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A coffee bean roasting device for roasting coffee beans 
by applying hot air to the coffee beans. The coffee bean 
roasting device includes a detector for detecting a fac­
tor exerting influence upon the roasting state of coffee 
beans, and a controller for controlling the hot air sup­
plier and/or exhaust discharger in accordance with a 
detection signal input from the discharger. The control­
ler may be, for example, an electronic control portion 
such as computer including a pressure sensor for detect­
ing a pressure value of the roasting space as a factor 
exerting influence upon the roasting state of coffee 
beans and adapted to record a pressure value input from 
the pressure sensor in a particular roasting state of cof­
fee beans as a particular pressure value and control the 
exhaust discharger to regulate the amount of exhaust 
gas on a basis of the pressure value input from the pres­
sure sensor, such that the pressure value of the roasting 
space becomes such recorded particular pressure value 
as a target value.

8 Claims, 6 Drawing Sheets
EX H A U ST GAS
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COFFEE BEAN ROASTING DEVICE

FIELD OF THE INVENTION
This invention relates to a coffee bean roasting de­

vice, and particularly to a coffee bean roasting device 
capable of finely adjusting a pressure value of a roasting 
space, thereby to be able to reproduce a particular 
roasting state of coffee beans with ease and without a 
requirement of a high-degree of knowledge and experi­
ence.

BACKGROUND OF THE ART
Coffee beans produce colors, taste and smell by roast­

ing. Coffee beans are usually accommodated in a roast­
ing space of a roasting container, and the coffee beans 
accommodated in the roasting space are roasted with 
hot air supplied by a hot air supplying means. Exhaust 
gas generated in the roasting space in the roasting con­
tainer by roasting the coffee beans is usually discharged 
by an exhaust gas discharging means. As factors for 
determining the roasting state of the coffee beans, there 
can be listed temperature of the roasting space, time for 
roasting, and the amount of exhaust gas.

More specifically, the color of the coffee beans is 
gradually changed to a thick color of dark brown from 
green of raw beans via light brown in accordance with 
the progress of the roasting process. At that time, the 
color of the coffee beans becomes darker if the tempera­
ture becomes is higher and the time is longer. Likewise 
the color is lighter if the temperature is lower and the 
time is shorter. The temperature of this hot air can be 
adjusted by, for example, a burner, as the hot air supply­
ing means. Also, the color of the coffee beans becomes 
darker if the amount of exhaust gas is smaller because 
the coffee beans are smoked. Likewise the color of the 
coffee beans is lighter if the amount of exhaust gas is 
larger because they are not smoked. The amount of 
exhaust gas is adjusted by, for example, an exhaust gas 
damper as the exhaust gas discharging means.

Devices for controlling the temperature during the 
time that coffee beans are being roasted, are disclosed in 
Japanese Patent Publication No. Sho 56-19986 and Jap­
anese Utility Model No. Sho 58-2239 and Japanese 
Utility Model Publication No. Sho 58-33920. Also, de­
vices for controlling the time, are those disclosed in 
Japanese Utility Model Publication Nos. Sho 59-41989 
and 63-1838. Furthermore, a device for controlling the 
amount of exhaust gas, is disclosed in Japanese Patent 
Publication No. Sho 61-31981.

Although the above-mentioned temperature and time 
are important to the roasting state of the coffee beans, 
the adjustment of the amount of exhaust gas is also 
important to it. In other words, if the exhaust damper 
disposed at the exhaust passage is closed to decrease the 
amount of exhaust gas, the coffee beans become dark in 
color because they are smoked, and if the exhaust 
damper is opened to increase the amount of exhaust gas, 
they become light in color because they are not smoked. 
Accordingly, in order to roast the coffee beans to a 
desired color, the adjustment of the amount of exhaust 
gas is important.

Also, when the roasting process of the coffee beans 
has progressed, the central portions of the coffee beans 
are dilated and the so-called silver skin is discharged. 
This silver skin is discharged into the exhaust passage 
from the roasting space by the exhaust gas stream and 
separated from the exhaust gas by a cyclone as a dust

removing device disposed on a downstream side of the 
exhaust passage.

However, if the amount of exhaust gas is large and 
the velocity of the exhaust gas stream is fast, the silver 
skin is not dropped within the cyclone, but instead 
flows into the after-cyclone stage. In the case just men­
tioned, if an afterburner is attached to the after-cyclone 
stage, there is fear that the silver skin may ignite and 
combust into fire. On the other hand, if the amount of 
exhaust gas is small and the velocity of the exhaust gas 
stream is slow, the silver skin cannot be discharged 
from the roasting space and the taste is deteriorated 
owing to coexistence of the silver skin with the coffee 
beans.

In order to roast the coffee beans into desired color 
and in order to make it possible to discharge the silver 
skin, the amount of exhaust gas must be adjusted prop­
erly.

However, the amount of exhaust gas is changed not 
only by such factors as temperature of the combustion 
space, etc. but also by such things as the seasons, 
weather and the like. If a dust arrester, a deodorizing 
device or the like is connected to the downstream side 
of the exhaust passage in order to prevent dust and odor 
of silver skin, etc. generated by the roasting coffee 
beans from being discharged, back pressure, which is 
irregularly changeable, is generated to the exhaust pas­
sage by this device. As a result, the amount of exhaust 
gas is fluctuated by this back pressure irrespective of the 
fact that the opening- and closing state of the exhaust 
damper is constant.

Because of the foregoing inconveniences, it was diffi­
cult for non-technicians to finely regulate the amount of 
exhaust gas in order to reproduce a particular roasting 
state of the coffee beans. A high-degree of knowledge 
and experience was required for roasting the coffee 
beans, and it was not an easy job to roast the coffee 
beans into a particular roasting state.

