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UNITED STATES PATENT OFFICE.

ARTHUR J. MOXHAM, OF WILMINGTON, DELAWARE.

BLAST-FURNAGCE. -

1,036,137,

To all whom z'tvlmay coOncern:
Be it known that I, Arraur J. Moxmam,

.a_subject of the King of Great’ Britain, re-
siding at Wilmington, county of Newcastle, |

and State of Delaware, have invented a new
and useful Improvement in Blasi-Furnaces,

‘of ‘which the following is a full; clear, and

exact description, reference being had to

" the accompanying drawings, which form a

part.of this specification. . ,
~ In the passage of ore through the bldast
furnace, attrition occurs and. also the .ore is
fractured by the heat, thereby a certain pro-
portion of the ore charge is reduced to an
extremely fine dust.” Fine ore is also often
used, which requires a working pressure
greater than using ores of larger size. Both
of these conditions result in blowing away
considerable of the. ore in-the forming of

this dust. This ore is blown out threugh the-
This entails considerable loss:
as well .as a gathering of the dust on the

downcomer.

boiler surfaces, -and otherwise it .adds to
the difficulty and cost of manufacture.

. An analysis of the fiue dust by sizing will
show a large amount capable of passing
through a 500 mesh"sieve, and that very

little of the dust fails to pass through a-100,
_ mesh sieve. - This ore dust is (;()_ns‘eq’entl‘y
easily carried by the blast, pegticularly |

when the increased. pressure demanded by
a charge of all fine ore, is used. This loss
has- heretofore . been. attempted .to be met—
1st, by reducing the percentage. of fine ore
carried - in the charge, and therefore the

amount of -waste. 2nd, by gathering, the-
accumulation from the dust catcher and the.

flues, and 3rd, subsequently briqueting the
material so gathered to put it into proper
form for once more being charged through
the furnace.. What is. called the flue dust
conststs not only of fine ore but of more or
less other- material driven out by the blast
together with the ore. An average content
of iron in flue dust is frequently as low as
thirty per cent. (30%), hence the briquets,
which are costly to make, represent when
made a low grade of material.

The object of my invention is to prevent

this dust passing into the downcomer, ac- |

cumulating it, and returning it to’ the
charge. ‘ ‘ ) ‘
Speaking generally, T surround the inner

surface of the blast furnace-above the charge |

‘Speciﬁeation of Letters Patent.
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' With'e]ectro.magnets. Preferably I usé a

plurality of tiers of such magnets; The

finer dust passing up with the blast is caught

by these magnets and collected thereby.

Whern “a sufficient quantity has been "thus.

collected, the current to the magnets is cut
-off, which deénergizes them. The dust will
then tend to fall vertically into the-ehargey
and the ‘accumulated dust will be sufficient

‘to overcome the blast and. carry the dust in

part or in whole into or on the charge:
_As stated, I preferably use a -plurality of
tiers of magnets. The reason for this is that
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I may deénergize one set of magnets, allow-

ing the collected dust to fall back into the
charge, while the remaining tiers being still
energized, will prevent the dust from |the
charge or any of the collected dust being
blown out of the furnace by the blast. T
can also so arrange the electrie cireuits to
the tiers of magnets so that successively the
tiers are defnergized and all the ‘tiers are
simultaneously detnergized when the.blast
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is-cut off or, the same time, when the bell .

ig lifted.

