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"UNITED STATES

PateEnT OFFICE.

VIRGIL W, ‘BLANOHARD, OF WEYBRIDGE, VERMONT.

HYDROCARBON-FURNACE.

SPECIFICATION forming part of Letters Patent No. 239,706, dated April. 5, 1881,
Application filed March 16, 1880, (No model.)

To all whom it-may concern: :

Beitknown that I, VIRGIL W. BLANCHARD,
of Weybridge, in the county of Addison and
State of Vermont, have inventéd certain new:

5 and usefal -Iimprovements in Hydroearbon-.
Furnaces; and I'do hereby declare that the
following isa full, clear, and exact description
oftheinvention,which will enable others skilled
in the art to which it appertains to make and

1o use the same, reference being had. 1o the ac-
companying drawings, and to the letters of
reference marked thereon, which form a part
of this specification. : ‘ :

My invention consists in an improved far-

15 nace for burning ordinary fuel, such as wood,
anthracite or bituminons coal, or for burning
such fuel in combination with liguid fuel,-or

/for burning liquid. fuel alone, and in each in-:
stance realizing from the fuel nsed the moss

20 desirable results in the process of its combus-
tion. o \

It also consists in the use of an ‘air-heater
of novel construction, that may be applied: to
the. fire or fuel echamber of an ordinary fur-

25 nace, by means of which a more perfect com-
bustion of the fuel burned on the grate-bars
may be realized than would be possible if
burned by the usual method.

It also consists in a novel combination be-

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 of igni-

35 tion'and combustion. ‘ ’

It ‘also consists in a novel combination. be-
tween the air-heater-aforésaid and the fire or
fnel chamber, the latter being provided with

- suitable openings, so that the ashes'or uncon-
40 sumed portions of the fuel that may e con-
sumed in the fite 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.

It still further eonsists in- the combination,
with the parts already enwmerated, of a sec-
ondary air-heater similar in- construction to
the one aforesaid, by means of which a more
perfect combustion of the fuel may be realized

50 than would otherwise be possible.

1t also-cousists in a combination between
the elements aforesaid, and an air-heater, a

43

-elevation, partly in seetion.

| fan, or air-pump, together with snitable pipes

and stop-cocks, sothat the ash-pit beneath the
grate-bars and tlie two air-heaters aforesaid,
together with the apparatus for dispersing
liguid fuel, may be supplied with a current of
lieated air under pressure sufficient to enable

‘each to perform the proper function devolving

upon it,

55
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Tt consists, lastly, inthe use of an air-heater -

external to and separate from the fire or fuel
chiamber,in combination with the elements

‘aforesaid, by means of which heat derived from
the waste gases from. the furnace, or ffom the’

exhaust-steam from the cylinder of asteam-en-
gine, may be communicated to the current of
air, 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-
ing it and realizing the greatest economy in
fuel in the practical operation of. the furnace.

In the annexed drawings, Figure 1-s a side
Fig. 2 is a front
elevation, partly in section.  Fig. 3 is a cen-
tral vertical section, taken on line # #, Fig. 2.
Tig. 4 is a horizontal section, taken on line Y
¥; Fig. 2; and Fig. 5 is a sectional view of the
disk,

A represents o furnaece, having connected
with it the ordinary tubunlar boiler. :

B represents the ash-pit, and ‘C Lhe grate-

bars, which do not differ from - those in ordi-
nary use. ‘ :

D represents a door, through which fael may
be introduced into the fuel-chamber.

