SPECI FI CATI ON APPARATUS FOR CLEANI NG Al R HOLES FOR A COVBUSTI ON FURNACE
TECHNI CAL FI ELD The present invention relates to an apparatus for
nornmal |y cleaning air holes fornmed for supplying air for increasing a
conmbustion efficiency of a conbustion furnace for the purpose of
preventing the air holes frombeing clogged wth foreign material due to
generation of conbustion gas. BACKGROUND ART Conventionally, in
the case that air holes formed for increasing a conbustion efficiency of a
conbustion furnace are clogged WPERIFGCATI®ONaterial, a neasure is taken
such that after conbustion is conpletely stopped, the whol e conbustion
furnace is cool ed, and an operator enters the conbustion chanber of the
conmbustion furnace, the operator actuates a cleaning pin for cleaning the
cl ogged ARPARAJIUSs FORe QLEANING AIR HGHE&E\VEOR A MeOMBUSEDRNt FORBACReasur e
that after conbustion 1is conpletely stopped and the whol e conbustion
furnace is cooled, the operator enters the conbustion chanber of the
conmbustion furnace and the operator inserts the pin into the clogged air
hol e t o TEHEMNEMheIEHI@yged foreign material from
The present invention relates to an apparatus for

normally cleaning air holes formed for supplying air for

increasing a combustion efficiency of a combustion furnace for

the purpose of preventing the air holes from being clogged

with foreign material due to generation of combustion gas.

BACKGROUND ART

Conventionally, in the case that air holes formed for
increasing a combustion efficiency of a combustion furnace are
clogged with foreign material, a measure is taken such that
after combustion is completely stopped, the whole combustion
furnace is cooled, and an operator enters the combustion
chamber of the combustion furnace, the operator actuates a
cleaning pin for cleaning the clogged air holes one by one.

However, the aforementioned measure that after combustion
is completely stopped and the whole combustion furnace is
cooled, the operator enters the combustion chamber of the
combustion furnace and the operator inserts the pin into the
clogged air hole to remove the clogged foreign material from

the air hole takes long cleaning time and requires many



the air hole takes long cleaning tine and requires nmany

2 nmanhours. As is often the case with the operator, since the operator
sucks dust generated during cleaning operation, the cleaning operation is
not healthy for the operator, For this reason, nost of operators refuses
such cl eani ng operati on. DI SCLOSURE THE | NVENTI ON Ther ef or e,
the present invention provides an apparatus for cleaning air holes in a

combusti gubirnage WierSl Thif, ARPAAYS EnCPAEAGHBEREES, | BRI dhe

plurality cl'eani ng” ‘nozzl és are fI e al ol es,

cl eaning _n e riy kN dj £ Qun Lyral ity of
driving g0 ae(r)"?%sc?oIs a%;(qu)gc#ue%{]n #’%%é‘%i&?g%?‘gé;&a &E%?ﬁll—'ggEgB%F%ﬁia% O’P E
DRAW NGS Fig. 1 is.a front view a gleapjng nozzle usahl e fqr. an
appar at usc%%?nicq%%%@agjr?n hot &2°% nh%a{c){:)lﬁ%ug?F ogh?u?ﬁg(’f g toé:Cco?]&rnéﬁfios t he
present invention, Fig..2 is a side view of the c¢leaning nozzle usable for
Do eani APSRy ARt ot ORFERRTHY s hSReR esubh s eBR el B R e
constructed according to the present invention as viewed fromleft side,
Fig. 3 is a side view of the cleaning nozzle usable for an apparatus for
cleaning air holes in a conbustion furnace according to the present

I nventi orP]a%cW%Q/%% OF ohHE h{eNY‘F%'HON

Therefore, the presenf invention provides an apparatus
fqr cleaning air holes in a combustion furnace wherein the
apparatﬁs is characterized in that a plurality of cléaning
nozzles are fitted to the air holes, and that the cleaning
nozzles are driven by a chain extending around a plurality éf

driving gears so as to clean the air holes.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a front view of a cleaning nozzle usable for an
apparatus for cleaning air holes in a combustion furnace
according to the present invention, Fig. 2 is a side view of
the cleaning nozzle usable for a cleaning apparatus for
cieaning air holes in a combustion furnace constructed
according to the present invention as viewed from left side,
Fig. 3 is a side view of the cleaning ﬁozzle usable for an
apparatus for cleaning air holes in a combustion furnace
.according to the present invention as viewed from the right
side, Fig. 4 is a vertical sectional view of the cleaning

nozzle usable for an apparatus for cleaning air holes in a
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side, Fig. 4 is a vertical sectional view of the cleaning nozzle usable
for an apparatus for cleaning air holes in a

