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Translation for MEISSNER, BOLTE & PARTNER: M/IND-012-PC

Method and apparatus for dryving a2 rapidly conveyed substance,
in particular for drying printing inks

DESCRIPTION

The invention relates to a method and an apparatus for drying a
substance that is being rapidly transported in a conveyor
apparatus, in particular for drying layers of printing ink on
rapidly conveyed paper. The invention relates in particular to
rapidly conveyed paper with a transport velocity between 2 and

25 m/s.

.When'a rapidly conveyed substance is to be dried, it is

extremely important that the drying operation take effect
quickly. For example, the direction of movement of the material
carrying a substance to be dried is changed by passage over _
several deflecting rollers, at a given one of which either one
side or the other of the carrier material may make contact._with
the roller. If, for instance, in an apparatus for printing
paper a layer of ink is applied to the paper and then the
printed paper passes around a deflecting roller with its
printed surface touching the_roller, the 1éyer of ink must be
sufficiently dry before the paper reaches the roller. For other
steps of the process subsequent to printing, as well,
adequately dry ink is a preréquisite. Examples include the
stacking of printed single -pages, one over another, or the
rolling up of a printed strip of péper. A similar situation is

- encountered in the manufacture of paper, when strips of paper

that are wet throughout are rapidly conveyed for further

processing.
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The object of the invention is to disclose a method and an
apparatus of the kind mentioned above with which drying of the
substance to be dried can be accomplished quickly.

This object is achieved by a method with the characteristics
given in Claim 1 and by an apparatus with the characteristics
given in Claim 18. Further developments will be apparent from
the associated subordinate claims.

In the method in accordance with the invention for drying an
substance that is being-fapidly conveyed in a éonveyor
direction, in particular for drying layers of printing ink on
rapidly conveyed paper, electromagnetic radiation is directed
into a drying zone so as to separate a moisture component, in
particular a solvent, from the substance to be dried and the
sepafated moisture component is transported out of the drying
zone by a transport gas current. Electromagnetic radiation, in
particular infrared radiation, has proved especially useful and

_efficient for drying. Even when the carrier material is being

conveyed at high velocities, only one drying zone is needed,

- the length of which is short in the conveyor direction.

During separation of the moisture component from the substance
to be dried, the separated moisture component can form a
boundary layer that covers the substance and prevents further
drying.'In particular, a dynamic equilibrium becomes
established at the surface of the substance to be dried, in

‘which approximately as many moisture particles emerge from the

substance as re-enter it from the boundary layer. In accordance
with the invention, therefore, the separated moisture component
is removed from the drying zone by a transport gas current. In
particular when the transport gas is introduced continuously
into the drying zone, the production of a boundary layer that
would hinder drying is prevented, because the particles of the
separated moisture component are transported away only a short
time after they have emerged from the substance to be dried.
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The electromagnetic radiation is preferably adjusted to the
absorption properties of the moisture component in such a way
that the radiation energy is substantially absorbed only by the
moisture component and not by the remaining components of the
substance to be dried and/or by a carrier material that is not
moist. As a result, the moisture component is not vaporized in
the strict sense, but instead the particles of the moisture
component are specifically activated and expelled from the
substance to be dried. '

Preferably the transport.gas current (D) flows'into the drying
zone through a region oriented transverse to the conwveyor
direction, from a direction that encloses an angie of 60 to
90°, preferably about 80°, with the perpendicular to the

surface of the substance to be dried, thus striking the

substance like a knife. As a result, the transport gas can
carry along the moisture particles that emerge from the
substance without transferring a substantial fraction of its

kinetic energy to the substance. A mechanical deformation of

the substance to be dried, which for example could cause
blurring of the sharp edges of an ink imprint, is thus avoided.

. Preferably the transport gas current exerts a close-range

action in the region where it flows into the drying zone,
inasmuch as it strikes the surface of the substance to be dried
directly, so that a surface layer formed by the separated
moisture component is raised away from the substance as though
sliced by a knife. The sharp angle of incidence, in particular,
enhances this knife-like action.

