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DESCRIPTION

Background of the Invention

[0001] This invention primarily concerns coffee bean roasting, although the invention can be
applied to other roasting or heating applications as well.

[0002] The invention Is directed to improvements on the coffee bean roasting apparatus and
method described In U.S. Patent No. 5,944 512, owned by the same assignee as this
Invention.

[0003] US Patent No. 5,958,494 discloses a coffee roaster, in which the cooling cycle iIs
Initiated, after terminating the roasting cycle, in the roasting chamber. In the apparatus of
Patent No. 5,944 512, which was applicable to but not specific to coffee beans, coffee beans or
other products were roasted in a chamber connected In a recirculating process stream loop
with a cyclone separator which included a heating chamber. The patented machine had a gas
flame or other heat source emanating from the bottom of the heating chamber and directed
concentrically toward an incineration tube directly above. The process stream was introduced
tangentially to the cyclone separator, via a circulating fan or blower within the process stream,
and spiraled down to the lower region of the heating chamber, around the heating flame, then
back upwardly inside a cylindrical shroud and just outside the incineration tube, then directed
out of the cyclone separator and ducted back to the bean roasting chamber. By this design
very little of the process stream co-mingled with the products of combustion from the heat
source, and the process stream was heated to an effective temperature to roast the beans. In
the cyclone separator, the chaff from the coffee beans was separated by centrifugal force, and
settled down to a particle collection bin or hopper.

[0004] In the coffee bean roasters corresponding to Patent No. 5,944 512 and sold by the
assignee of the present invention, after a roast was completed the beans were released from
the roasting chamber into a cooler, for cooling of the beans with ambient air drawn through the
beans by a circulating blower. Smoke was released from the roasted beans into the ambient
air, until the beans were cooled to a sufficient extent.

[0005] Also In the prior coffee bean roaster, a purge feature was included whereby, before the
machine's heat source could be activated, safety concerns and regulations required that the
entire system volume (atmosphere) be replaced by a volume of fresh air not less than five
times the system volume, to prevent the possibility of ignition and explosion. A purge gate was
Included in a duct in the process stream, just downstream of an outlet of the cyclone separator.
Prior to firing up the heating chamber each day, or after any involuntary shutdown, the purge
gate would be opened to essentially close or throttle down the outlet from the process stream
and to admit ambient air into the duct leading to the coffee bean roasting chamber. Thus, by
means of the circulating fan downstream of the roasting chamber, ambient air was drawn Iinto
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and through the entire system to purge potentially combustible (explosive) gases or
particulates that may have accumulated, delivering the air and particulates into the cyclone
separator and the heating chamber. These materials would be blown out through the
Incineration tube via the exhaust stack at its upper end, and the system would be purged and
ready to be fired.

[0006] Although the patented coffee bean roasting system was mostly smokeless, at the end of
the roast there was smoke In the roaster and the beans cooling In ambient air made more
smoke. The smoke In the roaster primarily recirculated with the process stream, and the
volume of smoke leaving the system through the incineration tube of the cyclone would be
cleaned by incineration. The beans in the cooling tray would continue to generate smoke until
falling below a certain temperature, and this typically happened about forty-five seconds after
the beans were dumped into the cooler at the end of a roast. Other coffee roasters have used
a similar arrangement for cooling the beans after the roast, in a cooling tray outside the
roaster.

summary of the Invention

[0007] By the improvement of the current invention, the smoke generated by cooling beans Is
no longer allowed to enter the ambient air, but instead Is incinerated in the Iincineration tube. In
essence, the invention combines the bean cooling step with an air purge. At the end of the
roast, rather than dumping the roasted coffee beans into the external cooler right away, the
new process leaves the coffee beans remaining in the roaster to undergo a period of cooling.
When the roast is completed the purge gate iIs opened, substantially blocking off the process
stream flow out of the cyclone, and the burner is turned up to a higher value. This creates
considerably higher heat in the Incineration tube; this heat is not recirculated back to the coffee
roasting chamber because the purge gate is opened, blocking recirculation. Fresh air is vented
In through the purge gate opening and cools the beans down significantly, directly in the
roasting chamber, while at the same time flushing out the system from top to bottom and
causing the air and all smoke and particulate material to exit via the incineration tube. With the
Incineration tube already hot from the roasting process, and with the contribution of additional
heat from the higher-firing burner, the system achieves virtually complete incineration of the
smoke from the beans while the beans remain in the roasting chamber and are being cooled.
Finally, when the beans are dropped Into the cooler there I1s almost no smoke generated,
because much of the cooling has already taken place in the roaster. The time required for air
cooling of the beans In the roaster is adjustable, but can be on the order of about ten seconds
to one minute.

