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{No model.)

To all whom it may concern :

Beit known that I, WILLIAM WILSON WAP-
LiNgToN, of Halifax, Nova Scotia, Canada,
have invented a new and useful Metallurgical

5 (ras-Furnace, of which the following is a speci-
fication.

Myinvention relatesto improvementsin gas-
furnaces for heating, puddling, boiling, steel-
melting, and other metallurgical purposes,and

1o for melting glass in pots and in continuous
furnaces, in which the gas producer or pro-
ducers, gas-tlues, air-flues, air and gas valves,
regulators, heat-retaining flues, and working-
chamberarecombinedin one buildingor struct-

15 ure; and the objects of my invention are to
economize fuel and space, and to obtain an

efficientfurnace for the parposes above named
at a greatly reduced cost, consequent on the
simplicity of construction. I attain these ob-

20 jects by devices illustrated in the accompany-
ing drawings, which form part of the specifi-
cation, in which—

Figurel is a longitudinal vertical section of
my 1mpr0vements as applied to a heating-fur-

25 nace,showing working-chamber, gas- prod ucer,
flues, valves, and regulatorq Fig. 2 isaview
of furmce Wlth top removed, showmg working-
chamber, gas-flues, heat- retalmnn’ flues
ways to working - chamber, fuel-boxes, and
stoke-holes for gas-producer. Ifig. 3 1s a trans.
verse vertical section at A A/, Fig. 1, showing
seclion of gas-producer, gas-flues,and working-
chamber of furnace, also fuel-box and chute for
supplying fuel to gas-producer, and grate-bar
bearers and ash-hole of gas-producer. Ifig.4

is a transverse vertical section at H H’, Fig. 1,

showingsectionsof working-chamber,gas-tlues,
arched openings, (giving access to both sidesof
ash-hole,) and arched recess in same for work-

ing-gear of valves and for air-passage. Ifig o

is a detail view, showing a method of operating
the pinion gearing into the rack-bar on the
shaft of the valves by ineansof a ecrank. The
light shaded lines from left to right are in-
tended to represent_fire-brick Work. and the
heavier shaded lines from right to left repre-
sent common brick-work. The dotted space
represents sand.

Similar letters refer tosimilar parts thmun h-
so ontb the several views.
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35

4.C

deer-.

| Lleanmg out purposes.

! others skilled in the art to WlliChl 16 appertains'

may apply the same.

The working-chamber D D may be for med
to best snit the purpose for which itis intended. sz

A is the gas-producer, built under the center .
of working-chamber, and of mpacl’ry suitable
for intended furnace

From top of producer A are gas-flues B b,
through which the gases flow to each end ot 6o
working-chamber D D alternately, the direc-
tion of How being governed by the position of
the gas-valves V V, and the quantity of gas
a]lowed to flow being controlled by the regulat-
ing-tiles M M, which are swung and arranged 65
c0 as to admit of a full flow or any less quan-
tity of gas that may be required.

The gas-flues above the regulating-tiles are
contracted in one direction and elongated 1n
the other until they resolve into long narrow
slits in the bridge of the working-chamber at
C O, forcing the gases to enter the combustion
or working chamber in a wide thin sheet, the
form most favorable to rapid combustion.

The air necessary for the combustion of the 75
cgases enters the arched recess at I1 in the
arehed openings H H, and passesdown through
the valve-opening mtotheﬂueE thenceup saii
flue into working-chamher D D, where, coming
in contact with the sheet of hot gases from the
producer, combustion takes place.

The courses of the currents of air and gases
are indicated by the short arrows, and the
course of the spent gases.is indicated by the

30

Jong arrows, which, it will be seen, pass from 83

the workmg chamber down through flues Il at

| the end of furnace and enter into the waste-

ne I, which leads to stack or chimney.

V V are the gas-valves. V/ V/are the air-
valves. (¢ G are toothed wheels working into
rack-bars a fcr raising and lowering gas and
air valves simultaneously. N N are sheet-iron
sliding doors for regulating supply of air.

The flues E E are divided into several nar-
row flues by tiles of fire-brick or other refrac- 95
tory material, extending across the fiue in the
direction of the length of the furnace and
from top of the flue nearly to the bottom of
saine, leaving sufficient space at bottom for
These tiles are placed 100
looselyin recesses made for the purpose in the -

QO

I will now deseribe my invention, so that | flue-walls, their position and arrangement be-
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ing shown at I& L, Ifig.

flues serve the purpose of heat retainers.

- By ehanging the position of the valves at
each end of the furnace the currents of air and
gases are reversed, and the heat absorbed from
the waste gases in the flues I Hiis earried back
into the furnace by the air-currents.

The gases from the producer enter the work-

~ing-chamber sufficiently hot to insure rapid

10O

combustion by combining with the heated air

- passing up through the fllready heated ﬂues

B K.

