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IN THE UNITED STATES DISTRICT COURT - #*
EASTERN DISTRICT OF WISCONSIN
Milwaukee Division

05 JuL 13 N0 26

VENTUREDYNE, LTD., a Wisconsin corporation, )
d/b/a DINGS COMPANY, )
Plaintiff, ) Case No.: o
) . —_
Vs. ) @ 5 = C ‘;@ 7=
) Judge
MAGNETIC PRODUCTS, INC.. )
a Michigan corporation, )
Defendant. )

COMPLAINT FOR PATENT INFRINGEMENT
(and demand for jury trial)

NOW COMES plaintiff, Venturedyne, Ltd. (“Venturedyne”) doing business as Dings
Company (“Venturedyne/Dings”), and as a complaint against the above-named defendant,
Magnetic Products, Inc. (“MPI"), hereby states as follows:

Parties

1. Venturedyne was incorporated under the laws of the State of Wisconsin on December
8, 1986, and has a principal place of business for its Dings Company division at 4740 West
Electric Avenue, Milwaukee, Wisconsin. Venturedyne is in good standing.

2. On information and belief, MPI was incorporated under the laws of the State of
Michigan on September 10, 1980. and has a principal place of business at 683 Town Center
Drive, Highland, Michigan.

Jurisdiction and Venue

3. This action arises under the Patent Laws of the United States; more particularly. this
action arises under 35 USC §271 and §281. Jurisdiction is conferred on this Court pursuant to 28
USC §1331 and §1338.

4. Venue is proper in this judicial district pursuant to 28 USC §1400(b) and §1391(b) and
(c) because, on information and belief, MPI does or has done business in this district and is

deemed to reside in this district. MPI is subject to personal jurisdiction in this district.
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Background and Patent Infringement

5. Venturedyne/Dings is in the magnetic separation business, and is engaged in the design
and fabrication of magnetic separation products and components for a variety of uses.
Venturedyne/Dings conducts business throughout the United States and elsewhere.

6. MPI is in the business of fabricating products and machinery including magnetic
separation and, upon information and belief, conducts its business throughout the United States,
including the State of Wisconsin.

7. Rano R. Wells, working for Venturedyne/Dings. invented an improved apparatus for
magnetic separation and an application for patent protection was filed at the United States Patent
and Trademark Office (“USPTQ”).

8. The patent application and resulting patent were assigned by Rano R. Wells to
Venturedyne.

9. On May 6, 1997, the USPTO duly and legally issued United States Patent No.
5,626,233 (“the 233 Patent”), entitled “Eddy Current Separator,” to Venturedyne. A copy of the
‘233 Patent, which and is valid and subsisting, is attached as Exhibit 1.

10. Venturedyne is and has at all times been the owner of the ‘233 Patent, as is reflected
on the face of the 233 Patent.

COUNT 1

11. Paragraphs 1-10 are realleged and incorporated by reference as if fully set forth
herein.

12. Upon information and belief, MPI has manufactured and sold in the United States,
and continues to manufacture, use, offer for sale and sell, apparatus (hereinafter the “Subject
Product”) which infringes the ‘233 Patent. Such MPI conduct is without consent.

13. Such MPI conduct is patent infringement in violation of 35 USC §271(a).

14. Venturedyne/Dings has been and continues to be irreparably harmed by such
infringement and has suffered and continues to suffer damages in an amount to be determined at
trial. Venturedyne/Dings will continues to be so harmed and damaged unless MPI is restrained
and enjoined from such unlawful conduct.

15. On information and belief, such infringement by MPT has been willful.

-2

Case 2:05-cv-00738-PJG Filed 07/13/05 Page 2 of 19 Document 1



16. On information and belief, this case in an exceptional case, including without

limitation by virtue of MPI’s willful infringement.
COUNTII

17. Paragraphs 1-16 are realleged and incorporated by reference as if fully set forth
herein.

18. Upon information and belief MPI has induced and continues to induce third parties to
infringe the ‘233 Patent. Such conduct is without consent from Venturedyne/Dings.

19. Such MPI conduct is in violation of 35 USC §271(b).

20. Venturedyne/Dings has been and continues to be irreparably harmed by such
infringement and has suffered and continues to suffer damages in an amount to be determined at
trial. Venturedyne/Dings will continues to be so harmed and damaged unless MPI is restrained
and enjoined from such unlawful conduct.

21. On information and belief, such inducement of infringement by MPI has been willful.

22. On information and belief, this case in an exceptional case, including without

limitation by virtue of MPI’s willful infringement.

WHEREFORE, plaintiff prays that this Court enter judgment in its favor and against
defendant as follows:

A Grant of preliminary and permanent injunction against further infringement of the -
‘233 Patent by MPL, its officers, agents, servants, employees, attorneys, assignees,
and those in active concert or participation with them pursuant to 35 USC §283;

B. Awarding damages adequate to compensate for MPI's infringement together with
prejudgment interest, pursuant to 35 USC §284;

C. Awarding treble damages in light of MPI’s intentional acts of infringement,
pursuant to 35 USC §284,

D. Finding this case exceptional within the meaning of 35 USC §285 and ordering
MPI to pay plaintiff its reasonable attorneys’ fees;
Awarding plaintiff its full costs and expenses in bringing this action; and

F. Ordering such other and further relief as this Court deems just and proper.
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Jury Demand
Plaintiff hereby demands trial by jury on all issues triable to a jury.