3 conbustion furnace according to the present invention, Fig, 5 ia a
vertical sectional view of an outer sleeve constituting the cleaning
nozzl e usable for an apparatus for cleaning air holes in a conbustion
furnace according to the present inventgon, Fig. 6 is a vertical sectional
view of an inner sleeve constituting the cleaning nozzle usable for an

appar at UgofBhisti8aN Fldndide RRIRTdihE? 1P 3 ULdE NAsPenBLER! dFRg, (6 the
present invention, Fig, 7 is a front view of a cleaning pin constituting

the cleagyng BRZEi®adS 3R ilMa12R 1 APRA A odt¥r & EEEN @ Oc@hst PRLEENGN @
- conbustion furnace according to the present invention, Fig. 8 is a front

view of (@l haaRiRg Hotae w¥Athd WdrGd NHsd SN 9 HPZE] EatisAl! 81 FOT
I 9

cleaning air holes i'n a conbustion furnace, Fig Is a front viewof a

st SCr eyoaastit Ut el eRN Al dR? [ dsARL s S oA BPRgEALYS for

cl eaning air holes in a conbustion rnace, 1'g. 10 1s'a front view of a

| ar ger dhﬁ@‘éh%&gﬁ.ggirﬂl%g €y it‘!}é&&éﬁe.%o%%&ﬁ NPZ&h Sot'SAR! flafng!{c an

apparatus for alr holes'in a co Ion furnace according to the

Const 1 ue e onmEibuihd it ' HHnE i fe MBOR (O OR Moaning o

constitu _ an apparatus Tor cleaning air
hol es 'na%ﬁgygﬁﬁglfy}1gfé¥%¥ﬁg air holes in a combustion furnace

according to the present invention, Fig, 7 is a front view of
a cleaning pin constituting the cleaning nozzle usable for an
apparatus for cleaning air holes in a combusﬁion furnace
according to the present invention, Fig. 8 is a front view of
a retaining member constituting the cleaning nozzle usable for.
cleaning air holes in a combustion furnace, Fig. 9 is a front
view of a set screw constituting a cleaning nozzle usable for
an apparatus for cleaning air holes in a combustion furnace,
Fig. 10 is a front view of a larger diameter spring
constituting the cleaning nozzle usable for an apparatus for
cleaning air holes in a combustion furnace according to the
present invention, Fig, 11 is a front view of a smaller
diameter spring constituting the cleaning nozzle usable for an
apparatus for cleaning air holes in a combustion furnace
according to the present invention, fig. 12 is a front view of
an auxiliary member constituting a cleaning nozzle usable for
an apparatus for cleaning air holes in a combustion furnace

according to the present invention, Fig. 13 is a view which
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according to the present invention, Fig. 12 is a front view of an
auxiliary nmenber constituting a cleaning nozzle usable for an apparatus
for cleaning air holes in a conbustion furnace according to the present
invention, Fig. 13 is a view which

4 shows the state that the set screwis fitted which constitutes the

cl eani ng nozzl e usable for an apparatusafor cleaning cooling holes in a
conbusti on apparatus according the present invention, Fig. 14 is side view
of the cleas rtheorzdtee usedt ethd csetins@ppar b ubitbedcwhachngoaistiltultedks in a
conmbustion furnace as viewed fromthe left side, Fig. 15 is a vertical

secti onalhe/ i aafiridened £ | WgpDE 2f &r UsAbapphdatas dppacakaninigor cl eani ng
air holes in a conbustion furnace according to the present invention, Fig.

16 i s actstimfl hehed i tad dombastioRnappapathssatedraiagnithe areswies in
a conbustion furnace according to the present invention, and Fig. 17 is an

enl ar gedinv@tt icAl Fivg eV 0f i@ €{dei wPePosti ehel 81 edhii ngnBoka eChab g
nozzl e usable for an apparatus for cleaning air holes in a conbustion

furnace fpcfidgpdfatde £6LSENéaniNGNaiPNholedBERTaMeBRLbER ieNRRYI NG OUT
THE | NVENTI ON The present invention will now be described in detai

wi'th refgifgee tas Veewed OFPSNYLRE e e 898eWirel.i 1bUskr at gertiigfar r ed

enbodi ment t hereof.
sectional view of the cleaning nozzle usable for an apparatus
for cleaning air holes in a combustion furnace according to
the present invention, Fig. 16 is a vertical sectional view of
an apparatus for cleaning air holes in a combustion furnace _
according to the present invention, and Fig. 17 is an enlarged
sectional view of a driving portion for driving the cleaning

nozzle usable for an apparatus for cleaning air holes in a

combustion furnace according to the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

The present invenfion will now be described in detail
with reference to the accompanying drawings which illustrate
preferred embodiment thereof.

