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To aoZZ whom it QY CONCETIL:

which—

Fig. 2 is'a honz,ontal $ec-

| -,Fl'?-' 3 is a sectional detail- showmﬂ the man-
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| chamber F, outside of which is
| 11111{1110‘-c,ha,mbel (G, that commumcates W1th.

 ner.of securing the fire-bricks to the hollow
- arch above the fuel-chamber of the retort.

‘This invention relates to improvements 011

the construction of furnaces which operate on.
 the principle described in the Letters Patent:
granted to me on the 11th day of Deeember |
1883 and numbered. 289,963, which improve--
ments will be fully. understood from ’rhe fol—-

10W1ng description aund claims.
Reference being made by letters to the
drawings, A deswnates the ash-chamber of

- thefurnace; B, the fuel-support which maybe
- made of meta,l bars or which is pr efembly of
.perfmated fire-brick.

C is the fuel- chamber; D, a hollow dome-

above this chamber. f

E is a double-wall ﬁre-brmk magazine or
tube arranged over the fuel—-chamber and ris-
ing from the hollow dome. D into a mixing-

- an 01113161: G,
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" suitable air-forcing engine, as described in my
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patent above 1efeued to.

posed between the 1&}618 1 thus have a

strong furnace-wall the casing of which is
protected from intense heat by the non-con--
~ducting media cd, the latter or gauze serving -

to form numerous air - Spaces “between the

| sheets of asbestus.

Be itknown thatl, VIRGIL W.. BLANCHARD |
of New York, in thecounty of New York a,nd,
Stateof Newi ork,haveinvented certain new
5 and useful Improvements in Furnaces; and I
do hereby declare that the following isa full,
~ clear, and exact deseription thereof, 1efe1 ence
- being had to the aecompanymn'drawmo's and
to the letters of reference marked thereon,
which form pmt of thls Speelﬁeatlon in
| between the walls E’ of the magazine E. The
- Figurelisa dmmetl 1ca,1 seetlon thr oun'h my;-
- "'1mproved furnace.
" tion through the fumace taken in the plané
-Indicated by the dotted- lme o on- Fig. 1.

Seeonda,ry |

The outer wall A7

is composed, preferably, of fire-brick a, a
- strong external metal casing b, and hyers of
asbestus paper ¢, having wwe-wa,uze d inter--

The top of the ver t1(,a,1
furnace-wall is composed of a strong external
metal slab b’ of fire-brick lining, and the non-
conducting media deseribed for the vertical
wall.
be constructed of metal sections having a con-
volute channel through it commumcatmﬂ' at
one end with a pipe II’ having a valve h’ for
the introduction of heated air under pressure,
and at the other end with the annular spacee

top and bottom of the domeD are covered with

fire-bricks f, which may be segments of cir-

cles, and which are secured 1n theu places by

‘means of dovetail keys ¢ and bolts ¢’, as
shown in Fig. 3. Both the inner and outer
walls K/ of the magazine are thickly perforated
| for Jettlnﬂ alir into this magazine, and also

into a narrow space j sur roundmﬂ' it, which

Tt is important that the vertical space 7, sur-

"10und1nﬂ* the magazine K, should be small—-

say about seven—ewhthq the area of the tube

through the m&ﬂ'azme———ﬁl st, for -the reason

that the gases should e condensed as they

pass f10n1 the mixing-chamber ¥ into cham-
{ ber G, at the same tlme being supplied with -
_hIWhly—he&te(l air in jets flOIIl the chamber e
‘between the walls E’ of the magazine, and, sec-

ond, to cause a regurgitation of the gases, or
ﬂo*w thereof, back into the fuel-chamber again

.and throutrh the bed of fuel therein, as indi---

cated by the course of the ar rows, Fl,:, 1. The
products of the distillation of fuel In ¢ham-

o | ber C will rise through the center ot the maga-
~ The ash-pit A is supphed with air in regu-
lated quantities by means of a pipe II, pro-
vided with a valve i andleading through the
outer wall A’ of the furnace, and may com-
.- municate with air- -heating chambers and a

zine K into the chambel I and Dbe charged
with highly-heated air, and as the gases ac-

tracted outlet, a portion of them wﬂl descend
into the fuel-chamber C, and thence return
into the mixing - cha,mbel I, as above de-

The double wall or hollow dome D may-

55

6o

‘space constitutes part of the mmmu"—eh&mbel |
F and communicates at several pomtsz at 1ts
low er end with the lowel end of the oas-mix-
.ing chamber G.
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cumulate in this chamber, owing to the con-
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seribed, and indicated by the arrows, Fig. 1. -

By these means a most perfect: combus‘rlon of
‘the products of distillation is the result, and

an intense heat is produced even before the
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oases are introduced into the mixing-chamber
G In this latter chamber G, 1 ha,ve hOI'lZOll-' g

tally arranged a number of fire-brick rings J,

the edges of which are recessed into the ﬁre- |
| brick walls ¢ W for the pur pose of securing
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to chamber C to start a fire.
“pipe H’is shut and the valve-in pipe H fully

themin place. Apertures are made vertically
through the rings J and so arranged thatthe
gases in their upward flight are compelled to
take a tortuous course through the mixing-
chamber G, wherein they are subjected to the
intense white heat of the walls @ W and the
perforated rings J.

