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Patented July 28, 1953 2,646,758 

UNITED STATES PATENT OFFICE 
2,646,758 

NCINERATOR WITH SECONDARY COMBUS 
TION CHAMBER FOR WOLATILES 

John G. Greemen, Detroit, Mich. 
Application July 1, 1950, Serial No. 171,643 

(C. 110-8) 1. Claims. 

This invention relates to incinerators, and is 
a continuation-in-part of my prior applications 
Serial No. 5,423, filed January 30, 1948, and Serial 
No. 89,090, filed April 22, 1949, both of which ap 
plications are now abandoned. 
More specifically, the object of the invention 

is to provide an incinerator including means 
adapted to eliminate or, at least, to reduce sub 
stantially the excessive smoke, fumes and odors. 
The presence of such odors and Smoke is one of 
the objectionable features of the conventional 
incinerator now in use and presented a problem 
for a solution thereof. A more Specific object 
of my invention is to provide an incinerator of 
simple construction, inexpensive in cost, and yet 
capable of accomplishing to a practicable de 
gree the purpose for Which it has been designed. 

Furteh objects of my invention relate to the 
constuction and operation of my improved in 
cinerator as more clearly set forth in the accom 
panying drawings and Specification wherein: 
Figure 1 is a perspective view of my incin 

erator. 
Figure 2 is an enlarged vertical Sectional view 

thereof on line 2-2 of Figure 1. 
Figure 3 is a vertical sectional view on line 3-3 

of Figure 2. 
Figure 4 is a transverse Sectional view on line 

4-4 of Figure 2. 
Figure 5 is a fragmentary sectional view of : 

a detail of construction on line 5-5 of Figure 2. 
Figure 6 is a partly sectional view of another 

element included in the structure of my incin 
erator. 

Figure 7 is a perspective view of a modified 
form of my incinerator. 

Figure 8 is a vertical sectional view of the in 
cinerator shown in Figure 7 on line 8-8 of Fig 
lure 7. 

Figure 9 is a Sectional view of said incinerator 
on line 9-9 of Figure 8. 

Figure 10 is a Vertical Sectional view taken 
on line O-G of Figure 9 and showing a special 
combustion chamber within the casing of said 
incinerator. 
The incinerator as shown in Figures 1 through 

6 includes an Outer Casing O made of sheet metal 
and lined. With an asbestos lining , and has 
the form of a large cylinder open at the botton 
2 and provided With a cover 3. The cover is . 
made in the form of a shallow cupola, lined with 
asbestOS 4. 

Axially disposed within the casing in a spaced. 
relation to the walls thereof is a cylindrical re 
tort 5 made of sheet metal and including at its 
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upper rim an outwardly turned flange as best 
shown in Figure 2. At its lower portion, the re 
tort is held in its spaced relation to the casing 
by means of an annular spacer 8. The latter 
is best made of sheet metal in the form of a flat, 
circular ring. A large circular opening 6 in the 
bottom of the retort is closed, normally, by a 
sliding perforated grate 9 having Straight Sides 
45 fitting over underSlug flanges 20 as best ShoWn 
in Figures 2 and 4. A lug 46, affixed to Said grate 
and terminating With a handle 47, extends out 
wardly through slot 48 in the wall of the casing 
and permits manual operation of the sliding 
grate so as to uncover Said circular opening 6 for 
purposes which will be specified hereinbelow. 

Located centrally upon Said grate 9 is a tube 
2 open at bottom, closed at top, and being pro 
vided with a plurality of apertures 22 in the wall 
thereof. At its upper portion, close to said fange 