[0008] It Is thus among the objects of the invention to achieve virtually smokeless operation of
a coffee bean roaster operating on a cyclone stream principle as in Patent No. 5,944 512, by
simultaneously purging the roasting chamber of smoke and performing preliminary cooling of
the beans with ambient air directly in the roaster, and incinerating the smoke from the beans
and the roasting chambers. These and other objects, advantages and features of the invention
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will be apparent from the following description of a preferred embodiment, considered along
with the accompanying drawings.

Description of the Drawings

[0009]

Figure 1 1s a perspective view showing a coffee bean roasting machine of the invention.
Figure 2 1s a side view of the coffee bean roaster, indicating a process stream flow path.

Figure 3 I1s a schematic elevation view, partly in perspective and partially in block diagram form,
showing process stream flow through the coffee bean roaster.

Figure 3A Is a schematic plan view indicating a feature of the invention.

Figure 4 1s a view similar to Figure 3, but showing the coffee bean roaster system in a different
mode.

Figure 5 Is a perspective view showing a purge gate and actuator included in the system of the
iInvention.

Figure 6 1s a flow chart indicating the process of the invention.

Description of Preferred Embodiments

[0010] Figure 1 shows a coffee bean roaster 10 according to the invention, generally as
described In Patent No. 5,944 512. The operation of the machine, for a generically described
heating application, Is described In the patent.

[0011] The machine 10 has a coffee bean hopper 12, a bean roasting chamber 14, a
circulating fan or blower 16 delivering a process stream of gases from the roasting chamber to
a cyclone separator 18, only an upper portion of which is seen In Figure 1, an incineration tube
and chamber 20 for exhaust from the cyclone separator, a duct 22 leading from the exit of the
cyclone separator 18 back to the roasting chamber 14, controls 24 and a bean cooling tray 26
for receiving roasted coffee beans from the roasting chamber 14. The controls 24 include a
computer preferably with a touch screen monitor for user input and system monitoring, the
programming Iin the computer operating the system in accordance with inputs selected by an
operator.

[0012] Figure 2 shows the machine 10 In side view and Indicates a process stream flow path
through the roasting chamber 14 (the inside of which Is exposed In Figure 2, revealing bean
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sifting blades 28), and through a duct 30, through the circulating fan 16 and into the cyclone
separator 18. Exiting the cyclone separator, the process stream, as noted above, flows through
the duct 22 and back into the bean roasting chamber 14.

[0013] Figure 3 shows the flow of the process stream during normal operation, 1.e. coffee bean
roasting. This operation is fully explained in Patent No. 5,944 512 (although not specifically for
coffee beans) and will be briefly explained here. The coffee beans In the roasting chamber 14
are roasted by the heated process stream flowing through the chamber. The circulating fan 16
draws the process stream through and out of the roasting chamber and delivers the stream
tangentially into a process stream Inlet 32 of the cyclone separator 18. This region of the
cyclone separator has a sealing 34, and a cylindrical baffle 36 defines an inner boundary, so
that the process stream swirls around in the manner shown by arrows 38 In the drawing,
descending down Into the conically-shaped lower portion 40 of the separator and flowing
around a heat source 42, preferably a gas flame as shown. The process stream Is heavier
than the hot gases rising with the flame, which enter the lower end 44 of the incineration tube
20, and thus the process stream mingles very little with the combustion gases of the flame 42.

[0014] The cyclone separator defines a heating chamber around the heat source 42, much of
this heating chamber being defined in the conical section 40.

[0015] The process stream Is heated by proximity to and partial contact with the heat source
42 and by contact with the wall of the conical section 40, as well as with the exterior of the
Incineration tube 20. After the stream has swirled down into the heating chamber, which occurs
by Inertia of downward movement, it rises, in the same swirling pattern, swirling around the
Incineration tube 20 and within the baffle 36 up to an upper chamber 46 and out of the cyclone
separator through a process stream outlet at 48. While in the cyclone separator, the process
stream swirls at a considerable rate of speed, separating particles out from the stream by
centrifugal force, those particles then dropping down along the walls of the conical section 40
and out of the heating chamber, down into a chaff bin or hopper 50.