The surrounding wall W of mixing-cham-
ber I is surmounted by a cap or head K, of
fire-brick, which is fitted gas-tight on top of
said walls and firinly secured to the top walls
of the chamber G by means of bolts and nuts
L, as shown in Fig. 1, or other suitable man-
ner. Centrally through cap K is a passage ¢,
through which fuel is fed to the fuel-chamber
C, the passage being closed by a suitable
valve or door v during the operation of the
furnace.

- Briefly the operation may be stated as fol-
lows: A sufficient amount of fuel is supplied
The valve i’ in

opened, more fuel is added, and when it has
been raised to a high state of incandescence

the valve I of pipe H is nearly closed, allow-

~ing only such a quantity of air under press-
~ure to enter the ash-pit as is sufficient to keep

30

down the temperature of the:grate. Valve

i in pipe H’ is now opened and -a strong
blast of heated air is forced through -dome D

into chamber ¢ between walls E/, surrounding

~the magazine or vertical passage E, from
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which chamber e the air (or oxygen) is forced
in jets through both walls E and ecaused to
commingle with the gases which regurgitate
down through the magazine upon and into
the bed of incandescent fuel, whereby a rapid
combustion of fuel is realized, -and the gases
descending through the narrow passage j are
mixed-before they enter the mixing-chamber.
In chamber F and passage j the gases result-
ing from the. distillation of the fuel unite

with the oxygen of the air and form carbonic-
oxide gas,which is subsequently further sup-

plied with air or oxygen and carbonic-acid

gas by the means above described, which is

conducted off through cutlet G’. |
By the process of combustion in the fur-

-nace above described the hydrogenous ele-

ment of the fuel is the first to be liberated
above the grate, such liberation being effect-
ed soon -after the fire is kindled at a tem-

- perature of about 200° to 800° Fahrenheit,

S5
free oxygen supplied through the inner per-
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The hydrogen in a gaseous form immediately
rises 1nto chamber F and is consumed by the

forated wall of the air-magazine. The com-

-bustion of the hydrogen in this eclosed top

central portion of the furnace soon raises the

temperature of the atr-magazine and the mix-

ing-chamber to a state of intense incandes-
cence, which is of great service in effecting a
perfect combustion of all of the combustible

~elements by which they are traversed.
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-Having thus described my invention, what I

claim 18—

t

1. In a furnace, the double-wall magazine |

413,808

or tube K, having both of its walls perforated

‘horizontally, in combination with an air-sup-

ply pipe, a fuel-chamber, a mixing-chamber
above said tube, and a narrow vertical pas-

sage leading from the latter to an exterior

mixing-chamber G, all constructed and adapt-
ed to operate substantially as described.

2. In a furnace, the combination, with a
fire-chamber, of a hollow dome above the
same, having an interior air-channel, a tube
rising from said dome and having double
walls, each laterally perforated, the space

between the walls of said tube communicat-

Ing with the air-passage in said dome, the
mixing - chamber above said tube, the de-
scending flue exterior thereto, and the ex-
terior gas-mixing chamber communicating
at bottom with said flue, substantially as de-
scribed. | |

3.. In a furnace, the combination of a cen-

tral double-wall magazine, both of the walls

of which are perforated, a double-walled dome

‘having an - air-channel communicating - with

the space between the -walls of the magazine,
means for supplying air thereto under press-
ure, a mixing-chamber ¥, passages j ¢, and a
mixing-chamber (, having perforated rings
In it, substantially as described.

4. In a furnace, the combination of the
fuel-chamber C, the hollow dome D, open at
top, the double-walled tube having each wall
perforated, the mixing-chamber T, descend-
ing flues exterior to said tube,-and the exte-
rior chamber G, and annular perforated rings
therein, all constructed and- arranged to op-

-erate substantially asand for the purpose de-
-geribed. |

5. In a furnace, the combination, with a
fire-box, of a dome D, a double-walled tube
having each wall perforated, an annular-wall

W exterior thereto, and.a cap closing the top

of said wall, all substantially as and for the
purpose specified. . '

6. A furnace consisting of an exterior cas-
ing, a fire-chamber therein; a hollow dome D,
the double-walled tube having each wall per-
forated, the wall W exterior to said tube, the
cap K, and annular perforated rings J J, all
substantially as described.

7. In a furnace, the combination of the fuel-
chamber C, having a grate; a hollow domeD,

tube K, having double laterally ~perforated

walls, mixing-chamber F above said tube, the

-descending flues inside the same, the air-sup-

ply passages and jets in said dome and tube,

-and the mixing-chamber-G exterior to said

tube and chamber ¥ and :separated there-
from by a fire-brick -wall, all constructed and

arranged to operate substantially as and for
the purpose described.

In testimony that I-claim the foregoing as
my own I affix my signature in-presence of two

-withesses.

Witnesses: |
CHAS. R. CLARKE,
THOS. M., WYATT.
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