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This invention relates to oil filtration systems, 
particularly those dealing with engine oil, and 
more specifically to filters for use in such systems. 
One object of the invention is to provide an 

improved filter for use infiltration systems of the 
kind described and claimed in my United States 
Patent No. 2,423,329, issued July 1, 1947. 
In the oil filtration system described in the 

above mentioned specification unfiltered oil was 
pumped through the filter inlet into the filter 
container and thence around and through the 
filter element in the latter, the filtered oil then 
flowed to the bearings via a main outlet pas 
sage which was connected to the bearings and 
which communicated both with the interior of 
the filter element and with a cylinder in which a 
spring-urged control valve of the piston type was 
slidable. The function of the control valve was 
to allow unfiltered oil to return to the Sump from 
the filter container through an auxiliary outlet 
when the pressure of filtered oil in the main out 
let passage exceeded a predetermined figure. In 
this manner, no unfiltered oil could reach the 
bearings and, further, the amount of oil passing 
through the filter element was only the net 
amount required by the bearings. - 

It has been found in practice that the control 
of the return of unfiltered oil to the sump by 
means of a slidable piston-type control valve may 
not be entirely satisfactory, since particles in the 
unfiltered oil may penetrate into the clearances 
between the piston and its cylinder and may lodge 
between the cut-off edges. - 
This disadvantage is overcome by the present 

invention, whereby the flow of unfiltered oil back 
to the sump or other container is controlled by a 
seated, dirt cutting valve and not by a valve of the pistOn type. 
The present invention, therefore, provides a 

filter, which comprises a control valve member 
adapted to allow unfiltered oil to return to the 
Sump or other container from the filter through 
a subsidiary outlet when the pressure of filtered 
oil in the main outlet passage exceeds a predeter 
miner figure, the said control valve member com 
arranged to cooperate with a valve seat surround 
ing a paSage which communicates permanently 
With the oil inlet side of the filter and which, 
when the valve is unseated, communicates with 
the subsidiary outlet, so that unfiltered oil from 
the filter can return to the sump or other con 
tainer, and a piston part which is operatively 
connected to the valve head and is exposed on one 
side to the filtered oil pressure and on the other 
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side both to the unfiltered oil pressure, which 
exerts a thrust equal and opposite to the thrust 
on the valve head, and also to the thrust of a 
control spring which acts to hold the said dirt 
cutting edge upon its seat except when the pres 
Sure of the filtered oil exceeds a predetermined figure. 
Thus, the valve head will be balanced if the 

area of the face of the piston part upon which 
the unfiltered oil pressure acts is made equal to 
the area of the valve head. 
In a preferred construction, the dirt-cutting 

edge of the valve head is hardened and cooperates 
with a hardened valve seat on a hollow closure 
member which is aranged in a valve head cylin 
der and which communicates permanently with 
the unfiltered oil inlet to the filter. The cylinder 
communicates permanently with the subsidiary 
outlet from the filter between the valve seat and 
the end of the cylinder, the piston part of the 
control valve member being slidable in a separate 
cylinder which, on one side of the piston part is 
in permanent communication with the unfiltered 
oil Space of the filter container and, on the op 
posite side of the piston part, is in permanent 
communication with the main outlet for filtered oil from the filter. 

In this construction, the end of the cylinder 
in which the piston part of the control valve 
member is slidable, opposite to its end which com 
municates permanently with the main outlet for 
filtered oil from the filter, receives its oil from a 
hollow closure member arranged in a recess com 
municating with the cylinder, the interior of the 
closure member being in permanent communica 
tion with the unfiltered oil space of the filter 
container. - 

In order to prevent unfiltered particles coming 
into contact with the piston part, means, which 
conveniently consists of a supplementary strainer 
or filter element, is provided, which, as will be 
explained hereinafter, exercises no restriction on 
the full pressure of the unfiltered oil acting upon 
the piston. - - 

One constructional form of the invention, 
applied to an oil filter, will now be described, by 
Way of example, with reference to the accom 
panying drawings, whereon: 
Figure 1 is a rear elevation of the filter; 
Figure 2 is a Section on the line A-A in Figure 1; 
Figure 3 is a plan, section of the filter head on 

the line B-B in Figure.1; and 
Figure 4 is a Vertical section of the filter head 

(on the line,C-C in Figure 3. 
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is connected by suitable passages or conduits to 
the bearings or other places of use. The outlet 4 
is connected to the engine Sump or the supply 
container. 
When the oil circulating pump commences to 

operate, oil is circulated through the inlet 2 and 
pressure is built up in the inlet passages on the 
inlet side of the filter element 6. If the oil is 
cold and viscous, the amount of oil that can pass 
through the filter element is limited and, conse 
quently, the pressure of the oil increases and the 
conventional pump relief valve (not shown) may 
open. Whether or not this occurs, the pressure 
of the unfiltered oil in the inlet port 2 in the 
head, the sloping passage 36, the central hole 8 
in the left hand closure plug 17 and under the 
valve' head 29 similarly increases. Simultane 
Ously, the pressure of the unfiltered oil in the 
sloping passage 35, the central hole 23 in the 
right hand closure plug 22 and the right hand 
end of the piston cylinder 4 on the right of the 
piston 3 also increases. Since the head of the 
piston 3 is of the same diameter as the valve 
Seating edge 39 the thrusts of the unfiltered oil 
pressure acting upon the opposite ends of the 
control valve member are in equilibrium, the 
valve head is consequently held in contact With 
its seat only by the control valve spring 34. 
When the oil passes through the filter element, 

however, the pressure of the filtered oil in the 
interior of the element, in the outlet passage 3A 
in the head surrounding the centre bolt 7, in the 
third sloping passage 37 and in the piston cylin 
der 4 on the left of the piston 3 also builds up 
and, when as a result of back pressure built up 
from the bearings it reaches a predetermined 
value, it forces the pistOn 3 with the control 
valve members 28 and 29 to the right against the 
thrust of the control valve spring 34. The valve 
head 29 is thus moved away from its seat and 
allows unfiltered oil to pass via the Valve head 
cylinder 3 and the Subsidiary outlet port 4 in 
the head into the sump or other container. 

