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ABSTRACT ’ 

The invention concerns an industrial drying appliance 
which may be used in the paper or textile industries, 
or to dry substances in suspension, such as muds. 

A revolving drum contains internal means of heating, 
consisting of at least one combustion chamber con 
nected with sources supplying fuel and oxygen, and 
producing a ?ame in the combustion chamber, and at 

' least one passage reaching from the central axis of the 
drum to the drum-Wall, and opening ‘into a pipe to 
remove fumes. 

8 Claims, 2'Drawing Figures 
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HEATED RsvoLvrNc DRUM 

The present invention concerns a heated revolving 
drum, the whole surface of which is at aihomogeneous 

’ temperature. - 

Cast-iron drying- rollers, heated internally by means 
of steam under pressure, already exist in paper-making 
plants. . , ' ' 

There are various drawbacks to "su‘ch'r‘ollers, how 
ever. First, they are heavy and expensive, because of 
the need to provide a sufficient thickness of cast iron 
for the walls, partly to prevent bursting and partly to 

' ensure adequate thermal inertia to make the surface 
temperature homogeneous, since most of the heat is 
transferred by conduction. Second, water condenses on 
the roller walls during operation, involving the risk of 
making them heavier , if the condensation removal 
system is inadequate. The superstructures therefore 
have to be very strong, and are consequently heavy and 
expensive, raising the cost of the installation further. 

Third, heating with steam under pressure almost in 
evitably involves the need for a boiler, another factor 
increasing installation costs. 

Finallyfenergy consumption is very high, both to 
drive the rollers and to generate steam pressure. 
Another existing system involves providing a heat 

conveying ?uid inside drying rollers; this ?uid is kept in 
contact with the roller wall and transmits to it, 

, uniformly, heat provided by some means of heating. 
The main drawback of the presence of this inter-v 
mediate ?uid is the additional energy required to keep 

, it revolving. 

Other rollers contain an internal heating system such 
as a combustion chamber inside the roller, the heat 
from the combustion gas being transmitted directly to 
the cylinder wall or to an intermediate ?uid. The disad 
vantage of such systems, where the heating ?uid, such 
as gas produced by combustion, fills the whole inside of 
the roller is that steps need to be taken to ensure that 
all the joints existing at the points of attachment of the 
roller are tight; another drawback is that symmetrical 
supply, which is sometimes necessary, is impossible. 
Furthermore, where de?ectors are placed in a zig-zag 
arrangement inside the cylinder, in order to make the 
heating ?uid follow a particular course, extra energy is 
required to make these de?ectors in the path of the gas 
revolve with the roller.- 7 

The present invention eliminates these drawbacks, as 
well as providing other advantages, such as increasing 
the operating ?exibility of the installation. 

in this invention, a heated drum, mounted so as to 
rotate on its axis and made to revolve, contains an in 
ternal system of heating, which remains immobile when 
the installation is inoperation, and which consists of at 
least one combustion chamber, connected with sup 
plies of- fuel and oxygen, and at least one tubular 
passage extending across the space between the axis of 
the drum and the drum wall, one end being connected 
to the combustion chamber and the other to a pipe to 
remove'the fumes. ' 

One of‘ the main advantages of this invention is that, 
because of the placing of the combustion chamber 
along the inner axis of the drum, and the arrangement 
of pipes through which the combustion gas passes, only 
the outer ‘wall of the drum rotates, all the other com 
ponents remaining ?xed. In addition, this method 

2 
eliminates any direct contact between the combustion 
gas and the walls and sides of the cylinder, without the 
need for the use of a double casing for the intermediate 

' ?uid, or for devices to ensure perfect tightness. 
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According to one embodiment of the present inven 
tion, the tubular passage contains bends, so as to set up 
turbulence, which varies depending on the heat 
transfer required. 

Partial masking devices may also be used to reduce 
excess radiations. 

These pipes may be hair-pin-shaped, their arms 
parallel to the drum axis and the bends situated close to 
the edges of the drum. 

According to one embodiment of the present inven 
tion, the drum contains two burners, one at each end of 
the drum and along its axis; each burner opens into a 
series of three hair-pin-shaped pipes, at an angle of 
120° to one another. 

According to another embodiment of the present in 
vention, the drum has a spiral pipe, the pitch of which is 
selected in each individual case to provide the heat ?ux 
required. 

According to yet another embodiment of the inven 
tion, there are two burners, one at each end of the 
drum and along its axis, each opening into pipes with 
the same pitch but with reverse ?uxes. . 

The burners are fed with products such as combusti 
ble gas and air, or domestic fuel-oil and air. 
There may be a fume-removal pipe round each of the 

burners at each end of the drum; this may be in the 
form of a smoke-box. This arrangement has the ad 
vantage of being of simple construction, and of being 
easily assembled, because of the compactness of the 
unit containing the burner and smoke-box. ' 

It will be easier to understand the invention from the 
following description, and the accompanying ‘drawings. 

FIG. 1 showsa lengthwise vertical cross-section of a 
drum designed in accordance with the present inven 
tion. 

