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UNITED STATES

LEWIS LAWTON, OF TRENTON, NEW JERSEY.

STEAM-BOILER FURNAGE.

SPECIFICATION forming part of Letters Patent No, 491,570, d&ted February 14, 1893,
Application filed June &, 1890, Renewed November 3, 1892, Serial No, 450,822, (No model.)

To all whom ¢t may concerr:
Be it known that I, LEwWIS LAWTON, a citi-
zen of the United States, residing at Trenton,

“in the county of Mercer and State of New Jer-

sey, have invented certain new and useful Im-

provements in Steam-Boiler Farnaces; and I
do hereby declare the following to be a full,

clear, and exact description of the invention,
such as willenable others skilled in the art to
which itappertains to makeand use thesame.

“The present invention relates to an im-
proved construction of furnace, designed es-
pecially for usein connection with steam boil-

“ers, though some of its features are adapted

for other furnaces.

It has for its object to obtain a maximum
degree of heat from a minimum amount of
fuel; and to this end it consists in the novel
construction hereinafter described and
claimed, whereby the products of combustion,
after leaving the fire-pot and passingover the
bridge-wall, are fed with air taken 1n through
peculiarly arranged flues and delivered there-
to in a highly heated condition, the produets
being then defiected under an arch some

“distance beyond the bridge-wall, at or about

which point a further supply of air is intro-
duced, whereby the escape of the products is
retarded and a thorough commingling of the
air supply therewith is insured; from which

~  results a more complete combustion and con-
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sumption of the gaseous products, greater
economy in the use of fuel, a more intense
heat with less smoke, and, generally, an 1n-

creased efficieney in the furnace.
In the accompanying drawings forming a

~ part of this specification, Figure 1,1s a longi-
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tndinal vertical section; Fig. 2, is a front ele-
vation; Tigs. 8 and 4, are vertical transverse

ively, Fig. 1; and Figs. 5 and 6, are detailed
views of the bricks or slabs with which the
arch is formed. | |

Like letters denote the same parts in the

several views. |

A is a steamboiler of any preferred form or
structure, that shown being of the common,
eylindrical, tubular type.
"B is the fire-box, underlying as usunal the
front end of the boiler. -

rear ends.
| formed by the cut away portions ¢ and €’ in 100

1 C denotes the usual grate-bars, and D" the

ash-pit beneath. |
- D, D/, D% are the doors ordinarily provided,

and E is the bridge-wall, located at the rear.

end of the fire-box, as usual, extending con- 13
1 siderably above the grate-bars, and reaching -

to near the under side of the boiler, the con-
struction and arrangement of parts thus far
described not being unlike that in.common
use in this type of boiler furnaces. '

- Formed in the brick-work inclosing the boil-
er, on either side of the fire-box, are the air-
supply flues K, opening at their front ends at

J, on either side of the door D’, at about the

level of the front ends of the grate-bars, and
extending at their rear to and beyond the
bridge-wall.
partitions K’, arranged alternately as shown,
those from the top of the flues extending to
near the bottom thereof, and thoserising from
the bottom extending to near the top.

In the bridge-wall, near its upper edge, is
formed the air-chamber or passage H, extend-

ing from end toend of the wall and communi-

cating at each end with the flues K near the
rear ends thereof. This passage is provided
along its length with outlet openings M ar-
ranged horizontally and opening into the
smoke-flune in rear of the bridge-wall. At
some little distance in rear of the bridge-wall
is' the partition I, its lower end being arched
as shown, and extending slightly below the
upper edge of the bridge-wall.
this partition is made up of the bricksorslabs
E and E’, the upper ones kK being cut away

i

on their under sides at the center,asate,and

the lower ones E’ being cut out on their upper
sides, as shown at ¢’, for a purpose to be pres-
ently described. As before stated, the air-

sections on the lines 3—3 and 4—4, respect- | flues at the side extend beyond the bridge-

wall and terminate at a point opposite the
ends of the arched partition F. DBetween the
bridge-wall and this partition these side flues

communicate with the smoke-fiue by small

openings N. The arch F is provided with an
air-chamber or passage (x,extending through-
out its length and communicating with the
air-flues K at the sides of the furnace at their
This air-passage 13 conveniently

These flues are provided with

The arch of .

