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DESCRIPTION

Apparatus for Sampling Dust in a Duct

Technological Field

The present invention relates to an apparatus for sampling dust
and other dirt accumulations in a duct while traveling therein. to
examine the kinds and properties of the sampled, the apparatus enabled

to travel even in a narrow duct with such a small inner diameter as

150 mm.

Background Art

Such narrow ducts as can not be internally accessed by a person
have had their inside cleaned by.naking travel therein a small-sized
cleaning apparatus consisting of a traveling truck equipped with means
for removing dust and contaminations accumulated on or adhering to the
inner surface of the duct. Such small-sized duct cleaning apparatus -
may, however, be said to be still under development. In additionm,
attention has been paid principally to the technology of effectively |
dischargmg dust and contaminations from a duct; but it has not. been
enough taken into account to examine, in advance, the kinds, propert:es.
state of accumulation and adhesion of the dust in a duct to be cleaned.

Recently, however, the dust and dirt accumulations in a duct have
come to have their kinds, properties and state of accumulation and
sticking diversified very widely In SOme cases very specific foreign
substances are found sticking and accumulating. Therefore, to clean

the inside of a duct effectively it is important to grasp, in advvance,

the kinds, features and state of sticking and accumelation of foreign
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matters in a duct both guantitatively and qualitatively. However, the
apparatus for examining the properties of thé contaminations in a
narrow duct has not been enough developed so far.

The applicant of the present patent application provided an
apparatus for.searching in a duct both in Japane Patent Application
No. 4-220683 and in the U.S. Patent No. 5,311,641, but the apparatus
has no function of dust sampling.

Accordingly, the present invention aims at eliminating such a
disadvantage in the conventional technology and makes it an object to
provide an apparatus for sampling dust in a duct to grasp the kinds,
properties, state of accumulation and sticking of the contaminations in

the duct in advance of cleaning the duct.

Disclosure of Invention

To achieve the abovp object, the apparatus for sampling dust in a
duct, in accordance with the present invention, comsists essetially of.
a traveling truck capable of traveling forwardly and backwardly in a
duct, a TV camera for observing the inside view of the duct. bucket
means for sampling accumulations in the duct, said means being provided
at the head of the traveling truck, and a remote control portion for
remotely control said traveling truck, said TV camera and said bucket
means for sampling accumulations in the duct.  The above constitution
is a first feature of the apparatus according to the present invention.

In addition to the above first feature the apparatus according to
the present invention'has its traveling truck further provided, as a
second feature, with a compressed air ejection nozzle for ejecting
compressed air jet toward the dust aocumulation§-1ying in front of the

traveling truck, said compreséed air ejection nozzle being operated by
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said remote control portion.

The apparafus according to the present invention makes it a third
feature, in addition to the above first and the above second feature,
that the bucket means of the apparatus comprises a shaft supported by
and between a pair of supporting elements projecting forwardly from the
front part of the traveling truck, a pair of rotation arms supported by
said shaft rotatably around the same, an air cylinder for making said
pair ‘of rotation arms turn between a standby position and a scooping
position, a-hydraﬁlic damper for deadening the iurning speed of the
rotation arms made to turn by said air cylinder, and a sampling bucket
detachably attached to and between said pair of rotation arﬁs.

According to the first feature of the present invention an
operator of the apparatus can, by operating the remote control portion,
observe the situation inside a duct through the'TV camefé'ﬁaunted on
the traveling truck while making the same travel in the duct. When the
traveling truck comes to a place where dust sampling seems necessary,
the operator can sample dust accumulations by manipulating the buckst
means through the operation of the remote comtrol portion. With the
sampling finished the traveling truck is returned to the entrance of
the duct, and the the sampled dust accumulations are take out for
analysis.

