DESCRI PTI ON  SULFUR MATERI AL SPRAYI NG APPARATUS
Techni cal Field (0001] The present Invention rel ates
to an apparatus for spraying a spraying mnaterial on a
wor ki ng surface such as e.g., a concrete structure
surface or the like, and in detail, relates to a

sul fur material spraying apparatus capable of
consecutively spraying on. the working surface, as
the spraying material, a sulfur material which

remains solid at. roomtenperature while it is nelted
to becone a fluid state upon being heated. to a
tenperature within a preBESCRIRISOAL ure range of which

a | ower ||mSULWR%ﬂEW@BP@@M?@AﬁF@E{@]ﬂJ§°i nt of

the sul fur material. Background Ar ul fur
H&@iood as one of materials that are solid at
rature while it is nelted to becone a fluid
[Og%le upon being heated to over melting point. Thus,

t he sthe wresendemvbntiorecelates @namtdpirope fﬂtesﬁr@ytr@ea spraying
materiohoh er Wattieg slifate khgh a8 §Uk d&\é&b' ace or the like,
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g %EE%‘%% g Hég% H}Qpr{ prial; a-sulfur matérial which

dedrasome aslie state upon
_ it ﬁ@&e ngml B pmsetsameaatnm engd ofiwhich a Iow:—;-r
""@'h@ equa te of ab@malml ing pointof the swfurswateriakoncr et e . -
enpl oyi ng cenent in finishing and handling, and
therefore, sometines is called sulfur concrete or
BagkgroundsAitti di fi ed material (refer to Patent Docunent
[ 0003] The sul fur- soI idified material is produced

[0dd2) .
such ash d the like ~
g “Q" ol &EBhE of WtariakdRat Bia.5a af e tepperature
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[0003]

The sulfur-golidified material is produced such that sand, aggregate, and
coal ash and the like are mixed in melted sulfur, and the mixture is kneaded while
retaining the temperature of 119°C to 189°C, and thereafter, is cooled to be
- hardened. Such a sulfur-solidified material has the following characteristics in
comparison with the usual concrete employing cement,

(1) ltis possible to obtain the compressive strength (about two times) higher
than that of the usual concrete, as a result of the mixing of the melted suifur,

(2) Since the sulfur-solidified material is chemically neutral, it is inactive to
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acid, and accordingly, is not dissolved in the acid.
Therefore, the sulfur-solidified material can be used
as a material suitable for strong acidity sites, such
as hot springs or spa for exanple. (3) The usua
concrete needs about one to four weeks until it is
hardened. However, the sulfur-solidified material is
hardened in a matter of hours at room tenperature.
[0004] Then, recently, it is attenpted that the
sulfur-solidified material is sprayed on a concrete_
structure surface for exanple, to thereby forma

aesid) &od -=ebi sie%eld rAtdisdoNed in HRAALRY TheRIFBAEYRS BLtSSsolidified
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ga e to prepare
or spr |ng e sulfur solldlfled mat eri al serving

as a spraying material on the concrete structure
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Disclosure of the Invention
Problems to be solved by the Invention

[0005]

However, in the case of the spraying apparatus using the sulfur-solidified
material as the spraying material, the melted sulfur-solidified material is hardened in
a short time. Therefore, when a tank which is provided with no heating or heat




2 retaining nmeans is used, since the sulfur-solidified

material is hardened in the spray nozzle when it is

sprayed on the working surface or is hardened at an

end portion of the periphery of the tank, it becones

I mpossible to spray all of the sulfur-solidified

material contained in the tank. In such a case, it

becones necessary to perform extra works, such as

| etting again the hardened sulfur-solidified materi al

in a heater to nelt it, peeling off the hardened

sul fur-solidified material froma tank inner wall by
relaiRing g eans imusedisinceibie subiursblidified enat@dalse bariened, in the spray
nozzle whemjbissipshyed on tenwarking weiface epishartibsedrat aweénd portion of
treupériphesp lof dhé itark, iEbe&ioniés MpbSbIAEpRs Bl 'dk ¥%€ sulfur-solidified
miaféidl [confaiNe® h Be MR, 2P LBCR PRAS St bbESHRE %%‘é?ésa ,{o perform
KPR Wohke BueABsABNRD) i 1 hBldRhEd Sufur i i a heater
ool gpg?@.ﬂﬁgg uﬁ% Rel s s . elanairoghn ok fwer wall by
. begting 3 fank guter.wall or thejikke. |, Ganagiangntiy dis impessilerte consecutively
| _SRf@):ﬁ@? melted swifur-solidifieds meadenial onttbewarking surfacei d state -

upon being heated to a:tenperature within a preset

tenperature range of which a lower limt is equal to
[Oeggﬁbove_ a nélti%poi nt of the sulfur naterial. Means .

f or SAMYiey oﬁ&? venproblemns, 7 heApreseid rinventiwphhay ean object to
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a tenperature within a preset tenperature range of
T aawhich @ lower I'pmit is set to be equal to or above
o M &5 Piving:the PrRblemMEn: - and to ret gi n the sul fur
[O9RAeri'alinthe tank in a nelted st ate; ‘a spray e
© nozziromerdn achieve ey abbye mbjstt.ed sutfut heateRalIpraying apparatus
accondingtu the freseny invantion! ®finpiscd: BBha{dl tAMWISER BBAfains therein
@ Meited |SUTRr nfftdrions 0hraliky hatdfiHh Sh il el hich is made
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0 %gﬁ@a@@i% Bdhe guliyr meliiponoint angt totetain frepedfur material in the
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tank whilg beingeeonnedied te anmalerial dutiet pertngn arlbaler eadkpsrtion of the
material dantagnd is sappiiadalith te comppasseel aipNe fbctARE Huir material in
theahatdrial tiletogatheradith tHe SembR&sEE difYife QUG MSIHEY iFthe melted
statid b&ing sprsyd 67 AlwbikiRSats

{0008) .
According to the above configuration, once the melted sulfur material is

contained in’th.a mat'erial tank as the spraying material, the outer peripheral portion
- of the mateu:ual tank is heated to have a temperature within the preset temperature
. rgnge of which a lower limit is set to be equal to or above the sulfur melting point to
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range of which a lower limt |Is set to be equal to or
above the sulfur nelting point to 3 retain the sulfur
material in the material tank in the nelted state, and
by the spray nozzle which is integrally nounted on
the material tank while being connected to the
material outlet port on the |ower end portion of the
material tank and is supplied with the conpressed
air, the nelted state sulfur material in the materi al
tank is injected together with the conpressed air to
be sprayed on the working surface. [0009] Further, in
réthm ﬂ‘@tﬁjlftmmétéﬁéil mtthermat&avmw ﬁ'leﬂl\et RERE] %ié{ée?ndn the spray

ndzilewnasusﬁﬁ rﬁb ARICESH {ridfmb file'b&ing ted to th
rﬁ&%@i‘&ﬁl@f‘bﬁ Irl té; sogﬁe@ﬁb% e‘gﬁgala ; ggsgau;p?lednw:tﬁ

o, the T fg: & gyl emamgl e Rt fok s Injected
*%ﬁ%&‘? hﬁwﬁ?f@ﬁﬁﬁﬂ airdathe siaved endhe workingseface.

