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Ayplication filed November 14, 1801, Serial No, 82,308,

(No model.)

To all whom it may concerm: _

Be it known that I, HArRISON 3. MEECH, a
citizen of the United States, residing at New
York, in the county of New York and State
of New York, have invented new and useful
Improvements in Steam-Boiler Furnaces, of
which the following is a specification. |

This invention relates to steam-boiler fur-
naces. | |

The object of my invention is to produce a
greater quantity ot heat from coal and to
utilize the heat to the utmost of its efficiency.

The Invention consists in coking the coal

and liberating the gases and then burning the

coke and gases with hot air on the grates,
thereby preventing smoke and producing a
better combustion and a greater quantity of
heat from the coal. |

The invention consists, further, in the com-
bination of a reverberatory-furnace bed un-
der the boilers so constructed that the flames
from the coke, gases, and air reverberating
under the boiler, in connection with a radi-
ating caleine-bed or molten liguid on the fur-

nace-bed, will produce a better continuous
flame and a greater radiation of heat on the
boiler.

The invention further consists in a better
and more complete utilization of the heat so
produced. After the flame passesthe boiler-
tubes it is conducted around the retorts to
coke the coal and then to the water-heater to
heat the water and air to be used in the gen-
eration of steam. .

Inthe drawings forminga partof this speci-
fication, Figure 1 1s a sectional side elevation

of a steam-boiler furnace inecluding my in-

vention., Lig. 21satransversesectional front
elevation of said furnace, but with the water-
heater omitted. Fig. 3 is a sectional plan
view of the same. Fig. 4is a transverse sec-
tional elevation of a portion of the furnace.

Like characters refer to like parts in a]l the
ficures.

“On reference to I Figs. 1 and 2 I have Shown
at A a tubular steam- boiler inclosed by the
brickwork of the reverberatory farnace B,
while the water-heater C islocated above the
boiler A and may be sustained in any con-
venient manner. In the frontof the furnace

I arrange a coking-retort or a series of such
retorts, as 2, three of them being shown, and |

- as horizontally disposed 1n a line or row.

The inner ends of these retorts, which are of
tubular form, are open and are loeated above
the grate 3, and the outer ends of said re-
1301ts are S1tuated in line with the outer wall
of the farnace.
the ash-pit 4, and said grate may be of the
shaking and dumping kind, it having a shak-
ing-rod 5 extending forwardly therefrom and
through the front wall of the furnace. The
fire-box or grate-chamber is denoted by 6, and
1t has a side opening 7, provided at its outer
end with a hinged door 8§, by which access
may be readily had to the fire-box or grate-
chamber. Therow of coking-retorts 2issup-
ported at or near the inner ends of said re-
torts by the wall 9, and the said retorts are
sustained at their outer ends by the face-
plate or front wall 9’ of the furnace.

A pair of horizontally-disposed partitions
1s.denoted by 10, they being superposed and
located above and below the row of retorts
and being connected with the side wall of the
furnace, so as to form a chamber 10, in which

said retorts are located and which insures the

heat passing around said retorts.

1he bed of the furnace is denoted b} 11,
and it has a depression or conecavity, as 12
having atap-hole13, communicating With_the
pipe 14, built into the brickwork of the fur-
nace. This pipe is inclined and is normally

‘plugged, (the plug not being shown;) but

when the plug is withdrawn the contents of
the depression or concavity can be run off.

“I'he depression or concavity 12 is loeated in

the line of heat-currents passing from the

fire-box 6, and it is adapted to contain a suit-

ablemolten and heat-radiating material,(des-
ignated by 15,) such as siliea, salt, and lime,
or any combination that will melt easily.. The
heat-currents passing from the fire-box are
applied directly to this material 15, and the
heat radiating from the same is applied di-
rectly to the boiler with great intensity, and
the flame passes through the tubes of said
boiler without soot or ashes. The bottom of
thefurnace-bed,which is basin-shaped or con-
caved and which receives the molten mass 15,
slopes rearwardly toward the tap-hole 13. A
small quantity of ashes is taken off at times

The grate 3islocated above

55

6o

75

80

g0

95

100

with the produects of combustion, and such

ashes strike the upright baifie- walls or half-




10

20

30

35

40

50

55

6o

65
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partitions 16 and are thereby caused to fall
into the molten mass 15, being thereby pre-
vented from passing through the boiler-flues,
and hence into the stack. When the said
molten mass loses its efficiency, which it will

do eventually by reason of an accumulation

of the ash therein, I draw off the same through
the tap-hole 13 fmd deliver into the basin or
concavity 12 a fresh supply of such material.