According to the above first feature the apparatus of the present

invention comprises a traveling truck capable of traveling freely in a

~duct if put therein, a TV camera mounted on the traveling truck to

observe the inside view of the duct, bucket means attached to the head
portion of the traveling truck to sample acumulations in the duct, and

a remote control portion for remotely controiling said traveling truck,

-said TV camera and said bucket means.
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Therefore, an operator of the apparatus can, by means of remote
control, observes the situation inside a duct through the TV camera
mounted on the_traveljhg truck by making the traveling truck travel
even in such a.narrow duct“that.can not be acceésed internally by a

05 persﬁn. and'further the operatdr caﬁ remotely control the bucket means
so as to sample accupulations in the duct where dust sampling seems
necessary. After the sampling. the traveling truck can be returned to
the entrance of the duct, and the sampled accumulations are taken out
for analysis. o -

10 According to the above second feature of the present invention,

| in addition to the working in accordance with_;he_above.first feature,
an operator of the aﬁparatus can nhke an obsefvation_by means of the TV
camera while naking the traveling truck travel in a duct and blow off
accunulatib#g; aé dccasjon demands, - by making compressed air spout from

15 the conpressed air.ajection nozzle mounted on the traveling truck.
Further the operator can not only observe the state of blowing but also
sample with the bucket means the accumulations remaining without being
blown off. The sampled aocumulationé are offered to analysis. Besides,
the duoct can also be cleaned, after the completion of sampling, by

20 blowiﬁg off the acéumulations in the duct by the use of the compressd
aif ejection nbzzla. _ _

According to the §bove second feature the apparatus of the present
invention has its traveling truck provided with the compressed air
ejection nozila capabie of.sbouting_conpressed air to the accumulations

25 in fromt of the traveling truck in a duct by being remotely controlled

~ through the remote control portion.

Therefore, in addition to the working and effect due to the first

feature. an operator of the apparatus can make an observation by means
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of the TV camera while making the travelmg truck travel in a duct and
blow off accumulations. as occasion demands. by mkmg compressed air
spout from the compressed air ejection nozzle mounted on the traveling
truck Further the operator can not only observe the state of blowing
but also sample nith the bucket means the accxmulations remaming
wi thout being blown off. The sampled accumulatzons are offered to
analysis. Besides. the duct can also be cleaned after the completion
of sampling. by bloning off the accumulations in the duct by the use of
the compressed air ejection nozzle R

According to the above third feature of the present invention, in
addition to the working in accordance with the above second feature, an
operator of the apparatus puts the traveling truck into a duct with the
sampling bucket attached 'f’d the pair of the rotation arms ‘of the

traveling truck ‘makes the traveling truck travel in the duct with the

' samplmg duct kept at the standby position by remotely operating the

air cylinder and observes the inside cf the duct through the TV camera.

' Then the operator renotely operates the air cylinder. at a place where

dust sampling seenms necessary. S0 as to move the sampl ing bucket from
the standby pcsition to the scooping position.' Preparation to sample
accumulations in the duct thus comes to be co_mpleted. Thus it comes to
be possible to sample accumulations im the duct by means of scooping.
The combination_ of the air cylinder with the .hydrlaulic damper makes it
possible for the hg‘rdraul':lci damper to mode_rately deaden the shocks that

‘may happen on the rotation arms when they are made to start turning or

are kept in the process of turning or are made to stop by the air
cylinder. The scooped watter can thus be prevented from spilting out

of the’ bucket
According to the above third feature the apparatus of the present
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.'.invention has its bucket means composed of a shaft supported by and
between a pair of supporting elements projecting forwardly from the
front part of the traveling truck, a pair of rotation arms supported by
said shaft rotatably around the same, an air cylinder for making said
05 pair of rotation arms turn between a standby position and a scooping
position, a hydraulic damper for deadening the turning speed of the
rotation arms made to turn by said air cylinder, and a sampling bucket
detachably attached to and between said pair of rotation arms.
Therefore, in addition to the effects resulting from the make-up
10 def_ined in Claim 1 or 2, an operator of the apparatus can easily turn
the sampling bucket to the scoopipg position from the sandby position
and can easily return the same to the original standby position after
sampling, since the air cylinder, the rotation arms and the sampling
bucket are functionally combined. This not only causes easy sampling
15 but also makes it easy for the traveling truck to move when sampling is
not carried out. Further, possible malfunctions of other constituent
elements can easily _avoided. The combination of the air cylinder with
fhe hydraulic damper makes it possible for the hydraulic damper to
moderately deaden the shocks that may happen on the rotation arms when
20 they are made to start turning or are kept in the process of turning or
are made to stop by the air cylinder.  The scooped matter can thus be

prevented from spilting out of the bucket.

