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chambers. Fuel is mixed with combustion air and trans 
ported to the burners 5 through pipes 16 and the flow 
is controlled by valves 20. Conventional buiner accouter 
ments are provided at 21 and 22. The burnels 15 open 
into the plenum chambers 4 and the mixture of fuel and 
combustion air burns with an open flame. The flames are 
enclosed by casings 17 having an inner fire-proof lining. 
The casings protect the walls of the plenum chambers 4 
from radiated heat from the flames and direct the flow of 
combustion gases in a proper direction for the rapid 
mixing with the rest of the drying medium. At the exit 
from the casings 17, the combusion is completed and the 
velocity of the combustion gases may be as high as 500 
m./sec. In this way, the relationship between the capacity 
of the burners, calculated as flow of heat, and their size 
is very favorable. 
The casings 17 direct the combustion gases in a cone 

with a wide cone angle. The mixing with the drying me 
dium is thus efficiently accomplished. With this type of 
burner, over-temperatures as small as 5 C. can be ob 
tained 40 cm. from a burner. Preferably, the burners 15 
and the fans 7 are placed in relation to each other so that 
upon exit from the casings i7, the combustion gas collides 
from the side with the stream of drying medium from the 
adjacent fan. It is preferable to insure intersection of the 
paths of the flue gases and the drying medium so that the 
axes of symmetry of the two streams lie essentially in the 
same plane, and in this plane the axes form an angle of 
between 25 and 160 with each other. Since the gas in 
both streams has a high absolute speed at the point of 
intersection, their relative velocity will be great which 
favors homogeneous mixing. 
The function of the filters 11 is to catch the fibers from 

the web which are carried by the drying medium back to 
the return pipe 12. If the fibers were allowed to pass 
through the fans, some of them will be burned or charred 
in the plenum chambers, and on being blown against the 
Web, would discolor the same. The fibers must also in 
Some way be removed from the filter, and this is done 
in a known manner, i.e. in machines intended for con 
tinuous operation preferably through vacuuming with a 
device according to the copending U.S. patent application 
of Wallin, Ser. No. 544,650 filed Mar. 30, 1966. In the 
drawing, however, only doors 18 are provided in the hood, 
which during operation may be opened to receive a 
vacuum-cleaner nozzle which sucks off the fibers. In the 
Suction chambers 5 there is, during operation, a slight 
under-pressure, so that upon opening the doors 18 cold 
air from outside the hood goes into the hood and prevents 
the hot drying medium inside the hood from flowing 
against the person who opens the doors. Manual vacuum 
ing of the fibers from the filters 11 is therefore easy to 
carry out during operation of the dryer. 
A controller 19 is provided in conjunction with the 

power supply to the fans 7 to actuate valve means 20 in 
the fuel supply line 16 whereby the burner 15 is extin 
guished when the fans 7 stop. 
The invention is, of course, not restricted to the form 

of design illustrated and described, but can be varied 
considerably within the scope of the appended claims. 
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4. 
Thus, for example, the burners may operate with liquid 
fuels such as lighter mineral oils or solid fuel patticles 
Such as coal dust. The casing 17, which encloses the 
flame may be dispensed with if measures are adopted to 
protect the Surrounding parts from over-temperature due 
to heat radiation. The fans may be of axial or semi-axial 
type. The combustion air may be mixed wih the fuel 
either in advance of the burner as shown, or may be mixed 
directly in the burner. 

I claim: 
1. An apparatus for drying material comprising a 

plenum chamber having a wall confronting the material 
and means in said wall for directing drying medium from 
said chamber onto the material, fan means operable to 
discharge gaseous medium into said chamber, suction 
means leading from said material to said fan means to 
cycle gaseous medium from said material through said 
fan and said plenum chamber and back to said material, 
and means to heat said cycling medium, the improvement 
wherein said heating means comprises a plurality of 
burners mounted in said plenum chamber, and means to 
supply combustion fuel to said burners, said burners being 
mounted to direct hot flue gases into said plenum chamber 
to mix with the cycling medium therein whereby said 
drying medium includes flue gases, and said fan means 
comprises separate fan means for each of said burners. 

2. In apparatus for drying endless web material com 
prising a heated rotating cylindrical surface supporting 
said web, a hood surrounding said surface and mounting 
a plenum chamber having a wall confronting the ma 
terial and means in said wall for directing drying medium 
from said chamber onto the material, fan means mounted 
on said hood operable to discharge gaseous medium into 
said chamber, suction means mounted on said hood lead 
ing from said material to said fan means to cycle gaseous 
medium from said material through said fan and said 
plenum chamber and back to said material, at least one 
burner mounted in said plenum chamber to heat said 
cycling medium, and means to surply combus'ion fuel 
to said burner, said burner being mounted to direct hot 
flue gases into said plenum chamber to mix with the 
cycling medium therein whereby said drying medium 
includes fue gases. 
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