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To all whom it may concerm:

Be it known that we, ARTHUR C. HUIDE-
KOPER and Luc Houzg, of Meadville, in the

county of Crawford and State of Pennsvlvama,

haveinvented certain new and useful Improve-

- ments in Furnaces; and we do hereby declare

that the follomnw is a full, clear, and exact

- description thereof refer enoe bomo* had to the
. accompanying dmwmgs and to the letters of

IO

reference marked thereon, which for m part of
this specification.

This invention relates to certain improve-

" ments in furnaces; and it has for its objects to
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provide forthe 0’6’[161‘31310{1 of combustible gases
from the 11(]111(1 hydrocarbons and the com-
bustible gases derived from the mutual decom-
position of steam and said liguid hydrocar-
bons, and for burning said gasesin connection
with heated air in the fire-box or combustion-
chamber of a boiler-furnace,whereby the gases

are thoroughly consumed and the intense heat .

generated absorbed, stored, and utilized, thus

economizing fuel and seourmcr its full effecb |

ive heotmw capacity, as more fully hereinaf-
ter speciﬁed - These objects we attain by the

- means illustrated in the aooompanymﬂ* draw-

1ngs, in which--
IFigure 1 represents a  side elevation of our

~ improved generator and heat storing and ab-

30

45

50

sorbing furnace. Fig. 2 represents a top or
plan view of the same. Fig. 3 is a front ele-
vation of the same. Fig. 4 represents a lon-
gitudinal vertical sectional view showing our
invention applied to a locomotive or other
boiler. Iig.5 1s a longitudinal sectional view
of one of the steam and hydrocarbon injectors.

The letter A indicates the -fire-box, which

consists of a rectangular shell or furnace lined

with fire-bricks and provided with a grate, B,
above which is & fire or g@oeratlnﬂ‘ ch&mber

-C, and below it an inclosed ash-pit, D, hfwmcr

a dool X, 1n front provided with a suitable

dampor through which a regulated supply of |

air may be admitted below the grate-bars.
The top of the shell at each side is provided
with rectangular or other shaped flues F,
which are preferably cast with it, and between
sald flues, over the top of the fi re- -chamber, 18
set a covering or top of fire-brick or tiles,
which are adapted to resist the heat of the de-

! ber.

The forward portion of the chamber
near its top is provided with apertures G, into
which extend the pipes H, which are con- |
nected with a suitable steam-generator or air- 53
blast, or both, whereby a blast of steam or air,
or both combined, can be injected into the up-
per part of the fire-chamber in spraylng jets,
for which purpose the said pipes are made 1n.
sections K L, the sections K of which have
contracted 1n3eot1nﬂ* -nozzles I entering thesec-
tions I, whieh form chambers, into which the

hy drocarbon liquid to be decomposed 1s con-
ducted in proper quantities by the upright

pipes M, leading from a suitable tank or res-
ervoir to sald ohamhers - From the said sec-
tions or chambers L es:tond laterally the el-
bow-pipes N, which connect with openingsin
front of the air-flues F, before mentioned, at
each side of the fire- chamber. The air- .cham-
bers at each side and at their rear ends are
provided with openings P R, through which
air may be taken in and 111Jeoted into the com-
bustion and heat -storing chamber. These
openings may be provided with valves, so as
to supply air in regulated quantities to the
said structure, so as to insure the pertect com-
bustion of the gases passing from the ﬁre cham-

70

ber into the same.

Tt will be observed that by the auangoment 80
of pipes and tubing the air or steam from the
blast is jetted through the pipes H H into the
fire-chamber, where it supports combustion,
and the blast- -supply, being greater in volume
than the jets through tubes II H, will diverge
and pass through elbows N N to flues F I,
and thence to the combustion or storage cham
ber.

The fire-chamber is provided with an open-

ing, 8, at the forward part of its top, through 90

| which coal or other solid fuel may be supplied

to the same, the said opening being provided
with a cover or cap, T, by means of which it
may be closed.

The heat absorbing or stomge chamber is
composed of fire- brwk tiles, or other refrac-
tory material built up or arranged 1n the fire-
box or ecombustion-chamber U of 2 locomotive
or other boiler furnace, as indicated. The
sald chamber is 80 built or constructed as to 100
have a series of flues, W, opening from the

93

composing gases and confine 1t to said cham- | interior through the top and all sides, so as to
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~1ng the chfuactel of our invention.
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- permit the free eéseape of the burning gases | little heat finally eseapes,thus utilizing ne‘nly

- to the outside of the same.
. the fire-chamber A projects -iutoi the front of
5 the heat
. cates with the same. by a main flue or open- |
~ng, 'V, through which the heated gases gen- |

-~ erated pass to be consumed and utilized.

