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To all whom it may conoern -
Be it known that I, GEORGE E. BELMOR a

citizen of the Umted States, residing in tha
city and county of San Franelsoo and State
‘of California, have invented certain new and |
‘useful Improvements in Gas-Burning Fur-

' - naces for Steam-Boilers, of which the follow-—

ing is a specification, referenee being had to

| -the drawing aeeompanylnﬂ' and formmﬂ* a

IO

part of the same. T o .
- My invention relates to lmprovements in

‘the construction of furnaces for burning gas-

“eous fuel in steam generators, and consists in |
a certain construction and combination of
gas and air passages and combining cham-:
ber with an ordlnary fumaee 111 “hlch SOlld:

fuel may be burned.

- The objects of my 1nvent10n are —--ﬁrust tof
- pmmde improved means for burning gas in
ordinary boiler fnrnaees, thereby prevent1no*§

N fposed to fmm a heatmﬂ' suffaée mth which

-the mlxed 2as and air come in contact to

- smoke and saving fuel, without compelling.|{

~ the removal or disuse oE the existing devices
“for burning solid fuel; second to prowde im-
proved means for ﬂ'ettlnﬂ' up steam quickly.
in boilers supphed with gas from producers,
‘and for continuing the operatlon of gas-fired
- Vboilers in case of fallure of the gas supply;
third, to provide 1mpr0ved means for intro-
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~ flame.
~ complish these obJects is illustrated by the
accompanying drawing in which the figure
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with the combustion chamber and passages
- for air and gas a,rla,nfred 11:1 aceordance Wlth_
-my |
A. is the fire cha,mber, in whlch the mlmd'

“der the boiler.

ducmg the gas and air to the furnace, so as
to obtain eomplete combustion and the most
perfect utilization of the radiant heat of the
The nature of the means used to ac-

represents, in vertical longitudinal Secblon
the furnace en,d of a homzontal steam. bmler
1nvent10n

gas and air are ignited, and A’. is the com-
bustlon chamber, extendlng 1ea1wardly un-

B. is the was-conduutm passage, C. the air

supply passage, and D. a passage or chamber
~ common to the two passages, in which the gas
"~ and air are brought tocrether and whlch I call

the ¢ combmmg ehamber

"E, is a wall constructed of .tlle Or S0me 11ke
material that will become incandescent under
the heat of the burnmg gas 1:0 thh it 15 eX-

raise the tempemture before entelmﬂ' the
fire chamber. -

F. i8 an apron or ledﬂ'e, also of tlle, over-

or more openings between the apron and the
j top of the bridge wall, eitherstraight orarched
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‘hanging and projecting bevond the front I"aee .
of the brldﬂ*e wall. |

G. is a narrow outlet passa e formed of one
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in form, and extendmﬂ* fr.om mde to side of

the chamber

-H. is a grate- furnace set in the fire cha.m- |

ber A. for burning ordinary fuel in the fur- «

nace and A% is an ash-pit below the grate,
fumace and ash- plt doors bemﬂ' situated as -

| usual.

The 311 durmg 1ts passaﬁ*e to the combmmw |
-_chambel is heated by downward radmtlon
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from the furnace, or, when the gas and air
passages are in ]uxta,posmon may receive

heat from the inflowing gas, or from both of

these sources conjointly, as in the construc-
tion shown in the figure.

of the air I have found to improve the work-
ing of the furnace, by causing more rap1d a,nd o

Z.perfeet combustion of the gas.

In the figure, the air- eonductm C.is car- -
Qo

ried from the. outSIde, under the bottom of
A3, of the ash-pit, and the passage for the gas

Such preheating
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is carrled (from a producer or other source

of gas-supply) below the air passage, to the
comblnlnﬂ' chamber.

parts or devices combmed in my invention;

This is one of the spe-
cial ways in which I arrange the elementary'

but I do not limit its application to the Dar- L

which are here shown. It is not always con-
venient to have the gas-producer, or source

ever it is more convenient to do so, the gas

ticular relative positions of the inlet passages

and air passages may be led into the reombm- B

ing chamber from the rear of the boiler; or

._they may be brought in from different dlrec-
tions, and either or both of the passages may

95

be carried baek and forth, traversmw the fur-

nace a number of times, before bemﬂ* finally
led into the combining chamber.