In particular the combination of the close-range effect with
the orientation of the region within which the transport gas
current flows into the drying zone, namely elongated in the
direction perpendicular to the conveyor direction, results in
an advantageously rapid drying effect over the entire extent of
the region. It is also advantageous that the velocity of the
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transport gas current is the same over the entire width of the
region occupied by the substance to be dried.

It is favourable for the transport gas current to flow along
the surface of the substance to be dried either in the same-
direction as the substance is being conveyed or in the opposite
direction, for a certain distance. This distance can in '
particular be longer than the length'of'the drying zone within
which the_electromagnetic radiation is incident on the
substance. Thus it is ensured that the moisture particles will
be transported away over.the entire drying zone and even beyond
it.

So as to cool the substance to be dried, if it is warmed by the
electromagnetic radiation, the temperature of the transport gas
current is lower, at least before it strikes the moisture
component, than the temperature of the substance to be dried. -
This is advantageous in particular in the case of a heat-

.sensitive carrier material, because by the cooling of the

substance to be dried, heat transfer from the substance to the -
carrier material can be reduced or prevented.

It is useful for the transport gas current to be formed of
expanded pressurized air.

In particular if the moisture component of the substance to be
dried is water, the incident electromagnetic radiation has a
spectral intensity maximum in the near infrared, in particular
in the wavelength range 0.8 to 2.0 um. As a result a
substantial proportion of the radiation energy is introduced
into the substance specifically as excitation energy for
particles of the moisture component, in particular water. In
the specified wavelength range there are several absorption
bands of water. However, other moisture components, in
particular solvents, also have absorption bands in this

wavelength range.
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For reasons of efficiency of the relevant thermodynamic
processes, in particular to raise the overall efficacy when the
method in accordance with the invention is employed, after
leaving the drying zone the transport gas current flows to the
source of the electromagnetic radiation in order to cool this
source. In particular when the latter takes the form of a
thermal radiator operated at a tempefature above 2500 K,
cooling is required. When the transport_gas current is used in
this way,. it is possible either to do without another,
supplementary form of coqling or such supplementary cooling
means can have correspondingly smaller dimensions.

To ensure that specified temperature conditions are maintained,
the temperature of the dried substance and/or the temperature
of the separated moisture component and/or the temperature of
the carrier material is regulated by adjusting the radiation -
flux density of the electromagnetic radiation incident in the -
drying zone according to a further development of the method.
Preferably the temperature to be regulated is measured by means
of a pyrometer.

It is useful to use as radiation source for the electromagnetic
radiation an electric incandescent bulb, in particular a
halogen bulb, and to adjust the radiation flux density by
adjusting the current“supply'to the incandescent filament. In
addition or alternatively, to adjust the radiation flux density
the distance of the radiation source from the drying zone can
be adjusted.

The drying is particularly efficient in a further development
of the method in which components of the electromagnetic
radiation that are not absorbed and thus pass through the
substance to be dried are reflected back onto the substance.
There the reflected radiation compenents are at least partially
absorbed, so that the total amount of radiation absorbed is
increased. Hence the radiation source employed, or the
plurality of such sources, can have smaller dimensions with
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_6_'
respect to its radiation output, or it can irradiate a larger
drying zone. It is also possible to use reflected radiétion_
components to irradiate zones along the conveyor path of the
carrier material onto which no radiation that comes directly
from the radiation source or sources is incident. Preferably a
reflector used for reflection of the non-absorbed radiation
components is cooled, in particular to minimize the emission of
longer-wavelength infrared radiation.

The method in accordance with the invention can be especially
advantageously employed when the carrier material is paper
being conveyed at a velocity between 2 and 25 m/s. In a
particular embodiment, the paper is either newspfint convéyed'
at a velocity between 10 and 20 m/s, in particular at about 15
m/s, or else thermoprinting paper conveyed at a velocity
between 2 and 10 m/s, in particular at about 5 m/s.

In particular when thermoprinting paper is used as carrier

material, the temperature of the carrier material is adjusted

25

30

and/or regulated to a value below 70°C, in particular below
50°C. By this means an undesired thermally induced change in
the carrier material or its properties can be avoided.