Through extensive study and experiment, the inven­
tor of this application has found that the pressure value 
of the roasting space of a roasting container for contain­
ing the coffee beans exerts influence on the roasting 
state of the coffee beans.

This means that the same roasting state can be repro­
duced by detecting and recording a pressure value of a 
roasting space as a method for numerically catching the 
change of the roasting state of the coffee beans caused 
by such factors as temperature of the roasting space, the 
amount of exhaust gas, seasons and weather, and regu­
lating the pressure value of subsequent roastings space 
in the roasting such that the pressure value becomes a 
recorded pressure value as mentioned above. In other 
words, by recording a pressure value of a particular 
roasting state of the coffee beans and regulating the 
pressure value of the roasting space, the pressure value 
is adjusted to the recorded pressure value mentioned 
above. Therefore, a particular roasting state (or identi­
cal roasting state) can be produced without a high- 
degree of knowledge and experience.

Until now, the amount of exhaust gas was adjusted by 
detecting only the temperature of the hot air and the 
amount of exhaust gas. Because of this, a fine adjust­
ment of the pressure value of the roasting space was 
difficult to attain merely by adjusting only the tempera­
ture of hot air and the flow rate of exhaust gas, as in the 
prior art and therefore, the coffee beans were difficult 
to easily roast into a particular roasting state.
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5,257,574
It is therefore an object of the present invention to 

realize a coffee bean roasting device capable of finely 
adjusting a pressure value of a roasting space, thereby 
easily reproducing a particular roasting state of coffee 
beans without a high-degree of knowledge and experi­
ence.

DISCLOSURE OF THE INVENTION
This invention controls, through control means, hot 

air supplying means and/or exhaust gas discharging 
means in accordance with outlet signals input from 
detection means for detecting factors exerting influence 
on a roasting state of coffee beans. For example, by an 
electronic control portion, the exhaust gas discharging 
means is controlled to regulate the amount of exhaust 
gas in accordance with a pressure value input from a 
pressure sensor adapted to detect the pressure value of 
a roasting space, such that a pressure value of a roasting 
space becomes a predetermined pressure value preset as 
a target value.

By this, the pressure value of the roasting space can 
be adjusted taking into consideration such factors as 
temperature, etc. of the combustion space, seasons and 
weather.

As a result, the pressure value of the roasting space 
can be finely adjusted without a high-degree of knowl­
edge and experience. By adjusting the amount of ex­
haust gas by serving the target value as, for example, a 
particular pressure value in a particular roasting state, a 
particular roasting state of coffee beans can easily be 
reproduced without the knowledge and experience of a 
technician.

BRIEF DESCRIPTION OF THE DRAWINGS
FIGS. 1 through 3 show a first embodiment of the 

present invention, FIG. 1 is a schematic view showing 
the construction of a roasting device, FIG. 2 is a flow­
chart of control performed at the time a pressure value 
is recorded, and FIG. 3 is a flowchart of the exhaust gas 
at the time the amount of exhaust gas is controlled with­
out respect to a particular recorded pressure value.

FIGS. 4 and 5 show a second embodiment of the 
present invention, FIG. 4 is a schematic view showing 
the construction of a roasting device, and FIG. 5 is a 
flowchart at the time the amount of exhaust gas is con­
trolled based on a preset particular pressure value.

FIG. 6 is a flowchart at the time the amount of hot air 
is controlled based on a preset particular pressure value.

FIG. 7 is a schematic view showing the construction 
of a roasting device according to another embodiment 
of the present invention.

DETAILED DESCRIPTION
The embodiments of the present invention will be 

described in detail with reference to the drawings.
FIGS. 1 through 3 show a first embodiment of the 

present invention. In FIG. 1, the numeral 2 denotes a 
roasting device, 4 a body of the roasting device 2, and 6 
a roasting container. The roasting container 6 is formed 
in a cylindrical shape having a roasting space 8 therein. 
This roasting container 6 is rotatably axially supported 
in a horizontal posture at an upper part of the interior of 
the body 4 and communicated with a roasting motor 12 
through a chain 10 or the like. The roasting container 6 
is rotated at a predetermined number of rotation by the 
roasting motor 12.

The body 4 of the roasting device 2 is provided 
therein and beneath the roasting container 6 with a hot

3
air chamber 14. Hot air for roasting coffee beans is 
supplied to the hot air chamber 14 by hot air supplying 
means.

The hot air supplying means is provided with a 
burner 16 for generating hot air which is to be supplied 
into the hot air chamber 14. This burner 16 is communi­
cated with a terminal end side of a combustion air pipe 
18 which is released to the atmosphere at a starting end 
side thereof and also with a terminal end side of a fuel 
pipe 22 which is communicated at a starting side thereof 
with a fuel tank 20. A dilution air pipe 24 is communi­
cated at a starting side thereof with an intermediate part 
of the combustion air pipe 18 and at a terminal end side 
thereof with the hot air chamber 14 in the body 4.

A combustion air passage 26 comprising the combus­
tion air pipe 18 is provided with a combustion air fan 30 
driven by a combustion air motor 28 and also with a 
combustion air damper 34 actuated by a combustion air 
actuator 32. A fuel passage 36 comprising the fuel pipe 
22 is provided with a fuel regulating valve 40 actuated 
by a fuel regulating actuator 38. A dilution air passage 
42 comprising the dilution air pipe 24 which is commu­
nicated at the starting end side with between the com­
bustion air fan 30 and the combustion air damper 34 is 
provided with a dilution air damper 46 actuated by a 
dilution air actuator 44.

