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.. The. -present: .invention, ‘relates: -to ;magneti,c,‘—;seg&ra:tors

15

and.- -more particularly. to multiple uni separators -which -

to Temove magnetrzable forergn bodres out of
_liquids, predominantly: oil, -or :from.-circulati G
masses, for ;instance; small partrcles or: gralns of (metal
Leto.
The known separators of thlS type heretofore used have

the disadvantage that they dllow .a-Jargenumber of

particles, even magnetic - or- magnetizable pa,rticles, to
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very drfﬁcult 10 - clean 50, that they rapxdly falL dunng

operatron
: With the-above in:view: it is-an- ob]ect of he rpresent
mventron to provide a.magnetic:separator system:for;the

sready. removal of- ,Partlcles from- any system: Qf .fccdmg

- or. Inbrication in-an engine and the: like,

- Anether. ob]ect of my :invention :is:t0 prowdp 3. s,epa-
rator for use in connection with tlubricating: systems ;for
rthe.yemoval- of :magnetizable:and like particles:fromi;the
system, thereby. reducing :ithe wear. and:tear of:the- m.vag
-partsin.said .system.. .

:One. other-object of the: mventlon is-to provule arsepa-
rator1 wherein -the, walls, of ;the -same lined:with-non-
-magnetic -material to-avoid flakmg§ ff of ‘the. anagnetxc
-walls.of the. separator.

. A further. ebject, of:my mventlon is to\provrde amag— .

_netrc separator having at-least one.encased rod-like smooth
-magnet: witha-plurality .of poles:in a:gasing thruwhich
flows a. ﬂuld to:be.cleansed »and;: ma,wlnch the: rco,smg
Jfor the.magnet serves as a: -eonductor. .
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-Gther objects;and features of my-invention will. become S
_apparent from ;the:herein following description taken:in
~conjunction. with--the- accompanying drawings. .

. The.invention,comprises on the one hand.in conducting
]1qu1d, for mstance oil- o be 5punﬁed i an 01l lubncatmg

fnen-magnenc g_uLdmg waﬂs or bafﬂ 5. that '.thQse parts: of
the ‘magnetic. field - which: do mot:.exert-any: separating
.action.cannot be:passed:through by:the:oik:: Furthermore,
these~non-magnetlc walls or: bodles also have therproperty

-' =dn
1 e most elfe.chve
permanent magnets consist of materia swhich: aré ‘britile,
friable:and pravided -with :a. rough.surface: so :that :the
-removal of the:separated..adherent-material:is: not::only
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:made-difficult ‘but in-additien . fragments of this:brittle"

.material :which are frequently extremely :hard;:frequently
flake off and enter-the oil:-circuit. :Seme-magnet bodies
_:consist of :a-compressed: powder:- which: very.-readily. dis-
.integrates when wiped. : In both such-cases, according: to
.my-invention, -the:lining of the magnet with:a: ,ntm~mag-
-petic. matenal such as.brass;. plastic .or-the:like «sii advan-
‘tageous also:for ‘this-reason. S
. In the-drawings— . o

1+ Big. ¢k:shows.ans elevatlonzand cross-secuonal mew of a N[

preferred :embodimeiit-of my invention!

Fig. 2 is a sectional view taken on line 2—2 of Flg. 1.'
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- /Figs.-3-and 4 show elevations: of a separator.element

sforming. part- of .the invention.

i~ Fig: 5:shows in elevation a formy of construction which
anay.replace: the.element shown in: Fig. 4.
:+ Fig! 6.is-a:sectional view taken on line 6+6 of Fig. 5.
~=-Fig. 7 is -a sectional v1ew of a .detail- of a.portion of
Flg 6.

« Fig: 8 is a.vertical .sectional .view. of another embod1—
ment .of .the. invention.

i Figi:9'isa’sectiontaken on line 9—9 of Fig, 8.

- Fig. 10:is a-sectional.view of a battery: of -separators
formrng part.of .the invention.