P

Preferably the transport gas current strikes the particles of

the moisture component that are to be removed with a wvelocity

between 20 and 120 m/s, and carries these particles aldng. In
particular, the current velocity when it strikes the- substance
to be dried is between 30 and 40 m/s. By using a sufficiently
high transport-gas velocity, for example in the specified
ranges, a layer of moisture particles that have been separated
from the substance to be dried, which would interfere with
drying, is reliably broken up and/or lifted away from the
surface of the substance, or else is never formed at all, at
least not directly'at the surface of the substance. In
comparison with trials in which the transport gas current in |
accordance with the invention was omitted, drying rates 70 to
80% higher have been observed when this feature was employed.
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The apparatus in accordance with the invention for drying an
substance that is being cbnveyed rapidly in a conveyor
direction, in particular for drying layers of printing ink on
rapidly conveyed paper, comprises the following:

- a radiation source to generate electromagnetic radiation,
the radiation source being so arranged that at least part
of the electromagnetic radiation is incident on the
substance to be dried in a drying zone along the conveyor
path of the carrier material, in order to separate from the
substance a moisture .component, .in particular a solvent,

- a transport-gas supply through which transport gas is
introduced and _ ' . _ B

- a transport-gas conduit that at least in parts extends
transverse to the conveyor direction and is so constructed
and disposed that the supplied transport gas is guided.into
the drying zone and strikes the substance to be dried like
a knife, in order to transport the separated moisture
component away from the substance to be dried.

Advantages of the apparatus in accordance with the invention
have been cited above.

In particular, the transport-gas supply is a compressed-air
supply and the transport-gas conduit comprises a compressed-air.
distributor that extends transverse to the conveyor path, in
particular a distributor pipe, to distribute the compressed air
flowing in from the gas inlet substantially over the entire
width of the conveyor path. Preferably a single compressed-air
supply, when so connected, suffices to introduce compressed air
that serves to remove the moisture component from the substance
to be dried over the entire width of the conveyor path.

Preferably the transport-gas conduit comprises a guide surface
that runs approximately along the conveyor path of the
substance to be dried and is separated therefrom by a distance
that progressively diminishes in the direction of gas flow. The
guide surface ends at a gas-passage gap defined by the guide
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surface itself and the surface of the substance to be dried.

' The gas enters the drying zone through this gap.

After passing through the gap the gas may, depending on the
configuration of the end of the guide surface, either form
eddies or continue into the drying zone in approximately
laminar flow. Eddies, promoted in particular by a construction
such that the end of the guide surface is tilted sharply
downwards, accelerate the removal of moisture particles in the
immediate vicinity of the slot but reduce the efficiency of
transport at greater disﬁances from the slot. Depending on the
application, by adjusting the shape of the end of the guide
surface the flow of transport gas into the drying zone can be
optimized. '

Especially preferred is an embodiment in which the width of the
gas—-passage gap is between 2 and 15 mm, in particular between ‘5
and 10 mm. In combination with a sharp angle of incidence of

the transport-gas current onto the separated moisture

component, or onto the surface of the substance to be dried,
such a narrow gas-passage gap particularly enhances the knife-
like action. The separated moisture particles are thus removed
from the surface of the substance to be dried. In particular,
the transport gas forms a partition layer, flowing either in
the conveyor direction or the opposite direction over the -
entire length of the drying zone, between the substance to be
dried and moisture particles that have already separated
therefrom. In a particular embodiment, therefore, as viewed
from the surface of the substance to be dried at least in the
vicinity of the gas-passage gap, the moisture particles are
less densely distributed close to the substance to be dried and
at greater distances, whether in the transport gas current or
on the other side of it, become more densely distributed. In
any case the knife-like action results in a higher net
emergence rate of moisture particles from the substance to be.
dried, i.e. it prevents appreciable diffusion of the moisture
particles back into the substance. The abovementioned
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substantive features of the apparatus in accordance with the
invention are expressly claimed as essential to the invention
also for embodiments of the method in accordance with the

invention.

