APPARATUS UTI LI ZI NG HI GH PRESSURE Al R

BACKGROUND OF THE | NVENTI ON

Field of the Invention

The present invention relates to an apparat
utilizes high-pressure air therein, with an air pip
connected thereto as a line for supplying high-pres
air.

Description of the Related Art

Device chips for use in electronic equipmen

including mobile phones, computers, etc., are

manufactured from wafers made of a material such as

silicon (Si) or silicon carbide (SiC). Specificall
plurality of intersection projected dicing lines ar
established on the face side of a wafer, and device
as integrated circuits (ICs) or large-scale-integra
(LSI) circuits are formed in respective areas demar
on the face side by the projected dicing lines. Th
wafer is thinned down by being ground from its reve
side, and divided along the projected dicing lines
individual device chips. In a step of producing
individual device chips from wafers, there are used
grinding apparatus for grinding the wafers, a cutti

apparatus for dividing the wafers, a laser processi
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apparatus, and so on (see, for example, JP 2009-246 098A,

JP 2010-036275A, and JP 2012-002604A). These appar atuses
utilize high-pressure air for actuating suction sou rces
that apply suction forces to chuck tables for holdi ng
wafers under suction, cleaning wafers that have bee n
processed, actuating bearings for rotating spindles , and

in various other applications.

SUWWARY OF THE | NVENTI ON
An air compressor for use as a high-pressur e air
supply source is disposed outside of an apparatus
involved in the step of producing individual device chips

from wafers. The air compressor compresses air and

supplies compressed high-pressure air through an ai r pipe
to the apparatus. At this time, the high-pressure air may
possibly be mixed with oil such as lubricating oil used
in the air compressor. If the high-pressure air su pplied
to the apparatus is mixed with oil, then the oil te nds to
be applied to a wafer processed by the apparatus to lower
the quality of the wafer, applied to an optical sys tem in
the apparatus to degrade the optical system, or app lied

to an actuating mechanism to cause an operation fai lure.
One solution is to remove the oil from the high-pre ssure
air with a filter placed in the air pipe through wh ich
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the high-pressure air flows. However, the filter m
contaminated by the oil so much that the filter may
longer be able to remove the oil from the high-pres
air and that the oil trapped by the filter may be
released from the filter. If the apparatus continu

operate regardless of such a filter malfunction, oi

induced problems inflicted on the apparatus may gro

larger while the apparatus supervisor remains unnot
possibly resulting in a large loss.

It is therefore an object of the present in
to provide an apparatus that is capable of monitori
high-pressure air supplied thereto and reporting wh
high-pressure air is mixed with oil.

In accordance with an aspect of the present
invention, there is provided an apparatus that util
high-pressure air therein. The apparatus includes
body, an air pipe configured to be supplied with hi
pressure air from a high-pressure air supply source
supply the high-pressure air into the main body, a
configured to remove oil contained in the high-pres
air flowing through the air pipe, a gas detector
configured to detect an organic gas derived from oi
contained in the high-pressure air that has passed

through the filter, and a reporting unit configured
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report, when the gas detector detects the organic g
contained in the high-pressure air, that the high-
pressure air is mixed with the oil.

Preferably, the high-pressure air supply so
that supplies the air pipe with the high-pressure a
an air compressor.

Preferably, the apparatus further includes
off valve configured to stop the flow of the high-
pressure air in the air pipe if the reporting unit
reports that the high-pressure air is mixed with th

Preferably, the apparatus further includes
auxiliary gas detector disposed in the air pipe and
configured to detect an organic gas contained in th
high-pressure air prior to passing through the filt

The apparatus according to the aspect of th
present invention includes the filter configured to
remove oil contained in the high-pressure air flowi
through the air pipe and the gas detector configure
detect an organic gas derived from oil and containe
the high-pressure air that has passed through the f
The apparatus further includes the reporting unit
configured to report, when the gas detector detects
organic gas contained in the high-pressure air, tha

high-pressure air is mixed with the oil.
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If the high-pressure air that has passed th
the filter contains the organic gas, it is understo
that the filter has been contaminated to the extent
the high-pressure air is mixed with oil. Since the
pressure air mixed with oil would otherwise be intr
into the apparatus, the air pipe may be shut off, f
example, to prevent the oil from entering the appar
and the contaminated filter may be replaced with a
filter that is effective to sufficiently remove the
from the high-pressure air. Inasmuch as the operat
the apparatus according to the present invention ca
deal with oil-induced problems before they become w
in response to a report from the reporting unit, th
expenditure of time and cost required to recover th
filter or other components may be reduced.