[0016] Downstream of the process stream outlet 48 of the cyclone separator, the process
stream enters the duct 22, passing by a purge gate 52 which is in its normal position aligned
with an outer wall of the duct 22, thus simply defining a portion of the duct wall. This Is its
position during roasting of coffee beans, and is indicated schematically in Figure 3A.

[0017] As Indicated by the arrow 56 In Figure 3, the process stream recirculates back to the
roasting chamber, and this continues under the moving force of the circulating fan or blower 16
during the roast. During this time, some of the smoke generated by the roasting beans is
Incinerated In the incineration tube 20, by repeated passes through the cyclone separator.
However, because of limited mingling with the combustion gases from the flame 42, much of
the smoke remains in the process stream and in the roasting chamber.

[0018] At the completion of a roast, In the operation of the machine as described Iin the patent,
the roasted, hot beans were released into the cooling tray 26 (Figure 1), where they were
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cooled, with smoke released to ambient air.

[0019] As explained In the patent, controllers are included in the system at 58 and 60, for
controlling the height of the flame 42 based on exhaust gas temperature at the exhaust stack
62 of the incineration tube, and for controlling the combustible mixture for the heat source via a
valve 64 controlled in accordance with the temperature in the roasting chamber.

[0020] Although not explained In the patent, the purge gate 52 was included In the coffee
roasting apparatus 10. |lts purpose was to clear the system of potentially explosive gases and
particulate materials before ignition of the heat source 42. This must be done before firing up
the roaster in the morning, or at any other time when the heating has been shut down for any
reason. For this purpose the purge gate was swung open, as shown in Figure 5, and at this
iInwardly-swung position the gate 52 would provide a large vent opening into the duct 22. At the
same time the inwardly swung gate 52 would substantially block the flow out of the cyclone
separator via the process stream outlet 48. Thus, with the heat source 42 shut down, the
purge gate 52 would be swung inward to the purge position and the circulating fan 16
activated, thus cleaning out any potentially explosive gases or airborne particulates, by drawing
ambient air through the roasting chamber and into the cyclone separator, but with that stream
exiting up through the incineration tube 20 and out the stack 62, since this i1s the only exit
avallable for the moving air in this mode of operation. In Figure 3A the purge gate 52 for this
mode would be In the position shown In dashed lines.

[0021] As explained above, the Iinvention utilizes the purge gate and the purge function In a
different way. Figure 4 illustrates operation in the mode of the invention.

[0022] In Figure 4 a roast has just been completed, and the heat source 42 remains activated.
The purge gate 52 Is swung inwardly, essentially blocking flow out of the cyclone separator and
opening an air vent into the duct 22. As In a pre-firing purge of particulates as discussed
above, this causes flow through the roasting chamber and into the cyclone separator, but then
up through the incineration tube 20 and out the stack 62. In this case, however, the heating
flame 42 is active and preferably is turned higher. The ambient air entering by the purge gate
and indicated by arrows 70 in Figure 4 cools the coffee beans while they remain in the roasting
chamber 14. The roasted beans are precooled In approximately ten to sixty seconds by this
ambient air. They are cooled below a temperature at which they generate smoke. Importantly,
smoke 1s substantially removed from the beans and from the roasting chamber, and any
smoke which has remained in the process stream iIs also removed. This flow of smoke, gases
and air is forced up through the incineration tube 20, which is preferably at higher temperature
now to handle the rapidly moving flow of pollutants, and those pollutants are incinerated before
being discharged out the stack 62.

[0023] In this mode of operation of the bean roasting apparatus, three things are
accomplished to a varying degree based on the time duration chosen by the operator: the
coffee beans are quickly cooled by the flow of ambient air through the bean roasting chamber,
to potentially below smoking temperature; the bean roasting chamber is purged of smoke and
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particulate material; and the smoke and particles are moved by the circulating blower through
the cyclone separator and up through the incineration tube, and incinerated. The machine 10
therefore can be operated to be virtually completely smokeless. The degree of cooling within
the chamber Is under the control of the operator. The longer the machine runs In air cool
mode, the more smoke Is reduced, but the beans are not cooling as fast as when they are In
the external cooler, so the operator (roastmaster) may want to move the beans out of the
chamber as soon as practicable so as not to affect the flavor of the coffee. Some small amount

of smoke may still be produced depending on how long internal air cool cycle Is allowed to run
and how dark the particular roast is. This Is at the roastmaster's discretion.

