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UNITED STATES

1,479,875
PATENT OFFICE.

BERNARD F. SHAUGHNESSY, OF BROOKLYN, NEW YORE.

REFUSE INCINERATOR.

Applicatioh filed October 2, 1920. Serial No. 414,174,

Lo all whow it may concern:

Be it known that 1, Berxarp F. SHaveH-
vEssY. a citizen of the United States, and n
resident of Brooklyn, in the county of Kings
and State of New York, have invented a new
and useful Refuse Tncinerator, of which the
following is a specification.

My invention is a refuse incinerator and
its all important object resides in the pro-
vision of an apparatus that will burn or in-
¢inerate all combustible refuse including
green or wet maferial together with the re-
sultant gnses, smoke and odors.

Further, my invention provides an in-
cinerator or furnace for burning material
such as garbage and other waste wherein
these materials are first dumped uapon a
grate arranged above a main fire grate for
drying and burning whereby to drive off all
gases, odors and smoke, and subsequently
dumped upon the main fire for further com-
bustion, these gases, cte. heing cirenlated
through the furnace until they are wholly
destroyed.

My invention also embodies a rveluse
burner or furnace which embodies a number
of grates supported one above the other,
which may be quickly and readily dumped.

Still another object of the invention re-
sides in the provision of a refuse barner
wherein the gases or products of combus-
tion are conducted through separators where
the heavy particles are separated from the
gases andl conducted to the ash pit hefore
these burned gases have finally passed from
the burner.

It is also within the provisions of the in-
vention to provide a refuse incinerator em-
ploying an upper and lower grate, the
former being water cooled to obviate being
burned out due to the intense heat from the
fire on the lower grate.

With the preceding and other objects and
advantages in mind the invention consists
in the novel combination of elements, con-
structions, arrangement of parts and opera-
tions which will Le hereinafter enlarged
upon, claimed and illustrated in the accow-
panying drawings, wherein:

Figure 1 is a vertical sectional view of the
complete apparatus;

Figure 2 is a vertieal sectional view taken
on line 2—2 of Figme 1,

Figure 3 is a similar view taken on line
3—8 of Figure 1;

- Figure 4 is an enlarged :letail fragmentary

view of one of the water-cooled grate sec-
tions; '

Figure 5 is a fragmentary horizontal sec-
tional view of the ash or particle collector
arranged at the entrance of the chimuney of
the apparatus;

Figure 6 is n perspective of the lower
grate bar Jatch embodied in the invention;

Figure 7 is is a fragmentary sectional
view of one of the separaters embodied in
the invention;

Figure B is an end elevation of the same;

Vigure 9 is a vertical sectional view of a
modified embediment of the invention;

Figure 10 is a fragmentary detail view of
an automatic cut-off embodied in the con-
struction disclosed in Figure 9;

Fig. 11 is a detail view of a valve.

[ wure 12 is a detail fragmentary sectional
viev of the structure shown in Figure 95 and

Fig. 13 is an enlarged view of the furnace
with adjacent parts,

Referring in detail to the drawings where-
in similar characters of reference designate
corresponding parts throughoui the several
views, the numeral 5 designates a building
or shed having a floor 6 and extending below
the floor and through the floor arve discharge
Pipes or hoppers T in each of which a uor-
mally closed counter-halanced swingingtrap
door § is mounted. Overlying the upper
ends of ench of these pipes or hoppers T is
a hood 9 including slidable sections adapted

to be slid into one another at one side of the
pipes when it is desired to discharge the ref-
use on the swinging trap door,

The furnace is built up of fire brick and
consisfs of vertically disposed side walls and

also consists of a top wall t{ throngh which
the pipes or hoppers 7 oxtend and ecom-
nnicate with the interior of the furnace,

The front and rear walls of the furnace
are designated at 12, the former heing con-
sirncted with a passageway 13 for the escape
of the products of combustion and from
which the chimney 14 is buiit up. The rear
wall is provided with doors (5 whereby ac-
cess to the furnace may be had.