The combustion air motor 28, combustion air actua­
tor 32, fuel regulating actuator 38 and dilution air actua­
tor 44 are all connected to a control portion 74 as will be 
described later.

Exhaust air generated at the time the coffee beans are 
roasted by hot air supplied by the hot air supplying/dis- 
charging means is discharged outside by exhaust air 
discharging means.

The exhaust discharging means includes an exhaust 
pipe 48 which is connected at a starting end side thereof 
with the body 4 of the roasting device 2 and released at 
a terminal end side thereof to the atmosphere. An ex­
haust passage 50 comprising this exhaust pipe 48 is com­
municated at a starting end side thereof with the roast­
ing space 8 and released at a terminal end side there to 
the atmosphere. Disposed to a terminal end side of this 
exhaust passage 50 are a dust arrester, a deodorizing 
device and the like, all of which are not illustrated. The 
exhaust passage 50 is provided with an exhaust fan 54 
driven by an exhaust motor 52 to exert a drawing pres­
sure to the roasting space 8 and also with an exhaust 
damper 58 disposed to a downstream side of the exhaust 
fan 54 and actuated by an exhaust actuator 56.

Hot air generated in the hot air chamber 14 by the 
burner 16 is caused to flow in the roasting space 8 by 
activation of the exhaust fan 54 and exhaust damper 58 
driven by the exhaust motor 52 and exhaust actuator 56 
which roast the coffee beans. Both of the exhaust motor 
52 and the exhaust actuator 56 are connected to a con­
trol portion which will be described later.

The numeral 60 denotes an inlet hopper for inserting 
coffee beans therein. The inlet hopper 60 is communi­
cated with an inlet port 62 disposed to the exhaust pas­
sage on the upstream side from the exhaust fan 54. An 
inlet cover 64 is disposed to the inlet port 62 such that 
the cover 64 can be opened and closed. The numeral 66 
denotes a container for taking out coffee beans already 
roasted. The take-out container 66 is disposed beneath 
an outlet port 68 formed at a part of the body 4 commu­
nicated with the roasting space 8. An outlet port cover 
70 is disposed to the outlet port 68 such that the outlet 
port cover 70 can be opened and closed. The take-out

4

5

10

15

20

25

30

35

40

45

50

55

60

65



5,257,574
container 66 is adapted to cool the taken-out roasted 
coffee beans to remove heat therefrom. For example, by 
drawing and discharging air from a lower part of the 
take-out container 66 by a cooling fan driven by an 
unshown cooling motor, the coffee beans are cooled. 
Furthermore, the numeral 72 denotes a filling valve 
which is opened when fuel is filled in the fuel tank 20.

The control portion 74 connected by all of the com­
bustion air motor 28, combustion air actuator 32, fuel 
regulating actuator 38, dilution air actuator 44, exhaust 
motor 52 and exhaust actuator 56 is electronically con­
structed. This control portion 74 is connected with a 
record portion 76 for recording detection values de­
tected by sensors 80, 82 as will be described later, target 
values for controlling, etc., and with an operating por­
tion 78 for inputting information on the controlling 
steps for roasting the coffee beans, target values for 
controlling, etc.

The control portion 74 is connected with a pressure 
sensor 80 and a temperature sensor 82 as detection 
means for detecting factors exerting influence upon the 
roasting state of the coffee beans. The pressure sensor 
80 is disposed in such a manner as to be faced with the 
roasting space 8 at the part communicated with the 
starting end side of the exhaust passage 50 and adapted 
to detect a pressure value of the roasting space 8. The 
temperature sensor 82 is disposed in such a manner as to 
be faced with the roasting space 8 and adapted to detect 
a temperature value of the roasting space 8.

The control portion 74 is connected to pressure sen­
sor 80 for detecting a pressure value of the roasting 
space 8 as a factor for exerting influence upon the roast­
ing state of the coffee beans and adapted to record the 
pressure value of the roasting space 8 which is to be 
input from the pressure sensor 80 in a particular roasting 
state of the coffee beans and controls the number of 
revolution of the exhaust motor 52 of the exhaust dis­
charging means, the opening degree of the exhaust actu­
ator 56, the number of revolution of the exhaust motors 
for the dust arrester and deodorizing device not shown, 
and the opening degree of the exhaust actuator, etc. to 
regulate the amount of exhaust gas on a basis of the 
pressure value input from the pressure sensor 80 such 
that the pressure value of the roasting space 8 becomes 
the above-mentioned recorded particular pressure value 
as a target value.

In this first embodiment, the control portion 74 re­
cords the pressure value of the roasting space 8 detected 
by the pressure sensor 80 in a particular roasting state of 
the coffee beans as a particular roasting state to the 
record portion 76, and it inverter controls, through 
operation of the operating portion 78, the number of 
revolution of the exhaust motor 52 to actuate the ex­
haust fan 54 thereby to regulate the amount of exhaust 
gas such that the pressure value of the roasting space 
becomes the particular pressure value by serving the 
above-mentioned recorded particular pressure value as 
a tracing control value. Furthermore, the control por­
tion 74 controls, for example, the fuel regulating actua­
tor 38 for actuating the fuel regulating valve 40 and the 
combustion air actuator for actuating the combustion 
air damper 34 of the hot air supplying means to regulate 
the amounts of fuel and air on a basis of a temperature 
value input from the temperature sensor 82 such that 
the temperature value of the hot air becomes a preset 
predetermined temperature value.

The control procedure of the first embodiment will 
now be described.

5
The recording procedure of the pressure value of the 

roasting space 8 in the roasting state of the coffee beans 
will be described first.

