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ABSTRACT: A device for transmitting pressurized ?uid from 
a supply to receiver means such as a tank or a cylinder or the 
like, comprises a spool carrying at each end symmetrically op 
posing pistons of diameter larger than the diameter of the 
third piston located in the middle of said spool, the spool being 
moved in either direction by the working ?uid pressure acting 
upon said spool to alternatingly feed either one or another 
port in the housing or to feed and to exhaust the transmitted 
?uid by additional ports provided, and in a self-regulated 
reciprocating action, such as found in the positive displace 
ment' pumps or in the ?uid power controls such as four-way 
valves however without external operators such as motor-driv 
ing pump or solenoid-operating valve, and serves a multipur 
pose duty in a variety of applications of this device. Ap 
propriate seals permanently positioned to remain engaged 
with pistons in all operating conditions are employed. 
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SELF-REGULATING RECIPROCATOR DEVICE 
The present invention provides a device for transmitting 

pressurized fluid from ?uid supply to receiver of any choice, 
such as a tank or an actuating cylinder, with or without ex 
haust means in a housing for escape of the transmitted ?uid 
and without the use of external actuators such as motors or 
solenoids normally serving such devices. It is obviously desira 
ble to provide devices of this type which require no external 
power to actuate, and are extremely simple, reliable and inex 
pensive. For example, if this device is used for ?uid pumping 
as a positive displacement pump, the working ?uid pressure 
acting upon the spool provided would create the necessary 
force to’operate such pump without the need of conventional 
pump driving means such as electric motors or the like 
representing considerable savings in initial cost and in sub 
sequent operating and maintenance cost. 
The present invention provides devices of this general type 

which are suitable for use in positive displacement pumps, in 
fluid power controls such as four-way self-regulating 
reciprocating valves or the like, and which enhance design 
simplicity, reliability and low cost. 
These and other objects and advantages of the invention 

will become more fully apparent from the following descrip 
tion of the embodiment of the invention, taken together with 
the accompanying drawings. 

In the drawings: 
FIGS. la and 1b illustrate cross-sectional views of a device 

embodying the invention combined with position change of a 
spool and representing a positive displacement pump. 

FIGS. 2a and 2b show cross-sectional views with position 
change of spool of a four-way self-regulating reciprocating 
valve of this invention. 
Shown in FIGS. 1a and 1b is a pump housing 10 having a 

continuous central bore 11 symmetrically bored to receive 
slidably a symmetrical spool 12 with two opposing large 
diameter pistons 3 and 3a at each spool end and a smaller 
piston 4 situated midway for entering into the large housing 
bores 13a and 13b and smaller middle bore 14. At the extreme 
end of each large diameter bore provisions are made by means 
of grooves 16 and 16a to receive truarc rings 15 and 15a 
which serve as spool stops and provide an easy spool installa 
tion and maintenance means. 
The pump housing is provided with ?uid infeed port 17 

which terminates with ori?ce 17a in direct communication 
with housing bore l4 serving as port 19 feeding means via an 
nulus 1d, and port 21 feeding means via annulus 20 both cases 
clearly illustrated in FIGS. la and lb. , 

Seals 22, 22a and 22b of O-ring con?guration or the like 
and of appropriate size serve‘as positive sealing means during 
the axial spool sliding when the device is in operation. 

Port 17 may be connected to a supply of pressurized 
hydraulic ?uid or other liquid to feed a receiver as shown in 
FIG. la, the receiver being connected to port 19. The ?uid 
?ow will proceed from port 17, via ori?ce 17a and annulus 18 
into the port 19 serving receiver, while port 21 is sealed from 
the fluid supply by the seal 22 secured to piston 4 and bore 
13b is sealed by seal 22b secured to piston 3. 
The operation of this device will initiate when the force 

created by the working pressure of the fluid inside the annulus 
l3 exerts upon piston 3 a force difference that overcomes 
pressure force acting upon opposing piston 3a including fric 
tion created by seals. FIG. 1a indicates that the pressure in an 
nulus id is small which usually preceeds a pressure buildup 
with ?uid in?ux, at which time increase in ?uid ?ow raises the 
pressure inside the annulus l8 and also pressure acting upon 
piston 3, gradually increasing end force over piston 3 facing 
annulus l8 and ?nally shifting spool to the position illustrated 
in F lG. 1b when this force outbalances resistances present. As 
can be seen from FIG. llb, the ?uid flow now will proceed from 
port 17 via ori?ce 17a, annular space 24) and into receiver 
connected to port 21 while port 19 is sealed from port 17 by a 
seal 22 and bore 13a is sealed by seal 22a of piston 3a. Again, 
when the force created by the working ?uid pressure inside 
annulus 20 upon the piston 3a outbalances resistances offered 

