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BERNARD F. SHAUGHNESSY, OF BROOKLYN, NEW YORK. 

REFUSE INCINERATOR. 

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

forth "hott, it may concern. 
Be it known that I, BERNARD F. SHAUGH 

N Essr, a citizen of the United States, and a 
resident of Brooklyn, in the county of Kings 
and State of New York, have invented a new 
and useful Refuse Incinerator, 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 apparatius that will burn or in 
cinerate all combustible refuse including 
green or wet material together with the re 
sultant gases, snoke and odors. 

Further, my invention provides an in 
cinerator or furnace for burning material 
such as garbage and other waste wherein 
these laterials are first dumped upon a 
grate arranged above a main fire grate for 
trying and burning whereby to drive off all 
gases, olors and smoke, and subsequently 
clumped upon the main fire for further com 
bustion, these gases, etc. being circulate 
through the furnace tintil they are wholly 
destroyed. 
My invention also embodies a refuse 

lurner or furnace which embodies a number 
of grates supported one above the other, 
which may be quickly an realily duped. 

Still another object of the invention re 
sides in the provision of a refuse burner 
wherein he gases or products of combus 
tion are conducted through separators where 
the heavy particles are separated from the 
gases and conducted to the ash pit before 
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 be hereinafter enlarged 
upon, claimed and illustrated in the accola 
panying drawings, wherein: 

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

Figure 2 is a vertical sectional view taken 
on line 2-2 of Figue i ; 

Figure 3 is a similar view taken on line 
3-3 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 claimey of 
the apparatus: 

Figure 6 is a perspective of the lower 
grate bar latch enbodied in the invention; 

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

Figure 8 is an end elevation of the same; 
Figure 9 is a vertical sectional view of a 

modified elnbodiment 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. 
F (rure 12 is a detail fragmentary sectional 

vie of the structure shown in Figure 9; 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 tesignate 
corresponding parts throughout the several 
views, the numeral 5 lesignates a building 
or shel having a floor 6 and extending elow 
the floor and through the floor are discharge 
pipes or holpers 7 in each of which a nor 
mally closed counter-balancel swinging trap 
door 8 is mounted. Overlying the upper 
ends of each of these pipes or hoppers 7 is 
a hood 9 including slilable 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 

consists of vertically disposed side walls and 
also consists of a top wall through which 
the pipes or hoppers 7 extend and con 
unicate with the interior of the frnace. 
The front anal rear walls of the furnar'e 

are lesignated at 12. the former eins ("on 
structed with a 1:ssage way 13 for the escape 
of the products of combustion and from 
which the chimney 14 is built. ). The rear 
wall is provided with doors is whereby ac 
cess to the furnace may be had. 
The top wall 11 extends to a vertically 

disposed wall 16 arranged aljacent the front 
wall 12 and extends above this wall. This 
wall 16 is provided with an (1 tet (paig 
17 while the passageway 3 is provitie" with 
an inlet opening 18 at its top an icon in uni 
cating with these openings is a pipe fitting 
19 to conduct exhaust gases from the furnace 

es 

75 

80 

8 

90 

(0. 

110 



fir in the passageway 13. A waive 20 is 
... " ::::cti in the fitting 19 to control the 
assage of exhaust gases to the passageway. 

' wall 21 constitutes a forward wall of 
f is tire isox of the furnace and is built up 
is a distance of more than one-half the 
height of walls i2 or 16. The wall 21 is 
p' vided with an opening 23 at its upper 

is that extends partly across the same. It 
carves to conduct some of the products of 
'only listin from the fire box. This wall is 
is so formed with smaller outlet openings 
23 elow the opening 23. Arranged below 
tir top wall 11 is a perforated top wall 22 3. 

s: the fire box which is supported and 
br:red by horizontally disposed tubes 23. 
issed between the walls 11 and 22 at 

ite sides of the hoppers 7 are pairs of 
w; is 22 which extend from tile wall 

the waii i 1 and with these walls con 
; : passage ways for the products of com 

assing through the perforated wall. 
ar, Inounted at the outer ends of 
i:geways whereby to regulate the 

ere; iiiragh. 
- In get; it a point adjacent the wall 16 

is a tertical wall 24 that stops short of the 
wall 1, a litt extending from the upper 
if tie wall 21 to this wall 24 is a lhori 