When recording, the temperature value and the pres­
sure value of hot air which is supplied into the roasting 
space 8 are set to predetermined values by the control 
portion 78, and information on control steps (program) 
for controlling the combustion air motor 28, etc. of the 
hot air supplying means and the exhaust motor 52 of the 
exhaust discharging means such that the temperature 
and pressure become such predetermined temperature 
value and pressure value as mentioned above, is input.

As is shown in FIG. 2, upon start (100) of the control­
ling procedure, the control portion 74 inputs (102) a 
temperature value of the roasting space 8 detected by 
the temperature sensor 82 and controls the fuel regulat­
ing actuator 38, etc. to regulate (104) the amounts of 
fuel and air which are to be supplied to the burner 16, 
such that the temperature of hot air generated in the hot 
air chamber 14 becomes a predetermined temperature 
value on a basis of the above-mentioned temperature 
value in accordance with the steps which are input from 
the operating portion 78.

Then, in accordance with the steps input from the 
operating portion 78, the number of revolution of the 
exhaust motor 52 is inverter controlled to regulate (106) 
the amount of discharging exhaust gas, such that the 
pressure value of the roasting space 8 becomes the pre­
determined pressure value.

By this, hot air of a predetermined temperature value 
is flowed into the roasting space 8 from the hot air 
chamber 14 and the coffee beans are roasted by being 
contacted with such hot air.

Exhaust gas generated by the roasting of the coffee 
beans is discharged outside through the exhaust passage 
50.

At that time, the pressure value of the roasting space 
8 detected by the pressure sensor 80 during the roasting 
operation of the coffee beans is input (108) and recorded 
(110) to the record portion 76, thus ending (112) this 
procedure.

The recording of the pressure value in the roasting 
state of the coffee beans is continuously performed from 
the starting time of roasting the coffee beans to the 
ending time of the roasting and this is performed in 
accordance with various particular roasting states of the 
coffee beans. Accordingly, the recording of various 
particular pressure values corresponding to the respec­
tive particular roasting states is accumulated in the re­
cord portion 76.

Next, the roasting procedure of the coffee beans 
which is carried out in accordance with the above-men­
tioned recorded particular pressure values will be de­
scribed.

At the time the coffee beans are roasted in accor­
dance with the above-mentioned recorded particular 
pressure values, and information on the control steps of 
selecting a particular pressure value in a particular 
roasting state of coffee beans to be reproduced from the 
record of the particular pressure values corresponding 
to the respective particular roasting states accumulated 
in the record portion 76 and inverter controlling the 
number of revolution of the exhaust motor 52 to regu­
late the amount of exhaust gas such that the pressure 
value of the roasting space 8 becomes such selected 
particular pressure value by serving such particular 
pressure value as a tracing control value, is input by the 
operation of the operating portion 78.
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5,257,574
As is shown in FIG. 3, upon start (200) of the control­

ling procedure, the control portion 74 inputs (102) a 
temperature value of the roasting space 8 detected by 
the temperature sensor 82 and controls the fuel regulat­
ing actuator 38, etc. to regulate (104) the amounts of 
fuel and air which are to be supplied to the burner 16 on 
a basis of the above-mentioned temperature value in 
accordance with the steps, information of which is input 
from the operating portion 78, such that the tempera­
ture of hot air generated in the hot air chamber 14 be­
comes a predetermined temperature value.

Then, the pressure value of the roasting space 8 de­
tected by the pressure sensor 80 is input (206) and in 
accordance with the steps input from the operating 
portion 78, the number of revolution of the exhaust 
motor 52 is inverter controlled to regulate (106) the 
amount of discharging exhaust gas by serving the par­
ticular pressure value recorded in the record portion 76 
as a tracing control value, such that the pressure value 
of the roasting space 8 input from the pressure sensor 80 
becomes the predetermined pressure value.

The regulation of the amount of exhaust gas is per­
formed until the control steps input by the operating 
portion 78 are completed (210) and then ended (212).

By this, hot air of a predetermined temperature is 
supplied into the roasting space 8 from the hot air cham­
ber 14, and the coffee beans are roasted by being con­
tacted with such hot air. By regulating the amount of 
exhaust gas such that the pressure value of the roasting 
space 8 during the roasting of the coffee beans becomes 
the predetermined pressure value input from the operat­
ing portion 78, the coffee beans are roasted into a partic­
ular roasting state.

In this way, by inverter controlling the number of 
revolution of the exhaust motor 52 to regulate the 
amount of exhaust gas such that the pressure value of 
the roasting space 8 becomes the predetermined pres­
sure value, the fine regulation of the amount of exhaust 
gas is no more difficult as in the opening and closing 
operation of the passage by the conventional exhaust 
damper and there can be prevented the amount of ex­
haust gas from being changed due to affection of such 
factors as temperature, etc. of the combustion space 8, 
seasons, weather and the like. Furthermore, there can 
be avoided such inconveniences as that the amount of 
exhaust gas is fluctuated by the dust arrester, deodoriz­
ing device, etc., and the pressure value of the roasting 
space can be regulated to a desired value.

As a result, the pressure value of the roasting space 8 
can be finely regulated without any requirement of 
high-degree of knowledge and experience. As a conse­
quence, by inverter controlling the number of revolu­
tion of the exhaust motor 52 to regulate the amount of 
exhaust gas by serving the particular pressure value in 
the above-mentioned recorded particular roasting state 
of the coffee beans as a tracing control value such that 
the pressure value of the roasting space 8 becomes the 
particular pressure value, the coffee beans can be 
roasted into the particular roasting state and the particu­
lar roasting state of the coffee beans can easily be repro­
duced without depending on the knowledge and experi­
ence of a technician.

