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" To all whom it may concern.:

Be it known that I, EDWARD F (:rRAY 2

' citizen of the United States residing at Beth-

~ lehem, in the county of N orthampton and
State of Pennsylvania, have invented certain ;
new and useful Improvements in Reverbera-

. - tory and Regenerative Furnaces; and I do

~_ hereby deelare the following to be a full,
- clear, and exact description of the invention,

such as will enable others skilled in the art to

which it appertains to make and use the same.

This invention relates to an improved re-

_verberatory and regenerative furnace for

metallurgical opefatlons whwh will be here-

Ainafter fully described.-
‘Oneofthei lmprovementﬂ thatIhavein view

- isto insure a more perfect combustion of the
- gases in the working chamber of the furnace
by the introduection of counter currents or

20 blasts of air, either hot or cold, steam or gas,

injected 11:11:0 the working chamber from the

rear flue wall or from the side walls near said |
flue wall, whereby the escape of the gases and |
heat fmm the working chamber into the neck

and thence to the uptake or stack will be

“damped ” or partially arrested to utilize the

- heat more perfectly and effect economyin the

.30
- of the furnace, a series of flues, passages or

operation of the farnace.
wall, on opposite mdes of the neck or uptake

checker work Whmh extends from the base of

B ‘the stack up to about the level of the roof,
~and the blast is conveyed to these flues, pas-

e

sages or checker-work by a suitable valved

~pipe which has branches leading to opposite
 sides of the uptake and neck, and as the blast

 passesthrough the flues, passages or checker-

" work it is heated and is discharged through

40

~ working chamber.

43

ports which open through the rear flue wa,ll .

Just below the roof, into the rear part of the

These doors can be opened to admit heat to

~ the checker-work in order to bring the latter

- to the required temperature, after which the

doors should be closed before turning on the

50 bla.st from the pipe through the checker-work.

]

| take and the checker Work Fig.

o To the accomplish-'|
- ment of this end, I provide in the rear flue

I prefer to use checker-
~work in the rear ﬂue wall, and to provide |

: openings, closed by suitable doors, on oppo-
site sides of the stack at the base thereof.

two dlff@l ent emboduneﬁts Of the m'eails' foi
heating and d ischarging the blast through the
rear ﬂue wall lnto the wor kmﬂ' chamber and

in which— |
Figure 1 is a vertical lonmtadmal sectwnal

-#1ew on the plane mdlcated by the dotted

line, ¥ y of Fig. 2 showing the checkerwork
in the rear ﬂue wall. Fig. 2 is a horizontal

the stack and checker- work, on the line z z
of Fig. 1. Fig. 4 is a horizontal sectional

Fig. 3 is a vertical

55

60..'

| sectional view on the plane indicated by the

dotted line & x of I‘ln'
cross sectional view thmu gh the rear fluewall,

view on the line 0 o of Fig.1 through the up-

5is a loncrl-

tudinal vertical sectional view on the lineqq

of Fig. 7 of another embodiment of my fur-

nace employing a series of vertical flues in
the rear flue wall in lieu of the checker-work.
Fig. 6 is a vertical transverse sectional view

'through the rear flue wall of the furnace
7 is a ‘horizontal sec-

shown' by Fig. 5. Fig.
tional view on the line m m of Fig. 5. Fig.

8is a detail horizontal sectional view through
the rear flue wall and uptake,the plane of the’
‘Section being ;ndlca,ted by the dotted llne -

n 1 of Fig. 5

Like lettels of reference denote COTrT espond-

ing parts in all the: ﬁﬂ'ures of the dla,wmgs |
-refelrmg to which— -

- A designates the kamﬂ' chambel of the -
| furnace, B 18 the primary eombustmn cham-
ber, C is the bridge wall provided between
‘the working and combustion chambers, D is -
‘the stack or uptake and E is the neck Whleh-
connects the rear end of the working cham-

o
75

8o

“ber and said stack or uptake,all of which are -

and arrangement.

of the usual or any pmfemed construction go'.

- The rear filue wall F of the flll nace is con-

structed to contain the flues, passages or

checker—work and toreceive a blast from the

condition, into the upper rear part of the |
working chamber to “dam” or arrest the
rapid escape of the heat and gases from the

stack.

pipe & and discharge the blast in a heated g3 -

rear part of the kamo‘ chamber mto the -

100

" In the preferled embodlment of the inven- -
tion illustrated by Figs. 1, 2 and 3, the rear

-In the accompanying drawings, forming a | flue wall ismade hollow to prowde two cham-
part of thlS speclﬁeatlon I have 111ustrated bers H, 1, which 119 on oppomte SIdes of the o




‘neck end upteke of the furnace but wh1ch dc 1 or mchned part o of the rccf extendmg sub- S
‘not receive heat or produects of cemhuetlcl:i-h stantially from the bridge wall C to the front
~from said working chamber, neck or uptake, | wall ¢ of the furnace.. This form of the roof 70