The top wall 11 extends to a vertically
disposed wall 16 arranged adjacenc the front
wall 12 and extends above this wall. This
wall 16 is provided with an ontiet opoung
17 while the passageway 13 is providel with
an inlpt opening 18 at its top awl conumini-
cating with these openings is 2 pipe fitting
19 to conduct exhaust gases from the furnaee
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eper to the passageway 13, A valve 20 is
wid in the fitting 19 to control the
e of exhaust pases to the passageway.

Y wall 21 constifutes a forward wall of
toe five box of the furnace and is built up
fo a distance of more than one-half the
wiehit of walls 12 or 16. The wall 21 s
provided with an opening 23 at its upper
il that extends partly across the same. It

Coarves to conduet some of the products of

S orofitad

s

5 semind

combustion from the fire box. This wall is
s0 formed with smaller outlet openings
- below the opening 23. Arranged below
fo: rop wall 11'is a perforated top wall 22
the fire box which is supported #nd
¢d by horizontally disposed tubes 23V,
sed between the walls 11 and 99 at
ite sides of the hoppers 7 are pairs of
i walls 22¢ which extend from the wall
; i1 and with these walls con-
geways for the produets of com-
g through the perforated wall.
re mounted at the outer ends of
bugeways whereby e regulate the
hirough,
arranged 2t s point adjacent the wall 16
15 a vertieal wall 24 that stops short of the
fop owall 11, aud extending from the upper
d of the wall 21 to this wall 24 is g hori-
walt 25, An air supply pipe 252
aifers the combustion chamber, as clearly
shewn in Fig. 1. Numeral 25 is a valve
which will be deseribed later, Extending
fromn wall 21 to the wall 24 and to the hori-
all 25 are vertical side walls 96,
r 268" will be found in wali 91
¥y mounted herein is a gate valve
governing the passage of smoke or
Jus drom the fire held on the lowoer grate,
A venfrator 26 s provided in wall 25,
Fhere is further provided an inlet air pas-
2% as clearly shown in Fie. 3. The
Tolls 21, 240 25 and 26 constitute what nay
termed a somke or gas combustion
‘VEN’I’.
ending the entire length and width of
Tuckure 1s g cement or concrete founda-
tnd «isposed above the latter and ex-
« £rom the lower end of the wall 21 to
*i 14 is a floor 28 provided with open-
220 und 30, Below the openings 30 is
pit 51 There is also an inclined
#2upon which ashes fall. Delow the
are fongitutinal draft Passages 33 and
R there is provided npwavdly direct
2+ communicating with the fire

e

:
|82

A

teally disposed wall 85 is ar ranged

id extending through the walls 16
t ave o plurality of horizontally dis-
eparators and smoke op gas con-
«ach of these ash separators and
vits comsists of a cylindrical head 37
at one end and extending around to

e or gas chamber and supported:
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afford a spacing ring 38 accommodated in
an opening 39 in wall 35,

Arranged centrally in the head 37 is a
plurality of spiral grooves 31, For each
head 37 there is provided a tube 42, which
passes through walls 16 and 24. The tube
12 is arranged concentrically with the hori-
zontal axis of the head 37 and is held in
place by clip 43. Owing to the draft
through’the pipes 42, the products of com.-
bustion will be concentrated at the center of
each of the heads 37. Owing to the shape
of the groove 41, the products of combustion
will be given 4 whirling metion and thereby
the heavier particles are thrown outwardly
and will be discharged between the end of
the tube 42 and head 37 and fall to the floor
28 thereof. The wall 24 with the wall 16
forms a preheating and mixing chamber
through which the smoke gnd gas are drawn
from the furnace, An air inlot 26° supplies
air to the chamber for the burpose of mixing
with the gases to muke the sume WGre com-
bustible. "In other words, oxygen will be
mixed with-the gases on their way to be re-
burned, the direction being clearly shown hy
the arrows in Fig. 1 of the drawings.