7, the retort opens into an elbow 23 connected 
to a straight tube 24 extending downwardly and 
slanting towards the front of the incinerator 
as best shown in Figure 3, where, by means of 
another elbow 25, Figure 2, it joins a straight, 
horizontally disposed metal tube 26. This is of 
special construction to form a heating chamber 
and is located on a line of a chord of the cir 
cular outline of the casing ?o as best shown in 
dotted lines in Figure 4. An elbow 25 at the op 
posite end of the tube 26 connects said last 
named member with an upwardly extending pipe 
27 leading to an elbow 28 on the inner side of 
the casing therefrom to an elbow 29 on the outer 
side of the casing and to a flue 30. A screen 
3 COvers the opening of the first-named elbow 
23, Said Screen being located on the inner side 
of the retort 5. 
Important details of construction of the tube 

or chamber 26 include baffles 32 and 33 as shown 
in Figure 6. The baffles, rising from the Wall of 
the tube in Wardly, have a purpose which will be 
described presently, the tube also being provided 
With a plurality of apertures 48 on the underside 
thereof. A gas burner 34, in the form of a 
Straight pipe having a plurality of perforations 
37 and 38 disposed in two rows along the length 
of the pipe as best shown in Figure 5, is located 
below Said tube 26 in a parallel relation thereto. 
A nipple 36 on the outside of the casing serves 
as a means for connecting the burner to a gas 
Supply tube, While the supply of gas to the burner 
is controlled by a conventional valve or cock 
35. In order that the proper supply of air may 
be admitted into the casing below the level of 
the burner, I have provided the casing with a 



2,646,758 
3 

plurality of circular, adjustable registers 40, one 
of them being located in what is the front door 
4, the latter being used as a means to afford ac 
cess for removal of ashes from below the retort. 
Opening into the upper portion of the retort at 
44, approximately at the level of the Screen 3, 
is a vertical secondary air tube 42 disposed With 
in the casing and having an intake nipple 43 
in the lower portion of said casing. 
In the operation of my incinerator as shown 

in Figures 1 through 6, access to the retort may 
be had sinnply by renoving the cover 3. ASSun 
ing that the matter to be burned, whether it is 
of vegetable or animal origin, has been placed 
inside of said retort, and that the cover has been 
closed, fiane necessary for combustion of the 
contents of the retort is suppliad by means of 
air from registers 3 and jets of fiane 39 from 
gas burner 36. Directed against the grate 9 
and entering into the interior of tube 2, said 
heat is immediately transmitted therefor to 
said contents. It will be noted that the jetS 
of lane are directed not only against the bot 
ton of grate 9 cut also against the undel'Side of 
the horizontal tube or chanber 26 Which is inade 
of neta and which will be quickly seated to 3, 
relatively high temperature. It may be said here 
that the annular Space 3 will help in keeping 
the heat below the eve of Said Space. 
As the contents of the retort aire heated to a 

sufficiently high degree of temperature, they will 
congine with the oxygen. The furles resting 
from the combustion Wil rise OWards the tippe 
portion of the retort and will enter tube 25 
through screen 3:, the paSS into the horizontal 
tue or chairaber 28. The passage of the fully eS 
therein will be sightly retarded by heated oafiles 
32 and 33, allowing said funes to absorb heat 
from the wails of said tube. Farticies of atte' 
capable of being burned up and SuSp2inded in 
the heated gases will here be consumed before 
passing into the upwardly inclined tube 3A aid 
into the fue 3. As aditioGal Oxygen Will be 
needed for that purpose, this is Slippied partly 
through small openings 58 in the botto in of Said 
tube 2G, but mostly through the means of the 
43 drawing in secondary air through inlet 3. 
The air so supplied through said pipe 2 will 
be dawn innediately towards the Screek 3 . 
Upon entry of fresh air into Said retort, it Will 
be mixed with the fines paSSiing into tube 24 
and will provide the oxygen hecessary to con 
plete the combustion of matter S.Spended in 
the funes but still unconsu:red. Oil comple 
tion of the combustion, ashes which giay. Ferrain 
in the retort may be released therefrom to the 
base supporting casing by Elani ion of 
the novable grate 9. This may be withdrawn 
partly to a position shown in dotted lines in 
Figure 4. The position of the grate in its partly 
withdrawn condition is shown by nurneral a. 
In the modifications illustrated in Figures 7 

through 10, a cylindrical outer casing 58 is made 
of sheet metal and includes ail outer Wall Si, an 
inner wall 52, and an insulating fillier 53 be 
tween the walls. The filler may be of asbestos 
or some other suitable islaterial. At the top, 
the casing includes an inwardly disposed flange 
54, the flange serving to Support a hinged defile 
shaped cover 55. The bottom of the cylinder is 
open in the sense that it contains no closing 
wall. However, as air is needed for the opera 
tion of the incinerator, the casing is provided 
with a plurality of registers SS, including naeans 
for control of the quantity of air to be admitted. 
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A hinged door 57 is provided for removal of un 
burned residue which may accumulate Within 
Said casing. 