* Yin it wall 25. An air supply pipe 25 
*::ters the combustion chamber, as clearly 
st :wn in Fig. 1. Numeral 25 is a valve 
which will be described later. Extending 
frt in is all 21 to the wall 24 and to the hori 

3f a ral wail 23 are vertical side walls 26. 
nering 26 will be found in wall 21 

statiy in oil ited here in is a gate valve 
f i' - verning the passage of smoke or 
ir in the fire held on the lower grate. 

ventiator 28 is provided in wall 25. 'i here is firther provided an inlet air pas 
sig. 23, as clearly shown in lig. 3. The 
it is is 21, 2-4, 25 and 26 constittite what may 

ti-lined a soake or gas combustion 
rt. 

eding the entire length and width of 
; cf. are is a cement or concrete founda 

; : , ; d isposed above the latter and ex 
: eitling from the lower end of the wall 21 to 

es. 4 is a floor 28 provided with open 
; 2) upd 3). Below the openings 30 is 

t it. 31. There is also an inclined 
:: ; Don which ashes fall. Below the 
tre iotritinal draft passages 33 and 

s: 3-2 tire is provided it wavily tirect 
tists 34 communicating with the fire 

it 1 

i s -- i. 

, , t 
. . . 

wartically lisposed wall 35 is arran rel 
: 

this rein aid extending through the walls 16 
24 are a plurality of horizontally dis 

sil separators and Smoke or gas coil 
Each of these ash separators and 

its consists of a cylindrical head 37 
at are end and extending around to 

tii sitoke 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 
42 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 a whirling motion 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 and gas are drawn 
from the furnace. An air inlet 26° supplies 
air to the chamber for the purpose of Inixing 
with the gases to make the same more com 
bustible. In other words, oxygen will be 
mixed with the gases on their way to be re 
lurned, the direction being clearly shown by 
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 

gases so as to make them more combustible. 
These gases reach the fire on the lower grate 
via opening 29, air passage 33 and air duct 
34. For gas which is completely burned on 
the upper grate a by-pass 19 is provided. 
By-pass 19 is for the purpose of giving a 
more direct course to the chimney for gas 
which is sufficiently burned which night be 
if the refuse was paper or other dry 
material. This course will then be through 
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 mounted on the 

side walls 10 are pairs of transversely 
aligned hollow rockshafts 45. Each rock 
shaft 45 is provided at its outer end with 
a packing cylinder 46 and disposed therein 
is a conduit 47 provided with a grooved 
head 48 positioned against the inner end 
of the cylinder 46. This conduit 47 is pro 
vided with a longitudinal passage 49 that 
communicates with the rock slhaft 45 while 
a second longitudinal passage 49' opens int) 
the groove 48 in the head 48. A packing 
50 is arranged in the cylinder 46 against 
the head 48 and a stifling box 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 
rate bars from each other to dump the 
urning material supported thereon, there 

is provided for each grate bar a shaft 59 
that extends longitudinally through the 
same and has gears 60 to its opposite 
ends. A horizontally disposed rackbar 61 
is rigidly supported upon each side of the 
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 53 
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 
and each is provided with a plurality of 
downwardly 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 53 
adapted to be engaged by a handle or in 
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 thic saline 
in the same manner as the irrate lars 5:3. 
Below the upper gate I employ a see 

ondary grate which consists of pairs of rock 
shafts 64 having their ends journaled in 
bearings 65 in the side walls (). Loosely 
mounted on each of the rock shafts (3-4 is a 
pair of tubular rock shafts (56 whose e is 
project beyond the side walls i? and a ve 
worm wheels 67 fixed thorett) while one ent 
of each of the shafts (3-4 as ?ixes fleet? a 
worm wheel 68. All of these worli wheels 
are operated by hand operated worn lift's 
69 mounted on the sidewalls i?. (; rate (le 
ments 70 are fixed to each of file tillar 
shafts 66 and to the centriil part of the 
shafts 64. It will be seen that by operating 
the desired worn wheel any pair or more of 
the grate elements inay be dullped. In 
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 are 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 thereon. 
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 maybe 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 walls 26. 
The fan is operated through any 

able driving mechanism (not shown) 
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 

suit 
and 

70 

kf) 

90 

95 

100 

(S 

O 

it is conducted either to the condenser 79 
or back to the furnace. In the latter case 
these products pass into the passageways SO 
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33 and intermingle with the combustible 
mixture from the pre-heating chamber and 
are discharged through the ducts 34 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 
loox to cause a draft to aid the combustion 
of the 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, 
the latter deflecting the heavier particles 
to the bottom of the furnace as herein 
above stated. 
The passageway 13 is provided with a 

convoluted or spiral wall 84, one end of 

30 
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ing therethrough. 
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 
81 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. . 