[0024] Figure 5 shows main parts of a mechanism for opening and closing the purge gate 52.
The purge gate Is attached to a vertically oriented spindle 72 adjacent to the air opening. A
crank arm 74 (seen only in edge view) Is secured to the spindle 72, so as to rotate the spindle
and open or close the gate 52 via a pneumatic cylinder 76 with a linkage 78 to the crank arm.
The actuating cylinder 76 1s controlled electronically and by software included with the roasting
machine. The software includes programming for operating the purge gate 52 as described
above, so that the gate 1s opened for a prescribed and/or operator-selected period of time,
while the circulating fan continues to operate, immediately after a roast is completed. The
circulating fan speed may be automatically increased as the circulating fan setting is increased.
As explained above, the software or logic of the system also purges air through the system just
prior to each time the heat source is fired up.

[0025] If needed, the Incineration tube 20 and incineration chamber/stack can be made longer,
or of larger diameter, to provide sufficient dwell time for full incineration of smoke and
pollutants. This I1s not necessary If the flame 42 i1s turned high enough for the short period of
time during which the air cooling/smoke Iincinerating cycle is operated, which can be a matter
of seconds, less than one minute. Note also, the circulating fan 16 iIs shown In a preferred
position just upstream of the inlet to the cyclone separator, but it could be positioned just
upstream of the roasting chamber If desired, and similar results would be achieved. Also, the
purge gate 52, although conveniently operated in the form shown, could be configured
differently. It could be located farther downstream in the duct 22 (although this would prevent
purging of the duct 22 in a pre-firing purge of particulates, and thus might be objectionable), or
a gate could be provided to close off the process stream outlet 48 of the cyclone separator,
and a different gate or door could be opened to vent ambient air into the duct 22 or into the
roasting chamber 14.

[0026] Note also, the machine and process described herein are not limited to coffee beans,
but can be used with cocoa beans or other beans or grains to be roasted, particularly those
that generate smoke in roasting.

[0027] The flow chart of Figure 6 Indicates the process of a coffee roasting cycle according to
the Invention, in this example illustrating the process from startup, when the machine has been
completely off.
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[0028] The operator turns on the power as indicated in the block 80. The coffee beans are
placed in the hopper, or have already been placed, as at 82. The operator presses a "burner
start” button and the system enters an idle mode (block 84). The burner is not immediately
ignited. The burner is not immediately ignited. The purge gate i1s opened (or may already be
open) and the circulation fan or circulating fan or blower is turned on, as noted in the block 86.
The circulation fan needs a period of time to ramp up to speed. Depending on the size of the
system, the system purge continues for about twenty seconds to sixty seconds, removing any
smoke or airborne particulates that may be in the system prior to igniting the burner. VWWhen the
purge I1s completed, the circulation fan speed Is automatically lowered (block 88), and the
purge gate Is closed, indicated at 90.

[0029] After completion of the purge and closing of the purge gate, the burner lights, and the
roaster i1s allowed to warm up for an appropriate period of time, as at the block 92. When the
roaster chamber iIs sufficiently warm, the beans are dropped into the roast chamber from the
hopper, block 94. The system now enters the roast mode (block 96), in which the burner is
heating recirculating air and gases which circulate through the roasting chamber to roast the
beans. A drum in the roasting chamber Is rotating during the roast, or more preferably, rotating
paddles In a stationary drum agitate the beams and assure even roasting. Air agitation can be
used, rather than mechanical agitation. The circulation fan setting can be controlled by the
operator or by a selected automatic mode. The burner setting can also be selected, manually
or automatically.

[0030] At the end of the roast, which Is indicated in the block 98, a decision iIs made by the
operator or via an automatic mode (block 100) as to whether the "air cool” cycle will be used. If
so, the air cool cycle begins, block 102. If not, the system goes into post roast mode as
Indicated in the block 104. Whether the system enters the "air cool” cycle can be preset prior to
operation of the roast cycle.