~+Figs: 11 and: 12: show modifications: of the internal ar-
rangement of: a:separator: unit according to:the invention,
-and

» Figs: 13.and: 14. show further modrﬁcatlon of magnetic
separator ‘elements:arranged in the;same housing,

:Referring mow to:the drawings:wherein like reference
xx:haracte'rs:’zrefer to like: parts ‘thruout, -it' will ‘be..noted
that Figures:1.and 2 show: as-indicated a:.preferred em-
-bodiment: of :the invention in cross-section wherein M is
-4i-magnet: bar: or: core: which for. instance: has its- north
ipole at N :and. its. south pole:at S.: This magnet bar is
-generally: of ‘a:round: or cylindrical cross-section. - How-
-ever; a-bar:of square-or polygonal cross-section may: also
:be:used in accordance with:my invention; this:laiter type
of Ssection havmg particularly strong:magnétic fields at
:its:corners -and is:therefore .sometimes to: be- preferred.
+Around. the magnet-bar there is-placed a protective jackét
‘H conforming:with or adapted.to the cross-section'of ‘the
imagnet: M but.preferably-allowing for a slight clearance,
.as:shown: The jacket H accordlngly willthave as shown a
.round;: tubular  cross-section when ‘a-round -magnet ‘bar
sysed.. - Said-jacket H. consists-of non-magnetic- material
‘stich:as brass; -aluminum;. or plastic, ora-tube-of-hard
itreated or:untreated paper ‘or.the like. . In this:manner
-there-is provided-an extremely smooth-magnet’ bar; which
shag:thesspecial feature that it can-be: very easily ‘cleaned
-inasmuch :as :the smooth- non—magneuc surface-does not
oppose:any: resistance’ 1o the wiping'- -off of: the material
-Which: has::been - separated  out -of the. ﬂmd passmg ‘thru
;thei:device: :asshown.. Furthermore, magnet' M- 1s pro-
;tected; against ‘damage andflaking off of ‘its parts. - Also,
dtscantbe readily-removed; with: its:jacket or- housing H,
swhich -jacket has.an:upper part HA whose top portion
‘has.:thread V- meshing ‘with the -threaded portion' of a
‘suitable container B to:which a liquid eor-fluid to be
:cleansedof ‘magnetic ‘or magnetizable- impurities -is “for
‘example-fed:into. the: unit U at inlet- E.while the.purified
liquid or fluid-leaves:the: separator - tank F at outlets O,

It isito-be noted -and it is-extremely 1mportant that the
,qumd or: fluid‘which is ‘to be: purified is-not 1ntroduced
sinto:any:parts of the magnetic field at Wthh there does
‘not:exist..a sufficient ‘magnetic- gradlent as requu'ed ac-
cordmg tothe invention in ‘order-to-remove the impuri-
itiesiin a successive and continuous:manner: Such a defect
would be present in the separator -according to Figures
i1 and:2:if the container B consisted of magnetic material,
Afor instanée:iron, inasmuch as itis- 0bv1ous that any-ferro-
imagnetic:bodies. which were -carried along would- -adhere
‘to :sthe::walls: of - the ‘container B: when passed near said

= "While: on:the . other: hand,- it ‘will adhere to -the

Afr it passes close to the:latter-and therefore there
accordingly :exists in.the center between the wall of the
:container:B:and the:jacket H a rather wide zone in which
Ahe ferro-magnetic: hodies are-attracted: neither-inwards
ta:thesmagnet M:nor outward to.the .outer container wall
B: Inasmuch as the'maximum flow. of velocity -prevails
iprecisely here in the center between-the-surface of -the
magnet-and:.the: container:wall B and :inasmuch as “thé
viscous wall friction which is considerable, particularly
in the case of oil, does not enter into appearance here,
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the action of this separator is good only when the con-
tainer. B is made of non-magnetic material, in which
cennection it may then also be advantagecus to make the
same preferably smaller than that shown in the drawing.

