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VIRGIL W’ BLANOHARD OF WEYBRIDGE VERMONT

HYDROCARBON FURNACE

SPECIFICATION formmg pa,rt Uf Letters P&tent N'o 239, ‘706 da,ted Apr:l 3, 1881
o | Apphcatmn ﬁled March 16, 1880 (No model)

To cd L whom @t ma J concern: - -
Beit known that I, VIRGIL W, BLANGHARD

of Weybridge, in the county of Addison and

~State of Vermont, have invented certain new

5 and useful Imprm*emeuts in" Hydrocarbon-
Furnaces; and I'do hereby declare that the.
follomnn‘ isafull, clear, and exact deseription:
oftheinvention,w hwh mll enableothers skilled.
in the art to whmh it appertams to make and!

1o use the sawme, reference. being had. to the ae-
companying drflwmés, and to the letters of
reference marked thereon, Whlbh form a pﬂrté

of this specification.

My invention cousists in an lmprovul far-
15 nace for burning ordinary fuel, such as w ood,
‘anthracite or 1)11:{11]:11110113 coal, or for burmnﬁ'_

~ such fuel in combination with llqmd fuel, -or

or burning liquid fuel alone, and in ‘each in-
| stance reallzmg from the fuel used the most
- 20 desirable results in theprocess of 1t<s combus-

tlon

ot novel construction, that may beapplied:to
“the fire or fuel Lhamber of an ordinary fur-

25 nace, by means of which a more perfect com .
| bustmn of the fuel burned on the grate-bars
may be realized than would be pos.slble 11'_‘

bumt,d by the usual method.

_ It also consists in a novel combination be. 1
| '30 tween the aforesaid air-heating device and an |
~ apparatus-for conveying into the fire or fuel

- chamber and dispersing therein liguid fuel,

~and of surrounding the latter with the most-

favorable conditions for the process 0f igni-
35 thIl and combustion.

It also consists in a novel combmatlon he-.
tween the air-heater aforesaid and the fire or
fuel chamber, the latter being provided with

- suitable openings, so that the ashes ot uneon-

':.40 sumed portions of the fuel that may be. con-

sumed in the fire or fuel chamber may be pre-
vented from mixing with the fuel upon the

~grate-bars, and at the same time be easily re-
- moved from the fuel-chamber by the operator.
45 It still further consists in: the combination,

‘with the p.-.lI'tb already enmnﬂmte{] of a sec-

ondary air-heater similar in GO]]b[I‘HthOD to
- the one ‘IIUI‘eSdld by means of which a- more

perfect combu%tlon of the fuel may be reahzed

50 than would otherwise be possible.

It also:consists 111 a wmbnmtmn between

the elements afores aid, and an air-heater, a

It also u}nmbtb in the use of an -air- heater. -dwatmn partly in section.
--elevatlon, partly in section.:
tral vertical section, taken on hneaﬂ z, Fig. 2.
Itig. 4 is a hmuontal section, taken on hne J]
Y, _I‘}ﬂ* 2; aml I‘lg D18 S a bectmml VIBW of the

fau or alr-pump togetlmr with suitable plpes

and stop-cocks, sothat the ash-pit beneath the
grate-bars and the two air-heaters aforesaid, cg
'to gether with the apparatus for ‘dispersing
'llqmd fuel, may be supplied with a current of
‘heated air ‘under pressure sufficient to enable
-each to perform the proper function devolv’mn‘
apon it. - 6o

1t GOHblth,lﬂStl}, inthe use of an air- heater

external to and separate from the fire or fuel
chamber,in combination with the elements
j_aforesald by means of which heat derived from
{the waste gases from the furnace, or from the 6z
‘exhaust- steam from the cylinder of asteamn-en-
glne, may be communicated to the current of

alr, inits passage from the fan or air-pump, be-
fore it enters the ash-pit and the air-heaters in
the fire. or fuel chamber aforesaid, thus utiliz- 7o

ing it and realizing the gre atebt economy in
fael i in the pI‘:IGtICﬂI operation of: the f’m:'nflce.

In the annexed drawin gs, Figure 1-is a side
I‘IG‘ 2 18 a front
I‘m SERE a cen- 7

A I‘QI}I‘GSEth Q fm**uaue hfwmg wnnected 8o
with it the ordinary tabular boiler. o
B represents the ash-pit, and ‘C the grate-

-bars, which do not: (hffer from- 111051, in ordi-

nary use.