Fig. 1 is a front view of a nozzle usable for an
apparatus for cleaning air holes in a combustion furnace
according to the present invention, Fig. 2 is a side view of
the nozzle as viewed from the left side, Fig. 3 is a side view
of the cleaning nozzle as viewed from the right side, and Fig.

4 is a vertical sectional view of the cleaning nozzle.



Fig. 1is a front view of a nozzle usable for an apparatus for cleaning
atr holes in a combustion furnace according to the present invention, Fig.
2 is a side viewof the nozzle as viewed fromthe left side, Fig. 3is a
side view of the cleaning nozzle as viewed fromthe right side, and Fig.
4 is a vertical sectional view of the cleaning nozzle.
5 As shown in Fig. 4, the cleanin® nozzle 1 includes as essenti al
conponents an outer sleeve 2 having a plurality fenmale threads adapted to
be threadabl YAsersjuwyad ig tHig 4l Uikl i¢leaning| ROFRIRaYsIRELREES0RS he out er
surface of an inner sleeve 10 shown in Fig. 5, an inner sleeve 10 shown in
Fig. 6, essHEmbmng@ipommvs am Fiter Bleeyet 4 hangngeabBlurelidiown in
Fig. 8 a set screwshown in Fig. 9, a larger dianeter spring shown in
Fig. 10iamamaﬂﬂhmh§dsnaﬂanxﬁdr@p7besﬁ@mmadﬂbrygeng§9§ﬁdwaﬁhaaxiIiary
menber 3 shown in Fig. 12, and these conponents are assenbled together to
const i t wilmtdie ty cof imgleozteads formed engthelouterepugéaceudr AN 3a
denotes a projection portion, and reference nuneral 3b denotes an insert
hol e forinmét aiewve I@ashouwm Bb Biga Bl cani hgnpinsiepyehd O showedn
t her et hr ough. Fig. 4 is a vertical sectional view of the cleaning
nozzl e Irad! 66, tdecieapingi pinconpenehhsFage dssanieédining member 11

shown in Fig. 8, a set screw shown in Fig. 9, a larger

diameter spring shown in Fig. 10, a small diameter spring 7

shown in Fig. 11 and an auxiliary member 3 shown in Fig. 12,

and these components are assembled together to constitute the

cooling nozzle.

In Fig. 12, reference numeral 3a denotes a projection
portion, and reference numeral 3b denotes an insert hole for
allowing a rear end 8b of a cleaning pin 8 to be inserted
therethrough.

Fig. 4 is a vertical sectional view of the cleaning
nozzle 1 after the respective components are assembled.

As shown in Fig. 4, a pin insert hole 104 is formed at
the fore end of the hollow inner sleeve 10d and through holes
10f and 104 are formed at the rear end of the inner hollow
sleeve 10. After the inner sleeve 10 is threadably engaged
with the outer sleeve 2, the cleaning pin 8 is attached to the
rear end of the inner sleeve 10, and the retaining member 11

is fitted to the rear end of the inner sleeve 10 together with

the auxiliary member 3.



As shown in Fig. 4, a pininsert hole |10d is forned at the fore end of the
hol | ow i nner sl eeve |10d and through holes |10f and 10d are fornmed at the
rear end of the inner hollow sleeve 10. After the inner sleeve 10 is

t hreadably engaged wth the outer sleeve 2, the cleaning pin 8 is attached
to the rear end of the inner sleeve 10, and the retaining nenber 11 1is
fitted to the rear end of the inner sleve 10 together with the auxiliary
menber 3. 6 The rear end 8b of
t he cl eani ng Mhen fhadrs ¢eT Bly asf i thd Elediip@chimwng post retedeldainnaHare
smal | diameter spring 7 received therein, and the | arger dianeter spring 4
is fittegtojmcuivh tfertider3s tidwireg ofhd ém$I D) @CameBepOEbIr@ang3d of the
auxiliary nmenber 3. A first groove |I0b and a second groove |0c are forned

at the freicnadd aftbrdin heandngie Sl @0yer 1diameter Thpringoer idi FRIRIa spring
4 has a function for returning the cleaning pin 8, and the small dianeter