It is still more advantageous, however, to place a cylin-
der § made of non-magnetic material, for example of
brass or of plastic material around the magnet. bar' M,
and concentric to same, and to insert a barrier wall W
.which at the same time forces the liquid which is pass-
ing through ports G to enter the cylinder S, which may
be perforated or consist of a screen, and pass in the
-vicinity of the surface of the magnet M or the jacket H.
In this connection, the perforated cylinder S at the.same

10

time acts as a rectifier or as a means of. reducing the -

- turbulence in the fluid as it passes thru the unit U. Said
cylinder S suppresses any unnecessary turbulence of the
liquid passing through during the separating process and
thus also increases, by virtue of this effect of pure fluid
dynamics, the efficiency of the magnetic filter. The cylin-

sder S can be made so that it can be readily removed
by unscrewing the part HA -with its thread V so as to
permit scraping off of any foreign bodies possibly: ad-
hering to same or in order to remove the sludge which
frequently settles on the bottom of the separator.

When the perforated cylinder S .is. present, the con-
tainer B can also be made of iron inasmuch as the liquid
is- necessarily conveyed in the vicinity .0f the magnet M
-or in the vicinity of the jacket H surrounding same.: The
-barrier wall W may also, provided it is not. too thick,
be made of iron inasmuch as its disturbing influence is
~only local and therefore negligible.

The principle of the magnetlc separator in accordance
~with the invention as shown in Figures. 1 and 2 can:be
further improved in various ways, for instance on the
one hand by increasing the magnetic field action and on
the other hand by improving its cleaning possibilities.
An increase of the magnetic field actionis obtained if,

. .as shown in Figure 3, instead of having only one magnet
M in the jacket H which supports the magnet a plurality
of magnets Mi, M2, Ma, is so arranged that similarly
-magnetized magnet poles face each other, thereby set-

.ting up a magnetic repulsion in said areas.. In. Figure
3, for example, there is shown ‘a removable separator
element of this kind which is contained by the jacket H,
-said element fitting into a separator unit of the kind such

.as shown in Figure 1.

for purposes of illustration three magnets or. plugs; Mi,

‘Mz, Ms, of round or polygonal cross-section which are
so arranged with respect to each other by means of .the
intermediate nonmagnetic separator pieces Z1' and Z2
and also an upper spacer member Z3. . It will be noted

-that south and north poles always face.each other.” In

_this way there is produced, in addition to the fields which
.are present as in the embodiment shown in Figure 1

.at the ends of a.composite magnet bar, a form of mag-
netic field which is very suitable for the filtration, shown
as F” in Figures 3 or 4, and also at two further places

_of the total length of the magnetic filter element. When
a larger number of plugs or magnets M is selected, the
‘number of these separating magnetic ficld concentrations
can also be increased.

The intermediate members, Z1; Z2, Z3, may consist of
non-magnetic material such as plastic, wood, etc., but
they may also be made of soft iron, in which case, it will
be advantageous to flute them as shown for: instance in
Figure 4. By thus placing together the different magnet
-pieces- M held by-a common packet H and having similar
poles. facing each other, there is produced an extremely

effective separator element, i. e., a separator element in

which strong magnetic fields of high-magnetic gradient
are arranged in a long, smoothly extending flow path,
which insures removal of magnetic particles from the
liquid to be treated, and which flows thru umit. U and

which reduces as much as possible any turbulence in the -

fluid.

Said jacket H contains within it
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In addition to the above, further improvements re-
lating to ease of cleaning the separator elements shown
in Figures 1 to 4 are shown. In Figures 5 and 6 is
shown by way of example a separator element having an
internal magnetic arrangement in accordance with Fig-
ures 1 to 4 in connection with ‘which there are provided
a plurality of ribs R which are soldered or pressed on to
the outer periphery of the jacket H. The purpose of this
construction is to prevent the separator material adher-
ing to. the separator element from being scraped off upon
the unscrewing or removal of the separator element, by
mistake as a result of the eccentric guiding of the sepa-
rator element. In this connection, it will be noted also
that these ribs R in the same way as the jacket H are
appropriately made of non-magnetic material, for in-
stance of several segments R of pressed sheet brass riveted
together, each of which segments R has a shape as shown
in Figure 7. Furthermore, the ribs R are also advan-
tageous-from a standpoint of flow dynamics inasmuch as,

in a manner similar-to the cylinder S, they minimize the

turbulence of the flowing liquid in the same manner as a
guide wall or baffle. Said jacket- H furthermore has a
similar action inasmuch as it, in the same manner as the

.cylinder S, avoids unnecessary-turbulence at ‘the ends of

the magnet or magnets, and furthermore blocks off mag-
netically-inactive parts of the field: so that they cannot be
passed through by the liquid.