Conversely, when the pressure of the oil in 
the main outlet 3 falls below the predetermined 
figure, the valve spring 34 thrusts the valve head 
29 into contact with its seat and closes the Sub 
sidiary discharge outlet 4. 

Since unfiltered oil is thus controlled by the 
valve head 29 the latter necessarily operates in 
unfiltered oil. Since, however, the valve head is 
not of the piston type and is formed with a dirt 
cutting edge 30, the likelihood of the movement 
of the control valve member being hampered by 
suspended particles is negligible. - 

Further, since the pressure in the valve head 
cylinder 3 is equal to the pressure (generally 
atmospheric) of the oil in the Sump or other con 
tainer while the pressure of the oil in the piston 
cylinder 4 on the right of the Spindle guide 5 
is the outlet pressure, there is no possibility of 
particles in the unfiltered oil in the valve head 
cylinder becoming wedged in the guide because 
any oil leakage through the guide will be filtered 
oil under pressure and will take place in the 
direction towards the valve head cylinder 3 and 
the sump or other container and Will effectively 
prevent the entry of particles into the guide. Any 
leakage from the bore 4 to the valve head cylin 
der 3 will be slight and, therefore, there will be 
substantially no flow of oil through the passage 
37. When the passage 37 and the bore 4 are 
filled with filtered oil merely the change in filtered 
oil pressure at the outlet 3 will be transmitted to 
the underside of the piston head 3. 

Since, as has previously been explained, it is 
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6 
necessary to balance the thrust of the unfiltered 
oil from the inlet side of the filter acting upon 
the valve head 29 by an equal thrust upon the 
right hand end of the piston 31, it is necessary 
to cause oil at the inlet pressure which is nor 
mally unfiltered to act upon the right hand end 
of the piston. Such oil, however, passes through 
the fine strainer 27 mounted upon the right hand 
closure plug 22 before reaching the piston. Since 
there is no passageway past the piston this oil 
is static and exerts its static pressure upon the 
piston. Consequently, the restricted area of the 
strainer does not restrict the full and free ap 
plication of the oil inlet pressure to the piston 
just as though the oil were unstrained. 

I claim: - - - - - 

1. A filter comprising in combination a head 
having an inlet for unfiltered oil adapted to be 
connected to a source of oil under pressure, a 
main outlet for filtered oil adapted to be con 
nected to a place of use of the oil, and a sub 
Sidiary outlet for unfiltered oil adapted to be 
connected to a receptacle, a filter container, 
means for detachably connecting said filter con 
tainer to Said head, a tubular filter element 
mounted in said filver container of Such size that 
an annular Space is formed in said filter con 
tainer between the latter and said filter element, 
a port in said head connecting said inlet with 
said annular Space, a passage formed in said 
head connecting the interior of said filter ele 
ment with Said main outlet, a chamber in said 
head in communication. With Said subsidiary out 
let, a Second passage providing communication 
between said chamber and said inlet, a valve seat 
Surrounding the outlet end of said passage, a 
Second chamber in said head, a cylinder in Said 
head having One end communicating with said 
Second chamber, a third paSSage connecting the 
opposite end of Said cylinder with said main out 
let, a fourth passage providing communication 
between said second chamber and said annular 
Space, and a control valve assembly slidably ar 
ranged in said head and adapted to allow un 
filtered oil to flow to said receptacle through said 
Subsidiary outlet When the pressure of filtered 
oil in said main outlet exceeds a predetermined 
value, said assembly comprising a valve head 
having a dirt cutting edge normally seated 
against Said valve seat in Said first chamber, a 
piston part Slidable in said cylinder between said 
third passage and the end of said cylinder which 
Communicates with said second chamber, means 
Operatively connecting said valve head and Said 
piston part, Said piston part being acted upon on 
One side by the preSSure of the filtered oil at 
the main outlet and on the other side by the 
pressure of the unfiltered oil in said second cham 
ber which exerts a thrust equal and opposite to 
the thrust on said Valve head, and a control 
Spring acting on Said piston part to bias said 
valve head toward said Valve Seat. - 

2. A filter as claimed in claim 1 wherein the 
outlet from said Second passage into Said first 
chamber is formed by a hollow closure member 
mounted in said head in Said chamber and has 
formed on One face thereof Said valve Seat. 

3. A filter as claimed in claim 1 wherein said 
means connecting said valve head and Said pis 
ton part comprises a spindle slidable in a bore 
between said first chamber and Said cylinder. 

4. A filter as claimed in claim 1 including aux 
iliary filter means interposed between said fourth 
passage and said piston part for preventing par 
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ticles in the unfltered oil from coming into con 
tact with said piston part. 

5. A filter as claimed in claim 1 including a 
hollow closure member mounted in Said head in 
said second chamber and having a peripheral 
groove formed in its outer surface in communi 
cation with the outlet from Said fourth paSSage, 
a port in said closure member providing con 
munication between said groove and Said Sec 
ond chamber, and a strainer fitted in said groove 
to prevent particles in the unfiltered oil from en 
tering said second chamber. 

6. A filter as claimed in claim 1 wherein said 
main and Subsidiary outlets and Said inlet Open 
out into a lateral flat face formed on said head 
and which is adapted to form a joint with a core 

8 
responding flat face on a device upon which the 
filter is used. 
CAMILLE CLARESPRANKLING LE CLADR. 
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