E represents a primary dir-heater, and serves
as a partition-wall between the fiel-chamber
I and the primary combustion-chamber G, hayv-
ing an opening, H, that connects one with the
other. It will be observed that the air-heater
E is composed of the two plates a' «/, having
a spiral channel, b, formed between them, which
connects with a cylindrical vertical cavity, H,
formed by the tube I within the tube I’, the
said cavity between said tubes being closed
at its extremity at ¢, and the wall of the inner
tube, I, being provided with the perforations d,
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so that a carrent of air forced into the spiral -

column b of the air-heater B at its outside or
marginal portion, (shown at e,) after passing
through said spiralcolumn,would bedischarged

through the perforations.dinto the tube I/, that
~connects the fuel-chamber F with the primary
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combustion-chamber G. It will be observed
that the inner tube, I, is continuous with the
lower plate of the air-heater a, 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 alength suitable

“to meet the want required of them. In the

melting of ores and reducing of minerals their
length might require to be extended, and the
position of the air-heater E inserted in a suit-
able chamber, so that an action similar to a
blow-pipe of the gases of combustion passing
through them might be experienced by the
substance to be melted or reduced beneath
them. ' I would be understood to claim this
asanecessary modification. Undercertain cir-
cumstances the tubular portion of the air-heater

'E may be dispensed with, a single tube of

sufficient length to connect the two plates of
said air-heater being nsed 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. I

would be understood to claim this modifica-

tion as a substitute for the tubular extremity,
heretofore clearly set forth.

J represents four columns or supporters to
the air-heater E, extending through the fuel-
chamber and resting on the grate-surface. Al-
though the air-heater E is shown as firmly con-
nected to the fuel-chamber T, still, under cer-
tain circumstances, it would be highly advan-
tageous to have it separate from said chamber,
supported, as shown, by the four apright col-
umns. It may be used either as a permanent
fixture or separate from the furnace.

K represents a disk composed of the two
plates f f* 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 free
extremity near the free extremity of the pipe
L, that enters the bottom of the receptacle M,
o 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 it
would, by its gravity, pass between the free
extremities of the pipes L N, near the bottom

- .of said receptacle, and be connected by a cur-

65

rent of a gaseous element or elements passing
through the said pipes I N into the primary
combustion-chamber G, and be dispersed in a
lateral direction by said gaseous element or
elements directly above the ecylindrical open-

ing in the air-heater B. In certain cases, in
the treatment and reduction of ores and min-
erals, it will be found necessary to dispense
with the disk, and to inject the liguid 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 in a
lateral direction by the disk K. 1In this case
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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 E,
through which a proper instruament or tool
may be introdueed 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 ! already described, with the excep-
tion that the two plates between which the
spiral passage is formed are conical in form, in-
stead of being a flat or plain surface, and that
the marginal outline of said plates is eylindri-
cal, instead of being square. It will be ob-
served that this secondary air-heater P is mov-
able, it being attached to the flue-surface of

8o
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the tubular boiler O by three stout tubes, which

enter three flues of said boiler, and may be re-
moved by uncoupling the pipe #, 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 P,
and thence through the secondary combustion-
chamber to the flues of the tubular boiler O.

R represents a fan, to which motion may be
communicated by means of the steam gener-
atedinthe steam-boiler O, and properlyapplied
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 . It will still
further be observed that the pipe S, after pass-
ing through the air-heater T,is divided into
three brauches, ¢ i ', each provided with a
stop-cock, j §/ j”, and entering the ash-pit B,
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one connected with the spiral column 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
grate-bars C and kindled. As soon as steam
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is raised in the boiler O motion should be com-
municated by'the engine tothefanR. Atthe
same time the stop-cock in the piped entering

:the ash-pit B and the stop-cock in the pipe ¢

entering the primary air-heater E should be
opened, and the door entering into the ash-pit
and the other entering into the fuel-chatmber
should besecurely closed. Asaresult,acurrent
of air will be forced by the fan R through the
pipe Sto the three branches 74/ i'/;and tln ough
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 eombustion and as the gases
of combustion rise in the fael- chamber, and
are forced through the eylindrical tube or open-
ing in-the air- he’tter E into the primary-com-

. bustion-chamber G, a fresh” current of heated
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air will also be injected into them in their pas-
sage through the perforations in the wall of
the inner tube of the air-heater E. By this
means of injecting a current of fresh-heated
air into the combustible gases in the manner
just described the process of combustion in
such gases may be completed and a great sav-
ing of fuel realized.

