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(NoO moﬂel )

To all whom it may concern :
Be it known that I, JOANRAE, of New York

in the county and State of New York have in-

vented an Improved Magnetic Ore- Separator,
of which the following is a specification.
Figure 1 1s a vertical longitudinal central
sectionof myimproved magneticore- seParator
Fig. 2 is a side elevation of the same; Hig. 3,
a plan or top view of the same; Fig. 4 a de-
tail vertical section, on an en]arged scale,
throungh the center of one of the magnets,
showmﬂ‘lts connection with the carrving-shafit.
Fig. b is a section on the line ¢ ¢, Fig. 4. Fig.
6-1s a top view of one of the magnets. Fig. T
1s a detail side view of the end of one of the
magnet-carrying shafte, showing its connec-
Kig. 8 18 a detail
cross-section of said shaft ontheline k k, Fig. 7.
The object of thisinvention is to pmduce a
practical apparatus for separating the parti-

cles of iron from the sand and other impuri-

ties that accompany it—that is to say, ore
containing iron is erushed or pulverized, to-
oether with all its constituents, and the ma-
chine is to separate therefrom all the particles
ofiron,leaving the impurities—such as craushed

quartz, sulphuar, and the like—entirely free of
iron, and vice versa.

The invention consistsin a new combination
of parts for vibrating the magnets, so that
they will shake off any impurities that may
in the first dip adhere to them, and in then |
carrying the particles of iron that adhere to
the magnets into receivers or troughq

The invention also consists in other details
of 1mprovement heremafter more fully Speci-
fied.

In the accompam 1ng dmmnm, the letter A
represents the frame of my machine. This
frame furnishes bearings for the shafts a b d,
around which is passed an endless belt, I3,

‘that is to be moved in the direction of the ar-

row shown in Iig. 1, and upon which the
powdered ore containing the impurities is de-
posited from a hopper or vessel, C. To suit-

-able brackets projecting from the side rails of

the frame A are secured the bearings of cross-

shafts D D, to which the hmseshoe magnets

I T are fastened in such manner that thesaid
magnets will be above the endless belt B, and

.

' saidbelt;
| ries a series of said horseshoe- magnets E. 'The

Each sh aft above the belt B, car-

manner in which these maguets_are fastened

to the shafts is more fully shown in Figs. 4, 5,
and 6—thatis to say, each magnet 1s hetween
two sheets, ¢ f, of insulating and non-conduct-

55

ing substance placed against the under side of

the shaft D, which under side is flattened to

give a better bearing. A plate, g, of iron or
other suabstance, is then placed against the
lower sheet, f, and suitable bolts, /i, are passed

through the shaft D and plate ¢, so that each
of said bolts is embraced by one of the mag-
nets E, as indicated in Fig. 6. By this means
the magnets are firmly abtached to the shaft

60

in suitable numbers, and are nevertheless in-

sulated from the bolts &, shafts D, plates ¢,

and from each other, so that each will have its

own independent action, the magnets being so -
fastened to the shaft that in the normal posi-

tion their poles will incline toward and be
nearly in contact with the npper surface of the
belt B. Above each shaft I is supported, by
suitable brackets on the frame, atrough orre-

ceiver, I

G is the driving- shaft hung in the frame A

and receiving rotary motion b} suitable meoh

anism. This driving-shaft imparts rotary mo-
tion by belt ¢ to a shaft, H, which carries a
crank-pin, §, and to thiscrank-pin is jointed by
suitable link, I/, a rod, I, which extends over

the tops of the shafts D D, near one side of

the machine, and which has series of notches,
forming shoulders m m, respectively, in front
of upwardly pI‘Q]E-’:CtII]D studs »n, that are se-

Joured upon said shafts D. A mw] 0, 18 piv-

oted to the rod I, and engages into the teeth

8o

of a ratchet- Wheel y2 thﬂtlb mounted upon the |

shaft . Bach of the shafts D is, at one side

of the machine, rigidly connected totwo straps,
r and 8, whose lower ends are 1n like manner
fastened to a longitudinal shaft, J, which is
hung in the fmmm of the machme‘ The
straps s are made of -welastic material, such as
india-rubber. Whenever, during the rotation
of the shaft H, the rod Iis drawn toward said

shaft H, the Shftfts D D D will be rocked in

one dlI‘EthOIl and the straps s stretched or
elongated, and on the return motion of the rod
I.the shafts D D D will be rocked in the op-

adapted to dlp into the substance L&ll‘led on ] posite direction by the retractile action of the