In this first embodiment, although the number of 
revolution of the exhaust motor 52 constituting the 
exhaust gas discharging means is controlled to regulate 
the amount of exhaust gas, such that the pressure value 
of the roasting space 8 becomes a target value, it may be 
designed such that the opening degree of the exhaust

7
actuator 56, the number of revolution of the exhaust 
motor and the opening degree, etc. of the exhaust actua­
tor of the dust arrester and deodorizing device are con­
trolled to regulate the amount of exhaust gas.

Alternatively, it is possible to design such that an 
exclusive-use regulation passage for regulating the 
amount of exhaust gas is provided, the regulation pas­
sage being provided with a regulation fan driven by a 
regulation motor, a regulation damper actuated by a 
regulation actuator, etc., the regulation motor and regu­
lation actuator being controlled to regulate the amount 
of exhaust gas such that the pressure value of the roast­
ing space 8 becomes a target value.

Furthermore, it is possible to design such that the 
number of revolution of the combustion air motor 28 
and the opening degree of the combustion air actuator 
32, both of which constitute the hot air supplying 
means, are controlled to regulate the supplying amount 
of hot air.

Furthermore, it is also possible to design such that by 
utilizing a vent fan driven by a vent motor, a vent 
damper actuated by a vent actuator, both of which are 
disposed to a passage constituting the above-mentioned 
exhaust discharging means and other vent means that 
the hot air supplying means, the vent motor and vent 
actuator are controlled to regulate the amount of ex­
haust air, such that the pressure value of the roasting 
space 8 becomes a target value.

FIGS. 4 and 5 show a second embodiment of the 
present invention. In FIG. 4, the parts functioning in the 
same way as those of FIG. 1 are denoted by identical 
reference numerals, and detailed description thereof 
will be omitted.

The roasting device 2 shown in this second embodi­
ment comprises a control portion 74, the control por­
tion 74 being connected with a combustion air motor 28, 
a combustion air actuator 32, a fuel regulating actuator 
38, a dilution air actuator 44, an exhaust motor 52 and an 
exhaust actuator 56. The control portion 74 is further 
connected with a record portion 76 for recording detec­
tion values detected by various sensors 80 through 84 
which will be described afterward, target values for 
controlling, etc., and an operating portion 78 for input­
ting the controlling steps of roasting the coffee beans 
and target values for controlling, etc..

Also, the control portion 74 is further connected with 
pressure sensors 80, 84 and a temperature sensor 82 as 
detection means for detecting factors exerting influence 
upon the roasting state of the coffee beans.

The pressure sensor 80 is disposed in such a manner as 
to be faced with the roasting space 8 at a part communi­
cated with a starting end side of the exhaust passage 50 
and adapted to detect a pressure value of the roasting 
space 8. The temperature sensor 82 is disposed in such a 
manner as to be faced with the roasting space 8 and 
adapted to detect the temperature value of the roasting 
space 8. The other pressure sensor 84 is disposed in such 
a manner as to be close to the roasting device 2 and 
adapted to detect a pressure value around the roasting 
device 2.

The control portion 74 is provided with the pressure 
sensors 80, 84 for detecting the pressure value of the 
roasting space 8 and the pressure value around the 
roasting device 2 as factors exerting influence upon the 
roasting state of the coffee beans, and based on the 
pressure values from the pressure sensors 80, 84, the 
control portion 74 controls the number of revolution of 
the exhaust motor 52 and the opening degree of the
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exhaust actuator 56 of the exhaust discharging means, 
and it also controls the number of revolution of an ex­
haust motor, the opening degree, etc. of an exhaust 
actuator of unshown dust arrester and deodorizing de­
vice to regulate the amount of exhaust gas, such that a 
differential pressure value between the pressure value of 
the roasting space 2 and the pressure value around the 
roasting device 8 becomes a predetermined differential 
pressure value preset as a target value.

In this second embodiment, the control portion 74 
inverter controls the number of revolution of the ex­
haust motor 52 to actuate the exhaust fan 54, thereby to 
regulate the amount of exhaust gas such that the differ­
ential pressure value between the pressure value of the 
roasting space 8 and the pressure value around the 
roasting device 2 becomes a predetermined differential 
value preset as a target value. Furthermore, the control 
portion 74 controls, for example, the fuel regulating 
actuator 38 for actuating the fuel regulating value 40 
and the combustion air actuator 32 for actuating the 
combustion air damper 34 as the afore-mentioned hot 
air supplying means to regulate the amounts of fuel and 
air on a basis of a temperature value input from the 
temperature sensor 82 such that the temperature value 
of the hot air becomes a preset predetermined tempera­
ture value.

Next, the control procedure of the second embodi­
ment will be described.

When roasting, by the operating portion 78, the tem­
perature value of the hot air supplied to the roasting 
space 8 and the differential pressure value are set to 
predetermined values and the information on the con­
trol steps (program) for controlling the combustion air 
motor 28, etc. of the hot air supplying means and the 
exhaust air motor 52 of the exhaust discharging means 
such that they become the predetermined temperature 
value and differential pressure value is input.

As is shown in FIG. 5, upon start (300) of the control­
ling procedure, the control portion 74 inputs (302) a 
temperature value of the roasting space 8 detected by 
the temperature sensor 82 and controls the fuel regulat­
ing actuator 38, etc. to regulate (304) the amounts of 
fuel and air which are to be supplied to the burner 16 on 
a basis of the above-mentioned temperature value in 
accordance with the steps, such that the temperature of 
hot air generated in the hot air chamber 14 becomes a 
predetermined temperature value, information of which 
is input from the operating portion 78.

