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- Toalb-whom it may concern: - s
- avbeitknownthet I, IENky LEwrs ClHARLES,

~ a'atizenof the United States of America, re~
> siding at Salt Liake City, county of Salt Lake,
B and..State. of. Utah, Lave invented certain
! ~ npew.and useful Improvements m Methods of
.. Jeediug Reverberatory I rnaces, of which
- the following is a specilication,

N e apE el Wty i g rome— - - =

1 - - My invention relates to an’ improvement
10 in method of feeding reverberatory smelting

| - {furngces and.is intended to pro vide 2 means

’ - for.increasing the capacity of a furnace with

T time; preserving the furnace, from corrosion.
=2t 16 This Laccomplish by animproved method or
Lo 'n. system: of feeding the charges into the fur-

L ' . %
- e a e - .
* I_‘_"h SRR - . : *

.o a Savin g-of-labor.and fuel and at the same

ro— e g g o 'll-—:i—'l- - T
N - . . = rou
. - - 0 T
v .

.4

'''''

e A _'I-z_"f.-‘versa,lxépra,(}ﬁ(it_} o put .an-amount of .charge
[ R T 1} mt’_(’-)_’.‘f:-;?_'t_s}fe_:q{Hrna,ce;.'sIIIleent-; to “cover the
7 hearth: over several .mches -deep.  'This is
1o of theshearth through large slots -or drop
s holes: provided.:in: the Toof" of- the furnace.

-

soeis 0 drapped in one. charge at or near the center |

“ 25" The doors are; then: opened and the charge

- develed with-.rabbles. “ This. takes - several

¢ whotirs to smelt before anbther chargecan he-

© i received-as the temperature is red uced from
T '2500311‘-:;3110?1@35:ﬂlﬂl‘} 10007 F.-~ 1t is-also the
L 7. 30 practiceto tap out all of the molten siag and

- {o o . matteinorder to Tettle-the. walls on tie in-.
e owside fofthe hearthy: where’ corrosion takes

o place; cowing -0 - the. molten batl L coming in
{7 35.quired at ititervals of from one to ten days
I+, -and-entails greatloss of time, heat and ma-

RIS, (blt)z}‘Anotlml great detriment caused by
S Vlapiimigiout js- that it allows the fresh iron
- 40-sulfids: (FeS) : to: come: ju’ contact with the
- osilied” in: j-{]ié_;b(itt-gmi; of the hcarth- and- cor-

- o lrode i6eaeh: time, with the tesult that in a

- few inonths it is worn so-thin thay, it'must he.
remewediil oo s aede U
45 o L have discovered.first that by feeding the

Tt —— e W -'_""-._"' i
-
. i LI L

3 .. rawisilicidusoies close to-the side walls of the
" S durhecer thereby Ppreventing the molten sliier,

bri
50 heédrthiean be revented, the Jife of the fur-.
- nageéy:prolonged,: labor -dnd- matevial- saved
HRAndih ipinereased - tornage obtained- ds the
R ? pheen bath: will ‘att ack: these silicious ores
., msteatl 6f the furnace walls.. Second] that

m%ﬁ@.@h@m thesulfids from: touching. the

55 by red ciig-the ‘size of the charges and feed-

1_‘“_
LT

[ -
i T .
- . . *
. A L " ' [ ] N - [ . " 1 - . [ - ' . - [ a T
= e VAL W oeS e AL DN A T
.I' - . LI - r L F o r.'-‘- . -, - -, " ‘.I__— l.-‘-‘ - ’_-' “ .

™

"~ Up<o:the present time:it has'heen the uni- |

ithe. brick linitig.  This is re-

o '""--.:--iar:tta’riEl'ﬁécéfitfiﬁéﬁﬁllit]l}ﬂfd0,11'9. with barren silica |

kliningcorrosioniof tlie wall around the

| 'The silica or silicious ma _
| fettling will be fed from a contmuous'hqpé)er
|:or trough ~—14-— extending around the cdge

T ring__ chem in oftener and at various places
over the hearth with the furnace kept at full
' heat all the time, the tonnage. will be com-

]
L

. pounded several times and a saving of labor

10 feeding, leveling, charges and fettiing will 60
' be accon.plished and a-saving of heat, as the
present large charges bring the furnace’be-
low the smelting temperature whereas, un-
der niy system, a continuous operation re- .
sults, - . IR Y 17

- My invention will be best understood by

drawings which. fully illustrate my inven- -
tion, representing more or less diacrammat- .

flue end, which is of ordinary and well known. - -
| construction, has been omitted. . .~ 7

the.top of the hearth and center of g furnace,

showing my invention, particularly _the-po'si- '75_ -

tion of the trough-like hoppers. - Fig. 21san ..
elevation of the lower side of Fig. 1. Fig. 3
is a Mngitudinal section taken on the.
3—3. ?Figi-_'_l,' -+ ¥1g. 4 is a cross section taken -
| on the Iine 4—4 Tig..1. Figs.'5, 6,7, &8, 80
illustrate on an enlargea scale-my devices.for -

pers onto-the furnace bed.