Consequently, according to the present inve
there is provided an apparatus capable of monitorin
supplied high-pressure air and reporting when the h
pressure air is mixed with oll.

The above and other objects, features and
advantages of the present invention and the manner
realizing them will become more apparent, and the
invention itself will best be understood from a stu

the following description and appended claims with
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reference to the attached drawings showing a prefer red

embodiment of the invention.

BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG. 1 is a perspective view schematically
illustrating an apparatus that is supplied with hig h-

pressure air and a high-pressure air supply source;

FIG. 2A is a view schematically illustratin g an
example of air piping incorporated in the apparatus ; and
FIG. 2B is a view schematically illustratin g an

example of air piping incorporated in a modified

apparatus.

DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBCODI MENT
A preferred embodiment of the present inven tion
will hereinafter be described with reference to the
accompanying drawings. ldentical parts are denoted by

identical reference signs throughout views. FIG. 1

schematically illustrates, in perspective, an appar atus 2
according to the present embodiment and a frame uni t11
including a wafer 1 to be processed by the apparatu s 2.
The frame unit 11 includes an annular frame 7 with an

opening defined centrally therein, a dicing tape 9

affixed to the frame 7 to close the opening, and th e
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wafer 1 disposed on the dicing tape 9 within the op
The wafer 1 is, for example, a substrate shaped as
substantially circular plate made of a material suc
Si, SiC, gallium nitride (GaN), gallium arsenide (G
or other semiconductor materials, or a material suc
sapphire, glass, or quartz. The wafer 1 has a face
including a plurality of areas demarcated by a plur
of intersecting projected dicing lines. Devices su
ICs, LSI circuits, or light emitting diodes (LEDSs)
disposed respectively in the areas demarcated by th
projected dicing lines. The wafer 1 is divided alo
projected dicing lines into individual device chips
including the respective devices.

The apparatus 2 is, for example, a cutting
apparatus having an annular cutting blade. The waf
divided by the cutting apparatus, for example. How
the apparatus 2 is not limited to a cutting apparat
may be a laser processing apparatus for applying a
beam to a workpiece such as the wafer 1 to process
workpiece or a grinding apparatus for grinding a
workpiece such as the wafer 1 with grindstones. Ac
to the present embodiment, the apparatus 2 as a cut
apparatus will be described in detail below.

Before being loaded into the apparatus 2, t
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1 may integrally be combined with the dicing tape 9
the frame 7, providing the frame unit 11 including
wafer 1, the dicing tape 9, and the frame 7. When
wafer 1 of the frame unit 11 is divided into indivi
device chips by the apparatus 2, the individual dev
chips are supported on the dicing tape 9. Thereaft
dicing tape 9 is expanded to increase a distance be
adjacent ones of the device chips, making it easy t
up the device chips from the dicing tape 9.

As illustrated in FIG. 1, a cassette table
which a cassette 13 is placed is disposed in a corn
a main body 4 of the apparatus 2. The cassette 13
a plurality of frame units 11 therein and allows fr
units 11 to be unloaded therefrom and loaded therei
at a time. The cassette table 6 is vertically mova
upwardly and downwardly (in Z-axis directions) by a
lifting and lowering mechanism (not illustrated).
1, the cassette 13 placed on the cassette table 6 h
profile indicated by two-dot-and-dash lines. A tem
rest table 10 is disposed in a position on an upper
surface of the main body 4 adjacent to the cassette
6. The temporary rest table 10 includes a pair of
rails 8 movable toward and away from each other in

directions while being kept parallel to each other
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Y-axis directions (leftward and rightward direction
indexing feed directions). An unloading unit 12 fo
unloading a frame unit 11 out of the cassette 13 pl
on the cassette table 6 is disposed in a position 0
upper surface of the main body 4 adjacent to the
temporary rest table 10. The unloading unit 12 has
gripper on its front face for gripping the frame 7
frame unit 11.

For unloading a frame unit 11 from the cass
the unloading unit 12 is moved toward the cassette
causes the gripper to grip the frame 7 of the frame
11 in the cassette 13, and is then moved away from
cassette 13. The frame unit 11 gripped by the grip
now placed onto the temporary rest table 10. At th
time, the guide rails 8 are moved toward each other
the X-axis directions to sandwich the frame 7, wher
the frame unit 11 is positioned in a predetermined
position on the temporary rest table 10.