- or either of them, duunﬂ‘the operation of the | over the primary combustion chamber causes

& furnace; and seld chambers H, I, extend from | the ascending gases and products of combus-

~ the base of the stack up to about the level of | tion to be deﬂected over the bridge wall and

~ the roof of the furnace, at which points they | to Speedlly pass from the ccmbustwn cham-
- are closed by suitable roofs or covers, see | ber into the working chamber, in whieh lat- 75 .
~ TFig. 3.~ Kach chamber is filled mth checker- | ter chamber the gases and products of com-.
10 ,wcrk J flom its lower to its upper part, con- ._ﬁ..bustlcn are more- thorouﬂ*hly consumed ehd
~ structed in any approved or preferred man- | the heat utilized to Dbetter edventege Do
- mer, and to-these chambers are coupled the | Theoperation of my furnace may. be hrleﬂy;‘-_f o
N 'branches g, g, of the blast pipe G, the latter ldescmbed as follows:—The fire is started in 8o
- _having a valve g’ by which the supply of the | the combustion chamber B and the escendlngr-_* S
15 blast to the checker-work in the chambers | gases and products of combustion are de- -
7 can be controlled or shut off. 'The hot blast - flected by the curved roof 0 and qmckly pass- .
- from the checker-work chambers is dis- | into the wcrkmg chamber, thence through =~ -
charged.into the upperrear pert of the work- | the neck and drawn up into the stack. The 85
ing Ghéblllbel A through the series of converg- | heat raises the temperature of the walls, par-
" 20 ing ports K which are formed in the rear ﬂue’- ticularly the rear flue wall, and to more ex-

" _.wall just below the roof of the furnace and | peditiously heat the checker- work in the em--

‘which are designed toreceive from the cham- | bodiment of thefurnace shown by Figs.1to3
- bers H, I, and to dlscharge counter currents | inclusive, the doors L, I.”, are opened to permit gc
in converging lines into the WOl‘kI[lﬂ‘ cham- | heat to pass from the stack into the checker- o

25 ber as w111 be understood. | | work, after which the doors are closed.. S

Fcr the purpose of heetmﬂ' the checker- | When the furnace i is in working ccndltlon,_j{,.”. S

- work to the required tempereture before ad- _-'the valve in the blast pipe G is cpened toad- ..
mitting the blast into the chambers H, I, I | mit the air—hot or cold—steam or gas topass 35

~ provide the doors L, L’, in opposite eldes of through the branches ¢, g, into the checker-
- 30 the bottom of the stack ‘These doors may | work or flues, and as the blast passes upward
~ be of any suitable variety, accessible from | through the flues or checker-work, it is heated -

-~ the rear side of the stack through a suitable | to the proper temperature and discharged
rear door, and by opening the doors L, I/, | through the series of ports K. As the air is 100
when the furnace is first started, heat frcm '_;.dlscha,rn*ed in aheated condition,under press-

35 the working chamber and stack can be ad- j ure mtc the upper rear part of the working

- mitted to the side chambers II, I, to heat up | chamber, the passage of the heat, gases andij_f L

~ the checker-work, after which the doors L, L’ --_.'prcducts of -combustion frem the working. =~

~ should be securely closed so that heat end. ‘chamber into the neek and uptake is par- 1o5

~ products of combustion from the furnace will | tially retarded or dammed ” and -thus com-

40 not pass into either of the side chambers dur- | bustion is more thoroughly effected in the

~ ing the operation of the furnace. - { working chamber and the heat utilized to

In the modified construction of the furnace | better edventewe The blast may also bein- =
shown by Figs. 5 to 8, I dispense with the | troduced throurrh the side walls of the fur- 110
| chambers end checker work and construct I nace, near the rear flue walls thereof, and to
45 the rear flue wall with the series of passages | this end I provide the longitudinal: ﬂues P

. or flues M. These flues or passages extend | and the discharge ports Q in the side walls as
vertically from the base of the stack up to | shown more clea,rly in Figs. 2 and 7 of the -
theroof of the furnace, and they are arranged | drawings. Fach lcno*itudma,l flue-is located 115 - -

