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To all whom ¢ may concermn:
Be it known that I, JOouEN N. RUEBHAUSE N,

a citizen of the Umted States, residing at the

city of Chicago, in the count;y of Cook and
State of Illinois, have invented certain new
and usetul Improvements in Kurnaces, of
which the following is a full and complete
specification.

This invention relates to 1mp1 ovements in
furnaces provided with means for directly

supplying the products of combustion in the
fire-chamber immediately above the burning

fuel with a supply of heated air for promot-
ing perfect combustion, and while hereinafter
partioularly shown and described in its ap-

plication to steam-boiler furnaces my inven-

tion is equally applicable to the fire-cham-
bers of railroad -engines, metallurgic fur-

naces, &c., wherein the perfect oombustlon
may be promoted by combining air with the

burning products of combustion.
One obJeot of this invention is to utilize
the greatest possible heat area and, as nearly

as pra,otioable, the hottest portionof the fire-
chamber for heating a supply of air prior to

its discharge into the burning produects of
ombustlon
Another obJeot is to not only utilize the

frl_eatest possible area and hottest portion of
a fire-chamber for raising the temperature of

the air discharged into the burning produets,
but at the same time tosubstantially protect

of the intense heat thereunder, and to do all

- this by simple and efiective devices, which
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by their construction, operation,and arrange-

ment may successiully resist the destructive
influences, although located nearer the sur-
face of the Dburning fuel than is a boiler.
The most important object of my invention,

“however, i1s the successtful accumulation of
the ignited products of combustion before

thelr escape from the fire-chamber, and while
at the highest degree of tempemtme that it
18 possibl_e to accumulate them, and then com-
bining said unignited gases with oxygen, also
heated to & maximum den'ree, and dlSGh&I’ﬂ‘-
ing the gases and air so combined into the

ﬁle chamber immediately over the burning

fuel.

\Iow speolﬁoall} btated the pume object
of my invention is to acoumula,te unignited

‘gases, combine them with a continuous sup-

ply of fresh air, and discharge said gases im-

furnace, whereby the combined unignited

gases and oxygen, while at their hw*hest pos-
'sible temperature may be dlSCh&l‘ﬂ'ed and ig-
nited in the fire-chamber, and, ﬁnally, to pro-

vide certain details of oonsh uot1on promote

the efficiency, durability, and cost of the de-

vices for attaining these objeects, all as here-

inafter described and illastrated in the ac-

companying drawings, in which—
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" mediately over the burning. fuel in tho fire-

‘chamber before said gases have escaped from '
‘the bridge-wall or oombu%tlon-ohambol of the
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Figure 1 represents in perspective, with

parts broken away,
embodymﬂ' my inv entlon Fig. 2, a perspec-

tive view of the aocumulator a,nd air-supply
devices as they appear from an under view

steam-boﬂer furnace
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when detached from the furnace, and Fig.3a -

sectional top plan view of the same.
Similar letters of reference indicate the

same parts in the several ﬁn'ures of the draw-
ings. -

Referring by letter to the accompanying

drawings, A indicates a steam-boiler furnace;
B, the budge -wall thereof; C, the grate-bars,

over which is located the ﬁle ohamber, and D

a boiler, all of the ordinary construction and

| pI‘OVlded with one or more fire-chamber doors
that portion of the furnace immediatelyover |

- the fire-chamber from the destructive effect

E and ash-pit door F, usually employed.

Immediately above the grate-bars and at

such a distance as not to interfere with the
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ignition of the products of combustion and

the draft of the furnace is a box (&, which
may be of any suitable material, such as

sheet or boiler iron or vitrified clav, suitably

divided to form therein a gas-accumulating
chamber H and aw—-olmmbels I I, the gas-ac-

cumulating chamber, as shown, occupying a

central posltlon Detwoen the mr—chambers 11;
but it is proper to remark that my mventlon
18 not confined to the particular arrangement

of these chambers relative to each other or

to the form of the chambers themselves, as
shown in the drawings, for any other form of
arrangement would obviously be within the
Spirit “of my 1nvention, whenever by their
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| operation the air 1is heated and the aceumu- :
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lated gas 18 combmed therewith prior to its | nited gases rising {rom the burning fuel are
~discharge into the fire-chamber, as hereinaf-

ter deserlbed |

The bottom of the gas-accumulator, what-
ever may be its form or arrangement relative
to the otherdevices embedying my invention,

is provided with a series of perforations £

~1gnited gases in the fire- ehamber may p

'perforatmns may be of any f01 m Securing

upon its under side, through which the un-
pPass
into the accumulator and to this end eald

~ that result.

‘open air,so that said pipes in effect form air-
~ supply passages to the air-chambers.
-shown,

20

25

‘Opening into the forward E,‘lldb of e.:ieh of

which are open and eommumeate with the

these pipes extend downwardly
t‘hreu:gh the fire-chamber into the ash-pit,
aned thence downwardly from the furnace,
thereby serving

one end of the gas-accumulating and air

chambers; but it would be no departure from

my invention to sapport the box & by brack-

ets 'or other equivalent means, or have the

air-supply pipes J projecting downwardly ot

the furnace in a horizontal or other line from

30

- in the fire-chamber and provided at their
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the aceumulator.

