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DESCRIPTION

FIELD

[0001] The present invention relates to an air compressor, and more particularly, to an air
compressor that performs control to drive a motor unit when a pressure value in a tank unit i1s
equal to or less than a motor start pressure value, and to stop the motor unit when the
pressure value in the tank unit is equal to or more than a motor stop pressure value.

BACKGROUND

[0002] An air compressor Is widely being used In a construction site to supply compressed air
to a driving tool, such as a nail driving machine, using compressed air. The air compressor
generates compressed air in a compressed air generating unit by driving a motor unit, and
stores the generated compressed air in a tank unit. The stored compressed air of high
pressure Is reduced to predetermined pressure by a pressure reducing valve and then is
supplied to the driving tool (for example, see Patent Document 1).

[0003] A user may set the pressure of the air compressor to a state suitable for a work
condition, by setting the use mode of the air compressor depending on the use condition of the
driving tool or the like. For example, the air compressor has four use modes, that is, a low
pressure mode, a normal pressure mode, a high pressure mode, and a ultra-high pressure
mode, depending on a pressure state in the tank unit. Further, since there Is a combination of
three modes, namely, a normal operation mode, a power mode (quick charge mode), and a
silent mode for each use mode, it is possible to set a mode of a plurality of patterns in total.

[0004] Patent Document 1: Japanese Patent Publication No. 2009-55719

[0005] However, It Is not easy for a user to properly determine and select the mode setting of
the plurality of patterns, depending on an operating condition. Further, an operation of
changing the mode setting of the air compressor depending on the work condition causes
Inconvenience to many users. Hence, in order to supply a sufficient amount of compressed air
to the driving tool under any work condition, the use mode Is often set to a higher mode, such
as the high pressure mode or the ultra-high pressure mode that keeps the pressure in the tank
unit high.

[0006] As such, when the use mode of the air compressor Is set to the higher mode, the
pressure In the tank unit 1s set to a high value. The higher the pressure Is, the less
compression efficiency is. Thus, until the air compressor starts and then the pressure value In
the tank unit reaches a motor stop pressure value, a relatively long time may be required, a
driving sound caused by the driving of the motor unit may be generated for a relatively long
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time, and driving power may be increased. Further, since the pressure in the tank unit is kept
high, high pressure load may be applied to the motor unit, the tank unit, the compressor
(compressed air generating unit) and the like, and components may be worn out.
Consequently, this leads to a reduction in durability.

[0007] Meanwnhile, when the use mode of the air compressor I1s set to a lower mode such as
the low pressure mode or the normal pressure mode, when pressure In the tank unit i1s lowered
by using the driving tool, the compressed air for adequately driving the driving tool becomes
rapidly insufficient, and work using the driving tool should be ceased until the pressure In the

tank unit rises.

[0008] US 2006/0110258 A1 discloses an air compressor with a control circuit portion that finds
the rate of decrease of pressure inside a tank portion when a motor is at a rest relative to the
time based on a detection signal from a pressure sensor.

[0009] Furthermore, WO 2013/042318 A1, JP HO6 185468 A, US 2003/099549 A1 and JP
2004 036487 A disclose similar air compressors.

SUMMARY

[0010] The invention 1s made In view of the above problems, and iIs to provide an air
compressor, which 1s capable of properly changing a pressure state in a tank unit, depending
on a use condition of a driving tool.

[0011] VVhile the Invention Is defined In the Independent claim, further aspects of the invention
are set forth in the dependent claims, the drawings and the following description.

[0012] In order to accomplish the object, the invention according to claim 1 provides an air
compressor comprising:

a tank unit that stores compressed air;
a motor unit that generates compressed air to be stored in the tank unit;

a pressure detection unit that detects a pressure value in the tank unit; and

a control unit that drives the motor unit when a pressure value In the tank unit detected by the
pressure detection unit 1s equal to or less than a motor start pressure value, and stops the
motor unit when the pressure value In the tank unit detected by the pressure detection unit is
equal to or greater than a motor stop pressure value,

wherein In a state where the motor unit is stopped, the control unit reduces either the motor
start pressure value or the motor stop pressure value and reduces a control current value for
driving the motor unit each time a first predetermined time passed..
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[0013] Further, the air compressor according to an embodiment, wherein In a state where the
motor unit is started and a pressure value in the tank unit detected by the pressure detection
unit 1s equal to or less than a predetermined value, the control unit gradually increases either
the motor start pressure value or the motor stop pressure value each time a second
predetermined time passed and gradually increases the control current value each time a third
predetermined time passed, and wherein the third predetermined time is shorter than the
second predetermined time:

Furthermore, the air compressor according an embodiment includes:

a tank unit that stores compressed air;
a motor unit that generates compressed air to be stored in the tank unit;
a pressure detection unit that detects a pressure value in the tank unit; and

a control unit that drives the motor unit when a pressure value in the tank unit detected by the
pressure detection unit 1s equal to or less than a motor start pressure value, and stops the
motor unit when the pressure value In the tank unit detected by the pressure detection unit is
equal to or greater than a motor stop pressure value,

when a pressure value In the tank unit detected by the pressure detection unit i1s equal to or
less than a driving pressure value required to drive a driving unit connected to the air
compressor, the control unit increases at least either of the motor start pressure value or the
motor stop pressure value every time when a predetermined time passed.

[0014] Further, the air compressor according an embodiment includes:

a tank unit that stores compressed air;

a motor unit that generates compressed air to be stored in the tank unit;

a pressure detection unit that detects a pressure value in the tank unit; and

a control unit that drives the motor unit when a pressure value In the tank unit detected by the
pressure detection unit 1s equal to or less than a motor start pressure value, and stops the
motor unit when the pressure value In the tank unit detected by the pressure detection unit is
equal to or greater than a motor stop pressure value,

wherein when a pressure value in the tank unit detected by the pressure detection unit is equal
to or less than a driving pressure value required to drive a driving unit connected to the air
compressor, the control unit changes an output of the motor unit every time when a
predetermined time passed.
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[0015] In the above-described air compressor, the control unit may reduce at least either of
the motor start pressure value or the motor stop pressure value every time when a
predetermined time passed in the state where the motor unit is stopped.

[0016] In the above-described air compressor, the control unit may change the motor stop
pressure value, when a variation of the pressure value In the tank unit detected by the
pressure detection unit is smaller than a predetermined variation.

[0017] The air compressor according to the invention sets to change at least either of the
motor start pressure value or the motor stop pressure value every time when a predetermined
time passed. For example, when at least either of the motor start pressure value or the motor
stop pressure value Is reduced every time when a predetermined time has passed, little
compressed air is used, thus preventing the pressure In the tank unit from being kept high.
Since 1t Is possible to reduce a driving amount and a driving time In the motor unit, current
consumption caused by the driving of the motor unit may be reduced. Since it Is possible to
reduce a driving amount and a driving time in the motor unit, current consumption caused by
the driving of the motor unit may be reduced. Further, since a side having a low compressive
load may make sound quieter, it is possible to provide a low noise. Since it is possible to drop a
pressure In the tank unit, a load applied to the motor unit or the tank unit may be reduced, In
addition to improving durability.