O] Furtherrmre on the material outlet port on the

rFﬁ ﬁepmﬁbgﬁ?fé&af Esﬁﬂ(f gférédoal ||cfm t Hﬁeﬁ{aﬁgp detecting means
L@ @%@Fh &'of The r pgetariab coptaingd therein,
¢ lmpeat tér& egting megnstdispasedoinfthevmatesial tank, the

. temeﬁpra%e of the meltad state sulfutmaterial aontaimed therdinvie detouted.

|on of the material tank. .[0011} Still further,
[Oﬁﬁbi for the conpresse

n|ty of an I Ietﬁg&%
3? g rigl lr@ PO, PR, e awgrferrtslﬂpomon of the
"Ky B i§ Brovige ap 5o yatyefor thessiiur matedat outflow. - As a
’eF'H an maﬂpuat of the sWlfysrrestesial isi cortrolled byumekins of the on-off
valve dinposgdon tnezmiaterial outleh pod| dretheblpwelrerid partieardfrtb material
tankl ve di sposed in the vicinity of the inlet port for

b/Bf corrpressed air of the spray nozzle. [0012}
[0 ]eo%'r 'an |n ectiion port portion of the spray
" nozzl viewily lof andnlgt pedifoartheatsimpreased air of the spray

nqgzzle, | there lseprnquedta Bowpronitrg) vatvieokor tie thmpsessed 897 zAs a result,
theraflow bameunhah kel dompressbar aip REChE | RHpHEE - tol B nozzle is

- controllee byothe: flow cbh&ow afdi )
 COMSeSSEPEPTR Ak spiay riozzl S RppITeq 10 The ohity o¥ e § %‘: ort for the
~there is provided an air warming heater for heating = '

o [0813] conpressed air_to the predetermnined tenperature.’

As aMareober, anhinjectionporspedioni of the ey HBRHESS rhaid stdhab!e |
anelpsxchangeable. | As'e AL, the SRBciSPBER PortidIEEF the spray nozzle may

be exchanged to another specified one.

[0013]
Furthermore, on the way of a passageway through which the compressed

air is supplied to the spray nozzle, there is provided an air warming heater for
- heating the compressed air to the predetermined temperature. As a rasult, the
- compressed air to be supplied ta the spray nozzle is heated to the predetermined
temperature by the air warming heater disposed on the way of the passageway

~ through which the compressed air is supplied fo the spray nozzle.

[0014]




tenperature by the air warm ng heater disposed on the
way of the passageway through which the conpressed
air is supplied to the spray nozzle. [0014] 4 Stil
further, to piping of the passageway through which the
conpressed air is supplied fromthe air warm ng
heater to the spray nozzle, there is disposed heating
nmeans for heating the conpressed air to the
predeterm ned tenperature. As a result, the
conpressed air to be supplied to the spray nozzle is
heated to the predeterm ned tenperature by the

heat i S furtves, teimpAged the ptaasaéé\i% €hr8 i Which the compressed air

'ﬁo@ﬁﬁﬁ%\'\wtnt h{e%&hwaﬂ'h a, [

Cer g %i re is disposed
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Iea?rH'r'?bi “OFﬂQ I heated to the
mt@\g. aeansnelispeseck & dbie tpiping of the

whmh/\maq mrmlmseﬂrmsem supplied dfom ¢he air warmlng

heaﬂgb:ﬂresﬂmy:homléomer linmit is set to be equal to or . .
above the sulfur nelting point using a heater capable

of adjusting the heating tenperature . thereof to
" Effedtaf thd Ingeatdd ur material in the material tank in the

'Oggﬁsed state. Accordingly, it is possible to
[ ecutl%ﬁly spray on the working surface, the- sul fur

o theepresent invention: gsnclaimpdr it wlamii, | the ouiter

: Wt*\eﬁﬁ Imantien of dhe seandal tankds hemded to haveke tergpardredwithin the
preset iemperptora range of which a lowes Hinitt i 5et 16 el sqmana ®ridbove.the.

- suli oielting oint Using ta heaf?tcdpabRe of Gdilstin é?ﬁ erature .
- thérdof Uo rathini B REATDF - maferal Sn ﬁ’r%r ‘i‘%ﬂ@ﬂ ”% the m[eét E'; state.
Adcerdingly; it &lBBetoSéHr[})é ﬁ%% E"Qﬁ};" e sulfur
m: i%na ||ch o g{é i %ﬁ’ ame-a-fluid
s ’bP g, pe i?%‘ﬁtqfﬁ withia %Mewu @mpa;ﬂmraerange of -
“"H wes it g, se E’pﬁ?aﬁ%@l dauer mboyerthevaulfur Aseliing point, as the
Sprqggmg tmahena rpsiaseblhe $prayanciziglis inegrsly fbunted:tothe.

materiéal tmkanhwa beings cornadted do thednateriad @uiat bﬂf@n the lower end
poetiuratBthesmiateril ke thd ?ééuctfo@aoiil@lzé: HH:I*W ?Bgﬂ{ éﬁ?ﬁ spraying
ag&@rdttﬁ@cﬂi B8 UhidVRHEN AL résul l‘: |t£He'6‘3 C#s gis‘%

tan P8 R siepuite PRy e eotoytioampeceiye i b thikn

erlal contained therein is detected, so that it is

possti’tI@ei QCCBRIY %o tthe Jresem ﬁwnﬁo@%ua r9fcléu|i]|e2 by th
terMﬁérﬁttIre d%.@éétﬁf mes e%{g& ﬁgtﬁe §H cfdé\ fure oﬁhg
enéga ﬁl%F,- éﬁ!fd?%ﬁféﬂ% coRtdifed terelh is 4 'sa that it is possnble to

"t Herature adjustment of the warming heater. Accordingly, it is
possible to heat the sulfur material contained in the material tank to the sefting
temperature range which is set fo be equal to or higher than the sulfur melting point,
to retain the sulfur material in the melted state.

