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UNITED STATES

PaTENT OFFICE.

JAMES PURVES, OF MUNHALL, PENNSYLVANIA.

OPEN-.?HEART-H_ F'UHNAOE. *

SPE*"IFICATION for.rmng part of Lattexs Pa.te.nt No, 528.510, da.ted October 30, 1894
| | Applica.tlon ﬁled Eeptembar 22, 1892 Sarlalﬂ'o 446 611. (No model.) -

ki aZZ whom T may concermn:

. Beitknown thatl, JAMES PURVES, of Mun- |
-hall, in vhe county of Allegheny and State of

Pennsy 'vania, have invented a new and use-
- § ful Impmvement in Open-Hearth Furnaces,
of which the following is a full, clear, and ex-

act description, reference bemn' had to the

accompanying drawings, formmg part of this
.~ ‘specification; in which—
~ 1c Kigurelisa vertical longitudinal section of

- a furnace constructed in aceordance with my .

. invention. Tig. 2 is a horizontal section on
the line II—-—-II

- one of the tapplnw-holes Hig. 4 is a vertical
15 section on. the line IV—IV of Fig. 3. Fig. 5
. is a partial front elevation of one of the work-

ing holes. Fig. 6 is a vertical section on the

line VI—VI of Flg 9, showmg the reversible

doos. .
‘Like symbols of reforence mdlcate like

;o.
~ parts in each figure.

Owing to the high temperatures employed

~ in open-hearth meltlnfr furnaces, great diffi-
~culty has been eﬁperlenced with the refrac-
25 tory materials generally used, in that they
will not withstand the heat without melting.
It is proposed, in the present invention, to
“eonstruet such a form of furnace as will en-
able more refractory material to be used in
30
-3 and also to make the hearth and roof (the

parts most liable to accident) interchange-

able, thus rendering the furnace less lmble to
~, destruction by overheating, more susceptible
35 of repair while still hot, and the skilland care
' - hitherto 1nd15pensable, to a cerfain extent un-
necessary.
- The proposed furnace consists ol:‘ a horizon-
tal, eylindrieal vessel, having three doors on
40 Gd.('.ll side and openings at each end to admil
~ gasand air, or to withdraw the products of
combustion, and carried on suitable rollers
and cd,pa,ble of being turned on its tongitudi-

~nal axis by arack and toothed wheel, or other
whlle the doorsare allowed to hang just where

they were,

45 mechanical means.
In the drawings, 2 represents the shell of

the body of the furnace which as stated, is
substantmllv cylindrical in form andis made
of strong metal plates. At theends, this shell
50 is shaped so as to consti*ute hollow tapering

necks 3.

Fig. 3 is a front elevation of -

all parts of the melting chambers and ports,

| being turned, which may

situate at dlametrlcally opposite pomts, and
preferably constructed as shown' in Figs. 3
and 4 each having an annular casting 5, sar- 53
rounding the hole in the shell and ﬁl:ted Wlth
a movable door 6.

7 i8 a spout which prmeotq latemlly fwm
the shell at each of the tap-holes. |

The spout 7 is . made detachable from the 6o

1 shell of the fumace, 30 that it may be re-

moved and shifted in position from the upper
to the lower side of the tap-hole, and vice
versa, thus enabling the necessary changes
to-be made when the furnace is. inverted as 6 5

“hereinafter deseribed.

The holes 4 are used ma,mlv as orlﬁces

through which metal and slag may oe poured

and for a,EEordmﬂ' access to the hearth for pur-
poses of repair. ' There are also other open- 70

| ings 8, situate near the ends of the fuarnace,

and in the same plane with thedoors4. They

| are used for charging the furnace with the -

stock to be melted therein. The holes8are =
also provided . with door-frames 8" secured 75 -
to the furnace-shell and both above and be-

low the openings 8 are journal supports or
bearings 18, adapted to support a roller 19,
acting alsoas a sill-plate, which is removable

and reversible in position so that it may be 8o

properly adjusted when the furnace is in-

verted. - The opening is provided with a door
20, .which 1s used when the furnace is in,
elther position. ' Theinversionof the furnace .

-also inverts the aom‘s which (top and bottom 8 5

being similar) are in no way affected L: the
change; beyond that the lifting chams will
now be hooked in what was the bottom staple

| before ipversion, <. e., if the doors be kept

over the eha,rgmn' holes while the furnace is go
easily be done by
keying up the doors in their places before in-

| version. llowever,asthesupportsfrom which
these doors are hung will be entirely inde-

pendent of the furnace shell (the rollers be- g5
ing removed,) the furnace may be inverted

Thig saves unhookmﬂ and heok
ing up again.

" The furnace shell is supported on rollers
3,-upheld by suitable circular frames, and
beming against bandsor plates 10, which sur-
round te furnace shell. The fumace i9,

There are two tap-holes 4 for the fu1mce, | adapted 10 be- turned on these suppopts b