+.  Refersing to Figs. 1,2 & 3, the furnace. -

| —10— is provided " with a hearth —11— 85
bridge —19— over which-pass the oases
from’the fire box —13—. inally escaping. .
t from the {lue at the.opposite end (not'shown).
Ui part of the furnace may be o1 any de-
sired construction. .. SURTEAREPIRE 11
My invention consists in a-practically con-- -

through dropping very small charges at fre~.
quent intervals, or continuously, at various -

places, over the hearth without mtcrrupting 95
“the smelting or reduci ug thetemperature, - T '*
| Propose - to -feed silicious ‘material or ores.

through a series of small hoses in the roof

| located near the edge of the hearth, so that

such material will pile against the furnace 100
walls and protect them from corrosive BC-
tion.  The raw or calcined ores 1 propose to -
feed thy -ugh a series of small holes, located
Over tie remaining portion of the hearth..
This 1 accomplish in the following manner. “105

terial to be used for _

r

of the furnace —10—.  These ores will fall

.f- ) [

1cally part of a reverberatory furnace. " The 70

~In the drawings Figure 1 is a.plan view of .

ine .

reference to the accompanying six sheets of

| Teeding small quantities of ores from the hop- . .

‘.._. .

‘tinuous . feeding of ores to the furnace, . ..

i close to the side-walls of the furnace —10— 110 |

L]
- ——

Tl - ol e RS e m . oA A . o

P ey e T e ———— e e o rem
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-around the hearth —11-—,.
cined ores will be fed into the furnace —10—
{rom a series of transvarse hoppers or troughs
~—15—: : This arrangement of the various |

- hoppers, continuous and transverse is clearly .

making a dam. or base sloping towards the |

hearth —11— preventing the molten slag,
matte, or.any of the sulfids from touching the
brick lining thereby avoiding all corrosion

The raw or cal-

illustrated in Fig. 1 also the openings of the

-drop pipes —16— through which the ores are
- fed onto the hearth —11—.
—14 and 15— and drop pipes —16— are |

The ‘hoppers

shown 1n elevation in Figs. 2, 3 & 4.

- The operation of feeding the ores onto the
hearth of the furnace in varying quantities

- as required, is as follows: The transverse

20

T

25

hoppers —15— are arranged in pairs, and |

between each pair a shaft —17— extends

illustrated in Figs. 5, 6, 7&8. "The swinging .

arms —38— are supported by hooks —43—
pivoted to dogs —44— which are attached to
a shaft supported in the bracket —42. This.
shaft 1s m&ge up of a center shaft —45— and
two sleeves or pipes 46— and 47 Hig. 5.

| Each of these shafts is capable of individual
.on the outside of .

rotation by handles —48

70

furnace —10— and has three or more dogs

44— attached. By turning down ahandle

| —48— the shaft —47— is partially rotated,

acrogs the furnace —10—. Theshafts —17—

Yave a rocking motion transmitted. from an

accentric on the head motion =—18-— and are

connected by a series of levers —19— and
links —20.' By this arrangement the shafts
~—17-— all'have the same motion. The small

gers —34-— rest on the slabs —32— and

- ,slide, back or forth, feeding more or less ores
. ~through the openings 33 and holes 30 onto

* the hearth —11— by

35

40

10 leart. _ means of the rocking
motion transmitted.through the shafts 17.

The plungers —34— are provided with rods

—35— and stop pins —36—. Suspended
from and keyed to the shafts —17— are arms
—37-— one for each feeder. Connected to
afms —37— are swinging arms —38— with
Pro_]e'bﬁcmé ~—39— at their outer ‘ends.

" These projections —39— have slots —40—

‘and drop over the plunger rods —35— be-

tween the stop pins-—36—.’ ‘It is evident

45

that when the projection —39— reaches
either of the stop pins —36—— on the plunger
rod —35— any further motion will be trans-

- mitted to the rod —385— and plunger —34.
- The amount of travel of:the plungers —34—

_ 50

5b

60

1s regulated by inserting or removVing filling
pieces —41— shown on left hand side of IFigs.

6 & 8. When all the pieces —41— are In |

Elace, the movement of plunger —34— will
e greatest and as they are removed, the ef-
fective movement of the plunger —34— 18

decreased. The ore- drops on each side of |

th{-:', plunger —34— as it rests on the fire
brick slab —32— and the sliding movement
of the plunger 34, back and forth, shoves the
ore off the .slab. 32 and into the furnace
—10-—.. Brackets —42— are riveted to the

drop pipes 16— and support the plunger |

. rods 35. |

30

gers Withqut interrupting any of the others,
the following arrangement is provided and 1s

&

]

l

- drop holes —30— in: the roof or maint arch |

. —31— of the furnace —10— are partially

covered -by. fire brick slabs —32— having

- '0'.0pem~ngs‘ ~33— on OEpositesideS. Plun-
3

-

—52— on a shaft —53—. ,
carries a lever —54— connected to a lever
by means of a link