[0017]
Furthermore, according to the present invention as claimed in claim 3, an

worker to .



tenperature range which is set to be equal to or

hi gher than the sulfur nelting point, to retain the
sul fur material in the nelted state. [0017]
Furthernore, according to the present invention as
claimed in claim3, an 5 1 outflow anmount of the

sul fur material is controlled by neans of the on-off
val ve disposed on the material outlet port on the

| ower end portion of the material tank. Consequently,
it is possible to appropriately adjust a spray anount
of the sulfur material on the working surface. [0019]

n@lﬂbw afrduhf & thécﬁﬂ’fﬁﬂ'rﬂﬁgrﬁﬁdoﬁgﬁt?&ted F}y‘?ﬁgh q'fgfs:‘he ff valve

E g':ql ﬁecllnﬂ dhiaf uy[l %ﬁﬁ% | B‘"ﬁBﬂt ﬂal tank.
nﬁ a?%*’ riatsly: @ q gRray; ameupt ofthe sulfur
"la?ﬁ%f ewrgl corrpressed air of the spray

Consequent I y, it is possible to appropriately

;onirg{ll‘kﬁmez’ﬂér@% Bg%ﬁi%’i&% .t he Smé?lt”g[ﬁlmtﬁﬁ” ?}lﬁ*"f‘n"e the flow
Mrpgﬁe glr p| e,ﬁ;yayﬂqule is controlled by the
flow jcge: 5% sqg@ggl,lg the vicinity efthayinled pgrtefonﬂ;e pempressed air of
thexepraygacrzle, Babsequentiye i isi poksible. to Sppropgatsly lopntrbl the spray
pnegsw@swthGthfnr matbrial on the workingdisunfaicer of t he
ctl on port portion, to thereby adjust the spray
[Obi of the sulfur material according to spraying . °
é O¥gF femording fosthg ﬁm%snmml%ammcﬁm claim 5, the
hﬁfé peft nowtion af ersnsay pozzle puryt be axchang&diaraﬂftm}hmmf ed one.
. Commqmlnﬂv.rlt isepamsitie. tmmm:!afqm ho&w ﬂmmatea oft ihjgdienpaft portion,
tol theestiby adiab hefspray [d rfilg to spraying
omméacsuhue.amyamr phsaftie c?moﬁ Qz]ha e f é lon ort portion; to
tharetRy rﬁﬁﬂ{é’sﬁls%rﬁ;% nkgﬁéﬁlgj g Bap ed v means ofa

. Itn%gg‘z'l S&I@g? %VQ%QH B Zenper at ure by

[002® ai r ‘war ni ng heat er -di sposed on the way of the

passmnmt'@rah&?dm@'té'%hé é‘é?ﬂﬁﬁ@éfﬁ%éé'&: ffed In claim 6, the.

alr ot e o8
te'?‘ﬁéat eebg’qﬁgr% t*\?t he passageway -
' COMPIaRSe %’é@ﬂe rﬁprgy é@éﬂ& Consequentiy, itis -

gﬂ"q RIRvest theaneliad state sulfunntateriakfrom being hardened at the spray - |
nozzle portion.

[0021]
Still- further, according to the present invention as claimed in claim 7, the

compressed air to be supplied to the spray nozzle is heated to the predetermined
temperature by the heating means disposed to the piping of the passageway
through which the compressed air is supplied from the air warming heater fo the
- spray nozzle. Consequently, it is possible to further prevent the melted state suifur
material from being hardened at the spray nozzle portion.

Brief Description of the Drawings

Ipé?detennmed-‘ S



conpressed air to be supplied to the spray nozzle is
heated to the predeterm ned tenperature by the
heati ng means di sposed to the piping of the passageway
t hrough which the conpressed air is supplied fromthe
air warmng heater to the spray nozzle. Consequently,
it is possible to further prevent the nelted state
sul fur material from being hardened at the spray
nozzl e portion. Brief Description of the Drawi ngs 6
[0022) Fig. 1 is a schematic diagram show ng an
enbodi nent of a sulfur material spraying apparatus
according to the present invention; Fig. 2 is an
} oded per spective view showing a first enbodi nent
of a material tank and a spray nozzle in the spraying
apparkigus;is fd §cheinatic dabRird| Fé.%WnY all éiﬂbé&ﬁ%n‘ﬂ Q-f % sulfur material
smyggr@eda@aﬁ.gradcar&. tcﬁ?nb%ﬁ& | n the | 'nS a
b 2 B8 prad eex&%é&o g}%&eﬁlgi Fhieument of s
'}%@a‘?ﬁa Weq?Pelﬂ"a @PFal tank and
_sp¥a l%oEzP%mPﬁCfN?eV@w §9PWQ"Q &pparmings heater in the spraylng
3%@1@'&&5&1“ on of Reference Synbols [0023] | Mateii al
t ank Eig\Whisma sidereatveshowdnthicawaneii Beder Woga! @rﬁﬂﬁg apparatus;
ambrti'on 3b Injection port portion :4 On-off valve
Oper iy 'Blid £y 8kploded BERipebith FielPstiviin REEnBddiment of the
mzﬁltggi‘ai %ke%d ﬂ’l% S Wﬁ&ﬁl& rr?th%eéﬁ'ghng]gp%rétu%o"pr essot

Explanetlon of Reference Symbals
{0023 |
1 Metehal tank _

2 Warming heater

3 Spray nozzle ST

3a Nozzle body portion’ ~ *
3b Injectlon port port_iun,"f_iim

4 On-off valve |

6 Operating lever

7 Lever rod

8 Handle

9 Temperature contraller

10 Temperature sensor

12 Air compressor

13a, 13b Air hose

15 Flow control valve

16 Cock handle




15 Flow control valve 16 Cock handle 7 18 Air warm ng
heat er Best Modde for Carrying Qut the Invention
[ 0024] Hereunder, enbodi ments of the present invention
will be described in detail based on the appended
draw ngs. Figure 1 is a schematic di agram show ng an
enbodi nent of a sulfur material spraying apparatus
according to the present invention. This sul fur
mat eri al sprayi ng apparatus capable of consecutively
sprayi ng on a working surface, as a spraying
material, a sulfur material which remains solid at
roomtenperature while it is nelted to becone a fluid
18&Alwarnpieg hgateig heated to a tenperature within a
preset tenperature range of which a lower limt is
set .to be equal to or above a nelting point of the

BegtMode fatieamang Qut the bavebtionwi th a material tank 1, a
[Gm]m' ng heater 2, and a spray nozzle 3. [0025] The

mat'eny -y ) =Y . | te . :
bq% S% ;dHélJeuﬁp%éli %Eﬂaalr\?%ﬁtﬁgﬁgéé lpﬁ%&ggﬁlﬂ%nﬁbﬂ ﬁg&{l’ gﬁ{%s’cngﬁg in detait
c'w:rrregE I a _or exagpl e, stainless steel or .
the Qe 1 i asgismatic dingram goWAg 2D pmbadiesntiof écsuliur material
SPERYIDGeRpRaraligy A6PeRAING dp thecarpsent inventions | This) sulfur material
SPi#YIRG appatates capableoot cansechitivelyfspbayingem &hworkitig siMsce, as a
speaying matediall & sulfeesmaterial ShitH Feriging Sol@ Al itéinpkFature while it
is niteddo debuimbu isa statbiipm HBING hbdled W h;id Al i’rga'préset
terppéfatiRAFangeyofivhichZa TSwd D imR O RGE t TJ?: 8&{ gcw 2 80 melting
polt thé . idrie 8 BroGEREARY B Al 4. fri heeter 2.
an@a?é}%gq ) >o%, ~agg . = . |
and | re mxed in the sul fur which has been
ted within a setting tenperature range equal to or. .

