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To a1l whom it may concern:
_Be it known that I, TERRENCE P, MAION,
of the eity and county of. Philadelphia and

‘State of Pennsylvania, have invented an Im-

provement in Furnaces for Burning Refuse
Matter, of which the following is a specifica-
tion. S .

.- My invention relates to furnaces for burn-

“ing refuse matter, and consistsof certain im-

provements whish are fuily set forth in ihe

“following specification, and are shown in the

,[5

" odors i8 prevented.

accompanying drawings. .

My improved furnace is designed for baro-
ing all manner of refuse matter, such as gar-
bagersewage, &¢., so that'a practieally com=

. pletecombustion of the refuse is accomplished

and the escape of noxious vapors-and foul
Such an apparatus may
be employed in large cities for the destruction
of waste matter, without the dissemination of

. foul odors aud unwholesome gases:

My invention relates to certain improve-

"~ ments in the construction of the furnace for

.25

-the purpose of producing a more complete
‘combustion of the refuse matter and of pre-

venting the escape of noxious odors and va-

pors into the atmosphere.

30

35

Another feature of my invention relates to
the employment of condensing devices with
the-draft flae, or flues, whereby ‘animal or
vegetable oils held in suspension in the va-

-pors or gases may be reclaimed. : -

My invention also relates to various ini-

_provéments in construgction and tonovel com-
Dbinations of parts which are hereinafter fully-

described and elaimed. 7
‘I shall now refer to theaccompanying draw-

ings-for the purpose of explaining my inven-

. tion. -

40’
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Figure 1 is aside elevation of my improved
furnace. Fig. 2 is a plan view of the same.
Fig. 8 is a front elevation of a portion of the
same. Fig. 4 is a longitudinal vertical sge-

. tional view on the lines z—x of Fig. 2. - ¥ig.

5is a longitudinal horizontal sectional view

on the line y—y of Fig. 4. Fig. 6 is 5 trans-

verse vertical sectional view of the furnace
on the line z—z of Fig. 4. Fig.7 is a similar
sectional view on the line w—w of Fig. 4.

Fig. 8 is an enlarged side elevation of the |
rocking fuel grate; and Fig. 9 is a transverse |

"the door closed when'desired. (Sea Fig. 1.)

“bopper E preferably

veriical sectional view of the furnace ou the
line vi-v of Tig. 4. »
A i the body or structure of the furnace
which may bs of any suitable construetive. 53
B is an internal incinerating chamber which
may be lined with fire briek walls b. ‘
C is an ash pit below the chamber B with

whieh it communicates through a suitable

opening ' provided with & door or trap & So
The hase or foor of the ineinerating chambey
is preferably inelined toward the spening O’
80 as to form a hopper to guide the ashes &
the opening. =~ = . ) ~
D, iz & tank, hoppar or reservolr to receive 65
the refuse matter lovated praferably above
the structure or body A and communioating

‘with the incinerating chamber B piu-ough &,

flue or passageway L. , ) y
D%is a door in the passageway D’ closing 70
the opéning from the hopper I} to the pas-
sageway D’. Thisdoor may beoperated from
the outside of the hopper by a lever or han-
dle d which may be suitably weighted to keep
75
E is an auxiliary hopper communicating -
with the hopper D} and having an outlat.

{ through a passageway E’ to the sewer.

E2is a receiving box located oyer the fiop- -
per E and hinged adjacent to the hopper D 8o
and adapted to be elevated or raised as shown
in dotted lines in Fig: 4. The box E*is pro-
vided with a perforated bettom €% The box:
E? may be operated from the outside of the
kopper by a handle e (see Fig. 1). A suit- 85
ably located stop e’ may be empioyed to limit
the wovement of the ox BA - - - -

_E? is a perforated water pipe located inthe
immediately below the.
movable tank or box E?and extending about 9o
the hopper. (By this pipe E® water.may be’
sapplied to the Ropper K when desired. The
pipe E®may be provided with a saitable valve
¢® to control the flow of water,, - . .o

The hopper D may be provided with alr 95
tight doors ¥, ¥ and way be constructed of .
metal with a fire proof licing f. .
" G is the fire box located in thefrontof the
structure A aud communicating with the in-
cinerating chamber B through a fine &
G? ig the grate within the firs box G.
G® is the ash pit below the grate G2
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2 - poBave

I prefer to support ghé'grat'e G? ubon’focii4 V

ing bars g which may be connected at the bot-

‘tom by links ¢’, so that by operating the bars |
‘g the grate G* may be rocked. The forward
-bar. g may be connected with one or more piv-

oted counter-weighted levers g* by which the

rocking of the bars may be accomplished and

15

N 20

by means of which the grate may be brought
and maintained in a normal raised position.
The rear rocking bar g may have its endssup-
ported in slots ¢° in the rear of the side walls
of the ash pit which act to support the rear
‘of the grate and guide it when it is moved
under the rocking action imparted to it by
the pivoted lever or levers g% (See Fig. 8.)

