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57 ABSTRACT 
A lubricating oil filtering device comprising a mag 
netic filter having a magnet in a tank equipped with an 
inlet port and an outlet port, an inner chamber for 
storing secondary oil, a series of polycurvedsurface fil 
ters to cover the periphery of the inner chamber, the 
tank supplying the primary oil to the outer surface of 
the filter alone, a magnet block which establishes a 
magnetic gap to choke the top of the inner chamber, 
and a secondary oil outlet port in the magnetic block 
to obtain a tertiary oil. 

3 Claims, 4 Drawing Figures 
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LUBRICATING OL FILTERING DEVICE 
SUMMARY OF THE INVENTION 

This invention relates to a lubricating oil filtering de 
vice, and the main object is to heighten the filtering ef 
ficiency and to double the lubricating oil efficiency and 
the machine life. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a side elevational view showing in cross sec 

tion the lubricating oil filtering device of this invention, 
FIG. 2 is a cross sectional plan view taken along line 

A-A in FIG. 1, 
FIG. 3 is taken along sectional plan view important 

portion across the line B-B in FIG. 1, and 
FIG. 4 is a perspective view of the magnet block 

parts. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENT 
Lubricating oil, by its own nature, has the object of 

reducing the wear in shafts and other rotating portions. 
Portions which are usually rotated inevitably undergo 
wearing on the rotating portions, and the worn fine me 
tallic particles are mixed into the lubricating oil, deteri 
orating the efficiency of the lubricating oil, and requir 
ing early exchange of the lubricating oil. For the pur 
pose of filtering the lubricating oils, earlier magnetic 
filters had a magnet in the tank which is equipped with 
an inlet port and an outlet port. But with such devices 
in which a magnet is simply made present between the 
inlet port and the outlet port, impurities in the lubricat 
ing oil were not removed effectively. 
According to this invention, metallic powder, dust, 

and all other impurities contained in the lubricating oil 
stored in the engine crank casing, etc. can be removed 
more completely, to increase the filtering efficiency. 
The lubricating oil filtering device of this invention is 
described below by referring to an embodiment shown 
in the drawings. 
The filter 1 is formed in a series of continuous zig-zag 

polycurved fanfolded surfaces extending radially out 
ward from and along the periphery of the inner cylinder 
3 which is punched with many openings 2. On the top 
and bottom of the filter there are crowned covers 4,4. 
Hence the lubricating oil flowing into the inner cham 
ber 5 is a secondary oil turned through filtration from 
the primary oil which has infiltrated through the zig-zag 
slit surface of the radially arranged filter 1. 
A second cylinder 7 punched with many openings 6 

is provided concentrically within the inner cylinder 3, 
and between the inner cylinder 3 and the second cylin 
der 7 is inserted one or more magnet blocks 8. Said 
magnet block 8 consists of angular-ringlike magnets 
and thin iron plates having a diameter nearly equal to 
the inner diameter of the cylinder 3. The iron plates are 
well-adhered to the upper and lower surfaces of the 
ring-like magnets. The said thin iron plates define gaps 
9,9' at their inner and outer peripheries and are weld 
adhered onto the inner surface of the wall of the inner 
cylinder 3 by means of several support pieces extending 
upward around the periphery of the upper thin iron 
plate. By making the inner cylinder 3 of an iron, the 
inner cylinder 3 itself will be magnetized, and removal 
of fine iron powder in the lubricating oil can be in 
creased. The magnet block 8 is shut off at its top and 
bottom with thin iron plates; hence the magnetic force 
converges in the radial direction, and fine powder of 
iron is adsorbed onto the gaps 9,9'. In the inner cylin 
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2 
der 3 is inserted a threaded rod 10 having a diameter 
permitting it to slide in the double cylinder 7 from the 
bottom of the tank 11 through the packing 12 and 
spring 13. The threaded rod 10 itself has a screw thread 
10' on the top to be screwed into the boss 15 of the 
holder i4, so that the holder 14 and the tank 1 are set 
up as a single unit. In addition, the filter 1 is always 
pushed up to the level of boss 15 due to said spring 13. 
Through the threaded rod 10 is formed a flow-out 

port 16 in a radial direction along a diameter of the rod 
10 and at a position facing the center of the second cyl 
inder 7. The flow-out port 16 is in fluid communication 
with a flow-out hole 17 which has been formed in the 
axial direction of. The threaded rod 10; the secondary 
oil flowing into the inner chamber 5 is filtrated through 
the gaps 9,940 of the magnet block and many openings 
6 in the second cylinder 7 to turn into tertiary oil, and 
then flows out to the flow-out port 18 of the holder 14, 
and thus circulated into the engine. L in the drawing 
represents a lubricating oil level in the tank 11. 
Being constructed as mentioned above, according to 