The partially burned gases from the fire
on the upper grate leave the combustion
chamber by means of ports 22 and opening
23. These gases then take the following
course, as indicated by arrows in Fig. 1.

An inner valve 26° supplies air to those
£ases 5o as to make them more combustible.
These gases reach the fire on the lower grate
via opening 29, air Pbassage 33 and air diict
34. For gas which is completely burned on
the upper grate a by-pass 19 is provided.
3y-pass 19 is for the purpose of giving a
more direct course to the chimney for gas
which is sufficiently burned which might be
if the refuse was paper or other dry
muterial. This course will then be throngh
pipes 19, butterfly valve 20 and opening 18
to the chimney 14, as clearly shown by the
direction of the arrows in Fig. 1. Valve
25* functions with valve 20 and can be
opened or closed to suit the course,

Journaled in bearings 44 mountell on ths
side walls 10 are pairs of transversely
aligned hollow rock shafts 43, Each roci
shaft 45 is provided at its outer end with
a packing cylinder 46 and disposed therein
Is a conduit 47 provided with n grooved
head~” 48 positioned against the inner end
«of the cylinder 46, This conduit 47 js pro-
vided with a longitudinal passage 49 that
communicates with the rock shaft 45 while
a second longitudinal passage 49’ opens inty
the groove 48’ in the head 48, packing
50 is arranged in . the cylinder 46 against
the head 48 and a stuffing hox 51 is received
around the conduit 47 and is bolted or
otherwise secured to the cylinder 46, De.
pending from each of these rock shafts is a
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tubular supporting arm 52 and supporter
In each pair of these arms 52 is a tubular
grate bar 53 whose ends extend through the
side walls 10 and are fixed for slight lateral
movement therein, each of these grate bars
53 having communication with its support-
ing arms. Supported at each side of the
furnace are water drums 54 having com-
munication with each other by way of a
conduit 55.

Water leaves the drum 54 by means of
passage 57 then into conduit 47 (see Fig. 4)
thence into groove 48°, thus into pipes 58
and 59, as shown by the direction -of the
arrows in Fig. 4. Pipes 53 and 59 are con-
stantly being heated and water in these
pipes will be converted into steam. Steam
will rise in pipe 52 and enter drum 54 by
means of conduit 49 and pipe 56. The
steam entering the drum 54 can be used for
power purposes.. , ’
_ In order to swing any one or more of the
ﬁrate bars from each other to dump the

urning material supported thereon, therc

is provided for each grate bar a shaft 59
that extends longitudinall through- ‘the
same and has gears 60 ﬁxedy to its opposite
ends. A horizontally disposed rack bar 61
is rigidly supported upon each side of tha
furnace and is in mesh with the gears 60.
The ends of the shafts 59 project beyond
the gears and are squared as at 62, and
adapted to have a wrench or crank handle
63 engaged on any one of these squared ends
to rotate the gears which will rock the shafts
a sufficient distance to move the grate bar
carried by the operated shaft. ' :

- Inasmuch as the swinging grate bars 33
are a considerable distance below the floor
6 I have provided a rack which is located
at a sufficient distance below the hoppers 7
to catch the refuse discharged therefrom
and thereby break the fall of the same. This
rack includes pairs of relatively heavy tubes
50* having their ends journaled in the side
walls of the furnace. Each pair of these
tubes is disposed below one of the hoppers 7
and each is provided with a plurall):ty of
downward]y inclined fingers 51* upon which
the refuse discharged from the hoppers is
supported and is subjected to the fire on the
swinging grates 53. The tubes are provided
with collars 52* at their outer ends pro-
vided with a plurality of openings 53s
adapted to be ‘engaged by a handle or im-
plement whereby to-rotate these tubes to
any desired point to move the fingers toward
or away from each other to enable the de-
sired quantity of material to fall from the
rack as it is burned by the fire on the swing-
ing grates 53. If desired these tubes may
be rotated to move the fingers away from