BRIEF DESCRIPTION OF DRAWINGS

[0018]

Fig. 1 1s an external perspective view lllustrating an air compressor according to an
embodiment;

Fig. 2 I1s a block diagram illustrating a schematic configuration of the air compressor according
to the embodiment;

Fig. 3 Is a block diagram illustrating a schematic configuration of a control circuit unit according
to the embodiment;

Fig. 4A 1s a flowchart illustrating processing contents for an interruption process In a
microprocessor according to the embodiment;

Fig. 4B 1s a flowchart illustrating processing contents for an interruption process In a -
microprocessor according to the embodiment;

Fig. 4C i1s a flowchart illustrating processing contents for an Interruption process In a
microprocessor according to the embodiment;

Fig. 5 1s a flowchart illustrating a part of a driving control process of a motor unit in the
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microprocessor according to the embodiment;

Fig. 6 Is a flowchart illustrating a part of the driving control process of the motor unit in the
microprocessor according to the embodiment;

Fig. 7 1s a flowchart illustrating a part of the driving control process of the motor unit in the
microprocessor according to the embodiment;

Fig. 8AIs a diagram lllustrating change In pressure state in a tank unit when an Al mode Is not
set In the air compressor according to the embodiment in a case that a large amount of

compressed air Is consumed,;

Fig. 8B Is a diagram illustrating change in pressure state in a tank unit when an Al mode is not
set In the air compressor according to the embodiment in a case that a small amount of
compressed air Is consumed,;

Fig. 9A 1s a diagram Illustrating change in pressure state in the tank unit when the Al mode iIs
set In the air compressor according to the embodiment in a case that a large amount of
compressed air Is consumed; and

Fig. 9B Is a diagram illustrating change in pressure state in the tank unit when the Al mode Is
set In the air compressor according to the embodiment in a case that a small amount of

compressed air Is consumed.

DETAILED DESCRIPTION

[0019] Hereinafter, an example of an air compressor according to the invention will be
llustrated and described in detail with reference to the accompanying drawings.

[0020] Fig. 1 Is an external perspective view lllustrating an air compressor according to an
embodiment, and Fig. 2 i1s a block diagram illustrating a schematic configuration of the air
compressor. The air compressor 1 mainly includes a tank unit 2, a compressed air generating
unit 3, a motor unit (motor) 4, a control circuit unit (control unit) 5, and an operation circuit unit
6.

[0021] The tank unit 2 has a storage tank 8 to store compressed air. The compressed air of a
predetermined pressure generated by the compressed air generating unit 3 I1s stored In the
storage tank 8. The air compressor 1 according to this embodiment i1s characterized in that the
pressure of the storage tank 8 Is changed depending on the use condition of a driving tool
(driving unit; not shown), such as a nail driving machine. A storage tank of a general air
compressor Is usually kept at a pressure of about 3.9 MPa to 4.4 MPa, while the storage tank 8
of the air compressor 1 according to this embodiment is changed in pressure to about 2.5 MPa
to 4.0 MPa by setting an Al (Artificial Intelligence) mode that will be described below.
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[0022] A plurality of compressed-air outlet ports 9 Is formed In the storage tank 8. According to
this embodiment, a high-pressure outlet port 9a for discharging compressed air of high
pressure and a normal-pressure outlet port 9b for discharging compressed air of normal
pressure are formed. Pressure reducing valves 10a and 10b are formed In the outlet ports 9a
and 9b, respectively, to reduce the compressed air, which may be obtained from the outlet
ports 9a and 9b, respectively, to desired pressure.

[0023] As described above, since the compressed air in the storage tank 8 Is usually kept at
the pressure of 3.9 MPa to 4.4 MPa, both the compressed air discharged from the high-
pressure outlet port 9a and the compressed air discharged from the normal pressure outlet
port 9b may be kept at the desired pressure by the pressure reducing valves 10a and 10b.
Further, in order to supply the compressed air, which Is reduced In pressure by the pressure
reducing valves 10a and 10b, to the driving tool, an air hose (not shown) may be detachably
attached to each of the outlet ports 9a and 9b.

[0024] A pressure sensor (pressure detection unit) 12 1s provided In the storage tank 8 to
detect the pressure In the storage tank 8. The pressure sensor 12 functions to convert a
change In pressure In the storage tank 8 Iinto an electrical signal by a pressure sensitive
element, and the detected electrical signal is outputted to the control circuit unit 5.

[0025] The compressed air generating unit 3 has a structure that generates a compressed air
by causing a piston provided In the cylinder to reciprocate and by compressing the air drawn
from an intake valve of the cylinder into the cylinder. The compressed air is supplied to the
storage tank 8 of the tank unit 2 via a connecting pipe 14.

[0026] The motor unit 4 serves to generate a driving force for causing the piston of the
compressed air generating unit 3 to reciprocate. The motor unit 4 i1s provided with a stator 16
and a rotor 17 for generating the driving force. The stator 16 1s formed with a U-phase winding
16a, a V-phase winding 16b, and a W-phase winding 16¢, and the rotating magnetic field is
formed by making a current flow to the windings 16a to 16¢. The rotor 17 I1s constituted by the
permanent magnet, and the rotation of the rotor 17 1s performed by the rotating magnetic field
formed by the current flowing through the windings 16a, 16b, and 16¢ of the stator 16.

[0027] The operation circuit unit 6 1s a circuit unit that constitutes an operation panel 6a
through which a user sets an operation mode or like of the air compressor 1. An operation
switch 6b Is provided on the operation panel 6a to set the operation mode or the like. The user
may set and change the operation mode or the like by operating the operation switch 6b.

[0028] In the air compressor 1 according to this embodiment, it 1s possible to select an Al
mode, a power mode, and a silent mode as the operation mode. Here, the Al mode Is an
operation mode that changes a pressure value In the tank unit 2 depending on the use
condition (use condition of the compressed air) of the driving tool.
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[0029] More specifically, the air compressor 1 is generally configured to stop driving the motor
unit 4 when the pressure value in the tank unit 2 i1s equal to or more than a stop pressure value
(Hereinafter, the stop pressure value I1s referred to as an OFF pressure value. This
corresponds to a motor stop pressure value of the invention.), and configured to start to drive
the motor unit 4 when the pressure value in the tank unit 2 i1s equal to or less than a restart
pressure value (Hereinafter, the restart pressure value i1s referred to as an ON pressure value.
This corresponds to a motor start pressure value of the invention.). When the operation mode
IS set to the Al mode, the air compressor 1 performs control to change the ON pressure value
prescribing the start of the motor unit 4 and the OFF pressure value prescribing the stop,
depending on the driving situation of the motor unit 4.

