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of Eelaware 
i6, Ser. N . 166,534 

6 Claims. (Cl. 263-6) 

This invention relates to apparatus for heating coated 
articles or particles of material to evaporate and oxidize 
volatile components or coatings from such articles or 
material. More speci?cally, the improved apparatus pro 
vides a compact single housing and single burner arrange 
ment that channels the hot gas streams in a manner per 
mitting maximum use of heat input to the unit while ef 
fecting the oxidation of combustible volatile material re 
covered from the heat treating section. 
The present apparatus is particularly adapted to effect 

the removal of cutting oils and machine oils that adhere 
to metal turnings and chips from machine shop operations. 
Machine oils and cutting oils clinging to metal turn 
ings must be removed before such scrap metal can be 
emelted and reused. In order to preclude shipping or 

transporting such scrap material any great distance, it 
is frequently advantageous to maintain so called “chip 
drying” apparatus in machine shop installations to effect 
the removal of such oils and thus permit the immediate 
reuse of such metal. Many of the present types of dryers 
for metal chips and turnings are of a rotary type, having 
means for accommodating the material in a rotating drum 
arrangement that is subjected to external heat. Thus, the 
cutting oils are vaporized and driven oif the metal mate 
rial permitting the latter to be removed and subsequently 
subjected to heating and melting while substantially free 
of contaminating oily ?lms. Such rotating drum types of 
Vaporizers and dryers are generally ine?icient in operation 
in that there is no burning of the combustible components 
that are vaporized from the scrap material, nor is there 
puri?cation of the exhaust gas stream. 
The construction and arrangement of the present im 

proved drying apparatus is also advantageously made use 
of in effecting the drying of varnish or lacquer type coat 
ings which are applied to metal sheets or strips for the 
manufacture of cans or other metal containers. For ex 
ample, in the manufacture of beer cans, coffee cans, oil 
cans, fruit juice containers, and the like, there is a pro 
tective lacquer coating applied to the sheet material be 
fore the formation of the container. Also in applying 
decorative coatings, there may be volatile materials that 
must be dried from such coatings applied to the sheet ma 
terial. Decorative applications may be in addition to 
one or more layers of primer coatings or protective coat 
ings. 

It is a principal object of the present invention to pro 
vide an improved form of evaporating and drying appa 
ratus which incorporates a catalytic element therein to 
assist in the efficient substantially low temperature cata 
lytic incineration of in?ammable and obnoxious fumes 
present in the system. 

It is also an object of the present invention to provide a 
construction and arrangement in an evaporating and oxi 
dizing apparatus which utilizes a single compact insulated 
housing with a single burner position, such that the appa 
ratus is adapted to dry and incinerate volatile material 
from material that is maintained in continuous movement 
on a conveyor system. 

It is a still further object of the present invention to 
utilize blowers and duct work arrangements within a single 
housing unit so as to effect a countercurrent heat exchange 
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stream, as well as obtain recirculation of the used hot gas 
stream in a manner having such stream, together with en 
trained combustible vapors, discharged at the zone of the 
burner means to in turn obtain rapid reheating thereof 
and the combustion of a portion of the in?ammable ma 
terial recirculated therewith. 

Broadly, the present invention embodies a drying and 
gas purifying apparatus which comprises in combination, 
a substantially enclosed and con?ned housing, with said 
housing having an open-ended horizontal passageway ex 
tending through the lower portion thereof, such passage 
way being adapted to accommodate a moving stream of 
material that is to be heat treated as it passes through the 
housing, conveyor means extending through said passage 
way for carrying the material to be heated, burner means 
positioned in and extending through one end of the hous 
ing and directing a hot line gas stream into the interior 
thereof, a pair of spaced blowers mounted within the 
housing at an end thereof opposing the burner means, hot 
gas inlet means to each of the blowers, a hot gas duct 
means from the discharge of one of the blowers extend 
ing downwardly to a hot gas distributing chamber, said 
distributing chamber positioned above and co-extensive 
with said horizontal passageway and having a plurality 
of outlet louvers along its lower face, a gas collecting 
chamber positioned below the horizontal passageway and 
co-extensive therewith having a plurality of spaced lou 
vers along the upper face thereof, a return gas duct ex 
tending along the interior side portion of the housing from 
said gas collecting chamber to a gas outlet at the interior 
end portion of the housing at the zone adjacent said burn 
er means whereby a recirculated gas stream mixes with 
the hot line gas stream from said burner means, an ex 
haust gas duct positioned within the housing and extend 
ing from the outlet of the other blower of said pair to 
an oxidized gas outlet section, a permeable layer of oxi 
dation catalyst positioned across the end portion of the 
exhaust gas duct and providing thereby catalytic treat 
ment of the entire gas stream passing through said ex 
haust gas duct, and a treated gas outlet from the oxidized 
gas outlet section and said housing. 