U

. with respect to the interior of the fire-box or !
- combustion-chamber of the boiler-furnacethat !
~.there will be a space left between the exterior |

- walls of the absorbing-chamber and interior |
| ‘walls of the combustion-chamber,
~burning gases and heated pr oduets of combus- K

. .t1on will have a free passage of escape to the |
—educt-flues of the boiler through such space. |
1t 18 evident that the form of fire-box and |
combustion or storing chamber may be varied |
- -according to the particular style of furnaceto
~ which our invention is to be applied and the |
~location of the fire-box and combustion-cham- |

- ;Ordmfuy fuel 1s applied to the fire-box and a
- fire is started in the usual manner, coal or
- other solid fuel being supplied through the
..opening at the top until the said fuel and the |
~Interior of the fire-chamber are sufficiently
. heated to mutually decompose the steam and
~hydrocarbon to supply the gaseous fuel.
YWhen this condition has been attained, the
- Steam 1s admitted through the jet-pipes, pass-; |
~into the fire-chamber in forcible jets.
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and products of combustion from the interior
'T'he rear end of

~absorbing chamber and ecommuni-

The combustion and storing chamber, as
shown in Ifig. 4,will be of such size and. shape'

so that the

The operation of our invention is as follows:

The
llqmd bydrocarbon i1s then admitted through
the pipes leading from the reservoir, meetmn*
the jets of steam, by which it is carried mto
the ﬁre-chmnber,where the Iintense heat causes
the steam and the hydrocarbon to mutually de-

;and for the purpose deseribed.

fire-box and a combustion and heat storing
chamber located 1n said- _
chamber provided with a grate and steamand

oil injecting pipes, and mrﬂues com:nuni- .

compose. The air admitted with the steam is
so regulated astosupply just sufticient oxygen
to Leep up the combustion in the upper part of
the fire-box, but not sufficient to permit the
combustrible gases to be consumed, and the
highly-heated gasesand products of combustion
pass from the fire-box to the combustion and
storing or absorbing chamber, where they are
met by the incoming air delivered thrcugh the
side flues at the ton of the fire- chamber

whereby the gases are thor oughly consumed

meatmn‘ intense heat, which is mostly "lb

sorbed and stored by the walls of the storage-

chamber to be given off for the generation "of
steam in the boﬂel The heat c%rued off by the

final products of combustion passing through
the Interstices of the walls of the storage- cham-
ber finds its way through the 01d11‘1my flues
of the Dboiler, and is 1mp'1rted to the water

therein,and thus utilized,sothatcomparatively

all the heating power of the fuel.

It should be understood that the fire- c,hfLm

beI‘ is -entirely independent of the fire-box
proper of the furnace to which our iInvention: -~
is applied, and that the storage-chamberis to..
occupy the fire-box of the furnace,as shownin

ot IMig. 4. Inotherwords,weemployanauxiliary -70: —

fire-chamber for combustion of fuel and pro-

~duction of hydrocarbon gases, the products ;of

combustion and gases being delivered into a
receptacle or storage- chambel built up within
the fire-box of the farnace, and ignited and

‘72’ L
consumed in said storage-chamber,the heates- -

caping thenceto the flues of the botler for gen- =

erating steam therein. . By theemployment of

said storage-chamber the walls of the farnace =

proper are protected from the injurious effects

of immediate contaet with the hydrocarbon

cases ab the moment of their combustion.

will further be observed that the invention is - o

“applicabletoallthe ordinary formsof furnaces. = .
X . Having described our invention, we claim— 385 -

~ber with respect to the boiler or furnace may | 1. Ina hydrocarbon:furnace, the combina-
be changed tosuit cireumstances without %ltel |

“tion,with a fuarnace havingafire-box,of acom- .
|- bustion and heat-storing chamber occupying
said fire-box, and an auxiliary fire-chamber @
located outside said fire-box, having a grate -
and communicating with sald combustion-

chamber, and a series of hydroearbon-supply

pipes and steam- Jet pipes, all substantially as

2. The combination,with a furnace lnvmg Q.

cating at one end with the steam and oil pipes

and at the other end with the combustion-

chamber, substantially as and for the purpose
described.

3. The combination, with the fire-box of a
boiler-furnace and an auxiliary fire-chamber
having a grate located outside said box, and
oi1l, Steam and air supply pipes therefm of a
combustlon and heat-storing chamber locatetl
in said fire-box, wherein the gases from the
ire-chamber are consumed,so as to absorb and
store the heat and supply it to the combustion-
chamber of a boiler-furnace, and the air-
pipes communicating with said combustion-
chamber, Subqtfmtmlly as and for the purpose
descnbed

In testimony that we claim the foregomg as
our own we affix our signatures in presence of
two wibnesses.

ARTHUR C. HUIDEKOPER.
LUC HOUZE.

Witnesses:
WIN S. ROSE,
JULIUS STAFT.
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