T will mow deseribe the embodiment of

‘my invention . shown in the accompanying

gh‘awings,,a.n,(l\,thenquint\ out the invention
in the claims. A o
. "In the drawings: Figure 1 is a vertical

section of a blast farnace embodying my.

invention.” Fig, 2 is a gection. on the line

9--9, Fig. 1. Fig..81s a detail view of blast
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main_ and attachnibnts for opening circujt .
to magnets when blast is cut off. Fig. 4 is

a_detail sectional view of the bell, its lever

90

and the switch, controlling the circuit to the -

magnets, controlled by said lever.-

i

. '@ is the blast furnace, b the air pressure

 conduit, ¢ the twyers; ¢ the downcomer, ¢
the bell. : ‘ . S
. 7 is a series of electro magnets, protrud-

ing through the walls of the blast furnace;

95

the broken linés (Iig. 2) show the field of .=

said magnets. In like manner ¢ is another
sories of magnets protruding through the
wall of the'blast furnace above the magnets
7, and £ is a similar set of electro, magnets

"above the electro magnets. ¢

3 is a-rod connecting the bell & and lever j
having the weight /. - AR

- "1 1s aswitch point pl.votea.':}ﬁ;o and having

its free end connected to lever 7 by rod p.

100

105

¢ is a binding post to which a wire r, lead- =
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_and % and wires » and w is a switch having
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o .

ing from one pole of a generator s, is con-
nected, ¢ is another switch point from which
a wire u leads to wire v, and from wire w a
wire  leads to the other pole of the gener-
ator, ' :

When the switch points 7 and ¢ are con-.

nected this circuit is completed. As.may be

seen, this takes place when the bell is ele- |"
vated (which, as is well known, is when the’

blast-is cut off), and the points aré sepa-
rated when the bell is depressed (which, as
is well known, is when the blast is on). In-
‘terposed between the electro magnets f, g

contacts ¥, 2, 1 and 2 from the magnets f.

- 8,4, 5 and 6 from magnets ¢, and 7, 8, 9 and
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10 from magnets 2. As may be seen, if the.

switch is successively operated, the current
connection to the magnets will be magde first
to magnets f, then.to magnets ¢ and finally
to magnets A, and the breaking will be con-
versely. Thus with the three sets of mag-
nets showing the making and breaking of
the current, connection 1s successive, and
moreover at all times at least one of the

‘sets of magnets may be energized, and thus

escape of the dust by the blast prevented.

In Fig. 2 I have shown in the full curved
lines, conuecting the pole pieces "of the
magnets, the accumulation of the dust.

In Fig. 8 I have.shown an arrangement
whereby the circuit to the magnets is broken
when the blast is cut off. " In this drawing,
b is the blast main. In this Fig. 3, 20 is the
plunger maintained in position shown by
pressure of the blast within the main. 19
the fulerum for lever 18., 15 and 16 an ordi-
nary electric switch, 11 and 12 representing
the wires therefrom. 17, link connecting
the lever 18 with the switch. The figure as
shown shows the switch thrown in, the pres-
sure operating to force the plunger 20 up-
ward to position shown for this purpose.
When the blast is cut off the pressure in the
blast main falls, consequently plunger 20

drops and by meauns of link 17, pulls switch § : ¢
: ) TR -what I claim and desire to protect by Let-

- 15 open and thereby cuts off the current, so
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that when the blast is off, the current is also
off and vice versa. ' '
From what hds been described, the opera-
tion is apparent, with tlie bell elevated and
all the sets of magnets in circuit. The dust

carried off by the blast is collected and held

by the magnets. By breaking the circuit to
any one of the sets of magnets, retaining the
eircuit to the other sets, the accumulated
dust will by gravity tend to fall back into
the charge, and if the accumulation be suffi-
cient, the greater portion will so fall. The
remaining magnels prevent any escape of
the small proportion. of the dust that may
tend upward. By a corresponding opera-
tion with respect to the other sets of mag-
nets their accumulated dust may be removed
and carried back to the charge.  While fresh

L)
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charges of material are entered into the fur-
nace, the bell is depressed. Such charges,
by impact, tend to carry down the ore dust
accumulated on the magnets, but as the blast
i kept on during this time, there will be a
tendency for some of the accumulation to be
blown out. By keeping one of the zones
magnetized this can be largely checked or
reduced. - Preferably the upper zone 1s re-
tained by. the magnets.