Brief Description of Drawings

25 Fig. 1 show the entire constitution of a preferable model of the
apparatus for sampling dust in a duct in accordance with the invention.
Fig. 2 blockdiegrammatically shows the traveling portion confrol device

mounted on the traveling portion and the remote control portion
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remotely comnected to the traveling portion control device. Fig. 3
shows a partial cross-sectional side view of the traveling portion.
Fig. 4 shows .a partial cross-sectional plan view of the traveling
portion. Fig. 5 show the front view of the traveling portion. Fig. 6
shows a perspective view of bucket means of the traveling portion.

Fig. 7 shows perspective views of two sampling buckets: (A) one has a

Best Mode for Carfying Out the Invention

- In the following the present invention is described in :'d'etail in

. accordance with the accopanying'drawings'.:

In Fig. 1 reference number 1 standfor a duct, 2 for an equipment
sending-in orifice provided to the duct 1, 3 for traveling portion sent
in through the eéquipment sending-in orifice 2, 4 for a remote control
portion, and 12  for a compressor portion for generating compressed air.

The traveling portion 3 is retrievably inserted into the duct 1

“through the equipment sending-in orifice 2. The traveling portion 3

comprises a traveling truck 15 caz‘ryi'ng aTv c'ainer‘al (described later),
bucket means 60, compréssed air ejection nozzles 50 and an illuminating
light 18, said traveling truck 15 being freely movable forﬁardly and
backwardly in the duct 1. Reference number 16 represe'nts' power-
transmission round belt(s) connecting wheels of the traveling truck 15.

The reviously mentioned remote control portion 4 contains a
television 6 for displaying an image taken by the TV camera 5. a VIR 7,
a remote control switch 8, a transceiver 9, an amplifier 10 and a
power source equipment 11. The power source equipment 11, which is
power-supplied normally from AC 100V-line, has also a battery built in
so as to be kept-energized for 5 hours without AC 100V-supply.

.flat scooping plate, (B) the other has a somewhat Warﬁed scooping plate.

This Sheet Has Been

llﬂi'

aced




. WO 97/22868 . _ PCT/JP96/00714

The above traveling po:tion 3 is connected with the remote control

portion 4 through a signal line 13, and with the compressor portion 12
through an air tube 14.
_ Reference number 17 shows a direction in which the traveling

05 portion 3 made up of_theltraveling truck 15 and its on-board carrying
constituents travels in the duct 1. |

Next the control mechanism of the apparatus is described according

to Fig. 2. The traveling portion 3 is provied with a traveling portion
control device 20 having its core part 19 composed of a control board

10 22, a signal converter 23 and a voltage regulator 27. The control
board 22 is connected to a traveling system 28, a TV camera system 35,
an illuminating light systea 37 and a_bucket means system 60. The
prevjously_mentioned transceiver 9 forms;the pivotal part of the remote
control portion 4, which remotely exchange signals with the traveling

15 portion control device 20 through the signal line 13; it receives,
through the control board 22 and the signal converter 23 both in the
the core part 19, the signal 21 outputted from the TV camera 5 in the
TV camera system 35, and then tramsmits the sigmal 21 to the television
6 and the VIR 7 by means of electromagnetic waves 24 in the remote

20 control portion 4. The scene in front of the traveling portion 3
(including the foreign matter heaped in and sticking to the duct 1) is
taken_by the TV camera 5 and then displayed on the television 6 and
recorded in the VIR 7. On the other hand an operator of this apparatus
manipulates a remote control switch 8 to sends operation signals 25 in