Spring armde tHe it $oFffEEVeNttng V&f@jéﬂ:@ﬁﬁhﬂﬁo@ﬂﬂoﬁ Beowebaing
broken when it is forcibly displaced en a foreign material adhering to

a pin i RRAIAHNNGP MebdE 35 B0k | pebsle 10bCoRET 89s8EonliNGreloR@niing:

nozzle 1, resulting in the cleaning pin 8 failing to be inserted through
an inserdrd'drmdf-at the fofemdst &nd Jf CVhahi GheBh@VEBE 19 at e T hat

there is fitted a set screw for a cleaning nozzle constituting the

The larger diameter spring 4 has a function for returning
the cleaning pin 8, and the small diameter spring 7 has a
function for preventing the cleaning pin 8 from being broken
when it is forcibly displaced when a foreign material adhering
to a pin inserting hole 104 is solidified due to cooling of
fhe cleaning nozzle 1, resulting in the cleaning pin 8 failing
to be inserted through an insert hole 19a.

Fig. 13 is a view whichlshows the state that there is
fitted a set screw for a cleaning nozzle constituting the
cleaning nozzle employable for the apparatus for cleaning air
holes for a combustion furnace according to the present
invention.

Fig. 14 is a side view of a cleaning nozzle employable
for the apparatus for cleaning air holes for a combustion
furnace according the present invention, énd Fig. 15 is
vertical sectional view of a cleaning nozzle employable for
the apparatus for cleaning air holes for a combustion furnace
according to the present invention.

In this case, the nozzle 1 is such that a caster 10a is
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cl eani ng nozzl e enpl oyable for the apparatus for cleaning air holes for a
canbustion furnace according to the present invention. Fig. 14 is a
side view of a cleaning nozzle enployable for the apparatus for cleaning
air holes for a conbustion furnace according the present invention, and
Fig. 15 is vertical sectional view of a cleaning nozzle enployable for

the apparatus for cleaning air holes for a conbustion furnace according to
the present invention. In this case, the nozzle 1 is such that a

caster Hiardrfged at the fore end of the inner sleeve 10 i@l Gakged at the
fore end of the inner sleeve 10 in such a manner as to cover the first

groove Ipihand ddiersaconsr JERO VL rdOCgibevewi bh. aRat ehbokaoa frddva fore

part of the nozzle can be prevented by arranging the caster |I0h at the

forenpstio@Rthiedwitn | NNBELSL LEVALion I HE BREVEoERSpRRCD IMMREnNOZZ1le Fi Q.
16 is a vertical sectional view of the apparatus for cleaning air holes in

a conbusddPhd Lﬁf@&&x@é&%f"é‘ﬁréﬂ?iﬁ% tRECE8BtekNYBR! heN thENG FRYL | ON
furnace consists of an inner having a plurality of air holes 16a,

16a. 163ng 10 the “1 4 1é ST E‘ﬂé'&b&%ﬂhagci‘lﬁ@ ahin@y chamber 19
u or

for burning materials to rnt, an alr chanber bl owing air in

the conbusti %&hai‘@e{s]é’ §é’r€‘§cé? é@&EféﬁSlawEQ”JB!ﬂStth%”a‘i:fpfa'r%!t‘%il‘%oxand

an outer wall
cleaning alr holes in a combustion furnace according to the

present invention. The combustion furnace consists of an
inner wall 16 having a plurality of air holes 16a, 1l6a. 16a,
16a, --- formed therein while forming a combustion chamber 19..
for burning materials to be burnt, an air chamber 15 for
blowing air in the combustion chamber 19 so as to increase a
combustion efficiency, and an outer wall 14.

According to the present invention, the cleaning nozzles
1 are fixed to a number of air holes 16a, 16a, 16a, 1l6ba ----
formed in the inner wall 16, and the air holes l6a, 16a, 1l6a,
l6a ---- each clogged with foréign materials are cleaned by
reciprocably actuating the cleaning pin 8 for each of the
cleaning nozzles 1. 1In fhe drawing, reference numeral 18
denoted a nozzle driving portion having the cleaning nozzle
secured thereto.

