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To all whom it may concern: 

IC 

Be it known that I, CHARLEs E. FRITZ, of 
Oneonta, in the county of Otsego, and in the 
State of New York, have invented a new and 
useful Method of Separating Iron or other 
Magnetic Metals from Grain or other Sub 
stances, which method is fully set forth in the following specification. w 
The invention relates, principally, to the 

method and meatis of removing fragments of 
iron, whether in the form of wire or other 
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wise, from wheat or other grain before grind 
ing, or from other substances with which the iron is mingled. 

It consists in first passing the gain or other 
substance through, screens, sieves, or other 
suitable mechanical means for separating the 
larger pieces of iron, if there are any such in 
the mixture, then passing it. through my elec 
tric or magnetic separator, by which the re 
mainder of the iron is removed. . . . . 
Heretofore grain has been passed through tr ughs containing permanent magnets, to 

which the iron would adhere, while the grain passed on. This process is objectionable be 
cause the pieces of iron require to be remgoved 
by hand by an extra operation or process, 
and also because the magnets gradually lose 
their strength by the jarring, &c., incident to 
use. There are also other objections. To avoid 
all these I employ temporary or induced nag 
lets, which I can charge to any required 
strength, and can magnetize and demagnet. 
ize, as desired. The particular form of appa 
ratus which I consider preferable for employ 
ing them in is a revolvig cylinder made of 
wood or other non-magnetic. material, having 
longitudinal strips or lengths of soft iron at 
tached to the interior surface. These strips are magnetized during one portion of the rev. 
-olution and demagnetized during another por 

- tion, whereby the iron adheres to the strips 
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so 

while magnetized, and is carried to the upper 
part of the cylinder. The strips are then de magnetized and the iron drops, falling upon 
a trough, apron, or receptacle, down the in 
clined surface of which it passes to the out 
let, while the cleaned grain passes out throngll 
the open end of the cylinder, and is caught in 
any suitable apparatas, the nature of which 
will depend on the disposition which is to be 

made of the grain. Other substances are sep. 
arated from the iron mixed with them in a similar way. . : 

In the drawings, Figurel represents a vei. 55 
tical section of the separator in the linea, i, 
Fig. 2. Fig. 2 is a transverse section through 
the center. Fig. 3 is an end view. Fig. 4 
shows the means for properly connecting the 
electric wires with the magnets, &c. Fig. 5 
is a view of the upper hub of the separator, 
with commutator, brushes, &c, Fig. 6 is a top view of an electro-magnet, a. a, with two 
strips, B B, connected with its cores. Fig. 
illustrates one method of connecting and driv. 6 ing: the separator E and generator G from the 
driving-shaft H, with its palley. 
. Similar letters of reference indicate corre sponding parts. 
The mechanical means for removing the 

largest fragments of iron need not be de 
scribed, as any apparatus may be used which 
may be found most convenient; and in some 
cases the grain may be free from large pieces, 
and can be passed directly through the sepa. 
rator'. - - 

A in Fig. 1 represents the shell of the cy. 
inder, which can revolve on hollow journals 
at the ends, in the usual manner; but, prefer 
that hollow huts. h. i turn on fiction - rol. 8o 
ers r, Fig. 5. The rollers not only obviate 
the friction consequent upon the large-size of 
the hub, but the use of the hollow hubs also 
obviates the following defect: Owing to the 
inclined position of the cylinder, if the usual 85 
journals were used the oil would drip from 
the upper bearing into the interior, or ran 
down the outside and into the spout F, and 
not only injure the graith, but interfere with.. 
the proper working of the appa tails. ... At the go 
lower bearing there may be, besides the up 
right rollei's, one or more rollers bearing 
against the end or shogilder of th{3 habia 
keep the separator tap to its place and resist 
its longitudinal downward tiarust. These may 95. be advantageously placed at the top or sides 
of the hollow journai. . . . . . . 
When the hubs are properly supported the 

feed-pipe P and the outlet-pipe, pileet not. 
touch in their hubs at all, but pass loosely roo through and be supported by the connecting 
parts, or by the standards S of the separator, 
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The inlet-pipe P is connected, with a hopper 
or reservoir containing the grain to be sepa 
rated, with a gate or valve by which the sup 
ply can be regulated or shut off. The inner 

