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Apparatus for drying and/or roasting beans or nibs

The invention relates to an apparatus for drying
and/or roasting beans, such as cocoa beans, or parts of
beans, such as nibs, comprising a frame, a drum for
receiving the (parts of) beans, rotatably mounted in the
frame and provided with an inlet for a fluid, in particular
a gas, such as heated air, a fan for feeding the fluid via
the inlet to the drum, and a driving means for rotating the
drum. Typically, the apparatus further comprises a burner or
the like for heating the exterior wall of the drum.

WO 2009/127728 discloses a method for drying and/or
roasting cocoa nibs and/or cocoa nib pieces in a drum. In
addition to heating the drum from the outside for
transferring heat by convection, clean hot gas is fed to the
drum.

Also, in WO 92/12643, to avoid having to dry and
roast coffee and cocoa beans (indicated by numeral 10 in the
Figure of WO 92/12643) directly in flue gas in a drying
furnace, the drying takes place in a drum (6) to which air
(1) is supplied, said air being heated by flue gas (5) from
a burner (3) in a heat exchanger (18), and where the flue
gases (5) are subsequently supplied to the exterior of the
drum (6). Thus, the drying of the beans (10) in the drum (6)
is performed totally cut off from the flue gases (5),
eliminating the risk that the beans will become exposed to
pollution from the flue gases. At the same time the beans
(10) are heated uniformly partly from the sides of the drum
and partly by the air (1) through the drum. According to WO
92/12643, this creates an effective and yet gentle drying
and roasting at no risk of partial overheating causing the
beans to be burned.

In the embodiment shown in the Figure of WO

92/12643, the drum 6 is provided, at its ends, with an inlet
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and an outlet pipe to re-circulate the air through the drum.
The capacity of the drum is up to 240 kilos of beans.
Us 2,279,362 discloses a drum (15) fitted with a
series of sheet metal partitioning discs which are piesrced
5 by central apertures through which a hollow core member (26)
extends. End discs (21) are secured to the drum while
further discs are supported by the core member with a lcocose
fit in the drum. The core member forms a conduit for hot air
for drying and roasting purposes and adjacent the discharge
10 end of the drum opens into the drum.

Us 1,547,655 relates to a method of roasting
material, which consists in heating pure air, next directing
the pure heated air unmixed with any products of combustion
upon the batch of material te be roasted, and lastly

15 checking the roast by an admixture of atmospheric air with
sald pure heated air.

GB 139 503 relates Lo a roasting apparatus suitable
for the treatment of grains, seeds, beans, coffee, cocoa,
scya beans and the like, as also of powders and flcur, in

20 which a group of tubes passes through the roasting
receptacle and so that the mass is distributed over a large
area to allow of a rapid heating or cooling in a closed
vessel.

EP 328 791 relates to a coffee beans roasting

25 device comprising a perforated rotary drum.

To this end, the apparatus according to the present
invention is characterized as defined in claim 1. In an
embodiment, the inlet extends through a part of the driving
means, e.g. through a driven pulley or gear of the driving

30 means.

Thus, construction and/or operation of the

apparatus is simplified, more rocbust and better suited for

use on an industrial scale.
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In an embodiment, the apparatus comprises a door
located on the end of the drum opposite the fluid inlet and
the driving means.

In a further embodiment, the apparatus comprises an
outlet and/or inlet for the (parts of) beans, which outlet
and/or inlet 1s located on the end of the drum opposite the
fluid inlet and the driving means, preferably in the door.

In another embodiment, an outlet for the fluid, in
addition to the outlet for the (parts of) beans, is located
on the end of the drum opposite the fluid inlet and the
driving means, i.e. the opposite end of the drum comprises
both an outlet for discharging nibs or beans from the drum
and an exhaust for the fluid.

To prevent clogging, in an embodiment, the inlet
for the fluid comprises a tube for containing the fluid and
a means, preferably a conveying screw positioned inside the
tube, for returning materials originating from the drum to
the drum.

In another embodiment, the apparatus comprises a
heater and a controller for heating the fluid, prior to it
being fed to the drum, to a temperature in a range from 110
to 200 °cC.

Within the framework of the present invention the
adjective “industrial” is defined as having a capacity of at
least 2000 kg of (parts of) beans per batch.

In an embodiment, the outlet of the drum roaster
comprises a mechanism for moving the door rearwards in axial
direction over a limited distance, e.g. a distance in a
range from 2 to 15 centimeters, thus providing, e.g. after
roasting, sufficient clearance for the nibs to exit the
drum, e.g. via a chute. In a refinement, the clearance is at
least substantially annular.

The invention will now be explained in more detail

with reference to the figure, which schematically shows an
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example of a drum roaster according to the present
invention.