25 thé forn of electromagnetic waves 26 to the transceiver § in accordance
with an image displayed on the television 6. The operation signals 25
receiﬁed by the transceiver 9 are tramnsmitted to the control board 22

through the signal line 13 and.the.signal.converter 23 contained in the
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the traveling portion control device 20. The control board 22 makes
the received'signals control the previously mentioned systems 28. 35,
36, 37 and 60. | | | |

The above voltage regulator 27 supplys voltage suitable for the
electric equipment in eachlof the syétém§'28; 35, 36, 37 and 60.

The traveling system 28 contains an electric motor 40, which is

' supplied, for instarce, with DC 12V.

The TV camera system 35 contains the TV camera §.
The illuminating light system 36 contains the illuminating light
18, which is supplied, for instance, with DC 6V.

The ejectjd#'ndzzle system 37 contains the compressed air ejection

" niozzle 55 and ‘the magnetic valve 38 for allowing and stopping the flow
" of theiéomprésééd air supplied from thé'cdmpfessof porfidﬁ:IZ through

the air tube 14. The elet':'t_romagnetic check valve 38 is éﬁbplied. for
instace, with DC 12V. o |

The bucket means system 60 contains an air cylinder 61 and an
electromagnetic valve 62 for allowing~and stopping the fian of the

compressed air supplied to this system 60 from the compressor portion

'12 through the dir tube 14. The electromagnetic valve 62 is supplied,

for instance, with DC 12V.

The traveling portion 3 has its constitution described in further
detail in the following in accordance with Fig. 3 to Fig. 7.

The traveling truck 15 of the traveling portion 3 has its back
side provided with an electric socket 29 for connecting the signal
line 13 thereto anﬂ with an air socket 42 for comnecting the the air

tube 14 thereto.
" Futher the traveling truck 15 has on both side a pair of driving

_wheels 32 in the backward section, a pair of trailing wheels 34 in the

[
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forward section and a pair of guide rollers 33 in the middle sectiom.
These wheels and rollers on each side are linked mutually by means of
a belt to transmit driving force from the driving wheel 32 to the
trailing wheel 34 through the guide roller 33. As a mechanism to drive
the driving wheel 32, there are provided on the driving truck 15 the
previously mentioned electric motor 40, a miter gear 41 attached to the
shaft of the motor 40, another miter screw 30a engaged with the miter
gear 40 and having its shaft provided oppositely with a worm gear 30,
and a worm wheel 31 meshing with the worm screw 30 and having its shaft
made common with the shaft 32a of the driving wheel 32. A similar
driving mechanism is provided also to the other of the pair of driving
wheel 32 so that the two driving wheels 32 can independently operated.
Thus the traveling 15 is made, through the operation of the remote
control swich 8. not only to progress. retrogress and stop but also to
turn to the right and left. -

The previously mentioned TV camera 5 is positioned at the lower

central part of the forefront of the traveling truck 15, observing the

. forward scene in the duct 1.

The previously mentioned pair of compressed air ejection nozzles
50 are arranged on both sides of the TV camera 5 and fixed so as to
eject compressed air forward obliquely downward.

- The previously mentioned illuminating light 18 is located at the
forward upper central position of the traveling truck 15 and directed
forward obliquely downward. -

In this model of the present invention the TV camera 5, the

illuminating light 18 and the compressed air ejection nozzles 50 for

. allowing and stopping compressed air ejection have their on-and-off

operation controlled through the control board 22 by the remote control
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switch 8, with their respective viewing, illuminating and air-ejecting
directions fixed. However, this model may be modified so that the
remote control portion 4 co’nt'rol_s also the 'illminating dizjection of
the illuminating light 18 and the mir-ejecting direction of the
compressed air éjéction nozzles 50.