Io 

end of P curves down nearly to the bottom 
of the separator, to deliver the grain near the 
end of the cylinder, and also assist in spread 
ing it thinly as it falls. . 
The inclination of the cylinder is suffieient 

to cause it to make about three revolutions before the grain is discharged from the open 
lower end into the trough or spout F. This is 
not essential, however, as, if the grain is uearly clean, or the magnets are strongly ci.arged, 

20 

the grain can be cleaned in one revolution. 
The apparatus can therefore be constructed 
to operate on the material as rapidly as de 
sired by increasing the inclination of the cylin 
der, and also the strength of the magnets. 
The axis of the separator may be horizon. 

tail and the outlet end made larger than the 
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other, to give the necessary inclination for 
carrying out the grain. * T is a trough, apron, or receptacle for catch. 
ing the iron, reaching across nearly the entire 
width of the separator from one end thereof. 
to the other, properly supported on the sta 
tionary pipes P and p. The middle of this 
trough inclines, as shown, from about two 
thirds the diameter of the cylinder down to 
the bottom of the outlet-pipe p. The edges, 
however, may be nearly at the same eight 
from end to end, B B are strips of soft iron attached to the 
interior of the sheli A of the cylinder, Figs. 1, 
2, and 6, longitudinally, being best arranged 
around the cylinder, so as to be magnetized 
alternately, positively and negatively. These 

of the maginets. 

So 

strips are of any suitable number, depending 
on the diameter of the cylinder and the power 
The drawings show sixteen strips connected 

to eight magnets. They may have a smooth 
surface, but are better to be corrugated, the 
-edges slightly turned upward, or to have their 
surface formed in projections of any kind for 
stirring the grain and insuring contact with 
the fragments of wire. To these strips are 
firmly attached the ends of the cores of a 3e 
rief of electro-magnets, of suitable construc 
tiqi and of equal strength, secured to the shell 
A. The ends of the wires of the two coils at a 
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are led to and connected with the contact 
pieces b b, Figs, 1 and 3, one for eaci coil. 
When the current is sent through the two 

contact-pieces b b and the two coils a a? of 
magnet 1 the two strips B B in contact with 
its cores are magnetized by induction, one 
positively, the other negatively. 
For coinvenience in showing the connections, 

Figs. 2, 3, and 4 are divided into eight imagi. nary sections, each one having a magnet, two 
coils, a. a, two strips, B B, two contact-pieces, 
bb', corresponding to the coils. . . . 
The current is sent through the magnets in 

sections 5, 6, 7, and 8, and is shut off from 
those it sections 1, 2, 3, and 4. The cylinder 
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revolves in the direction of the arrow, and as each magnet comes into the position of section 
5 the current is sent through it, and it con 
tinues charged till it reaches the position of 

o 

section 1, when its strip B is well over the 
edge of the trough T. The current is then 
shut off, the strips B B are demagnetized, 
and any iron adhering to the strips drops into 
the inclined trough and passes out through 
the pipe p. " . . W . 

In order to insure the dropping of the iron 
at the instant that the current is shut off fro?n 
magnet 1 it is reversed momentarily, giving 
the strips opposite polarity, and having the 
effect to repel the iron. The current is seat through the proper mag 
nets by means of two curved brushes, c c', ar 
ranged in contact with the contact-pieces of 
the magnets. The brush c is connected with 
the positive wire, e' with the negative. The 
current divides in the brushes, going equally 
through the different magnets whose contact 
pieces are touched by the brushes. In Dag 
net it passes from e to b', to a', to a, thence 
back to b, and out through cf. to the battery or 
other source of electricity; and the same with 
magnets 6, 7, and R. Consequently it passes 
successively through all the magnet-coils as 
they come into section 5, and continues to 
fow through them till they reach section 1, 
when contact with the brushes easis. and the 
current is shut off from them. The currentis reversed by the naeans shown 
in Figs. 3 and 4. At the forward ends of the 
contact-pieces the two series are prolonged to 
ward each other. The forward end of the brush 
c is similarly widened. There is a correspond 
ing widening at c' for the brush c', and electri 
cally connected there with, but not continuous . with it. These widenings are not prolonged 
far enough to reach the other circle, either of 
brushes or contact-pieces, but so that the pro 
jection of one can reach over and make good 
contact with the other, as shown. . . The contact-pieces is b' of magnet 1, Fig. 3, 
have just gone out of contact with the brushes, 
and in the position shown the brushe' is in 
contact with the side projection of t', a nd c 
with b, thus sending the eurrent through mag 
net 1 in the opposite direction to that in which 
it had up to that instalt been flowing. 
By lengthening the lower ends of the brushes 

