air to the reser 
Voir to force liquid from the reservoir into the 
charging cylinder. 
To accomplish the above functions reference 

may be made to Fig. 6 wherein it is disclosed that 
lifting of the valve member 20 causes an annular 
groove 42 in the valve member to register with 
the annular groove 39 which through holes 3 , 
32 and 33 communicates with the compressed air 
Cylinder. The annular groove 42 is connected by 
a plurality of drilled holes S3 to the hollow in 
terior 45 of the valve member 20 which is open 
at its upper end to the atmosphere. Therefore, 
as soon as annular grooves 3) and 42 register, 
the compressed air in the cylinder 13 will be 
vented through holes 33, 32, 3, annular grooves 
30 and 42, drilled holes 43 and hollow interior 45 
of the valve member 20 to the atmosphere. The 
liquid in the charging cylinder is therefore no 
longer under higher than atmospheric pressure. 
At the same time that the compressed air cylin 

der 3 has been connected to the atmosphere, its 
connection to the source of compressed air 
through pipe connection 25 is cut off because the 
annular chamber 2 has moved out of registry 
With the annular groove 30. 
The upward movement of the valve member 20 

accomplishes the third function set forth above, 
namely, forcing liquid from the reservoir into 
the charging cylinder f2, by reason of the fact 
that the annular chamber 27 which is connected 
to the pipe connection 25 now registers with an 
annular groove 50 in the casing which connects 
by horizontal hole 5? and vertical hole 52 with 
the reservoir . The compressed air pressure 
now being applied to the reservoir forces liquid 
from this reservoir through strainer 53 into inlet 
54 and thence upwardly into pipe 55, vertical 
drilled hole 56, continuing pipe 57, check valve 
58 and horizontal pipe 59 into the charging cylin 
der. The cylinder is thus charged with liquid 
from the reservoir under pressure from the com 
preSSed air entering through pipe connection 25. 
The filling of the charging cylinder continues, 

and as it does So, the piston element is depressed 
Since there is only atmospheric pressure in the 
compressed air cylinder 3 on the lower side of 
the piston element. When the charging cylinder 
has filled to a predetermined degree it is neces 
Sary to perform the following steps: 

(1) Disconnect the compressed air line from 
the reservoir, - - 
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4. 
(2) Connect the compressed airline to the com 

pressed air cylinder. 
(3) Went mill-supply pressure from reservoir. 
These Steps are accomplished by means of 

another rod collar 70 carried by the tappet rod 
3 and adapted to engage arm 40 of valve mem 
ber 20 at a predetermined point in the downward 
travel of the piston element and hence when the 
charging cylinder has been filled to a predeter 
mined degree. This engagement of rod collar 70 
with the arm a lowers the valve member to the 

In this position the 
annular chamber 2 is moved out of registry with 
annular groove 5) and Since annular chamber 27 
is in Communication. With the Source of con 
pressed air, the compressed air pressure is cut off 
from the annular groove 50 and hence is cut off 
the reservoir Which COnnects to the annular 
groove 53 through holes 5 and 52. At the same 
time annular chamber 27 again is brought into 
registry with annular groove 3) which is in com 
munication with the compressed air cylinder 
through holes 31, 32, and 33, whereby the com 
preSSed air is again Supplied to the compressed 
air piston . The liquid in the charging cylinder 
is therefore again under intensified mill-supply 
pressure and is maintained so throughout the up 
Ward travel of the piston element. At the same 
time an annular chamber 2 is brought into 
registry With the annular groove 5), and since 
chamber 12 communicates with the hollow in 
terior of the valve member 2) through drilled 
holes 3, mill-supply pressure on the reservoir 
will be vented to the atmosphere. 
This accumulator is often used on a high pres 

sure oil line which forms a closed system. Dis 
charge out of the high pressure System can be 
returned through return line connection 8) and 
check valve 8 f. The return oil is at much higher 
pressure than any pressure which can occur in 
the reservoir , even in the interval when mill 
Supply air pressure is admitted. Consequently 
the check Valve will always operate to permit the 
return of oil to the reservoir . 
In accordance with the patent statutes, the 

preferred embodiment of the invention has been 
described, but it will be understood that changes 
may be made Within the scope of the appended 
claims which define the in Vention. 