I arrange in the path of the heat-currents and
1'esting upon the bed of the furnace the par-
tition 16, said partition extending approxi-
mately half-way across the furnace and being
arched to agree with the curvature of the

boiler and being contiguous to said boiler. ]

The reverberatory partitions are arranged in
stageered form to cause Yhe heat-currents to
traverse acircuitous path. Theheat-currents
after leaving the concaved bed 11 pass into
the chamber 17 at the rear of the boiler and
then throungh the boiler-tubes into the cham-
ber 18 at the front of the boiler. The for-
ward chamber 18is connected with the retort-
inclosing chamber 10’ by a conduit or passage
19, for med suitably in one wall or side (shown
as the left in Fig.2) of the furnace. The heat-
currents then circulate around the retorts 2
for the purpose of coking their contents. One
of the walls of the furnace is provided with
a passage 22', into which the heat-radiating
substances can be suitably delivered, said
passage opening into the depression or con-
cavity 12 of the furnace-bed 11. The heated
air-currents passing from the chamber 10’ en-
ter the conduit 21" and traversing the same

enter the chamber A', in which the water-

heater C is located, passing from Lhence by
the short conduit B’ to the stack 2 22, and said
conduit 21" is furnished with a damper 25.
On the forward side of the furnace 1s ar-
ranged a row of hoppers, as 24, correspond-
ing in number with the retorts 2 and adapted
to delw er material into the respective retorts,
sald hoppers having gates or valves, as 25, at
their lower ends, which are independently op-
erative and by which the disecharge from the
several hoppers can be manually governed.
The retorts are supplied with coal at their
front ends, and said ends are equipped with
doors, as 206, hinged at their lower edges to
the lower walls of the respective retorts, so
that said doors can be dropped down to effect
the charging of the retorts. The said re-
torts inclose followers or plungers, as 27, rig-
idly secured at the ends of rods 2§, passing |
through the respective doors. Means of a
suitable nature are provided to normally hold
these doors shut; but when one is droppe_d
down and the valve or gate 25 of a hopper |
over the same is opened coal can fall onto
said door and be fed into the retort by ma-
nipulating the rod 28, and thereby the fol-
When the desired quantity
of coal has been delivered to the retort, its
door will be closed.
Suitable flues, as 29, open 1nto the furnace.

1

l
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Other gasesthan coal can be introduced into
the furnace through the holes 50, which are

shown as located between the retorts, or such

holes may be located at any other desired
places.

First, fire is made on the grates.
is broken up to about chestnut size, then
placed in hoppers 24, let into the mouth of re-
torts 2 by slide- valves 25, doors 26 being
closed by raising follower- rods 28, and with
the followers or plungers 27 the coalis pushed
forward toward the grate, and when coked it
is pushed onto the grate, then refilled. The
two or three retorts are filled alternately, so
that the gases from one retort will burn on
the grate with the coke of the previous retort
and so continue.

It is a well-known fact that coal coked in a
retort generates gas without smoke; also, that
the coke will burn longer and give ‘more heat
than the same amount of raw coal. By this
invention I coke the coal,
burn the gases and hot air and gases by the
heat of the coke on the grates, producing com-
plete combustion and an intensely-hot flame.

The coal

15

30

generate the gases,

1

The flame heats the fire-brick and calcines
and melts the material in the bottom of the -

furnace.

of silicate, salt, and lime or any combination

that will melt easily and that will consume
the ashes. Thus this great heat radiates on
the boiler. Theflame passesthrough the flues
of the boiler withoutsootorashes. Theboiler
and flues continue clean to receive the heat
of the flame. Such a combination will gen-
erate more steam with less coal than is used
by the old process.

My improved furnace makes nosmole.
consumes all the gases and chemically trans-
forms the coal intoheat and continues to burn
in flame through the tubes of the boiler and
around the retorts and to the water-heater.

The reverberatory furnace, with its hot fire-

brick, reverberatory partitions, and molten

calcine bottom, will radiate more heat upon
the boiler with less coal than is ﬂ'enera,lly
used.

My retortscan be made of fire-brick or ﬁre-
clay molded and placed level with the grates
horizontally or upright or at any convenient
position, or the retorts may be long and ex-
tend farther under the boilers. The coal may

The molten material can be made
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be shoveled into the retorts and shoved in

with a follower or pusher. Slack-dust coal
can be also used, although good clean coal
1s preferable. The grates are made to pref-

erably shake and damp by a lever from with-

out. The flues of the boiler may be cleaned

by opening the doors in frout; butas thereis

120

1é5

no soot or ashes to foul the tubes they will

not require much cleaning.

heated top of the coke. Othergases and hot

alr may Dbe used in combination with the
- oases of the coal to produce flame heat. Hot-
air pipes may be laid in and along the walls -

The gases es-
caping from the retorts are burned in the

130
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3

of the furnace to heat air or gases, so that as | the effect of the products of combustion as

much heat as possible may be utilized. In
some cases 1 may dispense with ithe stag-

gered half-partitions 16, which rise from the |

concaved bottom 12 of the combustion-cham-
ber of the furnace.