Dated this 12" day of July, 2005.

Respectfully submitted,
VENTUREDYNE, LTD. d/b/a DINGS COMPANY

By /WBB
W (W1 Bar #1047128)

John W. Bain

E-Mail: jbain@janlaw.com

Peter N. Jansson

JANSSON, SHUPE. MUNGER & ANTARAMIAN, LTD.
245 Main Street

Racine, WI 53403

Tel: 262/632-6900

Fax: 262/632-2257
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The disclosed eddy-current separator has several new fea-
tures. One includes a magnet assembly which is metal-
slceved for protecting the magnets from impact by particles
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which the sepanator is used. A low-rotating-speed epoxy-
Liyered shell surrounds the skeve for additiooal protection.
A conveying cxtension camies femrous “fines™ from the
conveyor into the receptacle used to collect waste from
which noo-ferrous material has been scparated. Such exten-
sion permits such fines to be under the substaatial influence
aof the magnet assembly over an arc well less than 180°. The
cooveyor belt uses relatively-closely-spaced cleats of
reduced height to reduce the “loading™ of an individual cleat
with poteatially-picrcing ferous fines. A two pole magnet
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the magnet pole faces are curved for air gap reduction.
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1
EDDY CURRENT SEPARATOR

FIELD OF THE INVENTION
This inveation relstes generally to classifying. separating
and sorting of solids and, mare particulardy, to the use of
magnetic fields for such purposes.
BACKGROUND OF THE INVENTION

Magocets and magactic ficlds have long been used for
separating ferrous (iron-coutaining) metals from bulk waste
or from a conveyed waste stream. An example of such & use
may be found at automative shredding facilitles where scrap
autos are disposed of. oftea at the rate of 300400 autos per
day.

Whep disposing of & scrap suto using a stredder, common
peactice is to remove the tires, battery and the flulds, ¢.g..
anti-freeze and motor oil. and break up or “reduce™ the
remainder in a shredder. hamsoermill or the Like. The auto
being reduced into much smaller pieces of scrap will indlude
both ferrous and pon-ferrous metal constituents (such as
steel and alumisum. respectively) as well as son-metal
constituents such as plastics and fabeic. After such reduction.
the scrap is fed to 2 couveyor belt, the discharge end of
which is equipped with a drum-like magnetic separatoe for
“first-stage™ separation. Ferrous metal “follows” the coatour
of the separator drum through about a 180° path and falls
from the conveyor belt whea such belt Jeaves the separator
drum. The remaining scrap is “projected” somewhat forward
of the separstor by the moviag couveyor belt 10 a “dowa-
stream” second coaveyar belt for subsequent removal of the
non-forrous metsl from the non-metal constients of the
resuainiog waste stream.

Such poa-ferous metal constitueats, e.g. aluminum, arc
removed by using what is known as an eddy current sepa-
rator. Eddy current separatocs are discussed o U.S. Pat. Nos.
4,031,004 (Somrmer, Jr. et al); 4.069.145 (Sommer, Jr. et al)
and 4,668,381 (Julius).

A conveotional eddy cumvent separator has 8 pumber of
relatively-small magucts arranged to form e drum-like
sssembly. Such assembly rotates at a speed of 1500 REM to
3000 RPM and a3 the magoetic flelds produced by such
magnets “sweep across” the non-farous mctal, & droulating
electrical current or “eddy current” is induced (n such metal.

Like all clectrical currcats, such eddy curreat produces &
magnetic ficld having s polarity which is the same as that of
the magnet which induced such current. Since like magnetic
poles reped onc another, the sarsp metal picce is repelled and
projected away from the conveyor belt along a fairly-
predictable trajectory to & receptacie spaced somewhat away
from the eddy curreat separator.

The remaining son-metal coastituents (which consist
largely of “fiuff™ from shreddsd upholstery) fall from the ead
of the conveyor belt to a receptacic adjacent to such seps-
rator where they are callected for removal. Eddy carrent
separators are sometimes referred to as “flinger” separators
since they literally fling noa-ferrous metal picces sway from
the conveyor belt,

And eddy aarcat sepanators are not ooly used for sepa-
rating non-ferrous metal from shredded autos. Such separs-
tors have great utllity in scparating nos-ferrous metals,

aluminum beverage cans. from mneicipal waste
streams. With the adveat of “curbside™ segregation of recy-
clablc materials such as plastic beverage countainers, tin-
coated stec] cans, glass and alumioum cans, eddy current
separatocs are very useful to remove aluminum cans from
such recyclable materials sfter the fezrous materials have
beea removed.
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While known eddy current separators and ascillary equip-
meat have been geoerally satisfactory, there are 2 number of
problems that, uatit the inveation, defied sofution. One
iovolves the eddy cumrent magnet asscrubly which caa be
impacted by metal pieces plercing the coaveyar belt with
which the scparatar is operating. The magnet assembly is
made of expeasive and very-brittie (almost glass-like) rare
carth and represents a major portion. ie., $0% or
mace, of the value of the separator.