6o

0

75

8o

35

0o

95




491,570

the bricks composiug the arch, the cut away | ber causes them to be thoroughly consumed

portions registering with each other when the

‘bricks are placed in position one upen the

other, and forming the passage G. In one
side of each of the lower bricks E’ is cut the
vertical channel d, which, when the bricks

are in position and the ar eh completed, form
outlet openings from the passage, similar to

- the openings leading from the passage 1in the

IO
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bridge-wall.

The construction bemg as above desm 1bed
the ]_:n:'vz)(’i uects of combustion passing over the
upperedgeof the bridge-wallimpinge against,

and are deﬂected dowuwmd and bloken up

by the arch F. As they pass the bridge-wall

~ they are supphed from the under Slde with
fresh air,drawn in through the flnes K at the

20

sides.

side of the fire-box and dl&GhdI“’ed through

the openings M in the air-passage H. The-
small openings N in the sides of the flues K.
afford an additional supplyof fresh air at the |
Passing on under the arch If the gas-

ecus products are again supplied with air
from above through the openings d leading

from the passage (_T in the arch. The ﬂues‘
K, being located in the side walls of the fur-

' nace contw uous to the fire- box and extend-
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‘ing along the smoke-flue, cause the air- SUP-
ply passing thelethmuu*h to be delivered in

a highly heated condition. The mouths J of
these flues may of course be provided with
suitable draft regulators to increase or di-

* minish the amount of fresh air admitted. The

- ‘.IIQ
T

partitions K’ arranged in these flues, as here-

tofore described 2 .,.,nd shown, form a cireuitous -

passage for the air, plaetlcally lengthening

the flues and aﬁ‘ordmfr extended hecttmﬂ* SUr-

- faces against which the alr impinges.

40

45

To efrect the best results I have found that

the air should be delivered at the points de-

~ seribed from the side flues, heated to about
800 Fahrenheit, and this construction is well |

adapted to ploduee this result. The air car-

ried through theseside flues and being heated |
to appmmmately this degree, then commin-
frled with the gases in the combustion cham- |

and produenw a white flame. The air thus
highly heated is delivered at different points

as described in finely divided currents, there-
by causing an active combustion of the un-

‘consumed . products, and insuring an intense

heat with little or no loss from smoke &e.
What I claim and deswe to secure by Let-

ters Patent is;—

1. In a furnace, the combmatmn of the fire-
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box, the bridge- Wall reaching above the grate

bats-, the arch in rear of the wall extendmn‘

below its upper edge, the air flues in the side

walls of the fuma,ce, the air-chambers in the

bridge-wall and the arch, communicating
uesand openinginto the smoke

W1th the side f
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flue, and the openings N, leading from the

81de flues into the rear of the combuqtlon
chamber between the ‘bridge- Wall and the
arch, substantially as desevlbed |

2. Tn a steam-boiler furnace, the combina-

tion of the fire- box, the bridge- wa,ll the arch
in rear of the latter the alr-ﬂues in the side

walls of the furnaee having the partitionsI’,

the air-passages in the budn‘e wall and the'
arch, communiecating at theu ends with the
air ﬂues and opening into the Smoke flue, and

the openings N, whereby the air-flues commu-
nicate with the Smoke flue between the bridge-
wall and the arch, substantially as descmbed

3. In a steam b01le1 furnace, the combina-
tion of the fire-box, the blldﬂ‘e wall, the air-
flues in the side walls of -the fumace and the
&Ieh in rear of the bridge-wall, said ELIGh be-
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1ng formed of the brlcks £ and " (,m} away

on +he11 adjacent faces as at ¢, and ¢’, to form
the air-passage G commumcatmﬂ' with the

air-flues and opening into the smoke-ﬂue sab~

stantially as deseribed.
In testimony whereof I affix my signature in
presence of two witnesses.

- LEWIS LAWTON.
Witnesses: |
- Jos. L. WATSON,
L. SCHOONOVER.
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