T am not claiming as my invention the
broad idea of collecting metal or even ore
dust by means of electro-magnets, but I be-
lieve it to be novel with me to provide the
electro. magnets in the blast furnace to catch
the ore dust which would otherwise be
blown out of the furnace and which are in
vertical alinement with the charge so that
by gravity, when the magnets are deéner-
gized, the dust will fall back into the charge.
I also believe it to be novel with me to pro-
vide the plurality of tiers of magnets which
enables one set to be deSnergized to dis-
charge its accumulated ore dust, while the
other set or sets are still energized and stand
guard to prevent any dust being blown out
by the air blast. Finally, T believe it to be
novel with me to simultaneously discharge
the accumulation of all the magnets by de-
energizing them when the blast is cut off.

Many orves gitilized in the blast furnace,
such as limonites and hematites, are non-
magnetic ores, fience the question may occur
as to how my inventiorni-is operative in this
event. - It is a fact, however, that the first 100
cffect that oceurs when such ores meet the
ascending gase§ in the upper part of the
blast furnace in connection with the carbon
in the coke, that.the pre is converted quickly
into a magneticicondition. The operation 105
commences at once and is practically com- '
plete in the first ten. feet or thereabout, the
exact -distance depending upon minor con-
ditions, but in.any event it 15 the first effect
of the admission of the ore into the furnace. 110

Having now fully described my invention,
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ters Patent is:

1. The improvement for preventing the
escape of ore dust in blast furnaces and 135 -
veturning it to.charge, comprising in com-
bination with the blast furnace and its, air
supply and twyers electro -magnets, the -
fields of which act upon the inner portion
of the upper part of the blast furnace, a 120
source of current supply, electrical connec-
tion between said source of ciirrent supply -
and -the electro magnets: -

2. The improvement for preveiiting the

_escape of ore dust,in blast furnaces and re- 12§

turning it to"the charge; comprising in com-
binativn with the blast furnace and its air
supply and twyers eléctro magnets the fields -
of which ac¢t upon the inner portion of the -
upper port of the blagt furnace, a source-of 3¢
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current supply, . electrical - .connection be-
tween said source of current supply and the
electro magnets, and a switch for control-
ling said circuit: o : :

8. The improvement’ for preventing the
escape of ore dust in blast furnaees and re-
turning it to the charge, comprising in com-
Dination with the blast furnace and its air,
supply and twyers, u plurality of tiers of
superposed electro-magnets, the fields of
which act upon the inner portion of the up-
per part of ‘the blast furnace, a source. of
current supply, electrical connection be-
tween said source of current supply and
each tier of magnets. ) .

4, The improvement for preventing the

- escape of ore dust in blast furnaces and re-
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turning it to the charge, comprising in com-
bination with the blast furnace and its air
supply and twyers, a plurality of tiers of
superposed electro - magnets, the field. of
which act upon the inner portion of the up- |
per part of the blast furnace, a source of
current supply, electrical connection between
said source of current supply and each tier
of magnets, and a switch controlling the cir-
cuit to each of the tiers of magnets.

5. The.improvement for preventing the

- escape of ore dust in blast furnaces and re-

turning it to the charge, eomprising in com-
bination with the blast furnace and its air
supply and twyers, a plurality of tiers of
superposed electro-magnets, the fields of
which act upon the inner portion of. the
upper part of the blast furnace, a sourcé of
current supply to each tier of magnets, and
a switch controlling the circuits to all the
tiers of magnets, and means to operate said
switch to open when the blast is cut.off and
to close when the blast is on.

6. The improvement for preventing the
escape of ore dust in blast-furnaces and re-
turning it to the charge, comprising in com-
bination with the blast furnace and its air
supply and twyers, a plurality of tiers of
superposed electro-magnets, the fields of

“which act upon the inner portion of the up-

per part of thé blast furnace, a source of
current supply to each tier of magnets, and

‘8 switch or switches controlling the circuits

to all the tiers of magnets, a bell, means con-
necting sdid bell and switches to close said

_ switches when the bell is lifted and open the
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switches when, the bell is depressed.