The main body 4 has an opening 4a defined i
upper surface thereof at a position adjacent to the
cassette table 6. The opening 4a is oblong in the
directions (forward and rearward directions or proc

feed directions). The opening 4a accommodates ther

ball-screw-type X-axis moving mechanism (processing
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unit), which is not illustrated, and a bellows-like
resistant and drip-resistant cover 26 covering an u
portion of the X-axis moving mechanism. The X-axis
mechanism is connected to a lower portion of an X-a
movable table 16 and has a function of moving the X
movable table 16 in the X-axis directions. The X-a
movable table 16 is movable between a loading/unloa
area near the cassette table 6 and a processing are
below a cutting unit 32, to be described later, for
example.

The X-axis movable table 16 supports thereo
table base 18 and a chuck table 20 disposed on the
base 18. The chuck table 20 has an upper surface a
as a holding surface 22 for holding a frame unit 11
including a wafer 1 thereon. A plurality of clamps
clamping the frame 7 of a frame unit 11 are dispose
radially outwardly of the chuck table 20 and angula
spaced at intervals around the chuck table 20. The
table 20 is movable in the X-axis directions by the
axis moving mechanism. The chuck table 20 includes
porous member exposed on the holding surface 22. A
suction channel (not illustrated) is defined in the
table 20 and has an end connected to the porous mem

and the other end connected to a suction source (no
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illustrated). The suction source is, for example,
aspirator that generates suction forces when suppli
with high-pressure air.

A frame unit 11 placed on the temporary res
10 is delivered therefrom to the chuck table 20 by
first delivery unit 14 disposed in a position on th
upper surface of the main body 4 adjacent to the
temporary rest table 10 and the opening 4a. The fi
delivery unit 14 has a shaft that protrudes upwardl
the upper surface of the main body 4 and is vertica
movable and rotatable about its central axis, an ar
extending horizontally from the upper end of the sh
and a holder disposed on the lower surface of a dis
end portion of the arm. The holder holds the frame
11 under suction forces generated by using high-pre
air supplied to the first delivery unit 14, for exa

For delivering a frame unit 11 from the tem
rest table 10 to the chuck table 20 by using the fi
delivery unit 14, the X-axis movable table 16 is mo
position the chuck table 20 in the loading/unloadin
area. Then, the holder of the first delivery unit
holds the frame 7 of the frame unit 11 placed on th
temporary rest table 10, and then, the shaft of the

delivery unit 14 is moved upwardly to lift the fram
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11 and rotated to move the frame unit 11 to a posit
above the chuck table 20. Thereafter, the shaft is
downwardly to lower the frame unit 11 onto the hold
surface 22 of the chuck table 20. The clamps 24 cl
frame 7 of the frame unit 11 in position, and the c
table 20 holds the wafer 1 on the holding surface 2
the dicing tape 9 interposed therebetween, under su
forces applied to the porous member from the suctio
source.

The apparatus 2 also includes a support str
28 mounted on the upper surface of the main body 4
overhanging relation to the opening 4a above the pa
along which the X-axis movable table 16 is movable
the loading/unloading area to the processing area.
support structure 28 supports thereon an image capt
unit 30 facing downwardly. The image capturing uni
captures an image of the face side of a wafer 1 hel
the chuck table 20 that has moved to the processing
below the cutting unit 32, and detects the position
orientation of projected dicing lines 3 on the face
of the wafer 1.

The cutting unit (processing unit) 32 dispo
above the processing area cuts (processes) the wafe

the frame unit 11 held on the chuck table 20. The
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unit 32 includes a cutting blade 34 having an annul
grindstone on its outer circumferential edge portio
a spindle 36 with the cutting blade 34 mounted on a
distal end portion thereof, the spindle 36 being
rotatable about its central axis extending along th
axis directions. The spindle 36 is rotatably suppo
bearings that utilize high-pressure air. The spind
has a proximal end portion coupled to a rotary actu
(not illustrated) such as an electric motor. The w
of the frame unit 11 held on the chuck table 20 is
into individual device chips by the cutting blade 3
it rotates and cuts into the wafer 1 along all the
projected dicing lines. After the wafer 1 has been
the cutting unit 32, the chuck table 20 is moved to
loading/unloading area by the X-axis moving mechani
The main body 4 also has an opening 4b defi
the upper surface thereof at a position adjacent to
temporary rest table 10 and the opening 4a. The op
4b accommodates therein a cleaning unit 38 for clea
frame unit 11 that has been processed. The cleanin
38 includes a spinner table for holding the frame u
thereon. The spinner table has a lower portion cou
a rotary actuator (not illustrated) that rotates th

spinner table about its central axis at a predeterm
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speed.

