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FLUID PRESSURE ACCUMULATING APPARATUS 

BRIEF SUMMARY OF THE INVENTION 

This invention relates to apparatus adapted for use in 
a vehicle such as a motorcar or the like driven by an in 
ternal combustion engine in which a ?uid pressure 
pump such as an oil pressure pump, or the like, is 
driven by utilizing the foregoing internal combustion 
engine, and the output of the pump is accumulated in 
an accumulator for being ready for use. 
According to the invention a supply conduit is con 

nected between the ?uid pressure and the accumulator 
and a control valve is interposed in the conduit so that 
when the pressure within the accumulator reaches an 
upper limit, it responds thereto so as to form a short 
circuit between the supply conduit and a return conduit 
whereas when the pressure within the accumulator 
reaches a lower limit, it responds thereto so as to elimi 
nate the ShOI'trCII'CLIIt. 
The control valve can be formed as a spool valve 

within a valve housing that is pushed to its closing posi 
tion by a spring acting on one end thereof and to its 
opening position by the pressure within the accumula 
tor acting on, the other end thereof. The control valve 
can also be formed as a ball valve within a valve hous 
ing and is pushed to its closing position by a spring act 
ing on one end thereof and to its opening position by 
the pressure within the accumulator acting on the other 
end thereof. . a 

In further accordance with the invention, a ?uid pres 
sure operated device of open center type can be inter 
posed in the supply conduit between the ?uid pressure 
pump and the control valve and a ?uid pressure oper 
ated device of closed center type can be interposed be 
tween the accumulator and the return conduit. 

BRIEF DESCRIPTION OF THE DRAWING 

This invention will next be explained with reference 
to the accompanying drawing wherein: 
FIG. 1 is a sectional side view of one embodiment of 

this invention; 
FIG. 2 is a sectional side view of another embodiment 

of this invention; and 
FIG. 3 is a sectional side view of amodified embodi 

ment. ' 

DETAILED DESCRIPTION 

Referring to the drawing, numeral‘ 1 denotes an inter 
nal combustion engine mounted on a vehicle, such as 
a motorcar or the like, numeral 2 denotes a ?uid pres 
sure pump such as an oil pressure pump driven by the 
engine 1 and numeral 3 denotes a tank connected to 
the inlet of the pump 2, the outletv of the pump 2 being 
connected to an accumulator 5 through a supply con 
duit 4. Numeral 6 denotes a ?uid pressure operated 
machine of closed center type, such as an oil pressure 
brake, which is connected at its inlet with the accumu 
lator 5 through a conduit 7 and at its outlet with the 
tank 3 through a return conduit 8. Thus, the machine 
6 is interposed between the accumulator 5 and the re’ 
turn conduit 8. A control valve 9 for opening and clos 
ing communication or a short circuit between the sup 
ply conduit 4 and the return conduit 8 is interposed in 
the supply conduit 4. The control valve 9 may be 
formed as either of spool valve type as shown in FIG. 
1 or ball valve type as shown in FIGS. 2 and 3. 
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2 
The embodiment shown in FIG. 1 will next be‘ de 

scribed as follows: ' 

The valve 9 comprises a spool valve 11 slidable 
within a valve ‘housing 10, and a valve chamber 11a 
containing the spool valve 11 is provided on one side 
with an inlet opening 12 connected to the pump 2 and 
an exhaust opening 13 connected to the return conduit 
8 in such a manner that these openings are adjacent to 
one another, the chamber 11a also being provided on 
the other side thereof with an outlet opening 14 con 
nected to the accumulator 5 with a ball valve type 
check valve 15 interposed in opening 14. An annular 
passage 16 is formed around the spool valve 11 'so as 
to provide constant communication between the inlet 
opening 12 and the outlet opening 14 and an annular 
passage 17 is formed by a groove in the outer periphery 
of the spool valve 11 and is in communication with the 
exhaust opening 13. Additionally, the spool valve 11 is 
provided at one end with a push spring 18 and also with 
a pressure chamber 20 which contains a stationary 
plunger 19 therein. Chamber 20 is in communication 
with the annular passage 16. The spool valve 11 is in 
contact at its other end with a plunger 21 which is in 
a pressure chamber 22 which in turn is in communica 
tion through a conduit 23 with the accumulator 5. 
Thus, the plunger 19 is subjected to the input pressure 
to be supplied to the accumulator 5 for pushing the 
valve 11 to the right, and the plunger 21 is subjected to 
the pressure within the accumulator 5 for pushing the 
valve 11 to the left, the pressure receiving area of the 
plunger 19 being smaller than the pressure‘ receiving 
area of the plunger 21. , > 
The operation is as follows: ' I 