To have a beticr understanding of this problem. it is
helpful to approciate two facts. One is that small vagrant
ferrous picces may remain in the wasie stream even after
first-stage “ferrous product™ magnetic The sec-
ond is that because of the high speed at which the eddy
current separator rolates. such vagrant ferrous pieces spin on
the cogveyor surface at high speed. These spinaing pieces
can (and often do) “drill” a hole in the conveyor belt, pierce
the compotite shell suppoctiag the beit and fly into the
scparatar magnets and fracture them. Resulting replaccment
cost is high and downtime {s expensive.

One known magnet assembly is wrapped with resin-
treated carboa filament threads. This arrangement is for
retaining the magnets against ceatrifugal farce and offcrs
esseatially no protection against peojectile-like picces which
plerce the couveyor belt and the shell

Another problem of knowa eddy curreat sepanators
involves the durability of the above-mentioned cylindrical
composite shell spaced from and surrounding the eddy
current magnet assembly. Such shell coatacts and supports
the conveyor belt and rotates at relatively Jow speed. Con-
veationsl shells are made of fibergiass and do littie to protect
the magnet asscmbly spinaing within. And if a ferrous
particle lodges on the shell betweea the belt and such shell,
the particle (which will spin for the reasons described above)
can cut a groove ia the sheil In an only-somewhat-mare-
extreme case, such & particle can sever the shell into two
pleces.

Still another problem of knowa eddy current separators
arises from the above-meantioned small ferrous pieces and
dust-like “fines” remaining in the waste stream after first-
stage scparation. Such particics are not renoved by the eddy
aurent sepacator but, rather, tead to cling to the conveyor
belt and fall from such bedt at & poiot behind the separator.
Therefore. s scparate callection recepiacle must be provided.
Untl the iovention, there was o way to oollect such
particies together with the other son-metal constitucats, e.g..
auto upholstery “flufl,” in the same reoceptacie.

Another problem arises from the coaveyor belts used with
conventional separatars. Such belts have regularly-spaced,
Laterally-disposed cleats on the belt surface. Such cleats
project well above the belt surface and because of their
ticight, significant quaatitics of very small ferrous particles
tzad to collect on the cleats and, pasticularly. a the junction
of the cleat edge and the belt. As noted above. such particles
spin wildly whean passing near the rotating separator magoct
assemnbly and bore holes into and through the coaveyor belt.

Yet another problem itrvolves the magnetic stucture of
the magact assemhly itsclf. It is kmown that the magnetic
cffect between a magnet and, c.g.. & non-faous picce of
metal dimigishes by the square of the distance between the
magnet and the metal picce. And conventional magaets have
fiat palc faces. These facts suggest that the prefered way to
construct & maguet asgemubly Is to usc a relatvely large
aumber of smaller magnets. Since the chord length of the
pole face of each magnet is relatively short, such magnets
can be positioned closer to the surrounding coraposite shell
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and, thus, closer to the conveyor belt. Such approach is used
in kmown asscmblics.

(This somewhat-dificult-to-visualize coacept might be
better understood by comsldering piacing the cads of a
straight stick chord-like against the inside surface of abarrel.
The shocter the stick, the dloser the stick ccater to such
inside surface.)

The otherwisc-diminuted streagth of the magnetic ficld
resulting from using xmall magnets is understood by design-
ers of such magnet assemblies to be compeasated by the
farger number of magnets. But tests demoastrate that while
field strength at the surface of the coaveyor belt may be
adequate. such ficld strength drops off rapidly at points
pogressively farther away from such belt.

Purther, knows magnet assemblies support the Individual
magnets on what is sometimes referred 10 as a back bar. A
back bar is an eloagate, tube-like structure coacentric with
the axis of rotatioa of the astembly. The bar bas, for
example, scvea. cight or aine fiat surfaces extending aloog
the bar length, A ber with eight such surfsces would be
ocuagonal in cross-section and magnets are mounted aloag
the length of each such surface.

While the back ber Is secrmingly necessary. it occupies a
g00d deal of volumetric space that could otherwise be
occupied by magnct material. Ustl the laveation, there was
80 way to climizate the back bar and use the resulting space
for magnets.

Bddy current separstor festures such as a well-protected
magnet assembly, & well-protected outer shell. a structure to
direct ferrous fines iato a reccptacic aloag with other waste,
a conveyor belt with lmproved cleat arangement. a high-
mass magact and a unique palc face for reducing alr gap
wollld be impartant advances in the art.

OBJECTS OF THE INVENTION
It is an object of the lavention to provide an improved
oddy cmrest separsior overcoming some of the problems
and shortcomings of the poc art.
Apnother object of the investion is to provide an improved
eddy currcat scparator having s well-protected magnet
assembly.

Another object of the inveation Is to provide ea {mproved
eddy currest separator having x well-protected coaveyor-
bek-supporting shell

Another object of the investion is to provide as improved
eddy current separator which permits coliectioa of ferrous
fincs aad noa-metal waste together in the same receptacie.

