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UNITED STATES

PATENT OFFICE.

TERRENCE'MQSWEENEY, OF ALLEGHENY, PENNSYLVANIA.

GAS-BURNER FOR BOILER-FURNACES.

SPECIFICATION'forming part of Letters Patent No. 405,497, dated June 18, 1889,

Application filed March 7,1889, Serial No. 302,325,

(No nodel.)

To all whom it may concern:

- Be itknown thatl, TERRENCE MCSWEENEY,
a citizen of the Umted States, residing at Al

legheny,in the county of Allegheny and State
of Pennsylvania, have invented or discovered
a certain new and useful Improvement in Gas-
Burners for Boﬂer—I‘urnaces,, of which im-
provement the following is a Sp@GlﬁC.—:Lth]l
The object of my invention is to admit of
the effective and economical utilization of
gaseous fuel in boiler-furnaces of the ordi-
nary construction without involving the em-

ployment of complex or expensive appliances
or preventing the use ot solid fuel, as hereto-.

fore, whenever the same may for any 1"63‘%0]‘1
become necessary or advisable.
Lo this end my invention, generally Statod

consists in certain novel devlees and 001111_)1-_
nations, including two or more gas-distrib-’

uting pipes connected one with the other and
with a gas-supply pipe and supported in the

ash-pit of a boiler-furnace, a pair of perfo-

rated burner-pipes each supported adjacent
to one side of the furnace above its grate, a
series of mixer-pipes each communicating
with one of the burner-pipes and having an
g a jet-pipe leading out of
one of the chstribumnﬂ-pipes valve-governed
supplemental air-supply pipes le&dmn into
the burner-pipes, and steam-jet pipes leadmn
into the Supplem ental air-pipes and mixer-

pipes.

The improvement eclaimed is hewumftel |

fully set forth.

In the accompany ing ‘ha,wmbw I‘lﬂme 1 18
a vertical longitudinal central section through

illustrating an appli-
a vertical

a Stea;m-boiler setting, illt
cation of my invention; Fig. 2,

- transverse section through the same at the

40

50

line «  of Fig. 1; Fig. 8, a view in perspec-
tive of the appamtus detached; and F1gs 4
and 5, longitudinal sections, on an enlarged

scale, Lhrmwh a mmerqnpe and a %upple«”
| pipes, the alr and gas being mingled in the

mental mr—aupply pipe, respectively.

My invention 18 illustrated as applied in
connection with the furnace 1 and ash-pit 2,
formed within the setting 3 of a hoi:*izont&l
return tubular steam-boiler 4, which 1, under
the ordinary construction; adapted to be
heated for the.generation of steam by the

combustion of coal or other solid fuel upon

-wrth a series of burner-openings 18.
| discharge jet-pipe 19 is connected to each

each of

the usual series of grate-bars 5, which are in-
terposed between the furnace and ash-pit.
The products of combustion pass from the
furnace over the bridge-wall 6 into the com-
bustion-chamber 7, thence through the boiler-
tubes Sinto the fmnt connection 9 and there-
from through a top flue 10, 1110105111*3 the upper
portion of the boiler to the uptalke or chimney
flue 11, the constiruction,so far as described,
according in all substantial particulars with
those heretofore and now in general use.

~ In the practice of my invention I provide
two or more gas-distributing pipes 12, which
are closed at their ends by tight caps 13, and
are of slightly less length than the width of
the ash-pit 2, so as to fit easily transversely
therein. The pipes 12, which are connected
one to the other by a pipe or pipes 14, are
supported horizontally in the ash-pit 2 npon
brick-work or other suitable stands, and a
gas-supply pipe 15, governed by a regulating
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cock or valve, is eonnected to the pipe 12

The grate-bar ad-

nearest the fire-front 3
joining each side of the furnace is removed
and a burner-pipe 17 is located and sup-
ported 1n or near the vertical plane of said
bar, above the level of the grate, the other
bars of which are undisturbed, the inner

sides of said burner-pipes, or those toward

the center of the furnace, being- perforated
A gas-

of the distributing-pipes 12 near its ends,
sald jet-pipes being inclosed by the
flaring open- -ended mouth-piece 20 of a verti-

cal mixer-pipe 21, which extends upwardly
through the space _vacated by the removal of

a grate-bar, and is connected at its upper end
to the burner-pipe 17 on that side of the fur-

s 75

30

8s

Qo

The flaring mouth-pieces 20 and-in- -
closed jet-pipes 19 act in the manner of in-

jectors to draw in air from the ash-pit by the

suction of the gds discharged from the jet-

mixer-pipes 21 and delivered therefrom into
the burner-pipes 17, at the openings of which
the mixture of air and gas is ignited, the
flames 1impinging from opposite directions, so
as to prevent an unduly rapid escape of pro-
ducts of combustion and diffuse and main-
tain a high heat in the furnace and combus-