In a preferred embodiment of the apparatus, the radiation
source is an incandescent bulb, in particular a halogen
incandescent bulb. Halogen bulbs can be purchased at favourable
prices. Their emission temperature can be made suitable for
various applications by adjusting the filament_current; It is
also favourable to provide reflectors at or in the region of
the bulb, so that as much as possible of the emitted radiation
enters the drying zone.'By suitable selection of.the shapé and
disposition of the reflectors, the spatial distribution of the
radiation flux over the drying zone can also be adjusted.

Preferably a reflector is provided to reflect radiation that is
not absorbed:and passes through the carrier material, this
reflector being disposed on the side of the conveyor away from
the radiation source. In particular, a water-based cooling
system is provided at this reflector. '

In order to control the temperature conditions in the drying
zone and the area beyond this zone in the conveyor direction,

“thé "apparatus preferably comprises a control circuit to

regulate the temperature of the substance to be dried and/or
the temperature of the separated moisture component and/or the
temperature of the carrier material. The control circuit
comprises a pyrometer to measure the temperature to be
regulated, an adjustable current source that powers the
incandescent bulb, and a current regulator that adjusts the
current source according to the temperature value reported by
the pyrometer so as to alter the current supply to the bulb
appropriately. '

Alternatively or in addition to the combination of adjustable
current source and current regulator, the apparatus comprises a
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distance adjuster to vary the distance separating the radiation
source from the conveyor path of the carrier material and a
distance regulator, which actuates the distance adjuster
according to the temperature value reported by the pyrometer so
as to alter the distance of the radiation source appropriately.

In the following the invention is explained with reference to
the example shown in the drawing. However, it is not limited to
the exemplary embodiments shown here. The individual figures in
the drawing are as follows:

Fig. 1 shows a cross section through a carrier material that
bears on its upper surface a substance to be dried,

Fig. 2  shows in perspective an exemplary embodiment of the
drying apparatus in accordance with the invention.

The'carrier_material shown in Fig. 1 consists of paper 1 and

bears on its surface a layer of moist printing ink 2. The paper

1, in the representation shown here, is being conveyed towards
the right, as indicated by an arrow pointing in the conveyor
direction R. Infrared radiation 4 incident upon the ink 2 is
partly absorbed by the solvent, water, which constitutes a
large proportion of the ink 2, e.g. 90%. Hence within the zone
of incidence of the infrared radiation 4 or beyond it in the
conveyor direction, there forms a thin boundary layer of water
vapour 3 composed of the particles expelled from the printing
ink 2. The water vapour 3 prevents further drying of the ink,
as indicated schematically by the downward-pointing arrow on
the right. At least two processes play a role here: the dynamic
equilibrium between the water particles that enter the ink 2
and those that emerge from it, and the absorption of radiation

in the water-vapour layer.

Fig. 2 shows an apparatus 8 in accordance with the invention
for drying moist, water-containing printing ink 2 on the
surface of a rapidly conveyed paper strip 1, in particular a
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printed strip of newsprint. The paper strip 1 is conveyed at a
velocity of about 15 m/s. As can be seen from the double-headed
arrow indicating the conveyor direction R, the paper can be
conveyed either from right to left or from left to right,
although during any given drying process the paper strip moves
in only one direction. In the following description, it is
assumed that the paper shown in Fig. 2 is being conveyed from
left to right. The disposition of the compressed-air conduit 14
would, however, be the same for the case in which the paper is
conveyed'from right to left. The only difference from the
arrangement shown in Fig. 2 would be that a pyrometer 11 (the
function of which is described below) would be disposed beyond
the compressed-air conduit 14 in the conveyor direction, i.e.
on the left in the figure. '

Along the conveyor path of the paper strip 1 is a drying zone
T, within which radiation emitted by halogen line-sources 10 is
incident upon the printing ink 2; the highest—enefgy component
of this radiation is substantially infrared radiation 4. In
particular, between the halogen line-sources 10 and the
substance to be dried a spectral filter (not shown) can be
disposed.