- each other to permit all of the refuse to fall

from the rack to the swinging grates below.
Pipes 54* lead from the water drums 54

to the ends of the tube 52° to cool the e
in the same manner as the grate bars 73,
Below the upper grate T emplov a see-
ondary grate which consists of patrs of rock
shafts 64 having their ends journaled in
bearings 65 in the side walls 10. Loosely
mounted on each of the rock shafts 614 i35 a
pair of tubular rock shafts 66 whase ends
project beyond the side walls 10 and have
worm wheels 67 fixed thereto while one enl
of each of the shafts 64 has fixed thereto a
worm wheel 68, All of these worm wheols
are operated hy hand operated worns shafts
69 mounted on the side wulls i, Grate Jo-
ments 70 are fixed to each of the tubular
shafts 66 and to the central part of the
shafts 64. Tt will be seen that Ly operating
the desired worin wheel any pair or move of
the grate clements may he dumped. Tn
order to prevent the free ends of the grate
elements from sagging there is provided a
shaft 71 below the free end of the grate

elements 70 and independently mounted on

each of these shafts ure relatively short
tubular shafts 72.

Carried by each of the shafts 72 and the
central part of the shaft 71 are pairs of up-
standing parallel fingers 73, one pair for
each pair of grate elements and are normally
disposed in the position where the free ends
of these grate elements will rest thercon.
The outer ends of the shafts 71 and 72 pro-
ject beyond the side walls 10 and are pro-
vided with squared surfaces 74 adapted to
receive a wrench or crank handle or the like
whereby any one or more of the shafts 71
and 72 may be operated to swing the desired
fingers 73 downwardly so that the grate ele-
ments may then be dumped upon operation
of the desired worm wheels 67 and 68.

Mounted to one side of one of the fur-
nace walls is a vacuum producing fan
designated in its entirety at 75, and lead-
ing therefrom is a pipe 76 having a lateral
branch 77 at its lower end that extends
through one of the side walls 10 below the
bottom 28 of the smoke or gas combustion
chamber. A branch pipe 78 extends from
the pipe 76 and communicates with a con-
denser 79. Valves 80 are arranged in the
branches 77 and 78 controlling communi-
cation to the furnace and condenser 79.

The intake of the fan is designated at 81
and communicates with the furnace at a
point between one of the side walls 10 and
one of the wallg 26, \

The fan is operated through any suit-

able driving mechanism (not shown) and.

under normal conditions draws the prod-
ucts of combustion upwardly through,the
perforated top wall 22 and outlet open-
ings 23, thence into the fan from where
it is conducted either to the condenser 79
or back to the furnace. In the latter case
these products pass into the passageways
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33 and intermingle with the. combustible
mixture from the pre-heating chamber and
are discharged through the ducts 84 where
they are subjected to the fire on the sec-
ondary or lower grates.

A by-pass 82 leads from one of the pas-
sageways 33 and is extended through the
rear wall 12 at a point between the upper
and lower grates, thus some of the products
of combustion passing through the passage-
ways 33 will be discharged into the fire
box to cause a draft to aid the combustion
of she fire. After the burned gases are
subjected to the fire in the lower grate,
they pass into the smoke or gas chamber

- and out by way of the separating head 37,

20

30

"88

40

60

66

“ing therethrough.

the latter deflecting the heavier particles
to the bottom of the furnace as herein-
above stated.