In Figure 9 I have illustrated modified 
embodiments of the invention. In this con 
struction I 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 circulates 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 a 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 
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check valve indicated at 57 is pivoted 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 
inent, 59. Leading from the valve clham 
ber 55 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 escape 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 front, 
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 examples 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 the scope of the 
subioined claims. 
Having thus described my invention, 

what I claim as new and desire to secure 
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 

ing 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, 

2. A refuse furnace comprising a furnace 
casing, a fire box in the casing, upper and 

with the interior of the casing and include 
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lower grates in the fire box, means for dis 
charging the refuse on the grates, an ash pit 
below the lower grate s provided with 
longitudinal passageways opening, into the 
fire box, a fan arranged outside of the cas ing and having an inlet communicating with 
the casing forwardly of the fire box and hav 
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ing an outlet communicating with the loT1 
gitudinal passageways wherely the gases are 
returned to the fire helil on the lower grate 
for rehurning. and means for contieting 
the rehurned grases rota the fire N. 

3. A refuse furnace to prisii is a fit it a 't' 
casing, a fire ox in the easing, pe!’ and 
lower grates in the fire it N. le: Its for is 
charging the reflse on to tie grates. : 1) : sh 
pit below the lower irrate an Irovided with 
longitudinal passageway's eig it the 
firebox, a fan arranged of sile of the casing 
and having an inlet contini':ting with the 
casing forwardly of the fire lov an! having 
an outlet comininicating with the legiti 
dinal passageway's wherely the gases are 'e 
turned to the fire hell in the lower grate for 
reburning, neans for 'or). ('t it the re 
lirned grases from the file if x, a hile r 
in the casing having () illi?':tion with 
the fire box, a plurality of illi's having com 
munication with the chain lit' : it i () ii 
iting with a common outlet. a lilar head 

at the rear end of eaclittle, an a jiltrality 
of downwardly inclined spiral lates extent 
ing through each of the lic; its whereby 
heavy particles are deflected downwardly to 
the bottom of the easing during the passage 
of gases passing through the heals on their 
way to the connoll outlet. 

4. A refuse furnace comprising a casing, : 
fire box arranged at one end thereof. apper 
and lower grates arranged the rein, a gas 
chamber adjacent the fire box and including 
side and top walls, a fan having its inlet communicating with the casing at one side 
of the gas chamber, an outlet pipe leading 
from the fan and having communication 
with the fire box below the lower grate 
whereby gases conducted from the fire box 
to the fan will be returned to the lower 
grate for reburning, and means for conduct 
ing the reburned gases discharged into the 
gas chamber from the same. 

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 
inlet communicating with the casing at one 
side of the gas chainber, an outlet pipe lead 
ing from the fan and having communication 
with the fire box below the lower grate 
whereby gases conducted front the fire box 
to the fan will be returned to the lower grate 
for reburning, means for conducting the 
reburned gases discharged into the gas cham 
ber from the same, a common gas outlet at 
one end of the casing, a plurality of tubes 
communicating with the gas outlet and the 
gas chamber, and means at the rear end of 
the tubes to separate heavy particles from 
the gases before their entrance into the 
tubes. e 

6. A refuse furnace comprising a walled 

st retire, a rhinney at one end of the 
stric'? fire, it it.' 'ominicating with the 
him i? : 1. tie wall' I strict are at hav 
ing : it " : ye the rein, a as 'lainler 
a lia'; this fire lix. : lality of lies 

it ssil ' ' ' ' ) is tie end wall of the gras 
1:It i? 'i' all li: vitr 'onlin initiation with 

the tility, it': is : 1 tie re: ' ' (Is the 
1 : *t's star: e iishes the ref' in lefore 
ti (ir it ric't it () lie t lies. : i? suction 
ii)t': is it "a wing the gases f' in the to 
t f { } e ii' it is all ri'? Irning the same to the 
file i tie lowei' rate for retirling. 

