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PATENT OFFICE.

No. 835,689.

Application filed By 12,1908, Serial No, 260.097.

Specification of Letters Patent.

To all whom it may concern: -
~ Be it known that I, Banyanix BOULGER,
a citizen of the United States, residing. gt
New York, in the county of New York and
State of New York, have invented certain
new and useful Improvements in (zerbage-

- Furnaces, of which the tollowing is a speci-
~fication. - ' | |

10

My invention relates to a furnace for the

Incineration of garbage; and its novelty con-
sists 1n the construction and adaptation of
the parts, as will be more tuily hereinafter

~ pointed out. -
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Garbage is wet and contains Many vege-
table matters comprising cells retaining wa- |
ter in globular form, and it is diffieult to get |
‘11id of this entrained water. | |

- It is the purpose of my invention to make

an ethcient furnace and one in which the |

energy developed by the combustion of the

‘Tuel is more completely utilized.

In the drawings, Figure 1 is & vertical lon-
gitndinal section through my mproved fur-
nace. Kig. 2 is a horizontal section of the
same on the plane of the broken line 2 2 in
Kig. 1. Figs. 3,4, and 5 are vertical trans-

pianes of the lines 3 3,
44, and 5 51n Fig. 1. . '

In the drawings, 10 is a principal-furnaece

chamber having suitable walls 11 11, pro-
vided with openings 1212, adapted to re-
ceive the material to be cremated, a grate 13,
8 second upwerdly-inclined grate 14, and s
perforated platform 15.

16 1s a fuel-feeding door, and 17 a door
leading to an ash-pit 18 under the grate 13.
A short wall 19 serves as a support for the
adjacent ends of the grates 13 and 14, and s

second wall 100 serves to separate the Prin-

cipal-furnace chamber from a SeCOoNGary-
furnace-chamber.

101 1s a vertical wall depending from the

45

40 I
. boundary of
10,

L

upper wall of the furnace and terminating
beneath the level of the platform 15. .*
20 18 the secondary-furnace chamber. |
this 21 is a grate, 22 is a vertical wall sup-
porting one side of the same, and 23 is
I&Sh.—pit.-' o
.24 15 a horizontal

{)erfomted platiorm ter-
minating in the wali

_ 101, forming the rear
the principal-furnace chamber

o 111,7200, and 201 are doors leading into
‘the interior of the apparatus from thas ont-

B

side.

‘8 belt or ) | |
which is energized by steam recetved from -

30 1s a chamber designed to promote the
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more complete combustion of the gases

evoived in the chambers 10 and 20. It has
8 closed top 31, is bounded on one side
tiie wall 101 and on the other side by a wall
33, and 1§ closed beneath by the floor 240
common to the entire structure. It is pro-
vided with a centrally-arranged diaphram 25 ,
having horizontal openings. 26, and a passage
27 through the wall 23 leads outwardly there-
irom for & purpose presently to be described.
1t 1s also provided with a horizontal
which Ieads
shown.,) |

Adjacent to the apparatus so far deseribed

L)

1S
prises a boiler 40 of any suitable construc-
tion. A furnacs 41 is arranged
boiler -and comprises the usual combustion.
chamber 42; grate 43, ash-pit 44, and the

by

i flue 28,
to a suitable chimney. (Nof

Ho

‘ S sl el KA
& steam-generating plant. This com- -

peneath the

75

other adjuncts common to such structurss . -

and which need no particular description.
The flue 28, it will be observed, passes under
this furnace plant. This flue is provided
with.a damper 280, having a handle 281 and
adapted to slide vertically in suitable Ways
282.  The passage 27, which leads into the
combustion-chamber 42, is control ed by a
damper 270, having a handle 271 and adapted
to slide in suitable ways 272, . .
A flue 45 leads from above the boiler 40 to
the chimney.  (Not shown.) | |
A steam-pipe 48, provided with suitable

valves, leads from the boiler 40 down into .

“the mouths of the pipes 51 51 and is s0 ar-

ranged (in a manner well understood by

those skilled in the art) that a 1et of steam

under pressure derived from the boiler can

-k_ind and

be injected into these pipes.

The grate 14 is of the rotating

Qo

comprises rotatable bars 140, which termi-

nate on one side in cog-wheels. (Not shown.)
The uppermost bar in the series is provided
with a pulley or sprocket and is actuated by
chain from a small engine 141,

the boiler 40 through the pipe 142,

The entire space 50 beneath the chambers
20 and 30 constitutes an air-tempering cham-
ver. It is provided at the rear end with two

conduits or pipes 51.51, which lead from the

outer air underneath the boiler plant, and
with two other conduits or pipes 52 52,
which lead upwardly through the wall 100

100

105
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fween the platforms 15 and 24, and some o

of the principal furnace.
53 53 lead upward from the front end of the
chamber 50 into the space underneath the
grates 13 135, - .