The passageway 138 is provided with a
convoluted or spiral wall 84, one end of
which projects within. the passageway 13
in the path of the exhaust products pass-
The opposite wall of
the passageway 13 is formed with an angu-

larly disposed deflector surface 85 for-.

wardly of the inwardly projecting end of

the convoluted or spiral wall 84, thus any"
particles that may remain intermingled
* with the exhaust gases that pass through

the separating head 37 will be deflected
into the passageway afforded by the spiral
wall 84 upon contact with the deflector sur-
face 85 and will drop to the bottom of the
ash pit 31 while the exhaust gases pass
into the chimney 14 to the atmosphere.
In the course of the burned particles of
combustion from the furnace to the chim-
ney, they pass in the direction of the ar-
rows (see Fig. 5).

pass into 84 and dropping into the ash pit
31, while the gases pass into 30 and through
chimney 14. This opening 30 from the
pit 31 is a vent to let the gases up into
the chimney while the ashes. remain in
pit 31. g

In Figure 9 I have illustrated modified

‘embodiments of the invention. In this con-

struction T employ double walled water-

cooled side walls 86." Extending transversely.

across the furnace and supported in these
side walls is a plurality: of. evaporation
tubes 87 having communication with pipes
88 leading to the double walled side walls
86 through which water ¢irculates to and
from the tubes 87 to cool the latter.

In Figure 10 I have illustrated an auto-
matic cut-off associated with the: water feed
pipe and double walled furnace which com-
prises & valve chamber 55* arranged be-
tween the walls forming one of :the side
walls of the furnace and is connected with

one end of the water feed pipe 56° A

: The. coarse particles.
are forced to the side by a deflector 85 and

1,470,875

check valve indicated at 57* is pivotéd in
the valve chamber and is held in open posi-
tion by a rod 58 arranged in the pipe 56

having one end supported by a fusible ele-

ment. 59°. Leading from the valve cham-
ber 533 is'a pipe 60* having two legs one leg

of which extends downwardly below the *

“pipe 56°, - It follows that should the water
in the' double walled jacket fall below the

safety level, the tube 56* would become -

dried“out and upon permitting the water .

to flow from the feed line in an endeavor
to supply water to the double walled jacket

this tube would break or in case the fusible

element ' 59* melted before the water was
again turned on the rod 58 would drop
and permit the valve 60* to close, thus pre-
venting escapé of hot water and steam
from the burst or broken tube. ‘
In Figure 12 I have shown one of the
tubes forming the refuse-rack associated
with the double walled water cooled fur-
nace.  In this instance tubes 88" lead from:
the double walled side walls to the ends
of the tube so that the water will circulate
from these side walls through the tubes.

The = water feed line for the double

walled side walls is indicated at 61

It is to be understood that the forms: of
my: invention herein shown and described
are to be taken as preferred exammples of
the same, and that various changes in the
shapes. sizes and arrangement of parts may

be resorted to without departing from the’

spirit of the -invention or thé stope of the
subjoined claims. ‘

Having thus described my invention,
what I claim as new and desire to sécure
and protect by Letters Patent  of the
United States, is: ‘

1. .A refuse incinerator comprising a fur-
nace casing, refuse hoppers extending
through the top of the casing, a fire box in
the casing below the hoppers, upper and
lower grates in the fire box, a gas chamber
adjacent the fire box, a fan communicatin

with the interior of the casing and includ-

ing ‘8 return passage. communicating with
the fire box below the lower grate, the fan
drawing the products of combustion through
the top of the fire box and discharging the’
same below the lower grate to be reburned
and subsequently returned to the gas cham-
ber, and means to conduct the smoke. from
the gas chamber to the atmosphere, o

2. A refuse furnace comprising a furnace
casing,

charging the refuse on the grates, an 4sh pit
below the lower grate ang provided with
longitudipal passageways opening inta the
fire box,.a fan arranged outside of the cas-
ing and having an inlet communicating with
thie casing forwardly of the fire box and hav-
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a-fire box in the casing, upper and
lower grates in the fire hox, means for dis-
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ing an outlet communicating with the lon-
gitudinal passageways whereby the gases are
returned to the fire held on the lower grate
for reburning. and means for conducting

8 the reburned gases from the fire box,

© 8. A refuse furnace vomprising a furnace
casing, a fire box in the easing, upper and
lower grates in the five hox means for dis
charging the refuse on Lo the grates. an nsh

10 pit below the lower grate and provided with
longitudinal passageways opening into the
fire box, a fan avranged outside of the casing
and having an inlet communicating with the
casing forwardly of the fire hox and having

