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 UNITED STATES PATENT OFFICE.

 FREDERICK W. WINKLER, OF HANCOCK, MICHIGAN.

- Te all. whom it may concern: '

. Beit known that I, Freberick W, WinNk-
. LER, a citizen of the United States, residing
- sat:Hancock, in the State of Michigan, have
- 8.invented new and useful Improvements in |
-+ - Reverberatory Furnaces, of which the fol--

REVERBERATORY FURNACE.

966,285.

‘Specification of Letters Patent.
'App'lica'tion filed November 6, 1908. 'Serial No. 526,577.

Patented Aug. 2, 1910._

- .. lowing is a specification.

"10,

- -~ - This invention -relates to imprmwments mn
" reverberatory furnaces, the objects of the

invention being to increase the area of the

heating portion of the furnace chamber, to

~ reduce the disintegrating action.of the slag
~ upon the walls thereof and the amount of

15

~ repairs necessary to keep the furnace in
‘working conditien,.to provide for the ready

~relining of the walls when worn, to increase

. the strength“and durability of the furnace
and reduce the lability of injury thereto by

. -expansion and contraction, and to provide

20

“adjusted to
contraction. . _ .- -
. .With these and other -objects in view, the

25

bracing means for the arch which may be
compensate for expansion and

invention consists of the features -of. con-

struction, combination and arrangement of
parts heremafter described and claimed, ref-
1ad to the accompanying draw-

erence being

ings, in which:

30 section, of a reverberatory furnace embody-

- Figure'1 is a top '_p_lan _ﬁeﬁv, partially in

- ing the invention. - Fig. 2 is a vertical lon-
. grtudinal section of the same. Fig. 3 is a

“vertical cross section on line 3—3 of Fig. 1.

o Fig_ 45_5 a vertical C]_‘OSS'.SeCtiQII on the line

~ tion through the fire box showing a modifica- |

- one of the inlets, showing the door swung

4—4 of Fig. 1.  Fig. 5 is a longitudinal sec-

tion. = Fig. 6 is an outer, perspective view of

-open to expose the peep-hole.

-40 .- Referring to the drawings, 1 ._designatés
- - the furnace base and 2, the smelting cham- |

ber formed by the bottom wall 3, side walls

4 and arch or crown wall 5, which walls

45

are built up in- the usual manner of fire

brick or other refractory material.
"The furnace is provided at its forward -

- end with any suitable type of fire box 6 with-

.50

55

in- which is arranged a grate 7 and from

- the rear of which rises the usual bridge wall
0 8. The fire box body and bridge wall are

formed of cement or other suitable mate-
rial, the bridge wall having embedded there-

i brace beams 9 of angle iron or other :
‘suitable material which are connected with |

similar brace beams 10 at the rear of the

13 1nclining upwardly, and outwardly
| remtorced by outwardly |
inclined braces 14, forming trusses to firmly
| support the walls. Between the sides of the
~furnace bed and the braée walls are arranged

| furnace by long_itudinal"rei‘nforcing,and tie

rods 11. .
The base of the furnace is stayed and

reinforced by outside brace walls 12 of con-

crete or -other similar material, through:

which the rods 11 extend, and 'in which
brace walls are embedded angle metal stays

and downwardly

cushioning walls or layers 14’ of asbestos,
magnesia or other suitable more or less
elastic fire-proof material, which permit the

sides of the bed to expand and contract to

a determined degree without liability of in-
jury of cracking of the bricks composing the
same. ' , |

In the ordinary construction of reverbera-
tory furnaces, the side walls of the furnaece
chamber are vertically arranged and the
lower portions thereof are subject to disinte-

gration caused by the intense heat and chem-

ical action of the adhering slag, as a result
of which the inner faces of the walls are
eaten away. To maintain the walls in
proper working condition, it is necessary to

| reline them at intervals with a fire-proof

plastic. composition. When however, the

‘walls are disintegrated and weakened to a
certain extent, it is necessary to shut down
‘the furnace and rebuild the walls, other-

wise caving in of the same is liable to occur

‘through the excess weight of the upper

ends of the walls. - |

The primary purpose of my invention, in
addition to strengthening the walls of the
furnace, i1s to provide means by which the
disintegrating action of the slag on the side
walls 1s reduced, the necessity of relining

obviated, the heating area of the furnace
chamber increased, and certain of the.ore
inlets arranged so-as to be employed for the.
introduction of the material and tools in

relining, so that-this work may be more

readily and easily accomplished.