QO
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SRR N ~elastic bands s. The bandssare so adjusted | been accomplished, whieh, as practice has. 6 5 ---------
i agregards: thew strain that normal]y they will | 'shown me, 18: accomphshed by six or seven i
L ‘hold the shafts I> and magnets in the position | shakes of the magnets,the magnetsarethrown . . =
o o indicated m Iigs. I and 45 but by the joint' | up against the troughs If with sufficient vio- RERERR
coitin oo e aetion of (the rod: I and elastic. straps s the | lence to discharge into the troughs whatever i s
i ghafts D and their magnets are rapidly oseil- | iron ore adheres to them.  No impurities will - 70 '
oo ated,y s0: as - to cause. the magnets to vibrate | go with the iron ore into the troughs, as they ¢
R ﬂb&‘i@'@ithe belt B. At each -r:etnm motion.of | were all shaken off: by the motions desceribed. .
oo o therod Iits pawl o, engaging into a tooth of | At the same time,and while this action of the . - -
o 1o the ratehet-wheel pyimparts a short rotary mo- | magnetsis going on the belt B ismovedalong, - 1
. i tion to said wheel p, and thereby to the shaft | and finally discharges its impurities at the end LSS
oo oo o b and belt B, andithus the belt ismoved grada- tlmt passes over:the shatt b, . oo s
oo oo ally forward o in the (dirvection. of  the arrow. |  The great admntage obtained. by the ngeof:
oo oo ooshown in KigL L 'The vibrations imparted by: | this machine is; that no lmpuutms will gomnto -~
i oo oy the movements heretofore deseribed to the:| the iren ore that 1s eollected in the tronghsy; .
oo magnets are quite short and rapid. After | hence the iron will be of greater value than 8o
i every five or six vibrations  thusi imparted to | that obtained from ore by the usual magnetic:
oo i oo theshafts D and their magnets I by the joint: appliances, which have no pmmqwn f{m bl]‘é’l]{ SRR
oo action of the rod I and straps s, a4 more pro-: mg out the impurities. S R
oo oo 20 nounneed motion 18 imparted to said shafts D} Suitable rakes or .scmpers mzw be placed S
i and magnets by the following means, to wit: | mt@ the troughs If, to scrape out of them the 8¢ . 1
o A camy (fy 18 mounted  upont the sshaft: G, | iron ore deposited therein by thema#neth ior SRR
oo o Agalnst 1ts edge bears the point of alever, Ly | collection into suitable receptacles. o
oo the same being held incontaet: with said cam. l 1'do not elaim shiding magnets through ithei EERENEEENE S
o2 by assaitable spring, . The otherend of said | ore:and then swinging them towqrd Q tmurrh gl
. lever L connects with a band , 20, Wwhich 1s fast- | as-slmwn mn P’ltellt Nc« 46 005 e Qo i
EIiE i iiiiiiiigg ened.‘totheshaftJ asmdlcatulmI‘w*S Zand | Telaim— oo
i iociii i Yo 'Whenever: the notch xof thecam ¢ comes | 1. Ioamagnetic ore- sepa,mtor the combum SRR
S ) ¥ lme with the end of the lever L, the spring | tlon of the shafts D and magnets I& with the @ -+
it roozow throws:that end of the lever 1. up nearer to | feedmg -apron: B, troughs I, and with mechan- '
...+ .. theaxisof theshaftG,and by that means moves | ism,: subsbantlally as described, for first oscil- g5
. .. . the other end of the lever Lidown, causing it | lating the shaft D and 'sha;king the magnets, i
i ovnnto pull onthe strap w and to rock the shaﬂ: J ‘| and then swinging the said shaft and thmwm o ! SRERERREENS
cooovoononocoooan the direetion of the arrow shown in Ifig. 7. | the magnets 'agalnst the troughs I" :;-.u'bsftan- SR
oo 35 This rocking motion of the bhafthaubes-itfEtlallyasqpeemed S
oot to pall onithe shafts D by means of the straps | 2, The combmat‘mn of the recu)romtmg 100 .
. oo ooy and to thereby carry the magnets: up (into | notehed rod I with the shafts D, carrying the = i
oo o the pt'DSltlml indicated by dotted lines in Plg 1 ma,gg]ets 14 and DI'Q]GGCIOHS- 0, -m]d with the 00
4) close to the troughs If. As soon as this | elastie strapss, and means, subbmntially as de-

4o motion has been attained the cam end of the | scribed, for holding said straps, as and for the S
lever L 1s again moved downward by coming | purpose described. 105 ?
out of the noteh «, which allows the magnets, 3. The combination of the reciprocating
by their weight, assisted by the stiffness of the | notched rod I with the shafts D, magnets E,
metallic band w, and, if desired, by a suitable | lngs n, straps s, shaft J, pawl o, ratchet-wheel | .

45 additional spring or weight, to carry the shafts | p,.shaft b, and endless belt B3, substantmllv as

- D and magnets It back to their normal posi- | and for the purpose specified. I'IO
tion, and.also the shaft J, so that the strap 2 4. The combination of the trough I with the
will remain substantially taut. shatt D, carrying magnets I, and with the

The operation of this machineisas follows: | endless apron B,and with mechanism, substan-

so The powdered substance containing iron ore | tially as descrlbed for contmuously moving
being fed to the belt B through the hopper C | saidapron B, and for shaking and finallyswing- 115
and the parts of the machine having been set | ing the magnets E, substantially asspecified.
1In motion, a layer of the said substance is 5. The combinatiou of the shaft J, straps »
moved along the belt, and into this layer dip | s w, lever L, rotary cam ¢, spring u, shafts D, 3

55 the several magnets. To the points of the | and magnets B, substantially as and for the |
magnets and between their poles will, by this | purpose deseribed. 120
dlppmg action, be caused to adbere some of 6. The combination of the shaft J, straps #
the iron ore that is carried by said belt, which, | s w, lever 1L, rotary cam ¢, spring , Sll&ftb D,
however, will also bupportconmdcmble1mpure man*nets IL, and with the notehed rod I and 1

6o matter ; butby therapid shaking motion which { lugs n, substantml]y as specified. !
18 imparted to the magnets through the action JOHN PAE
of the rod I and straps s these impurities are Witnesses:
shaken off the magnets, so that only the iron | WILLY G. Ii. SCHULTZ,
ore will adhere to thein, and when this has | HARRY M. TURK.
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