they will connect sooner with the magnets, 
and by shortening the upper ends they will 
discounect sooner; but the proportions showii 
will generally be found sufficient. 

In practice, however, it will be found bet 
ter to have the contact-pieces on a slaller cyl 
of the separator instead of on the end. The 
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inder or commutator, C, arranged on the hub. 
cylinder is of ebonite or other suitable non-con- . 
ducting material, and the contact-pieces prop 
erly fixed in its surface it two circles, as be 
fore. The wires from the magnets, properly insu 
lated, run to the end of the separator-cylinder, 
aid inward if its their correspond an axy's rer 

. ... 
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ing contact-pieces. These are not placed in 
the same sections of the commutator as their 
magnets, but so that the brushes call occupy 
the upper half of the circle, as shown in Figs. 

- 5 5 and, where D is a segment of non-conduct 
ing material, carrying the two brushes insu 
lated from each other, and arranged to rest in 
contact with their respective circles of contact 
pieces, as before described. This segment D is attached to some adjóining stationary part, 
so that it can be adjusted in position and 
brought up to the commutator as the brushes 
wear, or readily removed for repairs or for the 
substitution cfmey, brushes, &c. . 

Fig. 1 shows the contact-pieces b b. both in 
the position of Fig. 3 and on the commutator. 
C, as in Fig. 5. The magnets and their wires 
are entirely covered by the outer casing of the 
cylinder, so that they cannot be disturbed or 
injured while the machine is in use. 

in order to test, whether the separator is 
too much inclined for the strength of the mag 
nets, or if the grain is fed in too rapidly, I at 

... tach a fiat plate or supplementary trough, t, 
to the lower end of the trough T, and above 
the latter. Should any considerable quantity 
of iron drop on this plate, the strength of the 
current slotild be increased or tie feed of the 
grain be filminished by the gate or valve at the 
inlet P; but if it catches little or none the 
working is correct. This plate can be seen 
through the open lower end of the separator. 
It is attached by its lower edge to the sides of the trough T, and held up to its place by a 
to discharge whatever it has caught by push 35 E. or counterpoise, so that it can be caused 
ing down its upper edge; or it may be arranged 
in any other suitable mainer. 

| The contact-pieces must, of course, be kept 
4o clean, the contections of the different wires to 

then and to t.3 magnets unbroken and prop r Sis pro 
i erly insulated, and the brushes in condition 

. 
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to make good contacts with all the contact. 
pieces as they come under them. To test 
whether these points are correct, reach a piece 
of soft-iron wire in through the open end of 
the separator, and by touching the strips which 
are magnetized it can be felt whether the wire. 
is held or not; or a handful of iron, fragments 
can be thrown in while the separator is tuigfi 
ing and before opening the feed for the grain. 
to see if they are promptly gathered up and 
caught in the trough T. . * 

If any particular strips B need to be inore 
strongly imaginetized than others, or for any 
reasoa is is desirable to divide the eurreats différeatiy, eaciu strip or each set car have its 
own circle of contact-pieces or the commuta 
tor, and the brushes and wires be arranged to 
produce the particular effect desirei, in con 
formity with the general system before de &cribed. 

do not confine myself to the precise for has 
and arrangeing its shown; but any equivalent 
construetioli which will accomplish the same 
Results anay be used. For example, instead 
of the magnets being connected with the strips 

quite short, 

B at or near the middle, as shown, they may 
be attached at their ends; but the former 
inéthod is preferable, unless the strips are 