Coal theoretically being a chemical phys-

1cal production,when heated in a muffie-retort
excluded from the air the heat vaporizes the
excess chemical combination, which passes

carbon called ‘‘coke,” whmh is red-hot, but
will not De consumed and give off its heat
without air, (oxvgen.) The chemical fumes
and gases 1eleased fromthe coal are not con-
sumed but fly away, but if passed over and
in & hot fire would ignite and makehot flame.
It is at this point in this invention that I
create an economic process. The coke, red-
hot, is pushed from the retort onto the grates,

there coming into contact with air burns and |

givesoff 1ts heat-lame. The fumesand gases
from the coal in the other retort come into
contact with the heat of the coke on the
orate and both produce heat-flame. Thence
the flame proceeds into the reverberatory
flame heatand therecontinues to make flame,
which flame might be carried several feet
with a supply of hot air. By this combina-
tion it is readily seen that I produce perfect
combustion of the elements of fuel and by

radiation return the heat to generate steam.
This great principle of maklnn' heat produce
heat is not in use as it should be or will bein
the future. By the furnace above described
it is calculated that a great percentage of the
heat of the coal can be utilized over the or-
dinary way where only about ten (10) per
cent. of the heat value of the coal 1s em-
ployed to useful effect.

In IFig. 2 1 have omitted the water-heater
C, and in this construction the conduit 21
connects directly with the metal stack 40,
sustalned by and rising from the boiler A.

1t will be understood, of course, that the
improved furnace can be used either for
manufacturing purposes or as a heater for
water, air, or the like in dwellings or other
buildings or for use in drying or melting va-
rious kinds of substances, for I do not limit
the same to any particular use, and also that
I may inject gases other than those set forth
or hot alr into said furnace at any point re-
quired to continue the flame.

1t will be seen that the retorts 2, the grate
3, and the concavity or depression 12 are situ-
ated substantiallyin line or row and that the

grate is between the retorts and the concavity |
or reverberatory bed of the furnace, so that

the coal can be properly coked and the prod-
ucts of combustion can be caused to pass from
the grate or fire-chamber directly above and
in direct contact with the molten mass 15,
thereby heating same, and the mass in turn
applies its heat through radiation directly

to the boiler or like device, 80 as to augment 4

off in fumes and gases, leaving the more solid |

| to heat the boiler

|
|

they pass toward the stack. It will be seen
that the walls 10, which are situated at oppo-
site sides of the coking-retorfs 2, are imper-
forate, so that the hot air from boiler-flues
which enters one end of the chamberin which
sald retorts are disposed 18 caused to traverse
the complete length of the chamber and is
discharged atthe oppositeend thereof into the
water-feed chamber or into the stack, where-
by the full efficiency of such hot air is se-
cured.

"Having described the invention, what 1
claim 18—

75

80

1. A steam-boilerfurnace havinga bedcon-

taining a substance capable of fusing by heat,
a boiler free of such substance, and a fire-box,
the products of combustion from which are
adapted to pass between said boiler and bed
and fuse such substance,
and such substance when fused serving to
apply radiant heat to the boiler.

2. Asteam-boilerfurnace,havinga bed pro-
vided with a substance capable of fusing by
heat, a boiler above said bed, and a {ire-box,

the products of combustion from which are

adapted to pass between sald boiler and bed,
toheat the boilerand fuse said substance, and
thelatter when fused serving to apply radiant
heat directly to the boiler. |

3. Asteam-boilerfurnace,havinga bed pro-
vided with a substance capable of fusing by

Q0

heat, a boiler above said bed, a fire-box, the -

products of combustion from which are adapt-

ed to pass between sald boiler and bed, to
heat the boiler and fuse said substance, and
the latter when fused serving to apply radiant
heat directly to the boiler, and a coking-re-

tort adapted to be heated by such products

of combustion, and to discharge its gases into
said fire-box.

4, A steam-boiler furnace having a con-
caved bed, the concavity of which 1s adapted

to contain a substance capable of fusing by

heat, a plurality of staggered partitions ex-
tending partially across and rising from said
bed and connected with the walls of the fur-
nace, a fire-box the products of combustion
from which are adapted to pass between said
boiler and concaved bed to heat the boiler
and fase such substance, and the latter when
fused serving to apply radiant heat to the
boiler.