Disposed within the casing in an eccentric 
position with respect to its axis, and deparding 
from the lange 54, is a receptacle for matter to 
be burned. The receptacle, generally indicated 
by nuneral 58, includes a cylindricai basket 8d. 
of mesh wire construction, and a lower portion 
55 of Solid metal, the portion being made in the 
shape of an inverted truncated cone. The botton 
or grate 6 of the OWer portion of the receptacle 
is made in the for in of a perforated disc and 
forms a separate element Sustained in place by a 
diametrically aligned hinge 3. The disc is 
affixed to a rod 62 extending out Wardly through 
the casing 53 and provided with a handle 53 for 
manual operation of the disc. The structure 
is analogous to what is known as a butterfly valve 
permitting the disc to be rocked by lineans of said 
rod 32 about the axis of the rot, as to permit 
release of unburned matter fron recatacie 58. 
The disc is proVided With a gentially located 
aperture 65. Mounted over the aperture 65 is 
a tubular nember 3 including at its base a hori 
ZOital Outer fiange , the netose being pro 
vided in its Wall. With a plurality of vents 6 for 
a difission Cf 3ir. 

i.e. Side thereof is a Wertical chainber sesigned 
o Coplete combustion of natter both Solid 
is gaseous &id eralatih.g. froii Said contS 

i'eceptacle 38. The chainber has the for in 
- J-shaped file or pipe 63, having an inlet 
3. Within the Casig aid an Outlet leading 

to a ShoiceStack OtSide Said casing 3. The 
iinlet and the outlet are disposed Sistantially at 
the Sane level, whila the botton of the mid 
portiein 52 of the chaiker is at the level of the 
bottorn of the receptacle 3. Within said aid 
portion 3 the chamber is, provided with a plu 
!ality of oafiles E3 extending from the Wails of 
the chamber inwardly, and a plurality of oper 
ings, Ci the OutSide, the Chaimber is ovided 
With an outwardly extending tubular neinber. EA, 
the purpose of which will be presently explained. 
Mounted within the lower portion of easing 

53 is a gas burner 5, including a control valve 
, the burner having two nozzlies, Qae marked 

fi adapted to direct a jet of flane against the 
iOWe'. Surface of grate 6, the other narksed 3 
being adapted to delive a jet of fame into the 
charabel 68 through said tubular member i. 
Mounted by means of claimps is within the cas 
ing 5 along its Wall, on the side of the burner 
5, is an upright tube 83 opeia at both ends and 
extending fron a level above of 3 of the registers 
56 to a level just below the inlet, 83 of chann. 
ber S. 

In the operation of the modified form of my 
incinerator, aSSuming that natter, such as rub 
bish, is to be burned within the incinerator, cover 
55 is SWung upWardly, the matter is deposited 
into the receptacle 58, and the cover closed, 
Whereupon fuel gas, released at nozzles and 
78, is ignited. A jets of fiane produced oy nozzie 

heats the grate bottom of the receptacle 5S, 
penetrating into the interior of the receptacle. 
Additional air for assisting combustien enters 
through the tube 66. The jet of flaine from noz 
Zle 8 enterS. tube it and into the interior of 
chamber 68. Air for combustion of matter With 
in the receptacle-enters the casing through regis 
ters 56. Hot gases: of combustion will rise up. 
Wardly and seek outlet 69. Here the gases, on 
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their way out of the chamber, will pass through 
the mid-portion of said chamber, will be retarded 
by heated baffles. 33, and Will eventually reach 
the smokestack T. While in the chamber said 
gases will be subjected to the heat of the fiane 
released by nozzle 78 and as oxygen for combus 
tion is needed, this will be supplied by said tube 
80, opening just below the level of the inlet 69. 
It is herein this chamber 68 that matter partly 
burned in receptacle 58 Will be thoroughly COn 
Sumed. - 

