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- Unrrep Srartes PATENT OFFICE.

JEREMTAI J. KENNEDY, OF PHILADELPHIA, PENNSYLVANIA.

 GARBAGE-INCINERATING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 588,998, dated August 31, 1897,
. Application filed November 15,1895, Serial No. 569,091, (No model.)

To all wilvony it e coneerm.: . -
Beit known thatI, JEREMIAH J. KENNEDY,

a cifizen of the United States, residing at

Philadelphia, in the county of Philadelphia
and State of Pennsylvania, have invented
certain newand useful Improvementsin Gar-

bage-Incinerating Apparatus; and I do here-

by declare the following to be a full, clear,
and exactdescription of theinvention, such as |

will enable others skilled in the art to which
it appertains to make and use the same.
~T'his invention relates to apparatus for de-
stroying garbage, including all kinds of vege-
table and animal refuse, carcasses of ani-
mals, &c., and also burning the noxious gases,
vapors, and odors given off from garbage in
the incinerating operation. N
The object of my invention is %o provide
for economically heating air by the waste
heated products from the garbage-furnace
and utilizing such heated air for drying gar-
bage and absorbing the vapors and odors aris-
Ing from the body of garbage being burned

and then supporting combustion of gaseous

or other fuel by means of such heated air
containing the noxious vapors and odors,
thereby effecting .at the same time the com-
bustion of the fuel and the vapors and odors
contained in the air with which the garbage
has been treated, and then utilizing the re-
sulting hot produets to effect the combustion

~ of thesolid portions of the organic substances

35
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to be destroyed. | |
Another object of my invention is to pro-

vide an effective and economical construc- |

tion and arrangement of furnace or furnaces
adapted to first consume all the vapors and
odors given off by the garbage charged into
1t and at the same time utilize the calorific
value of the garbage burned for heating the

~air which is used for absorbing and carrying
~ to the fuel-combustion furnace the vapors

and odors from the body of the garbage being

~ burned.

- The gases, vapors, and odors given off dur-
ing the operation of incinerating garbage es-
cape from the fresher and cooler portions of

- the charge and are not destroyed by simply

50

- raising them to a high-temperature and

1C . per-
mitting them to escape into the stack, as is
customary. |

In my apparatus airis first heated to in-

- crease its capacity for absorbing the mois-

ture In the garbage and for absorbing and
carrying off the vapors and odors. Itis then
passed 1in contact with the cooler and fresher
portions of the charge of garbage to drive
off the moisture and to absorb the watery
and combustible vapors and offensive odors,
which are then ecarried to the fuel-furnace
or combustion-chamber, where the vapor-
charged air supports combustion of gaseous,

ing the combustion of the vapors and odors
and the development of great heat. 'The re-

| sulting flame and hot products are passed in -

contact with the solid portions of the gar-
bage to be destroyed,thereby consuming them
withthe developmentof additional heat. The
heat developed by the above operation is then
utilized to heat the air required to dry the
body of garbage and. absorb the vapors and

gases given off therefrom or given off from

succeeding charges of fresh garbage. The

~operation of the apparatus is thus made con-

tinuous and effects a great saving in fuel,
since the products of combustion finally pass
off at a low temperature. N

‘Garbage containing fat or animal matter
when acted upon by the heated air gives off
large volumes of rich oily vapors, which are

55

6o

| liquid, or solid fuel, at the same time effect- .
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absorbed by the air and carried to the fur- -

nace or tuel-combustion chamber, where their

-combustion takes place, resulting in a sav-

ing of fuel required to destroy the solid parts

-of the garbage.