D repr esents : -.;1 dom thmunh W hmh fael may 85 N '

be:introduced into ’E]_IL fuel- chfmm ber. |
E represents a primary air-heater, and Serves

as a partition-wall between the. .fuel chamber

I"and the primary combustion-chamber G, hav-

ing-an opening, H, that connects one with the go

other It will be: obselved that the alr-heater

E is composed of the two plates « &, having

a spiral channel, b, formed between them which

connects with a cyhndrmal vertical ca.wtv H,
formed by the tube I within the tube I’, the 05 ;
said cavlt) between said tubes being closed e

at 1ts extremity at ¢, and the wall of the | inner: -

tube, I, being prowded with the perforations d,

S0 that a current of air forced into the splral'i'- .

colamn D of the air-heater B at its outside Or 10C

marginal portion, (shown at ¢,) after passing
th munh sald spiralcolumn,would bedischarged

:thronoh the perforations: d into the tubeI’, that. - el
| comlects the fuel- chdmber I with the prlmary o
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combustion-chamber &. It will be observed | ing in the air-heater E. In certain cases, in

that the inner tube, I, is continuous with the
lower plate of the air-heater «, and that the

outer tube, I, is also continuous with the up-

per plate of the air-heater a/, so that these
two tubes may be considered as a portion of
the air-heaterrising vertically with the primary
combustion-chamber G. And I would be un-

derstood not to limit the length of these tubes,

but desire to claim them of a‘length suitable

to meet the want required of them. In the

melting of ores and reducing of minerals thelr
length might require to be extended, and the

position of the air-heater E inserted in a sult-

able chamber, so that an action similar to a
blow-pipe of the gases of combustion passing
throngh them might be experienced by the
substance to be melted or reduced beneath

them. I would be understood to claim this

asanecessarymodification. Under certain cir-
cumstances the tubular portion of the air-heater

'E may be dispensed with, a single tube of
sufficient length to conneet the two plates of

said air-heater being used as a substitute. By

perforating the wall of this short-tube the
fresh heated air may be discharged into the
cylindrical opening in said air-heater H pre-
“cisely in the manner heretofore described. 1
would be understood to claim this modifica-

tion as a substitute for the tubular extremity,
heretofore clearly set forth. |
J represents four colamns or supporters to

the air-heater E, extending through the fuel-

chamber and resting on the grate-surface. Al-

‘though the air-heater I is shown as firmly con-

nected to the fuel-chamber If, still, under cer-

tain circumstances, it would be highly advan-

tageous to have it separate from said chamber,
supported, as shown, by the four upright col-
umns. It may be used etther as a permanent
fixture or separate from the furnace.

K represents a disk composed of the two
plates f 7/ closely approximating each other,
the space between said plates being continu-

ous with the pipe L, that passes out of the
- primary combustion - chamber G and enters
‘the bottom of the receptacle M. |

N represents a pipe passing downward into

the receptacle M, and terminating by a ftree
extremity near the free extremity of the pipe
L, that enters the bottom of the receptacle M,
so that a current of air or steam, or any suita-
ble gaseous element or elements, passing from
the steam-boiler O through said pipe N would
enter the pipe L and be discharged in the pri-
mary combustion-chamber G in a lateral direc-
tion immediately above the cylindrical open-
ing in the air-heater E. Hence, if liquid fuel
should be introduced into the receptacle M 1t
would, by its gravity, pass between the free

extremities of the pipes Li N, near the bottom
of said receptacle, and be connected by a cur-

rent of a gaseous element or elements passing
through the said pipes L. N into the primary
combustion-chamber G, and be dispersed in a
lateral direction by said gaseous element or

elements directly above the cylindrical open-

the treatment and reduction of ores and min-
erals, it will be found necessary to dispense
with the disk, and to inject the liquid fuel,
either laterally or vertically, into the current

of combustible gases as they issue from the

cylindrical aperture H in the primary air-
heater E, rather than dispersing them 1n a
lateral direction by the disk K. In this case

7€

75

the disk K would simply require removal and

the direction of the free extremity of the pipe
L changed, if necessary, in its direction.
¢ represents two openings into the primary
combustion-chamber immediately above the
upper surface of the primary air-heater K,
through which a proper instrument or tool

‘may be introduced for the removal of the ashes

or the unconsumed portion of the fuel that may
be introduced into this chamberin the manner
described through the pipe-L from the recep-
tacle M. |

