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To all whom it may concern :

Beit known that I, BENJAMIN BAYLISS, Sr., |

of Pittsburg, Pennsylvania, have invented a
new and useful Improvement in Heating-Far-
naces, which improvement is fully set forth in

the following specification, reference being had |

to the accompanying drawings.

Similar letters of reference indicate corre-
sponding parts. |

This invention relates to an apparatus for
the more perfect combustion of fuel, and hience
the greater economy of the same. 1t is some-
times said that “smoke once formed cannot

be consumed in the same furnace ”’—that it is

irreconcilable with the operations of nature.
The formation of smoke arises out of the fail-
ure of some of the processes preparatory to
combustion or the absence of some one of the
conditions which are essential to perfect com-
bustion. Smoke is-the very result of a defi-
cient supply of heated air. Seeing that if such
heat and air had been supplied smoke wonld
not have existed, therefore I desire to remark
tor the more clear understanding of my inven-
tion that a distinetion should be made and ob-
served between the prevention of smoke and
the formation of smoke. With my invention
I prevent smoke by not making it. The color
of smoke does not determine the combustible
gases wasted and carried off. Carbonic oxide,
carbureted hydrogen, and various other hydro-
carbons are carried off invisibly in the form of
vapor, and as they are all combustible they are
so much loss of fuel. Toovercome this waste
of combustible gases, to consume them, and to
avold the nuisance of smoke is the object of
my invention. Often the products of combus-
tion pass off unconsumed for the want of space

to evolve or expand, not having room for the

mixing or commingling it with the proper sup-
ply of atmospheric air, either cold or heated,
and thus it is wasted. To supply this demand
I enlarge the tlue in rear of the bridge-wall by
a gradual inclination of the back of the bridge-
wall from the top rearward, and thus form a
diving-flue. By this means the air from the
uppermost supply-nozzles not only drives back
the intense heat, but causes a complete admix-
ture of the gases, and by this intimate mixture
complete combustion is the result. By the en-
largement of the rear flue or auxiliary combus-
tion-chamber I am enabled to expose to the

b

‘the flame and gases in the enlarged portion of

heating-surface a greater surface of the boiler-
plate. - This chamber by its inclination and

enlargement forms not only a greater heating-
surface thhran has heretofore been presented,

but also forms a reverberatory chamber where
the combustible gases escaping from the for-
ward chamber are thoroughly mixed and ig-
nited and entirely consumed, thas preventing
the formation of smoke, and thereby the con-
sequent economy of fuel and the heat of the
furnace being utilized as far as possible.

It may be further stated that the grate is

entirely dispensed with, and that a less quan-
tity of fuel is required for the generation of a
given quantity of steam than by any other far-
nace known to me, and this resalt I produce
by the reverberatory and evolving. action of

the furnace and increased area of plate-sur-
face.

To thisend my invention consistsin forming
the principal combustion-chamber with a solid
bottom, and supplying said combustion-cham-
ber with fuel to a point nearly on a level with
the bottom of the fuel-supply door, as shown

by the dotted lines. Toarough this tnass of fuel

Itorce a blast of air by means of pipes adapted

for that purpose. At nearly the npper surface
of this chamber [ locate another blast-pipe and
above the line of the top of the bridge-wall, so
that the gases evolving trom the mass of fuel
below are instantly transferred to the enlarged
combustion-chamber in the rear, where the air
from the upper blast and the combustible gases

are thoroughly mixed, ignited, and consumed. -

It 1s absolutely essential to perfect combus-
tion to have suofficient space for the thorough
intermingling of air and gases, and to perfect
this mingling the air must be highly heated,
so that a nnion may tauke place between them.
Then to heat the air I pass it entirely through
the front combustion - chamber, striking the

gases at the throat formed by the bridge-wall

and the boiler-surface. The air thus heated

unites with the flame and escaping combusti-
ble gases, expands in the rear combustion-

chamber, and by its enlarged area the mixture
has time to be temporarily in a quiescent state,
and thus the mixture is complete when it be-
comes a clear, pure, and incandescent heat,

Between the upper and lower blasts is lo-

| cated a projecting slab or piece, and at a point
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on a level with the bottom of the feeding-door.
The object of this plece is twofold—first, to
prevent the fuel from falling, and, se(,mldlvr
prevent it from falling upon the air- supp]v

pipe.