It will be observed that the lower plate of

.the air-heater E is exposed directly to the

greatest heat present in the fuel-chamber, and
the upper plate of said air-heater to the intense
heat present in the primary combustion-chawm-
ber, thus realizing in said air-heater the best
possible meansfor heating to anintense degree
the fresh air that is injected into the combus-
tible gases as they pass from the fuel into the

.primary combustion-chamber.

In ¢ase that ordinary foel—such as wood or
anthracite coal—is used in the fuel-chamber F
the secondary air-heater is not employed, the
gasesof combustion, without any furtherchem-

_ical change, wonld pass directly to the flues of

the boiler O, and after traversing them wonld
pass to the escape-flue of the fm nace.
I-would here remark that in farnaces of
limited size the primary air-heater E may be
formed of metal, asthe current of fresh air pass-
ing through it will keep its températare below
the meltingheat of iron; butfor large furnaces,
forthe reduction of ores and minerals, it wounld
be necessarythat the surface of the air-heater
Ii that is exposed to the heat of ‘the primary
combustion-chamber G be formed of* or pro-
tected by furnace-brick or some material more
In
such a case the 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, instead of upward, as shown,
into the primary combustion-ehamber, the con-
struction of it, with this exception, remaining
unchanged. I'would be understood to descnbu

this modification.

By the introduction of lignid fuel into the
tuel-receptacle M, and at the same time by cou-
necting the upright pipe N with.the steam-
“boiler O or fan R, so that a current of air or
steam, under pressure, is

caunsed to flow rap-

idly and foreibly through said upright pipe N,
it Decomes evident that liquid fuel in the hot-
tom of said receptacle M will be conveyed by
said carrent of air or steam throagh the pipe
L, and foreibly dispersed in a lateral direction
between the two plates of the disk K immedi-
ately above the cylindrical opening in the pri-
mary air-heater 1. It will be particularly ob-
served that this disk Kislocated immediately
above the cylindrical opening in the primary
air-heater E, so that the dispersion of the lig-
uid fuel would take place in the midst of the
current of .combustible gases as they pass up-
ward from the eylindrical opening in the pri-
mary air-heater B into the primary combustion-
chamber (, where the heat would be intense

in degree and all the conditions favorable for -

the process of combustion ; and I desire to use
all forms of carbon or hydrocarbon that serve
as fuel in the form. of liquid fuel dispersed by
the disk K or injected into the combustible
gases,and also of all snitable gaseous elements,
besides them, contained in air or steam in the
dispersion or injection of said liquid fuel. Now,
by the dispersion or injection of liquid fuel in
the manner just described, it becomes evident
that, with ignited fuel in the fuel-echamber be-

qneath, ignition of the liguid fuel will readily

take place after its dispersion from the disk K,

.or its injection from a pipe,and its combustion
will commence in the primary combustion-’

chamber G. Then, by opening the stop-cock
tin.the pipe leading to the secondary air-heater
P it becomes evident that the gases resolting
from the combustion of the ignited fuel in the
fuel-chamber and of the ignited liquid fuel will
become mingled with fresh heated air.supplied
by said air-heater as they pass through the
eylindrical tnbular pertion of said heater and
be -consumed in the secondary combustion-
chamber formed between 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
be necessary tocomplete the act of combustion
of said fuel; butfor liquid or pulverized fuel,
used either alone or in connection with ordi-
nary ffiel, the secondary air-heater will be nee-
essary to complete the process of combustion.
In the latter case the primary air-heater may,
under certain circumstances, be dispensed
with, although its use noder certain conditions
might prove a valaable auxiliary.

In the secondary air-heater the eylindrical
tubular opening is shown directed toward the
fuel-chamber, the reverse in direction of this
tubular opening, as seen in the primary air-
heater. Iwould here remark that under certain
circumstances more than one opening may be
found advantageous in the air-heater E to con-
nect by a fre¢c passage the fuel with the com-
bustion-chamber.. In such a case each opening
would reguire to be connected with the passage
(spiral or otherwise) for heating the fresh air
to be discharged into the combustible gases as
they pass from the fuel into the combustion-
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chamber. Iwould be understood as claiming
this modification in the constraction of the air-
heater E.

