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ST ATES

UNITED

PATENT OFFICE,

EDWARD BROWN WILSON, OF NO. 10 STRAND, COUNTY OF MID: DLESTEX,
ENGLAND.

IMPROVEMERNT IN FIRE-

bl —rrr® wTEIE -

°LACES AND FURNAGES.

Specification forming part of Letters Patent No. de, 0B, dated November 15, 1804,

To all whonv 16 mvary concerm:
Be 1t known that I, EDWARD BROWN WIL-
SON, of No. 10 strand, 1n the county of Blid-

dlesex, lingland, have invented certain new

and uselful Improvements in Fire-Places and
KFurnaces; and 1 hereby declare that the fol-
lowing is a full, clear, and exact description
of thesame.

My invention reiates to the construction
and ‘working of furnaces and fire-places in
such a manner that whentresh fuel 1s supplied
as usual on the top of the fuel already ig-
nited the gases generated thereirom are made
to pass downwmrd through the hot fuel,in lieu
of, as heretofore, ﬁmﬂ(ﬁﬁdl]ﬁl“ through the fresh
fue]?, and air 18 also Supphed ab such polnts
and in such quantity as may be suitable for
compiete combustion. In applying this sys-
tem 1 employ difterent modes of construction

‘suited, respectively, to the different purposes

for which heat is required; and I will there-
fore describe several different modes as ex-
amples of the manner in which my system is
applied in different cases.

Hirst. Whenthe furnaceis of the form of a
cupola or blast furnace for reducing ores or
melting metals—the material to be opemted
upon belnm mingled with the fuel—I employ
the followmﬂ mode of construction, (shown
in vertical section at Fig, 1,) « is a flue

“formed in the lining of the farnace, having

numerous apertures, ¢, leading into the body
of the furnace A, and a communicatlon, ¢’,with
achimney, this co&mummtwnbem pro *1(16(1
with a suitable damper for reg ulatmn the
draft. 0 and ¢ are two other ﬂues,:ﬂso fermed
in the lining of the furnace, having apertures
0" and ¢, leadinginto the body of the furnace,

and provided with communications 6* and ¢’

with the exterior of the furnace, these com-
munications being also provided with valves
or dampers. Theinterior of the furnace being
charged with fuel and the material to be re-
duced or melted, air enters at the upper part,
either direct from the atmosphere or by the
blast-pipe, as shown, (the combustion taking
place downward,) and also by theflues 5, and
¢ and their apertures &’ and ¢, to support the

combustion, and the produets of combustion
issue by the apertures ' and the flue ¢, and

pass, by the communicationa’, to the ch1mney,

as 1ndicated by the arrows. I prefer to make

all the apertures «, ¥, and ¢’ sloping down-

ward into the interior, as shown in the draw-

ings. Whenitis desired to work with a blast,

T close the top of the furnace by a cover, Z,.

fitted with a pipe, p, for entering air, and also

with a suitable hopper arrang ement i, for the
admission of the charge, and I then connect
the pipe p, which eommummtes through the
cover, and also the communications b and ¢,
with a blast-pipe regulating the quantity of
blast that enters at each place by means of
valves or dampers v v. The heat of the pro-
ducts of combustion passing by the channel ¢
to the chimney may employed to heat the
blast or entering air, or for any other conven-
1ent purpose.

Secondly. When the material to be Opemt
ed upon is mingled with the fuel, but affer
fusion has to be subj‘ected to heat, I employ
the mode of constructionrepresented in longi-
tudinal vertical section at Fig. 2. A is a

chamber, which 18 charged with fuel and the

material to befused, and is supplied with air
at the top. The sides of this chamber are
macde 1nclined, so that the contents may de-
scend freely without hanging to the sides.
The bottom 18 made sloping down to an aper-
ture, b, through which the material fused in

the chamber A flows down intoa lower cham-

ber or basin ¢. d 1s an opening covered by a
door for removing ash or clearing the aper-
ture 6. e 18 one of several apertures formed

in the side of thechamber «, for the passage
of the gaseous products of combustion into a

chamber, /. T'hese passages ¢ are sloped up-
ward, to prevent fuel from passing through
them. ¢ is a chamber supplied with air,
which may be heated or mingled with steam

for certain purposes, and communicabing by

numerous small apertures, of which gis one,

with the chamber f. 7 1s a door and t%ppmﬂ-
hole formed at one side of thebasin ¢, the bot-
tom of which 18 made to slopetoward the tap-

ping-hole. £ 18 a small pasin to receive the

Sl.:lﬂ formed at one side of the principal basin,
hELVlI] also a tapping-hole. 7 1s a flue com-

mummunﬂ with a chimney, and furnished
with a (hmper for regulating the draft. The

aperture ¢°, by whleh the Ch’b]l’lb&l’ g 18 sup-

plied,is also fitted with a valve or damper for

T e




0 ' - 45,000

regulating the quantity of air admitted. The
action of this furnace 1s as follows: The cham-
ber A being filled with fuel and kindled,

air enters at the top, and, passing through the
ignited fuel, maintains its combustion. The
gaseous products of combustion pass through
the apertures einto the chamber f,where they
mingle with the alr entering by the apertures
g', which serve to complete their combustion.