5. Asteam-boiler furnace havinga bed pro-
vided with a substance capable of fusing by
heat, a boiler above said bed, a fire-box the
produets of combustion from which are adapt-
ed to pass between said boiler and bed to heat;
the boiler and fuse such substance, and the
latter when fused serving to apply radiant
heat direetly to the boiler, a coking-retort
adapted to deliver its gas into such fire-box,
imperforate partitions connected with the
walls of the furnace at opposite sides of said
retort to thereby form a chamber for inclos-
ing said retort, a conduif for delivering such

I10C
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products of combustion into said chamber
and a second conduit adapted to carry the
products of combustion from said chamber.
6. A steam-boiler furnace having a bed pro-
vided with a substance capable of fusing by
heat, a boiler above said bed, a fire-box the

- products of combustion from which are adapt-
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ed to pass between said boiler and bed, to heat
the boiler and fuse such substance, and the
latter when fused serving to apply radiant
heat to the boiler, a row of horizontally-dis-
posed coking-retorts adapted to deliver their
gas Iinto the fire-box, superposed horizontal
walls above and below said retorts and con-
nected with the side walls of the furnace to
form a chamber, a conduit connected with
one end of said chamber for delivering prod-
ucts of combusticninto one end of said cham-
ber, and a second conduit connected with the
opposite end of said chamber for carrying off
the products of combustion therefrom.

7. A steam-boilerfurnace,havinga bed pro-
vided with a substance capable of fusing by
heat, a boiler above said bed, a fire-box, the
products of combustion from which are adapt-
ed to pass between said boiler and bed to si-
multaneously heat the boiler and fuse said
substance, and the latter when fused serving
to apply radiant heat directly to the boiler, a
stack, a chamber in communication with the
stack, and adapted toreceive the products of
combustion, and a coking-retort extending
through said chamber, and the inner end
thereof being located in the fire-box.

8. Thecombination of a combustion-cham-
ber provided with a substance capable of fus-
ing by heat, a receptacle arranged in said
combustion-chamber, and a fire-box the prod-
ucts of combustion from which are adapted
to pass between said receptacle and said sub-
stance, to heat said receptacle and fuse such
substance, and such substance when fused
serving to apply radiant heat to said recep-
tacle.

9. A steam-boiler furnace having a com-
bustion-chamber provided with a concaved
bottom containing a substance capable of
fusing by heat, a boiler above said concaved
bottom, a fire-box the products of combustion
from which are adapted to pass between said
boiler and concaved bottom, to simultane-

ously heat the boiler and fuse such substance,

and the latter when fused serving to apply
radiant heat to the boiler, a plurality of stag-
gored partitions extending partially across
and rising from said concaved bottom, a
chamber adapted to receive the products of
combustion after the same have passed from
sald combustion-chamber, and a coking-re-

704,355

tort extending through said last-mentioned
chamber and its inner end being situated in
the fire-box.

10. A steam-boiier including a concaved
bed, a mass in the concavity of said bed ca-
pable of fusing by heat, a plurality of stag-
gered partitions extending partially across
and rising from said bed, and connected with
the walls of the furnace, a retort, a grate be-
tween sald retort and concaved bed, a steam-

boiler having flues and arranged above said

bed, a chamber inclosing said retort and com-

municating with the fiues of the boiler, a sec-

ond chamber above the boiler and in commu-
nication with the first chamber, a water-
heater in said second chamber, and a stack
connected with said second chamber.

11. A steam-boiler furnace,having a bed pro-
vided with a substance capable of fusing by
heat, a boiler above said bed, a series of re-
torts, a fire-box having. grates located be-
tween the retorts and furnace-bed, and the
products of combustion from the fire-box be-
ing adapted to pass between said boiler and
bed, to simultaneously heat said boiler and
fuse said substance, and the latter when fused
serving to apply radiant heat directly to the
boiler, and a flue-chamberin communication

with the front end of the boiler and inclosing

sald retorts, and in communication with the
boiler-stack.

12. A steam-boiler furnace including a bed
having a concavity, a substance in said con-
cavity capable of fusing by heat, a plurality
of staggered half-partitions in the furnace-

bed, a series of retorts, a fire-box intermedi-

ate the retorts and furnace-bed, a series of
hot-air tubes or pipes along the walls of the
furnace, communicating with the fire-box, a
fiue or tubular boiler above said concavity
and fire-box, and the products of combustion
from the latter being adapted to pass between
sald boiler and concavity and serving to heat
the boiler and fuse such substance and the
latter when fused serving to apply radiant
heat direetly to the boiler, a flue-chamber
connected with the front end of such boiler
and passing around said retorts, and a cham-
ber above the boiler containing a water-
heater, communicating with a flue which sur-
rounds said retorts, and in communication
with the stack.

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-

nesses.
HARRISON IB. MERCIH.
Witnesses:
bauM, L., BURROWS,
WALLACE C, BEERE.
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