When the pressure within the accumulator 5 is zero 
or very low, the valve 11 is urged by the spring 18 and 
by the input pressure, which acts on the plunger 19 to 
move to the right to the position as illustrated in FIG. 
1 so that the output ?uid from the pump 2 is supplied 
through the conduit 4 to the accumulator 5 and is accu 
mulated therein. When the pressure within the accu 
mulator 5 rises and reaches a predetermined upper 
limit, the pressure acts on the valve 11 ‘through the 
plunger 21 from the pressure chamber 22 side and 
moves the valve 1 1 to the left whereby the annular pas~ 
sages l6, 17 are brought into communication with one 
another and the input pressure within the annular pas 
sage 16 begins to drop. Thereby, the input pressure act~ 
ing on the plunger 19 is rapidly decreased, and in ac 
cordance therewith the pushing force to the right on 
the valve 11 is rapidly decreased and thereby the valve 
is rapidly moved to the left. In this way, the annular 
passage 16, 17 are brought into greater registry with 
one another, so that the output‘ of the pump 2 ?ows out 
therethrough into theretum conduit 8 and is returned 
to the tank 3 and thus the supply of the pressure to the 
accumulator 5 is suspended by virtue of the short cir 

' cuit which is formed. If, then, the pressure ?uid within 
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the accumulator 5 is used for the operation of the pres 
sure operated machine 6 and the pressure thereof is 
gradually lowered and reaches a lower limit, the pres 
sure within the pressure chamber 22 and, accordingly, 
the pushing force acting on the valve 11 to the left 
through the plunger 21 is decreased, so that the valve 
11 is moved to the right and thereby the communica 
tion between the annular passages 16, 17 ceases and 
the short circuit is removed. As a result, the pressure 
within the annular passage 16 is rapidly increased, so 



3 
that the force acting on the plunger 19 is rapidly in 
creased, whereby the valve 11 is rapidly moved to the 
right to return to the illustrated position for being ready 
for the next operation. 
FIG. 2 shows a modi?ed embodiment of the control 

valve 9 and herein the same numerals will be used for 
the same structure as illustrated in FIG. 1 and prime 
numerals for modi?ed structure. The construction 
comprises a ball valve 11’ within a valve housing 10'. 
A valve chamber 110 containing the ball valve 11’ is 
provided with an inlet opening 12' connected to the 
pump 2 and an exhaust opening 13' connected to the 
return conduit 8 in such a manner that ‘the openings 
12’, 13’ are located on the opposite sides of the ball 
valve 11' and, the valve chamber 11a is also provided 
on the side of inlet opening 12' with an outlet opening 
14’ connected to the accumulator 5. Additionally, the 
ball valve 11' is provided on one side with a spring 18' 
by which it is pushed to its closing position, and on the 
other side with a pressure chamber 22’ and a plunger 
21’ contained therein, the pressure chamber 22' being 
connected to the accumulator 5 through a conduit 23' 
having an ori?ce 30. Additionally, there is provided 
within the valve housing 10' a pilot‘valve which serves 
to provide communication between the pressure cham 
ber 22’ and the valve chamber 11a, the pilot valve com 
prising a ball valve 25 urged by a spring 24 to a closing 
position and contained in a valve chamber 26. The 
chamber 26 is connected at its rear portion to the pres 
sure chamber 22' and at its front portion to the valve 
chamber 11a. Additionally, a plunger 29 is movable 
back and forth in chamber 26-both by the pressure 
within a pressure chamber 27 connected to the valve 
chamber Ila, and by a spring 28. 
The operation will next be explained as follows: 
If the pressure within the accumulator 5 rises and 

