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X NITE D STATES PATEN T OFFICE.

 EDWARD A. UEHLING, OF BETHLEHEM, PENNSYLVANIA.

FU RNACE FOR BURNING GASEOUS FU EL-. -
JPEGIE'I@A TIOI\! forming pa.'.rt of Lietters Patent INo. 318, 328 dated May 19 1885
Y . | | o | Application ﬁled July 12 1884 (\Tu madel) o |
To all whom it may concer: | pipes being eonnected with the boilers a eir-
- Be it known that I, EDWARD A. UDHLING | culation of water is maintained therein, and
a citizen of the Umted States, residing at | consequently they are always kept from bemﬂ* |
Bethlehem, in the county of Northampton and_ ‘unduly heated, and thus prevented from _bmn- 55
5 State of ]?enusylvanm haveinvented new and | ing out. 50, also by reason of these pipes
useful Improvements in Furnaces for Burning | the w ater- heatmﬂ space of the boiler is con-
(Gaseous Fuel, of which the follownmm a speci- | siderably mcleqsed for the pipes really form
fication. a contlnuation or e};tension of the boilers.
~ This invention relates to furnaces in which Directly in front of the vertical pipes & is 60
10 a gaseous fuel is employed as a heat-produc- armnged a series of partitions or abutments,
ing agent; and the said invention consists of | ¢, formed of fire-brick, which extend from the
2 pecuhar novel construction of the burners front plate, 7, in pOSltIOH butween the said
for the purposes intended, having special ref- | pipes, as showu in Figs. 4, b, and 6. These
erence to a perfect commmﬂlmn and combus- | fire - brick partitions are held in place by 65
15 tion of the gaseous fuel, the utilization of the flanges I, formed on the plate %, which plate
heat genemted and the clurablllty of the parts. in tmn is held by a flange, o, on the pipe c.
By ““burners’’ is meant the orifices or openings | These abutments and pipes are provided to
- * where the gas and air meet, are commingled, | form a series of separate burner entrances or
and combustlon of the same takes place. inlets for the gas and air, as will hereinafter 70
»o Referring to the accompanying drawings, | appear. The front plate, A, of the combus-
"~ Figure 1 represents a front elevation, partly | tion - chamber 1s pr ovided with a series of
in seetlon Fig. 2 asectionalside elevation, and 0pemnﬂs having doors f, for cleaning the burn-
Kig. 3 aveltlcal transversesectional elevatwn ers, as seen in Fig. 1, and at the front of the
 of the furnace and burner for gaseous fuel, con- | furnace is the gas-main G, which connects with 75
25 structed according to the nwentlon as ap- | every alternate space formed by the parti-
plied to a battery of two cylindrical boilers, l tions ¢ through a narrow opening or channel,
arranged to burn the waste gases of a blast- g, Figs. 1, 2, and 4. |
furnace Fig. 4 is a horizontal section of a A- 18 the air-chamber arranged .at the rear
portion of thie front of the combustion-cham- | of the furnace beneath the absorptmn cham- 8o
30 berofafurnace,showing the burnersasapplied | ber S thereof, and connecting with every al-
thereto; and Figs. b and 6 represent similar | ternate space between the p‘lrtltlon walls7, the
Views, I‘}g 6 illustr ating a modification inthe | same as the gas-main G, by a series of chan-
o construction of the burners. | nels, a, for med in the furnace-wall and extend-
' B B represent two ordinary cylmdrle‘ﬂ mcraround beneath the absorption and combus- 85
35 boilers, arranged in the usual or any preferred tion. chamber 'C, and entering every alternate
manner within the absorption-chamber S, and | space between the partitions4,as shown in Iig.
having the surrounding walls W. Benea,th 4. By reason of the air having been conducted
~ the front of these bmlers B isthe combustion- | from the rear of the furnace in contact with |
chamber C, having a door, U, for admittance | the heated walls of the absorption and com- go
3 40 to the same At the front of this combustion- | bustion chambers, it is supplied to the brrners
chamber C are arranged the burners for the | In a pleheated con(htlon and this heating of
oaseous fuel. | | | the air is effected by the utilization of heat
Beneath the front end of the boilers B, and | that is usually lost—viz., the heat absorbed by -
connected with the steam-space theleof by a | the furnace-walls fmm the absor ptlon and g5
45 Pipe, e, and with the water-space by a pipe, | combustion echambers.
d, 18 &1rangedm horizontal pipe, ¢, and at the The operation of the parts 1S as follows
bottom of the chamber C is a similar plpe ¢’. | The waste gas from a blast or similar furnace
These horizontally-arranged pipescand ¢ are { entering the conduit G under pressure is con-
- connected by a series of vertically-arranged | ducted by the narrow inlets ¢ to every alter- 10c
50 pipes, b, placed a suitable distance apart as | nate space between the partitions ¢ from -
shown in I‘lﬂs 2 and 4. By reason of these | whence it passes ¢ ‘uound the pipes b in dwlded
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streams to the combustion-chamber C. Ag |