—56—. Thus a rocking motion is conveyed =~
to shaft —49. Tever —55— link —56—

thus raising dogs —44— and hooks —43.
The hooks —43— elevate the swinging arms
38 with projections —39— and slots —40—,

70
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clear of the plunger rod 35 and pins —36—
and all movement of the plunger —34— -
ceases. See richt hand side of Fig. 5. The

above arrangement could be changed so that
each feeder could be stopped or started inde~ -

pendently of all the rest, but this would re-

rocking shaft —49— and 50— which 1s oper-

ated from the eccentric on the head motion

85
quire more handles and pipes. The silicious . .
ores are fed from hoppers —14— in much the
same manner, Figs. 7& 8. Lo
Along each side of the furnace —10—isa -
90

—18— as follows: The rocking shaft —17— "

nearest the fire box —13— .
gear —b50— engaging ' with a' bevel - gear
This shaft also

— 55— on shaft —49-

and lever —57—-on shaft, 50, convey this
rocking- motion to shaft —50— on opposite.

side of furnace —10— Fig. 1. There are

keyed to shafts —49— and -~ . -
Pivoted to the -
105

hangers —58
—50—, one for each feeder.
lower end of each hanger —58— 1s an arm
—59— - with  a slotted projection —50-—

carries & bevel -

95

100

“which 8 raised out of contact with the L
plunger rod 35 and stop pins 36— by means -

i brackets
|

]

{

!

This is plainly illustrated In Figs.

| smelted per 24 hours on a furnace that was 130

of hooks —61— pivoted to dogs

a counterweight arm —65— to which arope
—66— is attached.
a pulley —67—. _
keeps the dogs —62— in lower position
when feeders are in operation, but when a
set are to be. stopped, the rope —66— 18

ulled down and hooked over a pin —68—.

In this manner & molten bath of from {ifty
to one hundred tons of matte and-slag, bfr
only feeding in at various points. small
quantities at one time, can be kept at full
heat and the amounts fed in will scarcely
touch the molten bath before they

—62— at-
tached to short shafts —63— .mounted:in
64—. The shaft —63— carries

_ . become -
liquid themselves. I have dropped 650

- R .| pounds per:second by.hand for hours at-a
In order to stop two or three feeding plun-

110

This rope passes over
The weighted arm —65—
115

7 &8.°
120
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time into a furnace to demonstrate my idea, .

and have reached a- capacity of 00 tons

-
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‘open, the doors of

ing ores into reverberatory furnaces con-

871,477

smelting
charge., -

Under my method also the arch is stronger
with the small perforations than with the
one large opening and it is not necessary to
the furnace in order to
level the charge with rabbles with & conse-

quent loss of heat as under tle present
system.

Lclaim as my ivention |
1. The within described method. of feed-

150 tons per 24 hours on a 12-ton

s1sting in dropping the same over the hearth
in small charges at frequent intervals,

- 2. The within described method of feeding
ores into reverberatory furnaces consisting
in dropping the same ovéer the hearth in
smail charges at frequent intervals and at
various places. -

3. The within deseribed method of feeding
ore 1nto reverberatory furnaces consisting in
dropping the same onto the hearth through
a series of small holes located in the roof of
the furnace. +- S

4. The within described method of feeding
ores into reverberatory furnaces consisting
m feeding raw silicious ores between the
calcined ores and the edges of the hearth.

5. The within described method of feeding
ores mnto reverberatory furnaces COnsISting
I dropping raw silicious ores around the
edges of the hearth and the caleined ores in
small. quantities over the “inner portion . of
the hearth. a o

6. The within described method
ores ‘Into reverberatory furnaces consisting
In dropping raw silicions ores onto  the
hearth through small holes located in the
arch of the hearth near the odges of the

of feeding

- BT E— -

3

hearth and dropping calcined of roasted ores
in small charges over the inner portion of

the hearth through small holes located in the

arch of hearth.
7. The within described method of feeding
reverberatory furnaces consisting 1n feeding

silica or silicious material for fettline con-
tinuously

from a hopper or-trough extending
around the edge of the hearth and in feeding
Lhe OTe in small chiarges over the hearth of
the furnace by any convenient means.

8. The within described method of feeding
ores into a reverberatory furnace, consisting
of dropping the same through numerous
small openings in the roof of the furnace in 3]

continudus or intermittent stream, in such

minute quantities

that the individual par-
ticles will be

smelted before reaching the

- molten Bath

—— ey e W R o o w

!
;‘

9. The within described method of feeding
ores imnto reverberatory furnaces, consisting
of feeding the same in in one OF MOore rain-
like streai.s wherehy the ore is simelted im-
mediately  without reducing  tlie furnace
temperature. | | S

10. The within described method of feed-
Ing ores into reverberatory furnaces, consist-
g of feading the same over the hearth in
small quantitics and at frequent intervals
by any convenient means, - :

. In testimony whereof, T have siencd 'y

name to this specification in the presence of
two subscribing witnesses, this 5th day of
Muaceh 1907, | |

HENRY LEWIS CHARLES.

Witnesses:
Ivor Prrr,
AL KD abnLey.
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