Yet another object of the invention is 1o provide aa
improved eddy currcat scpsrator using a coaveyor belt with
a cleat arrangement configured particularly for use with such
separators.

Another object of the inventioa is to peovide an improved
eddy currcnt scparator which uses & high-mass magnet
arrangement.

Still agother object of the invention is to provide an
improved eddy carent separatar in which the magnet
assembly is froe of a back bar.

Aunother object of the inveation is to provide an improved
eddy current sepanator, the magaets of which are coafigured
to reduce air gap. How these and other are accom-
plished will become apparent from the following descrip-
tions and from the drawing.

SUMMARY OF THE INVENTION

The inveation involves a separator for removing metal
picces from waste moved by a conveyor. Such separator

s
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includes a magnet assembly rotating at a speed and com-
prised of a pluzality of radially-arranged magnets.

In the improvemest, the magnet asscmbly indudes a
metal sleeve around the magncts and rotatiag at the same
speed 2s the ascembly. Such tlecve protects the magnets
from impact by shrapnci-like objects which may picree the
copveyor.

More specifically, the asscmbly has an inner member
sometimes refered to as a “back bar™ which supponts the
magoets. The slocve is around and generally conccatric with
the inner member and the slecve and the inner member are
coupled to one another by rigid spacers. Preferably, the
metal sleeve is stalnless steel (e.g.. type 304) which is
non-magnetic.

In anothar aspect of the inveation. the separstor has a shell
around and spaced from the siceve. Such shell, in engage-
reat with and supparting the coaveyor belt carying the
waste, rolates at a speed substaatiaily less than the speed of
rotation of the magnet assembly. The shell is overlaid with
a wear-resistant cpoxy coating for shell protection and for
providing further protection to the magnet assembly, A
highly-prefared coating includes a first layer on the shell
and having a first colar. A second layer is on the first layer
and has a sccond color so that arcas worn through the second
layer are visually detectable,

The scparating system has a receptacic for receiving the
waste fram the conveyer and from which nos-farous metal
bas boer substantially resuoved. There is a coaveying extea-
sion aogied from the scparatar toward the reccptacic so that
finety-divided metal particles (which otherwise have a teg-
dency to cling to the conveyor belt and fall therefrom at a
location rearward of the receptacle) are guided into the
receptacle. Such conveying extension locludes a
downwardly-angled conveyar bedt portion and s rotating
drum adjacent (o the receptacie. Such portios extends from
the sepanator (specifically, from the separatoc shell) aad
coutacts the rotating drum.

As a resukt of using the rotating drum. fuzz iroa aad
ferrous bits passing around the shell are substantially infiu-
eaced by the magnetic field of the separator over sbout 944
o leas gather than over about 180°. This significantly
diminishes the time over which the fuzz froa and bits might
“auger” thedr way through the coaveyor belt

In inother aspect of (he fnvention, the moving conveyor
belt has & plorality of spaced-epart cleats (refared to as first
cleats having a first height) disposed Isterally on the beit
Sach cleats are found oo conveational belts and the spacing
betweea two sach adjaceat clests is greater than one-half the
width of the beit.

In the bmprovemcat. the beit also indudes a plurality of
spacod-apert lateral second cleats. The preferred spacing
betweca two adjacest second cleats is 1ess than one-half the
width of the belt. Purther, the second cleats have a secoad

height which is substantislly less than the height of the first
cicats.

In another aspect of the inveatioa, the magnet assembly is
a two-pale assembly and inclodes 2 north pole member and
2 south pole member. Bach of the pole members has an outer
cod and the ends define a cirele whea the magnet assembly
is rotating. Each of the pole members has & width which is
at least about 15% of the diameter of such circle and, most
prefarably, which is at least about 40% to $0% or mare of
such diameter,

In yet another aspect of the [nvention, the magnet assem-
bly Is free of a back bar or, at least, is substantially free of
a back bar haviag a dimension measured ajong an assembly

Case 2:05:cv-00738:P1G Eiled 07/13/05 Page 14 of 1'9 Document 1



5,626,233

5

diameter colncidest with the pole members which is a
significant percentage of such diamcter. To put it in other
teoms. cach of the pole members has a0 interior portion and
such interior partions are substantially coincident with the
axis sbout which the magnet assembly rotates. In a highly
peeferred embodimest, the interjor portions of the pole
members are substantially coincident with such axis.

In yet another aspect of the iavention, the pole members
(irrespective of the number thereof In the asscmbly) include
curved pole faces. Whea the magnet assembly is rotsting.
the polc faces define and arc colncident with & circle. Such
curved palc faces permit the “mass™ of each pale member o
be positioned closely adjacent to the metal picces oa the
conveyor. Such posltioning is closer than is possible whea
the pole members have flat “chord-like™ faces, even though
the asscrably uses s relatively-large number of smalier pole
merbers.

Other aspects of the inveation are st forth in the follow-
ing detailed desaription and in the drawings.

BRIEF DESCRIFTION OF THE DRAWING

FIG. 1 is an clevation view of a separating system
incorporating the new eddy currcnt sepasator. Parts are
broken away.

FIG. 2 is an end clevation view of the new eddy current
scparaoc

FIG. 3 is a partial section view of the separater of FIG. 2
taken aloag the viewing planc 3—3 thereof, Parts are brokea
away.