the same time a stream of air enters from the
conduit A, passes through inlets a, is heated,
enters every alternate space @' between the
partitions 4, and escaping around the vertical
pipes o in thin streams into the combustion-
chamber C. The vertical partitions 7 are ar-
ranged to project sufficiently between the
pipes b to form a narrow passage on each side
of each pipe for the gas and air,whereby the
sald gas and air are caused to enter the com-
bustion-chamber in the proper proportions in
the form of thin sheets. The gas and air be-
Ing delivered from every alternate opening
over and around the water-protected pipes

between the abutments, the streams of gas and.

alr meet and commingle with each other, as
shown in Fig. b, thereby insuring a complete
combustion of the same. |

It has been stated above that the gas and
air enter the combustion-chamber; but such,in
reality, is not the fact, for the ignition of the
gaseous fuel very largely takes place at the
entrance g to the combustion-chamber be-
tween the vertical pipes 6.  For this reason

~said pipes are subjected to a great- degree of
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heat, and would soon be destroyed were it not
for the circulation of water therein, as herein-
before described. By reason of the gas and
alr being caused to enter in a thin sheet a
perfect commingling of the same is the result,
and therefore a greater heat without loss is
obtained.

~ Instead of having the plate & with the lugs
l, for supporting the fire-brick 4, as shown in
Figs. 4 and 6, the plate may be dispensed with
and the entire front of the furnace formed of
fire-brick, as shown in Fig. 5; so, also, instead
of having the vertical pipes b separate, as
shown in Figs. 2, 4, and 5, they may be ar-

Tanged In pairs with a fire-wall between them,

as shown in Fig. 6, and the edges of the par-

-titions 4 may also be protected by water-pipes,

45

as shown in said Fig. 6.

The construction of the burners compels
the air to enter the combustion-chamber in a
thin sheet and to strike a similar sheet of gas

- ab right angles, or nearly so, thus furnishing

53
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thebest condition for combustion, initial heat,

and penetrating surface contact.

As shown in Fig. 5, the gas-jets, which
enter the combustion-chamber with some
force, carry with them the air-jets, rendering
escape irom contact and union lmpossible,
thus securing complete combustion in the
chamber C, creating the greatest possible heat
at once, reducing the space for combustion to
2 minimum, and increasing the absorption-
Space to a maximum, which is the best possi-
ble condition for economical and efficient
working. |

Constructing the burners in the manner de-
scribed, several other advantages are gained.
They will not clog, they are rendered inde-

structible by the heat, and in connection with |

steam-boilers add to their etficiency by con-
siderably increasing the heating-surface.

provided with a blow-off cock.