reaches the upper limit, the interior of the pressure 
chamber 22’ is subjected to this high pressure, so that 
the plunger 21’ is pushed thereby and is moved to the 
right in the drawing, whereby the ball valve 11’ is 
pushed against the action of the pressure within the 
valve chamber Ila and that of the spring 18’, and the 
valve 11' is opened. Accordingly, the output of the 
pump 2 is set for exhaust from the valve chamber 11a 
through the ball valve 11’ into the return conduit 8. By 
this exhaust, the pressure within the ball valve chamber 
Ila is rapidly decreased and the force exerted on the 
back of the ball valve 11’ is further decreased as a re 
sult of which the ball valve 11' is moved to the right 
rapidly and reaches a fully open, short-circuit position. 
In this case, the pressure within the pressure chamber 
27 is also lowered and thereby the pushing force of 
plunger 29 acting on the ball valve 25 is increased but 
at that time the accumulator pressure and the force of 
spring 24 acting on the opposite surface of the ball 
valve 25 are greater than the force on the plunger 29 
and thereby the ball valve 25 is kept closed. When the 
pressure within the accumulator 5 is lowered and 
reaches the lower limit, the pressure within the pres 
sure chamber 26 is decreased, so that the ball valve 25 
is opened by thepushing action of the plunger 29 and 
the ?uid within the valve chamber 26 ?ows into the 
valve chamber lla through the valve 25 and then is ex 
hausted via the exhaust opening 13’ to the tank 3. By 
this exhaust, the pressure within the valve chamber 26 
and that within the pressure chamber 22' are rapidly 
lowered and thereby the ball valve 11’ is closed by the 
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4 
pushing action of the spring 18'. This valve closing, the 
pressure within the valve chamber 11a is increased, so 
that the ball valve 1 l ’ is further pushed in its closing di 
rection to eliminate the shortcircuit. In this case, the 
pressure within the pressure chamber 27 is also in 
creased and the plunger 29 is retreated thereby against 
the action of the spring 28, so that the ball valve 25 is 
again closed for being ready for the next operation. 
FIG. 3 shows a modi?ed version of FIG. 2 in which 

the outlet side of the ball valve 25 constituting the pilot 
valve is connected through a passage 31 directly to the 
exhaust opening 13’, instead of being connected 
through the valve chamber 11a, and the pressure within 
the accumulator 5 is also applied to the interior of the 
pressure chamber 27 in front of the plunger 29 through 
a conduit 32, so that when the pressure within the accu 
mulator 5 reaches the lower limit, the pressure in front 
of the plunger 29 is also lowered so that the plunger 29 
may be easily advanced for opening the pilot valve 25 
whereby the operation becomes highly sensitive. 
Thus, according to this invention, the output fluid of 

the pump 2 is passed to the return conduit 8 when the 
pressure within the accumulator 5 reaches its upper 
limit and the output ?uid of the pump 2 is passed to the 
accumulator 5 when the pressure within the accumula 
tor 5 reaches its lower limit, whereby the pressure 
within the accumulator 5 is automatically maintained 
between the upper limit and the lower limit and the 
?uid pressure operated device 6 can be always oper 
ated with certainty. Additionally, when the pressure 
within the accumulator 5 reaches its upper limit, the 
pump is released from any load and thus wastage of 
power can be eliminated and any unnecessary rise in 
?uid temperature can be prevented. The control valve 
can be operated simply and accurately by being formed 
as a spool valve or a ball valve. 

