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UNITED STATES

PATENT

 BENJAMIN H. THWAITE, OF LONDON, ENGLAND.

HIGH-TEMPERATURE FURNACE FOR STEEL-MELTING OR ANALOGOUS PURPOSES.

 SPECIFICATION forming part of Letters Patent No. 515,452, dated February 27, 1894.
Applieatien ﬁledla’uly 3, 1393.' Seriel No. 4?9,924. (I?Te'medel.) _Petented in England & enuerj 22,1891, No, 1,161,

- To all whem it may concern.:

IO

Be it known that I, BENJMII‘\I HOWARTH'
THWAITE, a subject of the Queen of Hng-
land, end a resident of Moorfield Chambere

No. 95 Finsbury Pavement, London, England,
have invented certain new and useful Im- |

provements in ITigh-Temperature Furnaces
for Steel-Melting or Analogous Purposes, of
which the fellewmw is & speemeetwn

A partof this mventlen has been pe,‘a:emed'
* in Great Britain mlder dete J enuet‘y 22 1891

- No. 1,161.

20

~ Around a whole or part of such recuperators |
 Sheets 1 and 2 of drawings.

~ passage serving as connection, having rather |
Jess than the area of the inlet flue; this per-

30
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| ThlS invention has for its eb;jeet the im-
provement in furnaces intended for using
either gaseous or solid fuel, but especially for

the fermer fuel—and where temperatures of |
 ecombustion equivalent to the degree required
for the feswn of steel of low emben quahty

is desired.
In my fumeee 1 use air recupemtme

(external sides), I provide an air jacket

through which by plenum or aspiration I pass |
“the air to support combustion.
cuperator chambers debouch directly into the |

These air re-

air and gas mixing ehamber, the area of the

mits an equal pressure of air to be established
throughout the chamber. 1 connect the two
air reeupereter chambers when placed above
the furnace at the upper ends, by means of

a central reversal valve, thmun'h the aid of |
- whieh the air is alternately dweeted into |
 elements of the fuarnace.

one chamber and then into the other. - This

‘same central reversal valve also connects the |

chimney to one or other of the two recuper- | is proceeded with, is marked A, the ports by

' which the fuel gas enters the furnace are

“ator chambers as the process requires. I

40

by preference the type of valve known as the |
butterfly valve, built up of steel plates. 1

| "-59

- make the valve connecting the passages as
short as possible and I pI‘OVlde cleaning out
For the central valve I use.

arrapgements.

may connect the chimney to the upper branch
or end of the reversal valve. 1 may convert

the chimneyfor the purpose of steam raising
“according to the system adopfed for puddlmﬂ'
- furnaces, ~orl may forcethe residual gases from
cembustmn through a head of water so as to
abstract the necessary sensible heat,or I may |
employ, in order to facilitate the removal of |
-the gases, an exhaust fen or eteem jet eSpl--

rator. In order to reduce the thermic radia-
tion from the roof of furnace, I may suspend

which I may connect up to the pipe through
and by w hich the heat radiated from the fur-

just over this roof a sheet iron plated vessel 55

nace is transferred to the air, such sheet iron

and castings may be of the 11ﬂ*htest of iron
scantlings.

Befele referring in detail to the four sheets

of drawings that accompanyand are intended
to form pert of this specification, I wish it to

| be eleariy understood that I donot intend to -
be confined to the exact details shown on such -

1illustrations, as they may be modified very
- con eldembly withoutinvolvingany departure

60

or enlargement of the rights covered by my

claims—as hereinafter set forth.
I will deseribe each set of illustrations shew—
ing a specific application of my invention—

”sepa,l ately and with distinetive symbols of

reference—instance the application shown on

Figure 1, in Sheet 1 is a front elemtlen

of the furnace and Fig. 2, is a plan in sec-
| Fig. 3, on -
| Sheet 2 of drawings is a Veruea.l section of

tion, taken on lines 2 b of Fig. 1.

70

75

furnace taken on line ¢, d of Fig. 2 of Sheet

1 of drawmge,whﬂe Fig. 4, is a seetmu&l plan

on line ¢, f of Fig. 3. Fw 5, i8 a vertical sec-

| tion of a modified form of furnace and Fig.
6, a sectional plan view of the same.
is a side view showing the means for eperet-

Fig., 7,

ing the valves.
| The following are the essential str uctural

The hearth itself in which the conversion

' marked B, the chambers in which the gas is
 mixed mth the air are marked C. The two
 recuperators in which the air is heated by

the flow of the produets ol combustion are

' marked D. The pipes and tubesleading the
- air from blower to the air recuperator jack-
' ets are marked E. The air jackets surround-

ing the air recuperators are marked K, said
Jackets having horizontal partitions ¥/, The
air reversal valve is marked G, the two gas
valves are marked II.