FIG. 4 is an end elevation view of 2 unique protective
shell used with the separator of FIG. 2.

FIG. S is an enlarged view of an arc-like scgment of the
shell shown in FIG. 4.

FIG. € is a view of the shell of FIG, 4 taken generally
along the viewing axis VA6 thereof,

FIG. 7 is an clevation view of another erchodiment of a
separating system.

FIG. 8 is an end elevation view of another embodiment of
the new eddy curent scparator,

FIG. 9 is an cnd elevation view of yet another embodi-
mest of the ncw eddy curreat geparstor.

FIG. 10 is an end elevation view of & prior art eddy current
scparator.

FIG. 11 is an elevation view of a prioc art coaveyor belt
and pulley showing how cleats of standard helght retain
metal pieces. Pats are broken away.

FIG. 12 is a top plan view of the belt and pulley shown
in FIG. 11. Parts are broken away.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENT

Referring first to FIG. 1, the new eddy cumrent separator
18 is used with a scparating system 11 arranged geocrally as
shown. Such system 11 includes a conveyor belt 13 carrying
shredded “fluff 15,” Le., finely-divided fabric and upholstery
componcants resulting from the process of shredding auto-
mobiles to recover valuable constituents thereof, The fluff 15
moving along the conveyor belt 13 has both ferous and
non-ferrous metal constitucnts entrained therein,

The convcyor belt 13 has a magoctic pulley 17 ia contact
with and supporting such belt 13, Such pulley 17 has a
peripheral velocity substantially equal to the linear velocity
of the conveyar belt 13. Ferrous constituents 19 entrained in
the fluff 1S are attracted toward the pulley 17 and are held

13
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on the belt 13 uatil the belt 13 scparates from the pulley 17
spproximately at the region 21.

Because of such beit-pulley separation. the strength of the
magnetic ficld holding the ferrous constituents 19 on the belt
13 dimigishes rapidly to a valuc such that ferrous coastitu-
ents 19 having significant mass can g0 longer be beld oa the
belt 13. Such constituents leave the belt 13 along a
generally-predictable trajectory indicated at 23.

Whilc saagaetic separators do a highly satisfactary job of
removing most ferrous constituents 19 from the fluff 15,
some forous constituents 19 incvitably remain. Types of
such remaining coastituents 19 found in such fluff 15
include small bits of ferrous metal having, say. a surface arca
of around onc-quarter square inch and fron fines or “fuzz
iron.” as it is sometimes called. Puzz iron is typically made
up of particles about the sizc of a pin head or smaller.

The waste compeised of fluff 15, now substantially free of
ferrons coastituents 19 (except for fuzz iron and somewhat-
Iscger femrous bits of metal) but having con-ferrous metal
pieces 31 entnained therein. is directed t0 a vibratocry fecder
25. The feeder 28 levels out “surges™ (rapid changes in the
ate the fiuff 15 is being introduced into the feeder 25) and
belps provide a uniform feed rate to the scparator 10. The
vitxratary feeder 25 directs the fiuff 15 to a second coaveyor
belt 27 baving the mew eddy cumrent separatar 19 mounted
closely adjacent thereto. (But for the new sepanator 19, the
system 11 is geacnally known.)

Referring also to FIG. 2 the rapidly-spinning separator 10
(with its magnets 29) induces cinculating clectrical currents.
iec. eddy cumeats, in the non-ferrous metal picces 31
entrained ja the fiuff 15. In cffect. the magaets 29 tempo-
rurily uansform such pieces 31 into small magnets. the
magnetic fields of which exhibit polarity which is the same
a5 that of the magnet 29 which induced the eddy cumeat
resulting In such fleld. Since like magoetic poles repel one
apother, the noa-ferous scrap metal picces 31 are repelicd
and projected away from the conveyor belt 27 along a
fairty-peedictable trajectory (indicated at 33) to 1 receptacle
35 spaced somewhat away from the eddy curreat separator
16, The fiuff 15 from which such pieces 31 have been
scpacated is deposited into another receptade 37.

k is noted bere that fuzz iron and other bits of femous
material tend o cling to the underside 39 of the belt 27 cven
though such belt 27 has become spaced away from the
separstar 18, Oae reason such fuzz iron and ferroas bits are
s puisance is that, in a comveational system 11, a scparate
receptacle 41 mast be provided for them. And when col-
locted in such receptacle 41, they have little or no value.
Aspects of the inveatioa include an improvament (desaribe
below) which eliminates the receptacie 41 and separste
handling of fuzz iron and fegrous bits,

Referring also to FIGS. 2 and 3, aspects of the aew
scparator 1¢ will pow be described. Such separator 16
includes & driven shaft 43 on which is mounted an inoer
memnber 45 having a plurality of generally-flat surfaces 47
pacaliel 10 one another and extending the leogth of such
member 45, The member 45 is generally tubular and some-
times referred to as a “back bar.”