hi ghghet haeriel Yank 01 be fBE 'doﬁfbiniﬁgédth'égﬁg ”ir@t H'[)egt&#:isﬁ material
fie Mslal, for exarmp

-seKlﬂ??@ %Wﬁrﬁv trﬁ‘é!% iqp érllaeist@ggl oI e, stainless
5‘%% AT g8 gt o detertplperiphumerric capacity (for
e /5 510 51D, In WhiEh A fowear erd BRHtien thereat besomesdiinner. The
Ule dﬁakm SERENg apfthe spRang astedskis calledtz dulfur-salidified material
whigh isqroducad suchythat, hyhetilizirg thesproperties! dfusulfop diioh iscsolid at the
ooy éenperaturedwhilé itris neelistcar@boutdi 19eC 159°€, BigyRshate Whd sand,
coat@sh andtte likeoarTAD@In A6 Ut WRIth e bostHhbbled Wil a setting
terﬁﬁlﬁﬂturéﬁtﬁﬁsg. nggﬂ@u rfjﬁé‘rll ‘ﬁ‘ﬁ % etnr&{?b gp@ "the mixture is
22 Qdﬁé%at‘ékae“&a ot '“ﬁﬂi&ﬁ'% re of abait 114G tort59:Ey ad thereatter, is
- Alternatively, the sulfur rmateral is called a modified
sulfur-solidified material which is produced such that the suifur which has been
~ heated to ba melted similatly to the above and a sulfur madifying agent for
denaturing the meited sulfur are mixed with each other, to thereby produce modified
sulfur, and then, aggregate and sand, coal ash and the like are mixed in the modified
sulfur, and the mixiure is kneaded while being heated similarty to the above, and
thereafter, is cooled to be hardened. In the following description, such a
sulfur-solidified material or a modified sulfur-solidified material is heated, fo be used
as the melted state suifur material.



thereafter, is cooled to be hardened. In the foll ow ng
description. such a sulfur-solidified material or a

nodi fied sulfur-solidified material |Is heated, to be

used as the nelted state sulfur nmaterial. 8 [0026]
Incidentally, the sulfur material serving as the

spraying material may be pure sulfur. However, it is
desirable to use a sinple substance of nodified sulfur
produced such that ol efinic hydrocarbon(s) is added to

the pure sulfur, or.the mxture of the nodified

sul fur and a mneral additive. By using such a

&ﬁﬁfrial, a coating of the sulfur-solidified materi al

he nodified sulfur-solidified material has the

good Ingidestallyrthelsuifoy materialrseyving e tye sprayirigirateril may be pure
sfurpe Howaved ithis desithbdé kio! US@r@@‘impm @ussthhceaﬂd modut‘ ed sulfur

podutcie such &fat ohsdintd h dr@bﬁfﬁdnl(sm alﬂd r’étsmu the mixtu
of theGROGITIES SulhiHhd 4 NRHEFP 5itiPEC O Pg‘ %fgl a c;::t;ng .:;
diied material s, the good

lhg -s%ﬂ&iﬁ@& off b? 9’;‘%&# fgefcfm Ifl'e‘.toll
i grFEe ) haro i e o chtoroo

efh §3 dhe siuflicienthehighi adhesion: strength tongonsrete, and
fh@tﬁfplr%\hecamrﬁ sufficiently vatlbleronestscan ahtivitrasive mdtbratrcoating.
[ fromthe material” outlet port onthe | oner end -

| en gﬁ}%gﬁie“ alu}lte?pqﬁng% I %"“”&ég Il'tl ?heamatenal tank
1.y Broggda Thispen-effuplveeAtie fos cantrpliagaan outflow
. afBﬂ“'i!irP rﬁé'l upaaterialwvipioh fis Bewofout Frenmthieermiatérialanitiet port on the
[?;‘uﬁﬂré gom,@t?: matedal tapkdn gﬁ!ds mn:gdtﬁd){?‘ A Up &Y 6ftd RYer rod 7.
eeleaer 80 t tahlﬁthw Ay stiHoNingG érﬁﬁ@r YRfisPosed on an
uwerfedge el por€idn ofthd h&t@ﬁél%hﬁh hAdls &a SHELLEY f‘ﬁend portion
of GRVENEREEIng IHV%{ BEhRId. A Sl}bg%t&lll}f § ce portion

. oﬁﬁ‘é’ n&%ﬁél‘iﬁ 21 S)(()t%ﬂﬁr W ﬂmﬁpﬁ) t iy fan ? hg -when a

ﬁ{fgj‘ t o%Pﬁra*'ea QYesD I6 RUShe epwaun@mmw ieton, the.
' iR Vish the lavesrod e sethat the meteral nuﬂet port on the

| eﬁ@ﬁ porfipr &f the material tankreisabp8nedle sNgteatinsFig. 1, numeral 8
d%@ml@ahandhdﬂhemﬂbnhmhkﬂ [0028] The warnmning R
ter 2 is wound around.an entire outer peripheral
[0 tion of the material -tank 1. This warm ng heater 2 ..
i s lJF‘eH’é%ﬂm hegter R isevourd apoundan eptie: duter peripheral portlun of
thW@Pﬂﬁl tﬂfﬂ'nﬁ 1This warming: heatare? vis tfor meatlagthenguter peripheral
pottiorpel teumaterimh ank 11tbi 3 terhpesiret Withia aﬁﬁéﬂi tt@rrﬁferature range,

- whithgisaet tdbe etins! taldrwhéﬁhéhﬂ%mmﬂ-n I ’fsﬁ & retain th
sulfiirematendlUn tRBLH téﬁal'tank »ﬁ“&t tte tﬁ edrEWIlt'I: aﬁ
eleEﬁ'ié ?\ﬁreshﬁhfer fBP )Ja?n bO¥yn at %eatlng the outer

rha na‘ nk 1 erature controller 9 is made

0,
adj Sthble. 8 is me the sulfur material contamed in the material tank 1 may be
heated to be melted from the solid state to the fluid state, or the sulfur material which

“has been prewnusly heated to be melted by a separate heating tank or the like to be
contained in the material tank 1, may be held in the fluid state. The setting
temperature of the temperature controller 9 is set at 140°C to 150°C for example.