Having described my invention, What I claim 
and desire to secure by Letters Patent is: 

1. In combination, an accumulator for main 
taining a quantity of liquid continuously under 
pressure, the accumulator having a charging cyl 
inder for the liquid, said cylinder having an inlet 
and an outlet, a Valve mechanism for controlling 
said inlet and outlet, a liquid reservoir connected 
to the charging cylinder, a source of compressed 
air, means whereby compressed air from the 
source is applied to the liquid in the reservoir to 
force the liquid into the charging cylinder, and 
means actuated in response to a predetermined 
amount of liquid supplied to the charging cyl 
inder for disconnecting the compressed air from 
the reservoir and applying the pressure of the 
compressed air to the liquid in the charging cyl 
inder, characterized by a compressed air cylinder, 
a piston element operating in the charging cylin 
der and the compressed air cylinder, the liquid 
acting on One end of the piston element and the 
compressed air acting on the other end. 

2. In combination, an accumulator for main 
taining a quantity of liquid continuously under 
pressure, the accumulator having a charging cyl 
inder for the liquid, said cylinder having an inlet 
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and an Outlet, a valve mechanism for controlling 
Said inlet and outlet, a liquid reservoir connected 
to the charging cylinder, a source of compressed 
air, means whereby compressed air from the 
Source is applied to the liquid in the reservoir to 
force the liquid into the charging cylinder, and 
means actuated in response to a predetermined 
amount of liquid Supplied to the charging cylin 
der for disconnecting the compressed air from the 
reservoir and applying the pressure of the com 
pressed air to the liquid in the charging cylinder, 
characterized by a compressed air cylinder, a 
compound piston element having One piston op 
erating in the charging cylinder and another pis 
ton operating in the compressed air cylinder, the 
liquid acting on one piston and the compressed 
air acting on the other piston. 

3. A device as specified in claim 2, character 
ized by the fact that the piston operating in the 
compressed air cylinder has a larger area than 
the piston operating in the charging cylinder. 

4. A device as specified in claim 1, character 
ized by connections from said Valve mechanism 
to the cylinders and reservoir and to the atmos 
phere, and means whereby the piston element 
actuates the valve mechanism in response to a 
predetermined reduction in the quantity of liquid 
in the charging cylinder to disconnect the com 
pressed air from the respective end of the piston 
and evacuate the compressed air cylinder. 

5. A device as specified in claim 1, character 
ized by connections from said valve mechanism 
to the cylinders and reservoir and to the atmos 
phere, and means whereby the piston element 
actuates the valve mechanism in response to a 
predetermined reduction in the quantity of liquid 
in the charging cylinder to disconnect the com 
pressed air from the respective end of the piston 
and evacuate the compressed air cylinder, and 
means whereby the valve mechanism connects 
the compressed air from the source to the reser 
voir after disconnecting the compressed air from 
the compressed air cylinder. 

6. A device as specified in claim 1, characterized 
by a connection from said valve mechanism to the 
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cylinders and reservoir and to the atmosphere, and 
means Whereby the piston element actuates the 
Valve mechanism in response to a predetermined 
reduction in the quantity of liquid in the charg 
ing cylinder to disconnect the compressed air from 
the respective end of the piston and evacuate the 
compressed air cylinder, means whereby the valve 
mechanism connects the compressed air from the 
Source to the reservoir after disconnecting the 
compressed air from the compressed air cylinder, 
and means carried by the piston element for op 
erating the valve mechanism. 

7. A device as specified in claim 1, characterized 
by connections from said valve mechanism to the 
cylinders and reservoir and to the atmosphere, 
and means whereby the piston element actuates 
the valve mechanism in response to a predeter 
mined reduction in the quantity of liquid in the 
charging cylinder to disconnect the compressed 
air from the respective end of the piston and 
evacuate the compressed air cylinder, means 
whereby the valve mechanism connects the com 
pressed air from the source to the reservoir after 
disconnecting the compressed air from the com 
pressed air cylinder, means carried by the piston 
element for operating the valve mechanism, the 
charging cylinder being provided with an outlet 
for the liquid, the piston element being adapted 
to move from one limiting position to another 
as a predetermined amount of liquid is supplied 
to and withdrawn from the charging cylinder, 
and means whereby the piston element actuates 
the valve mechanism when the piston element 
reaches the limiting positions. 

WILLIAM MESSENGER. 
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