In conducting the operation the escape of
vapors and noxious odors from the apparatus
18 also prevented and their destruction ef-
fected by passing or drawing currents of cold
air in contact with the fresher and cooler por-
tions of the charge of garbage and then using
such vapor-charged air for causing combus-
tion of the fuel required to destroy the solid
portions of the garbage in the manner above

| described. I prefer, however, to use heated

air, for the reason that it will more readily
drive off the moisture and absorb the vapors

and odors and for the further reason that the

capacity of such heated air for absorbing and
carrying vapor increases rapidly with its tem-
perature. |
Myimproved apparatusisillustrated in the
accompanying drawings, in which—
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Figure 1 represents a vertical longitudinal
section of one form of my apparatus arranged
to burn gas or hydrocarbon vapor for fuel.
IFig. 2 represents a horizontal section thereof

5 on the line x o, Fig. 1. Figs. 3 and 4 repre-
sent vertical transversesections, respectively,
on the lines y v and =z z, fig. 1. Ifig. 5 rep-
resents a vertical longitudinal section of a
portion of another form of my apparatus ar-

10 ranged to burn solid fuel inthe fuel-combus-
tion chamber. Iig. 6 represents a vertical
transverse section thercot on line w e,

In my apparatus I preferably use a gas gen-

erator or producer A, in which gas is gener-

15 ated and delivered to the fuel-combustion

chamberof the garbage-furnace. The gener-

ator A is constructed of brick and inclosed

withinaniron Jacketorshellin the usual man-

ner and is provided at the bottom with the

2o usual ash-pit B3, grate b, and the fuel and ash

openings a' and «'', closed by lids or doors &

and a'’. The generatoris provided at the top

with a fuel-supply opening a and a closing-lid

~ and also with an escape flue or pipe C, con-

25 necting with the garbage-furnace. An air-

blast pipe V, having a valve v, leads from a

blower W and connects with the ash-pit, and

a steam-supply pipe 5, having a valve, con-

- neets with blast-pipe Vo for supplying steam,

30 with air, to the generator. DBy means of the

air-blower and the steam-supply pipe connect-

ing as described gas can be generated and de-

livered under pressure to the fucl-combustion

chamber of the garbage-furnace. Though I

35 preferably generate and supply gaseous fuel

to the fuel-combustion chamber, I may also

obtain good results by constructing a fire-box

for solid fuelin the fuel-combustion chamber

of the garbage- fmmee, as 1llustrated in Iigs.

40 o and b, or 1_}3* using a separate furnace con-
necting with the combustion-chamber.

The garbage-furnace 1L 1s construeted with
thick walls E"and I&" for containing the neces-
sary gas and air flues and is provided with

45 the usual grate d, dividing 1t into the com-
bustion-chamber D below and the garbage-
chamber I above. A\ downtake-flue C'inthe
end wall ' connects the gas-outlet pipe Cof
the generator with the fuel combustion cham-

so ber D througeh the port ¢, adjacent to the arr-

inlet ports 7, as shown in Ifigs. 1 and 3.

The end wall E is constructed with the

vertical air-inlet flues fand the end wall E

is constructed with the vertieal air-flues /7,

as shown 1n Ifigs. 2, 3, and 4. The inlet-
flues fare provided with dampers 7, as shown

in I'igs. 1 and 4, and the discharge-flues 1

arc provided with the dampers y for closing
their openings when desired. The inlet-flues

6o f fand discharge-flues /7 f' are connected by
the horizontal pipes /.

LIt
i

The 1npes i are placed near he side walls

of the garbage-chamber I, as shown in the
drawings, and are for the purpose of conducet-
65 1ng hot air through the garbage-chamber to
heat the garbage and drive off the watery
vapors and volatile parts of the charge. The

pipes /v also support the body of garbage lat-
erally a short distance away from the side
walls, so that a larger surface 1s exposed to
the dl"} ing and EL]JbOlbll]”‘ action of the air
which 1s pa%sed in contact with the surface
of the body of garbage.

The channel-bars /i' pass through the gar-
bage-chamber and have under theu ends, at
one end of the garbage-chamber, air-inlet
ports s, connoetmn the garbage- chamber with
the air-flues 7 f and have under their ends,
at the other end of the garbage-chamber,
outlet-ports s', conneeting the garbage-cham-
ber with the flues f' f'. These channel-bars
are for the purpose of maintaining channels
or passages through the body of garbage un-
der the entire length of each bar for the pas-
sage of the hot air through and in contact with
the body of garbage to dry it and to absorb its
noisture and volatile constituents.