1t is well known in practice that very large
lumps of coal, often weighing from twenty-five
to fifty pouuds,. are thrown into the furnace.
Should these fall on the pipe, which 18 put
transversely across the front ot the furnace,
they would loosen the joints and cause them

to leak. This plate thus protects the said pipe

from injury.

It will be observed that the sill of the feed-
ing-door inclines inwardly from the top of the
projecting piece. The object o! this 1s to fa-
cilitate the emptying of the shovel of coal and
the instantaneous shutting of the door, there-
by preventing the admission of cold air to the
gases, which would be detrimental and inju-
rious. |

Having set forth the principles upon which

my invention is based, and to enable others,
- skilled in the art to which it appertains to un-

derstand it, L will refer to the accompanying
drawings, forming part of this specification,
and point out the various parts by letters of
reference which will denote like partsin all the
figuares.

Figure 1 illustrates a vertical longitudinal
section through the center of the furnace and
boiler. Fig. 2 represents a front elevation,
clearly showing the various outer parts in po-
sition. the blower contrivance not being shown.

A is the combustion-chamber, which 1s pret-
erably filled with fuel to a point nearly even
with the feeding-door. The walls of the fur-
nace form the bottom,a grate being dispensed
with.

D is the boiler, being of the ordinary kind,
although other kinds ot boilers may be used ;
or an arch such as i1s used in metallurgy may
be substituted, preserving, however, the throat
feature of the apparatus.

A?is the flue or rear combustion - chamber,
having the enlarged sides and rear downward
inclination.

A’ A’ are the ash or ¢linker removing doors,
and B and C the horizontal air-supply blast-
pipes.

I is the main air-flue to blower, and G the
upright service-pipe connecting pipes B and C.

It will be observed that the'air-supply pipes
B and C have different number of nozzles—I3
the lesser and C the greater. The nozzles 1n

pipe B are larger than those 1u pipe U, The
object of this is that the lower chamber to
nearly the surface of the fuel is a coking-cham-
ber or gas-generator, and requires but a small
quantity of air, sufficient to support combus-
tion, which may be regulated as conditions
may require.

The upper pipe, C, is provided with numer-
ous small nozzles for jets of air, for the reason
the air supplied through the upper series must
be well broken up or divided, in order that 1t
may be in a better condition to unite with the
fine particles of carbon and other gases rising
fromn the mass of fuel below.

It may sometimes happen that a fierce fire
1s required for manyleasons,dmomr others the
complete burning out of any ashes or cinders.
Then the blast in the lower pipe and nozzlesis
increased, when a perfect bed of incandescence
1S produced burning out entirely all that is
combustible in the furnace, leaving nothing
but a veritable slag.

a 18 the feeding- door b, the lower nozzles in
pipe B, and ¢ the snmller nozzles in pipe C.

d’ is the door to the uptake; and e the door,
slab, or piece, either built in the wall or sup-
ported on brackets.

d is the boiler-flue, and K the ¢chimney or up-
take. |

The rear flue-connection may be rectangular
or concave, as shown in dotted lines. The lat-
ter is preferred, as it is more in accordance
with natural draft.

Operation: When the fire is to be started a
fire is made of some light material on the
hearth or bottom of the furnace. The doors
A’ A’ are left open. When the fire 18 strong
enough or sufficiently under way the coal or
fuel is thrown in, and when safficient to create

a blast or run the fan to blow a blast the doors

are shut, when the furnace is ready for opera-
tion, as above set forth.

I am aware that combustion-chambers hav-
ing solid bottoms and without grates, cham-
bers in which blasts of air, gas, or steam are
introduced into the mass ot fluid therein, as
well as above the fuel, through a series ot pipes,
and réverberatory chambers or flues with en-
larged sides and rearwardly - 1nclined upper

alls are old, and I do not theretore claim
these features separately or broadly in com-
bination; but

What I do claim, and deszre to secure by Let-
ters Patent, 1s—

In a heatmﬂ' farnace, the combination and
arrangement herem set forth of the horizontal
air-supply blast-pipes B C, the said pipes pro-
vided with a different number of air-jet noz-
zles b and ¢,the pipe B having the lesser num-
berand larger jets and the pipe C the greater
number and smaller jets, the upright service-

pipe G, connecting the pipes B and .C,themain

air-flue I', and the combustion-chamber A, with
solid stationary bottom without a grate, sub-
stantially as described.
| BENJAMIN BAYLISS, SR.
Witnesses: -
A. H. MOESER,
(xE0. HADFIELD.
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