[0030] The operation panel 6a has a panel LED 6c¢ to allow a pressure state of the
compressed air in the tank unit 2 to be displayed. The panel LED 6c¢ displays an error when it
occurs, and informs a user of the occurrence of the error. A buzzer 6d Is provided on the
operation circuit unit 6 to generate alarm sound when the error occurs.

[0031] Operation information, such as an operation mode, set by the operation circuit unit 6 iIs
outputted to the control circuit unit 5. The operation circuit unit 6 receives Iinformation
(Information on pressure value in tank unit) on the compressed air in the tank unit 2 from the
control circuit unit 5, and receives error Information when an error occurs. VWhen the
Information on the compressed air and the error information are received from the control
circuit unit 5, the operation circuit unit 6 displays the received information on the panel LED 6c.
When necessary, the operation circuit unit 6 emits the alarm sound by the buzzer 6d.

[0032] As Illustrated In Fig. 3, the control circuit unit 5 mainly includes a microprocessor (MPU :
Micro Processing Unit, control unit) 20, a converter circuit 21, an inverter circuit 22, and a noise
suppressing circuit 23.

[0033] The noise suppressing circuit 23 1s a circuit for suppressing noise of an input current
(AC current) from an AC power supply 29 that becomes a driving source of the air compressor
1, and serves as a noise filter. The noise suppressing circuit 23 removes noise overlapping the
iInput current (AC current) from the AC power supply 29, and then outputs the input current (AC
current) to the converter circuit 21.

[0034] The converter circuit 21 mainly includes a rectifying circuit 24, a boosting circuit 25, and
a smoothing circuit 26. The converter circuit 21 performs a so-called PAM (Pulse Amplitude
Modulation) control. In this regard, the PAM control is a method that controls the number of
revolutions of the motor unit 4 by changing pulse amplitude of output voltage by the converter
circuit 21. Meanwhile, the Inverter circuit 22 performs a so-called PWM (Pulse Width
Modulation) control. The PWM control is a method that controls the number of revolutions of
the motor unit 4 by changing a pulse width of output voltage.

[0035] The PAM control is a control method that is principally used in a high output or steady-
state operation, because it Is less In reduction of efficiency during low speed rotation In the
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motor unit 4 than the PWM control and copes with high speed rotation by raising voltage. On
the other hand, the PWM control is a control method that is principally used in a starting
operation or when voltage drops. The microprocessor 20 performs control by very
appropriately switching between the PAM control by the converter circuit 21 and the PWM
control by the inverter circuit 22, depending on the operating condition of the air compressor 1.

[0036] The rectifying circuit 24 and the smoothing circuit 26 of the converter circuit 21 serve to
rectify and smooth AC current performing the reduction (suppression) of noise by the noise
suppressing circuit 23, thus converting the AC current into DC voltage. A switching element
25a Is formed In the boosting circuit 25, and serves to perform the amplitude control of the DC
voltage, Iin response to a control instruction of the microprocessor 20. The boosting circuit 25 I1s
controlled through a boosting controller 27 that receives a PAM Instruction from the
microprocessor 20.

[0037] Further, a current detecting section 28 1s formed between the rectifying circuit 24 and
the boosting circuit 25 of the converter circuit 21. A current value detected by the current
detecting section 28 Is outputted to the microprocessor 20.

[0038] The Inverter circuit 22 serves to convert the DC voltage into the AC voltage having a
pseudo sine wave, by converting the pulse of the DC voltage converted by the converter circuit
21 to a positive or negative value at a predetermined period and simultaneously converting a
pulse width. By regulating this pulse width, it 1s possible to control the drive current quantity
(control current value, control current) as well as the number of revolutions of the motor unit 4,
as described above. As an output value for the Inverter circuit 22 i1s regulated, the
microprocessor 20 controls the driving amount of the motor unit 4.

[0039] The microprocessor 20 is a control unit that causes the pressure of the compressed air
of the tank unit 2 to be stabilized to 2.5 MPa to 4.0 MPa, by performing the driving control of
the converter circuit 21 and the inverter circuit 22. The microprocessor 20 includes an
operation processing unit (CPU : Central Processing Unit), an RAM (Random Access Memory)
used as a temporary storage area such as a work memory, and an ROM (Read Only Memory)
In which a control process program (for example, processing programs illustrated in Figs. 4Ato
7, Initial values of ON pressure values and OFF pressure values of respective operation modes
(power mode, Al mode, and silent mode), and a control current value) that will be described
below Is recorded. Further, the microprocessor 20 has a memory (non-volatile memory) that
records information about an operation mode shortly before power is cut off, during the power
cutoff.

[0040] Pressure information (pressure value in tank unit) about the compressed air in the tank
unit 2 detected by the pressure sensor 12 and current-value information (information about
drive current value) detected by the current detecting section 28 are Inputted to the
microprocessor 20. Meanwhile, the microprocessor 20 i1s configured to output the control
iInformation (PAM Instruction, PWM Instruction) to the converter circuit 21 and the inverter
circuit 22. The converter circuit 21 and the inverter circuit 22 execute the driving control of the
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motor unit 4, based on the control information outputted by the microprocessor 20.

[0041] The microprocessor 20 outputs the PAM instruction to the boosting controller 27, thus
controlling the switching element 25a of the boosting circuit 25 through the boosting controller
27, and performing the driving control of the converter circuit 21. Likewise, the microprocessor
20 outputs the PWM Instruction to the inverter circuit 22, thus controlling the inverter circuit 22.

[0042] In the case of performing the PAM control or the PWM control, the microprocessor 20
determines the operation amount of the converter circuit 21 and the inverter circuit 22 and
performs the driving control of the motor unit 4 to reach a targeted drive current value and a
targeted pressure value In the tank unit 2, based on the drive current value detected by the
current detecting section 28 and the pressure information detected by the pressure sensor 12.

[0043] Next, the processing contents of the microprocessor 20 will be described. Fig. 4Ais a
flowchart illustrating the processing contents of the microprocessor 20 that i1s executed when a
power switch that is one of an operation switch 6b In the operation circuit unit 6 is pushed down
by a user. The microprocessor 20 repeatedly determines whether the power switch iIs pushed
down, at regular intervals, immediately after a plug of the air compressor 1 iIs inserted into a
socket. WWhen the pushing down of the power switch I1s detected through the operation circuit
unit 6, the microprocessor 20 executes the interruption process when the power switch pushed
down Illustrated in Fig. 4A.

[0044] The microprocessor 20 determines whether an LED of the power switch In the
operation circuit unit © 1s turned on (S5.10). To be more specific, when the power switch in the
operation circuit unit 6 is operated to supply the power, the LED of the power switch is turned
on due to the supplied power. Further, when the power switch Is operated to cut off the power
In the state where the LED of the power switch Is turned on, the LED of the power switch Is
turned off due to the power cutoff. WWhen the LED of the power switch is thus turned on or off,
turning-on and turning-off information (turning-on information and turning-off information)
about the LED of the power switch is outputted from the operation circuit unit 6 to the
microprocessor 20.