The valves V V/ are on the same rack-bar,
and are consequently raised and lowered si-
¢ multaneously.
purpose of an air-valve and a spent-gas valve.

The valve V/serves the double

- When the valves at either end of the furnace

20
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are up the gases from the prodncer and the
air-supply are shut off at that end and the

outlet for the waste or spent gases is opened.

Ifor heating the furnace one_pa,ir of the valves
must be up and the other pair down, and the

carrents may be changed at will simply by |
- ¢changing the positions of the valves.
valves may be worked by a single lever, or by
each pair having an independent lever; but 1

The

prefer the single lever and connecting-rod be-
tween the two toothed wheels, so that one mo-

tion of the lever changes the posmon of all

the valves SImultaneously

The arched openings H H may be dlspensed |

with in the case of very short furnaces, and the

arched recesses containing rack-wheels and

air-regulating doors may be made at right
angles to the position shown 1In drawings.
The spent-gas flues F I converge and run into
one flue before entering stack or chimney.

The valves, valve-seatings, and gas-regulat-
Ing tiles are made of fire-clay or other refrac-
tory material, and the portions of the rack-
bars exposed to heat are protected Dby sleeves
of fire-clay or other refractory material.

Fig. 2 shows more clearly the position and
arrangement of gas and air fdues.

It will be seen that the air-flues or heat-re-
tainers Ii K and gas-flues U C extend the
whole width of the working-chamber D D. The
object of this is to deliver the gases into the
working-chamber in a wide thin sheet, and to
affordintheflues K HEaslargeanamount ofheat-
absorbing surface as possible for the absorp-
tton of heat from the spent gases. The air
passing up through the flues E E, being sub-
divided and highly heated, enters the working-
chamber in the most favorable condition for
combining with the gases issuing from the
flue C.

The subdivision of the heat-retaining flues
by tiles gives facility for repairs, as by remov-
ing a portion of the erown of the furnace im-
mediatelyoverthefluesany worn-outor burned-
out tiles may be removed and new ones sub-
stituted. |

The fuel-boxes J J may be placed in any po-
sition where they will efficiently feed the gas-
producer without obsfrueting any other part
of the furnace, but preferably at the back of the

2, MThese subdivided y
| valve-bottom boxes with weighted levers Li L.

furnace. The fuel-boxes may be the ordinary

The sight-holes or stoke-holes S5 S may be

| placed where they can be used to best_advan-

tage.

K X are the charging and drawing door-

ways of furnace. These doorways may be

| placed to suit the particular kind ot furnace re-
quired,

Fig. 3 shows vertical cross-sections at A A/
of working-chamber D D, gas-producer A,
grate-bar bearers M M M, ash-hole O, fuel-box
J, and lever for same, L.

I‘1g 4 shows vertical cross-sections at H H/
of working-chamber D D, gas-flues B b,
arched openin os H, and arched recess I. The
cas-flues B B B are so-divided as to give a
strong support to bottom of working-chamber.

The gas-producer may be the ordinary gas-
producer used for gas-furnace; but the outside

walls will vary with the size and purpose for

which the furnace is intended.

- To obtain the best results from this furnace
the currents of air and gases must How into
the working-chamber at each end alternately
at mtervalb varying wiih circumstances; but

‘when the furnace is quite hot the intervals will
‘be about twenty minuntes. |

I am aware that it is old in mehllurglml
oas-furnaces to place the gas-generator imme-

~diately under the metallurgic furnace, and 1
‘therefore lay no claim to such construction,
my invention being confined to the combina-

tions of devices set forth in the claims,
- What I claim as my invention 1s—

1. In a metallurgical gas-furnace, the work-
ing-chamber D, provided on each side with the

flues I} C, and valves V V/, also on each side,
coustructed and connected as described,
whereby a movement of the same In onve di-
rection opeuns the induction-ports of the flues

and a movement in the opposite direction

closes the induction-ports and opens the port
of eduction-flue I, in combination with the
gas-producing chamber A, arranged under said
working-chamber, flues BB B, and sir-chambers
1, substantially as described.
- 2. In a metallurgical gas-furnace, the work-
ing-chamber D, provided on each side with
the flues I C, valves V V/, arranged on each
side, as set forth rack- bars a, and cog-gears
G, 11 CO[IIblH&thH with gas- producmg cham-
ber A, arranged under the working-chamber,
gas-ﬂues B, air-chamber I, and spent-gas flues
I, substantially as deseribed.

3. The working-chamber 1), provided with

| the flues K O, alternately closing and opening

valves V ¥/, rack-bars a, and cog-gears G, 1n
combination with the gas-producing chamber
A, arranged under the working-chamber, gas-
pipes B, air-chambers I, and spent-gas tubes
I, adapted to recelve said valves, substantially
as described, and for the purpose set forth.
* WILLIAM WILSON WAPLINGTOX,
Witnesses: |
JAMES S. FRUIT,
FRANK B, TEST.
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