Then, in accordance with the steps input from the 
operating portion 78, the pressure value of the roasting 
space 8 detected by the pressure sensor 80 and the pres­
sure value around the roasting device 2 detected by the 
pressure sensor 84 are input (306), a differential pressure 
value is calculated (308) from the pressure value of the 
roasting space 8 input from the pressure sensors 80, 84 
and the pressure value around the roasting device 2 and 
the number of revolution of the exhaust motor 52 is 
controlled to regulate (310) the amount of discharging 
exhaust gas, such that such calculated differential pres­
sure value becomes a predetermined differential pres­
sure value preset as a target value.

The regulation of the amount of exhaust gas is per­
formed until the control steps input by the operating 
portion 78 are completed (312) and then ended (314).

By this, hot air of a predetermined temperature is 
supplied into the roasting space 8 from the hot air cham­
ber 14, and the coffee beans are roasted by being con­
tacted with such hot air. Exhaust gas generated by

10roasting of the coffee beans is discharged outside by the 
exhaust passage 50. At this time, by regulating the 
amount of exhaust gas such that the pressure value of 
the roasting space 8 during the roasting of the coffee 
beans becomes the predetermined differential pressure 
value in a particular roasting state input from the oper­
ating portion 78, the coffee beans can be roasted into the 
particular roasting state.

In this way, by inverter controlling the number of 
revolution of the exhaust motor 52 to regulate the 
amount of exhaust gas such that the differential pressure 
value between the pressure value of the roasting space 8 
and the pressure value around the roasting device 2 
becomes a predetermined differential pressure value 
preset as a target value, it can be regulated to a desired 
pressure value as in the first embodiment.

As a result, the pressure value of the roasting space 8 
can be finely regulated into a particular pressure value 
in a particular roasting state of the coffee beans without 
any requirement of high-degree of knowledge and expe­
rience. As a consequence, by regulating the amount of 
exhaust gas such that the differential pressure value 
between the pressure value of the roasting space 8 and 
the pressure value around the roasting device 2 be­
comes a predetermined differential pressure value pre­
set as a target value, the coffee beans can be roasted into 
the particular roasting state and the particular roasting 
state of the coffee beans can easily be reproduced with­
out depending on the knowledge and experience of a 
technician.

FIG. 6 shows a third embodiment of the present 
invention. Since the construction of this third embodi­
ment is the same to that of the second embodiment 
shown in FIG. 4, the construction of the third embodi­
ment will be described with reference to FIG. 4.

The roasting device 2 shown in this third embodi­
ment comprises a control portion 74, the control por­
tion 74, as shown in FIG. 4, being connected with a 
combustion air motor 28, a combustion air actuator 32, 
a fuel regulating actuator 38, a dilution air actuator 44, 
an exhaust motor 52 and an exhaust actuator 56, the 
control portion 74 being connected with a record por­
tion 76 for recording detection values detected by vari­
ous sensors 80 through 84 as will be described later, a 
target value for controlling, etc., and an operating por­
tion 78 for inputting the control steps for roasting the 
coffee beans, a target value for controlling, etc..

The control portion 74 is connected with a pressure 
sensors 80, 84 and a temperature sensor 82 as detection 
means for detecting factors exerting influence upon the 
roasting state of the coffee beans.

The pressure sensor 80 is disposed in such a manner as 
to be faced with the roasting space 8 at the part commu­
nicated with the starting end side of the exhaust passage 
50 and adapted to detect a pressure value of the roasting 
space 8. The temperature sensor 82 is disposed in such a 
manner as to be faced with the roasting space 8 and 
adapted to detect a temperature value of the roasting 
space 8. The other pressure sensor 84 is disposed in such 
a manner as to be close to the roasting device 2 and 
adapted to detect a pressure value around the roasting 
device 2.

The control portion 74 is provided with the pressure 
sensors 80, 84 for detecting the pressure value of the 
roasting space 8 and the pressure value around the 
roasting device 2 as factors exerting influence upon the 
roasting state of the coffee beans, and based on the 
pressure values from the pressure sensors 80, 84, the
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control portion 74 controls the number of revolution of 
the combustion air motor 28 and the opening degree of 
the combustion air actuator 32, the opening degree of 
the dilution air actuator 44, etc. of the hot air supplying 
means to regulate the amount of exhaust gas, such that 
a differential pressure value between the pressure value 
of the roasting space 8 and the pressure value around 
the roasting device 8 becomes a predetermined differen­
tial pressure value preset as a target value.

In this third embodiment, the control portion 74, as 
shown in FIG. 6, inverter controls the number of revo­
lution of the combustion air motor 28 such the differen­
tial pressure value between the pressure value of the 
roasting space 8 and the pressure value around the 
roasting device 2 becomes a preset differential value as 
a target value to actuate the combustion air fan 30, 
thereby to regulate the amount of hot air. Furthermore, 
the control portion 74 controls the fuel regulating actu­
ator 38 for actuating the fuel regulating value 40 and the 
combustion air actuator 32 for actuating the combustion 
air damper 34 of the afore-mentioned hot air supplying 
means on a basis of a temperature value input from the 
temperature sensor 82 to regulate the amounts of fuel 
and air, such that the temperature value of the hot air 
becomes a preset predetermined temperature value.

Next, the control procedure of the third embodiment 
will be described.

When roasting, by the operating portion 78, the tem­
perature value of the hot air supplied to the roasting 
space 8 and the differential pressure value are set to 
predetermined values and the information on the con­
trol steps (program) for controlling the combustion air 
motor 28, etc. of the hot air supplying means and the 
exhaust air motor 52, etc. of the exhaust discharging 
means such that they become the predetermined tem­
perature value and differential pressure value is input.