At the opposite and rear end of the cm?

chambers and eommunicating therewith are
discharge-pipes K K, eXtend‘ing downwardly

lower ‘ends with nozzles L L, s0 arranged that

their discharge shall be in or subetantmllym |
a horizontal plane with reference to and above

~ the bed of burning fuel, and, as shown, pref-

erably converging on lmes eentermﬂ' at or

about the mlddle of the fire- eh:«zbmber where

40

under ordinary ecircumstances there is the
most perfect combustion and therefore high-

- est degree of heat; but my invention is not

| hmlted to the relative angles of discharge of

o
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these nozzles s0 101} o as theu' diseharge is not

“a horizontal or pmetleally horizontal plane Or -

a line parallel with the bed of burning fuel.
These nozzles are preferably flattened, so that

-~ their diseharge shall be in a sheet-like form
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over the burning fuel; but my invention in
this respect 18 not con ﬁned to zm} partwular
form of nozzle.

Communicating with the discharge-pipes KX |

K at a point 1*'emoved from the nozzles are

pipes M M, which open inor toward the rear

end of the oas-accuamulator and serve as a
passage for the ogas from the accumulator to
the discharge-pipes, whereby the gas in the

aeeumulator is combined with the heated air

in the discharge-pipes and injected through

6o

the nozzles into the fire-chamber.
In operation the heating of the air in the

air-chambers produces a stronﬂ' drait through

this chamber and the supply and dlseharﬂ*e

pipes, which air-draft in turn produces a draft
through the gas-accumulator and discharge-

AS

as a means for supporting

‘cause their wmtlon

‘unignited

Dber,

SU

drawn from the ﬁre chamber into the accu-
mulator, and thence, after being combined
with the heated air, discharged with sufficient

force to spread them out over substantially

the entire surface of the burning fuel, or in
any event over the surface of so much of it
as is required to thoroughly unite the com-
bined gas and air and cause them to perfectly
ignite.
bined air from the nozzles toward the front

The forcible discharge of the com-
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of the furnace and the upward draft causing - |

i the unignited gases to_ascend into the accu-
the air-chambers, which may be one or more
in number, are pipes J J, the other ends of

mulator-does not retard, but, on the contrary,

results in a promotion of, the regular and for-
ward draft of the furnace, for whatever re-
sistance to that draft the ascending and dis-

charge current may have 18 more than €om-
pensated for by the increased eombustion and

“draft produced thereby from the combustion

of these before- unmmted gases. The unig-
nited gases es-eendiing 1into the accu m"la?teiﬂafi*e
those which without the accumulator would
be waste products of combustion—that is to
say, which would otherwise escape over the

‘bridge-wall urllﬁrmted and afterward become

vmble to some extent in the form of smolke.

A large portion of these unignited gases will

not ignite without first bemﬂ eembmed with
alr, and there is- still anether portion that
even when combined with air will not lﬂ'mte

unless at a very high temperature, When 1t
will thoroughly eombme with air at a very
‘high temperature, and while many structures
‘orts to bupply far-

h:—:we been devised in ef
naces with sufficient oxygen at a temperatare
designed to cause the ignition of these waste
produete of combustion they have been sub-
stantially unsueccessful, because the air so

supplied could not be dlet ributed to-and com-

bined with these gasesin sufiicient volume to
In other ‘words, efforts
to produce perfeet combustion in the fire-
chamber of furnaces have heretofore been

heated or otherwise, mdlserlmmately among

all of the products of combustion rising from
‘the burning fuel, and the resultis that muech.

of that air 1s etpended on gases not requiring

it, so that it is not sufficient to supply the
When cold airis

gases not wmted withouat it.
m;]eeted the g gases that are unignitible with-

outasubstantial supply of air are reduced toa

temperaturebelow which theywillignite when
combined with air, and they therefore become

waste preduets of combustion, whereaswhen
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confined to the direct discharge of that air, |
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hot air is introduced the air is expanded to

such an extent that it does not contain suffi-
cient oxygen to cause the combustion of these
gases at the highest temperature
_they are Slle ected to whlle in the fire-cham-
By my invention, however, the 'Imig-j_
nited gases are first Sepcm*-a,ted from the ig-

mtlble gases, then thoroughly combined Wlth

plpes M M thereof, and as a result the unig- | sureg their wn]mon When discharged lnto the
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1(31611113 oxygen at a temperature which in-
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fire-chamber, and the result is that perfect | these devices the unignited gases, which tend |

combustion is materially and substa,ntla,lly
promoted in the fire-chamber.