[0045] VWhen It I1s determined that the LED of the power switch i1s turned on (Yes in S.10),
based on the turning-on and turning-off information received from the operation circuit unit 6,
the microprocessor 20 records (or changes) in a predetermined area of the RAM the turning-
off iInformation as the turning-on and turning-off information in the LED of the power switch
(5.11), thus completing the process. In contrast, when it iIs determined that the LED of the
power switch Is turned off, based on the turning-on and turning-off information received from
the operation circuit unit 6 (No In $.10), the microprocessor 20 records (or changes) In a
predetermined area of the RAM the turning-on information as the turning-on and turning-off
Information In the LED of the power switch (S.12), thus completing the process. The
microprocessor 20 reads the turning-on and turning-off information recorded in the RAM If

necessary, so that it may determine whether the LED of the power switch 1s turned on or not
(for example, $.102, S.111, $.131 and others that will be described below).
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[0046] Fig. 4B is a flowchart illustrating the processing contents of the microprocessor 20 that
IS executed when an operation mode switch that is one of an operation switch 6b In the
operation circuit unit 6 Is pushed down by a user. The microprocessor 20 repeatedly
determines whether the operation mode switch I1s pushed down, at regular intervals,
iImmediately after the power switch Is operated and the air compressor 1 Is started. VWhen the
pushing down of the operation mode switch I1s detected through the operation circuit unit 6, the
microprocessor 20 executes the Interruption process when the operation mode switch Is
pushed down illustrated in Fig. 4B.

[0047] The microprocessor 20 determines whether the Al mode Is set or not by pushing down
the operation mode switch in the operation circuit unit 6 (S5.20). To be more specific, when the
operation mode switch in the operation circuit unit 6 Is pushed down, it is possible to change
the setting of the operation mode In the order of the power mode, the Al mode, and the silent
mode every time when the operation mode switch is pushed down. When any operation mode
IS determined by pushing the operation mode switch down, the information of the set operation
mode Is transmitted from the operation circuit unit 6 to the microprocessor 20, and is recorded
In the RAM as the operation mode information. The microprocessor 20 reads the operation
mode Information of the RAM, so that it iIs determined whether the Al mode I1s set as the
operation mode information.

[0048] VWhen it I1s determined that the Al mode I1s set by the operation mode Iinformation
recorded In the RAM (Yes In $.20), the microprocessor 20 sets an Al mode flag recorded In the
predetermined area of the RAM in an ON state (5.21). In contrast, when It is determined that
the Al mode Is not set (No In $.20), the microprocessor 20 sets the Al mode flag recorded In
the predetermined area of the RAM In an OFF state (5.22). After the Al mode flag was set
(S5.21 or S.22), the microprocessor 20 sets an Al mode first start flag recorded in the
predetermined area of the RAM In an ON state (5.23).

[0049] In this regard, the Al mode first start flag i1s a flag that i1s set to the ON state (5.23)
iImmediately after the insertion of the air compressor 1 into the socket (S.104 that will be
described below) and when the operation mode is set and changed. VWhen the Al mode first
start flag 1s ON (Yes In $.115 that will be described below), In a process (S.116) that will be
described below, Initial values of the ON pressure value and the OFF pressure value of the
motor unit 4 in the Al mode are set, and an initial value of the control current value Is set.
Thereafter, the microprocessor 20 completes the interruption process when the operation
mode switch illustrated i1s pushed down in Fig. 4B.

[0050] Fig. 4C 1s a flowchart illustrating the processing contents in which the microprocessor
20 detects the pressure value In the tank unit 2. The microprocessor 20 executes an
Interruption process illustrated in Fig. 4C, per 100ms (100 milliseconds) immediately after the
air compressor 1 Is started by operating the power switch.

[0051] The microprocessor 20 acquires information on the pressure value in the tank unit 2
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from the pressure sensor 12, per 100ms (S.30), and then records the information in the RAM.
The microprocessor 20 completes an interruption process illustrated in Fig. 4C.

[0052] Figs. 5 to 7 are flowcharts illustrating processing contents in which the microprocessor
20 controls the driving of the motor unit 4, in the air compressor 1. In order for the
microprocessor 20 to control the motor unit 4, in the air compressor 1, the following three
conditions should be satisfied: 1) no error occurs, 2) the LED of the power switch iIs turned on,
3) the pressure value of the tank unit 2 is equal to or less than the ON pressure value.

1. 1) As for the condition that no error occurs, a power/voltage check interruption process
or a component-temperature check interruption process which are separately set are
started at predetermined time intervals, and it is determined whether the error is present
or not, based on the detected power/voltage or the value of the component temperature.
When the error occurs, the information on the error is recorded In the RAM, and the
microprocessor 20 performs the error check process (S.110 and $.130 that will be
described below).

2.2) As for the condition that the LED of the power switch Is turned on, it may be
determined by reading the turning-on and turning-off information recorded in the RAM
by the Iinterruption process when the power switch is pushed down as Iillustrated in Fig.
4A.

3. 3) As for the condition that the pressure value of the tank unit 2 is equal to or less than
the ON pressure value, as illustrated in Fig. 4C, the pressure value in the tank unit 2 is
detected every 100ms, so that it may be determined whether the detected pressure
value Is equal to or less than the ON pressure value, by the microprocessor 20.

[0053] Further, 3.0 MPa i1s recorded in the ROM of the microprocessor 20 as an initial value of
the ON pressure value in the Al mode, and 3.4 MPa is recorded in the ROM as an initial value
of the OFF pressure value. These Initial values of the ON pressure value and the OFF
pressure value are read from the ROM by a memory reading process (S.100 that will be
described below) that will be described below, are recorded in the RAM, and change the ON

pressure value and the OFF pressure value depending on subsequent processes (processes
S.109 and $.129 that will be described below).

[0054] Further, 13.0 A is recorded In the ROM as an initial value of the control current value
employed when the driving of the motor unit 4 is controlled. The control current value
represents an upper limit of a drive current value of the air compressor 1 that varies depending
on the driving control of the converter circuit 21 and the inverter circuit 22. Since the drive
current of the air compressor 1 may be detected by the current detecting section 28, the
microprocessor 20 performs the driving control of the converter circuit 21 and the inverter
circuit 22 such that the upper limit of the drive current detected by the current detecting section
28 1s equal to or less than the control current value. The control current value Is also read from
the ROM by the memory reading process (5.100 that will be described below) that will be
described below, Is recorded in the RAM, and is changed depending on subsequent processes
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(processes S5.109 and $.125 that will be described below).

[0055] As lllustrated In Fig. 5, the microprocessor 20 first performs a memory (non-volatile
memory) reading process, as the driving control of the motor unit 4 in the air compressor 1
(5.100). The memory (non-volatle memory) performing the reading process records
Information about a power failure socket flag that is set when the supply of power to the air
compressor 1 i1s abruptly stopped due to a power failure or the like, information about the
operation mode when a stop process Is performed by the power switch, and information about
a capacity (extension of tank capacity) of the tank unit 2. As described above, the
microprocessor 20 simultaneously performs the process of reading the initial values of the OFF
pressure value, the ON pressure value and the control current value in the Al mode, which are
recorded in the ROM. The information read by the microprocessor 20 is recorded in the RAM.