In more specific embodiments, additional advantageous 
means may be incorporated in the improved apparatus 
arrangement to effect adjustability in tempering the in 
ternal temperature as well as an e?icient operation in 
obtaining substantially complete oxidation of combustible 
oil vapors which may be obtained from the heat treating 
section of the apparatus. As for example, an outlet port 
with an adjustable damper means may be provided in the 
hot gas recirculation gas duct such that a portion of the 
gas stream may be recirculated to the blower end of the 
housing and entirely by-pass the burner zone. Means 
may also be provided for introducing fresh air into the 
system at the blower end of the housing to supply cool 
ing air that will mix with and dilute the hot gas treating 
stream. A preferred apparatus construction also pro 
vides adjustment means at the zone of the louvers from 
the hot gas distributing chamber so as to control the 
quantity and ?ow pattern of the hot gas flow contacting 
the material being heat treated in the apparatus. 
The construction and arrangement of one embodiment 

of the improved drying and catalytic treating apparatus 
may be better described, and the ‘advantages thereof set 
forth, by reference to the accompanying drawing and the 
following description thereof. 
FIGURE 1 of the drawing is a diagrammatic plan view 

with the top removed, indicating the general arrangement 
of ducts, burner, and blowers, etc., within the single 
housing arrangement. 
FIGURE 2 of the drawing is a sectional elevational 

view through hte housing, as indicated by the line 2—-2 
in FIGURE 1. 
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FIGURE 3 is a cross-sectional elevation view through 
one end of the apparatus, as indicated by the line 3‘—3 
in FIGURE ‘1. 
FIGURE 4 is also a cross-sectional elevational view 

through the housing, as indicated by line 4-4 in FIG 
URE 1. 
FIGURE 5 is a partial sectional View through the 

exhaust gas duct and treated gas outlet section as, in 
dicated by line 5—5 in FIGURE 1. 
FZGURE 6 shows a design and construction used in 

providing an adjustable gas outlet louver. 
:FIGURE 7 illustrates a dual belt or tray arrangement 

for the conveyor means or" the unit. 
Referring now to the drawings, there is shown a 

substantially rectangularly shaped housing 1 which is 
indicated as having a thick layer of insulating material .2 
in :order that there is a maximum amount of heat re 
tained Within the interior portion of the housing. As is 
best shown in the elevational sections, an open-ended 
heat treating section or passageway 3 is provided longitu 
dinally through the lower portion of housing 1 and 
adapted to accommodate a movable conveyor belt 4. 
The conveyor belt ‘or ‘grid 4, as used in combination with 
the present apparatus, is preferably formed of a permeable 
screen-like belting or grating that permits the passage of 
a gaseous stream therethrough, while at the same time sup 
porting a layer of material 10 to be heat treated. The 
present drawings indicate diagrammatically that a layer 
of material it} such as metal chips and turnings, is fed 
to the top of grating 4- from another conveyor means 
5 so that the material is carried horizontally through the 
passageway 3 and out the opposite end of the housing 
1. It is not intended, however, to limit the present im 
proved heat treating apparatus to use vwith any one type 
of conveyor means or to use with anw one type of 
preforate grid or grating, inasmuch as the latter is of 
necessity constructed and designed to hold a particular 
type and size of material to be placed thereon for move 
ment and treatment through the passageway 3. Where 
individual metal sheets, stain-pings, or unitary pieces are 
to be heated, then suitable conveyor means are used that 
can hold and suspend the individual units in a spaced 
relationship as they are transported in passageway 3 for 
the heat treating operation. A suitable opening 6 is 
provided at one end of the housing 1 and in the insula 
tion 2 to accommodate the introduction of the material 
10 on the conveyor means 4, ‘and similarly an outlet 
opening 7 is provided at the opposite end of the housing 
1 to accommodate the discharge of the treated material. 
At ‘an end of the housing 1, there is provided burner 