‘The number of surfaces 47 on the metber 45 is equal to
the pumber of magnetic poles of the magnet assembly 49.
Along each surface 47 is mountsd & row of radially-
extending magoets 29, prefesably rare carth magnets i that
they provide a very strong magnetic field per unit volume of
magnetic material,

All of the magnets 29 in a particular row have the same
magnetic pole face outward, Le., the north pole face or the
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south polc face as denoted by the pole designatoes N and §
in FIG. 2 And thc outwardly-facing pole faces of the
magncts 29 of adjaceot fows are (¢.8.. rows 51, 53) oppodite
pole oae to another. For example, all of the magnets 29 in the
row of 53 have thek south pole faces §5 outward while all
of the pnagnets 29 ia the row 51 have thair parth pole faces
§7 outward. The magnets 29 comprising the rows 51. 53 are
beld in place with adhesive and the V-shaped spaces 59
between rows 51, 83 are filled with cpaxy filler,

*  As the improvemeat. the assembly 49 bas a genenally-
cylindrical metal sleeve 61 around the magucts 29 and
around the inncr mesnber 45, Such slecve 61 is geoerally
conceatric with the member 45 aad the sleeve 61 and
member 45 are coupled to oac another by rigid spacers 63,
In 1 paticular embodimeat. each of such spacers 63 includes
a radially-disposcd fiat. web-like plate generally cocxteasive
with the mcmber 45 and the slecve 61 and attached to both.
The diameter of the sleeve 61 is selected so that it either jast
lightly touches oc s spaced very slightly from the edges 65
of the pale faces 55, 57. And the sleeve 61 is prefemably
made of & metal. e.g. type 304 stinless steel. which is
non-foagoetic.

From FIGS. 2 and 3. it is to be appreciated that the magnet
asserubly 49 (Inclading the inner member 485, the magnets 29
and the sleeve €1) are drivea by a2 motor (sot shown)
coupled (o the shaft 43. The rotatiosal speed of the magnet
assembly 49 is quite high. e.g.. on the order of 1500 to 3000
revolutions per misute (RPM). The drive amangement 67
powering the magoet asscmbly 49 is geacrally shown in
FIG. L.

Referring particularly to FIGS. 2.4. 5 and 6. the scparator
10 has a tube-like shell €9 which is concentric with the
magnet assembly 49, The shell §9 is mounted on bearings

from those suppocting the shaft 43 of the magnet
assembly 49. Therefore, the shell 69 can and does rotate
independently of the magnet asscinbly 49 and at a rolational
speed differest from that of the assembly 49.

Such shell 69 may be made of a pop-magpetic composite
material such as fiberglass. The shell 69 is overlaid with a
wear-fesistant cpoxy coating 71 far shell protection and to
belp preveat vagrast metal objects on the conveyor belt 27
fram piercing the shell 69, Preferably, the coating 71
includes a first layer 73 on the shell €9 and a sccond layer
75 stop the first layer 73, The layers 73. 75 have differing
colocs and a red first layer 73 and bluc scoond layer 75 are
exemplary. As showa in FIQ. 6. places 77 &t which the
second layer 75 is wom through are visually apparent by
virtue of the fact that such places 77 bave the color of the
first 1syer 73

Referriag also to FIG. 7, the improved system 11 has a
conveying extension 79 angled from the separator 1¢ toward
the receptacle 37. Finely-divided ferrous metal bits and fuzz
fron (which otherwise bave a tepdency to cling to the
coanveyar belt 27 and fall therefrom into the receplacie 41,
Lc.. at a location rearward of the receptacie 37) arc guided
into the receptacke 37. Such coaveying extension 79
includes a downwardly-angled conveyor belt partion 81 and
a rotating drum &3 adjacent to the receptacle 37, Such
portion 81 extends from the separatar 18 (specifically, from
the separator shell €9) and coatacts the rotating drum 83.

Referring again to FIG. 1. another reason why fuzz iros
and nog-fezrous bits have a pronounced teadency to “drill™
their way through the belt 27 is that such fuzz iron and bits
are undes the Influence of the magnetic ficld of the separator
10 over sbout 180° of the shiell 69. To put it another way, the
“dwell time™ of such fuzz fron and bits in the magnetic field
is relatively long.

13

[ 1)

65

8

FIG. 7 illustrates how the portion 81 aad drum 83
dramatically reduce such dwell time. Using the portion 81
and drum &3, the fuzz iron and feaous bits are in and
substastially influcnced by the magnetic field over an arc 84
of well less than 180° and, most preferably, over an arc 84
of bess thas 90°,

Referring further to FIGS. 2 and 7, it is to be spprecisted
that the cicatod coaveyar belt 27 carrying fluff 1S is sup-
paried by a rear driven pulley 85, by the separator shell 69
aod by the rotating drum 83. The shell €9 and the drum 83
arc “free-wheeling” and rotate oaly becausc they contact the
moving belt 27, The direction of belt travel is indicated by
the aocows 87 and the lincar velocity of the belt may be
around 400 feet per minute, 24 an example. If the shell 69 has
a diameter of 14 inches, the shell rotational speed will be
about 110 RPM at a belt speed of 400 foet per minute.