15 

25 

30 

40 

45 

50 

55 

2 
by the piston 3 force including seal friction, the spool will shift 
to return to the original position as shown in FIG. la. Obvi 
ously than the shifting of spool by the working ?uid pressure 
will continue for as long as the supply of ?uid prevails and will 
thus provide a self-reciprocating spool shifting action without 
aid of external operators such as solenoids, motors or other 
source of powerrlt is also obvious that the change of working 
?uid pressures supplied to this device will either speed up the 
reciprocating actionior slow it down and that as such will pro 
vide a self-regulating mode of operation, satisfying conditions 
set forth by this invention. Further, it is obvious too that the 
operation of this pump depends on a single control element, 
such as a simple flow regulator on the infeed line to control 
?uid pressures, and a simple shutoff valve for system start and 
stop function, satisfying simplicity parameters entailed in this 
invention. ' 1 

Shown in FIGS. 2a and 2b are arrangements similar to those 
identi?ed in FIGS. la and lb with exception of housing 30 
which includes additional ports for ?uid ?ow as required by‘ a 
typical four-way valve in which spool shifting opens additional 
exhaust ports 43 and 44 for cylinder “one" and cylinder “t 
wo” exhaust respectfully. The spool con?guration here is 
identical to the spool con?guration described when discussing 
FIGS. la and lb. Also the operation of the device in a four 
way valve envelop is identical in terms of pressure forces act— 
ing upon pistons and shifting spool to either cylinder “one” 
feeding port 33 while cylinder “two” port 41 is exhausting via 
cylinder “two” exhaust port 44, or vice versa, and will need no 
further discussion. The components shown in FIG. 2a and 2 
are as follows: ‘ 

valve housing 30 having a continuous central bore 31 sym~ 
metrically bored to receive slidably a symmetrical spool 32 
with two opposing large diameter pistons 6 and tie at each 
spool end and a smaller piston 40 situated midway for entering 
into the large housing bores 33a and 33b and a smaller middle 
bore 34. At the extreme end of each large diameter bore 
provisions are made by means of grooves 36 and 36a to 
receive truarc rings 35 and 35a which serve as spool stops and 
provide an easy spool installation and maintenance means. 
The valve housing is provided with ?uid infeed port 37 

which terminates with ori?ce 37a in direct communication 
with housing bore 34 serving annulus 38 to feed cylinder 
“one" port 39 in FIG. 2a and also serving annulus 50 to feed 

_ cylinder “two” port 41 in FIG. 2b. 
Seals 42, 42a and 42b of O-ring con?guration or the like 

and of appropriate size serve as positive sealing means during 
the axial spool sliding and change of spool position during the 
valve operation. _ 

Ports 44 and 43 serve as cylinder exhaust means. FIG. 2a 
shows cylinder “one” being energized by the working ?uid 
flowing from port 37 via ori?ce 37a and annulus 38 into port 
39 while the cylinder “two” at port 41 is to exhaust via port 
44, and the seals 42 and 42b seal off the communications with 
other than ports 37 and 39. FIG. 2b shows spool 32 shifted and 
cylinder “one” exhausting from cylinder “one“ port 39 via 

. bore 43a and cylinder “one" exhaust port 43 while the 
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cylinder “two" at port 41 is feeding via annulus 50 in direct 
communication with infeed port 37. The position change and 
cylinder feeding and exhaust in a continuous self-regulated 
reciprocating action of the spool will continue for as long as 
the pressurized ?uid enters port 37 to act upon the pistons 6 
and 6a of this valve. 
The invention is not restricted to the slavish imitation of 

each and every one of the details described above which have 
been set forth merely by way of example with the intent of 
most clearly setting forth the teachings of the'invention. Obvi' 
ously, devices may be provided which change, eliminate, add 
certain speci?c structural details without departing from the 
invention. ’ 

lclaim: 
l. A spool valve device including means de?ning a bore 

having a relatively small-diameter central portion and relative 
ly large-diameter end portions, a spool received for reciproca 
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tion in said bore, said spool having a relatively small-diameter _ 
central the spool. and having relatively large-diameter end 
pistons, said pistons being slidable in the corresponding bore 
portions, a centrally located inlet port to the bore, at least two 
outlet ports spaced along the bore on opposite sides of the 
inlet port, the central small-diameter piston being arranged to 
alternately block flow between the inlet port and each of said 
two outlet ports as the spool reciprocates in the bore, each of 
the large-diameter end pistons being arranged to be acted 
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upon by ?uid pressure between the inlet port and that outlet 
port which is not blocked by the central piston so as to shift 
the spool. 
v2. A device as in claim 1, including seals such as O-rings 

spaced from each other along the spool so that each is posi 
tioned to remain engaged with one of said pistons during the 
spool movement axially under all operating conditions. 
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