As the hot air passes through the ports s
connecting the garbage-chamber with the
air-flues jf and L]ll()l]”’h the body of garbage
along the under bldeS of the channel-bars 7
to the outlet-ports s’, connecting the garbage-
chamber with the flues /' f/, it also heats the
channel-bars and dries the garbage in con-
tact with their upper surfaces.

The form of the channel-bars may be varied
to obtain the best results with the kind of
carbage being destroyed, but for kitchen gar-
bage I prefer to use the form shown.

Any number of vertical courses of channel-
bars may be used, provided they are spaced
horizontally a sufficient distance from the air-
pipes and from each other to prevent them
from acting as a grate and to insure a column
of rarbage hetween adjacent bars.

The continuous downward movement of
the body of garbage, due to the combustion
of its lower surfices, causes every part of the
charge to he acted upon by the currents of air
passing in contact with the outer surfaces or
through the channels in direet contact with
the garbage.

IFeed-openings ¢, having tight-closing lids
¢', are provided at the tf_)p of garbage-imein-
erating chambey I,

Lateral openings v and «' are constructed
in the side walls of furnace I for giving ac-
cess to the grate and to the fuel- cmnbustlml
chamber D for removing ashes, &e.

The combustion-chamber D and the gar-
bage-chamber If are connected, respectively,
with the air-heating stove G by means of the
lower flue ' and the upper fluc ¢".

The air-heating stove G 1s constructed with

“double end walls, forming air-inlet flue g and
outlet-flueg’. The stove G is also divided by

a transverse partition-wall /i, extending from
the bottom thereof to near the top and form-
ing the connecting-compartments G and G”
for causing the hot gascous products to travel
up and down through the chamber in contact
with the air- heatm pipes m. These pipes
m are placed hor 1zonmlly and connect the air-
inlet flue g with the air-outlet flue ¢', as shown

30
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in Figs. 1 and 2.  An escape flue or opening
d"’ for products of combustion in the outer

end wall of air-heater G connects by the pipe

{ with the exhauster L, which in turn connects

by an outlet-pipe ' with the stack P. An air-

inlet pipe V', extending horizontally above -

the garbage-furnace E and having inlet fun-

10

- nace, sothato

5

20

25

30
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“through the air-heater G and are drawn o

nels or hoods w w, connects with the air-inlet

flue g in the heater G. Pipe V' is also pro-

vided with a controlling-valve v’. The fun-
nels or hoods w are preferably placed just
above the feed-openings of the garbage-fur-
Tensive vapors and odors which
might arise from piles of garbage adjacent to
the said openings will be drawn into air-pipe
V' and conducted through the air-heatin o
stove to the garbage-incinerating chamber F.

Platforms X are constructed on a level with

‘the top of the garbage-furnace for permitting

carts or wagons to be haunled alongside of the
charging-openings e, so that garbage may be
dumped directly into the chamber F.

- Theapparatus having been constructed and
connected as above described and substan-

tially as illustrated in the drawings may be

operated as follows: A fire is kindled upon
the grate of the generator and is supplied
with fuel until a deep body of ignited fuel is
formed. Combustion of the fueél is prefer-

ably urged by an air-blast from blower W, |

and after a sufficient body has been heated
to incandescence steam is supplied through
pipe S and a good fuel-gas generated and de-
livered under pressure to the combustion-
chamber D.  The escaping hot products pass

by the exhauster I.. Assoon as the exhauster

isset in motion air will be drawn through pipe

- V', and thence through the air-heating stove

.40

45

G into the garbage-chamber F, and thence
through the flues /' to the gas-inlet port e,

where combustion of the gas is effected. At |

any suitable time, either before heating up
the apparatus or afterward, a body of gar-
bage is charged into the chamber F and sub-

~ Jected to the drying and absorbing action of

50

55
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the currents of hot air from the heating-cham-
ber, by which the vapors and offensive odors
will be absorbed and carried into the fuel-
combustion chamber, where they will be com-
pletely consumed by combustion of the fuel-
gas with the vapor-charged air. The result-
ing flame and hot products will burn and de-
stroy the garbage lying upon grate d, result-

Ing 1n the development of additional heat,
which will pass off with the produects of com-

-bustion and highly heat the air, which is

drawn through the heating-pipes m in the air-
heating stove G.

be passed through the pipes 7 and the chan-
nels /' by partly or wholly opening the dam-

- pers 7 and partly closing the dampers j', and

all the air may be passed through the pipes
i and channels ' by entirely closing the
dampers 7' and opening the dampers j.