FIG. 2 shows two spiral pipes. 
In FIG. 1, a large-diameter drum 1 revolves on two 

bearings 2, inside which combustion chambers 9 and 9a ' 
and smoke-boxes or exhaust manifold 13 are ?xed con 
centrically on bases 14; in the embodiment of the in 
vention described here, the smoke-boxes insulate the 
bearings from the combustion chambers. 
The combustion chambers are fed with fuel and the 

oxygen-supplying agent through the inlets 7 and 8, and 
the resulting gas escapes at the required temperature 
into the tubular or radiating passages 11 and 11a, 
which are hair-pin-shaped, and the bends in which, 10 
and 10a, 12 and 12a, allow the desired effect to be ob 
tained; straight lengths are slightly shorter I than the 
lendth of the drum and are situated at a uniform, fairly 
short distance from the wall of the drum, about 10 cen 
timeters for instance. Combustion extends over‘part of 
the length‘of these pipes, and the bends set up turbu 

' lence, thus creating higher production of calories at the 
points where they occur, compensating‘ for the heat 
losses at the ends of the drum. 

In the installation involved here, the two combustion 
chambers 9 face each other, and are held by-a rigid unit 
14, while stays 16 support the pipes through which the 
hot gas passes. ' 
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' The calories conveyed by the gas fumes can be recu 
‘ perated from the smoke-boxes l3, and used to increase 
the drying power of the installation, by forced convec 
tion over the material being dried. 

In the case described here, the cylinder is supported 
by roller-wheels 3 and3a, rotating on their axes 4 and 
4a. These‘axles are driven‘ by the variable-speed reduc 
ing-gear motor unit 17-18. _ ' 
Masks 15, attached to the smoke-boxes, for instance, 

can ,preventexcessive heat from being transmitted to 
the drunrwally ' ‘ 

, FIG. 2 shows another set of-radiating pipes, spiral in 
form. One pipe, 21, with a coupling 20 and an end 23, 
can be placed inside the drum 1, taking the place and 
performing the functions of the hair-pin-shaped pipe 
10-11-12. The other pipe, 22, with the same pitch as 
21 but with reverse flux, may be ?xed to the second 
combustion chamber, taking the place and performing 
the functions of the pipe Illa-I 1a-I2a. 
The drum according to the present invention 

operates as follows. 
Gas and air are vfed in, in given. proportions, through 

the inlets 8 and 7 respectively, and combustion of the 
resulting mixture is brought about by some known 
method, in the chambers 9 and 9a.-The gas produced 
by this combustion at'high temperature circulates in 
thepipes l 1 and 1 1a_. There are six of these pipes, three 
connected to each chamber and set at an angle of 60° 
to one another, so that the radiation from them affects 
the whole inside surface of the drum. It has been found 
that the temperature along a generating line on the 
drum is uniform. This is because the heat-loss effect at 
the edges of the drum has been compensated for by a 
greater heat flux than in the central section,.by means 
of the greater amount of heat emitted at the bends 10, 
10a, 12 ‘and 12a. The rotation of the drum also ensure 
homogeneity‘of temperature in all sections. ' 

This means that such a drum can be used to dry 
fragile materials'or objects, which require a uniform 
temperature where reactions in the product being dried 
are connected with the loss of humidity. It can, for in 
stance, be used to dry woven fabric, paper, or even a 
suspension of solids in water, such as a mud. 
The spiral pipes 21 and>22 function in the same way, 

affecting the whole internal surface of the cylinder. The 
' heat emitted by them counterbalances heat losses, both 
longitudinally and transversely. 
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Naturally, the invention is not con?ned to the 

detailed embodiments described above : for example, 
the length of the pipes can be adjusted in relation to the 
length ofv the cylinder, so as to alter the distance 
between the bends 12 and the edge of the drum, and 
vary the number of calories emitted at the ends of the 
drum. ' 

What we claim is : 

1.’A revolving heated drum mounted for rotationon 
its own axis and supported for rotation on a pair of 
bearing members provided at opposite ends of said 
drum, 
means defining a stationary combustion chamber ex 

tending axially within said drum, 1 
stationary means de?ning an exhaust duct at one end 

of said drum, . ‘ 

and means de?ning a tubular passage extending from 
said combustion - chamber across the space 
between the axis of the drum and the drum wall to 
said exhaust passage. 

'2. A heated drum in accordance with claim l,v in 
which at least part of said tubular passage runs at a 
uniform distance from the drum axis. ' 

3. A heated drum in accordance with claim 2,.in 
which the tubular passage'is U-shaped, with the arms 
parallel to the axis of the drum. I - ' y 

4. A heated drum in accordance with claim 2, in 
which said tubular passage is spiral in shape, with the 
same axis as said drum.. 

5. A heated drum as claimed in claim 1 in which 
there are a plurality of said tubular passages placed at 
equal angles around the drum. 

6. A heated drum as claimed in claim-5 containing 
two of said combustion chambers along the axis of the 
drum, one at each end of the drum and each connected 

> to one of said tubular passages. 
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7. A heated drum in accordance with claim 5, in 
which said exhaust duct comprises an exhaust manifold 
positioned concentrically around the combustion 
chamber at one end of the drum, and connected to a 
plurality of said tubular passages. 

8. A heated drum in accordance with claim 6 in 
which said tubular passages comprise two spiral pipes, 
with 'the‘same pitch mounted around the drum axis, one 
being connected to each of saidcombustion chambers 
at the end of the drum. ‘ r ' 
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