A certain amount of the infrafed radiation 4, depending on thé

““absorptance of the moisture component in the printing ink 2 and

on the absorptance of the paper strip 1, is not absorbed but:

rather passes through the paper strip 1 and strikes an infrared

reflector 20 positioned below the paper strip 1. As indicated
by an arrow, the infrared reflector 20 reflects the infrared

radiation that strikes it in such a way that this reflected

radiation 5 is sent back onto the paper strip 1. Some of the
reflected radiation 5 reaches the substance 2 that is to be
dried and is absorbed there, mainly by the agueous components
of the printing ink 2. |

Through a compressed-air inlet 12 attached to the compressed-
air conduit 14 compressed air is fed into a distributor pipe 15
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that extends over the entire width of the conveyor path of the
paper strip 1. The distributor pipe 15 is shown cut open at its
front end, to make its profile visible. In fact, however, the
distributor pipe 15 is closed at both ends, so that the air
emerges through an outlet opening 16 that extends across the
entire width of the conveyor path. On its way to the opening
the compressed air at first moves in a direction opposite to
the conveyor direction and then turns at approximately a right
angle, passing through a transverse conduit section towards the
paper strip 1. Contiguous with the transverse conduit section
is a guide surface 17, which likewise extends across the entire
width of the conveyor path. The air flows along the guide.
surface 17 and through a passage gap 18 into the drying zone T.
The guide surface 17 and the paper strip 1 define a space that
beéomes gradually narrower in the direction of air flow,
through which the compressed air passes. The guide surface 17
and the paper strip 1, which is conveyed from the deflecting
roller 7 in a straight direction, enclose an angle o of about
10°. At the passage gap 18, which extends across the entire
width of the conveyor path, the guide surface and paper strip
are separated by about 7 mm. The air supplied through the
compressed-air conduit 14 flows through the passage gap 18,

~into the drying zone T,'with a velocity of about 35 m/s.

Distributed over the entire drying zone T, water-vapour
particles that have been expelled from the'ink_émb§'fhé—
infrared radiation 4 are transported away by the air current D.
The flow paths of the air current D are indicated in Fig. 2 by
many slightly upward-curving arrows.

A pyrometer 11 is directed towards one place in the conveyor
path of the paper strip 1, situated beyond the drying zone T in
the conveyor direction. By a radiation measurement the
pyrometer 11 thus monitors the temperature of the surface layer
carried by the paper strip 11, which consists substantially of
already dried printing ink 2. The temperature value so measured
is sent to a controller (not shown). The controller, for '
instance a PI or a PID controller, responds by sending out a
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control signal that can be received by two final control
elements. A current modulator, which mediates short-term, rapid
adjustment of the electric current to the filament of the
halogen line-source 10, is triggered by the controller when a
usually slight, rapid-response adjustment of the radiation flow
density is required. If the temperature measured by the
pyrometer 11 reaches the limit of a predetermined range within
which the current modulator can operate, a distance édjustor is
triggeréd-in order to alter the distance of the radiation
source 10 from the conveyor path of the paper stfip 1. Although
it is slow in comparison with the action of the current
modulator, the adjustment of distance expands the overall .
control range by making the relatively narrow current-control
range usable over a large range of temperatufes or radiation
flux densities. Hence the short-term alteration of the flux
density of the radiation incident in the drying zone, and thus
a regulation of the temperature, can be effected with little
inertia over the entire range within which control by distance
adjustment operates.

Preferably air with low residual humidity is sent into the
compressed-air inlet 12; it is then cooled by the subsequent
expansion in the distributor pipe and/or after flowing out of
the distributor pipe 15. Thus dry, cold air is introduced into

" the drying zone T. This has the advantage that on one hand the

removal of the moisture component from the drying zone T is
improved, while on the other hand the temperature of the
printing ink 2 and hence also the temperature of the paper
strip 1 can be kept low. In particular, it is possible to keep
the temperature of the paper strip 1 below 50°C, when the paper
strip 1 is conveyed at a velocity of about 5 m/s and the air-
flow velocity at the passage slot 18 is about 35 m/s. The
drying apparatus in accordance with the invention can in
particular also be used in equipment for producing page-size
printed matter such as prospectuses, magazines or pages of
drawings, when such equipment comprises a suitable conveyor
device to convey the carrier material to be printed.
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Furthermore, the method in accordance with the invention and
the apparatus in accordance with the invention can
advantageously be employed in printing equipment that produces
individualized print products such as consecutively numbered
bus or train tickets, or sequential sheets or sections of paper
strip bearing individual bar codes. Such installations often
employ ink-jet printers, in particular with a print resolution
of 240 dpi or better. With the apparatus and the method in
accordance with the invention it is possible, for example, to
produce 54,000 printed DIN A4 sheets per hour..

