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. SPECIFICATION forming part of Letters Patent No. 667,013, dated January 29, 1901.
:&pplidation filed July 10, 1900, Serial No, 23,114, (No model.)

Lo all whom it may conecern:

Be it known that I, WiLLiam S. HULL, a
citizen of the United States, residing at Jack-
son, in the county of Hinds, State of Mis-
sissippi, have invented certain new and use-
ful Improvements in Refuse - Furnaces, of
which the following is a specification, refer-
ence being had therein to the accompanying
drawings. R

T'his invention relates to a refuse-furnace,
and particularly to an incinerating-furnace
adapted for the consumption of garbage,
night-soil, dead animals, or any other refuse.

The invention has for one object to provide
an apparatus embodying a series of parallel
grate-bars disposed upon different planes in
connection with a flue and means by which
the odors and gases passing from the mate-
rial consumed upon the bars will be properly
ignited and consumed before their passage
to the outlet of the furnace.

A further object of the invention is to pro-
vide an improved form of bar by means of
which the most advantageous consumption
of the refuse may be effected.

A further object of the invention is to pro-
vide means by which the products of com-
bustion from each of the grate-bars will be
passed or carried adjacent to a source of heat,
by which the gases therein may be ignited
and the odors thus effectually destroyed.

In the drawings, Figure 1 represents a per-
spective of the furnace with portions broken

away and in section.. Fig. 2 is a horizontal |

cross-section of the furnace beneath the grate-
bars. Fig. 3 is a vertical section thereof on
theline 3 8 of Fig. 2, and Fig. 4is a detail per-
spective of the preferred form of grate-bar.

Like letters of referenceindicate like parts
throughout the several figures of the draw-
ings. |

In the drawings the letter A designates the
walls or proper masonry composing the fur-
nace, which may be of any desired length and
general construction customary in this char-
acter of devices. It is provided at one end
with a stack A’, from which the remaining
products of combustion, after treatment in
the apparatus, and the heat emitted there-
from are discharged. The upper portion of

the incinerator or furnace is provided with a |

| series of openings A? adapted to be suitably

closed, through which the refuse to he con-
sumed may be introduced. Within this fur-
nace-casing there is disposed a series of grate-
bars B, with which communication may be
had by means of openings A3 in the wall of

55

the furnace, suitably closed by doors A%, and

upon a lower plane or level a secondary set
of grate-bars C is disposed, so that when the
material resting upon the bars B is moved
thereon or pushed forward thereon it will fall
upon the lower setof bars C, from which the
ashes may be removed by means of a series
of openings A° through the walls of the fur-
nace, winich are normally closed by means
of suitable doors A®. Atoneendofthe grate-
bars B a fire-box D is provided, preferably at
the end where the stack islocated and which
will be hereinafter termed the *“front” of the
furnace, while at the opposite end of the grate-
bars B a similar grate K is provided. Coin-
munication may be had with the grate D
through the opening D’ and door D?, while

similar communication may be had with the

grate K by means of the opening E’ and the
door E*, Beneath the series of grate-bars B
a return flue or tunnel F extends, which com-
municates at one end, by means of a throat
BF’, with the grate K and at the opposite end
with a smoke-stack A’. At the front end of
the lower grate-bars C a grate G is provided,
which lies parallel with the grate D and upon
a lower plane, while communication may be
had with this grate by means of the passage
G’ and door G®. Beneath the grate-bars C a,
tunnel or flue H is provided, which commu-
nicates av the rear end adjacent to the grate
K with the flue F' by means of an opening H’
in the partition-wall H? which separates the
flues I and H from each other.

- It will be understood that the several grates
hereinbefore referred to are provided with
the usual ash-boxes and draft devices cus-
tomary in this art.

While this furnace or incinerator may be
operated in connection with any suitable
form of grate-bar, still I have provided in
the present invention a desirable form for
accomplishing the objects of complete comn-
bustion and effecting an oxidation of the
refuse. The form of bar shown in Fig. 1 is
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e Dbe burned be such that there is an unusnal |
HE ":”"“'?“?=5ii?gé@'_@iamount of ‘obunoxious gas an additional grate:
Fig. 2, is provided in: the flue
i"*é'*.éi:é?}ém]d a suitable ﬂimme maintained them{m:@
consume ‘any gases:
B  which may have passed through the: other
0 fives without being propetly w*mled and eon-
sumed.

