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To all whom it may concern:

Be it known that I, MARTIN V. SMITH, a resi-
dent of Pittsburg,in the county of Alleﬂ'heny,
and State of Pennsylvania, have invented a
new and useful Improvement in Garbage-

Furnaces; and I do hereby declare the fol-

lowing to be a full, clear, and exact deecup-
tion thereof

My present invention 1e1ates to garbage-
furnaces—that is, to furnaces by which gar-

bage and like refuse matter is consumed and
thus disposed of, its especial object being to
provide a process for .burning

tents of the garbage, such as slop and other

foul liquid can be driven off and rendered
innocuous and the germs or microbes con-.
tained therein be destroyed and in addition
thereto the gases generated from such gar-
bage can be utilized in generating the heat

necessary to consume the garbage.

1'0 these ends my invention consists, gener-
ally stated, in certain processes and improve-

ments in eenstructlon which will be fully dis-
closed in the following epemﬂcetlon and
claims.

To enable others skilled in the art to prac-

tice my invention, I will describe the same
more fully, refelrmﬂ' to the accompanying

drawings, which form part of thle speclﬁea-:

tion, in which—
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Figure 1 is a plan view partly in seetlon
Kig. 2 a vertical section on line 2 2, Fig, 1

and ehowmg one of the garbage-furnaces and;
regenerators in side elevation; Fig. 3, a verti-
cal section on line 3 3, Fig. 1, also showing

one of the garbage-furnaces and regenerators

in side elevation; Fig. 4, a vertical section on

an enlarged scale on line 4 4,-'Fig. 3; and Fig.
5 a like view on line 5 5, Fig. 1.

Like letters of reference 1ndleate like pa,rts
in each of the figures.

The furnace hes the garbage chambers or
retorts a b connected by a passage ¢, and be-
yond the same are the reweneretors d e, con-
nected by the flues or passages d’ ¢/, and back
of the said parts, preferably located cenfrally
in connection with the same, is a gas-producer

1, whiech communicates with the furnace, as

50 hereinafter described. These main parts are

preterably built of fire-brick within any suit-

garbage by
which not only the solid but the liquid con-

able metal casings, as illustrated in the draw-
ings, as are alsothe flues, chimneys, and other
partsabove ground. In constructing the sev-
eral parts the sheet-metal casing of the pro-
ducer, the furnaces, and the regenerators are
placed in proper relative position when the
masonry work 1s constructed or erected within

1 the casing, thus forming their own bond with-

out the use of any brec,es, tie-bars, or rods,
and the casing sustains the masonry as it ex-
pands under the high degree of heat of the

‘producer, the gerbage-f urnace, and the regen-

erators. The casing also surrounds the fiues
between the furnaces and the regenerators.

Each garbage chamber or retort is prefer- .
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ably cylindrical in shape and of suitable

‘height, 1s provided with a solid bottom of

masonry on which the garbage rests, and is
shown closed at the top by an arch or roof
g, forming a reverberatory-chamber and hav-
ing the feeding-port g’ closed by a cover ¢?
this feeding-port being preferably located
centrally of the arch, thongh it may be lo-
cated on the upper part of the body portion.
Each garbage-chamber has also in the walls

g 70
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thereof the port h, closed and controlled by

suitable doors or covers h’, which afford op-
portunity for stirring, mempuletmg, or re-
moval of the contents of the garbage chamber
when desired, the doors or covers A being so

| arranged as to be sealed to prevent the escape

of any of the liquid contents of the garbage,
and, as far as practical, the gaseous-contents

‘thereof in the ordinary manipulation of the
furnaces, though they may be open at times

for the eoolmu' of the chamber. At the base
of each ehember is the discharge-spout a’,
which is also sealed or closed in such way as
to prevent escape of the liquid contents of the

‘garbage, but which may be opened for tap-

ping or drawing oif the slag or other residual
prodacts from the chamber. These garbage-
chambers are in this way made practically
sealed or water-tight, and in so doing all the
oarbage or other refuse matter, whether in
solid or liquid condition, is held within the
furnace and vaporized and driven off or
burned, none of it being permitted to escape
from the furnace in a hqmd condition.