P represents a conical secondary air-heater
constructed and fashioned like the primary
air-heater I already described, with the excep-
tion that the two plates between which the
spiral passage is forined are conical in form, in-
stead of being a flat or plain surface, and that
the marginal outline of said plates is cylindri-

cal, instead of being square. 1t will be ob-

served that this secondary air-heater P is mov-

8o

35

oe

94

able, it being attached to the flue-surface of

the tubular boiler O by three stout tubes, which
enter three flues of said boiler, and may be re-

moved by uncoupling the pipe z, that sup-

plies air to its interior spiral column.
Q represents a secondary combustion-cham-

ber, bounded by the flue-surface of the tubular

boiler and conical wall of the secondary air-
heater P. It will be observed that there is a
continuous passage from the primary combus-
tion-chamber G through the tubular cylindri-
cal extremity of the secondary air-heater I,
and thence through the secondary combustion-
chamber to the flues of the tubular boiler O.
R represents a fan, to which motion may be
comimunicated by means of the steam gener-
atedinthe steam-boiler O, and properly applied
to an ordinary steam-engine. |

S represents a pipe leading from the fan R
through the air-heater T. It will be observed
that this pipe, in its passage through the air-
heater, is coiled, as shown at Z. It will still
further be observed that the pipe 3, atter pass-
ing through the air-heater T,is divided into
three braunches, ¢ ¢ ¢/, each provided with a
stop-cock, j 4/ j, and entering the ash-pit b,

100

108

I10

11§

120

one connected with the spiral columu of the

primary air-heater E, and one connected with

‘thespiral column of the secondary air-heater P.

The air-heater T, it will be observed, is simply
a cylindrical tube inclosing the coiled pipe S,
and having at each end a free open extremity,
permitting the passage of heated gases.

In the practical operation of my invention
ordinary fuel, such as wood or anthracite coal,
is introduced into the fuel-chamber F upon the
orate-bars C and kindled. As soon as steam

125

130
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is raised in the boiler O motion should be com-
.mumcated by'the engine to the fan R.
same t1me the stOp cook in the plpe i’ enterm g
1 sard carrent of air or steam through the pipe
eutermg the pr] m'u"} alr-he&ter E ﬁhould be |
“opened, and the door entering into the ash-pit
~and the other entering into the fael-chamber

| _c\t the

should be securely closed. Asaresult,acurrent
of air will be forced by the fan R throufrh the
pipé S to the three branches i 4 ¢/, and th rough

~ the latter into the ash-pit B, and into the spi-

ral column of the primary air-beater E. Asa

' ‘result, the fuel on the grate will be subjected

- to the process of combustmn and as the gases
of combustion rise in the fuel chamber and-

are forced through the eylindrical tube or opem

‘ing in-the air- heflter K into the primary-com-

- bustion-chamber G, a fresh” current of heated

20 3

air will also be injected into them in their pas-

sage through the perfomtwns in the wall of

-_ the inner tube of the air-heater E. By this

. 325

means of injecting a current of fresh-heated

~alr 1into the combustible gases in the manner
just described the process of combastion in

such gases may be completed and a great sav-
Ing of fuel realized. |

It will be observed that tlle lowe1 plate of

_the air-heater B is’ e*{posed directly to the

30

greatest heat present in the fuel: chamber, and:

the upper plate ot said air-heater to the intense

heat present in the primary combustion-chaun-

‘ber, thus realizing in said air-heater the best

- posmble means for heating to an intense degree

_. 4.@

45

the fresh air that is 1113ec,ted into the OOII‘Ibe-'—
tible gases as they pass from the fuel m’m the

.. nmm%ry combustion-chamber. | |
In ease that ordinary fuel—such as wood or
anthracite coal—is used in the fuel-chamber I

the secondary air-heater is not employed, the
oases of combubtmn, without any furtherchem-

_1ca1 change, wonld pass directly to the flues of

the boiler O, and after traversing them wonld

pass to the escape-flue of the furna(,,e. o

1 would here remﬂrk that in furnace.b 0f

limited size the primary air-heater E may be
formed of metal, asthe current of fresh air pass-
~ing through it wﬂl keep its températare below
| the meltmﬂ heat ofiron; butfor large furnaces,
forthe reductlon of m‘eb and minerals, it would

be necessary that the surface of the air-heater

“T& that is exposed to the heat of ‘the primary

¢combustion-chamber G be formed of or pro-

60

~ unchanged.