In Figure 8 is shown another arrangement of the in-
vention which provides for the removal from the separator

element U of the material which has been separated out

from the fluid being treated. In this case, the jacket H,
has an internal arrangement corresponding: to that in
Figures 1 to 4. It is, for instance, smooth on the
outside and is not provided with the ribs of the jacket H
shown in Figures 5 to 7. In this embodiment is-provided

-a scraper B’ which is elongated and flat or provided with

a twist or bend.. Preferably, band B’ is also non-mag-
netic and is arranged alongside the .contour of jacket H

-or placed around the jacket H in the manner of a helical

thread. ~ This scraper B’ can be turned from outside of

-the unit U, for.instance by means of the hand wheel HA’
-connected therewith; whereby any magnetic material ad-

hering to jacket H is wiped off from its external surface
and is collected in the correspondingly large lower part

-’ of the separator container B, from where it can then
-be removed periodically by the diagonally disposed.outlet
-A forming part of Unit U.. An extension Sch of scraper

b5 -

‘and the same housing. Figure-10 shows for example a
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B’ having a-paddle-like or propeller-like appearance or
shape can in this connection facilitate the removal of
the sludge which has been separated out. -In this con-
nection see Figures 9 and 10." In accordance with the
invention it is not necessary to use any special housing
for each separator element; as shown for instance in
Figure . 1. . Rather said separator elements U can very
advantageously also be-arranged in bafteries -and in one

separator arrangement in which a large number of sep-
arator elements U made according to Figures 1 to 4in a
common container or housing B. Each . separator ele-

‘ment F is surrounded with a perforated sheet metal

cylinder S in the same manner as described in connection

-with Figure 1, whereby a uniform passage of the liquid

which is to be treated and which is as far as possible free
of turbulence is effected at each separator element. A

:separating wall W is provided so that the inactive parts of
“the magnetic field are blocked off in the manner accord-

‘ing to.the invention.

‘In other words, it will be noted

-that in effect the entire:liquid which passes through the

separator is conducted in a dependable manner through

-the active magnetic field of at least one. separator element
-and. thus .unaffected fluid flows such. as:. are present in

other known designs and which are not exposed at all to
active parts of the magnetic field, - are avoided. - Each

-separator - element can in- this connection: utilize ‘as re-

5 quired, addmonal dev1ces for faclhtatlng the cleamng

s



For instance; by:means of the ribs R one can prevent the
inadvertent ‘scraping. off of the matetial’ which has been
-separated.out of the fluid when unscrewing the separator
“elements, as.explainéd in connection with Figures 5 to0.7,
or any ‘mechanical cleaning devices' which permit, in the
"manner of the embodiment of Figure 8, the.scraping of
the smooth surface of the jacket H unng the operation
without the mecessity .of taking. anything apart,. TIf. this
connection, for the.sake of smphclty, such- a cleanmg
scraper B’ as shown in Figurés 8.and 9 is not made helical
-but rather developed as a. smooth .sCraper stnp and pos-
sibly combined with the paddle Sch' which may ‘be some-
what curved, in order to facilitate the moving’ of the
material which: has been separated out to.a.discharge hole
O’. Such a separator device can also be operated using
electro-magnets -instead -of -permanent ' magnets, -particu-
:larly. as the: preferably. round.. shape of the::separator
:elements-greatly facilitates. the. provision’ of coils:

+In. Figure 11 is.shown for :instance: such. an electro.

~magnetic - separator.. element. UF... ‘Analogously. to the
~multiple part permanent.magnet system:shown if Figures
3-and 4, this separator.element UF:eonsists of foriexample
.three .coils:S1. to. S3.respectively through which.icurrent
-passes. and which can. be.arranged:onca/common.core-K.
This ‘core-may..consist in.whole .or iinipart of irom or.of
‘ferro-magnetlc bodies..or. else. comam non-magnétic, in-
termediate pieces.. -The .jacket--H, is: placed over this
body producing a smooth outer shape for the entire
-magnet structure- thus-eliminating-turbalence of‘the Jiquid
‘which flows*thru-the -unit-UE:
jacket H may also be provided with ribs as shown in Figs.
5 to 7 or may bear a mechanical scraping or cleaning de-
vice such as shown in Figures 8 to 10.