In another aspect of the isvention. the moving conveyor
beit 27 has 2 phurality of spaced-apart cleats 89 (referred o
as first cleats 89 having a first height) disposed laterally on
the belt 27 and geneanally normal to the direction of belt
travel. Insofar as is kmown. coaveatiopal belts 27 used for
peocessiag with eddy current scparators include only first
clests 89, the spacing betwees two adjacent cleats 89 being
well in excess of the width of the belt 27,

As an jmprovernent. the beit 27 also inciudes a plurality
of spaccd-apast sccond deats 91 which arc also disposed
laterally and geaerally perpendlcular to the direction of belt
travel. The spacing betweea two adjacent seoond cleats 91 is
less thag onc-half the width of the belt 27. Further, the
secoed cleats 91 have a second height which is substantially
less thas the first height.

Using a larger number of substantially-shorter ceats 91
than found on conveyor belts 27 couveationally used for
scparating helps reduce the oumber of fioely-divided, spia-
ning particles lodged against a particular deat. This helps
reduce the possibility that the belt 27 will be pierced by such
a spimning particle and leagtheas the time befoce such
piarcing occurs. And using sboster clcats 91 helps mos-
ferous melal pieces 31 from being beld fasther away from
the magnet assembly 49 as might be the case when using
only rclatively-tall cleats 89. The way in which fuzz iron and
small bits of feoous material plerce the belt 27 is explained
below in coanection with FIGS. 11 and 12,

Referring next to FIG. 8, in another aspect of the
invention. the magnet assembly 49 is a two-pole asscmbly
avd includes a north pole member 93 and s south pole
member $5. Each of the pole members 93, 95 has an outer
end 97 and the ends 97 define a drcle (represeated by the
dashed line 99) when the magnet assembly 49 is rotating.
Each of the polec members 93, 85 has a width W which is at
least about 15% of the disseter D of such clrcle and. most
prefecably, which is at least about 40% to 50% or mare of
such diameter,

Xk s quite apparent from FIG. 8 that a good portion of the
total volume of a space 181 defined by the diameter of the
circke and the keagth of the magnet assembly 49 is filled with
roagnets 29, That fact is better appreciated by comparing
FIG. 8 with a conventional prioc art srrangement 1603 as
shown in FIG. 1¢. As a consequence, the field streagth at the
end of the polc members 93, 85 is very strong and “reaches
%'#dq}hd&eﬂuﬂ‘ﬁmwh;nbugﬂwwcyu

(The magoet assembly 49 of FIG, 8 is shown in conjunc-
tion with the desirable metal sleeve 61 described sbove.
However, such sleeve €1 is not required in order 0 produce
a highly satisfactory magnctic ficld; the slecve 61 Is for
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protecting the pole members 93, 95, act for enhancing the
magactic field)

In yet another aspect of the invention, the magnct assemn-
bly 49 is frec of an inmer member 45 or, at least, is
substantially free of an ianer member 45 having a dimension
(measured along an assembly diametar D1 coincident with
the pole members) which is a significant percentage of such
diameter D1. To put it ia other terms. each of the pole
mcmbers 93, 95 bas an interior poction 185 which is
coincident ot substantially colncident with the axis 167
about which the magnet assembly 49 rotates.

Such arangement may be coastructed by mounting the
pole members 93, 95 on s flat plate which. in tum, is
supporcted by a shaft like the shaft 43. Or the cad-abatting
interdior poctions 185 of the north pole members 93 and
companion south polc members 95 may be held together
with adhesive and the assembly 49 clamp-mounted and
supposted by a shaft 43.

In yet another aspect of the invention, the magnets 29
(irespective of the sumber thereof in the assembly 49)
include curved pole faces 111. When the magnet assembly
49 is rotating, the pole faces 111 defloe and are colncident
with a circle 113 Such awved pole faces 111 pamit the
“mass” of each magnet 29 (o be positioned more closely
adjaceat to the siceve €1 (if such slecve 61 is used), to the
shell 69 and to the metal pieces 31 on the coaveyor belt 27.
Such positioning is closer than is possible whea the magnets
29 have flat “chard-like™ faces 115 as in FIQ. 10, cven
though the prior art assembly of FIG. 10 uses a relatively-
large pumber of amaller magnets 29.

The way in which fuzz iron 117 and analf bits 119 of
ferrous matezial pierce & comveyor belt 27 will be better
apprecialed by referriag to FIGS. 11 and 12. Such coaveyor
belt 27 has a cleat 89 and the fuzz irou 117 and ferrous bits
119 cftea lodge at the junction 121 of the clest 89 and the
belt 27. The rapldly-spianing ragnet assembly 49 causes
such fron 117 and bits 119 to spin at a high rate of speed.

I is not too much of an exaggeration to say that the effect
of such splaning iron 117 and bits 119 is likc that of a
dentist’s drill, The iron 117 and bits 119 pierce pinholes in
the belt 27 and contact the shell €9. Oftea. such iron 117 and
bits 119 lodge betweea the belt 27 and the shell 69 and
continue to spin. Over some period of separator operating
tirae, it is not uacommoa 0 have a shell scvered
clrcumfereatially by such spianing, cutting action of the iron
and bits. FIG. 6 illustrates how the outer surface of the shell
€% can be warn awzy by the {roa 117 and bits 119.