Whlle such

variations of details may be made without 1oo

interfering with thesuccessful working of the @
a,ppara,tus, or affectmg the nature of bhe ecom~ .

g0
of supp]y, in front of the boiler; and when- =



- bination herein claimed, I heve found it es-

sential,in order to obtain periect combustion,

and the most economical appheetlon of the

heat of the flame, that the gas and air should

‘be conducted by independent passages oOr
‘pipes under or through the furnace to a point
sufficiently near the outlet (. to prevent any

extensive development of flame in the com-

. bining chamber, or passage D. By thus mak-

10

- greater or less amount of heat before nniting -

| s

- 20

ing the comblnlnn' passage short in compari-

son to the length of the induecting passages,
the inflowing air is permitted to absorb a

Wlth the gas, and the flame is made to ettnln

1its full development in the fire chamber A. |

and the combustion chamber A’. where the
heat can be imparted by direct radiation to
the boiler.

left flush, but T prefer generally to employ an

:overhanmnw ledge of tile K. by means of

30
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which the ﬂa,rne is projected farther toward
the front of the furnace.
~ ends of the grate bars becoming overheated |
by this ﬂeme, they may be ploteeted 1f nee--

essary with a covering of tile.

In order that the downwald radiated heat
ma,y be taken up in the most perfect manner |

by the inflowing air,T p1efe1 to make the par-

tition between the alr passages and the fur-

nace wholly or partly of iron; but the use of
this materlal is not ebsolutely essential, and
brick or tile may be substituted mthout S©-
riously affecting the performance

The grate ba,rs may be removed from the

furnace, if desired, to permit a more unob-

structed radiation’ of heat to the air passage
under the ash-pit, being replaced whenever
it may be desired to bnrn solid fuel.
reason for the removal of the grate bars does
not exist of course when the air passage is
carried to the combining chamber under the
rear partof the furneee, _and generally I pre-
fer to keep the grate bars in position. The

The heating surface of the latter
is thus made more et‘fectwe and a more com-
plete transfer of the heat of combustion to
the water is possible than would bas the case
were the flameé inclosed for a eonmdereble dis-
o ta,nce in amoreextensive combining ehnmber |
‘The front face of the bridge wall may be

h

To prevent the rear

--the precise arranﬂ'ement exhibited in the_

519,373

in the furnace is an adva;ntnge 1n case of fail-
ure of the gas supply, and when a gas pro-

grate for the purpose of getting up steam
qmckly in starting, this fire also serving asa

issues from the outlets G.

t ducer is used, a small fire can be bullt onthe

55
safe means of wnltmg the gas, as soon as it

It will be seen that the eonstructlon that I

have herein set forth as my invention may

without disturbing the grate and other eppll-

| be readily applied to existing boiler furnaces, 6o

_i_

ances for burning ordmnry fuel; and I intend '

80 toapply it, as “well as to new boilers, both
1n eonnectmn with gas-producers, or ether ar- -

tificial sources of ﬂ'es-supply, and for burn-

ing natural gas where the latter is avallable.

From whnt has preceded it is evident that

| the p051t10ns and arrangementof the gas and
air passages leading to’ the eomblnmﬂ' cham-
ber'D. may be verled to suit the convement
location of the gas-producer, or other ¢ circum-

stances, without: depar‘tmn' from the princi-

ples’ of censtructlon herem shown and de-
seribed.

Wlthout lunltlnfr' my claims, thelefore to

70'
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dmwmg, what I claim as my invention, nnd |

desire to secure by Letters Patent, is— i
In a gas burning furnace for steam b01lels,
of the eheractet deem 1bed the comblnatlon of |

a fire- box for solid fuel; with an air and oas

‘mixing chamber behlnd S&ld fire- box and

separated therefrom by the rear wall of the
said fire-box, channels or pesse es connecting
sald mixing ehamber with a gas holder, eha,n-

nelsorpassagesconnecting snld mixing Ghd[ﬁ-
-ber with' the atmosphere, openings conneet-
‘ing said mixing chamber with the said fire-

box, and a deﬂeetlnn* plate over the top of
snld ehember and extendlnﬂ' forward into the

fire-box, all construeted end nlrenfred snb-

This |

50 ablhty to burn solid fuel in the ordmery way b

stantlnllyln the manner and f01 the purpose
set forth.

In testimony that I claim the fmeﬂomﬂ‘ |
hnve hereunto eet my hend and %enl

GEORGE E. BELMOR [L. 8.]

Witnesses:

C. W. M. SMITH,
CHas. E. KBLLY.
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