means 8 in combination with a suitable burner block 9, 
that in turn provides for the introduction of a hot ?ue 
gas stream into the interior of housing 1 and a source 
of hot gases for contacting the material It) in the heat 
treating zone 3. Natural gas or other suitable fuel is 
supplied to burner 8 ‘by supply line 11 and control valve 
12. A portion of the hot flue gas stream from burner 
means 8 passes to an opposing hot gas fan or blower 13 
which is positioned with the interior housing 1 for the 
purpose of circulating continuously ‘and substantially uni 
formly a hot gas stream to the heat treating section or 
material passageway 3. A partition 41 is positioned 
vertically in the blower end of housing 1, between blowers 
13 and 24, so as to separate the inlet stream to each of 
the respective blowers. The partition 4-1 also permits 
tempering and dilution of the hot gas stream to the treat 
ing zone, as will be set forth in more detail herein 
after. 
The blower 13 may be of a conventional multiple blade 

centrifugal type which is adapted to accommodate high 
temperature gases, having an intake at the side thereof 
and a discharge end which connects with a plenum cham 
ber ‘14. The latter extends laterally and downwardly, 
connecting with a longitudinal gas distributing chamber 
15 which is positioned above and CO-éXiéIlSlVe with the 
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heat treating passageway 3. Chamber i5 is constructed 
and arranged to have a width which is about equal to 
or slightly greater than grid means 4 such that the hot 
gas stream may be unformly distributed through a per 
forated or louver plate 16 along the bottom portion there 
of. The distributed gas stream then passes through the 
material ll) superimposed on grid 4 and into a gas re 
eiving chamber 17. The latter has a perforated or 
louvered plate 18 along its upper face and is co-extensive 
with the passageway 3 so that there is a substantially 
uniform intake of the heating stream together with vapor 
ized volatile material recovered from the treated mate 
rial 10. The lower longitudinal gas collecting duct 17 
is provided with an outlet 19‘ which communicates with 
a vertical gas recirculation duct 2‘) that in turn con 
ieets with a recirculation gas passageway 21 formed be 
tween pantition plate 22 ‘and the side wall of the hous 
ing 1. 
As is best shown in FIGURE 2 of the drawings, the 

partition plate 22 terminates short of the end of hous 
ing 1 so as to provide an opening .23 which is adjacent the 
burner block ‘9 and burner means 8 whereby the re 
circulated gas stream is mixed directly with the hot line 
gases from burner 8. This arrangement effects the re 
heating of the recycled stream and in addition permits 
a portion of the inflammable combustible materials to be 
directly oxidized ‘by the burner means and provide addi 
tional high temperature gases ‘within the main portion 
of housing 1. The susbtantially complete oxidation of 
volatile material is effected catalyticaliy in the exhaust 
section, thus precluding the discharge of combustible and 
obnoxious tunes to atmosphere. 
The portion of the hot gas stream passing to the blower 

end of the housing 1 i.e., that portion which is on the side 
of the partition 41 away from the hot gas fan 13 and dis 
tributing duct 15 is passed through the second blower of 
the pair, indicated as the exhaust fan 24, and is then 
discharged into exhaust passageway 25. The latter is 
formed within the interior side portion of the housing 1 
by vertical partition plate as, lower plate member 27. 
The exhaust passageway 25, being entirely within insu 
lated housing 1, is also in a heat exchange relationship 
and in a reverse ?ow arrangement with the hot gases 
passing from burner 8. Positioned vertically across the 
downstream end of exhaust duct 25 is a permeable layer 
of oxidation catalyst indicated as element 28. The cata 
lytic element is preferably constructed and arranged so 
that it is removable from the housing for purposes of 
cleaning or replacement, being indicated in the present em 
bodiment as supported between the continuous set of an 
gle members 2& positioned around the periphery of ex 
haust duct 25. Downstream from the catalyst element 28 
is a gas outlet section 3% which communicates with a gas 
outlet stack 31, superimposed over the top of housing 1, 
whereby resulting catalytically oxidized fumes are dis 
charged from the housing substantially free of combustible 
material. 