[0056] Next, the microprocessor 20 sets the amplification of the control current value that is
Increased or decreased when the operation mode is the Al mode, based on the information
about the capacity of the tank unit 2 recorded Iin the RAM (5.101). Generally, when the
capacity of the tank unit 2 1s large, the amplification value Is increased. According to the
present embodiment, in the case of a general tank capacity, the current value Is increased or
reduced by 0.1 A (for example, $.109 and $.125 that will be described below). However, when
an auxiliary tank is formed in the tank unit 2, an amplification value Is increased 1.5 times.
When the auxiliary tank is formed and thus the tank capacity i1s 27 liters, the amplification value
IS Increased 2.5 times. According to the present embodiment, a case where no auxiliary tank is
formed and the tank capacity is not 27 liters, namely, a case where the control current value is
Increased or reduced by 0.1 A will be described.

[0057] The microprocessor 20 determines whether the LED of the power switch is turned on or
not (S.102). When the LED of the power switch is turned on (Yes in $.102), the Al mode first
start flag recorded in the RAM is set to OFF (S.103). When the LED of the power switch is not
turned on (No In $.102), the Al mode first start flag recorded in the RAM is set to ON (5.104).

[0058] After the Al mode first start flag was set (S.103 or $.104), the microprocessor 20
performs a process of clearing a timer counter for the Al mode (5.105). The timer counter for
the Al mode Is a counter used to detect a time that passed after the control is started by the Al
mode.

[0059] The microprocessor 20 determines whether the operation mode Is set to the Al mode
or not (S5.106). To be more specific, the microprocessor 20 determines whether the operation

mode Is set to the Al mode or not, based on the ON/OFF information on the Al mode flag
recorded in the RAM.

[0060] When the operation mode is not set to the Al mode (No in $.106), the microprocessor
20 records the ON pressure value and the OFF pressure value for each operation mode in the
RAM, as fixed values (S5.107). Depending on the set operation mode, the ON pressure value
and the OFF pressure value in the motor unit 4 vary, and the pressure state maintained in the
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tank unit 2 vary. The microprocessor 20 uses the determined ON pressure value and the OFF
pressure value as the fixed values, and performs the driving control of the motor unit 4.

[0061] VWhen the operation mode Is set to the Al mode (Yes In $.106), the microprocessor 20
determines whether 30 seconds have passed based on the timer counter (5.108). In detall, the
microprocessor 20 determines whether a multiple of 30 seconds passed based on the timer
counter. Therefore, when 30 seconds, 60 seconds, 90 seconds, ... have passed after the
process (5.105) of clearing the timer counter (more precisely, In first detection timing
iImmediately after every 30 seconds have passed), it iIs determined that 30 seconds have
passed based on the timer counter.

[0062] VWhen 1t Is determined that 30 seconds have passed based on the timer counter (Yes In
S.108), the microprocessor 20 performs the process of lowering the ON pressure value and
the OFF pressure value and the control current value of the Al mode, which are recorded In
the RAM, by one stage (5.109). To be more specific, the microprocessor 20 lowers the ON
pressure value and the OFF pressure value only by 0.1 MPa, and lowers the control current
value only by 0.1A. However, when the ON pressure value of the Al mode recorded in the RAM
IS already 2.5 MPa, the process of lowering the ON pressure value is not performed. VWhen the
OFF pressure value 1s 2.9 MPa, the process of lowering the OFF pressure value Is not
performed. Likewise, when the control current of the Al mode recorded in the RAM is 12.0A,
the process of lowering the control current value 1s not performed.

[0063] When a state where the operation mode Is set to the Al mode (Yes In $.106) and a
pressure value In the tank unit 2 that will be described below iIs more than the ON pressure
value (No In $.112) is maintained for a lengthy time (a case where the process from $.106 to
S.114 Is repeatedly executed), a state where the motor unit 4 stops driving iIs maintained for a
lengthy time. Thus, It may be determined that little compressed air is used. For example, this
situation may be a situation where work is stopped or completed or a user Is resting.

[0064] Therefore, unless the motor unit 4 i1s driven even when 30 seconds have passed after
the timer counter of the Al mode Is cleared, the driving amount of the motor unit 4 may be
reduced by lowering the ON pressure value, the OFF pressure value, and the current control
value by one stage. Further, it is possible to reduce power required for driving the motor unit 4
and to reduce a load applied to the tank unit 2, the motor unit 4 and the compressed air
generating unit 3, according to the use condition.

[0065] After the process of S.107 or the process of $.109 was performed, or when the process
of S.108 Is No, the microprocessor 20 determines whether an error occurs or not, based on
the presence of error information recorded in the RAM (S5.110). Unless the error occurs (No In
S110), the microprocessor 20 determines whether the LED of the power switch Is turned on
(5.111). When the LED of the power switch is turned on (Yes in $.111), the microprocessor 20
determines whether the pressure value In the tank unit 2 1s equal to or less than the ON

pressure value, based on the information on pressure value In the tank unit 2 recorded In the
RAM (S.112).
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[0066] When the error occurs (Yes In $110), the LED of the power switch I1s not turned on (No
N S.111), or a pressure value In the tank unit 2 is not equal to or less than the ON pressure
value (No In $.112), the microprocessor 20 determines whether a time passed by a multiple of
60 seconds, based on the timer counter (S5.113). Further, when the time passed by the multiple
of 60 seconds (Yes In $.113), the ON pressure value, the OFF pressure value and the control
current value of the Al mode, recorded In the RAM, are recorded In the memory (non-volatile
memory) (5.114). When the time has not passed by the multiple of 60 seconds (No In S.113),
or when the ON pressure value, the OFF pressure value and the control current value are
recorded In the memory (non-volatile memory) (S.114), the microprocessor 20 shifts the
process to process (S5.106) of determining whether the operation mode iIs set to the Al mode,
and repeatedly executes the processes subsequent to the above-described process (S.106)
again.

[0067] Meanwhile, when the pressure value In the tank unit 2 i1s equal to or less than the ON
pressure value (Yes in S.112), the microprocessor 20 determines whether the Al mode first
start flag recorded Iin the RAM is ON or not (S.115). When the Al mode first start flag is ON
(Yes In S.1195), the microprocessor 20 sets the initial values of the ON pressure value, the OFF
pressure value and the control current value in the Al mode, recorded in the ROM, to the Initial
values of the respective values in the Al mode, and records them in the RAM (5.116). In detaill,
the ON pressure value Is set to 3.0 MPa, the OFF pressure value 1s set to 3.4 MPa, and the
control current value Is set to 13.0A.