We will follow thecyecle of combustion and

the sequence of recuperation—the air enters

| the fumeee by means of the inlet X, ﬂewmﬂ'

30
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A~

. into the sheet iron formed chamber L, sus-
. pended over the furnace roof and: beeommﬁ*ﬁ
-~ thereby highly heated.

- Hlows around the reeupemtor chamber D, and
finally flows into the air veversal valve G, |

5

. and from thence into the interior of one or
L ..._.--.o_ther. of the recuperators D, which are filled |
-+ with checker brick-work, this brick-work:
. -heated to a high temperature transfers its |
heat to the air, flowing through the Dbrick-
“work and before it reaches the locale of mix- |
- ture of the air and gas—or the mixing cham- |
ber M-=the air attains-a very high tempem-;-'-
ture whieh adds to the tein pemtum reslﬂtln ol
from the combustion perse. i
. The gas and air mixing ehamber M ma,y, or-
S SIS may not be filled, with ehecker bmek work— |
- wooothe- general. constructlon of this chamber is-

. shown in Fig. 2, in which flgure two alterna-| -

-to prevent premature ignition acover arch -
T is provided by whlch the ﬂ'a,s IS dlrected on. .

1O

| . _;J.:shown—-—one M7

tive. armnﬂ'ements of mixing- chamber are

- .-;leadmg to hearth of furnace N.

The air being preferably farced mto recu- |
T -.f:.-perator chambers by means of a Roots blewer,
oo fills every part of the recuperator and is in |

e sensible contaet with every brick contained.

-1t is obvious that the gas supply must estab- |
lish-a pressure equal to that of theair—and I
. arrange that such a pressure of gas supply is |
coooopr 0V1deil The fuel gas entersinto the mixing |
- OTreo mbustmn chamber M, entering by the ver- |
- tiealgas flues O-which. amelesely c{mnected to-
gas. valves H. The gas entering into the mix- -

- ingchaniber M is th@roughly intermixed with |
- the heated air—which haying along with the |

.....

- ‘chamber a very high temperatureraises thein-
tensity of. combustion: to a degree only limited

40.

“flows across the hearth 1mpmn'mﬂ: on eve‘ry'

. air intothe furnace through the. doors.

by the 1111:1113 of lanSIblllty of the bmeks t,ha,t

wwwww

~The air &fterwardi

- bemﬁ' bhOW[l filled  with
- cheeker work and the other M? being, merely
- an empty echamber having eontmcted ports_.zf |

515,452

steam raising purposes, as shown at Q.

Tig. 4, shows a plan in- seetlcm thmua‘h re-

| eupemtor chambers D.- ST
- Reféerring - to Sheet: 3 of draw:mfrs Flﬂ' 5
shows a vertical section of. another form of « .
=apply1nﬂ' my- mventmn—-—-—a,nd Flﬂ' 6 Sh{)WS a.
In this application. thesre is. the same dlSpO--_ﬁ coil
| sition of essential parts as in the formerar-
rrangement just deseribed. The prineipaldif- ~ - -

plan in section of same..

| but I may surround it with a water Space, for; SRR

76

ference isa struectural one. Therecuperators - -

“are supported on-a’ solid block of brickwork 8o -
containing ‘in their center the vertical gas
--:':.aﬁue O whlch debouches at the point R, 1nto--ﬁ..-=.. e
the locale where the air meets the gas whwhe
in this a,ppllca,twn is'4 wideping ﬂue haavmm_.;

-aeross it a. series of walls of checkers S

In order to divert the gas on- 1:0 the air and::

to the eheckers S...

