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2 Claims. (CI.210-15) 
:This invention. relates to an improved purifier 

for removing particles of foreign matter from 
fluids. More particularly it relates to a con 
trolled-flow, magnetic liquid purifier. Still more 
-particularly lit-relaties to.a. combination of mag 
netic purifying-means with a flow-control screen 

: for the removal of both ferromagnetic and non 
magnetic. Solid particles from liquid. 
sPurifiers embodying the principles of this in 

-vention are particularly useful in circulating lu 
-brication Systems, where it has been particularly 
difficult to free the oil from particles of iron and 
other ferromagnetic metals and alloys. Screens 
have been used in the attempt to remove these 
particles but most of them are so small that they 
pass through even finemesh screens, and do great 
damage to bearings and lubricated moving parts. 
Attempts have also been made to remove these 
ferromagnetic, particles from the circulatory Sys 
item by such magnetic means as magnetic drain 
plugs, but with indifferent or incomplete success. 
The principal reason for failure has been that 
they subject only a small percentage of the oil 
to the magnetic field. For example, magnetic 
drainplugs have been employed in sumps, on the 
theory that the particles are heavier than the 
oil and that as they settle they will come into the 
magnetic field, be attracted, and then held. How 
ever, most of the particles do not settle, due to 
their small size and to the viscosity of oil, and 
so they are not removed. The problem has been 
to secure a flow control means which subjects 

a substantially all the ferromagnetic particles in 
i the oil stream to the action of the magnetic field. 
iOne object of this invention is to rs6lve the 

ábove*próblem. 
Another object of the invention is to provide a 

improved magnetic means of removing ferromag 
“netic particles from fluids. 

Another object of the invention is to provide a 
:purifier which subjects substantially all of a flow 
ing liquid to the action of a magnetic field. 
Anóther object of the invention isto providea 

controlled-flow, magnetic purifier. 
Another “object of the invention is to provide 

'a magnet-strainer combination which removes all 
types of solid matter from fluids. 
Another "öbject of the " invention is the provi 

Sion of a self-washing action of the screen and 
magnet by the fluid being filtered and cleaned. 
Another object of the invention is the provision 

of means for concentrating colected material, 
magnetic and otherwise, in a sump out of the path 
of fluids...being filtered. 
Another object of the invention is the provision 

of a blow-off means for cleaning the magnet, 
screen, and sump of collected material by pressure during operation. 
. A further obiect isto providea magnet strain 
*er* Unit well suited for-quick installation andre 
moval, easily cleaned or replaceable. 
*Other objects and advantages of the invention 

2 . . 

will appear from the course of the following-de 
scription, which ispresented in accordance with 
U.S. Revised Statutes, section 4888. The specific 
embodiment herein described is not intended to 

5 limit.narrowly the claims to the invention. 
In-the-drawings: 
JFig.1 is a view.in...elevation and insection of a 

purifier embodying the principles of the inven 
tion; 

10 Fig. 2 is a view taken along the line II-II of 
Fig. -1; and 

Fig. 3 is a sectional view on the line III-III 
of Fig.1. 

I Basically the invention comprises a controlled 
15 flow magnetic purifier designed to be installed-in 

-a passage having an inlet and outlet and a drain. 
The purifier includes a support member mount 

ing a plurality of permanent magnets, so dis 
posed as to present maximum distribution and 

20 strength offield. Surrounding the magnet-mem 
beris, a fine mešh screen which divides the pas 
Sage into two chambers, separates the inlet and 
the magnet from the outlet, and controls the flow 
of fluid so that substantially, all the fluid passes 

25 through the magnetic field while passing in from 
theinlet.and out toward the outlet through the 
SCreen. 
The preferred embodiment shown in the draw 

ings utilizes a hollow, generally cylindrical hous 
so ing ?o. At one end of the housing O is a hori 

Zontal, axial boss ff. The boss I is axially 
bored to provide an inlet, opening 2 which is 
internally threaded to receive an inflow, conduit 
3 and provide a passage which introduces fluid 

sts into the chamber 4 inside the housing 10. 
Around the inlet 2 and projecting into the 
chamber or passage 14 is an annular, tapered 
shoulder 5. On the body of the housing to and 
adjacent the end f6 opposite from the inlet t2 

to is a vertical boss it. The boss it is bored to provide an outlet...openingf8 which is internally 
'threaded to receive an out-flow conduit 9. 
The end 6 of the housing O is closed by a 

hollow cap 29, which is held by a plurality of 
bolts2f"threaded into the lip of the housing. The 
cap 20 is formed with an annular flange 22 which 
projects into the passage f4 and a threaded boss 
222 on the opposite side, the flange's outside edge 
abutting a shoulder 23 on the housing body. 
"The central portion of the cap 20 is provided 
with ribs 200 and in the center by an inside, cen 
tral boss 24, in which is a threaded axial re 