tected by furnace-brick or some material more
refractory to heat than ordinary metal. In
such a casethe tubular portion of the air-heater
would require to be applied to the lower sur-

face of said heater, extending downward into.

the fuel-chamber, 1_nste¢1d of upward, as shown,

into the primary combustion-ch amber,'_thef cOn-'

struction of it, with this exception, remaining
l would be un derstood to de%crlbb

this modification. -

By tlie introduetion of llquld fuel mto the

fuel-receptacle M, and at the same time by cou-
necting the uprwh’o pipe N with the steam-
“boiler O or fan R, so that a eurrent of air or

steam, under pressure, 18 caused to flow rap-

| 1dlv and formbly through sald. uprlght pipe N

it becomes evident that liquid fuel in the hot—
tom of said receptacle M will be conveyed by

L., and foreibly dispersed in a lateral direction

70

between the two plates of the disk K immedi- -

mary air-beater 1. It will be particularly ob-
served that this disk Kislocated immediately

air-heater I, so that the dispersion of the lig-

‘ately above the eylindrical opening in the pri- |

above the cylindrieal opening in the primary .

uid fuel would take place in the midst of the -

carrent of .combustible gases as they pass up-

ward from the cylindrical opening in the pri-

mary air-heater Il into the primary combustion-
and Idesire to use

the disk K or injected imto the combustible
gases, andalso of all snitable gaseous elements,

besides themn, contained 1n air or steam in the

dispersionor injection of said liquid fuel. Now,

by the dispersion or injection ot liquid fuel in

50

chamber (z, where the heat would be intense
1n (degree and all the conditions favorable for -
the process of combustion ;
‘all forms of earbon or hy (lronarbon that serve
as fuel in the form of liquid fuel dispersed by

90

the manner just described, it becomes evident

that, with ignited fuel in the fuel-chamber be-

.neath ignition of the liquid fuel will readily

take phce after its dispersion from the disk K,

.or its injection from a pipe,and its Lombu&;tlon
will commence in the primary combustion-
chamber G. Then, by opening the stop-cock
¢+in the pipe leading to the secondary air-heater
P it becomes evident that the gases resulting -

from the combustion of the ignited fuel in the

fuel-chamber and of the 1gmted liquid fuel will

become mingled with fresh heated air supplied

by said air- heater as they pass through the

95

100

105

cylindrical tubular pertion of sald heater and

be -consumed in the secondary combustion-
chamber formed hetween the inner surface of
the secondary air-heater and the fuel-surface
of the boiler O. Hence,it will be clearly un-
derstood that for ordinary fuel ignited in the
fuel-chamber only the primary air-heater will

of said fuel; butfor liquid or pulverized fuel,
used either alone or m connection with ordi-
nary fuel, the secondary air-heater will be nec-
essary to complete the process of combustion.
In the latter case the primary air-heater may,
under certain

In the secondary air-heater the cylindrical

_ _ circamstances, be -dispensed
with, although 1ts use nuder certain conditions
‘might prove a valaable auxiliary.

ILO -

be necessary to complete the act of combustion

s

120

tubular opening is shown directed toward the

fuel-chamber, the reverse in direction of this

tubular opening, as seen in the primary air-
‘heater. o
circumstances more than one opening may be

found advantageous in the air-heater B tocon-
nect by a free passage the fuel with the com- -

‘bustion-chamber. Insuch a case each opening
would require to be connected with the pd%agu_" |

I would hereremark that under certain

3o

(spiral or otherwise) for heating the fresh air

to be discharged into the com bustible gases as

| they pass irom the fuel mto the combusmon-:_
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chamber.
this modification in the construaction of the air-
heater E.

Although the flues of a steam-boiler for the

production of steam are shown as forming the

channel for the praectical use and application
of the heat claimed from the combustion of fuel
in the mvention just described, still' T would
have 1t clearly understood that I desire to
apply the said heater to the melting, reduc-

“tion, and purification of ores or mmemls, or

for any use to which 1t may be applied in the
arts.

By means of the two doors opening into the
primary combustion-chamber G the ashes from
and unconsumed portions of the fuel may be
removed from said chamber with a proper in-
strument by the operator.