[0068] VWhen the Al mode first start flag 1s OFF (No In $.115), or the ON pressure value, the
OFF pressure value and the control current value are set to the initial values (S.116), the
microprocessor 20 performs the process of driving the motor unit 4 (S.117). Thereafter, the
microprocessor 20 performs the process of clearing the timer counter for the Al mode (S.118),
and sets the ON pressure value, the OFF pressure value and the control current value, based
on the operation mode information recorded in the RAM (S.119).

[0069] In this regard, when the operation mode Is the Al mode and the Al mode first start flag
IS ON (Yes In $.115), the ON pressure value, the OFF pressure value and the control current
value In the Al mode are set by the Initial values that are set in S.116. Further, when the
operation mode Is the Al mode and the Al mode first start flag 1s OFF (No in $.115), the ON
pressure value, the OFF pressure value and the control current value that are reduced per 30
seconds In step S.109 are used.

[0070] The microprocessor 20 determines whether the operation mode Is set to the Al mode,
based on the ON/OFF information of the Al mode flag recorded in the RAM (5.120). VWhen the
operation mode Is not set to the Al mode (No In $.120), the microprocessor 20 sets the ON
pressure value and the OFF pressure value that are preset for each operation mode, as the
fixed ON pressure value and OFF pressure value (S.121), and performs the driving of the
motor unit 4.
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[0071] When the operation mode Is set to the Al mode (Yes In $.120), the microprocessor 20
determines whether one second passed or not, based on the timer counter (S.122). In detall,
the microprocessor 20 determines whether time passed by a multiple of one second, based on
the timer counter. Thus, when time of one second, two seconds, three seconds, ... passed
after the process (5.118) of clearing the timer counter (in more detail, every one second, and
at an initial detection timing after each second), it is determined that one second passed based
on the timer counter.

[0072] When one second passes (Yes In $.122), the microprocessor 20 determines whether
the pressure value in the tank unit 2 i1s equal to or less than the driving pressure (Hereinafter,
The driving pressure Is referred to as a driving pressure value) of the driving tool, based on the
Information on the pressure value in the tank unit 2 recorded in the RAM (S.123). By way of
example, 2.8 MPa may be used as this driving pressure value. WWhen the pressure value in the
tank unit 2 I1s equal to or less than the driving pressure value (Yes In $.123), the
microprocessor 20 determines whether the pressure value in the tank unit 2 is equal to or less
than the ON pressure value of the Al mode recorded in the RAM (S.124).

[0073] When the pressure value In the tank unit 2 Is equal to or less than the ON pressure
value of the Al mode (Yes In $.124), the microprocessor 20 performs a process of raising the
control current value of the Al mode recorded In the RAM by one stage (5.125). To be more
specific, the microprocessor 20 according to this embodiment performs the process of raising
the control current value by 0.1A. When the recorded control current value 1s 14.0A, the
microprocessor 20 does not perform the process of raising the control current value.

[0074] When the pressure value In the tank unit 2 is equal to or less than the driving pressure
value and the pressure value In the tank unit 2 is equal to or less than the ON pressure value
of the Al mode, It may be determined that the compressed air in the tank unit 2 does not follow
the use condition of the air in the driving tool. Hence, In order to frequently determine a
pressure condition in the tank unit 2 and to follow the use condition of the air, by a process
(5.123) of determining whether the pressure value in the tank unit 2 i1s equal to or less than the
driving pressure value and a process (S.124) of determining whether the pressure value in the
tank unit 1s equal to or less than the ON pressure value every second (S. 122), the control
current value i1s rapidly increased in a short time (every second). By rapidly increasing the
control current value in a short time (every second), it is possible to rapidly increase the driving
ability of the motor unit 4, and to perform the process of advancing an increase In pressure of
the compressed arr.

[0075] VWhen one second has not passed based on the timer counter (No In $.122), the
pressure value in the tank unit 2 i1s not equal to or less than the driving pressure value (No In
S.123), the pressure value in the tank unit 2 i1s not equal to or less than the ON pressure value
recorded In the RAM (No In $.124), or the process Is performed in S.125, the microprocessor
20 determines whether 10 seconds have passed based on the timer counter (5.126). In detall,
the microprocessor 20 determines whether time passed by a multiple of 10 seconds, based on
the timer counter. Therefore, when time passed by 10 seconds, 20 seconds and 30 seconds,
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... from the process (5.118) of clearing the timer counter (in more detail, every 10 seconds,
and at an Initial detection timing after 10 seconds), it iIs determined that 10 seconds have
passed based on the timer counter.

[0076] When It Is determined that 10 seconds have passed based on the timer counter (Yes In
S.126), the microprocessor 20 determines whether the pressure value in the tank unit 2 is
equal to or less than the driving pressure value, based on the information on the pressure
value In the tank unit 2 recorded in the RAM (S.127). Further, when the pressure value In the
tank unit 2 1s equal to or less than the driving pressure value (Yes In $.127), the
microprocessor 20 determines whether the pressure value in the tank unit 2 is equal to or less
than the ON pressure value recorded in the RAM (5.128).

[0077] When the pressure value In the tank unit 2 i1s equal to or less than the ON pressure
value recorded in the RAM (Yes In $.128), the microprocessor 20 performs a process of raising
the ON pressure value of the Al mode recorded Iin the RAM only by 0.1 MPa, and
simultaneously raising the OFF pressure value only by 0.1 MPa (5.129). However, the
microprocessor 20 does not perform the process of raising the ON pressure value when the
recorded ON pressure value I1s 3.6 MPa, and does not perform the process of raising the OFF
pressure value when the recorded OFF pressure value i1s 4.0 MPa.

[0078] When the pressure value In the tank unit 2 is equal to or less than the driving pressure
value (Yes In S.127), and a situation where the pressure value in the tank unit 2 is equal to or
less than the ON pressure value (Yes in $.128) 1s continued for 10 seconds or more (Yes In
S.126), It may be determined that the use amount of the air increases In the driving tool. Here,
the driving pressure value that i1s the standard for determining the pressure value Iin the tank
unit 2 Is an example of a value that is determined based on the pressure value In the tank unit
2 required when the high pressure tool Is used. Since the driving pressure value 1s changed by
the used driving tool, the driving pressure value may be changed depending on the used tool.

[0079] Therefore, when the pressure value In the tank unit 2 is equal to or less than the driving
pressure value, it may be determined that the pressure value in the tank unit 2 becomes too
low, and the compressed air sufficient to use the driving tool is not stored in the tank unit 2, due
to an increase In using amount of the air. Hence, when the pressure value In the tank unit 2 Is
equal to or less than the driving pressure value (Yes Iin $.127), and a situation where the
pressure value in the tank unit 2 i1s equal to or less than the ON pressure value (Yes In $.128)
IS continued for 10 seconds or more (Yes In $5.126), it i1s possible to increase the amount of
compressed air that may be supplied to the tank unit 2 and to supply a relatively large amount
of compressed air, by increasing both the ON pressure value and the OFF pressure value
(5.129). Further, 1t I1s possible to increase the supply amount of the compressed air until the
motor unit 4 Is restarted (the pressure value in the tank unit 2 reaches the ON pressure value)
after the tank unit 2 reaches the OFF pressure value and assumes a full state, by raising both
the ON pressure value and the OFF pressure value, as such.