i ceSS25. 
The insideredge of the flange 22 supports and 

'encloses one end of a cylindrical screen 30, and 
when the cap 20 is in place, the other end of 
the-sereen'30-rests on and is closed by the outside, 
tapered edge of the annular shoulder 5. The 
'screen 30 divides the passage 14 into an interior 
a chamber 34 communicating with the inlet 2 and 
an exterior annular chamber 32, communicating 
"with 5the outlet f8. Like all the components of 
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the purifier except the actual magnet elements, 
the screen 30 is made of non-magnetic material, 
and preferably is of fine mesh. Thus, the Screen 
30 acts not only as a screen to remove non 
magnetic foreign matter from the oil as it passes 
from the inlet to the outlet, but also as a flow 
Control. The fine gauge Screen restrains the 
fluid sufficiently so that it passes from the in 
side chamber 3 f to the outside chamber 32 along 
the full Surface of the Screen 30, with the result 
that the flow tends to be more strongly axial 
and less strongly radial or outward. This action 
tends to flow impurities along with the fluid to 
ward the Sump 20 where they may be readily 
blown out during operation by opening the valve 
202. Axial flow in the casing thus assuring 
introduction of the oil into the magnetic field, 
can be further obtained by Substantially equating 
the force necessary to flow the oil through the 
screen, to the fluid flow in the system, the actual 
force depending on the oil pressure and velocity 
in the System, the total area of the Screen open 
ings and the total resistance to flow through all 
the Small openings. 
The ribs 200 in the cap 20 supports in the 

center chamber 3 a magnet assembly, shown 
generally at 40. The assembly 40 comprises a 
non-magnetic rod 4, threaded into the axial tap 
25 and steadied against the boss 24 by the nut 
42. Mounted on the rod 4 are a plurality of 
alternately-positioned magnetic elements 43 and 
non-magnetic spacing members 44. A nut 45 
and washer 46 on the end of the rod 4 hold 
the elements 43 and spacers 44 in prearranged, 
fixed positions. Each individual magnetic ele 
ment 43 is shaped as shown in Fig. 2-a torus or 
annulus broken at one end, to form a round, 
horseshoe magnet With the north and south poles 
Separated by a gap 47. When the elements 43 
are placed on the rod 4, they are disposed so 
that the poles face in all different directions and 
provide a substantially uniform field of at least 
the radius of the chamber 3. By using a plu 
rality of magnetic elements 43 in the assembly 
40, a much stronger and more even field is ob 
tained than can be obtained by using a single bar 
magnet similarly disposed. Since the volume of 
the magnetic field equals or is greater than the 
volume of the chamber 3, every ferromagnetic 
particle passing from the inlet 2 to the outlet : 
8 enters the magnetic field and becomes sub 

ject to it at the same time that the fluid momen 
tum is restrained within the limits of the mag 
netic field by the screen 30. w 
On Operation, the oil flows through the central 

inlet. 2 into the chamber 3. The screen 30 
controls its flow, making it substantially axial 
OVer most of the length of the chamber 3 and 
Subjecting it to the overall field of the magnet 
assembly 40. The ferromagnetic foreign matter 
is attracted to and held by the individual mag 
net elements 40. The flow control screen 30 
also serves to filter out the solid non-magnetic 
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particles from the oil, and heavy particles are . 
washed along toward the sump 20 and away from 
the inlet 2. As the oil passes generally axially 
along in the chamber 3, it gradually flows at 
its outer edge out through the screen 30 into the 
Outer chamber 32 and thence to the vertical out 
let 8, purified of the solid particles and espe 
cially of the ferromagnetic particles. 
The mounting of both the screen 30 and mag 

net assembly 40 on the hollow cap 20 renders 
Withdrawal, replacement, and cleaning simple. 
When the screws 2 are taken out, the purifier 
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4. 
may be withdrawn from the housing. The 
screen 3 can be pulled out from the cap flange 
22, and it and the magnet assembly 40 brushed 
off, reassembled, and the whole purifier then put 
back in the passage 4. It Will be understood 
that axial direction of fluid flow and Velocity of 
same causes all material collected which is not 
firmly held by the magnets to be collected in the 
sump 20. It is to be further understood that 
when the invention is used under preSSure that 
opening of the valve 202 would cause all cols 
lected material not firmly attached to magnets to 
be blown out through the opening 203, thus 
cleansing the screen 39 and magnets 93, as Well 
as removing all other collected material in th 
Sump 20 and chamber 3. 
We cairn: 
1. A magnetic filtering device for flowing 

fluids comprising an elongated housing having a 
cylindrical walled chamber therein, an inlet open 
ing in one end of the housing co-axial with said 
chamber, an outlet opening from said chamber 
in the side wall of the housing, a cap removably 
secured to the opposite end of the housing and 
having a cylindrical flange extending within Said 
chamber, a boss rigidly supported within said 
cap in co-axial relation to said inlet opening and 
said cylindrical flange, an elongated magnet as 
sembly disposed within the chamber and having 
one end thereof removably supported by said 
boss, said housing being also provided with an 
inwardly directed fange Surrounding said inlet 
opening and provided with an outer frusto-coni 
cal wall converging toward said opposite end of 
the housing and being in co-axial relation to said 
cylindrical flange, the inner converging end por 
tion of Said wall being of less diameter than the 
inner SUrface of Said cylindrical fange, and a 
cylindrical filter Screen having one end thereof 
renovably seated within said cylindrical fiange 
and its opposite end freely engaged over said 
frusto-conical Wall, whereby said Screen is re 
movable as a unit with said cap and concentri 
cally supported with respect to said magnet as 
Serin.bly by said frusto-conical Wall. 

2. The device according to claim 1, whereira 
Said magnet assembly comprises an elongated 
non-magnetic rod, having one end thereof 
threaded into said boss, and the opposite end 
thereof freely disposed adjacent the inner end. 
of said inwardly converging flange, a plurality 
of horseshoe magnets supported on said rod, a 
plurality of non-magnetic spacing members dis 
posed on said rod between said magnets, for 
maintaining same in uniformly spaced relation, 
and said magnets being arranged on the rod with 
their poles facing in different directions radi 
ally of the rod for providing a substantially uni 
form magnetic field about the magnet assembly 
and within the screen. 
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