While I have restricted myself in the specifica 
tion to the use of gas as a heating medium, it will 
be understood that Some other Inedium may be 
used, and that the incinerator may be just as 
effective when electrical heating means should 
be substituted for the gas burner shown by me. 
What I claim is: 

... An incinerator comprising an Outer casing, 
an inner receptacle for receiving contents to be 
burned positioned in spaced relation. Within Said 
outer casing, said receptacle having a grate form 
ing the bottom wall thereof and having an open 
ing in the upper portion thereof, an outlet in said 
outer casing for conducting products of COmbuS 
tion away from said incinerator, a Secondary 
combustion chamber having an inlet and an out 
let, the inlet of said combustion chamber Con 
municating with the opening in the upper por 
tion of said receptacle and the outlet of Said Sec 
ondary combustion chamber Communicating With 
the outlet in said outer casing, said combustion 
chamber having a downwardly extending portion 
from the inlet thereof and having another poi? 
tion extending adjacent said grate and communi 
cating with the outlet thereof, means for Supply 
ing a flame to said grate for combustion of the 
material in said receptacle, and means for Sup 
plying a separate flame to said Secondary con 
bustion chamber, means for Supplying primary 
air to the grate for effecting combustion of the 
material in the receptacle and means for Supply 
ing secondary air to said. Secondary combustion 
chamber for effecting combustion of the ignitable 
gases and other products of combustion flowing 
through the combustion chamber to Said incin 
erator outlet. 

2. An incinerator comprising an outer casing, 
an inner receptacle for receiving contents to be 
burned positioned in spaced relation. Within Said 
outer casing, said receptacle having a tiltable 
grate forming the bottom wall thereof and hav 
ing an opening in the upper portion thereof, an 
outlet in said outer casing for conducting prod 
lucts of combustion away from Said incinerator, a 
secondary combustion chamber having an inlet 
and an outlet, the inlet of said combustion cham 
ber communicating with the opening in the upper 
portion of said receptacle and the outlet of Said 
secondary combustion chamber communicating 
with the outlet in said outer casing, said Com 
bustion chamber having a downwardly extending. 
portion from the inlet thereof and having an 
other portion extending adjacent Said grate and 
communicating with the outlet thereof, means 
for supplying a flame to said grate for combus 
tion of the material in said receptacle, and means 
for supplying a separate flame to said Secondary 
combustion chamber, means for Supplying pri 
mary air to the grate for effecting combustion 
of the material in the receptacle and means for 
supplying secondary air to said secondary com 
bustion chamber for effecting combustion of the 
ignitable gases and other products of combustion 
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6 
flowing through the combustion chamber to said 
incinerator outlet. 

3. An incinerator comprising an outer casing, 
an inner receptacle for receiving contents to be 
burned positioned in spaced relation. Within said 
Outer casing, said receptacle having a grate form 
ing the botton Wall thereof and having an open 
ing in the upper portion thereof, a hollow up 
right member mounted upon the upper side of 
the grate and Communicating with the space be 
loW the grate provided with a plurality of aper 
tures for feeding air from below the grate to the 
inside of said receptacle, an outlet in said outer 
casing for conducting products of combustion 
a Way from Said incinerator, a secondary combus 
tion chamber having an inlet and an outlet, the 
inlet of said combustion chamber communicating 
with the opening in the upper portion of said 
receptacle and the outlet of said secondary com 
bustion chamber communicating with the outlet 
in Said casing, said combustion chamber having 
a downwardly extending portion from the inlet 
thereof and having another portion extending 
adjacent Said grate and communicating with the 
outlet thereof, means for supplying a flame to 
said grate for combustion of the material in said 
receptacle, and means for supplying a separate 
flame to Said secondary combustion chamber, 
means for Supplying primary air to the grate for 
effecting combustion of the material in the recep 
tacle and means for Supplying secondary air to 
said Secondary combustion chamber for effecting 
combustion of the ignitable gases and other prod 
ucts of Combustion foWing through the combus 
tion chamber to Said incinerator outlet. 