The mode of using my improved furnace is
as follows: IFirst, when the steam-plant is
not employed the passage-way 27 is closed

by lowering the damper 270, and the flue 28,

leading to the chimney, is opened by rasing
the damper 280. Fires are thein started i
the principal-furnace chamber 10 and thne
secondarv-furnace chamber 20.

bave or other material to be cremated is
thrown upon the platform 15 and the grate
14, The waterv constituents of the g

are eradually evaporated, the garbage dried,
and put into condition to be used as fuel.

A

The dry garbage upon the front portion of
the platform 15 will fall down upon the grate
14, and some of it will fall through the open-
inus in the piatform 15 into the chamber 20
bBeneath the same. A portionof 1t will nat-
urally also fafl upon the platform or horizon-
- 1 -[-l Tgsiy (77 v {}%¥ ri11_:‘ T T ;

tal diapnragin Z4. e gases constiluting

bhe }partial products of combustion and
which are generated in the chamber 10 pua s

around the rear end of the platform 15 and
above the platforim 24 into the chamber 20
and pass thence underneath the platform 24

to the chamber 30, serving in their passage !
further to hieat the material upen the plat-

form 24 and also that upon the platform 15.
The products of the partial combustion
which takes place in the chamber 20 pass
some of them upward through the perfora-
tions in the platform 15, some of them be-

£
94

-ml.-l.,

thein beneath the platform “all m tume
reaching the ehamber 30, In tins chamber
they pass upward alongside of the verteal
wiall 25 and through the perforations with
which it is provided and finally pass down-
ward again in the flae 28 and thenee to the
chimney.  After all of these operations the
heat derived from the combustion of the fuel
employved and of the garbage and o ther ma-
terials burned serves to heat the platiorms 15
ard the floor 240, the walls 11 of the

‘4
et .l'-}

chamber 10, and the walls 101,31, and 33 of |
the chamber 30 and the vertical wall 25 of

this lagt-named chamber until they consti-
tute a thorouchhy-heated solid body, tending

£o set fire to anvthing brought into contact |

therewith.  The vertical wall 25 in effect be-
comes red hot, and thus serves to create a
draft which draws the produets of combus-
tion from the feont to the rear end of the
apparatus,

Supposing now that it is desired to use the
S ppL?mmtn! steam plant in connection with
this apparatus, the damper
afford o communication between the cham-
ber 30 and the combustion-chamber 41 be-

neath the boiler 40 and the damper 280 1s | by the energy ¢

3 The feed- ;
openings 12 12 are then opened, and the gar-

carbage

270 1s raised to

- ——_—aom T

Two other pipes ! lowered, closing the ‘connection between the

flue 28 and the chimney. When this has
been done, the heated gases coming from the
chamber 20 serve to heat the water in the
boiler - 40 and to genecrale steam therein.
They then pass upward into the flue 45 and
thenee inito the chimney. The steam thus
generated in the botler 18 by means of the
pipe 46 and its conneetion turned into the
pipes 51 51 in the form of a jet. 1t forces
the air in these pipes or conduits Into the
chamber 50, beneath the floor 240 of the ap-
paratus, and in turn forees it on and upward
through the pipes 52 in the wall 100 (shown
in dotted outline in Fig. 1) and through the
pipes 53, shown also in dotted outline in g,
1) thus introducing the air from the cham-
ber 50, where it has been heated by 1ts con-
tact with the floor 240 of the apparatus, un-
derneath the orates 14 and 3. The mntro-
duction of this heated air undernéath these
orates helps to promote the eflicteney of the
combustion which takes place above the
orates, to more thoroughhy and rapidly burn
the material on the grates, and to ellect a
saving in the energy derived from the com-
bustion of the things burned in the furnace.

Where 2 larce mass of garbage s to be

treated quickly, it may be and often is desir-

able that it should be subjected to a rather
fierce heat at first.  For this purpose it s

fed into the apparatus threugh the feed-ap-

erture above the grate 14, and means are pro-
vided for rotating the grate-bars of this grate
so as to faciitate the descent of the garbage
and to expose it the more thoroughiy to the
action of the heated air rising upward from
benenth the pgrate.  For this purpose the
means above deseribed for rotating the bars
v emploved.  1f the steam-generating plant
is not o use and it is dexirable to rotate the

orate-havs, this may  be accomplished by
turnine the sprocket or pulley attached to

the uppermost bar by hand. |

The avparaius deseribed uses up more
completely the energy derived from the hurn-
ine of the garbage than any suntar forn Ol
apparatus known to e, Fhe reversion ol
(e currents of ihe produets of combustion,
their passage through the <1t OKe-consumIng
chamber 30, and their use wien desired in
the ceneration of steam, which m twrn 1S
used to provide means for foreing air heated
within the apparatus under the grates of tho
principal combustion-chaniber, all tend to
use up portions ol the ieat energy developed
in the apparatus wiich have not heretofore
to my knowledge been useluliy cinployed.