The strips can also be arranged 
around the cylinder instead of longitudinally; 
but in that case - they should not be longer 
than can discharge at one time into the trough. 
The commutator can then be arranged to re 
verse the current as each set of strips comes exactly over the trough. 

instead of enploying electro-magnets to in 
duce naagnetism in the strips, as described, 
the this shell A of the separator can be wound 
with insulated wire, making it a large hollow 
coil, inducing magnetism in the strips when 
the current passes through the wire. 
case the commutator should be arranged to re 
verse the direction of the current about three 
times to each revolution of the separator, so 
that as each sectional one-third of the surface. 
came over the trough, it would be caused to 
discharge the iron it had carried up. 

Insteal of electro-magnets or a wire coil for. magnetizing the strips, permanent magnets 
may be used, the poles of which set on contact. 
pieces connected directly to the strips, sub 
stantially as shown in Fig.6. 
should either be of the horseshoe form, or at 
least have their ends or poles bent a little out 
of straight iiae. The coils a a? around the 
contact or pole pieces are then used to neu 

in this 
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tralize or reverse the inductive action of the 
magnets on the strips B B by sending a cur 
rent through them in the proper direction 
when they arrive in, the position shown in 
Fig. 2, and thereby cause the discharge of the 
iron fragments, as already described... 
The coils can he dispensel with, if desired, 

and any suitable means used for neutraliz ing, preventing, or reversing the induction ac 

cc 
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tion of the magnets on the soft-iron strips at 
the proper times by removing their poles from 
the contact pieces or strips or otherwise. 
As the different magnets come over the 

trough a projecting arm or lever counected 
with any convenient adjacent stationary fix 
ture would cause the magnets to slide of those 
contact-pieces, and onto others, and so reverse. 
the polarity of the strips, or merely demagnet 
ize then, as preferred. In the latter case at 
other arma or incline would replace the mag 
nets as they were loweredi ois the side by the 
turtling of the cylinder. The agilets cal) be 
arranged inside and the strips for attaching 
the wire be placed on the outside of the sepa 
rator, and operate. ii. Substantially the same 
way; but I regard the construction described 
as better, as an internai surface is in ore co 

If 
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venient, better adapted to secure a tinorough 
cleaning, and the action is more under control 
in every way than an external one, whether 
the latter is cylindrical, curved, or plane. 
The saiahe effect can be produced in substa - 

tially the sale way by using perinact in: g 
nets directly for attractiig aid seiziug tie 
irola, and at the proper time causing then to 
face or pass the similar poles of other mag 
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nets of equal or greater strength near their 
other ends, thus practically neutralizing or re 
versing their magnetism and causing them to 
release and discharge the iron; but I do not 
consider this method as desirable as that with 
temporary or induced magnets, for the effect 
will be to more or less rapidly destroy or re 
verse their permanent magnetism. 

IO. 

25 

the iron will drop. 
3o 

the same as the iron strips. 
netism of the wire is reversed by reversing the 

35 

It is an improvement to add another series 
of stationary permanent magnets with oppo. 
site poles facing the outer ends of the nova 
ble imagnets, so placed as to add to their power 
during the time they are holding the frag 
ments of wire. They will also tend to pre 
serve or increase the strength of the movable magnets. This arrangement can be applied to 
the troagh-separator described farther on. . . 

Still another method of applying the prin 
ciple of my invention is, instead of using per. 
manent magnets or magnetized strips to seize 
the iron, to distribute a halked conducting-wire 
over the surface of the cylinder, the different 
coils or lengths being insulated from each 
other and from the cylinder. When the cir. 
rent is seat through this wire it becomes, in ef. 
fect, one long magnet, and will attract and hold 
the fragments of iron, as described before, till 
the current is broken at the propertine, when 