It is not intended to limit the present invention to the 
use of any one type of catalytic material or any one form 
of catalyst element. Granular or pellet types of heat re 
sistant catalytic materials may be placed in a suitable 
pervious container that extends across the passageway and 
provide the desired substantially complete catalytic oxida 
tion of combustible material entrained in the exhaust gas 
stream. A preferred form of catalytic element may com 
prise the type set forth in the Suter et al. Patent No. 
2,658,742 dated November 10, 1953. Such patent dis 
closes the use of a catalytically activated metallic alloy 
form of catalyst element, and it is not believed necessary 
to describe in detail the formation and construction of this 
type of catalytic incinerator unit, reference being made to 
the patent itself for this purpose. 

For purposes of providing a tempering of the hot gas 
flow stream to the heat treating section 3, provision is 
made for introducing air into the interior of housing 1 by 
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means of a fresh air inlet duct 32, having adjustable 
damper 33 that is in turn manually controlled by damper 
handle 34. The fresh air inlet duct 32 is indicated as 
being positioned at the blower end of housing 1, on the 
side of the partition 41 away from exhaust fan 24, such 
that the fresh air is available to mix with the hot gas 
stream entering blower 13. The present design with heat 
exchange Wall 26 and with partition 41 preventing tem 
pering of the exhaust gas stream to blower 24, assures a 
high temperattu'e stream to the catalyst element 28 and a 
sustained oxidation of combustible fumes. 
A preferred embodiment of the apparatus, as previ 

ously indicated, also provides means for shunting a por 
tion of the recirculating gas stream directly to the inlet 
end of blower 13, thus by-passing the gas heating burner 
8. At the upper end portion of passageway 21 there is 
provided an outlet port 35 with an adjustable damper 36. 
The latter is indicated as being manually adjustable by 
handle 37 extending through the side wall of housing 1 
and the insulation 2, whereby there is external control of 
the amount of the recycled hot gas stream going to the 
blower end of the housing, rather than to the burner end 
thereof. Thus, damper means 36 provides a further 
means, in addition to fresh air inlet damper 33, for ad 
justing or tempering the temperature of the hot gas ?ow 
stream passing to blower 13 and the heat treating pas 
sageway 3. 

In FlGURE 6 of the drawing there is indicated one 
means for providing adjustability in the outlet louvers, 
i.e., outlet area in the lower face of the hot gas distribu 
tion duct 15. A plurality of spaced lower plates 38 are 
arranged to support superimposed plates 3? in engage 
ment with one another. There is thus provided adjustable 
spacing of the edge of a plate 39 with an opposing ad 
jacent longitudinal edge of a plate 38 and in turn provide 
desired sized slotted openings through the bottom face of 
the duct 15. After a desired outlet arrangement and flow 
rate has been established from the gas distribution cham 
ber 15 and through the materi? 1i} passing on the moving 
grid 4, then plates 38 and 39 can be bolted or otherwise 
fastened together to maintain the desired spacing. 

In connection with an apparatus which is utilized to dry 
metal turnings, chips, etc., another advantageous modi? 
cation of the unit is set forth, and illustrated in part, by 
reference to FIGURE 7 of the drawing. In FIGURE 7 
there is shown diagrammatically, in a partial longitudinal 
section, a movable dual conveyor tray-belt arrangement 
having perforate upper sections 42 and non-perforate 
lower sections 43. The upper sections are formed of per 
forate metal adapted to hold the material 1%) in a manner 
such that the hot gas treating stream from the gas dis 
tributing chamber will pass through the material substan 
tially uniformly. The lower sections 4-3 of the present 
embodiment are spaced below the upper sections and are 
of a non-perforate construction, as shown, such that any 
?nely divided material ll)’, from the layer 1%}, that may 
fall through the perforate portions of sections 42 can be 
separately collected and removed from the discharge end 
of the conveyor means. The upper sections 42 are indi 
cated as being tack-welded along their sides to the up 
turning side wall portions 44 of lower sections 43 to 
provide a double tray construction. Also, the leading 
edge (with reference to the direction of the conveyor 
movement) of each of the sections 42 and 43 are bent 
slightly upward and are spaced apart such that transverse 
slots or openings 45 permit chip tines 10’ to be dumped 
at the unloading end of the unit, however, it is not in 
tended to limit the improved dual conveyor arrangement 
to only one design inasmuch as variations in actual fabri 
cation are obvious. For example, various combinations 
of perforate belting or grating may be used in a spaced 
dual arrangement rather than using the two separate tray 
like sections. With perforations in both the upper and 
lower belt sections of the conveyor means, there is per 
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6 
mitted a more direct ?ow of hot gases therethrough to the 
gas receiving chamber and improved drying and/ or treat 
ing of the material It). 