.. H is'a second chamber located in the rear
of the incinerating chamber D and commu-
picating therewith through a flue or flues I’

 and also with thé chimney I through a flue

‘H. Thechamber H is provided with a grate h.
11® is the ash pit'of the chamber B below
the grate A, ,
J, J are the-air supplying fines which lead

" from inlets 4, § in the rear of the furnace to

25

the hopper D and thence to'the front of: the

' furnace which they enter through flues J’, J’

below the grate G% .
In the drawings-I have shown the flues J,J

. connecting with thehopper D through a head

3o

35

J% .The quantity of air entering throughthe
flues J, J may be regulated by opening or
closing the inlets 5; 4. o

K, K- are condensing heads surrounding the
flues J,J for condensing the vegetable or ani-

.mal oils held in suspension in the airand va- |

- 5)03 conducted from the hopper D by the flues

B ' ' . .

L, L are pipes leading from the flues J, J
below the condenser heads for carrying off
the condensed oils. ‘ e

The heads K, K may be packed with iceor

“'refrigerated in any other suitable manner for

45

" suitable dampers k, k.

50

. the purpose of producing the condensation

in the pipes J, J. .
Instead of heads K, K any other suitable

condensing device may be employed. -
-Theinlet flues J’,J° may be provided with

- N, N are air inlets'in_the front of the fur-
nace structure to flues N’ N’ which.lead up

" to the fire box G above the grate G for the

55

6o

purpose of supplying air above the grate.
~ The air inlets N, N or the flues N’, N’ may
.be provided with suitable doors or dampers n.

structure for introducing air direétly intothe
fire box above the grate. - S

“"The'inlet-O may be provided with a suit-
able door or damper o. ' :

O’ is a blast pipe entering the inlet O by
which a blast of air or steam may be blown
into the furnace through the inlet O.. When
the inlets n, nare open such blastacts also to
draw air in through-the flues N’, N,

P is a flue leading from the outside to the

Ei_n'cinerating chamber B, preferably adjacent

O'is an inlet in the front of the furnace

to the flne G’ for supplying air directly to the
chamber B. :

The flue P may be provided with a suitable
door or damper p. )

Q, Q' are flues leading from the outside te
the second chamber Il opening to the ash pit

“H® below the grate . These flues may be

previded with suitable doors or dampers ¢
for controlling the supply of air.

Q?is"a connecting flue leading from the
pipe D’ to the chamber I. The pipe D" may

7¢

75

be provided with a suitable damper ! to con-. ‘

trol the passage of currents from the chamber
B through the flue  and also to the tank or
hopper D. .

- The smoke stack I is preferably provided
with a closed cap Rupon its top and with side
apertures r so that heated air will be con-
tained within the cap above the-openings 7.
The top of the stack I is also preferably pro-
vided with ledges ¢ above and below the open-

8o

8¢

ings » to prevent the entry of air currents .

into the openingsr and the down drafts that
90

would result therefrom.
The chambers B and H are provided with

suitabie fire doors R’ R? and the ash pits C ’

and H2 with ash doors 8,8

T is the door in the frout of the farmace
structure for charging the grate G*and re-
moving the ashes from the pit G2

T? is-a flue leading from above thé furnace
door R’ to the flue D? and is provided with a
suitable damper {.

duce an ingoing draft and thus prevent hot

airand odors blowing out through thedoor R”.