. .\ re?ists firina'''' on risis a walle 
strict '(', tr; its 'i's walls in the st' ('I''. 
(i.e. if with list it lites : will () ?ire 
(N, site' ; walls exter it? fro; or 

: 'it is ( ' ' W: t , t is oil . . s; it \v is (i. 
st it it is a : - 'lli (, ; ; () for the 
st 'it i e s it 'it' at ve tie I'ti an 
s: 't' th' ' ' ' fi : ash it . 'it in rol 
sail wall to the rear ent of ti' ('sing a 
r) yiel with long rit is lina assage ways. : 

vertically is is 'il lit. '': warly of the 
gas (lit: lei'; it 11 lic: t , , its lower 
trill with the la ssari' way, it f: a wins r an 
it let ( ). Init'; in with the it is of the 
stic life whereby the gases iii'e l'awn from 
tie of the fire box and an outlet line 
l'ai is froii the fail to the las-tig way - 
low t ( isott () of the fire box. 

8. A n if cinerator comprising a fire brick 
strict lie, a chimney at one ent thereof, a 

in SSage way caling from the structure to 
the chimney, a spiral wall disposed to one 
site if the passage way all having (re ent 
thereof extended within the passage way, un 
angularly disposed a file wall in the pas 
sare way i'e: 'warly of the sita wall it 
deflect rod its of combustion the rein fo 
discharre heavy particles to the bottom of 
the strict u?e while tie gas passi's into the 
chimney. :nd a fire box in the stric tire for 
burning the refuse. 

9. An incinerator comprising a casing, a 
fire box in the ('asing, per and lower 
grates in the fire box, means for discharging 
material on the upper grate, a gas aid smoke 
combustion chamber in the frnace having 
communication with the fire ox between 
the upper and lower grates, a preheating 
and mixing clamber throngly which the 
snoke anil gas from the tipper grate pass, a 
cond it supplying air to the fixing ch: mber, 
passage-ways at the bottom of the mixing 
chaiver and leading to the fire held on the 
lower grate, and suction producing means 
communicating with the interior of the cas 
ing wherehy partially burned products of 
combustion are drawn from the tupper 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 

s 

8) 

i) 

() 

(s 

0. 

s 

O 

12S 

180 



(s 

fire box in the casing, upper and lower grates 
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in the fire box, means for discharging mal 
terial on the upper grate, a gas and smoke 
combustion chamber in the furnace having 
communication 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 conduit supplying air to the is, cham iser, assage ways at the bottom of the mix ing chamber and leading to a point below to the lower grates, and suction producing 
means communicating with the interior of 
the easing 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 a second combustion, the products of combustion from the lower grate 
passing into the smoke and gas combustion 
chamber for a third combustion, a plurality of tubes extending through the pre-heating 
and mixing chamber and laving their inner 
entis disposed in the combustion chamber and the outer ends communicating with a 
trimon attlet, and an ash separator a r 
ranged at the inster end of each tube to sepa 
rate asies froia the exhaust products. 

1. \ n incinerator including a 'asing, a 
fire ox in the easing provided with a per 
trated to . per and lower grates in the 
e isox, eit is for discharging material on is tipper grate, a pre-heating and mixing 
anahir in the easing through which partly 

urned products of combustion pass, means 
for supplying air to the chamber, means for 
heating the air and products of combus 
tion, a chamber having communication with 

... lot to of the fire box and the lower end 
of the pre-heating and mixing chamber, suc tion producing means wherehy partially 
burned products of combustion are drawn 
through the casing and to the fire on the 
lower grate, a smoke and gas combustion chamber adjacent to and communicating 
with the fire box below the upper grate and 
adapted to receive the products of combus 
tion from the lower grate, means for su 
plying air to the smoke and gas combustion 
chanber. and means leading from tile last 
leasilioined challier to a common outlet to 

conduct the exialist prodigits to the atmos phere. 
12. A refuse furnace comprising a casing. 

a fire box at one end thereof, a plurality of 
tubular water cooled grate bars supported it 
the fire box and capable of being rocked, 
means for rocking any one or more of the 
grate bars away from each other to permit 
the partly burned refuse to fall therefron, 
: lower grate also in the fire box and upon 
which the partly burned refuse falls, an ash 
pit elow the lower grate and provided with longitudiinal passageways opening into the 
fire box, a sliction fan arranged it site of 
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the casing and having an inlet continu 
ing with the casing forwardly of the 
box and having an outlet coal nuh Catill: with the longitudinal passageways whereby 
the artially juried gases are 'etti'nei t?. 
the fire held on the lower gr:te i (i' '?- burning. 

