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o my 1mp101?ed furnace.
view of one of the fire- bneks used in con-
structing the gas-mixing chambers therein.
Fig. 3 is a detail. plan view of the mixing-

 the feeding dewce
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To anZZ whom zt mmx COTLCETTL:
~ Beitknownthatl, VIRGIL VY. BLANGHARD |
. of New York, in the county and State of New
- York, have mvented certain new and useful
'Improvem‘ents in Furnaces; and I do hereby

declare that the following is a full, clear, and

-exact deseription thereof, reference bemn' had
to the accompanying drawings, and to the let-
ters and figures -of referenee marked there-

on, which form pert of this Speelﬁedtmn in

| whleh—

Figurelisa eentrel v ertleal section through

Fig.418 a detail sectional view of
Fig.5is atransverse ver-

ehambe‘f‘s

 tieal seetlon on lme x x, Fig. 1.

2o

s

3.0

- vide an auxiliary

~ fuel into the furnace fire-chamber proper'
without the admittance of cold air thereto or
‘the escape of gases therefrom.
The mventlon consists in the peculiar and’

— novel construction of the mixing chambers or
" passages in the furnace throuﬂ'h which the
o gageous products of combustion are compelled
'to pass, and also in the novel arrangement of

S 40

- of the furnace just aliove the grate is used as

50 str uction and eueuﬂemeﬂ’[& of parts herein- |

‘This invention is an 1mproved furnace for

. the production of mtensehea’r anditsobjects
. -are to so construct the furnace that all the
- combustible gases and elements contained in |

~ the fuel and in the air supplied to the fur-
nace—such ashydron‘en oxygen,carbon, &e.—
will be thoroughly consumed, together with
the particles disassociated fmm the fuel and:
~usually earried off into the atmosphere and
-lost, so that there is no waste of fuel whatever,
and the highest attainable  degree of heat_
produced w ith a very slight quantity of fuel.
Another object of the invention is to pro-.
fire-chamber, whereby the:
furnace fire may be kindled properly without

the aid of an auxiliary engine or artificial
draft. I also prevlde means for feeding the

air passages and flues, whereby the interior

an air-heater, and whereby the airissupplied
to the sever e,l chambers into which the gases
pass, and in‘certain othernovel details of con-

]I|||||I!|II||'|I|||"H|i!|”'i|||||||'|I“'ll||||||| T T R S T T

(No model.)

Fig. 2isa perspective | casing A5,

tion.

after'set for th, all of which Wﬂl be eleelly un-

derstood from the following description z‘md |
claims.

Reference being had to the accompanying
drawings by letters, A representsthe furnace

preferably rectangular in cross-section, the
side walls of which are composed of non-heat-

conducting materials, preferably having an

» 55

inner Well of fire- bllek or refractory m&temal |

A, exterior to which isa layer of porous fire-

brick A% then a layer of asbestus paper or
iber A3, and then an exterior metal shéell or
Between the asbestus and the other
pmtlons of the wall is left an air-space A%
By this construction the intense heat devel-
oped 1In the furnace does not injure the wall
thereof, and very little heat is lost by radia-
The bottom of the fttrneee'is also lined
interiorly with the fire-brick, as is also the

top, which latter is, and the bottom may be,

constructed like the side walls.

The lower part of the furnace is divided
centrally by a partition B into two chambers
5 and 6, which communicate near their top

:13]:11011frh a horizontal flue B’ in partition B,

6o

75

near the top thereof, which is closed by afire-

the exterior of the furnace.

C designates a fire-brick imperforate roof
over chembel 5 and projecting partly over

.chamber 6, as shown in Fig. 1, leaving a nar-

row T‘_ertlcal flue C’ at the fxont of Lhe fur-

brick damper B2, which can be operated f10m |

80. .

nace for the escape of gases from chamber 5. -
Upon said roof is arranged a series of rows of

bricks % so0laid as to form a tortuous or Zig-
zag passage D’ for the passage of an air-cur-
1ent which enters the opening C3®in thewall of
the furnace.

side of the tortuous air-passage.
- (P designates an imperforate wall rising

from the inner edge of roof C above chembm

6, and about helf—way to the top of the fur-
nace, and hereinafter referred to.