‘Bl tially V-shaped in form.:
B rated atsuitable: pmntg to permit the passage
HEHEH butI have illustrated in

5 Fie. 4a very: deswahle form of such a bar:
ERRHEEEE ;%?thh may beformedof a suitable refractory:
B material, such as fire-clay or metal, in which }
B the bar Tis provided with inelined: side walls |/
B ~1"and @ base I?, extending at. opposite sides.
Ea Each of the side wallsis |
#F . perforated,as at T3, and the ¢ openings therein |
§ o bevel inwardly, whﬂe the channel I* within:
“the center of the bar communicates with the |
ain- sw,ee benemh the bar by meansof aseries |-
- S “The sides and base of the bar i
M oare also pmmded with a seriesof channelsor |
. fE o ocorrugations I8 which permit the passage of
EEE | EIRUIEIESTE 1A § b upwmd between the: separate: bars of the |
N ‘*“'T“?f?fg:égqmles and: alouu* the: em*rugamons, 80.as to:
‘supply the necessary oxygen to the upper
portion of the mass ol netuse whmh may ':r-est;?
f'-?iup{m the sides of the bars. ES
B  While the gases or nmduets Of mmbnstmn:&é
y e--§{§!é§i;!é?f-f-:i?fflom OAr ba@‘e consumed upon the grate-bars:

© . (SR 39 . 8 mld ¢ W@uld ordmamly be thm'ﬂuv‘“hly con-
B sumed by the heat from the fire upon the
Bl grate K, still if the character of - material 1o

vt an' therethlmwh
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of openings 15

oo Bl 30 1], as shown in

beyond said- wallb

will unite and

tial, however, and may be omitted if desired.

While I have described the several grates
as adapted to contain the usual form of fires,
still it will be obvious that any suitable burn-
ers or heating devices—such, forinstance, as
eas or oil—may be provided and substituted
therefor, as they would accomplish a similar
result.

In the operation of this furnace a fire 1is
first built upon the grate LK, which causes a
draft through the flue F toward the stack A'.
A fire is next started upon the front grates D
and G, from which the products of combus-
tion are carried longitudinally of the series
of grate-bars and those from the grate D in
connection with the gases evolved in the con-
sumption of the refuse carried over the grate
E, so as to be ignited and consumed by the
heat therefrom, and through the flue I to
the stack, where the remaining products are
discharged. The produets from the grate G
pass longitudinally of the grate. bars C and

are then introduced into the flue K, where

they will be ignited by the flame from the
grate . 'T'his combustion-flue therefore re-
ceives the gases from eachof the upper grates
and provides means by which they may be
thoroughly consumed. A proper admission
of air to this flue may be effected by any suit-
able doors—for instance, the fire-door to the

This bar is perfo-
‘destroyed.
structure: @f grate herein deseribed permits
‘the passage 01’ heated air from the flues be-
neath the grates upward through the. .;Lpe,l-f-:;;;_:;_,;;_,;;:,;;}
tures and into the refuse, tlms causing a.
13]101‘011”"11 oxidation of the m@twml tobecon- .
IS5
present censtruetmn the grates are wppmt-;-;%55;:::;;;;.;;;:;;_;
ed upon:: suitable: Wallg thendmﬁ* upward oo
from the base of the furnace, and ‘ﬂhe lateral . =
thrast from an arched brick. grate is theleby@)%ié{%-1325;5-2%4
prevented, asis also the: mbemal strain upon
the outside walls, caused by the sagging of
metal hars from the heat and load thewon
It will be seen that the bars Brestatoneend.
:;ﬁupon asuitable flange H3 extending from the:
wall of the fuumee and that ﬂlew oppmlteg;
‘endsrest upon the upper portion of the parti- . =
| tion H?, while the grate-bars Care suppm’-ted;;;e;;s-e;;é"z;"s;-:;
“obupon reste H*at the opposite ends of thebars, .
‘thus relieving the wall of: the furnace fmm;.,;;g;;;;.g;_;;;_;
all strain mcadem to the support of the bars;
which are entirely mdepand@nt of the Outsule;
This produces an extended life to the .
siziflll“ﬂﬂtﬁ and’ prevents any inj 111‘3? L@ bhe mfllll_liéf“éf-%é'%?3;:55;.'555
‘portion thereof by the shrinkage ov bending
‘of the bars, while 1t also permits the: replace-
‘ment or Ieady lem@ml -0f the bms asmaybe oo
It is also fmmd desirable
‘to passthe main pmducts of combnstion over . .-
| the refuse which rests upon the barsand to .
“obviate the fires which have been heletofme}f
built beneath the bars and which are more .