It will be observed that the bottom wall
3 of the furnace chamber is curved on a

suitable are, while the side walls 4 curve or

incline downwardly and inwardly thereto.
As a result of this form and arrangement
of the walls 4, the slag is shed to a greater

| extent and a reduction of the disintegrating

and
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&

action secured. When however, disintegra-

tion occurs to such an extent as to weaken
. the walls, their angle o1 inclination prevents

collapse theleof as will be readily under-
stood.

central rows of ore feed inlets 15 with each

of which communicates a hopper 16 having.
a controlling

valve or gate 17, and with
longitudinal side rows of inlets 18 and cor-

~ responding rows. of hoppers 19 provided

15

- thereto on 1ts passage,

20

26

with sumilar controlling valves or gates 20,
the inlets 18 being airanged immediate

above the inner faces of the upper ends of
the side walls 4 so that the ore enterng |

therethrough will slide down said wa'lls and
tend to free or dislecdge the slag adhering
as well as to prevent
all of the heat of the Slfw from being trans-
mitted to the walls. The contact of the ore

with the slag also sets up a sufficient chem-

ical reaction to reduce the chemical action
of the slag upon the  wall, thus retarding
the bummg cut and dlsmtegmtlon of the
latter. Each inlet 18 is provided with a
peep hole 21 through which the progress of

~ the smelting operation at the respective sides

30

of the furnace may be observed, which hole
is normally closed by a hinged door 92. The
holes are of such size as to 1ead1]y permit of

the troduction of the plastic material and
tools used .in relining the walls when oc-

casion reguires, obviating the necessity of

~‘breaking down a portion of the furnace 1n

35

40

making repairs of this character.

The rear end of the furnace 1s promded
with the usual skimming opening 23 and
below the same with superposed tap holés
24 and 25, adapted to be normally. closed by
plugs or othel suifable stoppers. The up-
per hole 24 is émployed ordinarily for the

discharge of the molten metal, while. the

hole 25 1s employed only at such times when

it 18 desired to withdraw practically the en-

4B

tire amount of the metal down ‘to the Iine

- of the bottom of the furnace chamber, as in
~ shutting down the furnace for repairs, ‘ete.

56
-+ form supports for similar beams 27, a
of such beams being arranged at ea,ch side of |

The brace walls 12 are formed with shoul-

ders wgainst which abut I-beams 26, the bflse
portions of which are extended inward to

the furnace. Thve inner beams 27 receive
axid abut against the side edges of the arch
of crown.wall 5 and serve as supports to
prevent outwara movement or displacement
thereof. Kach pair of beams 26 and 27 is

ad&pted for ro

The furnace is provided with one or more

base; a smelting chamber, bracm

pair

rofative adjustiment to compen- |

066,285

| sate for expansion and contraction of the

arch. To this end an adjusting screw .28
passes through the outer beam 26 and 1is

provided with a washer 29 to bear against

the same and a nut 30 to engage the washer,

60

the inner end of the nut being formed with

a head 31 bearmg against the beam 27 and

| adapted tobe secured in adjusted position by

a nut 32. By means of these connecting
screws or bolts the beams 27 may be adjust-

ed in and out to relieve the arch of ‘excess

pressure or to bear with greater force against

the same, as occasion may require 1 the ex-

pansion and contraction of the arch.
In Fig.

ceries of oil bmners 33 employed in lieu of
the grate. -

85

70

y the bottom of the fire-box is
built up tf) a higher level and.a transverse

79

Having {hus descrlbed my invention, what

1 claim 15— |

1. A 1evuberat01‘*y furnace embodying a
smelting chamber, a base therefor, bracing
walls: on the outer sides of the base and
cushioning hnmgs between said base and

bracing walls.
9. A reverberatory furnace embodymg 2

the outex mdes of the- base reinforcements
embedded in said walls, and cushioning lin-
ings between the base smd walls.,

3. A reverberatory furnace embodying a;
“base, and a crown wall, outer bears sup<
ported by the base, inner beams bearin

against-the side edfres of the crown wall and
‘movable relatlvely to said outer beam, and

adjusting connections between the beams.

4. A reverberatory furnace having a smelt-
ing chamber embodying a base, an arch, side’

twalls: mclining upwardly and outwardly

trom the ba,su to fthe. 81des of the-arch, and

feed openings formed. -in the.arch adj acent
the upper ends of the nner, fa,ces of thﬂ A
walls. .

- 5. A reverberatory fumace having a smelt-—
ing chamber embodying a bottom wall, an

“arch, side walls inclining upwardly and out-
war dly from the bottom walls to the sides of
the arch, said arch being provided with in-
‘lets ad]acent the upper ends of the side walls,

sald inlets having openings therem, and clo-
sures for said openings.

In testimony whereof T affix my signature
in -presence of two witnesses.

' FREDERICK w. VVINKLER

Wimé%es |
-C. C. Hings,
Jouxn L. TLETGHLR.
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