In many cases, in the use of an apparatus of the type 
of the present invention, it is desirable to remove ?nes, 
such as ill’, which fall through the upper sections 4-2, 
by reason of such ?nes being ultimately harmful or non 
usable, and thus preferably removed from the bulk of the 
material iii. For example, ?ne particles of aluminum 
chips tend to cause excessive foaming in a remelt fur 
nace and a higher formation of dross. t may thus be 
seen that the dual section arrangement of FIGURE 7 is 
an advantageous modi?cation for use with certain types 
of materials which are to be spread across the surface 
of the conveyor means for the heating operation. 

Still another feature of the present improved apparatus 
is the use of one or more explosion doors in connection 
with housing 11. An explosion door as, which may be 
hingedly attached to the housing, is indicated as posi~ 
tioned on the top of housing ll above the hot gas ?ow 
path therein. It is not intended, however, to limit the 
present invention to the use of any one type of explosion 
door or to any one location. Further, it is not intended 
to limit the present construction and arrangement to the 
use of any one type of burner, or to the use of a single 
burner at the burner end of the housing. It is, however, 
a feature of the improved construction and arrangement 
to utilize burner means at one end of the chamber only, 
such that a hot ?ue gas source is positioned at one lo 
cation in the housing, substantially opposing the blower 
end thereof, and in a position adjacent to the outlet from 
the gas recirculation duct carrying the volatilized com 
ponents from the material being heat treated in the pas 
sageway 3. 
The drawings do not show motors for the respective 

fans 13 and 24, however, suitable electrical motors may 
be mounted externally from the housing, with one on 
each side, thereof, to effect the operation of the two fans 
or blowers, l3 and 24, maintained internally within the 
housing. lso, where desired suitable electrical control 
means may be used in connection with such motors to 
provide means for starting and stopping the motors for 
the fans responsive to the movement of the conveyor 
system, or the stopping and starting of the power means 
which operates the conveyor belt 4. 
We claim as our invention: 
1. A drying and gas purifying apparatus, comprising 

in combination, a housing, an open horizontal passage 
way through the lower portion of said housing, having 
an entrance opening to said passageway and an outlet 
opening therefrom for passing material to be treated 
through said housing, a conveyor means having a belt 
portion extending through said passageway for the carry 
ing of material to be treated, a burner positioned through 
one end of said housing and providing for directing a 
hot ?ue gas stream into the interior thereof, a pair of 
spaced blowers mounted within said housing at the end 
opposing said burner, gas inlet means to each of said 
blowers from the interior of said housing, duct means from 
the discharge of one of said blowers extending down 
wardly to a hot gas distributing chamber, said chamber 
positioned above and co-extensive with said horizontal 
open passageway and having a plurality of outlet open 
ings spaced along its lower face, a gas collecting chamber 
having a plurality of inlet openings spaced along the 
upper face thereof and positioned directly below said 
passageway and said belt portion of said conveyor means, 
a return gas duct extending along the interior side por 
tion of said housing from said gas collecting chamber 
to a gas outlet discharging at the interior end portion of 
said housing at a position adjacent said burner whereby 
a recirculated gas stream mixes with said hot ?ue gas 
stream from said burner, exhaust gas duct means posi 
tioned within said housing and extending from the out 
let of the other blower of said pair to an oxidized gas out 
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let section, a permeable layer of an oxidation catalyst 
positioned across the end portion of said exhaust gas 
duct at the inlet to said oxidized gas outlet section, and 
a treated gas outlet from the latter section and from said 
housing. 