Although the flues of a steam-boiler for the
produetion of steam are shown as forming the
channel for the praetical use and application
of the heat claimed from the combustion of fuel
in the invention just described, still-T wonld
have it clearly understood that I desire to
apply the said heater to the melting, redue-

“tion, and purification of ores or minerals, or

for any use to whlch it may be applied in the
arts.

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

It will be obsérved that by this arrangement
of the-air-lbeater E, placed above the grate C
in 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 fuel-chamber, and thus hindering and ob-
stracting its combustion. After the heat de-
rived from the combustion of the fuel in the
manner set forth has been applied to the pro-
duction of steam, or the melting, reduction, or
purification of ores and mmcml or for ¢ m},
other purposes for which it may be requisite,
there still remains in the present methods of
its application a certain amount or volume of
the same that is anuatilized, and which is al-
lowed to escape in the exhaust-steam from the
steam-engine and up the flue in the chimney
in smeltmg and other processes in the arts.
Now, by directing this volume of heat that
would otherwise be lost through the air-heater
E by aproper channel it becomes evident that
a portion of it would be communicated during
its passage through said heater to the uurent
of air that is passing through the coiled pipe
in said heater from the f;m R, and be thus
transmitted back to the furnace, which would
effect a great econom) in the use of fuelin the
same.

I would here be understood to describe the
application of wasteheat,from whateversource,
to the air-heater, if such an application should
be considered desirable, for the purpose of se-
curing its return to the furnace in the air sup-
plied by the fan in the manner that has been
described; and I woald finally add that I de-
sire to describe in this specification, as per-
taining to my invention, not only the use of a
singleair-heater and combustion-chamber com-
bined with a fuel-chamber, with or without an
apparatus for dispersing fuel for burning cer
tain varieties of fuel, but also this aforesald
device, in part or in whele, combined with a
secondary air-heater and combustion-chamber,
for the combustion of other forms of fuel, as
the judgment of the operator may dictate; md
I would further add that, for burning hquld
fuel, in certain cases the fuel clnmber, as well
as the primary air-heater, may be dispensed

with, ignition of theliquid fuel being produced
by an ordinary gas-jet or the combustion of
tinder till the heat is sufficient to c¢ontinue it.

I am aware that an air-heater consisting of
a cylindrical tobe having at each end a free
open extremity and inclosing a coiled pipe is
not new, buat is embraced in another applica-
tion by me now pending, and do not therefore
c¢laim suoeh in this case.

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

1. The cmnbumtlon of the tubes I I', form-
ing an inclosed annular space, the i mner tabe
havmg a perforated wall, with the air-heater
E, whereby air is dischm‘ged 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 E, composed of the plates

, having a spiral channel, b, formed be-
tween them for concentrating the combustible
gases as they pass from the fuel-chamber, for
heating fresh air for combustion, and for min-
gling the fresh-treated air with the combusti-
ble gases, as set forth.

3. An air-heater composed of the two plates
a &', having the spiral chanuel b formed be-
tween t.hem, and also provided with the tnbes
I I/, having an inclosed annular space between
them, the inner tube being provided with the
perforations d, substantially as and in the man-
ner set forth.

4. The air-heating device E,counstracted as
described, having a central opening for the
concentration and discharge of combustible
gases, and also for mingling with said gases
fresh-heated air,in combination with the fuel-
chamber T, substantially as and in the maunner
speeiﬁed.

. The primary eombustion-chamber G, in

combmatlon with the air-heater B and dlqk K,

for dispersing fuel, substan’clally as set forth

6. The fuel-chamber I, air-heater B, and
combustion-chamber G, in combination with
a secondary air-heater, with disk K, pipes L N,
and receptacle M, for dispersing fuel, as set
forth.

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

in combination with a combustion-chamber

that is partly or wholly formed by the con-
cavity within the wall of said air-heater, sub-
stanthll y as and for the purposes specified.

. The pipes ¢ 4 4" and stop- -cocks jj’ j'', in
combmatlon with the ash-pit B and air-heater
B, for controlling the flow of the gaseous ele-
ment, 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. S18S0N.
FrANCIS HEAGANY.
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