[0080] Further, when 10 seconds have not passed based on the timer counter (No In $.126),
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the pressure value In the tank unit 2 is not equal to or less than the driving pressure value (No
In S.127), the pressure value In the tank unit 2 i1s not equal to or less than the ON pressure
value of the Al mode recorded in the RAM (No In $.128), the process of $.129 Is performed, or
the process of S5.121 1s performed, the microprocessor 20 determines whether the error
occurs, based on the presence of the error information recorded in the RAM (5.130).

[0081] VWhen no error occurs (No In $130), the microprocessor 20 determines whether the
LED of the power switch is turned on (S.131). When the LED of the power switch is turned on
(Yes In $.131), the microprocessor 20 determines whether the pressure value in the tank unit 2
IS equal to or more than the OFF pressure value, based on the information on the pressure
value In the tank unit 2 recorded in the RAM (S5.132). When the pressure value in the tank unit
2 1S not equal to or more than the OFF pressure value (No In $.132), the microprocessor 20
shifts the process to process (S.120) of determining whether the operation mode i1s set to the
Al mode, and repeatedly executes the processes subsequent to the above-described process

(5.120) again.

[0082] When the error occurs (Yes Iin S130), the LED of the power switch is not turned on (No
In $.131), or the pressure value In the tank unit 2 is equal to or more than the OFF pressure

value (Yes in $.132), the microprocessor 20 sets the Al mode first start flag to an OFF state
(5.133), and stops driving the motor unit 4 (5.134).

[0083] The microprocessor 20 records, In the memory (non-volatile memory), information on
the power failure socket flag, information on the operation mode when the stop process iIs
performed by the power switch, and information on the OFF pressure value, the ON pressure
value and the control current value in the Al mode, according to the processing contents of
S.130 to S.132 (S.135), shifts the process to process (S.105) of determining whether the
operation mode Is set to the Al mode, and repeatedly executes the processes subsequent to
the above-described process (S.105) again.

[0084] Figs. 8A and 8B are diagrams Illustrating change in pressure value in the tank unit 2
when the operation mode is not set to the Al mode but Is set to the power mode. When the
operation mode Is set to the power mode, the ON pressure value Is fixed to 3.9MPa and the
OFF pressure value Is fixed to 4.4 MPa. The change In pressure value In the tank unit 2
llustrated in Fig. 8A represents a case where a large amount of compressed air in the tank unit
2 1s consumed, while the change In pressure value In the tank unit 2 illustrated in Fig. 8B
represents a case where a small amount of compressed air in the tank unit 2 iIs consumed.

[0085] When the operation mode Is not set to the Al mode, the pressure value In the tank unit
2 1S maintained In the range from 3.9 MPa to 4.4 MPa, which 1s pressure between the ON
pressure value and the OFF pressure value set to the power mode. Hence, even In the case
where a large amount of compressed air in the tank unit 2 1Is consumed, as well as a case
where a small amount of compressed air in the tank unit 2 1Is consumed, the pressure value In
the tank unit 2 Is maintained in the range from 3.9 MPa to 4.4 MPa, which i1s a high pressure
value. Thus, an excessively high pressure load may be applied to the tank unit 2, the motor
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unit 4, the compressed air generating unit 3, and the like.

[0086] Figs. 9A and 9B are diagrams illustrating change in pressure state in the tank unit when
the operation mode Is set to the Al mode. The change In pressure value In the tank unit 2
llustrated in Fig. 9A represents a case where a large amount of compressed air in the tank unit
2 1s consumed, while the change In pressure value In the tank unit 2 illustrated in Fig. 9B
represents a case where a small amount of compressed air in the tank unit 2 iIs consumed.

[0087] When the operation mode Is set to the A1 mode and a large amount of compressed air
In the tank unit 2 is consumed, as Iillustrated in Fig. 9A, the control current value Is increased
and the driving force of the motor unit 4 Is also increased. Thus, the compressed air may
produce for a short time (the pressure value in the tank unit 2 is rapidly increased), and the ON
pressure value and the OFF pressure value are increased (the ON pressure value and the
OFF pressure value are changed to values that are higher than the ON pressure value and the
OFF pressure value set as the initial values). Consequently, it iIs possible to more rapidly
ensure a larger amount of compressed air.

[0088] Further, when the operation mode Is set to the Al mode and a small amount of
compressed air in the tank unit 2 Is consumed, as illustrated in Fig. 9B, the control current
value Is decreased, and the ON pressure value and the OFF pressure value are also
decreased (the ON pressure value and the OFF pressure value are changed to values that are
lower than the ON pressure value and the OFF pressure value set as the Initial values).
Consequently, 1t i1s possible to keep a down time of the motor unit 4 long, In addition to
preventing the interior of the tank unit 2 from being kept to an excessively high pressure value.

[0089] As such, since the down time of the motor unit 4 may be kept long and the operation
thereof may be performed Iin a low pressure zone, It Is possible to prevent an excessively high
pressure load from being applied to the compressed air generating unit 3, the motor unit 4 and
the tank unit 2. Further, since the down time of the motor unit 4 may be long and the
compressing operation after the restarting operation may be performed in the low pressure
zone, It Is possible to improve silent performance in the air compressor 1. Further, since the
control current value Is reduced, the down time of the motor unit 4 i1s kept long, and the
operation Is performed In the low pressure zone, It iIs possible to achieve a reduction in power
consumption of the motor unit 4.

[0090] Although the air compressor according to the invention is illustrated with reference to
the air compressor 1 according to the embodiment, the air compressor according to the
iInvention is not limited to the above-described embodiment. It is apparent to those skilled in the
art that various changes or modifications realizing the same effects as the embodiment will be
made without departing from the scope of claims.

[0091] For example, In the air compressor 1 according to the embodiment, the process
(5.109) of lowering the ON pressure value, the OFF pressure value and the control current
value by one stage Is executed after determination every 30 seconds (S.108), the process
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(5.129) of raising the ON pressure value and the OFF pressure value by one stage i1s executed
after determination every 10 seconds (5.126), and the process (S.125) of raising the control
current value by one stage Is executed after determination every 1 second (5.122). However,
each determining time i1s not necessarily Iimited to the time illustrated in the embodiment.
These times may be appropriately changed depending on the tank capacity of the tank unit 2,
the kind of the driving tool that is mainly used or the like.

[0092] In the air compressor 1 according to the embodiment, the process of increasing or
decreasing the ON pressure value and the OFF pressure value in the Al mode Is performed by
0.1 MPa, but amounts of increasing or decreasing the ON pressure value and the OFF

pressure value are not necessarily limited to 0.1 MPa. This value may be larger or smaller than
0.1 MPa.