100
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tlon-chamber upon the lower surface of the
boiler.: It will be obvious that, if preferred,
the gas-distribution pipes 12 may be located
lonﬂ'ltuchnfblly instead of transversely in the
ash-pit, so that both gas-jets 19 of each pipe
may discharge into the mixer-pipes of a
burnel-plpe on one side of the furnace, the
pipes 12 being in such case connected byf

transverse pipe 14, to which the supply-pipe

18 in turn (Jonnected

In order to provide for the admission of
such additional supply of air as may from
time to time be found desirable for effecting
the thorough combustion of the gas, each of
the burner-pipes 17 is provided with one or
more supplemental air-supply pipes 22, which
communicate at their upper ends with the
burner-pipes and extend downwardly there-

- from 1nto the ash-pit in the same vertical
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plane as the mixer-pipes 21. The spaces
above the level of the grate befween the
mixer- pipes and supplemental air-supply

pipes  and below the burner-pipes are filled

in with briek-work 23, which prevents the pas-

sage of air-into the furnace at the sides of

the grate-bars, and the latter are in operation
covered with a layer of cinders or other in-
combustible material, which permits only a
small quantity of air to be drawn through
the grate into the furnace. A layer of brick
or other refractory material 24 is also placed
upon the tops of the burner-pipes 17, in or-
der to protect thelr upper portions from the
action of the heat, as well as to deflect the
flames from the bnrner -openings toward the
center of the furnace. Thelower ends of the
supplemental air-supply pipes 22 are pro-
vided with flaring mouth-pieces 25, which are
fitted with- hmﬂed valves or door& 26, which
may be ent1rely closed or opened to a nreater
or less degree by regulating rods or ba,rs 27
which are co‘upled to their pivots and extend
outwardly through the fire-front 5%,

A steam-jet pipe 28, communicating with a

supply-pipe 29, leading from the steam-space

of the boiler, extends into each of the mixer-
pipes 21 and supplemental alr-supply pipes
292, said jet-pipes being governed by cocks 30,
which are actuated by rods 31, extending
outwardly through the fire-front ad;]acent to
the rods of the doors 20.

The steam discharged from the. jet-pipes-28
serves to draw in air similarly and supple-

mentally to the action of the gas discharged

from the jet-pipes 19, and is of special advan- |

tage when, by reason of a temporary low press-
ure of gas, sufficient air is notinjected by the
cas-jets. The escaping steam is further de-
composed by the heat of the furnace, and its
constituents, combining with the gaseous ele-

ments in combustion therein, correspondingly
increase thelir caloritic etiect and tend to pre-
vent the deposition of unconsumed carbon in

the form of soot in the bhoiler-tubes.

It will be seen that my improvement is
readily applicable at comparatively slight cost
to boiler-furnacesof anyof the 01‘clinary types

one side of the furnace above the grate-level

: '405,497

without requiring alteration or modification

of the construction of the furnace proper or
of the accessories employed for burning solid
fuel therein, thereby attaining the substan-
tial advantage of enabling the same to be
used for such periods asmay be desired when-

ever, by reason of a deficiency in the supply

of gas, breakage or derangement of mains or
valves or for any other reason such operation
may become necessary or be deemed advis-
able. The only preliminary required for ap-
plication to existing furnaces 1s, as above
stated, the removal of a orate- bar on each
side, and upon the withdr awal of the bed of
cmder from the gratethe furnace is, without
other prepa,ratmn in readiness to be fired
with c¢oal 1n the nsual manner.

of air and gas are provided for under varia-
tions of gas-pressure by the steam-jets and
valved air-supply pipes, and an effective ap-
plication of heat to the boiler 1s attained by
the lateral burner-pipes and transverse direc-

tion of the flames issuing from the Serle% of

burner-openings therein.