Figure 1 i1s a cross-secticnal side view of a drum
roaster in accordance with the present invention.

Figure 1 is a cross-sectional side view of a drum
roaster 1 in accordance with the present invention for
drying and/or roasting cacao nibs. The drum roaster
comprises a frame 2 and a drum 3 for receiving up to 5 tons
of nibs, rotatably mounted in the frame, e.g. resting on
bearings. On one side the drum comprises a door 4 and an
inlet 5 for the nibs. The drum roaster 1 comprises a
mechanism 6, e.g. comprising pneumatic or hydraulic
cylinders (not shown), for moving the door rearwards, 1.e.
away from the drum, in axial direction and over a limited
distance, thus providing, after roasting, an annular
clearance sufficient for the nibs to exit the drum, e.g. via
a chute 7 and preferably without fully opening the door.

The other end of the drum is provided with an inlet
8 for air and a belt drive, comprising a plurality of
pulleys 9, 10, a belt 11, and a motor 12, for rotating the
drum. The inlet is coaxial with the axis of rotation of the
drum and extends through the driven pulley 10 fixed to the
drum. In this example, the inlet comprises a tube 8A
extending through the greater part of the drum. A burner 13
is mounted near, e.g. below the drum, for heating the
exterior wall of the drum with flue gas.

A fan 14 is provided for feeding the gas from the
surroundings via a heat exchanger 16 and the inlet to the
drum. The flue gas may be exhausted via the heat exchanger
16, such that heat may be exchanged between the exhausted
flue gas and air to be fed to the drum 3. The circuits for
flue gas from the burner and air to be fed to the drum are
completely separated.

In addition to the inlet for the (parts of) beans,

the door comprises a fluid outlet 15 for exhausting gas from



WO 2014/076211 PCT/EP2013/073884

the drum. In Fig. 1, the fluid outlet 1is indicated as part
15 being connected to the inlet 5 for the nibs. Part 15 is
connected to the fluid outlet comprised by the door of the
drum, such that exhausting gas from the drum may leave the
drum via the fluid outlet 15.

The invention is not restricted to the above-
described embodiments, which can be varied in a number of

ways within the scope of the claims.



CLAIMS

1. Apparatus (1) for drying and/or roasting beans, such
as cocoa beans, or parts of beans, such as nibs, comprising a
frame (2), a drum (3) for receiving the beans or the parts of
beans, rotatably mounted in the frame (2) and provided with an
inlet (8) for a fluid, in particular a gas, such as heated
ailr, a fan (14) for feeding the fluid via the inlet (8) to the
drum (3), a driving means (9-12) for rotating the drum (3),
and a burner (13) or the like for heating the exterior wall of
the drum (3), wherein the fluid inlet (8) and the driving
means (9-12) are located on the same end of the drum (3), the
inlet (8) is coaxial with the axis of rotation of the drum (3)
and wherein a door (4) is located on the end of the drum (3)

opposite the fluid inlet (8) and the driving means (9-12).

2. Apparatus (1) according to claim 1, wherein the

inlet (8) extends through a part of the driving means (9-12).

3. Apparatus (1) according to any one of the preceding
claims, comprising an outlet (7) and/or inlet (5) for the
beans or the parts of beans, which outlet (7) and/or inlet (5)
is located on the end of the drum (3) opposite the fluid inlet
(8) and the driving means (9-12), preferably in the door (4).

4, Apparatus (1) according to claim 3, comprising an
outlet (15) for the fluid, in addition to the outlet (7) for
the beans or the parts of beans, located on the end of the
drum (3) opposite the fluid inlet (8) and the driving means

(9-12) .

5. Apparatus (1) according to any one of the preceding

claims, wherein the inlet (8) for the fluid comprises a tube



(8A) for containing the fluid and a means for returning

materials originating from the drum to the drum.

6. Apparatus (1) according to claim 5, wherein said
means for returning materials comprises a conveying screw

positioned inside the tube (8A).

7. Apparatus (1) according to any one of the preceding
claims, comprising a heater (16) and a controller for heating

the fluid to a temperature in a range from 110 to 200 °cC.

8. Apparatus (1) according to any one of the preceding
claims, wherein the drum (3) has a capacity of at least 2000

kg, preferably at least 3000 kg of beans or parts of beans.

9. Apparatus (1) according to any one of the preceding
claims, comprising a mechanism for moving the door (4)
rearwards in axial direction thus providing sufficient

clearance for the nibs to exit the drum (3).

10. Apparatus (1) according to claim 9, wherein the door
(4) is movable over a distance in a range from 2 to 15

centimeters.

11. Apparatus (1) according to claim 11 or 12, wherein

the clearance is at least substantially annular.