The-mingled gases thence sweep in a state of
flame alonﬂ the chambers ¢, playing princi-
pally on its bottom when so direeted, as in this
example, and finally issue by the flue { and
passonto the chimney. Intheir coursethither
some portion of their heat may be utilized for

heating the air supplied at ¢* or for other pur-

poses. When the furnace and basin have
- been heated to the required degree, the mate-
.rial to befused is charged along with the tuel
into the chamber A, and as it melts it flows
by the passage 6 into the basin ¢ When the
- fused material rises to alevel higher than that
of the edge of the small basin %, the scum or
slag fmtmﬁ on{its surface overflows into k,
and is removed by the tapping-hole of k. The
material itself, after it has been subjected to

the heat and gases i1n the basin ¢ for a suffi-
cient time, ig removed by the tapping- -hole h.
Thnaly ‘When the material is to be fused

and operated upon by heat and gases, but not
mingled with the fuel—as, for instance, in
puddling iron, I employ the mode of construc-
tion represented i Ifigs. 3 and 3*. A is the
fuel-chamber supplied at the top, as described
inreference to I'ig. 2, and having inclined sides
and a bottom sloping forward to an ash-pit
with closed door d. The passages and cham-
bers e f g ¢ are arranged in a similar manner
to that described 1n reference to Fig. 2. The
~chamber ¢is elongated, and its bottom is made
to slope gradually upward to the fluel. A#f
various points of this slope doors kL k, of any
convenlentiorm,are provided for the introduc-
tion of the material to be fused. The mode
of operation of this furnace is similar to that
already described, except that the material to
be operated upon, instead of being charged
with the fuel in the chamber A, is supplied
by the openings %, and laid on the slope of the
basin, the hot products of combustion playing
OVer it. ‘When i is melted, 1t flows down the

slope to the basin ¢, where it may be retained

subject to the heat or gases; or when iron is
under treatment it may be puddled in the
usual way; or it may be decarbonized par-

tially or entirely by the action of the gases..

I find 1t convenient to-supply the material at
the apertures & £, so as to avoid to some ex-
tent the admission of cold air, in the following
manner: I make these openings circular and
cover them externally.with a slide or shutter,
and I provide a semi-cylindrical trough, %', or
a half-tube of sufficient length to extend across
the furnace-chamber,which I charge with the
material to be melted while 1t 18 outside of the
furnace. 1 then open the slide or shutter of
one of the circular openings £ and thrust the

| trough through it. I then turn it round in

the (311(3111le hole and the material drops from
1t onto the Sloplnn bed of the furnace, aiter
which I withdraw the trough and close the
slide or shutter. 1In order to effectually con-
sume any smoke which may form at the sur-
face of the fresh fuel or at the mouth of the
chamber A, I propose to apply a hinged plate
or hood, ¢, to the top of the chamber A,which
may be made to open or close, more or less,
and to form an air-passage, 7, provided with
a damper or regulator, s, in the upper and
back portion of the fuel-chamber. Anysmoke
which may be produced on the surface of the
fuel will by the arrangement above described
be immediately carried off by the current of
alr down the heated passage », and back into
the Iower and nighly-heated part of the fuel-
chamber, where it will be completely con-
sumed. Counter-weights or any other con-
venient confrivance may be employed for regu-
lating the position of the plate or hood ¢ and
controlling the inlet of air to the chamber A.
The arrangement above described is equally

applicable to the furnace shown in Fig. 2, al- .

though not shown in that figure. FIig. 3" rep-
1esents a furnace very &11}111%1 to Fig. 3. The
shape of the fuel-chamber is, howevel slightly

different, and a door, d, is shown for the fa-
cility of pus]]ing the _material forward down

the slope leading to the-basin ¢. The same
letters of reference indicate corresponding

parts in IFigs. 3 and 5*

Fourthly. Whenthe material to be operated
on is not to be fused but only heated-—as for
iron or steel or other metals to be forged or
rolled, blowing glass, baking pottery, or such
like operations—1 construct the furnace like
that represented 1n Ifig. 3; but as 1n this case

no basin 18 required for receiving fused mate-

rial, I construet the bed of the furnace nearly
or quite level, and instead of circular open-
ings—such as t—-I form ordinary doors, f,

for admitting the material to be heated, asrep- -

resented in Ifig. 4, in which the same letters of
reference indicate the corresponding parts in
Ifig. 3. "The action of the furnace being pre-

cisely similar to that already described, I need

not furtherrefer toit. Ifig. brepresentsanother
modification of furnace, wherein the {fuel-
chamber A has an additional supply of air,
either direct from the atmosphere or by blast-
pipes, through a number of apertures, ¢ ¢ «,
made in the front of the fuel-chamber. This
chamber may communicate with the hearth or
basin ¢, either directly in the manner shown in
I'ig. 5, or in the manner hereinbefore described
in reference to Figs. 2, 3, and 4. g and g’ rep-
resent, respectively, the air chamber and pas-
sage or passages hereinbefore described, buf

which in this case are represented as olaemng

direct into the fuel-chamber A.

