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INCINERATOR WITH SECONDARY COMBUS-
TION CHAMBER FOR VOLATILES

John G. Greemen, Detroit, Mich.
Application July 1, 1950, Serial No. 171,643
(ClL 110—18)

11 Claims.
1 .

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 g 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.

Furtehr 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 inein-
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.

Pigure 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-
ure 7.

Figure 9 is a sectional view of said incinergtor
on line $-—9 of Figure 8.

Figure 10 is a vertical sectional view taken
on line i0—18 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 10 made of sheet metal
and lined with an asbestos lining 1f, and has
the form of a large cylinder open at the bottom

{2 and provided with a cover 13. The cover is:

made in the form of a shallow cupola lined with
asbestos 14. :
- Axially disposed

tort {5 madeé of sheet metal and including at its

within the casing in a spaced:
relation to the walls thereof is a -cylindrical re-.
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upper rim an outwardly turned flange IT 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 18. The latter
is best made of sheet metal in the form of a fiat,
circular ring. A large circular opening i§ in the
bottom of the retort is closed, normally, by a
sliding perforated grate (8 having straight sides
&5 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
gratbe so as to uncover said circular opening {6 for
purposes which will be specified hereinbelow.

Located centrally upon said grate 18 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 flange
11, 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 (0 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
271 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 38. A screen
31 covers the opening of the first-named elbow
23, said screen bheing located on the inner side
of the retort i5.

Important details of construction of the tube
or chamber 26 include bafiles 32 and 33 as shown
in Figure 6. The baffles, rising from the wall of
the tube inwardly, 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.
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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, T have provided the casing with a
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plurality of circular, adjustable registers 40, one
of them being located in what is the front door
41, the latter being used as a means to afford ac-
cess for removal of ashes from below the retort.
Cpening intc the upper portion of the retort at
44, approximately at the level of the screen 3l,
is a vertical secondary air tube 42 disposed with-
in the casing and having an intake nipple 42
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 simply by removing the cover 3. Assum-~
ing that the matter to he burned, whether i} is
of vegetable or animal origin, has been placed
inside of said retort and that the cover has been
closed, fiame necessary for combu ustion of the
contents of the retort is suppiizd by means of
air from registers 43 and jets of flame &8 from
gas burner 34. Directed against the grate {8
and entering into the interior of tube 21, said
heat is immediately transmitted therefrom to
said contents. It will be noted that the jets
of flame are directed not only against the boi-
tom of grate 19 but also against the underside of
the horizontal tube or chamber 26 which is made
of metal and which will be guickly heated {0 a
relgtively high temperature. It may be said here
that the annular spacer i8 wiil help in keeping
the heat below the ievel of said spacer.

As the contents of the retort are heated to a
sufficiently high degree of temperature, they will
combing with the oxygen. The fumes resuling
from the combustion will rise fowards the upper
portion of the retort and will enter tube 24

through screen 34, then pass infe the horizontal .

tube or chamber 28. The passage of the fumes
therein will be siightly retarded by heated bafiles
22 and 23, allowing said fumeu to abserk heat
from the walls of said tube. Particles of matbler
capable of being burned up and suspended in
the heated gases will here be consumed before
passing into the upwardly inclined tube 27 and
into the fiue 38 As additional oxygen will he

needed for that purpose, this is supplied partly

through small openings 48 in the hottom of said
tube 26, but mostly through the means of tube
12 drawing in secondary air through inlet £3.
The air so suppled through said pipe 42 will
be drawn immediately towards ths screem §L.
Upon eniry of fresh air into said 1Dtor'b it; wiﬂ
he mixed with the fumes p
and will provide the oxygen neuessaly aO r’om-
plete the combusticn of magtisr suspended in
the fumes but still unconsumed. Upon comple-
tion of the compustion, asheg which may remain
in the retort may bg released therefrom to the
base supporting casing {8 by mani icn, of
the movable grate 18 This may be withdrawn
partly to a position, shown in dotted lines in
Figure 4. The position of the grate in ifs partly
withdrawn COndlthﬂ is shown by numeral (8¢,

In the mudmcamons illustrated in Pigures 7
throuﬂh 10, a cyiindrical outer casing 5@ is made
of cneet metal and includes an outer Wal‘ i, an
inner wall 52, and an 1nsuhtm; filler 53 be-
tween the walls. The filler may be of asbestos
or some other suitable material, At the top,
the casing includes an inwardly disposed flange
54, the flange serving to support a hinged deme-
shaped cover §8. 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 cf the mcmerator the ecasing is provided:
with a plurality of registers 88, 1ncltd1ng means
for control of the. quantlty of air to be admitted,
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4
A hinged door 57 is provided for removal of uti=
burned residue which may accumulate within
said casing.

Disposed within the casing in an eccentric
position with respect to its axis, and depending
from the flange 54, is 3 receptacle for matier to
be burned. The receptacle, generally indicated
by numeral 8§, includes a cylindrical basket 58a
of mesh wire construciion, and & lower portion
53 of zolid metal, the portion being made in the
shape of an inverted truncated cone. The bottom
or grate 6§ of the lower poriion of the receptacle
is made in the form of a perforated disc and
forms a separate element sustained in place by a
diametrically aligned hinge 8{. The disc is
affizxed to a rod 82 extending outwardly through
the casing 5§ and provided with a handie 83 for
manual operation of the dise. The structure
is analogous to what is known as a butterfly valve
permitting the disc to be rocked by means of said
rod 82 ahout the axis of the rod, as to permit
rvelease of unburned matter from receplacie 58.
The disg is provided with a cﬂnmaﬂj Iocatect
aperture €4. Mounted over the aperiure 84 is
a tubular member §8 including at its base a hori-
zontal outer flange §§, the member being pro-
vided in its wall with a nlurality of vents 8% for
admission of air.