As is shown in FIG. 6, upon start (400) of the control­
ling procedure, the control portion 74 inputs (402) a 
temperature value of the roasting space 8 detected by 
the temperature sensor 82 and controls the fuel regulat­
ing actuator 38, etc., in order to regulate (404) the 
amounts of fuel and air which are to be supplied to the 
burner 16, such that the temperature of hot air gener­
ated in the hot air chamber 14 becomes a predetermined 
temperature value on a basis of the above-mentioned 
temperature value in accordance with the steps, infor­
mation of which is input from the operating portion 78.

Then, in accordance with the steps input from the 
operating portion 78, the pressure value of the roasting 
space 8 detected by the pressure sensor 80 and the pres­
sure value around the roasting device 2 detected by the 
pressure sensor 84 are input (406), a differential pressure 
value is calculated (408) from the pressure value of the 
roasting space 8 input from the pressure sensors 80, 84 
and the pressure value around the roasting device 2 and 
the number of revolution of the combustion air motor 
28 is controlled, in order to regulate (410) the amount of 
hot air, such that such calculated differential pressure 
value becomes a predetermined differential pressure 
value preset as a target value.

The regulation of the amount of hot air is performed 
until the control steps input by the operating portion 78 
are completed (412) and then ended (414).

By this, hot air of a predetermined temperature is 
supplied into the roasting space 8 from the hot air cham­
ber 14, and the coffee beans are roasted by being con­
tacted with such hot air. Exhaust gas generated by 
roasting of the coffee beans is discharged outside by the
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exhaust passage 50. At this time, by regulating the 
amount of exhaust gas such that the differential pressure 
value of the roasting space 8 during the roasting of the 
coffee beans becomes the predetermined differential 
pressure value in a particular roasting state input from 
the operating portion 78, the coffee beans can be roasted 
into the particular roasting state.

In this way, by inverter controlling the number of 
revolution of the combustion air motor 52 to regulate 
the amount of hot air such that the differential pressure 
value between the pressure value of the roasting space 8 
and the pressure value around the roasting device 2 
becomes a predetermined differential pressure value 
preset as a target value, it can be regulated to a desired 
pressure value as in the first and second embodiments.

As a result, the pressure value of the roasting space 8 
can be finely regulated into a particular pressure value 
in the particular roasting state of the coffee beans with­
out any requirement of high-degree of knowledge and 
experience. As a consequence, by regulating the amount 
of exhaust gas such that the differential pressure value 
between the pressure value of the roasting space 8 and 
the pressure value around the roasting device 2 be­
comes a predetermined differential pressure value pre­
set as a target value, the coffee beans can be roasted into 
the particular roasting state and the particular roasting 
state of the coffee beans can easily be reproduced with­
out depending on the knowledge and experience of a 
technician.

In this third embodiment, the control portion 74 in­
verter controls the number of revolution of the combus­
tion air motor 28 to regulate the amount of hot air such 
that the differential pressure value between the pressure 
value of the roasting space 8 and the pressure value 
around the roasting device 2 becomes a predetermined 
differential value preset as a target value. Alternatively, 
it may be designed such that the amount of hot air is 
regulated by controlling, for example, the opening de­
gree of the combustion air actuator 32, the opening 
degree of the fuel regulating actuator 38 and the open­
ing degree of the dilution air actuator 44.

Also, in the above-mentioned embodiments, the 
amount of exhaust gas and the amount of hot air are 
regulated on a basis of a pressure value detected by the 
pressure sensor. Alternatively, it may be designed to 
include, as shown in FIG. 7, pressure sensors 80, 84 for 
detecting a pressure value of the roasting space 8 and a 
pressure value around the roasting device 2 and temper­
ature sensors 82, 86 for detecting a temperature value of 
the roasting space 8 and a temperature value around the 
roasting device 2 as detection means for detecting fac­
tors exerting influence upon the roasting state of the 
coffee beans, the exhaust discharging means such as the 
exhaust motor 52, the exhaust actuator 56, etc. being 
controlled to regulate the amount of exhaust gas on a 
basis of the pressure values input from the pressure 
sensors 80, 84, the hot air supplying means such as the 
fuel regulating actuator 38, the combustion air motor 
28, etc. being controlled to regulate the temperature 
value of hot air on a basis of temperature values input 
from the temperature sensors 82, 86, thereby to regulate 
such that the pressure value of the roasting space be­
comes a predetermined pressure value preset as a target 
value.

As another mode for regulating the temperature 
value of hot air by the control of the hot air supplying 
means, it may be regulated by controlling the combus­
tion and/or extinction (actuation and/or stop) of the
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burner 16 through an ignition device. In addition, the 
temperature value of hot air can be regulated by jetting, 
spraying, circulating a cooling material comprising 
such fluid as water, air, and the like.

POSSIBILITY OF INDUSTRIAL UTILIZATION
As described in the foregoing, a coffee bean roasting 

device according to the present invention is designed 
such that even a non-technician can easily roast the 
coffee beans into a desired roasting state without any 
requirement of high-degree of knowledge and experi­
ence.

I claim:
1. In a coffee roasting device having a roasting space 

in a roasting container for receiving coffee beans, and 
hot air supplying means and exhaust gas discharging 
means communicating with said roasting space, the 
improvement comprising:

temperature and pressure detecting means for detect­
ing temperature and pressure conditions in the 
roasting space which influence a roasting state of 
the coffee beans, said temperature and pressure 
detecting means including means for supplying 
detection signals;

control means for controlling at least one of said hot 
air supplying means and said exhaust gas discharg­
ing means in response to a present detection signal; 
and

recording means for recording and accumulating 
detection signals from previous roasting states of 
the coffee beans;

said control means including means for selecting a 
previous detection signal from the recorded detec­
tion signals, said previous detection signal corre­
sponding to a desired roasting state to be repro­
duced, said control means including means for 
causing said present detection signal to equal said 
previous detection signal thereby causing said cof­
fee beans to be roasted into the desired roasting 
state.