Fig. 17 is an enlarged sectional view which shows a
driving portion for driving the cleaning nozzle usable for the
apparatus for cleaning holes for a combustion fufnace. The

cleaning nozzle driving portion 18 is composed of a cleaning
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According to the present invention, the cleaning nozzles 1 are fixed to a
nwrber of air holes 16a, 16a, 16a, 16a fornmed in the inner wall 16, and
the air holes 16a, 16a, 16a, 1l6a ---- each clogged with foreign naterials
are cleaned by reciprocably actuating the.cleaning pin 8 for each of the
cl eaning nozzles 1. In the drawing, reference nuneral 18 denoted a nozzle
driving portion having the cleaning nozzle secured thereto. Fig. 17
is an enl arged sectional view which shows a driving portion for driving
the cl eqiuz¥)lenqzzle sttt ind ofrde 18Ppad atvbat Dondl egabng1Bel and &n a
conmbustion furnace. The cleaning nozzle driving portion 18 is conposed of

a cl eanidicentric cam 18d. A securing frame 18a is8fiR@dzkte thed ig@i i Ng
frame 18a, a rotational gear 18c and an eccentric cam 18d. A securing

frane 18alis 6 xaoi 1o ddiRingNei covtdct Geidbh| eneofhneri #adant&Gt and fx t he
inner wall 16, and a rotational gear 18c and an eccentric cam 18d are

arr angedrothtiiditht Nfe &4 e Nend 0t | €cdentric ciif e8anaeenaibalgedd denot ed
a driving notor for rotating ‘a chain 17. A driving gear 21 is rotatably

nbuntedﬁghghdrgﬁéu&fggﬁiﬂgwﬁézﬁjethp driving notor 20, and the chain 17 is
pl aced on the driving gear 1. The chain 17 extends around the gears 18c,

18c, 18c, 18Refereddd AlifefALasH "ehEeheal bttty mbtak®e £b8 rthatlhthg 18
---- so that as the chain 17
a chain 17. A driving gear 21 is rotatably mounted on a
rotational shaft of the driving motor 20, and the chain 17 is

placed on the driving gear 1. The chain 17 extends around the

gears 18c, ‘18c, 18c, 18c ---- for the cleaning nozzle fitting
frame 18, 18, 18, 18 ---~ so that as the chain 17
recirculates, gears 18c, 18c, 18c, 18c ---- are rotated in

operative association with eccentric cams 184, 184, 184, 184 -

The reason why a shaft 18e having the eccentric cam lSd
mounted thereon exhibits a hexagonal sectional shape consists
in that the cleaﬁing nozzle can spirally be opened and closed,
and moreover, air can freely be rotated. For example, similar
to a ﬁashing machine, an air swirl for rightward rotation or
leftward rotation can freely be generated.

| Next, a series of steps for cleaning air holes 1l6a, 16a,
16a, 16a --~- formed on the inner wall 16 will be described
bellow with reference to Fig. 15.
When the gear 18c having the chain 16 placed thereon is

rotated in the b arrow-marked direction as the chain 17 moves
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recircul ates, gears 18c, 18c, 18c, 18c ---- are rotated in operative
association with eccentric cans 18d, 18d, 18d, 18d - The reason why
a shaft 18e having the eccentric cam 18d nounted thereon exhibits a
hexagonal sectional shape consists 1in that the cleaning nozzle can
spirally be opened and cl osed, and noreover, air can freely be rotated.
For exanple, simlar to a washing nmacBine, an air swirl for rightward
rotation or leftward rotation can freely be generat ed. Next, a

seri es bh thepa aorowkmarked direktliosn,lGhe BSzxenthSia; ddm 18d, 18dped on
the inner wall 16 will be described bellowwth reference to Fig. 15.
When t h@8deal8ddc 1Bavi-rg-t fdxeldaitp IBeplgeasd l8rertgora i Bixing avetiti h88he b
arrowmarked direction as the chain 17 noves

9 in tbhe bBearotwtedr iadoperativenassbeiatden miticahd &gead 8H8c 48dyel8d,
18d ---- fixed to the gear 18c by a fixing bolt 18d to be rotated in
operati ye dispthetl thewautilhiargemembeer Serive tHeo upvstdOdowdneandxi | i ary
menber 3 in the upward/ downward direction, and at the same tine, displace

the forafpettedd,8and && the sdme $ame,- dAispifce i fgrandst efd 8a,8, 8
---- through an air hole 16a, 16a, 16a, 16a, 16a forned through the inner

wal | 168an Bhs BAYasE downwd dndi ceebnihgs Hias 4,0 g.empyeg, the-clogged
foreign material fromthe air hole 16a, 16a, 16a,
through an air hole 1l6a, 16a, 1l6a, 1l6a, 16a formed through the
inner wall 16 in the upward/downward direction so as_Fo remove
the clogged foreign material from the air hole 16a, l6a, 16a,
l6éa, 16a —---=- .