[0031] For the air cool cycle, the burner setting Is increased as noted at 106, and the
circulation fan setting 1s also increased, as at 108. There may be a short delay before the
circulation fan increase, to give the burner flame time to increase. After the circulation fan flash
blower speed Is Increased, there preferably 1s imposed a short delay, e.g. three seconds,
before the purge gate i1s opened, as noted in the block 110.

[0032] The block 112 indicates that the air cool cycle, cooling the beans In the roaster,
proceeds for about ten seconds to sixty seconds. Fresh air is drawn In through the open purge
gate and courses through the roaster, cooling the coffee beans and moving the residual smoke
out through the incineration tube and stack. The drum (or paddles) in the roaster continues to
rotate, turning over the beans. The drum In the roaster continues to rotate, turning over the
beans. As the beans are cooling In the roasting chamber, the hot air heated by the burner at
this high setting does not recirculate back to the roaster because the purge gate Is open,
blocking the recirculation path. All gases and airborne particulates exit through the incineration
tube and stack. After the time preset for air cool, or as controlled by the operator manually, the
air cool cycle ends, as noted in the block 114. This is signaled by the touch screen monitor unit
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24, seen In Figure 1. The drum or paddles cease to rotate.

[0033] At the end of the air cool cycle, the roasted and partially cooled beans are released to
the exterior cooling tray as noted at 116. This can happen automatically, as preset, or the
operator can Initiate this manually. The post roast begins, as noted at 118. The circulation fan
IS reduced to a lower setting (block 120), and after a delay, e.g. twenty seconds as indicated,
the purge gate Is closed as noted at 122 and the burner flame Is reduced to a low fire, as
noted at 124.

[0034] At this point, post roast mode continues. This mode continues for a preset time, e.g.
about three minutes. If a new batch of beans Is not moved into the roasting chamber before
the post roast period ends, as noted in the decision block 128, the system will transition into
iIdle mode 130. In this mode the burner, which is at low fire, can be preset to cycle between two
set temperatures to keep the system from heating up more than desired. Alternatively, the
burner can be shut off.

[0035] If a new batch of beans is dropped into the chamber (decision block 128), a new roast
cycle will begin, as at the block 94. Note that the green coffee beans should not be dropped
Into the chamber If the burner is off, and the screen will thus instruct the operator.

[0036] The software-controlled machine and process have multiple functionalities. With the
programmed computer and operator inputs for selected settings, the machine can vary the
circulating fan speed as needed or desired; the burner setting can be Iincreased or decreased
as needed; the purge gate is opened and closed for different purposes as set forth above; and
the opening of the beam discharge door to the cooler can be delayed or modified as desired,

depending on Iinternal air cooling time selected. The computer equipment preferably includes a
touch screen monitor for operator input as well as display. The computer and input screen are
shown In Figure 1.

[0037] Although the machine and process of the invention are described primarily for coffee
bean roasting, other roastable beans and grains, particularly those that give off smoke, can be
roasted. The claims are to be interpreted as applying to such other beans and grains.

[0038] The above described preferred embodiments are intended to illustrate the principles of
the Iinvention, but not to Iimit its scope. Other embodiments and variations to these preferred
embodiments will be apparent to those skilled in the art and may be made without departing
from the scope of the invention as defined in the following claims.

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader's convenience only. |t does not
form part of the European patent document. Even though great care has been taken In
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compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.
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ROGFRI KAFFERISTER
PATENTKRAV

1. Ristemaskine til kaffebanner eller andre banner eller kerner, hvilken ristemaskine
omfatter:

et benneristekammer (14), som har et ristekammerindlab og et nstekammerudigb til
stremning af en opvarmet processtream derigennem,

en cyklonseparator (18), der omfatter et varmekammer med et processtramsindlab, der
giver adgang tl en processtrem fra Dbenneristekammeret (14), og et
processtramsud|ab (48) til

udtemning af processtreammen, idet cyklonseparatoren (18) indeholder midler til at
rotere processtrammen Ind | en cyklon inden | separatoren til separering af
partikelformigt stof fra processtremmen,