15 an outlet commnunicating with the longitu-
dina) passugewnys wherehy the @ises are v
turned 1o the five held on the lower grate for
reburning, means For conducting the re-
Liurned gases from the fire box, a chanber

20 in the casing having communieration with
the fire box, a plurality of inbes having com-
munication with the chamber wnd conmini-
ating with a common ontlet. n tulwilar head
atl the rear end of enclt tube, and a plurality

26 of downwardly inclined spival plutes extend:
ing throngh each ‘of the hewds whereby
heavy particles are deflected downwardly Lo
the bottom of the casing during the passage
of gases passing through the heads on their

30 way to the common ontlet.

' 4. A refuse furnace comprising a casing, a
fire box arranged at one end thereof, upper
and lower grates arranged therein, a gas
chamber adjacent the fire box and including

35 side and top walls, a fan having its inlet
communieating with the casing at one side
of the gas chamber, an outlet pipe leading
from the fan and bhaving communication
with the fire box helow the lower grate

40 whereby gases conducted from the fire box
to the fan will be relurned to the lower
grate for reburning, and means for conduct-
ing the reburned gades discharged into the
gas chamber from the same.

45 5. A refuse furnace comprising a casing,
a fire box arranged at one end thereof, up-
per and lower grates arranged therein, a
gas chamber adjacent, the fire box and in-
cluding side and top walls, a fan having its

50 inlet communicating with the casing at one
side of the gas chamber, an outlet pipe lead-
ing from the fan and having communication
with the fire box below the lower grate
whereby gases conducted from the fire box

55 to the fan will be returned to the lower grate
for reburning. means for conducting the
reburned grases discharged into the gas cham-
her from the same, a common gas outlet at
one end of the casing, a plurality of tubes

80 communicating with the gas outlet and the
gas chamber, and means at the rear end of
the tubes to separate heavy particles from

¢he gases before their entrance into the
tubes.

68 6. A refuse furnace comprising a walled

srnctiive. 1 chimney at one end of the
struetnre, @ pipe eommunicating with the
ehimney aid the walled structure and hayv-
g control valve therein, a ous chamber
adjacern the five boxo o phiality of tubes
prtssing ithroueh one end wall of the gas
chamber and having communication with
the ciimneys means at the renr ends of the
tubes 1o separate ashes therefron: hefore
their entranee into the tubes, and suetion
men= for drawing the gases from the top
of the five box and velurning the same to ihe
fire on the Tower grateyfor reburning.

7. reluxe furnaee 'comprising o walled
struetnre, transverse walls an the straetare,
one of which eonstitutes a wull of the fire
hox, side and top walls extending frows ong
transverse wall to the other, satd walls cone
stituting o ens chawber, s botlom for the
strocttre =upporied above the gronnd and
spneed therefrom, an ash pit extending from
sadd wall to the rear end ol the casing and
provided with longitudinal passngeways, a
vertically divposed flue vearwardly of ihe
was claunber el conpmmieatine a0 ts lower
emd with the passageway, @ fan having an
ittlet comnunnicating with the interior of the
structure wherehy the gases are drawn from
the top of the lire box and an outlet pipe
Ieading from the fun fo the passageway be-
low the hottonr of the fire hox.

8. An ineinerator comprising a fire briek
structure, a chimney at one enid thereof, a
passageway fewding from the strocture to
the chimney, a spiral wall disposed to one
side of the passageway and having one end
thereof extended within the passageway, an
angalarly disposed hafle wall in the pas-
sageway rearwardly of the spival wall 1o
defleet products of combustion therein to
discharee heavy partieles to the hottom of
the strneture while the gas passes into the
chimney. and a fire hox iy the structure for
bhurning the refuse. :

9. An incinerator comprising a casing, a
fire box in the casing, upper and lower
grates in the fire box, means for discharging
material on the upper grate, a gas and smoke
combustion chamber in the finnace having
communicafion with the fire hox between
the upper and lower grates, a preheating
and mixing chiamber throngh which the
smoke anil gas from the npper grate pass, a
conduit supplying airto the mixing chamber,
passage-ways at the bottom of the mixing
chamber and leading to the fire helid on the
lower grate, and suction producing means
communicating wigh the interior of the cas-
ing wherehy partially burned products of
combustion are drawn from the upper grate
to the lower grate for a second combustion,
the products of combustion from the lower
grate passing into the smoke and gas combus-
tion chamber for a third combustion.