7. The improvement for preventing the
escape of ore dust in blast furnaces and re-
turning it to the charge, comprising in com-
bination withthe blast furnace and its air
supply and twyers, a plurality .of tiers of
superposed clectro-magnets, the fields of
which act upon the inner portion of the up-
per part of the blast furnace, a source of
current supply to cach tier of magnets, and
a switeh controlling the circuits to « tier of
magnets, a bell, means connecting said bell

B

and said switch to close said switch when the

bell is lifted and open the switch when the

bell is depressed. , = -

8. The improvement for preventihg the
escape of ore dust in blast furnaces and re-
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turning it to the charge, comprising in com-’

bination with the blast furnace and its air
supply and twyers, electro magnets the
fields ‘of which act upon the inner portion
of the upper part of the blast furnace, a
source of current supply, electrical conpee-
tion between said source of current supply

controlling said circuit, and means to oper-
ate said switch to gpen when the blast is cut
off and to close when the blast is omn. :

9. The improvement for preveniing the
escape of ore dust in blast furnaces and re-
turning it to the charge, comprising in.com-.
bination with the blast furnace and its air

supply and twyers, electro magnets the fields.
of whieli act upon the inner portion of the =
upper part of the blast furnace, a source of -

15

and the electro magnets, and a switch for -
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‘current supply, electrical connection be-

tween said source of current supply and the
electro magnets, and a switch for controllin

said circuit, a bell, means connecting Saig
bell and switch to close said switch when the
bell is lifted and open the switch when the
bell is depressed. "

10. The improvement for preventing ‘the -

escape of ore dust in blast furnaces and re-

bination: with the blast furnace and its air
supply and twyers, electro magnets in fiers,
the fields of which act upon the inner. por-
tion of the upper part of the blast furnace, a
source of current supply, electrical connec-
tion between said source of current supply

turning it to the charge, comprising in com-
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and the electro- magnets, and a switch foryjos

controlling the current cornection with one
of said tiers of magnets. ' ’
11. The improvement for preventing the
escape of ore dust in blast furnaces and re-
turning it to the charge, comprising in com-
bination with the blast furnace and its gir
supply and twyers, a plurality of tiers: of

\

‘110

superposed electrg-magnets,; the fields of ‘

which act upon-the inner portion of the up-
per part of the blast furnace, a source of cur-
rent supply, electrical. connections between

115

said source of current supply and. each tier

of magnets, and a switch for the circuit to
each tier of electro magnets,

12. The improvement for preventing the
escape of ore dust in blast furnaces and re-
turning it to the charge, comprising in com-
‘bination with the blast’ furnace and its air
supply and twyers, a plurality of tiers of
superposed electro-magnets, the fields of
which act upon the inner portion of the up-
per part of the blast furnace, a source of
current supply, clectrical connections be-
tween said sonree of current supply and each
tier of magnsts, and a switch for the circuit
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to each tier of electro magrets, said switches

" being arranged to operate in a predeter-

10

mined sequence. , b

13. The improvement for preventing the’
escape of ore dust in blast furnaces and re-
turning. it to the charge, comprising in com-
bination ‘with the blast furnace and its air
supply and twyers, a plurality of tiers
of superposed electro magnets, the fields of
which act upon the inner portion of the up-
per part.of the blast furnace, a source of cur-

. rent supply, electrical connections between

said source of current supply and each tier

‘of magnets, a switch for the circuit to each 15

tier of electro magnets, and interconnection
between said switches ‘whéreby one of said

switches may be opened without opening the

other or others of said switches,
In testimony of which invention, T have 20
hereunto set my hand, at Wilmington, Dela-

ware, on this 22nd day of September, 1911,
ARTHUR J. MOXHAM.

Witnesses: :
M. M. Hammroxn
E. E. WarLL.