List of reference numerals

Paper strip
Printing ink
Water vépour

Reflected radiation
Deflecting roller
Dryer

1

2

3

4 Infrared radiation
5

7

8

10 Halogen line-source
11 Pyrometer

12 Compressed—-air inlet
14 Compressed-air conduit
15 Distributor pipe

16 Outlet opening

17 Guide surface

18 Passage gap

20 Infrared reflector
Air current
Transport direction
Drying zone
Guide-surface angle
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5 ' CLAIMS

1. Method of drying a substance (1, 2) that is rapidly
conveyed in a conveyor direction, in particular drying
layers of printing ink on rapidly conveyed paper, wherein

10 -~ in a'drying zone . (T) by means of incident
electromagnetic radiation, in particular infrared
radiation, a moisture' component, in particular a
solvent, is separated from the substance (2) to be
dried and f

.5 =~ the separated moisture component (3) is transported
away from the drying zone (T) by means of a transport-
'gas current (D). : '

2. Method according to Claim 1,
wherein the transport gas current (D) within a region
0 disposed transverse to the conveyor direction flows into
the drying zone from a direction that encloses an angle of
.60 to 90° with the perpendicular to the surface of the
substance to be dried (1, 2), preferably about 80°, and
~strikes the substance like a knife.

25 3. Method according to Claim 1 or 2,
wherein the temperature of the transport gas current (D),
- at least before it encounters the moisture component, is
lower than the temperature of the substance (2) to be
dried. '

30 4. Method according to one of the claims 1 to 3,
wherein the transport gas current (D) is formed by expanded

compressed air.
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Method according to one of the claims 1 to 4,
wherein the incident electromagnetic radiation (4) has a
spectral intensity maximum in the near infrared, in

- particular in the wavelength range from 0.8 to 2.0 um.

Method according to one of the claims 1 to 5,

wherein the transport gas current (D) after leaving the
drying zone (T) flows to the source (10) of the
elecﬁromagnetic radiation in order to cool it.

Method according to one of the claims 1 to 6, _
wherein the temperature of the dried substance (2) and/or
the temperature of the separated moisture component (3)
and/or the temperature of the carrier material is
controlled by adjusting the flux density of the
electromagnetic radiation (4) incident in the drying'zone'
(T).

Method according to Claim 6, _
wherein the temperature to be controlled is measured by
means of a pyrometer (11).

Method according to Claim 6 or 7, o -

wherein as source (10) of the electromagnetic radiation an
electrical incandescent bulb is used, in particular a
halogen bulb, and wherein to adjust the radiation flux
density the current supply to the filament of the
incandescent bulb is adjusted.

Method according to one of the claims 6 to 9,

wherein to adjust the radiation flux density the distance
of the radiation source (10) from the drying zone (T) is
adjusted. '
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Method according to one of the claims 1 to 10,

wherein components (5) of the electromagnetic radiation (4)
that are not absorbed but rather pass through the substance
(2) to be dried are reflected back onto said substance.

Method according to one of the claims 1 to 10,

wherein the carrier material (1) is paper, which is
conveyed with a conveyor velocity between 2 and 25 m/s.

Method according to Claim 12,

wherein the paper is newsprint, which is conveyed with a
conveyor velocity between 10 and 20 m/s, in particular
about 15 m/s. . |

Method according to Claim 12,

wherein the paper is thermoprinting paper, which is
conveyed with a conveyor velocity between 2 and 10 m/s, in
particular about 5 m/s. '

Method according to one of the claims 1 to 14,

. wherein the temperature of the carrier material (1), in

16.

17.

.particular the thermoprinting paper, is adjusted and/or

regulated to a value below 70°C, in particular below 50°C.