\
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means of a rack 11, which meshes with a se-
ries of gear-teeth 12 on thae shell; this con-
struction being such that the [urnace ean he
turned throughout at least & semi:r
80 as to invert it, and so thal
which the metal is melted and which eonsti-
‘tutesthe hearth (after withdrawal of the motal
and slag) may bhe brought uppermost and
made to serve the funetion of 4 roof, the part
to constituting the roof being then brought into
- Dposition to serve as the hearth. -
The ends of the parts 3 of the furnace-
shell communicate directly with chambers
formed by hollow shells 13, whose shape is
15 thatof a truncated cone, through which gas
and air enter the furnace at one end and from
which the products of combustion are dis.
charged at the other end alternately. "The
chamber 13 is supported independently of
20 the furnace, and in practice I prefer to make
the shell of one of the parts 3or 13 overiap
theother, 80 as to coverthe intermediate joint
while permittin
nace-shell., - o
14, 15, are gas and air fives at each end of
the furnace, which enfer the chambers 13
‘and connect the same with regenerators. Not
shown. The flues of the chamber 13 and the
interior of the furnace-shell are ali
30 with a refractory lining 16 gnd in lining the
- chamber 13, the refractory material may be
rammed or bricked around suitable ¢ores,
preferably hollow, before the aitachment of
the air-flue at the end.
thos lined, the back-p
flue attached, and the
ply supports used in construction, allowed
- to burn or melt out as the farnace heats up,
The gas and air fines leading to and fro
these ports may be constructed ag shown, or
of any other form found mos; convenient, -
though that shown is believed to be the best.
~ After a snitable lining has been inserted in.
- the furnace, eithier by bricking or rammin o,
45 1 preferably proceed as follows:~The hearth
- orthat portion of the furnace whic
to be in the position usu
‘hearth, is covered with material of 5 less ro-
fractory nature than the hearth itself, ang
5o which will flux (but not to an injarious ex-
~tent) with the lining itself. A quantity of
slag will thus collect upon the hearth, pro.
fem. ‘There should be sufficien
- to cover ali the interior of the melting-cham-
55 ber, and this can be effected by temporarily
closing one or both of the tap-hols doors, and
‘turning the fnrnace through half a revolu-
tion, so as to glaze the entire surface. Opn
~_the portions of tho furnace next thea ports
60 which the slag will not cover, it must ba
splashed and more of the flux afore-man-
tioned should be thrown upon them through
the doors whon tho furnace is turncd down.
Theface of thelining thus having been glazed
65 and set, and sufficiont heat having been, ob-
tained, the furnace is ready to charge and
operate in the usunl manper. -

the part on

25

late is put on, the aip~

40

ally occupied by the

8,

evolution |

g the freerotation of the fur-

provided:

After the ports are’

cores, which are sim-.
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‘understood by those skilled in the art. The
-end-flues 14, 15, being connected with regen-

t of this slag
tion, all thatis necessar

3
4

1
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3

uniil the desired thick
tainced, |

i former position, fo the event of th

“orationg. Should this portion, while actin

‘tive furnace construction the gas a

1ts operation renders ite

10

. Fhe method heretofore usually employed

in putting bottoms into open-hearth furnaces
i also applicable to this furnace. It 18 to

put a brick lining in, just thick enongh to
protect the shell, then to get a melting heat
on the furnace, and then begin adding the
refrvactory stuff of which the hearth is to be
composed in small quantities at a time all
over, setting suech thin layers with sufficient
neat, then adding another layer, and so on
ness of hearth is ob-

y3e3
75

In the event of repairs being wanted in 8o
that porticn of the furnace which is being
used as a roof, pro fem., the furnace, after
veing tapped or poured, ean be turned down,

tite repairs made through - the doors, set

and glazed ever, and the roof returned to its 8¢
at pors
tion of the furnace which is being used
pro tem.) as a hearth becoming full of steel,
or what is generally known as dirty”) and
unsafe to melt npon ordefective in any other
way, the hearth may be used as a roof, and
the portion which has beon in Service a8 a
roof turned down, and a practically new and
ciaan bottom obtained on which to-begin op-
By Wall g 95
a3 & reof, have become bthin, it is easily = .
thickened up in the usual manner theough
the doors. _- .
~U'ie manner of use of the farnace will be

9o '
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erator-chambers, and there being sutitable
ga9 and air supplies, as usual in regenera-
nd airare
caused to enter one end of the furnace, burn
therein, and then pass out the other end to
the regenerators whigh they serve to heat,
the course of gasand airand the products of-

- combustion being reversed from time to time

in_the usual manner. The charge having
Desn introduved through the doors g, is.
melted on the furnace-hearth, and after the
melting operation, the furnace may be tipped
on its longitudinal axis to discharge the ¢in-
der and molten motal through one of thetap- rre
holes. When desired, the furnace between o
suceessive melts, may be completely invertad
80 as tointerchange the position of the hearth
and roof, In such case, the same openings
will serve when the furnaceis in either posi-
y being to reverse
the position of the detachable spout.

The advantages of my invention will ba
appreciated by those skilled in the art. By
reason of the reversible construction of the
fornace, and the kighly refractory material
rendered available by such construction, the
apparaius is very durable, and the ease of
flicientin the manu-

II¢
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tacture of sieel,

o . - 13¢
Without limiting myself with preciseness

to theconstruction abovedeseribed and shown
in the drawip
- without varia

39, which may be modified
nce from-my jnvetition, what I




528,510 o 8

olaim, nud desire to secur eby Letters {"‘dtent
15-—-—- |

1. Aninvertible open-hearth fur nace, hav-
Ing Oppu%’ﬂ(} lateral doors, supports on which
5 it ean be turned throughout at least a semi-
revolution, & detachable spouf, and an in-
vertible door; substantially as a,nd for the
purposes deseribed.

2. Aninvertible open-hedgth furnace, hav-

o ing a lateral door,a door-frame havingat the
top and bottom thereof journal-supports for

I &, roller and a removable roller adapted to be

Joumaled in sald supports; Substantmlly as
descrived.

In testimony whereof I have hereunto set 15
my hand this. 3d dav of September A, D.

1892,

J AMES PURVES.

“Witnesses: .
W. B. CORWIN, -
JAMES K. BAKEWELL..
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