318,328

The pipes ¢ and ¢ are provided at each end

with removable heads, and the one ¢ is also
(Not shown.)
I claim—— ‘
1. Ina furnace adapted for burning gascous

fuel, a burner composed of aseries of vertical

and horizontally-arranged pipes, through
which 1s maintained a circulation of water,
and a series of partitions interposed between
sald vertical pipes, combined with suitable
Inlets for supplying a volume of gas and air

| to the burner, substantially as described, for

the purpose specified. . |

2. In afurnace adapted for burning gaseous
fuel, the combination, with the bnilers B, of
the horizontally-arranged pipes ¢ and ¢ and

70
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vertical pipes b, the said pipe ¢ connected

with the steam and water spaces of the boiler
by pipes ¢ and d, respectively, and the verti-
cal partitions ¢, arranged between the vertical
pipes b, substantially as and for the purpose
described. | o

3. Inaturnace adapted for burning gaseous
fuel, in combination with the horizontal pipe

¢, formed with the lug o along its front, the -

QO

inclosing-plate h, formed with deors f, and -

lugs [, combined with the pipe ¢, vertical
pipes b, and fire-brick partitions 4, substan-
tially as and for the purpose described.

4. Inafurnace having the absorption-cham-
ber S and combustion-chamber C, the air-main
A, formed at the rear of the furnace beneath
the absorption-chamber, the series of narrow
passages a,passing beneath the absorption and
combustion chambers, and the gas-main G at
the front of the furnace, having series of nar-

95
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row inlets ¢, combined with a. burner com- -

posed of a series of horizontal and vertically-
arranged water-pipes, andfire-brick divisions
or partitions, substantially as and for the pur-
pose described. _

b. A burner for furnaces adapted for burn-
ing gaseous fuel, composed of a horizontally-
arranged pipe, a series of pipes connecting
the horizontal pipe, and a series of divisions
or abutments interposed between said verti-
cal pipes to form narrow openings between
the abutment ends and vertical pipes, substan-
tially as and for the purpose described.

6. A burner for furnaces adapted for burn-
ing gaseous fuel, composed of a series of ver-
tically-arranged pipes ordeflectors, a series of
abutments arranged to project between said
vertical pipes or deflectors, a series of spaces
formed between the vertical abutments or par-
titions, and a series of air-inlets communicat-
Ing with the spaces between the abutments or

‘partitions, combined with a gas-main at the

front of the furnace communicating with evVery
alternate flue-space, and an air-main beneath
the rear of theabsorption-chamberof the fur-
nace,also communicating with every alternate

flue-space, substantially as and for the pur- -

pose described.

7. The combination, with a combustion-
chamber, of a series of separate burner-en-

| tfrances for gaseous fuel, formed by and be-
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relatively arranged to direct streams of flame,
gas, and air over and around their walls un-
der pressure into the combustion-chamber.

8. The combination, with the main (, con-
taining gas under pressure, of a system of wa-
ter - protected pipes and wall - abutments ar-
ranged to form burner-orifices over and around
said pipes, ommumcatmg with sald main,
and independent air-supplying inlets commu-
nicating with said burner-orifices over and
around sald pipes.

9. The combination, with a system of sepa-
rated water - preteeted pipes. and vertical
abutments arranged at the front wall of the
combustion-chamber to form burner-orifices
over and around said pipes,of front doors, f,ar-

ranged to give access to the burner-orifices be-

tween said vertical abutments.
10. The combination, with a system of we-

ter-protected pipes, and wall- abutments ar- |
_rano‘ed to form burner-ori

ices, and gas and

air supplying mains cemmumcatlne' with said |

'tween water-protected pipes and abutments | burner-orifices, of ignition-chambers a’ g, ar-

‘ranged between the said burner-orifices and

the said supply-mains, whereby the gas and
air are caused to commingle in combustion
and to pass in flame under pressure through

the burner- orifices 1nto the eombustlen eham-
ber.

25_
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11. The eombmatlon, with a furnace com- -

bustion-chamber and a system of pipes and

abutments constructed and arranged to form
burners for gaseous fuel, and one or more
steam-boilers, of means f01 connecting said

burner-pipes with the boiler water- -space, sub-
stantially as described, whereby to afford wa-
ter-protection to said burner-pipes.

In testimony whereof I have hereunto set

35

my hand in the presence of subscribing wit- 40 o

nesses. . |
| EDWARD A. UEHLING.
Witnesses:

E. W. ULMAN,

J. D. PRANKLEY,

J. DAVIS BRODHEAD.
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