At the front of the furnace and supported
on roof C rises a vertical
D, which is built up of chambered fire-bricks
2} and F. DBricks E, which compose about

one-half the pe1t1t10n in height,.are formed
‘with .a central air-passage 04 and with small 100

Upon bricks C? is laid a heavy
| fire-brick flooring C%, which closes the top

gaele

95

ire-brick partition
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. 15. F°areside channels or depressions in the | arch %fﬁl'léllililg a ehambel’Tabove Sﬂld mxmg- a
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""""" on flooring C*, about centrally between wall
C” and partition D, and upon these supports

40 1s built an imperforate fire-brick wall G,

which is opposite the bricks F and the up-

P designates a hopper secured to the front
wall of the furnace and communicating,
through an inclined chute P’, with the top of

per layers of bricks E, and to the inside of
wall G’, and resting upon supports G and
the wall C° are a vertical series of fire-brick
mixing-chambers H, which extend nearly to
the top of the furnace, and on the opposite
side of wall C° or rear of the furnace is an-
other vertical series of mixing-chambers I’
similar to chambers I, but extending down
to and communicating with chamber 6, be-
ing supported upon an abutment G2 of the
furnace-wall and the projecting edge of roof
C, as clearly shown in Fig. 1. The two se-
ries of mixing-chambers are separated, how-
ever, so that the gases must rise through
chambers I and descend through chambers
H'. Thesechambers HH’ are made up of fire-
bricks J I, laid alternately, the bricks J hav-
ing a central passage J’ and .depressions J?
on each side thereof, which depressions are
traps tocatch and hold cinders and other par-
ticles carried off with the products of com-
bustion until consumed. The bricks K have
a bottom longitudinal
vertical passages I{* K? and top longitudinal
passages IX° and traps K* K4 as shown. If
properly laid, the productsof combustion pass

passage K’ and side

chamber 5, said chute being lined interiorly
with fire-brick to prevent radiation or loss of
heat. In said hopper is journaled horizon-
tally a semi-cylindrical bucket P?, which fits
closelyin the hopper and closes the mouth of
the flue, as indicated in the drawings.

P° designates a tightly-closing coverfor the
hopper, which should be capable of being
closed gas-tight. | |

P° designates an arm attached to the end
ot the bucket and exterior to the hopper, by
which the bucket can be turned. |

Q designates a fire-brick valve placed in
the throat of chute P’, near the lower end
thereof, and having a beveled lower edge
adapted to make a close joint with the side
and bottom of the chute and prevent the heat-
ing of the bucket unduly by the gases: rising
from the combustion-chamber 5. The lower
end of the chute has a projecting portion Pe,
designed to more evenly distribute the fuel
upon the grate below. The stem of valve Q
1s provided with a crank-arm Q’, to which is
connected one end of a rod Q2 the other end
of said rod engaging a slot p3in arm P5in

| such manner that when the bucket is turned,

110
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f:SO as 1o empty its contents into the chute, |
valve Q1isopened,asindicated in dotted, hnes

L - Fig. 1, and when the bucket 18 tumed beek

-~ fuel placed in the bucket.

i_the velve is closed.

In feedmg fuel’ the eover P is raised and
The coveris then

‘lowered and closed, and when desired the

* ‘bucket is turned, as indicated in Fig. 4, 1ts‘

. contents falling into chute P’,and deseendmo'

- the opening in the’ top
of hevmwehute P’.

therethrough 0111:0 the grate in chamber 5. In
someinstances fuel mlﬂ‘ht be supplied through

 the gases forced back into the fumaee

) 40

¢ demgnatee a fuel-feeding pipe entemng

"~ opening O3 and provided with a wormni-con-
T 20

veyer and hopper, as indicated, by which pul-—

verized fuel can be forced into the furnace. "

~d is an air-blast pipe communicating with

pipec, and connected with an alr foremtr en-

gine and heater, prefembly

e is a ' branch from piped, Ieadmﬂ* 1nto epen-*-

ing C?, the said pipes belnﬂ' smtably valved,

o o as shown so that the amount of air paseed
“into opening C° or O°can be regulated. The-

~ pipe ¢ also connects mth plpe d and is pmp—,
erly valved. .

f deswna,tes a plpe entelm 2 pipe ¢ and con-

o :neetmg with a gas-trap in the chimney or up-

35

- take of the farnace and with a suitable en- |
gine, (not showhn in the drawings,) by which,
if desired, partof the gasesrisingin the upt&ke"
may be drewn back and forced into the fur-
g is a branch of said pipe leading
“into the upper end of the furnace, as indi-
cated. Both of smd blanehes are pleperly_

40

‘nace.

valved."