10. An incinerator comprising a casing, a
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. fire box in the casing, upper and lower grates the casing and having an inlet conmy

10

18

20

i

&85
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n the fire box, means for discharging ma-
terial on the upper grate, a gas and smoke
combustion chamber in the furnace having
commnunication with the fire box between
the upper and lower grates, a preheating and
mixing chamber through which part of the
smoke and gas from the upper grate passes,
a condnit supplying air to the mixing cham-
ber, passage-ways at the bottom of the mijy-
ing chamber and leading to a point below
to the lower grates, and suction producing
ueans communicating with the interior of
the casing whereby to draw the major part
of the smoke and gas from the upper grate
to conduct the same to the passage-ways to
be conducted with the preheated products to
the lower grate for o second combustion, the
products of combustion from the lower grate
passing into the smoke and gas combustion
chamber for a third combustion, y plurality
of tubes extending through the pre-heating
and mixing chamber an, having their inner
ends disposed in the combustion chamber
and the outer enis communicating with »
common ontlet und an sl sepiarator ar-
ranged at the inner end of each tube to sepa-
rate ashes from the exhayst products,

i An ineinerator including a casing, a
fire bux in the vising provided with a1 per-
Torated tog,

apper and lower grales in the
wans for discharging material on
woupper grate, a pre-heating and mixing
“hamber i the casing through which partly
burned products of combustion pass, means
for supplying air to the chamber, means for
heating fhe air and products of combus-
tion, a chamher having communication with
tEe botboiy of the fire box and the lower end
of the pre-heating and mixing chamber, suc-
tion producing means whereby partially
burned products of combustion” are drawn
through the casing and to the fire on the
lower grate, a smoke and gus combustion
chamber adjacent to and communicating
with the fire box helow the upper grate and
adapted to receive the products of combus.
tion from the lower grate, means for sy, -
plying air to the smoke and gas combustion
chamber, and meang leading from the Tast
mentioned chamber to # common outlet $
conduct the exhanst products to the atmo.
phere,

120 A refuse furpuce r
a fire box at one end thereof, g plurality of
tubular water cooled grate bars supported i
the fire box ang capable of being rocked,
menns for rocking any one or more of the
grate bars away from eacl, other to permit
the vtly burned refuse to fal] therefrom,

fwer graie also in the fire Loy and apon
ach the partly burned refuse falls, an ash
pit below the lower £rate and provided wit]

comprising a casing,

D

H

longitudinal PTIZeWayS opening into the
tire box, e of

a sietion fap arranged «miziy

ing with the casing
box and having an
with the longiiudin
the partially }
the fire held
burning,

13, A refuse fuprn
a fire box in the ca

forwardly of the
outlet communicas
al passagewavs w 5
mrned mruses are re tiened in
on the lower grute fop -

ace comprising u cusing,
sing, a plurality of tuhi.
lar water esoieq grate bars supported in the
fire box and capalle of being rocked, megn.
for rocking any one or more of the grate
bars away from eacl other 1o permit the
partly burned refuse (o fall therefran,, o
Iower grate in the fire box, a gas chamber
arranged forward of the fipe box, u suction
fan Laving jts inlet communicating wit the,
casing at one side of the gas chamber, up
outlet, pipe leading from the fun and 1 Vingr
communication with the fipe hox ow the