The regenerator-chambers d e¢ are filled
with checkerwork composed of refractory ma-
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terial, preferably fire-brick, to any desired [ throughthe main gas-flue n into the gas-valve

height, and the flues d’ ¢’ preferably lead in
a downward inclination into the garbage-
chambers so as to throw the flame, hot-air, or
heated products directly upon the mass of
carbage in the chamber leading to the more
rapiddrying, heating, and consumption there-
of. Leading from the bases of these regen-
erators are the air-filues d* ¢% which commu-
nicate with a reversing-valve &, which may
be of any desired construction, through which
the air is fed to the regenerators, said two
flues communicating with the escape-fiue 2,
which leads to the stack [ for carrying off the
waste products, this escape-flue 7 being con-
trolled by the damper 2'.

The producer f may be of any desired con-
struction and has the feeding-hoppers /" com-
municating therewith, and is also provided
with the garbage-feeding port m, having the
cover m’ by means of which garbage may be
introduced into the producer when desired.
Leading from the producer is the main gas-
flue n, which communicates with the gas-
valve chamber p, which in turn communi-
cates with the gas-flues r 1’ leading to the
furnace, the gas-flues connecting by the ris-
ing-flues s 8’ with the flues or combustion-
chambers d’ ¢’ connecting the regenerators
with the garbage-chambers and opening
through the bases of said flues d’ ¢/, and in
which flues d’ ¢’ the gas from the producer
and the hot air from the regenerator com-
minele and ignite and pass in such burning
condition into the garbage-chamber.

The ports 7° r° between the main gas-cham-
ber p and the gas-flues 7" are controlled by
the valves £ ¢/, which are seated in the valve-
seats *{°. The valve-stems ¢* #* extend up
through the cover of the gas-chamber and
throngh the brackets w u, and are threaded
at the upper ends and engage with the hand-
wheels 2° 1% resting in said brackets, the
valve in this way being under the control of
the operator for the reversal of the direction
of the current of gas and for the control of
the amount of gas flowing from the producer
to the furnace. Located in the main gas-flue
1 1s the valve v, which extends across the said
flune and 1s arranged to cut off all communica-
tion between the producer and the furnace—
sich, for example, where the garbage itself
is utilized to produce the gas for consumption
in the furnace, or where it is desired to clean
the producer, which can he done by closing
such valve, the furnace being in the mean-
time operated by the gas produced from the
carbage. The producer f has at the base
thereof the ash-pit doors /% which are made
large to give free access for the cleaning of

where the producer 1s also utilized for con-
suming garbage, as above stated.

In practicing my invention in a furnace
such as above deseribed, the fire is started in
the producer, the coal fed thereto, and as soon
as gas 1s generated from the coal it is fed

|

chamber p, and thence into one or the other
gas-flue # or v’ to furnaece, and, in connection
with the air passing through the regenerators,
combustion is formed within the garbage-
chambers a b of the furnace, and the products
of combustion pass through such chambers
into theregenerator dore,and thence through
the air-flue to the stack, the direction of the
flow of gas and air being reversed from time
to time until the furnace and its regencrators
are raised to a degree of heatsulficient to pro-
duce incandescence of the refractory walls of
the chamber. When the furnace and regen-
erators are raised to the proper heat, the gar-
bage is fed into garbage-chambers ¢ b through
the feeding-ports ¢’ of each chamber, and in
the first or primary operation of the furnace
the garbage is fed to both such chambers, the
entire liquid, as well as solid contents, pass-
ing into the same and resting upon the solid

bottom of the chambers, as one of the peculiar

features of the furnace is that it consumes all
the slop and other foul liquids which have
heretofore been drawn from garbage before it
was introduced into the furnace-chamber or
permitted to drain from the same 1into the
furnace itself. 'The garbage is charged into
the chambers until it reaches well toward the
top thereof, standing in a cone-shaped mass,
and in the first operation the heat generated
from the gas obtained from the producer is
utilized to act upon the garbage until it is
raised to such heat and sufficient moisture is
driven off to permit the actual formation of
oas from garbage, which is in the form of
steam, hydrogen gas, and carbonic oxide gas,
when such gas is burned and so utilized for
heating the mass of garbage in the garbage-
chamber. |