Al fire is kmdled on the grate in ehd,mberd
5 and a wood fire in chember 6, the damper
- B’ being opened, so that there is & direct
draft to the outlét N. The fire in chamber 6

causes a suﬂielent draft to kindle the coal

on the grate in chamber 5, and when this
. has become sufficiently heeted damper B’
is closed and a forced draft of heated air
is introduced through openings O° and C°.
The air is admitted from pipe d intc open-
ing- O° below the grate, part passing up
throue'h the bed of fuel thereon and part
- 7passing up through an opening / at the side
o -ef the grate, as shown 1 by the arrows in Fig.

ThlS opening may be 1eﬂ‘uleted by an dd-

| ;|11stab1e piece 1, or entirely closed, if desired,
-aceess’ belng- had thereto th10un'h a- twhtly—'

S “closing door J. The oxygen in the air pass-

6o

ing throuﬂ'h the bed of fuel, after the latter
'_hes been heated to 1neaudeseenee, first takes

to itself two- quantltles of carbon, forming

“carbonic acid; but as” the 1&tt61 ascends

through the bed of fuel
ized back ‘into carbonic oxide.

buetlon of the fuel, risesin combination Wlth

| '4‘133927'

of flue D? instead
The chute P’is prowded
‘Wwith an air-pipe Q¢ if desired, communicat-
~ 1z ing with an air-forcing en gine, by which the
S 'bueket 18§ kept from injurious heating and

an aseendmw emrent of Vapomzed carbon
A portion of these’ gases will,

into-flue D3
however, be consumed by the oxygen de-

| rived frem the air admitted throucrh the
bricks E as it rises in flue D2

The gases at
the top of said flue, as the pressure is in-

aritil consumed or volatilized by the oxygen
of the jets of heated air issning through per-
forations F®  From these bricks F they en-
ter the descending filue D3, being therein sub-
jected to jets of air flOIIl the channels in

bricks E, and from flue D3 they enter cham-
ber 8, where under the forced draft, any solid
'partleles cepable of combustion still remain-

ing among the gases may be caught in trap

M and eonsumed From ehaﬂmber 3 the gases

rise through the mixing-chambers H, whelem
they are compreesed and expz&mded mixed,
and agitated until they rise into chamber ’7

the hydrowen being caught in said ehembels'

and in the upper pa,lte of flues D D° and ° re-

70

‘creased, are forced intoand through the chan-
nels in bricks F, wherein they are Com-
‘mingled and muz:ed and any solid particles
of carbon are eaue‘ht in traps F*and retained

/5

3¢

90 -

tained until consumed, thereby creating the

most intense heat. Frem chamber 7 the

‘gases descend through mixing-chambers H’

into chamber 6, from whenee they escape. In
their passage thmuﬂ*h mixing-chamber I’ the
gases necessarily heve to descend and this
unnetural course of the gases and the tor-
tuous course they are eempelled to pursue
materially aids in mingling, triturating, and
combining the gases and insuring their com-
plete 031d&t1011 and the numerous traps in
the chambers T I receive and retain solid
particles that they may be consumed or vol-
atilized, and should there be any particles
carried down through the chambers by the

fierceness of the draft they descend upon the

graté in chamber 6, where they remain until

they are Velfhtlhzed or consumed. It would

be almost impossible to create a draft through
the mixing-chambérs H’ sufficient to drlve
the light hydleﬂen gas therethrough; hence
this gas is held end retained by 1ts speelﬁe
ﬂ*rewty in the upper portion of the furnace

until the oxygen contained in the air jetted

therein can oxidize the same, thereby pr oduc-
ing the mostintense heat attema,ble The same
is tl ueinless degree of the carbonic oxide.
means. of Valved pipe a fresh air can be sup-