9



peri pheral portion of the material tank |I by a
tenperature controller 9 is made adjustable. At this
time, the sulfur material contained in the materi al
tank 1 may be heated to be nelted fromthe solid
state to the fluid state, or the sulfur material which
has been previously heated to be nelted by a separate
heating tank or the |like to be contained in the
material tank 1, may be held in the fluid state. The
setting tenperature of the tenperature controller 9
is set at 140C to 150C for exanple. 9 [0029]
dentally, in the naterial tank 1, a tenperature

obgfl

[3 ﬁ erat t|n e.)gnmfor det ectj ng
the t &‘E@ % s a?et Iparaluraesensoy| (temperature
detefting ettgmpe_r@tuga o tbpanelted state sulfur material

cordaiped n the mtenalrianhn'u isedigpoeast iroa vesticph girettiam ard a detection
sigaalfeont thisteseperature Oscirsos ik ist serthe thernteareratuee controlier 9 by
whicht thel lempératyre ohitied sutfer trasReaR dNBbLIER QoSHET &Y the setting

teimieratud. | Moo Ry, 'Pdn&rﬁe A4 thB%a % lme for sending the
i3

détééiﬁ%ﬂ;ﬁg#ﬁgmrh%@tergg%? fﬁﬁg gﬂt“i'@ﬁ? H% triller 9, and

rgtgpq ggngl from the
. B8 %Hfﬁ@?'ﬁféleﬂgqpﬁ ?W% % oI line for sending

atlng control signal fromthe tenperature

Contmltﬁé ISwBPJnE!e 30k oo 3 §
Vi@? egf sArhy H le}jﬁ%f%éﬁz%o %cgmpgg;% i from an
"T% '{Rﬁﬁ'?’sf)ﬁgﬁ ﬂ'ht edpatariahan; 1 together
sged a W@!ﬁedt & QA boghap@rtm 3a and e injection port

o Dq'ﬁ!ﬂ 3ha| Th%ﬁrazmet postion Ratis irdegratly muusdad dn dhe material tank 1

. whilenbring sznpiectecht e matelyalpoutiét porBenand lewer minecponion of the
maderial tankr 1, and 3. a Toateradds poblisty tGedf, AherAis formed an air flow

. passtige 8l dorniatitagsd Qﬁthfd'ilehﬂféﬂmﬁhgf 435 ah W&?b nd from

O di

thé AiPeBRIgPEsddr 121 PR j 'thé’ i '? gﬁssed air
of Qﬁé tdu&Ele o&g? gfa' ﬁ Q 95 g%ﬁgsed aifr is

e WW" an upper
su ?%H "é??&ef %@NPPH@“&@& con‘pﬁggggrﬁvfz Further, in

VI ci nity of an inlet port for the corrpressed air

[ a fl cont ve 15

- % “9 H'S gﬁg’é daion g 530ER 1o bR dotstiitle atoa tip end
- P° O, BRI eR.ANG 2k AR dax:m portiarp thareof, there is

‘P%@é’ E'leqf RE hRle 1% caaupurmﬁaleuowntt;athe [200B0W mhssage 14 of the
F‘OM dody aeriien BapoAsi areslf, wheti thpaselt handie 164ds apeabliand also
th&a@n-afftualyeems opened,checheltdw state sLituransierzd beir idén downward
fromntheatnaternzithak ©id suBisidddud *’csfﬁ%gahﬂ?rp?eéﬁure generated in a
material outlet port 23 by the compressed air being flown in the spray nozzle 3, to be
~injected.  Note, the injection port portion 3b is made detachable and exchangeable,
Further, the air compressor 12 is of a gasoline engine driven system for example,
-and a spraying pressure by an opsration thereof is made variable, for example, 5

through 7kgicm?,

10



di sposed an Injection hole 17 comruni cated with the
air flow passage 14 of the nozzle body portion 3a. As
a result, when the cock handle 16 is opened and al so
the on-off valve 4 is opened, the nelted state sul fur
mat eri al being flown downward fromthe material tank
| is suctioned due to a negative pressure generated in
a mterial outlet port 23 by the conpressed air being
flown In the spray nozzle 3, to be injected. Note,
the injection port portion 3b is made detachabl e and
exchangeable. Further, the air conpressor 12 is of a
asol i ne engi ne driven system for exanple, and a
bylng pressure by an operation thereof is nmade

var i a@hdhe ey ofka passagdwayt treughwhial hacordifreb888 alr is Supplled
toQhet dprayaipzeib mframsmw Péé?:‘fb@hzv"mérg ié Bfspos an air warming
héﬂ&l@ﬂss S?Hrsaélf whfim g oé f%: &%é) egd airWhich is to

bé gﬁ %ﬁ‘é)?l@ ﬁl ﬁf ' S 5321 the prefetermined
%g Withy &b e 'PF‘V\g ealge far gxamele. g9 that the
%@0 FPWW@E’@E c@bhﬁﬁ@ﬂ&ﬂﬂﬁi@ly seb tFer example,
mf@ﬁﬁﬂ@ér lStl‘@atﬁf} oo the oot temperatureddr w:hamemperature)
atethe ditg to thertemtpesstare bbabautahe salfusmeltingt pdifite

h erature for heating the corrpressed air can be
[0 gﬂ) For exa the conpressed air is

riatel et

heat gﬁ'f*he&-mgh ercﬁb"mﬂoéﬁpéngt of ctheopassageway through which the
comprsssed @irels sunplied do ithenspray nbeziedrfrenathe airokamhingtheater 18,
theree isuldisposed! thealing ormeans] G6B3hedting e, dopngrees&d Mair o the
prbdemrmmdotembem%sammebhhiuﬁba i illy tﬁbefonned such that an
elgggagﬁmsﬁéhtér hsgér%b&ﬂ&@dl ired rh §fﬁhm Q-F h ré%t‘%ose 13b.
AlkdSn t &ﬁ; air é ot may be

e cO

héﬁ?@@’t el?érli"tne tg'feu?'gnp'ﬁ' 6% SHE'AE R nﬂd%?r'l%t fREgxBPle. -
[ogﬁlned such that an electric wire heater is embedded -

in aNeatchere wmubembpdrapmmﬂrudnmmf thesnafedial tank 1 and
the\spray nozze 3, sncthe waening W%fvrﬁn@ﬁfﬂwa thRdUghdg. 4, Fig.
2 ishad Siplodets BerspRoliy vibey sﬂtﬁﬁh % ofthe material tank-1.