Figure 11 furthermore shows that even in the case of an
electro-magnetic system instead of a single bar-shaped
magnet several magnets of the same polarity can be ar-
ranged in tandem exactly as is advisable in the case of
the permanent—magnet separators in accordance with the
embodiment shown in Figures 3 and 4. For this purpose,
it is only necessary to change the direction of the electro-
magnetic excitation in the individual superimposed coils
in each case as indicated by the horizontal arrows in
Figure 11. In the case of electro-magnetic cleaning de-
vices of this type the use of a non-magnetic jacket H is

particularly advantageous as it prevents the penetration

of iron particles, which have been separated out into. the
coil windings S1 to S3, and thus prevents the said wind-
ings from: being short-circuited by such particles. In-
stead of a rotating cleaning member as shown for instance
in Figures 7 to 8, there may also be used an axially mov-
able disc, for instance a ring R1 as shown in Figure 10 and
which can move over the jacket H with moderate clear-
ance. When in the operating position ring RI is ap-
proximately at the upper end of the separator element
and can be moved downward as required by an axially
movable actuating device Hn in order to scrape the sep-
arated material off from the surface of the jacket H. On
the other hand the device Hn can also be of such a nature
that a ring may in the case of a round jacket H be.-of
round cross-section and in the case of a polygonal jacket,
be a rmg of polygonal cross-section, also it can be ar-
ranged in a stationary manner in the housing in the
vicinity of the upper end of each separator element.

In the case of a plurahty of adjacent elements, a plate
may be used which is adapted to the outline of the jacket.
If the magnetic separator elements are then moved up-
wards, this plate scrapes off the material which has been
separated out whereupon the separator is again entirely
ready for operation. In Figure 14 is shown such an
arrangement by way of example. Jackets H1 and H2
hold respectively ad]acent magnetic “separator elements
and are arranged also in perforated cylinders S in a
common container B. The arrangement of the separator
elements corresponds to the embodiments shown in Figures
1 to 4. However. they are not screwed firmly into the

‘“Fhe-outer surface of-said
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: contamer B,
-able in“the container B by means of a common-yoke Y
:and the handle HA”, .

-of the

-off of .the. separated. mmaterial -
“cilitated so that under ‘ceftain ¢
_ - .necessary .to: -provide the. unscrewmg‘ of €ach mdlv1dual
30" ’

;800,280
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as shown in’said figures, but: are anany mov—

Aplate Pis provided with Tecesses
which’ properly fit the jackets H, which plate -may’ also
suitably be made of steel sheet with sharp edges, and which

guides and.supports the ]ackets HI. ‘Whenthe jackets H1
“and ‘H2-are pulled:upward: by the ‘handle,. the plate’ P

scrapes off ;the material. which 'hds been. separated ouit,
as a tésult of which the said matetidl drops. to the bottom
and can, be removed penodlcally by removmg the clean-
out screws SA, “Of course, it is-possible in the same. wa
to prov1de cithier.one or a large number: of separatot. el

ments in_the filter.. 'Said jackets H, may in this case be

‘of ‘round or. polygonal cross-séction, ennrely, in accord
~with the requirements as.sét.forth herein, -

If a stuffing
box St is provided, it is possible to clean the separator even
in operation if the liquid has a ceitain’excess.pressure
within the container B.