I shall now describethe operationof my in-
cinerating furnace. Fire is built upon the

“grate G* which réeeives its draft from the in-
| lets 7, 7 in.the rearof the furnace through the

flues J,J. The produectsof combustion from

‘the graté G? pass through the flue G’ into the

ineinerating chamber B and thence through
the flues H” into the sécond chamber H. In
this second chamber H, a second fire is built

upon the grate : whieh receives its draft’

throngh the flues @, Q" Theproduectsof com-
bustion froh the chamber 13 combine with
those from the chamber H and are thoroughly
consumed. The garbage or refuse malter to
be consumed is omptied into the hopper D
through one of  the doors F,and when the
trap or door D? and the damper [ are opened
it drops through the passage or pipe D’ into
the incinerafing chamber B where it is 'sub-
jocted to the heat from the fire on the grate

1 G? and becomes consumed. . The smoke and
unburned particles of matter which pass off’

from the chamber B enter the second cham-
ber H where they are directly subjected to the
fire apon the grate h and are fully consumed
so that substantially no unconsumed parti-
cles of garbage and refuse matter with the

| resulting foul odor escape from the stack I

into the atmosphere. When the damper!
and door D? are opened to permit the refuse

35

‘When the door R’ is to -
be opened this flue T may be opened to in-’

ico
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matter fr m the tank & {o pass i

623,478 ' ‘ ' 8

“ber B; the mar aets of combustion pass from,

ths chamber B through the fine D’ into the
tank D and thus partially consome the refuse
matter in the tank even beforeit passes into
the chambar B. ~ The resultof this operation

=13 that the pa sage flue D"will not become

By
[+

- B, or part of them, throug,h the fiies Q% to

clogged by large pieces of refuse lodging in
if.

can fail freely into the incinerating ckamber,
The tank D thus becomes highly heated aud
ig discharged with graa trapidity.
por or tank D is thusa primary incinerating
cham ?:,e:. in which the ua‘tar is parrml‘v con-

swmed Lelo the ehamber B, The

refuse’s :a,tfz .(Lm eonsumed in the

tank D, is i ke:rﬂmorat-

lﬂg -.,_‘ZlLuCQ V“ . ves

adjascent farnacs, the uncona

‘ticles are conducted through se\,onfi Fur-
nace where comj Ad_es combustion is gecom-

plished, imbwmmzshou of the un orlsrmea

pariicles of refuss matter may be farther In-
areased by opeaing the damnex tand leamm
the products of combustion from the c‘mmbﬂr

the ash pit of the chamber ¥, so that they
will pass direetly through the burmmr fuel'on
tha grateh. As the draft which cupghes the

fuel on the grate G? is conveyed by the flies’

J, J whick lead from the hopper D, the noxious
vapors, gases and odors present in the hopper
D are drawn with the draft and fed to the fire

onthe grato G?sothat: they becomeé completely.

destroyed, ' The eseapé of. these noxious va-
pors and odors into the air isthus prevented.
By employing the long intake draft fluesJ,
g ‘eadlnfr to the happer D from the out‘et.,_y
in the rear of the furnsce remots from the

hopper, drafts of comparatively ‘cold airare

. -intrpdused.into the Lopper, whieh, mesting
© .- the hot vapors, steam aund gases arising from

W

50

‘use.

the refuse, partially uondensa them before
thev pass to the grate &2, -
jusimnent of the dampers at-the. inlets j the
amount of air admitted may be regulated.
There is also' no hwbillt}’ of the escape of va-
pors and ¢dors into the atmospnere from
baukmg up in the intake fides. Ashasbeen
haretofore expiained apny animal or vegeta-
ble oils that may be present in thess _vapors
drawn from.the bopper D tlirough the pipes

- orfluesd may becondensed by the condensers

K and carried off-through the pipes L. - Such
oil may thus be 1eclanwd for commereial
1 employ the second hopper E to drain

- off the water and hquors from wet refuse

60

iy

- matier, so that the matter. “-ub.]eCl,ed directly
to the heat and passing inte:the incinerator-
Wet matter intro- -
duced into the® hopger D is thrown into the’

B is comparatively dry.

“tank E? and the perforated Lottormn €f acts as

"a drain to separate the water from the solid

matter. The liqnid drained from-the matter
passes off through the outlet B’ to the sewor

-and the dry matter is threwn igto the body

%o tha cham-

-desn"d msteau of a tank or box E*.a perfo-

“in the furnace may be controﬂed asg may be
The hieat and fiames from the cha.mbm _
- B partisliy consume such matter so that it

-The hop»

' may be flushed g

By the proper ad- |

-bustion therefrom, the incinerating chamber -
being provided with an mdependent air flue

einerating .chamber; a second fugl chamber:.

of the hopper overthe trap D? by raising the
nk E? throngh the lever or handlee. If -
70
rated door or sereen may bs employed. :
The door F need boe opened ounly for the
purpose of introducing the refuse. Withthe
varions auxiliary ﬁuas shown the combustion -
5
desired. Thus fresh air ma¥y be introduesed
above the fire on the grate G through the

fines N' N’ and O and throngh the: latter &

blast of steain may be blown thus produeing.
as;roug blast through the furnace. -Air may
b mtxouubau to ?hu incinerator B through
the flus P. Theashes from the incineratey B
may by epening the door ¢ be allowed to fall -
into the mt C whence they\‘n, v be remaved.