1 plied to the hydrogen in the top of the fur-

nace without passing it through the passage

D’, and by means of pipe g, T can introduce-
1a pOlthIl of the gases therein, whereby the

heat of the furnace will be tempeled and re-

]_)}T.
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duced. The lower pertwn of the fuel on the

grate in chamber 5 is kept comparatively cool
by the incoming air and gases; but the uppel

| portion thereef 18 raised to an intense incan-
(which should be
_severel inches in depth) it becomes carbon-
This gas, to- |
gether with the hydrewen evolved in the com-

descent; heat, sufficient to perrmt the gases ad-

‘mitted below the grate to pass thlouﬂ'h the

fuel and be reealbomzed w1theut 00011110' the
fire below a desirable mtenmty ‘The cham-

ber 5 is pmtly eupphed Wlﬂl air from .the

I30
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jets in bricks E, which air, in consequence of
1ts greater specific gravity, passes down the
side of partition D and into the fuel-chamber
5 above the grate, as indicated by the arrows
2 1n Fig. 1, the air supplying oxygen to sup-
port the combustion on the grate. By this
construction I utilize every available element
to generate the heat, and utilize the carbonic-
acid gas as a vehicle for picking up addi-
tional atoms of carbon from the fuel and con-
veying them to the mixing-chambers, where

they are oxidized, thus saving the fuel by
preventing oxidation thereof by contact with
a large supply of air and only permitting
sufﬁclent alr to contact with the fuel on the
grate to support the combustion necessary
to enable the carbonic-acid gases to be put
therethrough. I am also able to equalize and
regulate the temperature of the furnace by
ren'ulatm o the quantity of air or gas ad-
mitted thereto and the points of such admls-
sion, as described.

The air-blast from pipe ¢ ecan be turned on
sufficiently strong at intervals to blow the
pulverized fuel and ashes into the furnace
and up through opening & onto the bed of
fuel in chamber 5.

Having thus deseribed my invention, I

claim—

1. In a furnace, the combination of the fire-
chamber, a compartment in the furnaceabove
the chamber, a partition dividing the said com-

partment into an ascending and a descend-

ing flue, said ascending ﬂue communicating
with the fire- chmnber, and the descendmﬂ'
flue communicating with the 011t1et-pabsawes
the said partition ]mvmﬂ' in 1ts lower portion

a vertical air-passage mth a series of lateral

jet-openings leading therefrom, and in its up-
per- portion a series of independent trans-
verse mixing-channels leading from one flue
to the other substantially as and for the pur-
pose descmbed -

2. In a furnace, the combination of the as-.

cending flue communicating with the fire-
ehamber the descending ﬂue the partition
between said flue ha,vmfr alr-passages and jet-
openings, and the a%cendmfr series of mixing-
chambers communicating with the descend-
ing flue, and the deseendmw series of mixing-
chambers communicating with the aseendmﬂ'
series and with the outlet substantially as
described.

3. The combination, in a furnace, of a pri-
mary fire-chamber communicating with a
series of flues, and mixing-chambers in the
upper part of the furnace communicating
with the flues and with an outlet, a secondary
fire-chamber communicating with said outlet,
and a damper between said fire-chambers, as
and for the purpose specified.

4. The combination of the primary fire-
chamber, the ascending and descending flues
above the same separated by a partition hav-
ing air-passages and jet-openings, substan-

tially as described, the secondary fire-cham-

ber, and a series of ascending and descending

418,927

| mixing-chambers communicating with said

secondarv chamber and with sald descending
flue, substantially as described.

5. In a furnace, the combination of a fire-
chamber, the roof above the same, the ascend-
ing flue communicating with the fire-chamber,
and descending flue above said roof qepamted
from the ascendmn' flue by an intermediate
partltmn having air-passages and jet-open-

ngs, substantmllv as described, with the tor-
tuous air-channel in said roof commumcamng
with the air-passage in said partition and
the air-supply thereto, all substantially as set
forth.

6. In a furnace, the combination of an as-
cending flue communicating with the fire-
chamber and a descending ﬂue, with a parti-
tion between said flues, the lower portion of
which has a central air-passage and lateral
jet-openings leading therefrom, “and its upper

~portion having vertical alr-passages connect-

ing with said central air-passage, and also
havmn' transverse gas channels or passages
communicating with the ascending and de-
scending flues, substantially as and for the
purpose described.