4. An incinerator comprising an outer casing, 
an inner receptacle for receiving contents to be 
burned positioned in Spaced relation within said 
Outer CaSing, Said receptacle having a tiltable 
grate forining the bottom Wall thereof and hav 
ing an opening in the Upper portion thereof, a 
hollow upright member mounted upon the up 
perSide of the grate and communicating with the 
Space below the grate provided with a plurality 
of apertures for feeding air from below the grate 
to the inside of said receptacle, an outlet in 
Said Outer casing for conducting products of 
Cornbustion away from said incinerator, a sec 
Ondary Combustion chamber having an inlet and 
an outlet, the inlet of said combustion cham 
ber communicating with the opening in the upper 
portion of Said receptacle and the outlet of said 
Secondary combustion chamber communicating 
With the outlet in said outer casing, said com 
bustion chamber having a downwardly extend 
ing portion from the inlet thereof and having 
another portion extending adjacent said grate 
and communicating with the outlet thereof, 
Ineans for Supplying a flame to said grate for 
Combustion of the material in said receptacle, 
and neans for Supplying a separate flame to 
Said Secondary combustion chamber, means for 
Supplying primary air to the grate for effecting 
combustion of the material in the receptacle 
and means for Supplying secondary air to said 
Secondary combustion chamber for effecting 
Combustion of the ignitable gases and other prod 
lucts of combustion flowing through the combus 
tion chamber to said incinerator outlet. 

5. An incinerator comprising an outer casing. 
an inner receptacle for receiving contents to be 
burned positioned in Spaced relation within said 
Outer Casing, Said receptacle having a grate 
forming the botton wall thereof and having an 
opening in the upper portion thereof, an outlet 
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ondary combustion chamber having an inlet and 
an outlet, the inlet of said secondary combustion 
chamber being positioned Within the upper end 
of said outer casing and adjacent the portion of 
said side wall of said inner receptacle of Open 
construction so as to receive the products of 
combustion passing from Said inner receptacle 
through said side wall portion of open construc 
tion, the outlet of said secondary combustion 
chamber communicating with the outlet in Said 
outer casing, said combustion chamber having a 
downwardly extending portion from the inlet 
thereof and having another portion extending 
adjacent said grate and communicating With the 
toutlet thereof, means for Supplying a flame to 
said grate and to said portion of said combus 
tion chamber extending adjacent said grate, 
means for supplying primary air to Said grate 
for effecting combustion of the material in said 
receptacle, and means for Supplying Secondairy 
air to said secondary combustion chamber for 
effecting the combustion of the ignitable gases 
and other products of combustion flowing 
through said combustion chamber to said outlet 
in Said outer casing. 

10. An incinerator comprising an outer casing, 
an inner receptacle for receiving the contents 
to be burned positioned in spaced relation with 
in said outer casing, said receptacie having a 
grate forming the bottom wall thereof and hav 
ing an opening in the upper portion thereof, said 
outer casing having an outlet therein for con 
ducting products of combustion away from said 
incinerator, a secondary combustion chamber 
having an inlet and an outlet, the inlet of said 
combustion chamber communicating With the 
opening in the upper portion of said receptacle 
and the outlet of Said Secondary combustion 
chamber communicating With the outlet in Said 
outer casing, said combustion chamber having a 
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O 
downwardly extending portion from the inlet 
thereof and having another portion extending 
adjacent said grate and communicating with the 
outlet thereof, means for supplying a fiane to 
said grate and to said portion of said coinbustion 
chamber extending adjacent said grate, means 
for supplying primary air to said grate for effect 
ing combustion of the material in said receptacle, 
and means for Supplying Secondary air to Said 
Secondary coinbustion chamber for effecting the 
combustion of the ignitable gases and other 
products of combustion flowing through Said 
combustion chamber to Said outlet in Said outer 
casing. 

11. The combination set forth in ciaim 10 
wherein said polition of said combustion chamber 
which extends adjacent Said grate is apertured, 
said means for Supplying a flame to said grate be 
ing arranged to direct a fiane at the perforations 
in said grate and to Said aperture in Said conn 
bustion chamber. 

JOHN G. GREEMEN. 
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