Fifthly. In applying my system to other
purposes—such as steam-boilers or bar-heat-
ing furnaces—I construct the fire-chamber in

‘the mode already described, and conduct the
| hot products of combustion throun*h the flues
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or tubes. T'ig. 6is an example of the fire-box |

of alocomotive-engine constructed in this man-
ner. The fire-box is divided by an inclined

diaphragm or water-chamber into two por-.

tlons, Aand B. A isachamber, which is sup-
plied with fuel by the door b at the top, and
having an ash-door, d, at the bottom; and B
is a chamber which receives the products of
combustion from the chamber A through an
opening or openings, e, formed either through
the diaphragm f or under the bottom edge
thereof, as shown. g¢is anash-door at the bot-
tom of the chamber B, having Openings or per-

- forations controlled by a valve or shutter, by

which fresh air is permitted to enter the cham-
ber B and mingle with the gases therein, so as
t0 complete their combustion before passing
through the tubes of the boiler.

Sixthly. In constructing ordinary or domes- |

tic fire-places so as to operate according to my
system, I adopt the mode represented in Figs.

fand 8. Iig. 7 is a front elevation, and Fig.

Sasection, ofafire-place constructed or altered

according to myinvention. ¢ is the fire-place
for holding the fuel to be consumed, with front
bars of ordinary construction. »is the bot-
tom, which I make entirely closed, or with
grated openings to permit ashes to drop into a

closed drawer, ¢, fitted below. dis the back,

which I prefer to incline forward, as indicated
by the dotted line d. eisa damper in the
chimney, which may be conveniently arranged
as a throttle-valve for regulating the draft. ya
1s a diaphragm separating the front or com-
bustion chamber from the back chamber or
flue. g is an opening extending the whole
width of the fire-place between the diaphragm
and the bottom of the fire-place; or instead of
one opening it may consist of numerous holes
forming a channel or channels for the passage
of gaseous products of combustion from the
iront, as indicated by the arrow. J"are fluted
hollows formed in the front of the diaphragm,
to serve as channels for smoke and air behind
the fuel in the fire-place. 7 is an opening
fitted with a valve, which may be opened or
closed at pleasure, by which smoke or gases
rising from the upper surface of the fuelin the
ire-place can escape into the chimney. Some-

times I form the upper part of the diaphragm,
as Indicated by the dotted lines ¢ partly cov-
ering over the fire-place, as a hood; and in
that case Iprovide openings ¢/, by which smoke
Or gas may escape {rom under the hood into
the chimmey. TInstead of making the dia-
phragm interposed between the front and baclk |

il

parts of the fire-place, as represented in Fig.
2, I sometimes use two diaphragms fitted near
cach end of the fire-place, dividing it trans-
versely instead of longitudinally, with similar
arrangements of parts, as may be readily un-
derstood.

Seventhly. When the fire-place is not placed
1n the recess of a chimney, but when it is de-
sirable that it should be accessible all round,
I adopt the construction represented in Iigs.
9 and 10. TFig. 9 is an elevation, and Fig. 10
a section, of a fire-place orstove of eylindrieal
form constructed according to my invention.
k 1s the fire-box having an opening at top for
supplying fuel, fitted with a movable cover, 7,
and having a grating round its lower part. m
1s a. bent tube or vessel for receiving the ashes,
1tted with a door, m/, by which they can be
removed at pleasure. % 1s ahot chamber, into
which the products of combustion issue from
the lower part of the fire-box. ois a tube
fitted with a damper, (which may conveniently
be worked as a throttle-valve,) o/, leading to a
chimney or flue. In said figures the arrows
indicate the direction which the air supplying

| the fuel and the gaseous produets of combus-

tion are caused to take by the draft of the
chimney, the object of the arrangement in
either case being that the air necessary for the
combustion of the fuel shall enter at the top
where the fresh fuel is supplied, and descend
along with the gases evolved from the fuel

through the hot or incandescent embers at the

bottom, and thus that more complete combus-
tion of smoke or inflammable gases may be se-
cured. |

Having thus deseribed my said invention
and shown the manner in which the same is
or may be applied, I claim— |

Themethod herein described of construction
and working of fire-places and furnaces in such
manner that when fresh fuel is supplied as
usual on the top of the fuel already ignited
the gases generated therefrom are made to pass
downward through the hot fuel, air being sup-

| plied at such points and in such quantities as

may be suitable for complete combustion, sub-
stantially as set forth.

Intestimony whereof Thave signed my name
to this specification in the presence of two sub- -
seribing witnesses. |

EDWD. B. WILSON.

Witnesses:
J. HENRY JOHNSON,
K. C. DAVIES.
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