“in parallel positions and isolated so that they | in the S1de wall near the roof O, and therear =
so do not communicate with each other or with | end thereof communicates with one of the ver-
~ the neck oruptake of the furnace. Thelower | tical flues or the checkerwork to receive the
~ ends of the flues or passages are connected | blast therefrom, and the ports Q extend from =~ =
- by a lateral horizontal passage N which is | the filue into the working chamber, as shown. 120
common to a series of vertical passages or | = Having thus fully described my invention,
35 flues,and tothislateral passage N are coupled | what I clelm as new, and desu'e to secure by S
~ the branches g, g, of the valved blast pipe G. Letters. Patent, is— =~ - e
- Each vertical passage or flue has a singledis-{ 1. In a furﬂace, the ccmbmehcn Wlth a
. charge port K which extends through orover wcrkmw chamber, an uptake, and a neck, of rz25 =
~ the rear flue wall to discharge the blest from | the rear flue-wall ccnsbructed with two eerles-:_j' R
60 the passage flue M into the u pper reer pertj- of blast-flues situated respectwely on oppo«
- of the working chamber. = ‘| site sides of the neck and uptake and con- -~ -
- 0Oisthe rccf of the furnace Wthh extends_{ -'_vergmg, in the liae of discharge of the blast,
__"‘_.111 a substantially horizontal direction over | into the rear part of the wor kmﬂ* cha,mher 130 -
~ the working chamber to the stack or uptake; | flues or checker-work within: seld ﬂne—well e
o 6 5..but the. frcnt part of this roof o is curved or | and a blast-pipe connected with said ﬂue-“'
" inclined in a downward direction over the | wall, to d1echarge therel;c, whereby ‘the blast =~
prlmery ccmhuctmn chember B seld curvcd 1s heeted durmn* 11:3 peseeﬂ'e thrcugh the ﬂuee e
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" or checker-work and d1V1ded by the series of
-- ,bla,st flues to produce counter currents in the

rear part of the workmﬂ' chamber, substan-

:-tla,lly as described..

--.Qsellbed the combination with a working cham-

2, In a farnace, Sub%tantmlly sueh as de-

o ber, an uptake, and a neck, of the rear flue-
| wall constructed with vertlcal flues or check-

IO

- erwork on opposite sides of the neck and up-
take, and with discharge ports which are sit-

- uated below the roof and lead from said flues

~or checkerwork into the working chamber to
~ discharge counter currents mt-:) sald . cham-
“ber, and a branched blast-pipe connected to
,'the flue-wall on opposite sides of the uptake
- 'to supply the blast to said vertical checker-

~ work or flues, substantially as and for the
.. 'pmpose described.

20

Inafurnace, substantlally su ach asher ein

'.shown and described, the combination with a

- working chamber, an uptake, and a neck, of

‘the cheeker-wm]{ arranged in sepamte eham~_

 bers formed in the rear ﬂue wall on opposite
 sides of the uptake and neck, the blast pipe

25: ;'

arranged to discharge into the lower part of
~said checker-work,and the series of discharge
poris K formed in the rear flue wall and adapt-

~ed to discharge the heated blast from the
N eheeker-wmkmtothe wmkmﬂ*chamber at the

30

upper rear part thereof, substautlally as and

~ for the purposes. desgrlbed

" 4. Tn a furnace, substantially such asherein

: ._?deqembed the combination with a working
~ chamber, an uptake,and a neck, of the flues

35

or checkem ork formed in the rear flue wall

~ on opposite sides of the neck and uptake, the
~ series of discharge ports which converge to-
" ward the central line of the furnace and dis~

40

charge blast from the flues or checker-work

into the upperrear part of the Workmgcham- .

|

ber and the b.laSt- plpé connec;ed 'With the .. el

lower part of the checker-work or flues, as

and for the purpose deseribed.

5. Inafurnace,substantially such asherein

'shown and described, the combination with a
working echamber, an uptake, and the neck, of

45'

the side cha,mbels formed in the rear ﬂue |
wall on opposite sides of the neck and uptake
and having the doors L, I”, on oppositesides

of ‘the stack normally clesed the checker-
work situated in said side ehambels the con-

verging discharge ports K, K, for med in the

working chamber, and the valved blast pipe
having its branches connected to the lower
parts of the side chambers, substantmlly as

Serlbed the combmatlon with aworkingcham-
ber, an upta.ke, and a neck, of the rear flue

30

rear ﬂue wall to discharge the blast from the
checker-work into the upper rear part of the

| and for the purposes. deseribed. . -
6. In a furnace, substantially such as de- S
6o .

wall constructed with Vertlcal flues or check-

counter currents from said flues or checker-
work into the upper rear partof the working
chamber; the longitudinal flues in the suie
walls of the furnace which are connected to
receive the blast from the flues or checker-

work and provided with discharge ports which

lead the blast into the wmkmﬂ' chamber at

' the purpose described.

Intestimony whereof Iaffix my swuature in
presenee of two witnesses.
o EDWARD I‘ GRAY.
W1tnesses I
HENRY KRA.USKOPI‘
J OSEPH BAKER S

erwork and with discharge ports which lead-

the sides thereof, and a bla,st-p]pe arranged
to discharge to the flues or cheekerwmk of
t+ the rear ﬂue wall, substantlally as and fm:' o

75ﬁ

g .
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