What I claim ag new 1s—

1. A garbage-furnace comprisimg PrInel-
pal lurnace, 2 secondary furnace, a smoke-
consuming chamber, an air-tenipering cham-
her adjacent to and deriving its heat from tne

furnaces, a steam-generating piant actuated

lerived from the combustion
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of the fuel in the furnaces, and & connection
between the air-tempering chamber and the
steam-generator. B :

2. A garbagé-furnace comprising & princi-
pal furnace, a secondary furnace, a smokg-
consuming chamber, an air-tempering cham-
Efr adjacent to and deriving its heat from the

-

heated therein to and beneath the grates of

the furnaces consisting of a boiler heated by

the gases coming from the furnaces and a
valve-controlled conduit leading from the
steam-space of the boiler to the air-temper-
ing chamber. o

3. A garbage-furnace comprising a princi-
pal furnace, a secondary furnace, a smoke-
consuming chamber, an air-tempering cham-
ber adjacent to and deriving its heat from the
furnaces, conduits leading fron: the cuter air
to said air-tempering chamber and means
adapted to put a fluid-pressure upon the air
1 said conduits, to draw it into the conduits
and force 1t to and beneath the grate-bars of
the furnaces. - -

4. A garbage-furnace comprising a princi-
pal furnace, a secondary furnace, a smoke-
consuning chamber, an air-tempering cham-
ber adjacent to and deriving its heat fron the
furnaces, conduits leading from the outer air
to said aw-tempermge chamber and means
adapted to put a fluid-pressure upon the air
m sald conduits, to draw it into the conduits
and force it to and beneath the grate-bars of
thie furnaces, consisting of a steam-jet dis-
charging mto the conduits leading from the
outer air to she air-tempering chamber.

5. A garbage-furnace comprising a prinei-

al furnace, a secondarv furnace, a smoke-
. } _

consuming champer, an air-tempering cham-

ber adjacent to and deriving its heat fiom the
furnaces, a steam-generating plant actuated

by the energy derived from the combustion
of the fuel m tiie furnaces, conduits leading

from the outer air to said air-tempering
chamber, and means adapted to put a fluid-
pressure upon. the air in said conduits to
draw 1t into the conduits and foree it to and
beneath the grate-bars of the furnaces.

6. A\ garbage-turnuce comprising a princi-
pal furnace;, a secondary furnace, a smoke-
consuming chamber, an air<tempering cham-

ber adjacent to and deriving its ieat from the

Turnaces. a steam-generating plant actuated
by the energy derived from the combustion
ol the fuel in the furnaces, conduits leading
from the outer air to said air-tempering
chamber, and means adapted to put a fluid-
pressure upon the air in said conduits to

draw it.into the conduits and force it to and |

ace, and m ans adapted to force the air |

‘ . beneath the grate-bars of the furnaces, con-

sisting of a pipe leading from the steam-space
1n the steam-generating plant to the air-con-
duits leading from the outer air to the air-
tempering chamber and valves whereby the
steam may be discharged from said pipe into
said conduits. - -. S

7. In a furnace of the class described, a
garbage-receiving platform, a fuel-grate, an
meclined grate leading downward from the
sald platform to the fuel-grate, air-feeding
means, means for moving the garbage down
said inclined grate and means for subdivid-

ing the space beneath the grates whereby the

amount of air fed to each grate may be sepa-
rately regulated. A '

8. In a furnace of the class described, a
garbage-receiving platform, a fuel-grate, an

inelined grate leading downward from the

said platform to the fuel-grate, means for
moving the garbage down said inclined grate
and heating the same from beneath while on
the grate by an uprushing column of heated
air and means for subdividing the space be-
neath the grates whereby the amount of air
fed to each grate mnaybeseparatelyregulated.

9. In a furnace of the.class cgescribed, a
garbage-receiving platform, a fuel-grate be-
neath the level of the same, an inclined grate
comprising revolving bars leading from the
platform to the fuel-grate, an air-temperin
chamber, means for forcing air heated in s&ig
chamber through the inclined grate and
means for subdividing the space beneath the
grates whereby the amount of air fed to each
erate may be separately regulated. |

10. In a furnace of the class described, a
garbage-receiving platform, a fuel-grate be-
neath the level of t%le sanme, an 1mclined grate
comprising revolving bars leading from the
plat}"ot'm to the fuel-grate, an air-tempering

3
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chamber, means for forcing air heated therein -

upwardly through the said inclined grate
consisting of a steam-generating plant actu-
ated bv the energy derived from the combus-
tion ofthe fuel in the furnace and a pipe lead-
ing fromn said plant to the air-tempering
chamber whereby steam under pressure is
itroduced therein and means for subdivid-
g the space beneath the grates whereby the
anmount of air fed to each grate may be sepa-
rately regulated. - |

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

| BENJAMIN BOULGER
- Witnesses: - | o -

Aran McDonNELL,

HErMAN MuYER. |
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