2. A device according to claim 1 wherein said control 
means is an electronic control unit, said electronic con­
trol unit including means responsive to a pressure sensor 
of said temperature and pressure detecting means, said 
pressure sensor is adapted to detect a pressure value of 
said roasting space, said present detection signal repre­
senting said pressure value, said electronic control unit 
including means for controlling said exhaust gas dis­
charging means in response to said present detection 
signal which becomes equal to said previous detection 
signal by adjusting the amount of exhaust gas allowed to 
escape via the exhaust gas discharging means.

3. A device according to claim 1, wherein said con­
trol means is an electronic control unit, said electronic 
control unit including means responsive to a pressure 
value of the roasting space and a pressure value outside 
the roasting device as conditions which influence the 
roasting state of the coffee beans, said electronic control 
unit including means responsive to a current difference 
pressure value between said pressure value of the roast­
ing space and said pressure value outside the roasting 
device;

said recording means including means for recording 
and accumulating difference pressure values from 
previous roasting states of the coffee beans;

said electronic control unit including means for se­
lecting a previous difference pressure value from 
the recorded difference pressure values, said elec­
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tronic control unit including means for causing said 
current difference pressure value to equal said pre­
vious difference pressure value thereby causing 
said coffee beans to be roasted into the desired 
roasting state, said electronic control unit including 
means for controlling said exhaust gas discharging 
means in response to said current difference pres­
sure value which is caused to become equal to said 
previous difference pressure value by adjusting the 
amount of exhaust gas allowed to escape via the 
exhaust gas discharging means.

4. A device according to claim 1, wherein said con­
trol means is an electronic control unit, said electronic 
control unit including means responsive to a pressure 
value of the roasting space and a pressure value outside 
the roasting device as conditions which influence the 
roasting state of the coffee beans, said electronic control 
unit including means responsive to a current difference 
pressure value between said pressure value of the roast­
ing space and said pressure value outside the roasting 
device;

said recording means including means for recording 
and accumulating difference pressures from previ­
ous roasting states of the coffee beans;

said electronic control unit including means for se­
lecting a previous difference pressure value from 
the recorded difference pressure values, said elec­
tronic control unit including means for causing said 
current difference pressure value to equal said pre­
vious difference pressure value thereby causing 
said coffee beans to be roasted into the desired 
roasting state, said electronic control unit including 
means for cc- rolling said hot air supplying means 
in response i. said current difference pressure 
value which is caused to become equal to previous 
difference pressure value by adjusting the amount 
hot air supplied to said roasting space.

5. In a coffee bean roasting device for roasting coffee 
beans having a roasting space for receiving coffee beans 
in a roasting container, a heat supplying means for sup­
plying heat to the roasting space, and an exhaust gas 
discharging means for discharging exhaust gas from the 
roasting space, the improvement comprising:

a first pressure sensor for sensing pressure values 
within said roasting space;

a temperature sensor for sensing temperature values 
within said roasting space;

control means for receiving said pressure and temper­
ature values;

recording means for recording and accumulating 
pressure values from previous roasting states of the 
coffee beans; and

said control means including means for selecting a 
previous pressure value from the recorded pressure 
values and means for controlling the exhaust dis­
charging means in response to a current pressure 
value from within the roasting space so that the 
current pressure value substantially equals the pre­
vious pressure value.

6. A device according to claim 5, wherein said con­
trol means is an electronic control unit.

7. A device according to claim 5, further comprising 
a second pressure sensor for sensing pressure values 
outside said roasting space, and wherein said control 
means is an electronic control unit including means 
responsive to said current pressure value from within 
the roasting space and a pressure value outside the 
roasting device as conditions which exert influences on
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the roasting state of the coffee beans, said electronic 
control unit including means responsive to difference 
pressure values between said current pressure value 
from within the roasting space and said pressure value 
outside the roasting device;

said recording means including means for recording 
and accumulating difference pressure values from 
previous roasting states of the coffee beans; 

said electronic control unit including means for se­
lecting a previous difference pressure value from 
the recorded difference pressure values, said elec­
tronic control unit including means for causing a 
current difference pressure value to equal said pre­
vious difference pressure value thereby causing 
said coffee beans to be roasted into the desired 
roasting state, said electronic control unit including 
means for controlling said exhaust gas discharging 
means in response to said current difference pres­
sure value which is caused to become equal to said 
previous difference pressure value by adjusting the 
amount of exhaust gas allowed to escape via the 
exhaust gas discharging means.

8. A device according to claim 5, further comprising 
a second pressure sensor for sensing pressure values 
outside said roasting device, and wherein said control 
means is an electronic control unit, said electronic con­
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trol unit including means responsive to said current 
pressure value from within the roasting space and a 
pressure value outside the roasting device as conditions 
which exert influences on the roasting state of the coffee 
beans, said electronic control unit including means re­
sponsive to difference pressure values between said 
current pressure value from within the roasting space 
and said pressure value outside the roasting device; 

said recording means including means for recording 
and accumulating difference pressures from previ­
ous roasting states of the coffee beans; 

said electronic control unit including means for se­
lecting a previous difference pressure value from 
the recorded difference pressure values, said elec­
tronic control unit including means for causing a 
current difference pressure value to equal said pre­
vious difference pressure value thereby causing 
said coffee beans to be roasted into the desired 
roasting state, said electronic control unit including 
means for controlling said heat supplying means in 
response to said current difference pressure which 
is caused to become equal to previous difference 
pressure value by adjusting the amount hot air 
supplied to said roasting space.

* * * * *
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