Method according to one of the claims 1 to 15,

wherein the velocity at which the transport gas current (D)
strikes the particles of the separated moisture component
(3) that are to be transported away, and carries them with
it, is between 20 and 120 m/s, in particular 30 to 40 m/s.

Method according to one of the claims 1 to 16,

wherein the transport gas current (D) strikes the surface
of the substance (2) to be dried in such a way that a
surface layer formed by the separated moisture component
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(3) thereof is lifted up from the substance as though by a
knife.

Apparatus (8) for drying a substance (1, 2) that is rapidly
conveyed in a ¢onveyor direction, in particular for drying
layers of printing ink on rapidly conveyed paper, with

- a radiation source (10) to generate electromagnetic
radiation (4), in particular infrared radiation,
wherein the radiation source (10) is so disposed that
at least part of the electromagnetic radiation (4) is
incident on the substance (2) to be dried within a
drying zone (T) on the conveyor path of the carrier
material (1), in order to separate a moisture
component, in particular a solvent, from the substance
(2) to be dried, .

- a transport-gas inlet (12) through which transport gas
is introduced, and '

- a transport-gas conduit (14) that at least in parts
extends transverse to the conveyor direc£i6h, which is
so constructed and disposed that transport gas
introduced through the transport-gas inlet (12) is
guided'iﬁto the drying zone (T) and strikes the
substance to be dried like a knife, so as to transport
the separated moisture component (3)_away from the
substance (2) to be dried. '

Apparatus according to Claim 18,

wherein the transport-gas supply (12) is a compressed-air
supply and wherein the transport-gas conduit (14) comprises
a compressed-air distributor (15), in particular a
distributor pipe, to distribute the compressed air flowing
into the compressed-air inlet (12) substantially over the
entire width of the conveyor path.

Apparatus according to Claim 19,
wherein the compressed-air distributor (15) has an outlet
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21.

22.

23.

opening (16), for the compressed air to be guided into the
drying zone (T), that extends substantially over the entire
width of the conveyor path. ' '

Apparatus according to one of the claims 18 to 20,

wherein the transport-gas conduit (14) comprises a guide
surface (17) that extends approximately along the conveyor
path of the substance to be dried, is separaﬁed from the
conveyor path by a distance that gradually becomes smaller
in the gas-flow direction, and ends at a gas-passage gap
(18) that is defined by the guide surface (17) and the
substance (2) to be dried. : :

Apparatus according to Claim 21,

‘'wherein the separation between guide surface and substance

to be dried at the gas-passage gap (18) is between 2 and 15
mm, in particular between 5 and 10 mm.

Apparatus according to one of the claims 18 to 22,

wherein the radiation source (10) is an incandescent bulb,
in particular a halogen incandescent bulb.

Apparatus according to Claim 23,

with a control circuit to regulate the temperature of the

substance (2) to be dried and/or the temperature of the

separated moisture component (3) and/or the temperature of

the carrier material (1), which comprises the following:

- a pyrometer (1l) to measure the temperature to be
regulated,

- a final control element to adjust the current to the

filament of the incandescent bulb, and

- a current controller that actuates the final control
element according to the temperature measured by the
pyrometer (l1l), in order to adjust the filament |

current. -

T
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25.

26.

- 20 -

Apparatus according to one of the claims 18 to 24,

with a control.circuit to regulate the temperature of the

substance (2) to be dried and/or the temperature of the

separated moisture component (3) and/or the temperature of
the carrier material (1), which comprises the following:

- a pyrometer (11) to measure the temperature to be
regulated, _

- a final control element to adjust the distance
separating the radiation source (10) from the conveyor
path of the carrier material (1), and

- a distance controller that actuates the final control
element according to the temperature measured by the
pyrometer (1l1l), in order to adjust the distance of the
radiation source.

Apparatus according to one of the claims 18 to 25,

with a reflector (20), in particﬁlar one that is water-
cooled, to reflect radiation that passes through the
carrier material (1) without being absorbed,

wherein the reflector (20) is disposed on the side of the
conveyor path opposite the radiation source (10).

O