The wire may be laid either 
to and fro, from one end of the cylinder to the 
other, the different lengths being learly lar 
allel, or it inay be wount around the cylinder The quasi-inag 

direction of the current passing through it. . . 
... The commutator described and shown in the drawings, although very convenient, is by no 
means the only available construction; but any 
suitable means for properly making and break 
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ing the connections may be employed for op 
erating the separator. 
The separator may be revolved by belting 

or gearing; but the latter is preferable, as the 
slight jarring produced by it assists the iron 
fragments to slide down the rougi. T; but if 
permanent magnets are used belting would be 
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better, as the jarring would weakei the mag 
nets. 
to either et d of the separator, or the beit can 
ran around the separator-cylinder itself as a 
pulley, as shown at E in Fig. 1. 
The connection between the separator and 

the dynamo-electric machine may be direct 
by belting or gearing, or le made indirectly 
through intermediate shafting, &c. The lat 
ter is preferable on account of the difference 
between the speeds of cine two. . As the gen 
erator G, Fig. 7, makes allout seven hundred 
revolutions her minute, while the separator E 
will make, say, five to ten, it would be difficult 
to collect then directly, but is easily clone 
by in termediate shafting, as shown in the fig 
ure. This connection, as before observed, inay 
be made by belting, gearing, or any suitable 

If the seeds of the generator aid 
separator are not to be varied in the same pro 

The pilley or gearing can be applied 

duce the desired difference. 
. The electric current for. charging the elec. 

portion, the pulleys, &c., are arranged to pro 

tro-magnets may be supplied by a battery or 7 o' 
by a dynamo-electric machine of any suitable. 
construction. The machine is preferable, as . 
it is less troublesome and can be better taken 
care of by unskilled persons, and its speed can 
be so arranged in proportion to that of the 
separator as to furnish a current of any strength. 
required. When so arranged, if the separa. 
tor should be turned faster the machine will 
also turn proportionately faster, furnishing the . 
same quantity of current to each revolution of 8c 
the former, by which means the separator may 
be caused to clean a much greater quantity of 
grain per hour. The machine, must be ar. 
ranged to furnish a constant and not an al 
ternating current, so that the strips B on the 85 
rising side, when magnetized, shall remain sols 
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till they come over the trough T, as a break. 
in the current before that time would drop the 
iron back into the graii. There are many other ways, unnecessary to 
describe, of applying this principle of my in 
vetition, which consists in separating and bolt. 
ing the fragments of iro by means of Inag 
nets in the forth of strips, wires, or bars, 
whether permanent, temporary, or induced, 95 
whose magnetism is then automatically dwes 
come, neutralized, discinarged, or reverset at 
sucli. times that the iro they have seized will ... 
be dropped into a suitable receptacle separate. 
from the grain or other substance with which 
it had been mixed. It therefore does not it. 
clude the ase of magnets for gathering the 
iron, as that is old; but only the lagtets in 
contiection with the means for utilizing them, 
substantially as I have described, whether the I. 
separator beinternal, external, or of any otha) 
shape. . . . . 
The different variations of form and arriage. 

ment in the several parts suggested, in this. 
specificatio can, of course, be combined with 
each other in an operative separator in any 
particular manner preferred, so long as ti & 
principle of my invention is not departed from. 
Having thus described my inventiot, I - 

hereby reserve, as subject of future applicar. 
tion, all matters not expressly claimed hereit. 
What I claim as new, and desire to secure 

by Letters Patent, is ... i. It apparatus, for separating iron QC other 
magnetic metals from grait or 9ther non-inag 
netic substances, the coin bination of a gray 
ity-feed produced by rotary motion, a series of 
ragilets, and meals for discharging, over 

coning, neutralizing, or reversing their mag 
inetism at the proper times, 

2. An interial unagnetic separator Consist 
ing of a longitudinally-inclined revolving cyi 
inder having soft-metal strips or pieces ar 
raged on its inner surface, means for mag 
netizing and demagnetizing them at the proper 
times, and a trough within the cylinder for 
catching the iron fragments allad discharging 

is 
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them separately from the grain, all being so the iron fragments, and a dynamo-electric 3r 
constructed and arranged that the strips or chine or other source of electricity. 

O 

pieces seize the iron while in the grain, carry 
it up over the trough, and discharge it there 
in, while the cleaned grain passes on and out 
at the lower end of the cylinder. 