The apparatus 2 includes a second delivery
for delivering a frame unit 11 from the chuck table
positioned in the loading/unloading area to the cle
unit 38. The second delivery unit 40 has an arm mo
along the Y-axis directions and a holder disposed o
lower surface of a distal end portion of the arm.
delivering a frame unit 11 from the chuck table 20
cleaning unit 38 by using the second delivery unit
the holder of the second delivery unit 40 holds the
unit 11. Then, the arm is moved along one of the Y
directions, and the holder places the frame unit 11
the spinner table of the cleaning unit 38. Thereaf
the spinner table holds the frame unit 11 thereon,
the cleaning unit 38 cleans the wafer 1.

For cleaning a wafer 1 with the cleaning un
while the spinner table is being rotated, a cleanin
fluid (typically a mixture of water and high-pressu
air) is ejected toward the face side of the wafer 1
Then, high-pressure air is supplied to the face sid
the wafer 1, drying the wafer 1. After the wafer 1
been cleaned and dried, the frame unit 11 is placed
into the cassette 13 placed on the cassette table 6

placing the frame unit 11 into the cassette 13, the
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delivery unit 14 is used to deliver the frame unit
from the cleaning unit 38 to the temporary rest tab
The gripper of the unloading unit 12 grips the fram
the frame unit 11 on the temporary rest table 10, a
unloading unit 12 is moved toward the cassette 13 a
pushes the frame unit 11 into the cassette 13.

The apparatus 2 operates as follows. A fra
11 to be processed is unloaded from the cassette 13
held under suction on the chuck table 20. The wafe
the frame unit 11 on the chuck table 20 is processe
the cutting unit 32. Thereafter, the frame unit 11
cleaned by the cleaning unit 38 and housed in the
cassette 13 again. Actually, the apparatus 2 opera
process a plurality of wafers 1 in succession by
unloading the frame units 11 from the cassette 13 o
after another and cutting the wafers 1 successively
the chuck table 20 by the cutting unit 32.

The apparatus 2 includes a control unit 60
controlling the components of the apparatus 2. The
control unit includes a computer including a proces
such as a central processing unit (CPU) and a stora
device such as a flash memory. The control unit 60
functions as specific means realized by a cooperati

software such as programs stored in the storage dev
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and the processor (hardware source) when the proces sor
executes the software.

As described above, the apparatus 2 utilize s high-
pressure air in various applications at various loc ations

thereon. FIG. 2A schematically illustrates a high-

pressure air supply source 42, the apparatus 2, and an
air pipe 44 interconnecting the high-pressure air s upply
source 42 and the apparatus 2. High-pressure air i S
generated when an air compressor functioning as the high-

pressure air supply source 42 compresses air, for

example. The generated high-pressure air is suppli ed to
the apparatus 2 through the air pipe 44 suchas a h igh-
pressure tube made of urethane, vinyl chloride, or the
like.

The high-pressure air may possibly be mixed with
oil such as lubricating oil used in the air compres sor.
If the high-pressure air supplied to the apparatus 21is
mixed with oil, then the oil tends to be applied to a
wafer 1 processed by the apparatus 2, possibly caus ing an

electrical characteristic failure to device chips

produced from the wafer 1. In addition, oil may po ssibly
be applied to the image capturing unit 30, and the image
capturing unit 30 may not detect projected dicing | ines
of the wafer 1 appropriately. Further, oil may pos sibly

16



be applied to an actuating mechanism, resulting in
operation failure. According to a solution, a filt
is placed in the air pipe 44 through which the high
pressure air flows, for removing oil contained in t
high-pressure air that has passed through the high-
pressure air supply source 42 with use of the filte
However, while the apparatus 2 is operating
long period of time, the filter 46 may be contamina
the oil so much that the oil trapped by the filter
be released from the filter 46 and that the filter
fail to sufficiently remove the oil contained in th
high-pressure air supplied from the high-pressure a
supply source 42 to the air pipe 44. According to
apparatus 2 of the present embodiment, the high-pre
air supplied from the high-pressure air supply sour
to the air pipe 44 is monitored to detect the inclu
of oil mixed with the high-pressure air. If the
contamination of the filter 46 goes on and the high
pressure air that has passed through the filter 46
remains mixed with oil, an organic gas derived from
oil is also contained in the high-pressure air. Th
apparatus 2 according to the present embodiment mon
the high-pressure air that has passed through the f

46 and detects and reports that the high-pressure a
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mixed with oil, by detecting an organic gas contain
the high-pressure air.