13. A refuse farnace comprisin; it insii (r. 
a fire box the casing. a plurality of ttah 1. 
lar water rooied grate bars suit irted it the 75 
fire box and capale of being rocket, rite: ): 
for rocking any one or more of the grate 
bars away from each other i? per it the 
partly buried refuse to fall therefront, a 
lower grate in the fire box, a gas chan ber 8) 
arranged forward of the fire box, a sliction 
fan having its inlet communicating with th', 
asing at one side of the gas challer'. : in 

outlet pipe leading from the faii and having 
communication with the fire box fetaw the 
lower grate whereby gases coincil it i from 
to fire ox to the fan will a ri i ; ; ; ; lett . 
the fire held on the lower grat (; f. r. shir 
iing. : nil. In ea is fi : conductin; th: ; ; ; ; ; 
gilises from the gas chamber. 

il. An acilei'ator comprising : wate; 
strici lire, fansverse walls in the strak: 'e, 
side : i) { i to walls extending fresh ...ne if 
the 1:... vel's sails to the ote io is in : 
ga, light:1, a lott (1411 for the stilict lite sui piti love the ground and spaced the re 
fi'oli, an ash pit extending from one if this: 
transvei's walls to the rear end if the sit'; 
ture and provided with longitudinal pas 
sageways, a vertically disposed ?ue rear- " 
wardly of the gas chamber and connini 
cating at its lower end with the iss: 
way, 2 siction fan having re): 1: 
with title interior of the stract it's 

r 

* Es. 

(i. strict tie, aiki aa this let pipe le: { 
the fun ti) tile firs: held on the low if for reburning. 

15. An incinerator comprising a casing, a 
fire box arranged at one end thereof, fairs is S. E. of tubular 3 winging arms journaled in the 
sides of the fire box, a tubula gy': i.e. :: * carried by eiti pair of arms. 
circriting : cooling agent throit; 
and grote liars, means for rock ig s 
for iii ore : it's fairns away front cact to dump the partly burned refuse t 
graft bai's, it as chill ber ari'anied it is 
the fire it x . . . .tion producing fan colia. 
Jiunicating witi, the casing at one side of 1. 
the gas chamber and having an outlet. iii. 
comnianicating with the fire box wherely 
gases conducted from the fire box is 
will be returned to the lower grate f birtig. 

16. An incinerator comprisi): a 
fire box in the casing. a typer 
cluding : " i e eleist:} is troute for 
to'eillent, irleans for supplyii is 
agent, is the gr:te Pienients, a gy: 

h : . . . 
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the fire box, a mechanism operatively un 
nected with the grate bars whereby said 
grate bar's may rock to permit partially 
burned refuse to fall therefrom, a 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 through 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 circulate the same through the pas 
sag way to the fire held on the lower grate 
for a st ind combustion, the products of 
cft bust? in from the lower grate passing 
into the smoke and gas chamber for a third 
combustion. 

17. An incinerator comprising a casing, a 
fire box arranged therein, a plurality of 
novable grate bars in the casing, a pair of 
tubular rock shafts for each grate bar jour 
nailed in the casig, 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 coln intinicating 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 communica 
tion there with and fixed at their upper ends 
to the rock shafts, and means for swinging 
any one or more pairs of arms away from 
each other to rock the grate bars. 

18. An incinerator comprising a casing, a 
fire box arranged therein, a plurality of 
movable grate bars in the casing, a pair of 
tubular rock shafts for each grate bar jour 
nailed in the casing, a packing two passage 
cylinder carried by one end of each rockshaft, said cylinder having a head at one end having 
a circlimferential groove, water reservoirs communicating with the passages, vertically 
arranged tubes communicating with the cir 
cumferential grooves and with the grate 
hars, a pair of Sir supporting arms for 

3. 

('ach gratic bar having communication the re 
with and fixed, at their upper ends, to the 
rock shafts, means for swinging any one or 
more pairs of arms away from each other to 
rock the grate bars, a lower grate beiow the 
grate bars, a gas chamber arranged for 
wardly of the fire box, and a suction pro 
ducing fan cornia unicating with the casing 
and having all outlet pipe communicating 
with the fire box whereby gases conducte 
from he fire box to the fan will be returned 
to the lower grate for reburning. 

BERNARD F. SHAUGHNESSY 

5 