The pr'eviously"menﬁo;léd bucket means 60 is attached to the
forehead of the traveling truck 15; the traveling truck 15 is provided
at its forehead with a pair of supporting elements 63 extending forward
to support therebétween a shaft 64, and a pair of rotation arms 65, 66
is beared by the shaft '64'rotafably- around the same, and then a
sampling bucket 68 is detac':ha;b.l,y:a'ttached between said pair of rotating

‘arms 65 and 66 to complete the previously mentioned bucket means 60.

The pair of rotation arms 65, 66 are fixed respectively to both ends of
a hollow cylindrical member 67 which rotatably sourrouds said shaft 64.
Both the rotation arms 65 and 66 can thus turn around the shaft 64 as
an integrated one body.

One of the pair of rotation arms 65, 66, namely the arm 65, is
connected to the rod 6la of the previously mentioned air cylinder 61,
while the other of:the pair of raotation arms 65, 66, namely the arm 66,
is connected to the rod 69a of the previously mentioned hydraulic
damper 69. The footing end of the air cylimder 61 is fixed to a part
of the frame of the ‘traveling truck 15, while the hydraulic damper 69
has its footing end pivotally supported by a fixing pillar 70 stood on
the frame of the traveling truck 15. '

The air cylinder 561 has its rod 6la forced by a spring provided in
the cylinder 61 normally in the receding direction so that the rod 6la

is kept at the most recessed position while the air cylinder 61 is not

This Sheet Has Been Rerlaced

supplied with pressing air. To the contrary, while the air cylinder 61



- WO 97122868 : PCT/IP96/00714

05

10

15

20

25

12

is kept supplied with pressing air, the rdd 615 proceeds to the most
advanced position resisting the above mentioned spring in the cylindef
61. Thus the rotation arms 65, 66 turns through an angle corresponding
to the movement of the rod 6la of the air cylinder 61 between the above
mentioned most recessed and most advanced positions.

The previously mentioned hydraulic damper 69 is to moderate the
sudden movement of the rod 61a arising at an istamcce when pressing
air is introduced to, stopped or released from the air cylinder 61.
Therefore, by connecting the hydraulinc damper 69 to the rotating arm
66, the sudden turning of the rotation arms 65, 66 due to the air
cylinder 61 is relaxed, and their turning become smooth. Therefore,

the sampling bucket 68 attached to the pair of rotating arms 65 and 66

~ is made to turn.smoothly.

When the air cylinder 61 has its rod 6la kept at the most recessed
position, the rotation arms 65, 66 are set nearly vertical causing the
sampling bucket 68 to be kept at the. lowest position. This lowest
position of the bucket is the scooping position for scooping dust
accumulations in the duct 1.

In the above scooping position the hydraulic cylinder 69 has its
rod 69a kept in the most advanced position, and the rotation arms 65,

66 are prevented from turning further. On the other hand the air

. cylinder 61 has, in this scooping position, has its rod 6la kept in the

most recessed position, and the rotating arms 65, 66 are prevented fr m
turning further alsoc in this case. Namely, in the scooping position £
the sampling bucket 68 the air cylinder is prevented from receding
further.

By making the traveling truck 15 proceed with the sampling bucket

“68-kept in the scooping position, the bucket 68 scoops foreign matters
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accumulated in the duct 1 for sampling.