And that is pot the oaly damage that can occur nor is it the
most serlous. Puzz fron 117, bits 119 and larger ferrous
picoes may peactrate the shell 69 and strike the magnet
asscmbly 49 with projectile-like focce, cracking or shatter-
ing a magnet 29 oo the assembly 49. The value of such
asscrubly 49 may be over 50% of the value of the separatar
10 and quite 2side from replacement cost, the downtime of
the system 11 is very expensive.

While the principles of the invention have been shown in
connection with a few preferred embodimeats. it is to be
understood clearly that such embodimests are exemplary

What is claimed is:

L. In a separator for removing metal pleces from waste
moved by a coawcyor, the scparator including a2 magnet
uscmblymnngaalpeedudcomisedduplunhtyd
radially-aranged magnets, the improvement wherein

thcscpmmhdudcsaconvcyabdxmppawdbyu

shell;
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the magnet asscmbly Is in the shell and rotates on a shaft;
the magoet assembly indudes a metal slecve around the
magnets wherein the roctal sleeve is positioned
betweea the shaft and the sheil,
whereby the magnets arc protected from impact by objects
picrcing the conveyat.

2. The separator of claim 1 Including an inner member
supporting the magocts and wherein:

the slecve s around aad generally concentric with the

{nazr member;, and

the sleeve and the inner member are coupled to ocac

another by rigid spacers.

3. The scparatar of claim 1 wherein the sleeve is roa-
magnetic.

4. The scparstor of claim 2 wherein the sleeve is made of
stainless stecl

S. Tbe separator of claim 1 wherein:

the shell rotates atf a speed substantially Jess than the speed

of rotation of the magnet assernbly;

the thell is overiald with an epoxy coating for shell

protection;

the coating includes a first layer oa the shell and having

a first color and a second layer of (he first layer and
having a second colar, wherehly circumferential arcas
worn through the second layer are visually detectable.

6. The scparatar of claim 1 in combisation with the
conveyor and a receplacie for receiving the waste from the
coaveyer and whereln:

the waste cootains very small ferrous bits;

the combination includes 2 conveying exteasion having a

beit portion angled foarwardly from the shell toward the
receptacic; and

the ferrous bits are substantially influcaced by the magnet

assczobly over an arc significantly fcss than 180°,
whereby finely-divided metal particles are guided into the
receptacie and coaveyor belt wear is reduced.

7. The combination of claim € wherein:

the conveying extension includes a rotating drum farward

of the shell.

8. The scparator of claim 1 in combination with the
coaveyor and wherein the conveyar includes a moving belt
having a width and a plurality of spsced-apart first cleats and
wherein:

the belt inclisdes a plurality of spaced-apart second cleats;

and

the spacing between two sdjacent secoad cleats s less

than one-half the width of the belt

9. The combiastion of claim 8 whavin:

the spaciag between two adjacent first deats is greater

than one-half the width of the belt.

10. The cambination of claim 9 wherein:

the first cleats have a first beight;

the second cleats have a second beight which is substan-

tially fegs than the first helght

1L In a scparazor for removing metal pieces from waste
moved by a the scparator lacluding a magoet
assembly rotating at a speed and comprised of & plurality of
radislly-arranged maguets, the improvement wherein:

the magnet assembly indludes (a) an ianer member sup-

pocting the magnets, and (b) a metal slecve around the
magnets and rolating at the speed;

the slecve is around and geaenlly coaccatric with the

inper member; and

the slceve and the inner member are coupled to one

another by rigid spacers.
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12 The scparatar of claim 11 in combiaation with the
coaveyor and wherein the coaveyor includes a moving belt
havingawidﬂundaphnmyohpmd-qxnﬁmduumd
wherein;
mcbdxhdud.csa;luﬂ!yohpwad-gpm;mdcknl;
and
the spacing betweea two adjscent scoond cleats Is less
than cae-half the width of the belt.
13. The combipation of claim 12 wherein:
the spacing between two adjaceat first clests is greater
than osc-half the width of the belt

s

10

12
14. The combination of claim 13 wherein:
the first cleats have a first height;
the scooad deats have a secord height which is substaa-
tially kess than the first height,
1S. The combinatica of claim 12 in further combination
with a receptade for receiving the wasic from the conveyer
and whercin:
the belt Is supported by a gencrally-cylindrical shell; and
the belt defines an arc around the shell which is less than
90°.

TTTOTIC L

Case 2:05-cv-00738-PJG _Filed 07/13/05 Page 18 of 10 Dosumentd



UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 5626233
DATED . Mayé6, 19997

INVENTOR(S) : Rano R Wells, I

it is certified that error appears in the above-identified patent and that sald Letters Patent is
hiereby corrected as shown below: :
In column 1, line 21, after "fabric™ being a new paragraph with "After™.

In column 4, lige 40, delete *900" and insert ~90° —

Signed and Sealed this
Twenty-sixth Day of August, 1997

et 6«4«« Ze,/»fm\

BRUCE LEHMAN

Artesting Officer Commissioner of Patenss and Trademarks

Case 205-(%\[—00738-? 1G __Filed 07/13/05 Dagg 1 Qﬂf 19 DCC' HReht 1