5

B9

Iower grate whereby gaseg conthicted from
the fire box to the fan will Lo retined 15,

the fire Teid oy the lower grate £,
e wmd meang fop eonducting (1
gses from the pas chamber,

Mo An incinerator comprising
struciure, transverse walls in the siv
side wnd top walls extending fron:
the transverse walls 1o the otlier 1o
£ 1?!@;\‘:4;‘5?44?1‘, A Lotfam for the steuei
Portdd alove the ground and Spae
From, an asl) pit extending from :
transverse walls to (he rear end of the sir
ture and provided with longitudinal pus-
Sageways, n vertically disposed {ine rear-
wardly of the gus chamber and eommig;
cating at its lower end with the
Ways » suction fun hoving eommus
with the interior of the struciipe
the gases aps dravwn from s

SLIAIN

relanrned

b3
walled
talre,

e of

s d

steieture, and gy outlot from
the fun to the fipe held gt

for veburning,

15. An incinerator COMPrising a aas;
fire hox arranged at one end tRereqf.
of tabulay SINgIing arms journa
sides of the fips box, u tahuiar
carried by ench pair of armg
cireulating o cooling apent thro,
and grate Lars, menns Tor rock
DI G105¢ [airs of jrms away from o
to dump ] tly burned refuse oo
grate havs, w qas ohiyinbey arranged ]
the fire Lox, a1 e tion producing fun oo
Hunicating witl, the casing at one g
the gas chumber and having an oyt
communicating with the fire hoy
gases conducted from the fipe box o
will he returned to the Iower grate foy
burning,

16. An incinerator COMPrising gy ¢
fire hox in i

i

E T
lad in

grofo

y the essing, an upper
clading grove elements mounted

winTe

age

oLt means for supplyi

P42
-
1o the giute elements, o gy
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the fire box, a mechanism operatively <on-
nected with the grate bars whereby said
grate bars may rock to permit- partially
burned refuse to fall therefrom, & gas and
smoke combustion chamber in the casing
having communication with the fire box be-
tween the upper and lower grates, a pre-
heating and mixing chamber t wrough which
partly burned gases from the upper grate
pass, means for supplying air to the mixing
chamber, passageways at the bottom_of the
mixing chamber, and means for forcing the
partially burned gases from the upper grate
and to rirculate the same through the pas-
sagrway - ‘o the fire held on the lower grate
for a & ond combustion, the products of
comsbustion from the lower grate passing
into the smolke and gas chamber for a thivd
combustion.

17. An incinerator comprising a casing, &
fire box arranged therein, a plurality of
movable grate Dars in the casing, a pair of
{ubular rock shafts for each grate bar jour-
naled in the casing, a packing two passage
cylinder carried by one end of cach rock
shaft, said cylindey having 2 head at one
end having a cireumferential groove, water
reservoirs communicating with the passages,
vertically arranged tubes communicating
with the circumferential grooves and with
the grate bars, a pair of tubular supporting

7

arms for each grate bar having communiea-
tion therewith and fixed at their upper ends
to the rock shafts, and means for swinging
any one or move pairs of arms away from
each other to rock the grate bars.

18. An incinerator comprising a casing, u
fire box arranged therein, a plurality of
movable grate bars in the casing, a pair of
tubular rock shafts for each grate bar jour-
naled in the casing, a packing two passage
cylinder carried by one end of each rock shaft,
said cylinder having a head at one end having
a circumferential groove, water reservoirs
communicating with the passages, vertically
arranged tubes communicating with the eir-
cumferential grooves and with the grate
bars, a pair o#tubulur supporting arms for
cuach grate bar having communication there-
with and fived, at their upper ends, to the
rock shafts, means for swinging any one or
more pairs of arms away from each othey to
rock the grate bars, a lower grate below the
grate bars, a %as chamber arranged for-
wardly of the fire box, and 2a suction pro-
ducing tan communjcating with the casing
and having an outlet pipe communicating
with the fire box whereby gases conducted
from the fire box to the fan will re retarned
to the lower grate for reburning.
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