As the garbage-chambers are practically
sealed, and all liquids from the garbage, &c.,
are held therein, the action upon the garbage
is practically as follows: The outer surface
of the mass is first acted upon, the moistuare
evaporated or driven off, and the pile of gar-
bage charred on its surface to the depth of
several inches, while the moistare in the mass
is either converted into gas by the high heat,
or it collects on the bottom of the chambers
to be subsequently converted into gas. As
the heat continues toinecrease, the generation
of gas from the garbage is correspondingly
increased and such gas with the vapor from
the liquid rises through the outer coating of
charred matter and burns around the same,
the mass of garbage underneath such surface
being converted into gas, which gas when it
escapes from the pile is ignited and burned,

| as above stated, and acts upon and heats the
the producer, this being specially necessary |

mass of garbage in the adjoining chamber,
evaporating ordriving off the liquid contents
thereof and drying the same. The highly-

heated waste products of combustion con-
taining the fumes of burned matter and
the undestroyed microbes or disease germs
then pass from the second garbage-cham-
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ber into the regenerator at that end of the
furnace and are caused to impinge against
and circulate around the highly- heated
checker-work contained in the regenerator,
by which the current is retarded and broken
and odors and microbes or disease germs con-
tained in the fumes annihilated. Assoon as

‘gas 18 generated from the garbage contained

in the one or the other garbage-chamber, the
supply of gas from the producer may be par-
tially or entirely shut off and fresh garbage
fed to one of the garbage-chambers—such,
for example, as the garbage-chamber a, and
combustion is produced from the gas gener-
ated in the other garbage-chamber b by the
heated air passing into the same from the
regenerator ¢ and the flame and heated pro-
duets of combustion pass into such garbage-
chambers ¢ and serve to evaporate or drive
oif the moisture from the garbage therein
and raise such garbage to the necessary heat
for generating gas therefrom. The fumes
and heated products then pass through the
regenerator d, and thence through the flue 2
to the escape-flue and chimney, and fresh

‘garbageis fed to the chamber ¢ from time to

time, as desirable, until the garbage in the
chamber 0 is practically econsumed. The

furnace is then reversed and garbage is fed

to the garbage-chamber b. The air passes
through the flue d? to the regenerator d, and the
heated air so obtained supports combustion in
the garbage-chamber ¢, the flame and heated
products passing thence into the chamber b
and drying and heating the garbage therein,
and the fumes and heated products pass
thence into the regenerator e and through the
flue ¢* to the escape-flue and stack. In this
way the garbage itself is utilized in generat-
ing gas from the mass of garbage in one cham-
ber for heating and consuming the mass of
garbage in the other chamber, and while the

garbage in the first chamber is being con-

sumed the heat generated therefrom is drying
and consuming the garbage in the other cham-
ber, the cost of burning the garbage being in
this way reduced to a minimum. The heat
In the regenerators is always sufficiently high
to destroy the microbes and disease germs
and burn up the organic matter in the fumes
and render them inodorous. From time to
time the operators may rake off theouter sur-
face of the cone or mass of garbage, so eXPpos-
Ing that underneath the same to the direct
action of the flames to reduce it to ashes or
slag. Garbage may be fed to either chamber,
it being desired, however, that the masses of
garbage shall extend high up within the
chamber in the cone-form above referred to,
as 1t is found that the best results are ob-
tained under such conditions. The flues or
combustion-chambersleading from theregen-
erators to the garbage-chambers direct the
flame and heat directly down upon the mass
of garbage on aeccount of their inclination,
which also aids in the burning of the mass.

- While the furnace is being operated, where

|

i

1t 1s found desirable, the gas from the pro-
diicer may, of course, be employed to assist
the gases generated in the garbage-chambers

| and the gas flows through the gas-flues » or

and enters the flues d’ or ¢’ through the base

| thereof, rising so as to commingle with the

heated air from the regenerator, ignite and so
form perfect combustion of such gas within
the garbage-chambers. When the fuel there-
in is found to be in proper condition, the gar-
bage can also be introduced into the pro-
ducer through the garbage-port m and be con-
sumed therein and the gas generated from
such garbage utilized in heating the main
chambersand consuming the garbage therein.