|

anﬁeﬁ‘i&eépﬁ'éy Irrfév [gnd)d ?‘ %“tﬁ& éi %‘é‘pﬁ IJ$ é@ﬁlpg a metal
| 3r es o hg‘e "dtréﬁﬁ( 1ihapg-ak,an upper portion
t %éﬂ% Bl A A rsion Thoteet 1 g founed g1 & hopper

shape iﬂsoﬁ g. Firthey, on opeiof autee sideotreespanselongated cylindrical
ha:dlg,a iﬁﬂi}@@i‘gch}gfi vertlcalrdjgr;ttnlu:;dtf:n afcﬁm?aggd@wndle 8, a
spling aa éntswhaigh acspring 2 isli el is4ele iE&@hShtafporated, and a

| |

:;gggggngﬂ ﬁm;b:gﬁ m@trﬁagsﬁo@ raﬁf:h Sgha df Randle 8 by a

upper portion
[0035]

On the upper edge end portion of the material tank 1 in the vicinity of the
handle 8, the supporting member 5 is disposed, and the operating lever 6 is
‘mounted in substantially paralie! to the upper surface portion of the material tank 1
by utilizing this supporting member 5. At this time, an approximate center portion

1




t hereof and a conical shape at a | ower portion
thereof, to be forned in a hopper shape as a whol e.
Further, on one of outer side faces, an el ongated
cylindrical handle 8 is attached in a vertica
direction. In a cylindrical inside of the handle 8, a
spring case 21 into which a spring 20 is inserted is
tel escopically incorporated, and a head portion of
the spring case 21 protrudes froman upper end of the
handle 8 by a spring force of the spring 20. [0035]
On the upper edge end portion of the material tank 1

of thetdjseritling Rivey 636 fittBe in B b@e 8f tHJ‘@u % ber 5, and a split
u

i mg%m;gﬁgg%ﬁ W&% gy ﬁ?x he, T v

or 9 qriing member § with
P OEliNGg@Xig Ui pne Porianof the operating

lexe L4 cennaﬁ@ddpememqh glomnafdenloStheu matetial tank 1,
and og tgﬁdm/endfaftthe levgrprack 7 nthenendedi vdlve anid disppded. The on-off
vaive 428 in sontast withda valve ygickinge24 priumited to b Riatérial Mitlet port 23
ot the iDwep entlipeatiore o rhatepial tankaf, té BpeRRTSs ﬂh&gnét%)ﬁsrouﬂet port
2% is supported 'sw ngably by the support | ng menb

with the split pin 22 as a supporting axis, Further
[0036} he tip end portion of the operating |ever 6, the

| everUndat thei abovs staibech towaxsmﬁbei@mmrwhsmbﬁdtﬁmm of the
operiting fver @is pushed Gpasy u’@hbaa Rioftthe f.fpﬁmgacfds@s 1, which

prétrudée byt Spir VfSrcé bfstr% 0 T ﬁrlé’rfh cﬁ'tl h of the

Ode?ag{'a l‘“eQEFG‘Ejen u Iz)e]s Iporting axis,
ok ao %E‘éég’%@ 'F"'é'F gt he vave

pal ; gm ' ,{a@ rip nghe @s shown in Fig. 1,
sB¥shipg base %ﬁﬂjpﬁﬂm ghthg opn&tlngo@ver Bnip the arow “A"

| e

- direglian, thejan-off yalve 4js Hitediumeviadhd Ievertrod 7, ab thiethemmategial outlet

- porZoa the lowartencportion &f thedmnaitéral 1k 1 ds bﬁéﬁ&d of the .-
m&%l ng 20, while the tip end portion of t operating

er e pushed dovvnvvard Wth the split pin 22 as :
- the UH&@E body, portian 3ae ob thef pray| nezzle éis integrally
-mayded ito ma(tﬁrral ﬂmk toke comtnuhicated withotheeratitesial butldteort 23 on
they lower endbpdrtion of hermanértal thrsk § heThHeh cioi the Iﬁéﬂﬂé of t!'ﬁ@hbzzle body

.poﬁtﬂm dacan diinebne Zgﬁmﬁm\i‘g ekEhdndbd ?or a Ms mount is
doRSOrBISE AHRCkoRP b IR Eﬁﬁe&f’ é‘iéffﬁahﬁYr? gib cap 26 is
gtba

mcﬁfrfté’@"ﬁgép%a Eﬂe ﬂlé? ?Paﬁ" 26, the
e_p? \?é'r nﬁ 8 }" of“qq'i'ée t-g?l%ﬂ‘ inighpott side of the

# basy end portion:(the zight heedyindtig: 2baf the nozzle body
po[t ,aagnqlmcgﬂ@n 28; Igoqrpp@gjhgl thgrein the flow control valve 15 shown in
Fig. 1 is connected, so that the flow control valve 15 is operated to open/close with
the cack handle 16 disposed on an upper surface of the cock portion 28. Note: in

Fig. 2, numeral 29 indicates a semilunar fid for covering a handle 8 side of an upper
end opening portion of the material tank 1.

 [0038)
Figure 3 is a perspective view and Fig. 4 is a side view, each showing the
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- to be overlaid on the duter si

nmounted to the material tank to be communicated wth
the material outlet port 23 on the |lower end portion
of the material tank 1. Then, to the inside of this
nozzl e body portion 3a, an air core 25 which is
exchanged for adjusting an air flow anount is
incorporated, and to a tip end side thereof (the |eft
hand in Fig. 2), a base cap 26 is nounted by neans of
a locknut 27, and further, to a tip end of the base
cap 26, the injection port portion 3b is detachably
mounted. To an inlet port side of the conpressed air

w@t'mihdoﬁééieﬁad %&éz{é’m q%h'%d’térgﬁtwh g%&&ugw ePheater covers
b shown i m
r

e ﬂ%@i&%@g@?ﬁm I EAC S
¢ &P g7 paPWE AN ig.n3, is sempsised of a covering
F?BI the sl%@ﬁ@@él tank dnang gegovaningauartion 2btor thes kpray nozzle 3.
Fpﬁhers ancutting ine S0 isrmadé gn 2 partuofethel cad@ring Poetidre Zapand also, a
ctting [llneed1 s ehdder o8 @vpait g the vehing Sdisle Zﬁf sérthHPi}?é covering
p%ﬁdnemagana B9 drk pePbdt (S UIMER '@Jes& X-]gfg 93 and 31 to be

owrgf/'vu Sgaré%au%ovm ng §heéy@gag¥¥r%ﬂﬁ 'TJ': %‘%ﬂg

[0G&81i ng heater 2, V\,hl ch is called a rubber heat er

coverAs showreir iFig duttes coveengf pdrebh 25‘%m§fméﬂenal tank 1 is
pmamedlwmchrt hﬁewmute?ﬁiabea%o%énﬁ Q!{\i%%zs d he ‘?nsulatmg