I am aware that boiler-furnaces havmg a
series of vertical passages or pipes formed in
or extended through their side walls-for the

injection of jets of air and steam or of gas

and air above their grates have been hereto-
fore proposed and illustrated, and also that
perforated burner-pipes for the combustion of
gas were known in the art prior tony inven-
tion. Said devieeS I therefore distinetly dis-
claim. - -

The leading and ehametemsﬂc fea,tm‘e In
which my invention differs from boiler-fur-
naces of the type above diselaimed 1s that in

the former the gas-burning devices provided

are of such construction astobelocated wholly
between the side walls of the furnace, and,
being thus independent thereof, are apphca,-
ble to any of theordinary boiler-settin gs with-
out 111?01?1110 modification therein, whﬂe in
the latter a- Settmﬂ of special constructmn 18
required to ,admit ol their employment. 1
thereby attain the advantages of structural
economy and faecility of application to exist-
ing furnaces, with the presentation. of - appli-

The admix-
ture and regulation of the proper proportions
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ances of such character as will not in any .

wise interfere with the use of solid fuel when-
ever the same may be found necessary.

I claim as my Invention and desire to se-
cure by Letters Patent—

1. The combination, with a bmler—fm*nace,-

of two perforated burner—plpes each sup-
ported longitudinally within and adjacent to

mixer-pipes leading through the furnaces

120

y 125

from the burner-pipes into the ash-pit and

having open lower ends, and gas-jet pipes
eommumcaﬂnn with a common supply-pipe
and leading mto the lower ends of the mixer-
plpeb Substantmlly as set forth. |

2. The combination, with a boiler-furnace,
of two perforated burner-pipes each sup-

ported longitudinally within and adjacent to

130
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one side of the furnace above the grate-level,

a series of grate-bars supported in the fur-

nace below Sald burner-pipes and between
the vertical planes thereof, mixer-pipes lead-
ing through the furnace from the burner-
pipes into the ash-pit and having open lower
ends, and gas-jet pipes communicating with
a common supply-pipe and leading into the
lower ends of the mixer-pipes, substantially
as set forth. |

5. The combination, with a boiler-furnace,.

of two perforated burner-pipes each sup-
ported longitudinally within and adjacent to

one side of the furnace above the grate-level,

mixer-pipes leading through the furnace from

~ the burner-pipes into the ash-pit and having

20

open lower ends, two or more connected gas-
distribution pipes supported in the ash-pit,
gas-jet pipes leading from said distribution-
pipes into the lower ends of the mixer-pipes,
and a gas-supply pipe communicating with

said dlstmbumon-plpee substentmlly as set,

forth.

4. The combination, with a boiler-furnace,
of two burner-pipes each supportedlongitudi-
nally within and adjacent to one side of the
furnace above the grate-level and perforated
with burner-openings on its side nearest the
center of the furnace, a series of grate-bars
supported in the furnace below said burner-
pipes and between the vertical planes thereof,
a brick filling interposed between each of the
outer grate-bars and the adjacent side of the

- furnace, a layer of brick or other refractory

35

material supported on the top of each burner-
pipe, mixer-pipesleading through the furnace

from the burner-pipes into the ash-pit and |

having open lower ends, and gas-jet pipes

communicating wi
and leading 111t0 the lower ends of the mixer-
pipes, substantml 'y as set forth. -

5. The combination, with a hoiler-furnace,
of two perforated b11111e1-p1pes each sup-

. ported longitudinally within and adjacent to

one side of the furnace above the grate-level,
mixer-pipes leading from the burner-pipes
into the ash-pit of the furnace and having
open lower ends, gas-jet pipes communicating
with a common supply-pipe and leading into
the lower ends of the mixer-pipes, and steam-
Jet pipes controlled by regulating-valves and
leading into the mixer-pipes, eubstanbla,llv as
set for th

6. The combmatmn with a boiler- furnace,
of two perforated bmnel-plpeS each sup-
ported longitudinally within and adjacent to
one side of the furnace, mixer-pipes leading

from the burner-pipes into the ash-pit of the

furnace and having open lower ends, gas-jet
pipes eommumeatmﬂ with a common supply-
pipe and leading into the lower ends of the
mixer-pipes; supplemental air-supply pipes
leading from the burner-pipes into the ash-
pit, regulating doors or valves hinged or piv-
oted to the lower ends of said supplemental

th a common "5111:)p1§?—pipe'

40
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alr-supply pipes, and steam-jet pipes con-

trolled by regulating-valves and leading into
the Supplemental au-supply pipes, substan-
tially as set forth.

In testimony whereof I have hereunto set
my hand.

TERRENCE MCSWEENEY.

“ﬁtnesses
J. SNOWDEN BELL
. R. H. WHITTLESEY
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