The ports /& may be employed as a means
for raking or stirring the mass of garbage or
for cleaning the furnaece, but should always
be kept tightly closed when the chambers
contain such a mass of liquids as to extend
above them to prevent escape of such liquid.
From time to time the tapping-hole may be
opened and the slag or residual products
from the burning of the garbage may be re-
moved from the garbage-chamber, the mate-

same, |
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rial running or being scraped out through the

It will be -notieed in connection with the g5

construction of the furnace that the producby
1s located close to the furnace-chambers and
therefore that the gas is utilized in its heated

condition, necessity for regenerating the gas

ifself being overcome. It will also be noticed
that the escape-flue ¢ passes directly under
the gas-valve chamber, the valve & being lo-
cated on one side of the gas-valve echamber
and the stack on the other side thereof.
This construction is found very ad vantageous
in the building of the furnace as it is neces-
sary thatthe air-flues d?e*be outside of the gas-
flues r 7/, and itis very desirable to reduce the
length of the flues from the producer to the
furnace and to construct the whole furnace as
compactly as possible. By carrying the main
gas-flue n overthe valve k it connects with the
gas-flues within the air-flues, and by carrying
the escape-flue ¢z under the main gas-flue it
connects with the stack /, which can be placed
centrally of the whole furnace, and occupy
space which would otherwise be open, while
causing thesamedraft onallparts. Iamthus
enabled to provide for the rapid and economi-
cal burning of garbage whetherit be in liquid
orin solid form, the practical working of the
invention showing that both liquid and solid
garbage can be quickly consumed at an ex-
pense which is merely nominal, the heat ob-
tained from the gases generated from the gar-
bage providing practically all the fuel neces-
sary tooperate the furnace, it being found that
In one furnace fifty or more tons of garbage
can be consumned in a day by the employment
of not more than two tonsof coal.
- Having thus fully described my Iinvention,
what I claim ig—
1. A garbage furnace having a sealed gar-
bage chamber or retort and a feeding port in
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~the crown thereof in combination with an air
~ heater adjoining smd chamber and counected:
thereto by a R
9. A garbage furnace havingadjoining con-
nected and sealed garbage chambels or re-
“torts, in combination with an air r rexenerator
o "”LdJOlIlIIJfT each of sald chambeis and con-

4

a downwardly inclined flue.

- :nected thereto by a flue.

10

'3, A garbage fm‘nacehavm adjmnnw con-
:11ected and sealed garbage chambers or re-
~ torts, in combination with air regenerators
connected to said chambers by ﬂueS, and a

~ oas producer provided with flues which con-

~ with a producer having a main

nect with the flues between the rewenelatms :
and the garbage chambers.

1. In a gm*bwe furnace the eomblnatmn
gas supply

~ pipe leading to the garbage chambers or re-

- torts, and 1efrenemt01s at the ends of said gar-
bage ehambels pr ovided with air flues lead- |
ing tothe reversing valve located between the

546,49

i the

g

producer and down-ta,ke of the main ¢as flue,
and an escape flue leading centmlly under
the maingas {luae to a staek between the same.
and the furnace.. ' . -
- 5. A regenerative fumace in combmatmn; o
with a pr oducerand the main cas flue leading

[ therefrom and downward to the gas valve

1 chamber, from which flues lead to the carbage
chambers or retorts, and havingthe wﬂfenem- |
tors at the ends of smd cha,mbets and the air
s | flues leading therefrom tothe reversing valve, -
| and the escape flue leading eentmlly under.
gas valve. chamber and communicating
3 vlth the stack.

“In testimony whéieof I the %md \IARTI \T V.

S\IITH 11ave hereunto set my hand.

MAR FI\T V S\[I'I ]I

W 1tnesées -
J. E. DAY ISON
| ROP

IRT C.. T '[‘TEN
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