hvor processtremsudigbet 1 cyklonseparatoren er forbundet med Indlgbet |
bznneristekammeret, og udlgbet 1 benneristekammeret er forbundet med
processtremsindlgbet | cyklonseparatoren,

en cirkulationsventilator inden | processtreammen, der er positioneret til at bevasge
processtrammen i en recirkuleringsbane i normal drift under ristning af banner, saledes
at processtremmen gennemstreammer cyklonseparatoren og varmekammeret, derefter
gennem b@nneristekammeret og tilbage til cyklonseparatoren via processtremsindlabet
| cyklonseparatoren,

kendetegnet ved

et forbraendingsrer (20), der streekker sig 1 det veesentlige koaksialt Ind |
varmekammeret, idet forbreendingsreret har en forbreendingsrarsindlabsabning (44) ind
| varmekammeret og cyklonseparatoren og et forbraendingsrersudstadningsudlsb (62),
der er positioneret oven over og uden for varmekammeret,

en varmekilde (42), der er positioneret | det vaesentlige koaksialt Iinden |
varmekammeret og cyklonseparatoren, 1 flugt med og |1 en afstand il
forbreendingsrerets (20) indlagb under dette, idet varmekilden (42) er positioneret med
henblik pa at frembringe og lede en sgjle af varme gasser ind i forbreendingsreret og at
opvarme rgrets indre til en tilstraekkeligt hej temperatur til forbraending af forurenende
stoffer, idet varmekilden opvarmer processtrammen til en lavere arbejdstemperatur, der
er egnet til kaffebsnneristning, nar processtrammen fares gennem cyklonseparatoren,
idet processtremmen er koligere og tungere end de varme gasser, saledes at

processtreammen slynges udad inden | cyklonseparatoren, idet de varme gasser oven
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over varmekilden er varmere og lettere end processtrammen, saledes at de varme
gasser indesluttes centralt inden i cyklonseparatoren, idet processtrammen saledes
generelt forhindres | at blande sig med de varme gasser, og idet de forurenende stoffer
passerer gennem forbraandingsraret og bliver forbraendt, inden de bliver udstadt,

ole hvilken ristemaskine Indbefatter et automatisk
luftkelecyklusb@nneafkalingsmiddel (52) med henblik pa i det vaesentlige at blokere for
stremning af processtremmen fra processtremsudigbet | cyklonseparatoren (18), mens
der abnes et omgivelseslufthul (52) til b@nneristekammeret, nar en ristning af b@nner er
gennemfart, og de ristede banner forbliver i ristekammeret, hvilket far omgivelsesluft til
at gennemstremme bgnneristekammeret via cirkulationsventilatoren (16),

hvor varmekilden (42) forbliver aktiveret og forbraender forurenende stoffer | luften, der
stremmer fra benneristekammeret (14) under luftk@alecyklussen, indtil kaffeb@nnerne er
afkalet til under en temperatur, ved hvilken de afgiver rag,

hvorved benneme afksles delvist ved streamning af omgivelsesluft gennem
benneristekammeret (14), benneristekammeret renses for reg og luftbaret
partikelformigt materiale, og r@gen og det luftbarne partikelformige materiale ved hjeelp
af cirkulationsventilatoren bevaeges Ind 1 cyklonseparatoren (18) og op gennem

forbreendingsreret (20) og forbraendes.

2. Ristemaskine Iifglge krav 1, hvor luftkelecyklusb@nneaftkalingsmidlet indbefatter
midler til foragelse af indstillingen af varmekilden til at fremkalde 1 det vaesentlige
fuldsteendig forbreending af r@ag og andre materialer, mens de ristede banner afkales |

ristekammeret.

3. Ristemaskine ifalge krav 2, hvor luftkelecyklusb@nneaftkalingsmidlet yderligere
iIndbefatter midler til foregelse af cirkulationsventilatorens hastighed, mens de ristede

banner atkgles | ristekammeret.