[0093] The amount of increasing or decreasing the ON pressure value and the amount of
Increasing or decreasing the OFF pressure value are not necessarily limited to a configuration
IN which they are increased or reduced by the same value. For example, the amount of
Increasing or decreasing the ON pressure value and the amount of increasing or decreasing
the OFF pressure value may be configured to be increased or reduced by different values.
Further, the amount of increasing or decreasing the ON pressure value and the amount of
Increasing or decreasing the OFF pressure value may be configured to be increased or
reduced by different pressure values in the case of raising or lowering the values.

[0094] For example, when the pressure value Iin the case of raising the value is set to be four
times as large as the pressure value In the case of lowering the value, this may prevent the
pressure control process in the tank unit 2 from being performed with the pressure value In the
tank unit 2 sticking to an upper limit of the increased ON pressure value or a lower limit of the
decreased OFF pressure value. In this case, at least the motor unit 4 or the like may be driven.
Further, the amounts of increasing or decreasing the ON pressure value and the OFF
pressure value may not be constant but may be changed depending on the pressure state In
the tank unit 2 or the down time or operation time of the motor unit 4.

[0095] In order for the air compressor 1 according to the embodiment to determine the
process of raising the ON pressure value, the OFF pressure value and the control current
value by one stage, it iIs determined whether the pressure value in the tank unit 2 1s equal to or
less than the driving pressure value (S5.123, S.127). As an example of the pressure value,
2.8MPa may be employed. However, the invention is not necessarily imited to 2.8 MPa.

[0096] In the embodiment, It Is assumed that the high pressure tool is employed as the driving
tool connected to the air compressor 1, and, for example, 2.8 MPa 1s used to provide a
sufficient amount of compressed air. However, values other than 2.8 MPa that is used by way
of example may be utilized depending on the kind of the driving tool that is to be used or the
using condition. For example, In the case of using only a low pressure tool, even a pressure
value lower than 2.8 MPa satisfies a pressure value (driving pressure value) required to drive
the driving unit. Thus, based on this pressure value, it is possible to determine the process of
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raising the ON pressure value, the OFF pressure value and the control current value by one
stage.
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P AT ENTIKRAYVY

1. Luftkompressor (1) omfattende:

en tankenhed (2), som opbevarer trykluft;

en motorenhed (4), som danner trykluft til opbevaring i tankenheden (2);

en trykregistreringsenhed (12), som registrerer en trykveaerdi i tankenheden (2); og

en reguleringsenhed (5), som driver motorenheden (4), nar en trykveerdi i tanken-
heden (2) registreret af trykregistreringsenheden (12) er lig med eller mindre end en mo-
torigangsaetningstrykvaerdi, og standser motorenheden (4), nar trykveaerdien i tankenheden
(2) registreret af trykregistreringsenheden (12) er lig med eller stgrre end en motor-
standsningstrykveerdi, kendetegnet ved, at reguleringsenheden (5) i en tilstand,
hvor motorenheden (4) er standset, reducerer enten motorigangsatningstrykveerdien eller
motorstandsningstrykvaardien og reducerer en reguleringsstremveerdi til drift af motoren-
heden (5), hver gang et fgrste forudbestemt tidsrum er hengaet.

2. Luftkompressor (1) ifglge krav 1.

hvor reguleringsenheden (5) i en tilstand, hvor motorenheden (4) er igangsat, og en
trykveerdi i tankenheden (2) registreret af trykregistreringsenheden (12) enten er lig med
eller mindre end en forudbestemt veerdi, gradvist forgger enten motorigangseetningstryk-
vaerdien eller motorstandsningstrykveerdien, hver gang et andet forudbestemt tidsrum er
hengaet, og gradvist forgger reguleringsstremvaerdien, hver gang et tredje forudbestemt
tidsrum er hengaet, og

hvor det tredje forudbestemte tidsrum er kortere end det andet forudbestemte tids-
rum.

3. Luftkompressor (1) ifglge et hvilket som helst af kravene 1 eller 2, hvor regule-
ringsenheden (5) aandrer motorstandsningstrykvaerdien, nar en variation i trykveerdien i
tankenheden (2) registreret af trykbestemmelsesenheden (12) er mindre end en forudbe-
stemt variation.

4, Luftkompressor (1) ifglge krav 1,

hvor reguleringsenheden (5) gradvist reducerer motorigangseetningstrykvaerdien og
motorstandsningstrykveaerdien, hver gang et forste forudbestemt tidsrum er hengaet i til-
standen, hvor motorenheden (4) er standset, og

hvor reguleringsenheden (5) gradvist forgger motorigangsatningstrykveerdien og
motorstandsningstrykveaerdien i trin, hver gang et andet forudbestemt tidsrum er hengaet i
tilstanden, hvor motorenheden (4) er igangsat, og en trykveerdi i tankenheden (2) regi-
streret af trykregistreringsenheden (12) er lig med eller mindre end en driftstrykveaerdi pa-
kraevet for at drive en driftsenhed forbundet til luftkompressoren (1).

5. Luftkompressor (1) ifglge krav 2, hvor reguleringsenheden (5) gradvist reducerer
en reguleringsstreamveerdi til drift af motorenheden (4), hver gang et fgrste forudbestemt
tidsrum er hengaet i tilstanden, hvor motorenheden (4) er standset, og hvor regulerings-
enheden (5) gradvist forgger reguleringsstremveaardien, hver gang et tredje forudbestemt
tidsrum er hengaet i tilstanden, hvor motorenheden (4) er igangsat, og en trykvaerdi |
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2

tankenheden (2) registreret af trykregistreringsenheden (12) er lig med eller mindre end
en driftstrykveerdi pakraevet for at drive en driftsenhed forbundet til luftkompressoren (1).

6. Luftkompressor ifglge krav 1 eller 2, hvor reguleringsenheden (5) gradvist reduce-
rer en reguleringsstremveerdi til drift af motorenheden (4), hver gang et fgrste forudbe-
stemt tidsrum er hengaet i tilstanden, hvor motorenheden (4) er standset,

hvor reguleringsenheden (5) gradvist forgger motorigangseetningstrykveerdien og
motorstandsningstrykveerdien i trin, hver gang et andet forudbestemt tidsrum er hengaet i
tilstanden, hvor motorenheden (4) er igangsat, og en trykveerdi i tankenheden (2) regi-
streret af trykregistreringsenheden (12) er lig med eller mindre end en driftstrykvaardi pa-
kraevet for at drive en driftsenhed forbundet til luftkompressoren (1),

hvor reguleringsenheden (5) gradvist forgger reguleringsstremveaerdien, hver gang et
tredje forudbestemt tidsrum er hengaet i tilstanden, hvor motorenheden (4) er igangsat,
0og en trykveerdi | tankenheden (2) registreret af trykregistreringsenheden (12) er lig med
eller mindre end en driftstrykveerdi pakraevet for at drive en driftsenhed forbundet til luft-
kompressoren (1),

hvor det andet forudbestemte tidsrum er kortere end det fgrste forudbestemte tids-
rum, og

hvor det tredje forudbestemte tidsrum er kortere end det andet forudbestemte tids-
rum.
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