2. A drying and gas purifying apparaus, comprising 
in combination, an insulated housing, an open-ended 
horizontal passageway through the lower portion of said 
housing, having an entrance opening to said passageway 
and an outlet therefrom for passing material to be treated 
through said housing, a conveyor means having a gas 
permeable belt portion positioned to continuously move 
horizontally through said passageway of said housing and 
carry said material to be treated, a burner positioned 
through one end of said housing providing for the intro 
duction of a hot ?ue gas stream into the interior thereof, 
a hot gas blower and a gas exhaust fan within the end 
of said housing opposing said burner, separate hot gas 
inlet means to both said blower and said exhaust fan 
from the interior of said housing, a duct from the dis 
charge of said hot gas blower extending downwardly to 
a hot gas distributing chamber, said chamber positioned 
above and co-extensive with said horizontal passageway 
through said housing and having a plurality of hot gas 
outlet louvers spaced horizontally along its lower face, 
a gas collecting chamber positioned below and co-exten 
sive with said horizontal passageway and said belt por 
tion of said conveyor means, said gas collecting chamber 
having a plurality of spaced louvered openings in the 
upper face thereof, a return gas duct extending along the 
interior side portion of said housing from said gas collect 
ing chamber to a gas outlet discharging at the interior 
end portion of said housing at a zone adjacent said burner 
whereby a recirculated gas stream mixes with the hot 
?ue gas stream from said burner, an exhaust gas duct 
positioned within said housing and extending from the 
outlet of said exhaust gas fan to an oxidized gas outlet 
section, said exhaust gas duct passing in heat exchange 
relationship with the hot ?ue gas stream from said burner, 
a permeable catalytic fume oxidizing layer removably 
supported across said exhaust gas duct at the inlet to said 
oxidized gas section, and a treated gas outlet from the 
latter section and from said housing. 

3. The apparatus of claim 2 further characterized in 
that a recirculated gas outlet port is provided in said re 
turn gas duct adjacent the gas blower end of said hous 
ing, and adjustable damper means is provided in said-out 
let port providing for the adjustable ?ow control of a por 
tion of the recirculated hot gas stream to said blower end 
of said housing. 

4. The apparatus of claim 2 further characterized in 
that said hot gas outlet louvers from said gas distributing 
chamber have movable and adjustable plate members 
whereby to vary the gas outlet area therefrom. 

5. The apparatus of claim 2 further characterized in 
that vertical partitioning means is positioned between said 
hot gas blower and said gas exhaust fan, a fresh air inlet 
means with adjustment means thereto is positioned through 
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the blower end of said housing adjacent said hot gas blower 
and on the side of said vertical partitioning away from 
said exhaust fan. 

6. A drying and gas purifying apparatus adapted to 
effect the heating of a particulate material while it is main 
tained in a continuously moving layer, which comprises 
in combination, an insulated housing, an open-ended hori 
zontal passageway through the lower portion of said hous 
ing having an entrance opening to said passageway and 
an outlet opening therefrom for passing material to be 
treated through said housing, a burner positioned through 
one end of said housing providing for the introduction of 
a hot ?ue stream into the interior thereof, a hot gas blower 
and a gas exhaust fan positioned within the end of said 
housing opposing said burner, separate hot gas inlet means 
to said blower and to said exhaust fan from the interior 
of said housing, a duct extending from the discharge of 
said hot gas blower downwardly to a hot gas distributing 
chamber, said chamber being positioned above and co 
extensive with said horizontal passageway through said 
housing and having a plurality of adjustable gas outlet 
louvers spaced horizontally along the lower face thereof, 
a dual conveyor means having upper and lower belt sec 
tions positioned to continuously move horizontally through 
said open-ended passageway below said gas distributing 
chamber, said upper sections of the conveyor means hav 
ing a perforate gas permeable construction and means for 
carrying the bulk of said particulate material in a layer 
thercacross and the lower belt sections of said conveyor 
means being non~perforate and spaced a short distance 
below said upper sections, a gas collecting chamber posi 
tioned below and co-extensive with said horizontal pas 
sageway and the portion of said dual conveyor means car 
rying material therethrough, said gas collecting chamber 
having a plurality of spaced louvered openings on the 
upper face thereof, a return gas duct extending along the 
interior side portion of said housing from said gas col 
lection chamber to a recycle gas outlet discharging at the 
interior end portion of said housing at a zone adjacent 
said burner whereby a recirculated gas stream mixes with 
the hot ?ue gas stream from said burner, an exhaust gas 
duct positioned within said housing opposite said return 
gas duct and extending from the outlet of said exhaust 
fan to an oxidized gas outlet section, said exhaust gas duct 
passing in heat exchange relationship with the hot ?ue gas 
stream passing from said burner end of said housing, a 
permeable catalytic fume oxidizing layer removably sup 
ported across said gas duct at the inlet to said oxidized 
gas section, and a treated gas outlet from the latter sec 
tion and from said housing. 
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