4. Ristemaskine ifslge krav 3, hvor luftk@lecyklusb@nneaftkalingsmidlet indbefatter en
kanal mellem cyklonseparatorprocesstreamsudisbet og besnneristekammeret og et
svingbart rensespjald inden i kanalen, som er positioneret saledes, at rensespjaldet,
nar spjeeldet svinges indad ved hjeelp af luftkelecyklusb@nneafkalingsmidlet, i det
vaesentlige vil blokere for stremning af gasser ud af cyklonseparatoren, mens der
sprges for, at omgivelseslufthullet giver adgang til luft ind | kanalen nedstreams for

rensespjeeldet.
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5. Fremgangsmade til drift af en rister til kaffeb@nner eller andre banner eller kerner
af den type, der har et cyklonseparatorvarmekammer og et kaffebgnneristekammer, 1det
udlgbet | cyklonseparatoren ved kanalfaring er forbundet med kaffebsnneristekammeret
til opvarmning af kaffebsnner deri, og ristekammeret har et udlgb, som er forbundet
med et Indleb | cyklonseparatoren, Iidet cyklonseparatorvarmergret har et
forbreendingsrer, som er positioneret oven over en varmekilde, saledes at
processtremmen hvirvler omkring forbreendingsrerets yderside, og Idet en
cirkulationsventilator eller blaeser er positioneret i processtrammen med henblik pa at
bevaege processtrammen | en recirkuleringssigife gennem
cyklonseparatorvarmekammeret og gennem ristekammeret, hvilken fremgangsmade
omfatter falgende trin:

processtrammen recirkuleres, mens varmekilden er aktiveret, 1 et tilstraekkeligt tidsrum
og ved en tilstreekkelig temperatur af processtreammen til at riste kaffebsnner |
ristekammeret,

kaffeb@nnerne lades, nar kaffeb@nnerne er blevet ristet, blive tilbage i ristekammeret i et
tidsrum, saledes at de kan afkale,

der abnes et omgivelseslufthul mellem cyklonseparatoren og ristekammeret, mens der
samtidig 1 det vaesentlige blokeres for stremning ud af cyklonseparatoren, hvilket
saledes far omgivelsesluft til at stramme ind i og gennem ristekammeret, hvilket afkaler
kaffebsnnerne, og Ind | cyklonseparatoren, derefter ind | forbraendingsreret, hvor den
luft, der beaerer regen fra ristekammeret og luftbaret partikelformigt materiale,
forbraendes, inden den udstades,

hvorved ristekammeret, efter en ristning af kaffebsnner, renses for reg og luftbaret
partikelformigt stof, kaffebsnnerne afkeles til under en temperatur, ved hvilken de
afgiver req, og al r@g, alle forurenende stoffer og alt luftbaret partikelformigt stof
forbreendes, saledes at risteprocessen naesten ikke producerer nogen r@g uden for

maskinen.

6. Fremgangsmade ifslge krav 5, hvor varmekilden, mens omagivelseslufthullet er
abent, og stremningen ud af cyklonseparatoren i det vaesentlige er blokeret, har en hgj
iIndstilling, og cirkulationsventilatoren eller bleeseren har en h@jere hastighed end under
kaffeb@nneristning, saledes at den rensede r@g og det luftbarne partikelformige

materiale forbraendes fuldstaendigt | forbraendingsreret.
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7. Fremgangsmade ifslge krav 5, hvor trinnene, der bestar i at abne et
omgivelseslufthul og 1 det vaesentlige blokere for stremning ud af cyklonseparatoren,
omfatter automatisk a&endring af positionen for et rensespjeeld | kanalen fra en lukket
position, som |ukker af for omgivelsesluft og muligger processtreamsstramning til
banneristekammeret, til en aben position, der i det vaesentlige blokerer for streamning ud
af cyklonseparatoren og abner kanalen nedstrems for rensespjeeldet for stramning af

omgivelsesluft til benneristekammeret.

8. Fremgangsmade ifelge krav 5, hvor tidsrummet og temperaturen for ristning af
kaffeb@nnerne, abningen af omgivelseslufthullet og i det veesentlige blokering af

stremning ud af cyklonseparatoren styres automatisk ved hjaelp af en computer og

programmering.
9. Fremgangsmade ifelge krav 5, der vyderligere, efter et tidsrum, i hvilket
kaffebsnnerne 1 ristekammeret afk@les, Indbefatter automatisk afgivelse af

kaffebsnnerne fra kammeret Ind | en udvendig afkelingsbakke, saenkning af
cirkulationsventilatorens eller blaeserens hastighed, lukning af omgivelseslufthullet og

muliggerelse af stremning ud af cyklonseparatoren og reduktion af indstillingen af

varmekilden.
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