~ The operation may be made continuous by |

In the above operation part of the air may

"

keeping'the exhauster L and the air-blower

W 1n operation. | _

dince a separate blower is used for supply-
ing air underpressure to the gas-generator,the
operation of generating gas and supplying it
to the combustion-chamber will not be-inter-
rupted when the lids ¢" at the top of the gar-

bage-chamber are opened, as would be the
case 1f I depended upon the exhauster alone

70

75

for drawing air info the gas-generator as well

as drawing air through the heater and in con-
tact with the body of garbage. If I exhausted
alr through the gas-generator as well as
through the air-heating apparatus and gar-

bage-furnace, the generation of gas and com-

bustion thereof would cease whenever the
covers of the charging-openings of the gar-
bage-chamber were removed to introduce an
additional charge; since then the whole vol-
ume of air would be drawn by the exhauster
directly through the charging-opening into
the garbage-chamber and no air would be
drawn through the gas-generator. No gas

would then be made and air only would be

drawn through the garbage-chamber, causing
a rapid lowering of temperature of the fuel-
compustion chamber, and the air with its

charge of vapors and odors would be passed

through the stack into the outer air.

By using a blower to operate the generator
fuel-gas will always be delivered at a high
temperature into the combustion-chamber of
the garbage-furnace and combustion of the
fuel, vapors, and odors will be continuous,

lids of the charging-openings are removed.
Fig. 5 represents a vertical longitudinal
section of a good form of my apparatus ar-
ranged to burn solid fuel.
Fig. 6 represents a vertical transverse sec-
tion on the line w w, Fig. 5. |
Similar letters of reference in Figs. 5 and
6 represent similar parts in Figs. 1, 2, 3, and 4.
The furnace A'is constructed in the usual
manner with a bridge-wall O, grate b, rest-
ing on bars 0", ash-pit B’, and fuel and ash
openings o and o', closed by doors p and p'.

This apparatus may be operated as follows:

Solid fuel is delivered upon the grate b’ and
ignited, and combustion maintained by air

drawn through the apparatus by the ex-

hauster L. At any suitable time, either be-
fore or after heating up the apparatus, gar-
bage 18 charged into the chamber F and ex-

posed to the action of the currents of air.

After acting on the body of garbage the air
with 1ts charge of vapor and odor is drawn
through the flues ' 7' into ash-pit B’, then
up throughthe furnace A’ to support combus-

tion of the fuel on the grated’, and at the same

time consuming all vapors and odors. The
hot products of combustion are then drawn
through the combustion-chamber D to effect
the-combustion of the solid portions of the
garbage and develop additional heat for heat-

ing the air passing through the air-heater G.
It will be observed that in my apparatus it

30
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notwithstanding the fact that one or more
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is impossible for vapor, odor, or product of |
combustion to pass flom Lhe apparatus ex-

cept through the fuel-furnace and thence

through the exhauster, and since all vapors
and odors are burned in the combustion of
the fuel, with the air carrying them, it is im-
possible for vapors and odors to escape un-
consumed from the apparatus.

Having described my invention, what 1
claim, and desire to secure by Letiers Patent,
18— |

1. Inagarbage-incineratorthecombination
of an air-heating chamber having an air-in-
let and an air-outlet; agarbage-chamberhav-
ing an air-inlet, outlets for air and vapors
from the charge of garbage, inlet and outlet
ports in opposite walls, means for maintain-
ing draft-channels connecting said inlet and
outlet ports through the charge of garbage,
{lues connecting the inlet- -por ts with the air-
inlet, flues connectmﬂ' the outlet-ports with
the outlet for air and vapors and a flue con-
necting the air-inlet of the garbage-chamber
with the air-outlet of the mr heatlnn‘ cham-
ber, substantially as described.