Additionally, according to an additional feature of 
this invention, the foregoing circuit arrangement can 
be provided with two kinds of ?uid pressure operated 
devices, that is, a ?uid pressure operated device of 
open center type which in ordinary operation permits 
pressure ?uid to ?ow therethrough, and a ?uid pressure 
operated device of closed center type which in ordinary 
operations prevents the pressure ?uid from ?owing 
therethrough, the arrangement being such that either 
of these devices can be operated at any desired time. 
Namely, the closed center type device 6 is interposed 
between the accumulator 5 and the return conduit 8 as 
mentioned before, and an open center type device 33 
is interposed in the supply circuit 4 between the pump 
2 and the control valve 9. When the devices 5 and 33 
are so provided as above, the device 33 does not ob 
struct any supply of pressure ?uid from the pump 2 to 
the control valve 9 in the ordinary case because it is of 
the type that ordinarily allows pressure ?uid to ?ow 
therethrough, but it can be operated at any desired 
time by being supplied with a pressure ?uid from the ' 
pump 2. Additionally, the device 6 does not exhaust the 
pressure ?uid within the accumulator 5 to the return 
conduit 8 therethrough in the ordinary case because it 
is of the type that normally prevents pressure ?uid from 
passing therethrough, but it can be operated at any de 
sired time by being supplied with pressure ?uid from 
the accumulator 5. 

Relative to the above use of the expressions “open 
center” and “closed center,” types of these devices are 
respectively shown in US. Pat. Nos. 3,233,408 and r 
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3,272,085 of Feb. 8, 1966 and Sept. 13, 1966 respec 
tively. 
Thus, according to this feature of this invention, the 

foregoing circuit arrangement can be provided, without 
being affected in its control operation, with two kinds 
of fluid pressure operated devices, so that these devices 
can be operated at any desired time, and a separate cir 
cuit construction for each device is unnecessary and 
the construction becomes simple. 
What is claimed is: 
1. Fluid pressure accumulating apparatus in combi 

nation with a reservoir, a ?uid pressure pump coupled 
to said reservoir and driven by an internal combustion 
engine, and an accumulator, said apparatus comprising 
a supply conduit connected between the pump and ac 
cumulator, an exhaust conduit coupled to said reser 
voir, and control valve means coupled to said conduits 
and the accumulator for forming a short circuit be 
tween the supply conduit and exhaust conduit when the 
accumulator is at an upper limit pressure and for re 
moving the short circuit when the accumulator is at a 
lower limit pressure, said control valve means compris 
ing a valve housing, said supply conduit leading into 
said housing, said accumulator being connected to said 
housing, a valve member in said housing controlling 
fluid ?ow between the supply conduit and the accumu 
lator, spring means acting on the valve member to urge 
the valve member in one direction to close communica 
tion between the supply conduit of the exhaust conduit 
and remove the short circuit, and means for applying 
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6 
the pressure of the ?uid within the accumulator on the 
valve member to urge the same in opposite direction to 
form said short circuit, said valve member being a spool 
valve, said valve housing having an annular passage 
leading to said supply conduit and to said accumulator, 
said spool valve having an annular passage in communi 
cation with said exhaust conduit, said spool valve being 
in a position during short circuit in which the annular , 
passage in the spool valve is in communication with the 
annular passage in the housing, said valve means fur 
ther comprising a ?rst plunger in contact with said 
valve member and subjected to the pressure of the ?uid 
in the accumulator to urge the valve member in said 
opposite direction, said spool valve having a bore in 
communication with the annular passage in the housing 
whereby the bore is at the pressure prevailing in the 
supply conduit, a stationary second plunger extending 
into said bore such that the pressure of the ?uid in the 
bore acts to urge the spool valve in said one direction, 
said ?rst plunger having a greater cross-sectional area 
than the stationary second plunger, and a check valve 
in said housing between the annular passage in the 
housing and the accumulator. 

2. Apparatus as claimed in claim 1 comprising a ?uid 
pressure operated device of open center type inter 
posed in said supply conduit between the pump and the 
control valve means, and a second ?uid pressure oper 
ated device of closed center type interposed between 
the accumulator and the exhaust conduit. 
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