sumed.

walls.

é--?fi:mnd necessary

This additional ﬁ-"_*'l:“&te is not essen- |

2  een0is

It will also be observed that-in the

destructive to the bars than to the refuse.
The present invention contemplates a pagsage
of the produects of combustion from the grates
over the surface of the material to be Con-
sumed, which may be agitated as desired, and
after remaining upon the upper set of bars
for the desired time will be passed onward to
the lower bars, where a final consumption of
the refuse may be effected. This operation,
in connection with the combustion-flue for
the consumption of the gases and the struc-
ture of grate-bar, by means of which the ma-
terial is thoroughly aerated and the necessary
oxygen supplied to permit combustion, pro-
duces a furnace in which refuse may be In-
cinerated at the minimum ex pendlbnre of fuel
and within the shortest timme possible con-
sistent with an economnical and eflficient op-
eration, which is necessary in this art. It
will be obvious that the heat within the com-
bustion-flue will pass npward through the
perforations in the bars and along the corru-
vations thereof to the mass of lefu%e above,

thus quickly drying the lower portion and
presenting the same in a eondition by which
combustion is more quickly effected when
the same comes in contact with a flame., It
may be stated that the openings A* are di-
rectly above the upper set of bars, and as the

l surface of the refuse thereon is dried orv

orate E—to supply the necessary oxygen for i burned the same will be removed or raked

:;5p1 qued with 111(.,1med walls aud 1S substan--! eombustmm 80" thm by the tnme the gﬂse%;}gégé;é?-;];;f:;f;@;:;
| reach the stack all obnoxious odors have been o0
1t will also be obvious that: '[.:119;5;;:?.;5;é;;_;f;;-;
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onto the lower bars and there completely con- |

sumed, while a new surface is presented for
GOl’Ile‘%’[lOIl and drying upon the apper bars.

It will be obvious that changes may be
made in the details of constr ucmon and con-
figuration of the several parts without de-
paltmﬂ' from the spirit of this mventwn as
defined by the appended claims.

Having described my invention, what I
claim as new, and desire to secure by Letters
Patent, is—

1. In a refuse-burning farnace, the combi-
nation of two parallel grates one situated
above the other, the upper grate arranged to

receive the green refuse a,nd the 10we1 grate -

arranged to receive the dry refuse fr'om the
upper gmte, a fire-box adjacent to one end of
each grate, and a return-flue leading from the
opposite end of the grates beneath one of the
same to the exit of the furnace; substantially
as specified.

2. In a refuse-burning furnace, the combi--
nation otf two parallel grates one situated
above the other, the upper grate arranged to
receive the green refuse :-:—md the lower ograte
arranged to receive the dry refuse from the
upper grate, a fire-box adjacent tc one end of
each grate, a return-flue leading from the
opposite end of the grates beneath one of the
same to the exit of the furnace, and a fire-box
interposed 1n the return-flue between the
grates and furnace-exit; substantially as
specified.

3. In a refuse-burner, the combination of
two parallel grates one situated above the
other, the upper grate to receive the green
refuse and the lower grate arranged to re-
celve the dried refuse from the upper grate,
two fire-boxes at one end of the fumaee one
ad,]acent to each grate,and a return-flue 1ea,d-
ing froin the other end of the grates beneath
the upper grate to the exit of the furnace;
substantlally as specified.