2. Agarbage-incinerator divided by a grate
into a garbage-chamber having an air-inlet,
and a fuel-furnace having a fuel-supply, in-
lets for air and vapors from the charge of gar-
bage, and an outlet for the products of com-
bustion; and having an air-heating chamber,
a flue connecting the air-outlet of the air-
heating chamber with the air-inlet of the gar-
bage-chamber and flues connecting the gar-
bage-chamber with the inlets of the fuel-fur-
nace, substantially as deseribed.

3. A garbage-incinerator divided by a g orate
into a garbage-chamber having an air-inlet

and a fuel—furna-ce having a fuel-supply, air-

40
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inlet ports for supplying air for combustion
and an outlet for the products of combustion,
and having air-flues connecting the garbage-
chamber with the air-inlet ports of the fuel-
furnace, and also having a series of air-pipes
passing through the garbage-chamber and
connecting at one end with said air-flues, and
connecting at the other end with air-flues con-
necting said air-pipes with the upper part of
the garbage-chamber, and also having dam-
pers forregulating the amount of air passing
through said air flues and pipes, substantially
as described.

4. A garbage-incinerator havingafuel-fur-
nace, a garbage-chamber, a series of chan-
nei-bars passing through the garbage-cham-
ber, inlet and outlet ports in opposite walls
of the garbage-chamber, said ports being di-
rectly under said channel-bars and connect-
ing at one end with flues connecting with the
fuel-furnace and at the other end with {lues
connecting with the outer air, substantially
as desecribed.

5. A garbage-incineratordivided by a grate
into a garbage-chamber having an air-inlet,
and a fuel-furnace having a fuel-supply, air-
inlet ports for supplying air for combustion,
and an outlet for products of combustion, air-

588,008

flues connecting the garbage-chamber with
the air-inlet por t% of the fuel-furnace, and a
cas-supply flue and ports connecting with the
fuel-furnace, in combination with a gas-gen-
crator connecting with said gas-supply flue
in the garbage-incinerator, an air-blower and
a pipe connecting it with the gas-generator,
and an exhauster connecting with the outlet-
flue of theincinerator, whereby a continuous
current of gas will be delivered to the 1ncin-
erator, and a continuous current of air will be
drawn through the garbage-chamber in con-
tact with the body of garbage, for absorbing
the vapors and odors, and the same burned
with said gas, substantially as described.

6. A garbage-incinerator divided by agrate
into a garbage-chamber having an air-inlet
and a fuel-furnace having a fuel-supply, air-
inlet ports for supplying air for combustion
and an outlet forthe products of combustion,
and having air-flues connecting the garbage-
chamber with the air-inlet ports of the fuel-
furnace, and also having a series of channel-
bars passing through the garbage-chamber
and connecting through ports at one end with
said air-flues and connecting through ports
at the other end with air-flues connecting said
channel-bars with theair-inlet of the garbage-
chamber, and also having dampers for regu-
lating the amount of air passing through said
alr ﬂue& ports, and channels, wbsmnual] y
as descr 1bed

7. A garbage-incinerator divided by a grate
into a garbage-chamber having an air-inlet
and a fuel-furnace having a fuel-supply, air-
inlet ports for supplying air for combustion
and an outlet for products of combustion, and
having air-flues connecting the garbage-
chamber with the air-inlet ports of the fuel-
furnace, and also having a series of air pipes
and channels passing through the garbage-
chamber and connecting at one end with said
air-flues, and connecting at the other end
with air-flues connectmw said air pipes and
channels with the air- mlet of the garbage-
chamDber, and also having dampers for reg-
lating the amountof air passing throughsaid
air flues, pipes and channels, substantially
as described.