As illustrated in FIG. 2A, the apparatus 2
according to the present embodiment includes a gas
detector 48 for detecting an organic gas contained
high-pressure air that has passed through the filte
The gas detector 48 is installed on an inner wall s
of the air pipe 44. The gas detector 48 has a func
monitor the high-pressure gas flowing through the a
pipe 44 and output information regarding various
components contained in the high-pressure gas to a
reporting unit 50 to be described below. The gas d
48 may be a gas sensor “SGP30” manufactured by Sens
Co., Ltd., for example.

The apparatus 2 according to the present em
further includes the reporting unit 50 for reportin
the high-pressure air is mixed with oil, at the tim
the gas detector 48 detects an organic gas containe
the high-pressure air. The reporting unit 50 is re
by a function of the control unit 60 of the apparat
for example. The reporting unit 50 may report that
high-pressure air is mixed with an organic gas, ins
of reporting that the high-pressure air is mixed wi

oil. As illustrated in FIG. 1, the apparatus 2 may
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include a display monitor 52 for displaying various
pieces of information. The apparatus 2 may further
include a warning lamp 54 energizable to turn on la
segments in predetermined colors depending on diffe
states of the apparatus 2, and/or a speaker (not
illustrated) for issuing a warning sound. If the g
detector 48 detects that the high-pressure air supp
from the high-pressure air supply source 42 to the
apparatus 2 contains an organic gas, then the repor
unit 50 displays warning information on the display
monitor 52, for example. The reporting unit 50 may
energize the warning lamp 54 to turn on a lamp segm
red indicating a malfunctioning state. The reporti
50 may further energize the speaker to give off a w
sound. In this manner, the reporting unit 50 repor
the operator of the apparatus 2 that the high-press
air contains an organic gas and the high-pressure a
thus mixed with oil.

The apparatus 2 may also include a shut-off
56 for stopping the flow of high-pressure air in th
pipe 44. The shut-off valve 56 is, for example, a
solenoid-operated valve electrically connected to t
reporting unit 50 and can be opened and closed by

commands from the reporting unit 50. If the gas de
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48 detects that the high-pressure air supplied from
high-pressure air supply source 42 to the apparatus
contains an organic gas, then the reporting unit 50
actuates the shut-off valve 56 to stop the flow of
pressure air in the air pipe 44, thereby preventing
from entering the apparatus 2.

If an organic gas contained in the high-pre
air is detected, then the reporting unit 50 that is
implemented by the control unit 60 shuts down the
apparatus 2 as soon as possible in order to avoid
spreading problems to various parts of the apparatu
The operator checks the high-pressure air supply so
42 or replaces the filter 46, and activates the app
2 again. In a case where the apparatus 2 stops ope
while the high-pressure air is not being supplied,
1 or workpieces are not processed by the apparatus
resulting in a reduction in the efficiency with whi
workpieces are processed. To alleviate the efficie
decrease, the apparatus 2 may be supplied with high
pressure air from another high-pressure air supply
and may be kept in continuous operation.

FIG. 2B schematically illustrates an appara
according to a modification of the above embodiment

is supplied with high-pressure air from two supply
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systems. The apparatus 2a illustrated in FIG. 2B i
a first air pipe 44a through which high-pressure ai
supplied from a first high-pressure air supply sour
to the apparatus 2a and a second air pipe 44b throu
which high-pressure air is supplied from a second h
pressure air supply source 42b to the apparatus 2a.

The first air pipe 44a has a first filter 4
removing oil contained in high-pressure air supplie
the first high-pressure air supply source 42a and a
gas detector 48a for detecting an organic gas conta
in the high-pressure air that has passed through th
first filter 46a. The first gas detector 48a is
electrically connected to the reporting unit 50. T
second air pipe 44b has a second filter 46b for rem
oil contained in high-pressure air supplied from th
second high-pressure air supply source 42b and a se
gas detector 48b for detecting an organic gas conta
in the high-pressure air that has passed through th
second filter 46b. The second gas detector 48b is
electrically connected to the reporting unit 50.