4. In a refuse-furnace, the combination of
two parallel gratesin dlﬁ:'erent vertical planes
one situated above the other, the upper grate
arranged to receive the green refuse and the
lower grate to receive the dried refuse from
the upper grate, a fire-box at each end of the
upper grate, a return-flue leading beneath
sald upper grate, a fire-box at one end of the
lower grate, and a stack communicating with
sald return-flune; substantially as specified.

5. In a refuse-furnace, the combination of
two parallel gratesin different vertical planes
one situated above the other, the upper grate

arranged to receive the green refuse and the |

lower grate to receive the dried refuse from
the upper grate, a fire-box at each end of the
uppergrate,areturn-flueleading beneath said
upper grate, a fire-box at one end of the lower
agrate, a Std@k communicating with said re-
tum ﬂue and means permlttmﬂ' communica-
tion between the return-flue and the space
abovesaid lower n'rate ; stbstantially asspeci-
fied.

6. In a refuse-burning furnace, the combl-

=

nation of two parallel grates perforatedin dif-
ferent vertical planes one situated above the
other, the upper grate arranged to receive the
green refuse and the lower grate to receive
the dried refuse from the upper grate, fire-
boxes at the front end of each grate, a return-
flue beneath said upper u‘rate a ﬁle box at
the rear end of said upper gra,te, at the en-
trance to said flue, and a stack communicat-
ing with said flue at the opposite end from
the fire-box at its entrance; substantially as
specified.

7. In a refuse-burning furnace, the combi-
nation of two parallel perforated grates in dif-
ferent vertical planes one situated above the
other, the upper grate arranged to receive the
green refuse and the lower grate to receive
the dried refuse from the upper grate, fire-
boxes at the front end of each grate, a return-
flue beneath said upper grate, a fire-box at
the rear end of said upper grate, a stack at
the front end of said upper ﬂ*mte communi-

cating with said return-flue; and a flue be-
neath said lower grate communicating with
said return-flue at the rear thereof; substa,n—
tially as specified.

8. In a refuse-burning furnace, the combi-
nation with a easing, of two parallel perfo-
rated grates one situated above the other, the
upper grate arranged to receive green refuse
and the lower grate to receive the dried refuse
from the upper grate, a return-flue beneath
the npper grate, two fire-boxes at one end of
the furnace one adjacent to each grate, a fire-
box interposed in the return-flue between the
grates and the furnace-exit, apertures in the
top of said casing above said upper grate, and
openings in the side walls of said casing
adapted to permit access to the surface of
oeach series of bars; substantially as specified.

0. In a refuse-burning furnace, the combi-
nation with a casing, of two parallel perfo-
rated grates one situated above the other, the
upper grate arranged to receive green refuse

-and the lower grate to receive the dried refuse

from the upper grate, a return-flue beneath
the upper grate, two 1
the furn(we one deaJeent to each grate, a fire-
box interposed in the return-flue between the
grates and the furnace-exit, apertures in the
Lop of sald casing above said upper grate,
openings in the mde walls of said casing
adapted to permit access to the surface of
each series of bars, and a central bridge-wall
or partition extending longitudinally of sald
grates and provided with an aperture to per-
mit communication with said return - flue;
substantially as specified. ‘

10. In a refuse-burning furnace, the combi-
nation with a casing, of two par allel grates
situated one above the other, the upper grate
arranged to receive green refuse and the lower
grate 130 receive the dried refuse from the
upper grate, a central bridge-wall or parti-
tion for supportmﬂ' at different elev ations the
adjacent ends of said grates, two fire-boxes

| at one end of the furnace one above the other

re-boxes at one end of
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and each communicating with one grate, a re-
“turn-flue beneath said upper grate, a fire-box
located below said upper grate at one end
thereof and directly at the entrance to said
return-flue, and means for introducing green
refuse upon the surface of said upper grate,
substantially as specified.

In testimony whereof I affix my signature
in presence of two witnesses.

WILLIAM S. HULL.

Witnesses: |
W. M. ANDERSON,
AMos R. JOHNSTON.
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