It will be obsérved that by this arrangement
of the-air-beater L, placed above the grate O
1n the manner described, the ashes and uncon-
sumed portions of the fuel are prevented from
falling upon the surface of the ignited fuel in
the mel chamber, and thus lnmlennn an« ob-
structing its (,011’}1)11%131011 After the heat de-
rived from the combustion of the fuel in the

~manner set forth has been applied te the pro-

duction of steam, or the melting, reduction, or
purification of ores and mmbrdl or for ¢ m,y
other purposes for which it may De requisite,
there still remains in the present methods of
its application a certain amount or volume of
the same that 1s unutilized, and which is al-
lowed to escape 1n the exhaust-steam from the
steam-engine and up the flue in the chimuney
n smeltm and other processes in the arts.
Now, by dllt?b'[ll]“ this volume of heat that
would otherwise belmt through the air-heater
K by a proper channel it becomes evident that
a portion of it woul«d be communicated during
its passage through said heater to the um*ent
of air that is passing through the coiled pipe
in saild heater from the ﬂm , abd be thus
transmitted back to the furnace, which would
effect a great 6001101113 in the use of fuel in the
same,

I would here be understood to describe the
application of waste heat,fromwhateversource,
to the air-heater, if such an application should

be considered desirable, for the purpose of se-
curing 1ts return to the furnace inthe air sup-

plied by the fan in the manner that has been
described; and I would finally add that I de-
sire to describe in this specification, as per-
taining to my invention, not only the use of a

singleair-heaterand combustion-chamber com-

-_60

VaFa Tk

bined with a fuel-chamber, with or without an
apparatus for dispersing fuel for burning cer
tain varieties of fuel, but also this ﬂ,foresm(l

-device, 1n part or in whele, combined with a

sec,ondmj air-heater and combu%tmu chamber,

tor the combustion of other forms of fuel, as |

the judgment of the operator may dictate; and
I would further add that, for barning 11qmd
fuel, 1n certain cases the fuel (,lm,mber', as well
as the primary air-heater, may be dispensed

I wounld be understood as claiming | with, ignition of the liquid fuel being produced

by An ortllnary gas-jet or the combustion of
tinder till the heat is sufficient to continue it.

I am aware that an air-heater consisting of
a cylindrical tube having at each end a free

open extremify and inclosing a coiled pipe is

not new, bat i1s embraced in another applica-
tion by me now pending, and do not therefore
¢laim such in this case. |

Having thus fully deseribed my invention,
what I claim as.new, and desire to secure
by Letters Patent, is—

1. The cmnbumtlon of the tubes I I’y form-
ing an inclosed annular space, the i m]er tabe
havmg a perforated wall, with the air-heater
H, whereby air is dlschqrged into the air-
heater for the purpose of heating the same
for the combustion of fuel in a furnace, as set
forth

2. The air-heater K, com posed of the plates
a «/, having a spiral channel, 0, formed Dbe-
tween them for concentrating the combustible
gases as they pass from the fuel-chamber, for
heatmn fresh air for combustion, and for min-
oling the {resh-treated air with the combusfti-
ble gases, as sct forth. -

3. An air-heater composed of the two plates
a a’, having the spiral channel b formed be-
tween them, and also provided with the tubes
I I’, having an inclosed annular space between
them the 1 mnu' tube being prowded with the
perfomtmub d, substqntmlly asand in the man-
ner set forth.,

4, The air-heating device E, constructed as
described, having a central opening for the
Lonceutmtlon and discharge of combustible
gases, and also for mingling with said gases

fresh-heated air,in combination with the fuel-

chamber I, substantially as and in the manner
specified. |
5. The prumary combustion-chamber G, in

combination with the air-heater K and (11‘1]( K,

for dispersing fuel, substantla,lly as set forth

6. The fuel-chamber IF, air-heater K, and
combustion-chamber G, in combination with
a secondary air-heater, with disk K, pipes i N,

and receptacle M, for dispersing fuel as set

forth.
7. The adjustable conical air-heater P, cou-
structed and operated in the manner set forth,

in combination with a combustion-chamber

that 1s partly or wholly formed by the con-
cavity within the wall of said air- heater, sub-
stantially as and for the purposes bpectﬁed

8. The pipes ¢ ¢/ ¢/ and stop-cocks j 7/ 4, in

combination with the ash-pit B and air-heater.

I, for controlling the flow of the gaseous ele-
l.nent, substantially as set forth.

In testimony that I claim the foregoing as

my own I have hereto affixed my signature in

presence of two witnesses.
VIRGIL W. BLANCHARD.

Witnesses:
HENRY P. SISSON.
FRANCIS HEAGANY.
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