the lubricating oil filtering device of this invention, the 
primary oil containing impurities, i.e., the used oil in 
the engine, is first filtered through the filter 1, and the 
remaining impurities are precipitated down the tank 
11. The filtrated secondary oil is first stored in the inner 
chamber 5, and as the level L reaches the flow-out port 
16 via said magnet block 8, the oil will flow out through 
the flow-out port 16. But the oil does not flow out in the 
state of secondary oil. That is, the secondary oil stored 
in the inner chamber 5 promotes not only the precipita 
tion of very fine metallic particles which have pene 
trated through the filter 1, but also at the step of reduc 
ing the secondary oil, there have been positively set up 
a number of magnetic gaps at the top of the inner 
chamber facing the flow-out port 16, so that the secon 
dary oil in the inner chamber 5 necessarily flows 
through the magnetic gap. Consequently, fine iron par 
ticles which have passed through the filter 1 are ad 
sorbed onto the magnet block 8, and the oil flowing out 
of the flow-out port 16 turns to a tertiary oil. 

It will thus be seen that with the structure of the in 
vention the outer casing 11 has at one end, namely its 
upper end as viewed in FIG. 1, an inlet for the oil which 
is to be filtered, this oil which enters through the inlet 
being first compelled to be filtered through the filter 
means 1 before reaching the annular space defined be 
tween the concentric perforated cylinders 3 and 7. 
Thus filter means 1 is situated in the path of flow of the 
oil entering through the inlet and traveling to the annu 
lar space between the cylinders 3 and 7. The axial bore 
17 in the screw 10 forms an outlet means for the fil 
tered oil, this outlet communicating at the radial bore 
portion 16 with the annular space between the cylin 
ders 3 and 7 at a predetermined elevation along the axis 
of the concentric cylinders. At this latter predeter 
mined elevation in the annular space between the cylin 
ders 3 and 7 is situated the ring-shaped magnet means 
8 which acts magnetically on particles in the oil flowing 
to the outlet 17. This magnet means 8 is made up of the 
intermediate ring and pair of end plates which engage 
the opposed ends of the intermediate ring and project 
beyond the inner and outer peripheries thereof to de 
fine the outer circumferential channel 9 and the inner 
circumferential channel 9' which are respectively di 
rected toward the inner surface of the outer cylinder 3 
and the outer surface of the inner cylinder 7, the upper 
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plate having the upwardly extending fingers shown in 
FIG. 4 by means of which contact is made directly with 
the cylinder 3 so that the magnet also acts through the 
latter. 
The lubricating oil filtering device of this invention 

constructed as mentioned in the foregoing, has in 
creased filtering efficiency as compared to the prior 
counterparts, and helps double the lubricating effi 
ciency and machine life. Furthermore, since each ele 
ment has been assembled only by means of a threaded 
rod to the holder, cleaning and replacement of individ 
ual parts are easy, providing many advantages. 

I claim: 
1. In an oil filter, an outer casing formed with an inlet 

through which oil to be filtered enters said casing, a 
pair of concentric perforated cylinders in said casing, 
said cylinders having different diameters and defining 
between themselves an elongated annular space, filter 
means situated in said casing in the path of flow of oil 
from said inlet through one of said cylinders to said an 
nular space for filtering the oil prior to the time when 
the oil reaches said annular space, said cylinders and 
the common axis thereof being upright during use of 
the filter, and outlet means for discharging oil from said 
casing, said outlet means communicating through the 
other of said perforated cylinders with said annular 
space at a predetermined elevation along the common 
axis of said cylinders, and ring-shaped magnet means 
situated in said annular space at said predetermined el 
evation therein for acting magnetically on particles in 
oil flowing to said outlet means through the other of 
said cylinders, whereby particles remaining in the oil in 
said annular space flowing toward said outlet means 
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4 
which respond to magnetism will be retained by said 
magnet means before reaching said outlet means, said 
cylinders including inner and outer cylinders respec 
tively having outer and inner surfaces between which 
said annular space is defined, said filter means sur 
rounding said outer cylinder and said outlet means 
communicating with the interior of said inner cylinder, 
said ring-shaped magnet means including an intermedi 
ate magnetic ring and a pair of magnetic end plates re 
spectively engaging upper and lower end surfaces of 
said ring and projecting radially beyond the inner and 
outer peripheries of said ring to define a pair of circum 
ferential channels respectively directed toward the 
inner and outer surfaces of said outer and inner cylin 
ders. 

2. The combination of claim 1 and wherein one of 
said plates directly engages said outer cylinder and said 
outer cylinder being made of a magnetic material. 

3. The combination of claim 2 and wherein a mount 
ing means is provided for mounting the components of 
the filter in operative relation with respect to each 
other, said mounting means including a bolt extending 
through said inner cylinder and a carrier member 
formed with a discharge passage, said bolt being 
threaded to said carrier member and being formed with 
an axial bore communicating with said passage and 
forming part of said outlet means, said outlet means in 
cluding a radial bore formed in said bolt and extending 
from said axial bore thereof at said predetermined ele 
vation to receive oil from said annular space through 
said inner perforated cylinder at the elevation of said 
magnet means. 
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