Disrosed along the wall ¢f

one side therenf is a vert;ca_l c_hamb}er %eswne.d.
to complete combustion of matter hoth solig
and gaseous and emanating from 32id eombus-
ti 1'ecepw¢r1e 8. The chamber hag the form

g U-shaped fiuz or pipe 28, having an inlef
thin the casing 58 and an outlet 7§ leading
to a s mokestack 11 ouilside said casing 8. The
inlet and the outlet are dispossd supstantially at
the same leve_, wqile t‘}e botwm of the mld-

che 1 ~a1§ Wnd--
he chain,bez. is provided with a plu-~
ahty 0“c oaﬁ.w 13 exiending from the walls of
the chamber mwardly, and a pluralily of epexn

3 2, the chamber is LLOW&AJ
with an cutwardly e tending tLbulax men .
the purposge of which will be presently cX am“d

Mounted within the lower portion of easing
58 is a gas burner 1§, including a contrel valve
76, the burner having two nozzigs, one marked
Tt adapted to divect a jebt of flame against the
lower surface of grate 82, the other marked 18
being adapted to deliver a jet of fame into the
chamber 68 through said tubular member T4
Mounted by means of clamps I8 within the cas-
ing 8§ along its wall, on the side of the burner
78, is an upright tube 83 open at hoth ends and
extending from a level above onz of the registers
58 to a level just below the inlet 88 of chani-
ber §8.

In the operation of the modified form of my
inecinerator, assuming that msatber, sueh as rub-
bish, is to. be burned within the incinerator, cover
88 is swung upwardly, the matter is deposited
into the receptacle 88, and the cover closed,
whereupon fuel gas, released at nozzles it and
78, is ignited. A jet of flame produced by nozzie
11 heats the grate bottom of the receptacle 58,
penetrating into. the interior of the receptacle.
Additional air for assisting combusticn enters
through the tube 8. The jet of ftame from noz-
zle. 18 enters. tube T4 and into the intericr of
chamber 68. Air for combustion of matter with-.
in the receptacle.enters the casing through regis-
ters 56. Hot gases: of eombustion will rise up-~
wardly and seek outlet 65. Here the gases, on

£ W
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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 Ti. While in the chamber said
gases will ‘be subjected to the heat of the flame
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 medium 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:

1. 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 com-~
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 por-
tion extending adjacent said grate and communi-
cating with the cutlet 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 com-
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 opehing in the upper portion thereof, an
outlet in said outer casing for conducting prod-
ucts 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
comimunicating 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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flowing through the combustionh 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 bottom 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
away 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 flowing through the combus-
tion chamber to said incinerator outlet.

4. An incinerator comprising an outer casing,
ah inner receptacle for receiving contents to be
burned positioned in spaced relation within said
outer casing, said receptacle having a ftiltable
grate forming the bottom wall thereof and hav-
ing an opening in the upper portion thereof, a
hoilow 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
combustion 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,
means for subplying 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 receptacle
and means for supplying secondary air to said
secondary combustion chamber for effecting
combustion of the ignitable gases and other prod-
ucts of combustion flowing through the combus-
tion chamber to said incinerator outlet.

8. 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 bottom wall thereof and having an

: opgx}ing in the upper portion thereof, an outlet
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ondary combustion chamber having an inlet and
an outlet, the inlei 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 frem 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
outlet thereof, means for supplying a flame to
said grate and to said portion cf 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 secondary
air to said secondary combustion chamber for
effecting the combustion of the ignitable gases
and other products of compustion flowing
through said combustion chamber to said outlet
in said outer casing.

10. An incinerator comprising an ouier casing,
an inner receptacle for receiving the contents
to be burned positioned in spaced relation with-~
in said outer casing, said receptacle 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 combustiocn chamber having a
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downwardly extending portion from the inlef
thereof and having another portion exiending
adjacent said grate and communicating with the
outlet thereof, means for supplying a flame to
said grate and to said portion of said combustion
chamber extending adjacent said grate, means
for supplying primary air to said grate for eifect-
ing combustion of the material in said receptacie,
and means for supplying secondary air to said
secondary combustion chamber for efiecting the
combustion of the ignitable gases and other
products of combustion fowing through said
combustion chamber to said outlet in said outer
casing.

il. The combination set forth in claim 10
wherein said portion of said combustion chamber
which extends adjacent said grate is aperiured,
said means for supplying a flame to said grate be-
ing arranged to direct a fiame at the periorations
in said grate and to said aperture in said com-

bustion chamber.
JOHN G. GREEMEN.

References Cited in the file of this patent
UNITED STATES PATENTS

Number Name Date
315,387 Engle o ___ Apr. 7, 1885
329,302 Engle oo Oct. 27, 1885
370,223 Vineent _ ... Sept. 20, 1887

1,275,651 BOYEe e Aug. 13, 1918

1,528,816 cummings —__.__._._ Mar. 10, 1825

2,044,085 Laghetto — .~ June 16, 1936

1,995,723 VanDenburg —.___ Mar. 26, 1935

2,171,535 Berg oo Sept. 5, 1939
FOREIGN PATENTS

Number Country Date
107,337 Germany . _o—.. Dec. 11, 1899