‘With pressing air introduced into the air cylinder 61, the rod 6la

proceedé-frdm the most recessed position oppbéing the spring, pushes

- the rotation arm 65 and makes the rotation arms 65, 66 turn clockwise

from the verticﬁl-pdsition as shown in Figs. 3 and 6. The sampling
bucket 68 fixed to the rotation arms 65, 66 thus turns leaving from the
scooping position and finally reaches the standby position when the rod
6la further proceeds to the most advanced position. The standby
position is apart from the lowest-kept scooping position by an angle
not exceeding 90°. This standby posifion corresponds to the most
recessed position of the rod 6la of the air cylinder 61, and therefore,
the sampling bucket 68 is prevented from turning further. The standby
should be chosen as a position where the sampling bucket 68 does not
touch the bottom of the duct 1 and the scooped dust sample ‘does not
spil easily. At fhe same time the standby:pbsition is experimentally
confirmed so as not to obstract the visual field of the TV camera 5.
Next the copstitution of the sampling bucket 68 is described
together with thefconstitutional relationship between the sampling
bucket 68 and rotation arms 65, 66. The sampling bucket 68, which is
to scoop accumulations in the-duct 1, is detachably attached to the
rotation arms 65, 66. The sampling bucket 68 shown in Fig. 7(A) is
suitable for a duct having a flat bottom, and the scooping plate 68a
attached to the bucket body portion 68b has“its'ldwer edge made linear.
The sampling bucket 68 shown in T(B) is to be used in a cylindrical
duct, and the scodping-plate 68a has its lower edge made curved so as

to fit the curveture of the duct. The bucket body portion 68b of the

_ sampling bucket 68 has triangular side walls, and the inclined faces

following the scooping plate fi8a are made open upwards from the fronmt.
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The accumulgtions scooped up from the duct throngh the scooping plate
68a are, as they are, introduced into the bucket body portion 68b.

The bucket body portion 68b is provided on both outer sidewalls with
keys 68c for interlocking with key slots 65c, 66c provided on the
rotating arms 65, 66. The key slots 65c, 66c of the rotating arms 65,
66 are made longer than the keys 68c so that the sampling bucket 68
interlocked in the key slots 65c. 66c can move vertically along the
possible unevenness of the bottom surface of the duct 1. The sampling
bucket 68 is thus enabled to procede in the duct always kept in touch
with the bottom surface of the duct 1.

In additign_the bucket body portion 68b of the sampling bucket 68
is made of transparent plastic resin for the purpose of emabling the TV
camera 5 to catch the forward scene through the transparent bucket body
portion 68b even if the sampling bucket 68 is kept at the scooping
position. Purther the scooping plate 68a, which may be of plastic. can
be made replacable, since the scooping plate 98a not omly wears and

tears but also must be made different in shape in accordance with the

‘shape of the duct 1, the feature of accumulations to be sampled and the

state of accumulation. The touching angle of the scooping plate 68a to
the duct bottom is adjusted by adjustig the attaching angle to the
bucket body portion 68b.

Referring to Figs. 3 and 4, it is understood that the pressing air
supplied to the air cylinder 61 is. in common with the compressed air
to be supplied to the compressed air ejection mozzles 50. The air tube
14 is led to the traveling truck 15 through the air socket 42. The air
tube 14 led to the traveling truck 15 branches out to an air tube 14a
toward the air cylinder 61 and an air tube 14b toward the compressed

air ejection nozzles 50. The tubes 14a and 14b have electromagnetic
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valves 62 and 38. respe_ctivé.!y on the air c;%iindér side and on the
nozzle side. These valves 62 and 38 are on-and-off controlled through

“the control board 22 by the remote control switch 8.

Operation of the apparatus is described in the following. With
the sampling bucket 68 attached to the peir of rotation arms 65, 66 by
means of interlocking. the traveling truck 15 is inserted into the
duct 1 through the equipment sending-in orifice 2, After switching on

the illuminating light 18 and the TV camera 5 by operating the remote

* control switch 8, the traveling truck 15 is made to start by making the

electric motor 40 energized through the operation of the remote control

" switch 8. ‘At this time the sahbiing buckét 68 is kept in the upward
- standby position by imtroducing prssing air into the air cylimder 61 to
" make the rod 6la proceed to the most advanced position. Introduction of

the pressing air is realized by making the electomagnetic valve 61 open
through the oper'ation':'of"'th'e'” remote control switch 8.