By means of the water pipe E tha hopper & .
od thus onpt tree from p;u- -

8o

ticles of refuse. : , ..
' L‘Jb T prefor such saitor dets,xl of con~q e
Lion rﬁ have been shown I de potlimit -
myse'l te them as they may be varied with-~
out making any de avture from the mven- S
tion. P :
“What 1 ylaun as new, and desxre tofeuulex-
by Letters Patent, is— PR
1. Iu a furnace for burning refy

8o matter,

“the combination of an incinerating chafnber,

a fuel furnace communicating therew'lth I S
closed bopper or reservoir communigating -/
with the incinerating chamber, and aflapted e

oo

te receive tho produ(,ts of edmbustion there-/
frem and partially’consume/the refuse,an ex< -
tanded intake draft, flue leadmo to the closed o
hopper froma remote pomt, and a second flue -
leading from the bopper to'a point belowthe =
grate of the fuel fumace, whereby the hot. 105
vapors, steam and gases arising ih the hgpper .
are met by an ivcoming draf t of compara-
tively cold air through the intake flueto the
hopper and ave iore or less condensed
thereby and “are introdueed “to the fuel fur-
nace below the grate thersin. : -
2. Ina fum?ee for burning. ret‘u‘;e mattel‘ h

110

_the combination of a:fuel fumace, an-inecin-

erating chamber communicating with the fuel -
furnaee and receiving the produets of com- 11§

P for supplying external air directly to the:

incinerating chatber; a dampax for the air

fize P10 control the supply of air to the in-; 120
commumcatmg with the incinerating :.cham-
ber; and.an external hopper of large size lo-
cated above the incineérating chamber and ...
having a commumcatmg passa“eway there- 2
with throagh which .it is adapted -to receive

the producis of combustion® and thereby - - .

partially consume the refuse matter hefore
-the.same is mtroduced into the mcmeratm" o

chamber :

3. In 2 furnace for burning refuse matter,
ths combination of an- incineratingchamber, 2
fuel furnace communicating therem h and
sunplvmv heat to tkre incinérating chamber,

130
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-second fuel furnace connected with the inecin- therewith, a fuel fltj'nat:ecom,rtiuniéati'_ng with™

erating chamber and receiviag the products | the incineérating chamberand supplying heat -

-of combustion " therefrom, a Lopper or reser- | “thereto, and adraft flualeading from the hop- 63

"voir connected with theincinerating chamber, | per tothe fuel furnace below the grate thereof

-a draft fue leading. from.the hopper to- the’ ‘and ® condensve't;’abb:ut,_v_thé‘ ﬁug-_,tp.gonden,se

first furnace, and a-long intake fAue leading | and reclaim the coild &e. contained in the vy- »
from a distance to the hopper for supplying | pors conducted from the hepper by the fiue. .
-comparatively cold -air therets,and reguldt- | 9. In-a furnace for burning refuse matter, 7o
-ing the quantity thereof by the adjustment | the combination with an inecinerating cham-
of-the inlet to said fige. - T berof 4 closéd supply hopperjgomlﬁumc@t}_ng

" 4. In a furnace for burning refuge matter, | therewith, a fuel furna‘qp,QQ(_rlm,upibatingaw.l(h :

- the combination of anincinerating chamber, 4 “the'incjnerating ¢ hamberand supplying heat . -
fuel furnace commynicating. therewith dnd.| thereto, a;draft_-ﬂpelead’i_ngjf.l_}()_m.i‘the"‘h()ppetj 5.
~supplying heat to tliq:ineinerati_ngChaﬁx'nbe'r,é to the fuel farnace below the gr e thereof,

15 second fuel furnace connected with the incin- | and a condenser abont the: flue, and a pipe

- erating chamber and receiving' the products leading from said draft e below the con- :

. of combustion therefrom, & hopper or reser- [ denser to convey thecondensed oiis &¢. there-
voir connected with.the incinerating cham: from. e T oy i -80