rﬁété ri:ﬁa&?iﬁf %:gg?%%%t ﬁ et S freepve terial 33,

g n élegiric ;wire heater -is
p pe,fo r@é%%p!e»awﬁ M;F?%W%’ed via lead

nEEAT oyt fromy endr poalcm&t of 1the | ¢laetrivo wire -heater,
'"ﬁ'ﬂ&@tﬂﬂu %aq!)wfta lower ipertisyef thegeavering portiay 2afat the soatesial tank 1
angl thei eayering postion 2b ferdbempray partied istrivt evetiridetowith the electric:
wipm heaten abi, is heat fetained bycedicat thsulstirg @aferdr3and H%hvever each
of MGsePPEMOfs Wiay bé hedledthy éﬁﬁ:&%dg\y ﬁlb@eﬁga mear‘i’eaﬁg

s of 't materi a

[0040fk 1 and the spray nozzle 3..[0039] As shown in Fig. :
4, t e Figovdrin e pov&nr[gﬂpmmhcab fdrahewhety AozA6 3K the bémpressed
airpis g debrivitiidn lefﬁham@irﬁthé?f'gﬂﬁt mra@bn%aa BaifeRYi8h 'Stfthat the sulfur

maTeralis ihjedied fAsH tie fdttion it nd in the figure in
anaéﬁ'éaﬁ}g‘%‘; ‘ﬁﬁﬁ” Agg'né BHH af[)or@ fq ?cgy éqgv?rlﬂgaqomon 2b
: hag a*e !
| °§$PP "aa&'v rrﬁxarealpetp q yertical axis of
th H’&g aQHBI&s %P%&GFBPM $ifde isdnade slightly upward.
gctrl c povver is supplied via lead wres 35a and 35b
- dr tions. ftheeeclrlc Wre
. mgrﬁ”éﬁf § ﬁﬁ?‘??’ pebhcl e ¥hHapig seford empodiment o
E‘c G AgZlens: o(Thig Seepnd embedimentis basically
' bﬁmb@ﬂlmgn&showmm Eig: 2y bubdiffiess Boinsthedirst embodiment
ﬁ‘lﬂﬁ@jﬂk@mg Hire¢tioneofether sulfur material from the spray nozzle 3 is made
variable upward in the second embodiment, while the spray direction in the first

embodiment being fixed. Namely, in Fig, 5, a T-type pipe fitting 36 extending to a
direction orthogonal to the nozzle body portion 3a mounted to be communicated to
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wire heater and is heat retained by the heat
insulating material 34. However, each of these
portions nay be heated by enbedding the electric wire
heater. [0040] In Fig. 4, in the covering portion 2b
for the spray nozzle 3, the conpressed air is sent
fromthe left hand in the figure in an arrow B
direction so that the sulfur mterial is injected
fromthe injection port portion 3b on the right hand
in the figure in. an arrow "CO direction. At this
time, a longitudinal axis of the covering portion 2b

tﬁeaﬁa&rhél Bhﬁéﬁp%?f:k@ﬂnwlcﬁu& d @:ﬁ%%&r I@%Yetr%ﬂ%rﬁd rotatably
T

b Doyfle by pd 8;& 3,ya g od B, o e

e

”EE% IF SOES | agmw@m and to a tip end
s'gs Eag&(ggﬁg@wmvﬁ-ag% eggc&me eaphd@lineeuntsd byheeans of the
l%@létrz a@ndduither, tondertipeeng obthertmae @apa26, The injectioorpbrt portion 3b

iselepachabbhmaupteshsi cal |y sane as the first enbodi nent
in Fig. 2, but differs fromthe first enbodi nent
oA

hft asEg ing . direction of -the sulfur materi al &
from ;Py%‘ogg‘?-@ the sompiessegaair abadasevendiportion (the nghte |
Qﬂ%‘%@soﬁho@meﬂmmpe fittinige36, Hbe spckpodione?s irmpriarating therein:

theiflow control vadeoth (refdr theafigg1 ¥ is>cathnedAR by thatthEifdw Sontrol valve
15iisToparaten] i m@erfldbée nathdthecodck Hbintle 48, 2AsH FaRif ﬁris ossnble to

© rofte 198 TAgbet 03'643? r&?ﬂytcpeﬁéh 4bR *Ene e
e

J f@&edmat gl R ARl Surface, 2

. ﬂoﬁﬁﬁi g%.t 'ﬁ'ﬁg”l’?z QQGP #éégcggaydpahng the Sgﬁy@l{ﬁqygn upward.:
L [obasy Iané%(t% Q%hsﬂ;:rt;eo?ore ésalefbl ac;(rjpor%.laétf:ed fu?)nd toa ...
4“ L it mgi,él'?al spraym -
o a_._' 3 gﬁ%ﬁg cﬁﬁ% Pspﬂ ig, S[_{_'lectggi(pgatqrﬁ ntrofler.9: ugj__}-
s ?Z'T' the '%?@Ci@y gk alsg; the @iy Gﬁmrea;‘-ﬁpﬂas;%epeaated &0 that the -

COH‘RS%%M isomade nin( mesup@lad staden do ithe Fepgay Sjozale Bhe Then, an
operatoy poldsi the Baridie Bgof3he miterad ko0 Ih@ﬂh@r&nand to add, into the, -

- - matedaltank At thesuiie reatarial Which Eéh‘ﬁ Riw ét@d and melted by -
g thé E8paraté Aehtisy tahk éﬂh&%&%t qﬂose Vﬁ appmpnate- o
o? 8 'Sr Linga closed

I Ohy cick N
sla[‘i c Eﬁi BiF e E‘ ag§pr 1§1 is frent the air hoses 13a

a"g QURPresSOE (12f may bmttempdmn‘ ﬁdmuﬁed,spndyalso the
F@@Smstﬁdﬁs» the arhwsepiibacanrecticto the spraynozze 3 may be

turagd ontbragiiregl. nozzle 3, the sulfur material can be

[Dqsdaiayed not only on a wall surface, a floor and the

Ef al so % a,g::ﬁél_l ng surface b%/ maki ng the

s P % £PE &p is operated to rotafe in tha arrow direction shown
in Fig. 2, to thereby open the flow control valve 15, and the operator pushes down
the base end portion of the operating lever 6 while holding the handle 8 of the
~ material tank 1. As a result, the operating lever 6 is swung with the supporting
member & as a supporting pmnt and the lever rod 7 connected to the tip end portion

14
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[0043] Next, there will be described the use of the
sul fur material spraying apparatus having the above
configuration. In Fig. 1, the tenperature controller

9. is firstly turned on, to thereby operate the
warm ng heater 2 so that the material tank 1 is made
in the heated state, and al so, the air conpressor 12
is operated so that the conpressed air is made in the
supplied state to the spray nozzle 3. Then, an
operator holds the handle 8 of the material tank 1 in
hi s/ her hand, to add, into the material tank 1, the

oﬁﬂeféﬁerﬁﬁﬁg? fév%} GV\‘EE&h aNAShE 0P VEY qijais%ﬂﬁg&l‘?%‘@dth?rm) end of the
PR Bt E?fg Biclt e 19jgt; A portion of
th%t 8%%5 %%e tclfpﬁndg ik handl gn16 %E thg Ispray nozzle 3
t| Il in a closed state. Incidentally, the air