A three-way valve 58 is connected to a port
the first air pipe 44a downstream of the first gas
detector 48a and a portion of the second air pipe 4

downstream of the second gas detector 48b. The thr
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valve 58 is connected to an inner pipe 44c extendin
the main body 4 of the apparatus 2a, for selectivel
connecting the first air pipe 44a and the second ai
44b to the inner pipe 44c.

For example, when the three-way valve 58 co
the first air pipe 44a to the inner pipe 44c, high-
pressure air from the first high-pressure air suppl
source 42a is supplied to the apparatus 2a. At thi
the first gas detector 48a monitors the high-pressu
flowing through the first air pipe 44a. If an orga
contained in the high-pressure air is detected by t
first gas detector 48a, the reporting unit 50 repor
the operator that the high-pressure air is mixed wi
oil, and switches the three-way valve 58 to supply
pressure air from the second high-pressure air supp
source 42b to the apparatus 2a. In this case, the
pressure air keeps being supplied to the apparatus
even during a step of replacing the first filter 46
a step of inspecting the first high-pressure air su
source 42a. Consequently, it is not necessary to s
processing wafers 1 or workpieces on the apparatus
while the first high-pressure air supply source 42a
first filter 46a, etc., are being recovered.

Thereafter, the second gas detector 48b mon
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the high-pressure air flowing through the second ai
44b. If an organic gas contained in the high-press
is detected by the second gas detector 48b, the rep
unit 50 switches the three-way valve 58 again to su
high-pressure air from the first high-pressure air
source 42a to the apparatus 2a. As described above
in a case where one of the two high-pressure air su
systems runs into trouble, the other high-pressure
supply system is able to keep supplying high-pressu
to the apparatus 2a while efforts are being made to
recover the defective high-pressure air supply syst
The apparatus 2a may be combined with three or more
pressure air supply systems that can selectively be
enabled to supply high-pressure air to the apparatu
As described above, the apparatus according
above embodiment and modification can monitor suppl
high-pressure air and detect an organic gas contain
the high-pressure air. Therefore, even if the high
pressure air is mixed with oil such as lubricating
used in the high-pressure air supply sources 42, 42
42b, the operator or the like can deal with oil-ind
problems before they spread into the apparatus and
worse.

According to the above embodiment, the gas
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48 is disposed in the air pipe 44 downstream of the
filter 46 that removes oil contained in the high-pr
air. However, the apparatus according to the prese
invention is not limited to such details. In other
the apparatus 2 may include, in addition to the gas
detector 48, an auxiliary gas detector disposed ups
of the filter 46 in the air pipe 44. As the gas de
48 and the auxiliary gas detector monitor the high-
pressure air downstream and upstream, respectively,
the filter 46, it is easier to identify where oil o
For example, if the gas detector 48 detects an orga
gas contained in the high-pressure air and the auxi
gas detector detects no organic gas, then the opera
can confirm that the filter 46 is so contaminated t
the high-pressure air that has passed through the f
46 is mixed with oil. If the auxiliary gas detecto
detects an organic gas, then the operator knows tha
high-pressure air supply source 42 is malfunctionin
some way.

The present invention is not limited to the
of the above described preferred embodiment. The s
the invention is defined by the appended claims and
changes and modifications as fall within the equiva

of the scope of the claims are therefore to be embr
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by the invention.
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VWHAT IS CLAIMED | S

1. An apparatus that utilizes high-pressur
therein, comprising:

a main body;

an air pipe configured to be supplied with
pressure air from a high-pressure air supply source
supply the high-pressure air into the main body;

a filter configured to remove oil contained
high-pressure air flowing through the air pipe;

a gas detector configured to detect an orga
derived from oil and contained in the high-pressure
that has passed through the filter; and

a reporting unit configured to report, when
detector detects the organic gas contained in the h
pressure air, that the high-pressure air is mixed w
the oil.

2. The apparatus according to claim 1, whe

the high-pressure air supply source that su
the air pipe with the high-pressure air is an air
compressor.

3. The apparatus according to claim 1, fur
comprising:

a shut-off valve configured to stop the flo

high-pressure air in the air pipe if the reporting
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reports that the high-pressure air is mixed with th
4. The apparatus according to claim 1, fur
comprising:
an auxiliary gas detector disposed in the a
and configured to detect an organic gas contained i

high-pressure air prior to passing through the filt
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