While the traveling truck 15 is traveling, the TV camera 5 sends

"the scene in front of the traveling truck 15 to the television 6 and

the VIR 7. The operator of the apparatus can cbserve the state of
dust accumulatiofl in the duct 1 by watching the television 6. Watching
the television 6 the operator makes the sampling bucket 68 turn to the
scooping position from the standby position with the the traveling
truck 15 stoped or kept traveling, when the traveling truck 15 comes to

a predetermined position or to the place where the operator comsiders

" that sampling is necessary. The sampling bucket 68 is made to turm to

the scooping position from the standby position by the spring force
pushing back the rod 61la with the air cylinder 61 kept mot supplied
with pressing air by closing the electromagnetic valve 62. All the
above operation is of course realized through the operation of the
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remote control switch 8. _

With the traveling truck 15 kept traveling forwardly after the
sampling bucket 68 is made to turn to the scooping position from the
standing position, the bucket 68 in touch with the bottom of the duct 1
scoops accumulations in the duct 1.

. Further it is possible, as occasion demands, to make the pair of
gomprssed air ejection nozzles 50 eject compressed air toward accumula-
tions, before lowering the bucket to the scooping position by opening
the electromagnetic valve 38 in the path of the air tube 14b leading to
the compressed air ejection nozzles 50. Compressed air ejection from
the nozzles 50 causes such a situafion.CQQnge in the duct 1 as the
foreign matters accumulations afe partially or fully blown off leaving
contaminations sticking to the duct 1. The process of situation change
and aftert-blow state in the duct 1 are displayed on the television 6
and recorded in the VIR 7. Kinds, properties and the state of sticking
of remaining contaminations are thus made clear. Contaminations left
in the duct 1 without being blown off can be further sampled by the
sampling bucket 68.

After the sampling by mea;is,of'tne_, sampling bucket 68 is completed,
the traveling truck 15 is returned to the equipment sending-im orifice
2 with the sampling bncket 68 turned back to the standby position, and
then the bucket 68 is taken out for amalysing the sampled.

Further the present invention can be used only for cleaning a duct
by blowing off the accumulations in the duct by means of the pair of
compressed air ejection nozzles 50 while the traveling truck 15 is made
to travel in the duct with the sampling bucket 68 detached. It is, of
course, obvious that the present invention is used also to confirm the

cleaning effect after the completion of duct cleaning.
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Industrial Application
As is undefétoo:'d“from the above &esc’riptioh’. "the apparatus for

sampling dust in a duct in accordarce with the present invention can be
" used in such a narrow duct as can mot be accessed internally by a
person, to collect samples necessary to kiow the kinds of matters
accumulated in the duct, the state of accumulation and sticking or the
‘1ike. The apparatus according to the present inventicn can be applied

to various ducts, particualarly narrow ducts. used in various fields of

industry.
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CLAIMS

1. Apparatus for sampling dust in a duct, comprising:

a traveling truck (15) capable of traveling forwardly and backwardly
in a duct (1); _

a TV camera (5) for observing the inside view of said duct (1). said
TV camere (5) being mounted on said traveling truck (15);

bﬁcket means (60) for sampling accumulations in said duct (1), said
bx_xcket means being éttached to the forefront of said traveling truck (15);
and

a remote control portion (4) for remotely control said treveling
truck (15), said TV camera and said bucket means (60)

2. Apparatus as defined in Claim 1., wherein said traveling truck (15) is
provided with at least a compressed air ejection nozzle (50) for ejecting
compressed air toward accumnlations in front of said traveling truck (15)
in said duct (1).

3. Apparatus as defined in Claim 1 or 2, wherein said bucket means (60)
consists essentially of:

~ a shaft (64) supported by and between a pair of supporting elements
- (63) projecting from the forefront of said traveling truck (15);
" a pair of rotation arms (65, 66) rotatable around said shaft (64);
an air cylinder (61) .for turning said pair of rotation arms (65, 66)
between a standby position and a scooping position:
a hydraulic damper (69) for deadening the turning speed of said
rotation arms (65, 66) made to turn by said air cylinder (61); and

a sampling bucket (68) detachably attached between said pair of

rotation arms (65, 66).
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