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To all whom it may concern: -

Beitknown that I, JAMES B. SWEET, of Mal-

den, county of Middlesex, State of Massachu-
setts, have invented an Improvement in Fuar-
naces, of which the following description, in
connection with the accompanying drawings,

~1saspecification, like letters on the drawings
~ representing like parts.

‘This invention relates more particularly

to steam-boiler furnaces, and has for its ob-

ject the production of means whereby a more
complete and perfect combustion of fuel is

- attalned, thereby greatly lessening or practi-
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cally doing-away with the generation of smoke’

and increasing the efficiency and decreasing

- the amount of fuel used, the construction for.

effecting such results being very simple, du-
rable, and economical. = S |
In carrying out my invention I admit fresh
airinto the bridge-wall and discharge it there-
from at the top in a highly-heated state to
combine with the products of combustion and
effect a thorough consumption thereof, the air
being heated in such manner that the exit
therefor in the bridge-wall is maintained cool

~ enough to withstand the fierce heat generated

adjacent thereto. | S .
Figure 1 is a longitudinal vertical section

of a furnace embodying my invention, a por-
tion of a steam-boiler being shown in eleva-
tion. Fig. 2 is a transverse sectlional view,
~ enlarged, of the fresh-air delivery and heat-

Ing device on the line 2 «, Fig. 1; and Fig. 5

1s a partial top or plan view of the bridge-wall

with the air-heating device applied thereto.
The boiler A, of any usual construction, is

set above the bridge-wall B, located at the
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back of the fire-chamber C, provided with a
suitable fuel support or grate D above the
ash-pit C'. -

The bridge-wall B has a transverse cham-
ber 0 therein extending from one to the other
side and open at its top, a suitable fresh-air

- Inlet 0" opening into said chamber, as-clearly

shown in Fig. 2, preferably at one side.
A preferably metallic plate d covers the

top of the chamber b, resting on the top of

the bridge-wall, and a second plate d’ is sus-

- pended by suitable bolt-rods X from the plate

d and secured in place within the chamber
b, parallel to the plate d, but above the air-

“inlet o',

ended pipes d? are secured in said holes, de-
pending from the plate d and preferably ex-
tendingsomewhat below the plate d’, asshown
best in Figs. 1 and 2. ' _ -

The plate d’ extends from one end wall of
the chamber b to the mouth of a flue bX in the
other end wall and fits snugly between the

front and back walls, so that the chamber is

divided thereby

into two parts connected at

the end farthest from the inletd’ by the lue b*.

The fresh air enters, through pipe b’, into
the space between the plates d and d' in the
direction of the arrows 5, Fig. 2, impinging

against the plate d and tending to reduce its

temperature raised by the produects of com-
bustion passing over the bridge-wall B. As

‘heat 1s thus withdrawn from the plate d it

raises the temperature of the air, which fol-
lows the direction of the arrows 6, Fig. 2,

through the flue X and passes beneath the

plate d' to the open lower ends of the series
of pipes d?, which latter are heated by conduc-
tion from the plate d, as well as by passage

o Each plate is provided:with a series of holes,
the holes in one plate being in vertical aline-
ment with the holes in the other, and open-
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of the warmed airaroundthem. Theair then

ascends through the pipes and is still further

heated thereby, so that it emerges at the top

of the bridge-wall in a highly-heated state,
and thence mingles with and supplies oxygen

to the products of combustion, which are
thereby brought into a high state of combus-
tlon, consuming any products which have not

been consumed or reduced to a gaseous con-

dition when they reach the bridge-wall.

_ As the heat above the bridge-wall is intense

the plate d would in a short time become use-
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less from disintegration were it not for the -

contiuual abstraction of heat therefrom to
heat the incoming fresh air, and heat is also

abstracted by eonduetion to the &t-ta,ehed-'.

tubes d-. | o
It will be seen that the cold fresh air serves

to maintain the cover-plate d at a suitable

temperature to withstand the furnace heat

and that the abstracted heat is taken up by

the air, so that the latter is highly heated at

its discharge, and hence will not cool down
the fire at all.

I am aware that it is not broadly new to de-
| liver fresh air to the products of combustion
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at the top of the bridge-wall of a furnace, but
so faras I am aware the grating or similar
structure through which the air is discharged

must be constantly replaced, and the air 1is

not thoroughly heated prior to its discharge.-

By my invention I effect great economy in
fuel, attain greater efﬁeleney from the fuel

| eonsumed a,nd prevent the outpouring of

IO
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great volum es of smoke from the stack, it be-

ing well known that the smoke is composed
of the unconsumed products of combustion
and is not only very ob,]ectlonable, but is a
positive loss in efficiency.

The entrance-pipe 0’ is shown 1n Fig. 2 as
provided with a suitable dampeyr b° to regu-
late the admission of .fresh air, and inasmuch

as the cold air sometimes tends.to keep the

pipes d* adjacent the inlet too cool I may in-
troduce exhaust or live steam into the pipe b’
by means of a pipe f, leading thereinto.

By making the heating devme as shown

dust, elndels &e., can pass- down through the
tubes d? into the chamber b, from Whmh they
can be readily removed, and 1f necessary,

the two plates and the pipes can be bodily-

lifted from the bridge-wall chamber.
Having described my invention, what I

claim, and desire to secure by Letters Patent,

18—

1. Inafarnace h&TlI]ﬂ‘ a bridge-wall having

two superposed t1 AnsSverse cha,mbem therem
a perforated top for the upper chamber, a

~ fresh-air inlet for said chamber at one- end
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and a connection between the two cha,mbers
at the opposite end, and flues extending from
the perforated top through the upper and
opening into the lower chambel to heat the

air as it passes throuﬂ'h the upper chamber

through said flues, substantially as deser 1bed
2. In a,'furna,ce, a bridge-wall, a transverse
chamber therein having a fresh-air inlet, a

prior to 1ts entrance into and discharge
40

perforated cover-plate for the top of the cham-

ber, depending open-ended pipes secured to
said plate, a second perforated plate between
the open lower ends of said pipes and the air-
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inlet, dividing the chamber into two compart-

ments, and a connection between said com-

partments at the end of the chamber removed

from the inlet, whereby the fresh air passes
into the upper compartment around the pipes,

to enter thence the lower compartment and

pass up through the depending pipes to be
discharged at the top of the bl 1d0*e wall, sub-
stantmlly as described.
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In a furnace,a bridge - WELH havmﬂ* a

C]l_&l]flbel therein, parallel perforated top ::Lnd..

bottom plates in said chamber, dividing 1t

intoupper and lower compartments, pipes.de-

pending from the upperandextended through

| the lower plate and open from end to end, a
communication between and at one end. of

said compartments, a fresh-air inlet opening
into the opposite end of the upper compart-

ment, and independent means to heat the in--

coming fresh air, substantially as deseribed.

In testimony whereof I have signed: my
name to this specification in the:presence ot
two &ubbcubmn‘ witnesses..

JAMES B. SVVEET

Witnesses:
Joun (. ED'WARDb
EMMA J. BENNETT.
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