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ABSTRACT: A hydraulic circuit including a reservoir, a pump 
for withdrawing fluid therefrom and for directing it under 
pressure through a control valve and to a hydraulic motor and 
means for directing return fluid back to the reservoir and 
through a filter which is disposed entirely within the reservoir. 
The filter has no external fluidtight housing and fluid is filtered 
by passing outwardly through a hollow filter unit so that the 
filtered fluid passes at relatively low pressure and velocity into 
the body of fluid in the reservoir to avoid agitating and aera 
tion of the fluid supply therein. 
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FLTERSYSTEM FORHYDRAULICCIRCUIT 
Filters for oil in hydraulic systems are generally made with a 

housing having inlet and outlet openings to which conduits 
may be attached. Generally, the fluid to be filtered is directed 
into the housing exteriorally of a hollow filter unit then passes 
through the unit and from the interior thereof to the outlet 
opening. Since the fluid goes through the filter at relatively 
high pressure, it is ejected through the outlet opening and con 
duit attached thereto rather forcibly and at high velocity into 
the reservoir to which it is returned for further use. This often 
causes aeration of the fluid in the reservoir and air becomes 
entrained in fluid which is withdrawn by a pump and directed 
to a fluid motor or the like causing cavitation in the pump and 
unsatisfactory operation of the motor. These disadvantages 
are overcome by the present invention which is directed to a 
hydraulic circuit in which the filter has no ordinary housing, is 
placed interiorally of a reservoir and ejects fluid from its ex 
terior surface under relatively low pressure and low velocity. 
The invention is disclosed in detail in the accompanying draw 
ing and described by reference to the drawing in the following 
specification. 

In the drawing: 
F.G. 1 is a schematic view of a hydraulic circuit embodying 

the present invention; 
FIG. 2 is a sectional view through the filter shown in FIG. 1; 

and 
FIG. 3 is a similar view of a slightly modified form of the 

filter. 
The schematic illustration of FIG. shows a tank 10 which 

serves as a reservoir for hydraulic fluid. The fluid is withdrawn 
from the tank through a line 12 and by a pump 14 which 
directs it through a valve 16 and selectively to opposite ends of 
a hydraulic motor, shown as a jack 8, by way of lines 20 and 
22. The valve A6 is illustrated as a spool-type valve which may 
be operated either manually or by the force of fluid in a pilot 
system. Neither of such actuating means are illustrated herein 
since they are conventional and form no part of the present in 
vention. . 

Valve 16 also serves to receive return fluid from the hydrau 
lic motor and direct it to a filter and back into the tank. For 
example, fluid under pressure going to either end of the motor 
18 through line 20 or line 22 will move a piston 24 in the 
motor and cause ejection of fluid from the opposite end 
through the opposite line. This return fluid will be directed 
through a line 26 within the tank, through a filter generally in 
dicated at 28 and thence returned directly to the body of fluid 
within the tank. 
The filter is illustrated in FIG.2 as having a hollow cylindri 

cal unit of filter material 32 encased between inner and outer 
perforated metal sleeves 34 and 36 respectively. An end clo 
sure 38 at one end of the filter is secured against a wall of the 
tank at an opening therein by means of cap screws such as 
shown at 40. A centrally disposed screw 42 extends part of the 
way through the filter and threadedly engages a tubular inlet 
fitting 44 to draw an end closure 46 against the opposite end 
of the filter. The end closure 46 also serves as a spring 
chamber for a relief valve presently to be described. 

in operation, oil returned from the hydraulic motor and 
through the valve 16 is directed into the filter by line 26 and 
enters the hollow filter unit through perforations 49 and the 
tubular member 44. As oil passes through the filter unit it 
emerges through the perforations in the outer cylindrical 
member 36. These perforations are large and numerous 
providing a large flow path so that the pressure and velocity 
are greatly reduced when compared with conventional filters 
where the outflow line would be approximately the size of the 
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inflow line 26. Thus the combining of the filtered oil with the 
supply in the reservoir is accomplished with a minimum of 
agitation and consequent aeration. 

If periodic replacement of the filter unit is neglected and 
pressure builds up within the filter because of clogging, a valve 
element 47 which is slidable on the tubular member 44 will be 
opened against the closing force of a spring 48 and the unfil 
tered liquid will be admitted to the tank through a relief line 
50. A conventional relief valve shown at 52 is associated with 
a control valve 16 for relieving excess pump pressure. 
A slightly modified form of the filter of F.G. 2 is illustrated 

in FIG. 3 wherein an end closure 38' replaces the end closure 
38 of FIG. 2 and receives two or more long cap screws 42' 
which are threaded into the end closure 46' at the opposite 
end of the filter for retaining it in place. With this modified 
construction, fluid from the inlet conduit 26 is free to flow 
straight through the fitting 44' without the obstruction shown 
in FG, 2. 

claim: 
1. In a hydraulic circuit which includes a reservoir, a pump 

for withdrawing hydraulic fluid from the reservoir, a motor to 
which the fluid may be directed from the pump and a return 
line from the motor to the reservoir, wherein the improvement 
comprises a filter disposed within the reservoir and operably 
associated with the end of the return line, said filter having an 
element of generally cylindrical configuration with a hollow 
center, first and second closure means at either end of the ele 
ment, means to introduce fluid to be filtered through said first 
closure means, the outer surface of the filter element being ex 
posed to the interior of the reservoir, and relief valve means 
associated with said first closure means for communicating 
said hollow center of said filter element with said reservoir 
when excessive pressure buildup occurs in said filter. 

2. The improvement of claim 1 in which the filter has no ex 
ternal housing and fluid passing through the filter element 
flows directly into the reservoir. 

3. The improvement of claim 1 in which a wall of the reser 
voir is provided with an opening, means securing an end of the 
filter to the wall to close said opening, a closure for the op 
posite end of the filter, and threaded securing means extend 
ing through said first end and into the closure at the opposite 
end. 

4. The improvement of claim 1 wherein said relief valve 
means comprises a relief valve in the form of a valve element 
and a spring biasing said valve element against the end of said 
filter element associated with said first closure means. 

5. The improvement of claim 4 wherein said means to in 
troduce fluid through the first closure means comprises a tu 
bular member and wherein said valve element is slidable on 
said tubular member. 

6. The improvement of claim 5 wherein said tubular 
member extends into the hollow center of said element, 
thereby communicating fluid to said hollow center. 

7. The improvement of claim 6 further including means 
closing the end of tubular element which extends into said hol 
low center and at least one perforation in the side of said tubu 
lar member intercommunicating the interior of said tubular 
member with said hollow center. 

8. The improvement of claim 7 wherein said means closing 
the end of tubular element comprises a centrally disposed 
screw extending part way through the filter and threadably en 
gaging said tubular element. 

9. The improvement of claim 4 further including a relief line 
intercommunicating the spring side of said relief valve ele 
ment with the interior of said reservoir. 