7. The combination, in a furnace, of a fire-
chamber having a closed roof in which is a
tortuous au-heatmﬂ' passage, a palr of verti-
cal flues above Sald passage communicating,
respectively, with the fire-chamber and with
passages leading to the outlet, and a partition
separating said ﬂues having air-passages com-
municating with the said tortuouq air-heating
passage, Jet openings, substantially as de-
scribed, a series of mixing-chambers commu-
mcatmﬂ' with thé lower end of the inner ver-
tical flue, and a series of mixing-chambers
communicating at top with the aforesaid
chambers and at bottom with an outlet, said
chambers having soot-traps, subs‘rantlally as
described.

8. Inmafurnace,the combination of the fire-
chamber, the ascending and descending flues,
closed at top and sepamted by a partition
having air-passages, perforations, and chan-
nels, substarntlally as deseribed, and a safety-
valve connected to the top of one of said
flues for regulating the pressure of gases

therein, bllet&l’ltl&“}" as and for,the purpose

described.

9. The combination of the primary fire-
chamber, the ascending flue above the same
commumcatmw thereWIth the descending
flue, and the pa,rtltlon beuween sald ﬂues,
channeled and perforated for the passage of
alr and. gases, and a gas-supply pipe leading
from the 011tlet or uptake of the furnace and
communicating with one of said flues, sub-
stantially as and for the purpose descmbed

10. The combination of the fire-chamber,
the ascending flue communicating therewith,
and the deseendmﬁ' flue above Sald chamber
separated from the ascending flue by a par-

70
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tition channeled and perforated for the pas-

sage of air and gases, substantially as de-

. scrlbed the tortuous au'-passaﬂ'e formed in




-"the roof of seud hre chambel and eommum-.-.

. _cating with the air-channels in said partition,

S '.ﬁ'Passa,ﬂ'e and ash-pit, and the gas- Sﬂpplymﬂ'

8 __;the vertical flue communicating therewith,
S the descending flue separated from sald ver-
oo tleal lue by a partltmn having passages, chan--
IO
DL f-'_‘serlbed and the tortuous channel in the roof,

“pipes, all substantially as set forth.

- 11. The combmatlon of -the fire- chambel

nels, and soot - traps, 511bstant1ally as de-

TR ~of the fire- chamber commumca,tmﬂ' with the

‘air-passages and with a supply for heating
the air supphed 10 the passages in smd par--_,

3 ;_ﬂl_tltIOIl substantially as set forth.

12. The combination of the fuel-chfmmber f'-

SEiE A the vertical ascending flue communwatmw

~ with the fire-chamber, the déscending flue, the__“
o partition between sald flues' hawnn* air-pas- |
sages, channels, and jet-openings, substan-

Loevi20

e "-tlally as described, and the air-heating eha;ﬂ-

| - nel in the roof of the

fire-chamber communi-

~cating with an’ air-supply and with the pas-

:saﬂ‘es m sald pal tltwn the alr-supply plpe @i

o 41‘3,927 :

~the a,lr-supply pipes communicating with faaad;' |

Lo -

e, and oas- bupplyln p1pes f g, all Substan-
tmlly as and for the purpose set forth.

135. The combination of the furnace hav—
ing a.primary fire-chamber 5
'ﬁre chamber 6, a closed roof f01 med with an
| interior dll—he&tlllﬂ channel D’ over cham-
ber 5, the vertical ascending flue communi-
_eatmﬂ' with chamber 5, a,nd the descending
flue, and the vertical partition qepmatmn |
said flues having air- -passages and perfora-
tions, substantmllv as described, with the se-
ries of mixing - chambers H, the trapping-
| chambers 7 and 3, and the deeacendmg series
of numng—ch&mbers H’, communicating with
| the echambers 6
‘chambers, and the air and gas supply plpeq
“all substantially as described.. .

In testimony that I claim the foreﬂ‘omﬂ' as
my own I affix my s
two Wltnesses |

, an auxiliary

6 and 7, the outlet from said

signature in presenee of
VIRGIL W. BLANCHARD.'
W1tnesses B
ALEX Q. STEUART
A E DOWELL |
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