8. A garbage-incinerator having in combi-
nation an air-heating chamber, a fuel-fur-
nace having a fuel-supply, air-inlet ports for
supplying air for combustion and an outlet-
flue for delivering the hot products of com-
bustion to the air-heating chamber; a gar-

bage-chamber having a grated bottom sepa-

rating it from the fuel-furnace, an air-inlet
flue connecting with the air-outlet of the air-
heating chamber and a series of channel-bars
connecting at one end with flues which con-
nect the garbage-chamber with the alr-inlet
ports of the fuel-furnace, and at the other
end with flues which connect with the air-
supply from the air-heating chamber, sub-
stantially as described.

9. A garbage-incinerator having in combi-

nation, an air-heating chamber; a fuel-fur-

75
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- nace hﬂvmﬂ"a fuel- SUppIy, air-inlet ports and. |

588,9’98 . | R - 5

an outlet- ﬂue for delivering the hot products
of combustion to the ml-heatmﬂ‘ chamber; a

garbage-chamber havingan air inlet flue con-

nhecting with the air- outlet of the alr-heating
ehamber and a.series of pipes connecting at

- one end Wlth flues conneetmﬂ with the gar-

~ bage-chamber, and connectlnw at the other-

10

end with flues connecting Wlth the air-inlet
ports of the fuel- furnaee substa,ntlally as de-

. _ scribed.

10. Agmbaﬂe melnelatm hawno‘m eombl— |

- nation, an au-heatmﬂ* chamber, a fuel-fur-

13

nace havmc-' a fuel-supply, air-inlet ports for
supplying air for combustion and an outlet-
flue for delivering the hot .products of com-

- bustion to the air-heating chamber; a gar-

20

- bage-chamber having a mated bottom sepa-

rating it from the fuel fumace an air-inlet

flue connectmﬂ'mth the air outlet of the air-

~ heating chambel and a series of channel bars

and pipes eonneetmw at one end with flues

- which connect the warbaﬂ‘e chamber with the
. air-inlet ports of 13]1e fuel furnace, and at the

25

other end W1th flues which eonnect with the

~ air-supply from the air- heatmﬂ* (,ha,mber sub-
- stantially as described.

30

11. A garbage-incinerator dlwded by a

trl ate into a fuel- furnace having a fuel-sup-

ply, inlets for air and vapors from the charge
of garbage and an outlet for the products of

| eombusmon and a garbage-chamber having

an air 1111et inlet and 011131@13 ‘ports in oppo-

~ site walls, means for maintaining draft-chan-

35,

nels conneetmn’ said 1nlet and outlet ports

through ’uhe chalﬂ‘e of garbage and havmﬂ‘ |

flues conneetmﬁ' the inlet- ports with the gar-
bage-chamber and alr-inlet and flues con-

nec,tmn* the outlet-ports with the inlets of the )
fuel- fur nace, substantially as described.
12. A n'arbage-memeratm having an air-

heatlnﬂ' chamber; a fuel-furnace h&vmﬂ' a,

40

fueLsupply inlets for air and vapors from |

the charge of garbage and an outlet for the
prodncts of combustmn a garbage-chamber

havingan air-supply flue connecting with the.

air- outlet of the air-heating chambel inlet

and outlet ports in opposite Walls means for
‘maintaining draft- channels connectmﬂ' said

inlet and outlet ports, through the cha;t ge of
garbage, flues conneotlnn* the inlet-ports With
the garbage-chamber and air-supply from the

au-—heatmw chamber, and flues connectmﬂ the

outlet- pmts with the inlet of the fuel fur—
nace, substanhally as described. =
13. In a garbage-incinerator, the eombma—
tion with the chamber F and 2 combustion-

chamber in operative relation theréto, of the
flues f,, J, the flues ', 7', and the channel—
bars A', ' eonnectmﬂ*the flues £, £, with the

flues f f through the chamber F, said flues

I, connectmﬂ' with the combu%tlon chamber,
substa,ntlally as shown and described.

In testimony whereof I affix my signature

in presence of two witnesses.
JEREMIAII J. KENNEDY

VVltnefiseS
FrRANK M. YoUuxng
SAWUDL P BOGGS
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