- - ber/and adapted to recoive produets of com- [~ 10..1n a furnace for barning refus tatter,

.20 bustion therefrom and partially eonsume the -3he combination of an_incinerabu}g'chaﬁ}_’b‘eﬂ

~  refuse before it is Introduced info the incin -a supply hoppercﬂm‘mun_Icati‘,tig'.there_‘_vl_th,:a

erating chamnber, a draft, flye 'leading  from’ furnace p,omm_lx‘ni,cating‘wi,th theiocinetating. .
the hopper to the first furnaceand independ-" ~chamber and supplying. heat thereto, a draft 8
ent draft flues leading to the-second furnace. flueleading from the supply hopper to the fur-

-25 for supplying external air'directly thereto. ~'| nace below the grate, and.a steam blast pipe

1 a furnace for burning refuge matter, |*opening into Said furdace aboye the grate.'
*. the’combination of ‘a fuel furnaee, an incin- -1L Inga farnace for burning fuse matter, :
erating ‘chamber communicating’ therewith the combination of arincinerating chambeér;
-~ and receiving the produets of -combustion | & supply hopper communicating therewith,’
30 therefrom having an independent air fiue P f»urﬂnac'eco’m_municating withthe inéin at
- forsupplying exterual.air directly'to it, ahd | chamber agd supplying heat: thersto . a-
‘@ second fuel furnace com ixi_'t_inicati.ng “with | flue leading from ‘the -supply hop
‘the  incinerating chambet, having-an inde- | farnace below the-grate flues N4
pendent air fiue Q'for-SUpplyidg’_ez_;tjfarnal_air,. ‘to thd furnace above.the grate, :
35 -direetly to it and g Iarge"fclose?l;'redeiVi‘ﬂ'g"afid_.' ‘Blast pipe‘opening into’said furna
incineratin’g hopper located above the incin- | the Aues' N’ N’. LR LR T
. erating chamber and com municating - there-.{ .12. In a furnace for burning refas matter; .
with through a passage, whereby the refuse .the.combination of 2 fuel furnace'G; an’ 0= 16-
- may be partially consumed in the hopper be- 'cinemting,fehambgr; B communicating with
40 fore it is‘introduced into the_first ingcinorat- | the fuel furnace through a-flue G’,:a hopper
ing chamber. - L e “1:D to, receive refuse ‘matter aiid supply it
6.-In a furnace for burning refuse matter, _the inciverating ¢hamber receiving!the,
the combination of an incinerating chamber, | ducts.of combustion directly from the ing
a fire box communicating therewith through -erating chamber, whereby the refus
- 45 .3 flue, a fuel grate in said. fire box, a hopper | is’ partially consumed ‘before. it ériter
. Or reservoir. for supplying material tothe in- k;inerating”'chamber,fa_"seic"o_n_d fue
cinerating chamber,a draft flue leading from + H h@vigg;comlﬁunii;a;titm{Wit ‘the-incing
-the hopper to the fire box below the -grate,in- | ing cham_ber-bqth_'abos?e and, below
*-dependent draft flues leading to the fire box g’ratAe,»_a.‘d'raft,_ﬂl'_le'_le}a.di;x{g'

-’50 above the grate, and a blast pipe éntering the | and consuming ‘hopperto the fu ,

. fuel fumace-above'théfgrate.»‘ oL | below the grate thereof; and 4 long:
7. In a'furnace for burning refuse matter, | ing from the lower portion.o he.

.the combination with a suitable incinerating | the hopp‘er-foxg.sul)_p_ly.iqg: ‘air 10 ‘the

. chamber, of a receiving hopper communicat- | and regulating the quantitythereo

~ 55 ing with the incinerating chgmber and hav- for preventing the escape of -noxi
© . ing an independent  liquid outlet provided “into the atmesphere. .. - T dus
- with a movable perforated draining frameor | In testimony of 'which inventic Ve

-; “box adapted to receive the refuse. matterand | hereunto.set my hand, - . T T
drain the liquids from the Solids thereof.” [ .. s s TERRENCE, P, MA TON." -

6o . 8. In 4 furnace for burning refpse matter, | - Witnesses: -, " 5 S

the combination with an incinerating cham- _ErRNEST-HOWARD. HUNTER

1. "ber of & éleend gupply hopper communieating'| H. L. MOTHERWELL.

o

"

co hrough
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