“"Of coufse in-the case of a_helical or. ﬂat cleamng or
scrapmg dev1ce as shown ifi Figures 8 or 10, the: ‘movabilify
] and of ‘the. cleamng strip B can be dlS-

"‘contammg the magnet or magnets

In.the case of electro-magnetic, separators of this type,
the ¢leaning. can be facilitated by shutting off- the current
durmg the cleaning. Due to this, the scraping or. shakmg
om..the_jacket H is fa-
umstances it is.not

separator:. element

‘In the case’ of sep,arator elements. .pravxded wnb per-
manent magnets- the 'same procedure can however be
effected if the magnets are removed from the jacket. In
Figure 12 is shown for instance such a separator element
in connection with which three magnets M1 to M3, in
precisely the same manner as described in Figure 3, are
arranged with like poles in the axis of the jacket H. By
means of the handle HA, the entire magnet system, re-
gardless. of the number of parts of which it consists, can
be then removed in an upward direction. In this case all
screw connections may be eliminated at this place if the
jacket H is imserted in a liquid-tight manner in the wall
of the separator and if one refrains, as for instance in the
case. of the embodiment according to Figure 1, from pro-
viding a hole L for pressure equalization. between the
separator housing and the inside of the jacket H.

Figure 13 shows that such a magnetic separator, par-
ticularly when a plurality of separator elements ‘are to be
arranged in one and the same housing, is much simpler.
In this case, for instance three separator elements with
the non-magnetic jackets H1, H2 and H3 are arranged
rigidly on the cover D of the separator housing B. For
the purpose of cleaning, the. permanent magnet systems
are pulled out of the separator jackets by means of the
handle HA’, whereupon the materials which have been
separated out can be loosened from the jackets H; H2 and
H3 even by hammer blows or vibration of the cover D,
without any injury to the magnets. ‘When electro-magnets
are used to produce the magnetic field, in general it is
merely necessary to shut off the current since they are not
damaged even by vibrations, ' In such case removal of
the electro-magnetic separator is unnecessary. In con-
nection with these separators any permanently magnetlc
field which may be present can furthermore be removed in
the manner known per se by a weak current in the op-
posite direction.

While preferred embodiments have been described and
illustrated ‘it -will be noted that changes as to form,
arrangement of parts and use of materials may be made
without departing from the scope and spirit of the in-
vention as claimed herein:

I claim:

1. Apparatus for the removal of magnetizable particles
in a fluid system comprising a housing thru which a fluid
moves, means conducting said fluid thru the bousing, a
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_jacket set in the path of movement of said fluid, a magnet
-in the jacket for atiracting magnetizable particles therein,
. concentric screen means around the ]acket and means for
removmg the partn.les attracted to the’ ]acket by -said
“magnet.

2, ‘Apparatus for the removal of magnetizable ma-
terial in 4 fluid system comprising a housing through
‘which a fluid enters, cylindrical perforated means in said
“Housing permitting the' flow. of fluid therethru, a jacket
" concentric with said perforated means, said jacket being
“non-magnetic, and magnetic means i said jacket for
-drawing particles’ of magnetizable material to the jacket
" without contacting the surface of said magnetic means,
“said magnetic means and jacket being rémovable from
“said housing ‘and said cylindrical perforated means- and
“said jacket béing provided with scraping means for the
‘removal of adhering, magnetizable material from the
“exterior of said jacket. -

3. In a magnetic separator, an outer enclosmg casing,
‘a fluid inlet and outlet openings’in said casing spaced
from. each other, a magnet within said casing, a non-
_magnetic impermeable jacket enclosing said magnet and
“having a smooth outer surface, a perforate baffle of non-
magnetic. material surrounding said jacket, said baffle
“being spaced from and-located between the inner surface
of said casing and the outer surface of said jacket, said in-
“let being upstream of said baffle and said baffle serving
“to guide the fluid in' dirécted non-turbulent flow over the
“surface of said jacket.
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4, The combination ‘according to claim 3 in which the 30

jacket is provided with a plurality of outwardly extend-
_ing ribs having smooth outer surfaces.

5.-In a magnetic. separator, at least one statlonary
energized magnet mear which a flow of liquid is passed,

" non-maghetic jacket containing said at least one magnet,

said jacket having a smooth outer surface which permits

“the liquid  passed through the filter to ‘be conducted

smoothly and without unnecessary turbulence through the
magnetic field produced by said at least one magnet, to-

“gether with a movable scraper ring ‘closely embracing

said jacket and normally located near the top of said
jacket and means for at will moving said scraper ring

) a‘(ially alcng the smooth outer surface of said jacket for

scraping separated material from said outer surface of

“the ]acket
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