[0035F
war M Tiu1 976 feltbd SthtPORRE MEEHBERWR
oy e i 2l o

 REEAS S

apomrment@ned waadﬁﬁtﬂ sulfis material

e cary 6&‘@!‘@!@606@ werking Wapae Aheowinddmiec to stops Hexwepraying. of the

_ o -t 2ofk pail

0 - suifug materialotheruskbgown efithehepdrating Gavet 6dh thahrewlA” divedtion may -
-+ bet: neleagad, a3oo that Whe dwadopartiohhsf thassprin@deaey P Oeﬂwﬁ ésp, the operating - -

wn in Fig. 2, .
thE material

lewdres #i-ah @ppeits difedtit By i Shrikh fdi€e BREE &p
- totRéRIby3ioded ﬂ’uﬂtﬁ%?al%t&l@?%ﬁb% tl'gaoﬂl\%tr
oAk Me%g U e S aﬁ‘f»swa”ermﬁ
‘Pt%ec{nperatl ng lever 6 rises, and the -

. 094’6d]0” val ve 4 di sposed on the tip end of the |ever
“In ithe labB(r@Q'!eﬁ tTrSh ttﬁétw bﬁfdr% ISO\H Lﬁ& Eﬁ&j{ the - entiro

peas o ‘-'Bamnﬁ iuting, the raatedalitank: bin A Imgatam%tate Further, in

e F'ﬁrr bthgrair yarping beaten 18 iscdispossd betweern the piotos2s 18a and 13b

o fromhes sinsoeresisori 12, temak thisl feetingraeaies Wsp@mﬂ/tmwéne hose 13b
. : .coBnected toethey sprtayahdzzlé 5. e HeWevdie BSE prédit invention |s not limited . . . ..

_-_ﬁwem;emaema ABAANGPhEARS T AbE g éﬁniﬁiﬁb@% t{)CfH% 8% hose 13b.

FubRBANER: o Biriar ﬁg h%‘é‘i%raféels

e een the air

hu 1§§ gé |ng lever 6 in the arrow "A dlrectlon may
be rel eased; so that the head portion of the spring
case 21 swings. the operating lever 6 in an opposite
‘direction by the spring force of the spring 20 shown
In Fig. 2,
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to thereby dose the material outlet port 23 on the

| ower end portion of the material ;tank |I by neans of
the on-off valve 4 on the tip end of the |ever rod 7.
Thereafter; the code handle 16 is dosed. [0046] In

t he above description, the warmng heater 2 is wound
around the entire outer peripheral portion of the
material tank 1. However, the present invention is

not limted, thereto, and the electric wire heater nay
be enbedded in the material thickness portion: '
constituting the material tank I in an insul ated
state. Further, in Fig. 1cpAgir warm ng heater 18
is dlsposed betmeen the air hoses 13a and 13b from

&jhe ai npressor 12, and the heating nmeans is
i spo paterial $praying appgratys seEwIsINg:o, t he spray

nozzl %"’@tenalmewhlmhmqmas thereine meltedrsulfsr material as a spraying
miateridlied ... thereto;; and the .heating neans is not

necess wWannihg! he e sehitr I htadd ferhl5t8 ttﬂ*éfbdjus ble so as to heat an
-oulteF tﬂ%?inB pdrBSnabfr }@W&t@ﬂa FC rtc:» tlgs . tZgre within a preset

I;m ? & 5? pg oF a ove a sulfur
. e A 'P&B syl matenl | é:am ee tapk i Aripelted state;

‘-aq erein a nmelted sulfur material as a spraying
-mat erd-&pray fogglenwhightie integraliyinounted adthe material tank while being

. cansepteddous matetjal sullbt port onaslower eadipattion ofther material tank and is

.- . Supplie withathepcormprasset] i aorinjeet U stiKnis®erdal in the material tank
L togéllﬂiﬁﬁfvﬂﬂvlﬂﬁe W.'Ohﬂi rBsded S She é"ﬁmpequa f i 2h8Cmelted state being

I ael S set to to or above a
ssu fur a\ﬁ?ﬁfng pol nf and to retain the sul fur
rraterlal in the mterial tank in a nelted state; and
Zla :spridig apparabisacesiding tortlaigy 4| Mdrnermn@ednateﬂahmnk is provided
. theneirewithia temperature elebeiting unicthat deteets tHe fm@érairalof the meited

statetsulfur matdriad vontdinedthepdif, por tion of ‘the material

~tank and is suppl ied with the con'pressed air, to
'Slnje "the sul fur terial in the materi al tank
13k ogedhEr amﬂ”ﬂﬂ?@@ﬂﬁ&%"ﬁhwm@m&% material tank is provided,

--at {he dnatgrial putietopad| an:the lower st mprticp theredf,owith an on-off valve

- capableiof gepuitling the §Hifur mafBrial apafiewus according to
.claim1, wherein the material tank is: provided

e TR o SR Al ol e or o
S3AIN {sRrpYided indhe wednigrok Bppfch sempressast-air injot port of the spray

“0@81 m 1, whereinY the material tank is provi ded,

[5] The apparatus according fo claim 1, wherein the spray nozzle has an
injection port portion, which is made detachable and exchangeable.

[6] The apparatus according to claim 1, wherein an air warming heater is
provided on the way of a passageway through which the compressed air Is supplied
to the spray nozzle, the warming heater heating the compressed air to a
predetermined temperature.
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at the.,material outlet port on the lower end portion
thereof, with an on-off valve capable of permtting
the sulfur material to outflow [4] The apparatus
according to claim1, wherein a flow control valve for
~the conpressed air is provided in the vicinity of a
conpressed-air inlet port of the spray nozzle. [5]
The apparatus according to claim1, wherein the spray
nozzl e has an injection port portion, which is made
det achabl e and exchangeabl e. [6] The apparatus
according to claim1, wherein an air warmng heater is

[‘@r ovi Tiee appatdias h@mﬂnﬁt&aﬁﬁﬁwmémglﬂ%u ot i& Wfsposed on

PP FRSRARIrR the 1‘5 éégpﬁ?é’PB %edt Fis supplied

:ﬁﬁ‘rgég’w%%"}i% at*? %Of.ﬁ% ib eating unit heating the
ac@ %fg’ﬁgt Qe nW'I‘@F'éP ME-ing unit is

di sposed on piping for forn1ng t he passageway t hrough

whi ch the conpressed air is supplied fromthe air

warm ng heater to.the spray nozzle, the heating unit

heating the conpressed air to the predetern ned

tenperat ure. 17
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