In actual practice it has been found that in
the use of my device in an ordinary furnace
there are no perceptible waste products of

combustion after firing from the momentthe

doors are closed long enough to permit the
natural draft of the furnace to assert itself—
that is, to come into- full operation—for al-
though there may be a large amount of un-
wnlted fuel and the gases rising above that
fuel be chilled much below a tempela,ture

they will ever ignite the suction produced in:

the fire- ehamber by and the forece of the cur-
rent of air through the air-discharge pipe

causes practically all of said gases torise into

the acecumulator and in-consequence prevent
their escape from the bridge-wall.
KFrom the foregoing it will be understood

~ that my invention breadly includes a device
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of any suitable construction by which unig--

nited gases are extracted from the ﬁre-cham—
ber before they can escape into the combus-
tion-chamber and afterward combined with
sufficient oxygen to produce their ignition at
a temperature and in a volume sufficient to
produce the combustion of these gases when
they are again discharged over the burning
fuel in the ﬁre-chamber, and to this end the

form of the gas-accumulating chamber and
the device suPplying the air for combining

with accumulated gas and the arrangement
of these devices relative to each other and fo
the fire-chamber or the fuel thereof are imma-
terial so long as the accumulation of the gas,
its combmatlon with the alr,and its discharge

into the fire-chamber at a pomt where it wﬂl'

ignite 1s successfully accomplished.

My invention isbroadly distinguished from
the devices heretofore employed whereby the
waste products of combustion aretaken from
the breeching or combustion chamber of the
furnace, for in both instances the unignited

gases escapeinto the combustion-chamber be-

fore they are combined with air, and as a re-
sult are so reduced in temperature that a

large portion of thein will not ignite when
combined with air prior to their discharge

into thefire-chamber, because depending upon

 the temperature of the air to raise them to

the point at which they will ignite and an air-

temperature so high that it cannot supply

 sufficient oxygen to cause them to ignite,
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whereas in my devices the unignited gases
are never exposed to the combustion- cham-—
ber and 'are combined with the requisite vol-
ume of oxygen and at a temperature insur-
ing their perfect combustion.

In conelusion, it may be observed that for
steam-boiler furnaces it is of advantage to

have the gas-accumulator or the box eombm-'

ing a gas- aceumulator and air-heating cham-
bers e};tend substantially or entlrely §CTross
the fire-chamber, because by so extending

—

to corrode the boiler, end the duect heat of
the fire-chamber, which i 1s very destructive to
the b011e1—sheets, are both isolated therefrom,

the result being that the durability and safety -

of the boiler are pr omoted, while at the same
time 1t 1s su fﬁmently hot for all practical pur-
poses.

IHaving described my invention, what I

claim, and desire to secure by Letters Patent
is—
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1. The here1n~deser1bed method for pro- .

moting perfect combustion, the same consist-

ing in conduecting from a fire-chamber the

umgnlted gases ’rhroucfh openings directly

~above the bed of burmnﬂ' fuel and in the path
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of travel of said gases rising therefrom, then

combining sald gases with oxygen, and finally
discharging the ¢ gases and air thus combined
in the ﬁre-chamber in the proportions and at
a temperature insuring their perfect combus-
tion, substantially as deseribed.

. 2. The combination, with the ﬁLe eha.mbel

of the furnace, of a gas-accumulator having
receiving-openings lmmedmtely over the bed

- of burning fuel, a discharge-passage from said

ga,s-a,eeumulator into the fire-chamber, and

an air-supply passage eommumeatmﬂ' with

sald discharge-passage at a point next re-
moved fmm the discharge- 011ﬁee thereof,
substantially as desecr 1bed

3. In a furnace, the eomblnatlon of the fire-
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chamber, a gas-accumulator arranged above

the same, an air-supply passa e termmatmw
in a discharge-passage opening into the ﬁre-
chamber, and an accumulator- dleeha,rﬂ'e-plpe
passage adJacenb to and opening into said
alr-discharge passage at a

stantially as described.
4. In a furnace, the combination, Wlth the

a point next re-
moved from the dlseherweﬂorlﬁee thereof, snb— |

. I0§
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fire-chamber, of a gas-accumulator amenn'ed .

-above the bed of burmno' fuel and havmn‘ a
series of opemncrs or mlete on its under mde'
only, an air- supply passage termlnetmn in a

IIQ

nozzle opening into the fire-chamber, and a

discharge-passage for said aeeumulatm com-
municating with said air-supply passaﬂ'e at a

point removed from said nozzle, substentmlly_
as described. -

- 5. In a steam-boiler furnaee the combme-

lator, said accumulator being prowded on its

under side with a series" of inlets and ar-
ranged between the bed of burning fuel and
pmteeted |
| from the intense heat in the fire-chamber and’

isolated from contaet with the unignited gases,

the bo11er whereby the boiler is.

substantlelly as described.
J OIIN N. RUEBHAUSEN
W"_ltnesses.

WM. F. SOHINDLER
R C, OMOHUNDRO.
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tion of the ﬁreaehambel, a fra,sna,ecumuletm |

and an air-supply opening into the fire- eham- '
ber and communicating with the gas-accumu-

120

125




	Drawings
	Front Page
	Specification
	Claims