~identical parts.

larity of rev*ersal aetion. T
- automatic water tilting g@&r sh@wn in. Flg T
which also showsone arra.ngement by an ele-
‘vation of a furnaece,built aecording tomyin-

In other essentml detmls tha armnﬁ‘ement..
| is: similar to the design already descrlbed:a_::. i
~and the same letters of referencé refer to -
_ The air pipes. U, lead the.
air to the Jackets surmundmg the recupera-
| tors, the air in passing through. the jackets

00

abstracts. the heat radiated therefmm and

?Valves G and H,soasto] insure absalute regu-z;-

vention and which I adopt for incasing the

furnace with iron plates, fo-maintain the in-
‘tegrity. of structural form of the furnace; the

essential elements are indieated by the same
. reference letters indicating the same parts.

part beca,use the pressure of the gasesof ecom- |
 bustion is such as tobalancethe in rush of cold

The

heated gases fill the mixing chamber M at the

opposite end of fuma,ce-—cha.rwmﬂ' them with

‘heat—of a steel melting 1nten31ty—-—the ga8e-
- ous products. of combustion flowing: through

50

55

the recuperators D, charge thell checker
brick-work with heat-—to nearly the same

chambers—the sensible femperature of the

gases escaping. into the reversal valve G, |

wh1ch is:of the usual butterfly type—bﬁmg
very low.

Thegas valvesH are of the mushroom valve

type (formed preferably of mild steel)—sit-

6o

ting on steel plates—having special seatings

to. enable a perfeet. joint to be formed.

The rising gas uptakes or flues O, I form

of sheet iron internally lined with refractﬂry
material and so arranged as to be rapidly

- overhauled and renewed.

The chimney P,above the air reversal Valve
&, is of ordlnary sheet steel or sheet iron—

——

The simple action of tﬂtmg serves to throw

- over the weighted lever which actuates the
. balaneed. and weighted levers of the upper
‘air reversal valve G. These central wéighted
levers are connected by links to a cemral
- lower balanced lever f, th&b by other connec-
- tions of chains ¢, to.the gas valves H lowers
. and closes one valve &nd raises and opens.

- another.
extent, but the temperature of course being |
less in ‘the upper than the lower part.of the..

d marks the ba,ld,nced lever and. attached

' balance weight e at each end of the lever «
'there is a-bucket ¢, as.soon as the bucket. is
filled with water flowing from the valve.k the
. weight. of the water tths the bucket, thus
: pullmg the weighted lever d over the center
. line, the buclet and balance weight. fall to
_their full extent the tilting aetion throwing
out, the water which by the reversal of the.
valve k, is diverted into the oppesite bucket
such reversal of valve kbeing effected by the
- links j that actuate the cross lever &’ by regu-
lating the flow of the water, the time of re-
-.Versal can be precisely determined.

‘be obvious that this arrangement can be
“worked by hand mthout any modification of

It will

if*":betfom entermﬂ' the mr mmrsafl V&Ive G 18.-‘
'-very hwhly h@&ted | EEETRE
I may decide to automatmally raverse the!..

ro0
10§
IIC
11§
120
125

130




. 515,452

the gear being required. In order to obviate

" any dlﬁeulty from the presence of the sup-

porting column &, the latter is placed some

-~ distance away from thefurnace, the actuation

10

'_m the one desecribed.

B neetmn from said valve casing to the air re-

20

 same, substantially as described.

2. In combirnation,the furnace, the ﬂ*as sup—
- ply conduits, the air supply pipe the mixing |
- chambers a,nd the air heating chamber of |

- lever, and the repetition of another tiltmcrle-
- ver a.t the end of sueh shaft, the shaft bemg

‘and gas supply conduits, the mixing cham-

' cuperatﬂrs.. the air jackets about them, the re-

of the valves being effected by the extension !
of a shaft m forming the center of the tilting t

connected to the three rever_sal valve levers. ]
Of coursethereare otherautomaticreversal .
gears that I may decide to use in preference |

- Iclaim— |
- 1. In combination with the fumace, the air

bers at the ends of the furnace, the air re- |
versing valve G with its casing and the con-

cuperators and to the air Jaekets_about the

.8

sheet metal connected with the air inlet pipe
and suspended at the lower end thereof over
the roof of the furnace, substantially as de-
seribed. -

3. In combination, the furnace, the gas E‘Elp-
ply conduit, the air supply, the mixing cham-
bers, located at the ends of the fumaoe and
to which the gas supply conduit leads the re-
cuperators, connecting with the mixing cham-
bers the air jackets extending about the re-
cuperators, the air heating chamber L sus-
pended above the roof of the furnace and
connected with the air jackets the reversing
valve G with its casing, and the stack, said
casing being connected with the reeupera,tms
with the alr Ja,ckets and with the stack, the
said air supply being connected with the air
jackets substantmlly as described.

25
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In witness whereof I have hereunto set my

‘band in presenee of two witnesses.
| | B. H THWAITE

Wltﬂ@SS&S. :
- E. A. WEST,
J W VIGKERS
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