3. A self-feeding magnetic separator con 
sisting of a longitudinally-inclined revolving 
cylinder, provided with temporary or induced 
magnets, means for magnetizing and demag 
netizing them at the proper times, and a trough 
for catching the iron fragments, and having 

IS 
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the discharge end lower than the other by an 
amount that will eause the feeding to proceed 
at the desired rate without requiring mechani 
cal means for forcing the material along. - 
4. The combination of a magnetic separator 

or apparatus for separating iron from grain or 
other substances, a magneto-electric or dy 
namo-electric machine furnishing a current of 
proper strength, and belting, gearing, or other 
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set forth. 

So 

55 trough or receptacle within the eylinder for 

i. suitable connection between them, for auto 
matically regulating the speed of the electric 
generator by that of the separator, 

5. The combination of a longitudinally-in 
clined self-feeding internal magnetic sepa 
rator with a series of soft-metal strips or 
pieces for seizing the iron, arranged on its in 
ner surface, and means for magnetizing and 
demagnetizing thena at the proper times. 

6. The combination of a longitudinally-in 
clined self-feeding internal magnetie sepa 
rator, a series of magnets outside of the sea 
rator, a series of soft-iron stips or pieces ar 
ranged on its inner stirface and ?onnected with 
the poles of the magnets, and ineans for atato 
matically neutralizing, overeonitng, discharg 
ing, renewing, or reversig the magnetistin of 
the strips or pieces at the proper titles. 

7. The combination, with as revolving cylia 
der, of a series of temporary or induced mag 
nets arranged on its interior surface, means 
for magnetizing and demagnetizing then at 
the proper times and a trough or receptacle 
within the i. for catching the iron frag 
ments, substantially as and for the purposes 

8. In a separator, the combination of a re 
volving cylinder, a series of magnets outside 
of the cylinder, a series of metal strips or 
pieces connected with the poles of the raag: 
nets and arranged on the interior strface of 
the cylinder, means for directing, breaking, 
eosing, and reversing 

net or magnets of each soft-iron strip, each 

the erectric current a 

9. The combination of a cylinder revolving 
on hollow hubs, and having an inlet, P, and 
an outlet, p, a series of unagnets outside of the 
cylinder, a series of soft-iron strips or pieces 
connected with the magnets and arranged on 
the interior surface of the cylinder, a circular 
commutator and segment with brushes or con 
tact-makers, both arranged at the same end 
of the cylinder, a trough within the cylinder 
discharging through the outlet p, aid a dy 
namo-electric machine or other source of elee 
tricity, substantially as and for the purposes 
set forth. – 7o 

10. In a separator, a cornutator and a seg 
ment, both at the same end of the cylinder, 
the commutator having two circles of contact pieces, arranged in pairs, one pair for the alag 
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piece having one or more side projections to 
ward the other circle, the segment having two 
insulated brushes, corresponding to the two 
circles, connected with the two poles of the 
source of electricity, and each brash wide 
enough, to touch the projections on the con 
tact-pieces of the other circle, the whole ileing 
constructed and arranged, substantially as 
herein described, for sending the current 
through such wires or coils in stich directions 
and for such times as Enay be desired. . 

11. The method of separating iron from 
grain by inducing raagnetisin in soft-iron 
strips or pieces by means of perEXanent 1ag 
nets, which strips or pieces seize and hoid the 
iron fragments winile in or near the grain, but 
are demagnetized and drop tihe iron after they 
are out of the graia. - 

12. A separator-cylinder revolving on hol 
low habs, in combination with inlet P, outlet p, and a trough or receptacle, F. 

13. A revolving anagnetic separalor having 
in its interior's stationary trough or recepta 
cle for eatehing the irots, supported on or 
by the inlet aid oatlet pipes, so that it re 
mains in the saine position while the cylinder 
is revolving around it. 

4. The combination, with the trough T. of a supplementary receptacle, i, for testing tag 
perfection of the cleaning. 

: CHARES E. 

1 in presence of 
RCRAE. Cusrigg, 
JARES FELDS. 
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