It is possible to generate a swirl flow in the combustion
chamber 19 by regulating a quantity of air to be fed through
the air hole 16a, 1l6a, 16a, l1l6a, 1l6a ———-—formed through the
inner wall 16. Namely, as shown in Fig, 14, it is possible
that a swirl flow is generated in the combustion chamber 19 in
the form of a convect;onal flow by regulating a quantity of
air to be supplied to the combustion chamber via the air hole

l6a, 16a, l6a, 1l6a, l1l6a --- formed through the combustion

chamber 19.

INDUSTRIAL APPLICABILITY

Since.the present invention is constructed in the above-
described manner, the following advantageous effects are
obtainable.

FirstLy, since the clogged material in each air hole



16a, 16a I't is possible to generate a swrl flowin the conbustion
chanber 19 by regulating a quantity of air to be fed through the air hole
16a, 16a, 16a, l1l6a, 16a ----forned through the inner wall 16. Nanmely, as
shown in Fig, 14, it is possible that a swirl flowis generated in the
conmbustion chanber 19 in the formof a convectional flow by regulating a
quantity of air to be supplied to thei@gonbustion chanber via the air hole
16a, 16a, 16a, l1l6a, 16a --- forned through the conbustion chanber 19.

| NDUSTREAEmARPkhEARBGH the innerSwald tdah pretsmedticwEly i oemosabbgst ruct ed
in the above- described manner, the follow ng advantageous effects are
obt ai nakhieaned, thereSidoes siotcartiiRe & eggrkgmiyericd stoppthgaan hol e

10 forned through the inner wall can automatically renovably cl eaned,

there deperRA®lhodl o¥e theeuatidti Jrofuinyd Nng an  operation of the
conmbusti on furnace. Secondl y, since each air hole can normally be

cleaned, a gulddnd1gNt Ihndeadddy Lfr ROGE &R MAMaEARL ¥ Yb@ectdankdgdat 0

the conbustion chanber, and a quantity of air to be supplied to the

conbust i £ ARG 1 YuARWAE Yo hRydE BRIESrm#BL 1y be supplied to
the combustion chamber, and a quantity of air to be supplied
to the combustion chamber can adequately be regulated, a
convectional flow can be generated in the combustion chamber,

resulting in complete combustion being achieved. This is very

favorable for an environment.
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convectional flow can be generated in the conmbustion chanber, resulting in
conpl ete conbustion being achieved. This is very favorable for an
envi ronment . CLAIM5S 1. An
apparatus for cleaning air holes in a conbustion furnace-characterized-in—

that a plurality of cleaning nozzles are fitted to said gi
that said cleaning nozzles are drivegjiby a chain extendi aglﬂlBMimmm "IIII
plurality of driving gears of driving notors so as to cl s =«
holes. 2. An apparatus for cleani ngraitmghol es in a conmbustion furnace,

characterized in that each cleaning nozzle conprises a hollow outer

sl eeve,1 a hgl |Qpd FaBls SEEEVELeanfh§aRi POnELBs iA hekamPuldidber, a set
screw, a larger dianeter spring, a small dianeter spring, and an auxiliary

menber .furhadd) APRAECESSiEQE £h CBRADUabIubal 88yl Bracterhysl elbzAkagrber,
characterized in that a caster is arranged at the fore end part of said
inner s{ReVLitted to said air holes, and that said cleaning nozzles

are driven by a chain extending around a plurality of driving

gears of dfiving motors so as to clean said air holes.

2. An apparatus for cleaning air holes:in a combustion

furnace, characterized in that each cleaning nozzle comprises

a hollow outér sleeve, a hollow inner sleeve, a cleaning.pin,

a retaining member, a set screw, a larger diameter spring, a--

small diameter spring, and an éuxiliary member.

3. An apparatus for cleaning air holes in a combustion

chamber, characterized in that a caster is arranged at the

fore end part of said inner sleeve.



