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革 火線 の改寺 に関す る研究委A曹 妃事

* tKは昭b122年 1月～6Hに Llた り. EIA4:産dt火事 書が 行った 称火級

の改 削 ⊂捕 ナ 'NJ研 究委rl付のUF究邸功 概要 で あっ'C. Tlq3r･11HIJ日蓮倉

井 火事丑や 甘 yT hLorLLHflLCr.1日した苗IC･ある Lll 'J.'iLl徳

Rcp｡,t｡fth.CommllteeEo,theIEnpi.,em"hnsat.tyFu,e.

TntroductJOn-lnJapan,lhepoIYdertral]10ftheSafetyfusehs
beenpreparedof,notgrainbutdustypol､~der Atpre-1V8rtime.aSthe
coatlngmater)at.Juteyal.nfrom lndiawasusedproperly.butsiTICeIts
importllaSCeased,ltlSrCplLLCed vヽlthpaperthl･CZLdmalnly Thepar-
tlCularit]esbf〕utelarnAreaSfonoヽt'S. (1)Wh)lethetensllestreTlgth
J'ssonleWhatlVeaktllanthatofcottonorhempyarn,it)ssufRclentlo
1､rBpthepowdertralntjghth'enotJgll._(2)Softness,tgtJghnessand
e)aSticpropertyasllellasLinefur-likeclll]aandlVaterprOOfbeha1-10r
JOi71tやgether,holdinggoodquallbrofsafet)Ifuse.OnthecontTarJ･,paper
thread.evenfrom goodnlu)berrygenusRber.has･lJttlec)I‖A and is
infcrlOl･loJuteyatllirLtensllestrength,toughness.elastlCproperty,etC,

wehadA)readyheELrdLuldreadon"Flash-over.Tlndl加ng-nre"-
veryqulCkbulnlngZHld50SlolVCOmbustlOn Ofsnrety Fuse-butnot
recoglllZedthenl aS1)IAuSlbtefacts. OnJan 19,19471tl＼.89reported
tllaLthl･eCmenlVerekl】1edbytheplenlatureeL'P!05lOLIOfLtbhStlngShot,
cLIuSedby爪.TIShol,el,intheJybbRnCoal瓦1日1e.Thatfuseburntsome2
meterslonginabout70seconds ErwhatarethecLLtlSCSOfflasho,er9"

18t hefellOuSproblempLIShlngCrluS
Therearel･arlousty叩SOfmachlneSformaki叩 Safetyfuse But

fortheflrStgradefuse(nulnl)･usedlnCoalmllleS),theprocesEeS are

opemtedi)mllarlrlndlfrerenいvork5 A numberoftllread8 (ordlnary
13)passthroughafineorlfu:eWhilstther且rerOtatlng,Andatthesame
timea触ecurrerLtOfpowderfansIntothettlbethusformed.andiBheld
.1SarlnepOl＼dertr.wlbythecord Thecordthusformdistlgll的-
8Lretcheddowmlard,alldispassedthroughasecolldorlnCeSlm)larto
tllCtlrSt.Inthisplace.some8thleadSarerotatinglntheopposltedirec-
tionLI)1dlVrApaSecondhyerofcover)ng.ThenthefuseisdrRIVnthrough
皿batchoftarandWrappedbypapertape,over､VhlChcoatedbythe
devlrStOIlguepaste(】nJApELneSeLXonnyaku-norl')nndfinzLllywoulld
byflneCOttOnthreELds(About6) The丘nlShedfuseisplrltCdbylVhlte
kaollnp】gment.



pIll.)

R包uJn長Ofthelnve5tLgatlOnB･ l

Jo h24LEi71JOnthefaLsefuselL7hzchealLSCEltheaccfdelu.

TheappearanceOfthatfuselSSOmelVhatsmaHlndlameter(55mm.)
andwelght(186ど/m)thanOldlnaryOne WeloosenthewrapplngS,
collectandwelghthepowder,soget1085g/m OrdlTlaryfuseisfLbout
5.6mm m dlameter,Welgh522-23ど/m Andconta川S4-4.5どofpolVder
peュlmeter The8mauellSthecontelltOfpoIVdcrperur)lt一ength,the
looserlSthecover)71g,all(Hhcrcmayoccursomeclearancebebwcer)powder
tl.nZllandwral)plng IfEInyClearanceorall･附pappears,thecombLlSt)On
b.vp･Tllallelhyer5maytrEtnSform IntothelnLhlmmat10)I-qltickburnlng
followedb)tllenOl､Offlame

LP InPamllWL10nOf97L'tPOZuder
MlX】llgflnCmeLtlof卯rLPOIVderwith､､atc)ELndfELSterungthethlCk

pasLconthreecottonthleads.wefurnIShquJCkmatches.Intheall1Open,
thequlCkmatchesbul,nrnabout32scc/m.butlr)aglasstubeof3mm
dlRmeterVelyqulCk]yln3-5sec/m Betweenthetubell,8)1andthe
powder,asthere18airgap,namereflectsilttheWal一andlnfhmmatlOn
】JropagateSVeryqu)Cklyl】keASRowof触nle.This.phe110menOnCallSeS
】n
30.

safetyfusetTleLlashover
ExpeI･11TZ¢JLL o7tSlltdttboledhESe.
WeprepareA8pCClalfusebyuslngaCopperlllre(BS.24)lnstead

of王ICentralcottonthretL(I,dlaWnOut･thelVlreandgetsmallboredfuse.
Whenlt!SlgnltedbyapleCeOfordlnarlfLISe.ltburnsofflnStELntiLneOuSly
qlllCklylVlthlouddetonatltlgSOund Thnt･1SthebehavioroftLqulCk
hulnlngfuse
jo Po7リdertrat77

7nm】C】oscoplCStalldpoint.blackgunpoIVderisaheterogeneousmlX-
tureoffinegroundmealofsaltpetel,Su一phurandchal.COAT,andthe
comporlentBmaySCpELratCfromoneanotherbytheshaklllg011,logtothe
transportat10n,handlJngOrfuseTtlaklng AitelCOnVeyLInCethecomposl-
t10nOfmealpowdqlShowstheverylu-regtllarlLyonchemlCalanZllysis

Thepowde)tlEth10ftheか1egroundlneal柑eilS)lya仔ectedbytheat-
mosphericmoIStuIC.ASgl'alnpowderlSmoleul】lfolmlnItsCOlれPOSltlOll
a】1dlesssensttlVeWlthmoISture.lnthefutul'eWCmustusegralnpowder
tomakesafetyfuse

.5〇･Thecha･aJLenSllCfeaLzLreSOf)uteya7)I
JutelSChe叩elllncostthanothel.rlbrousmaterlalssuchZISCOttOn.

hemp,lulen,ramiC,etC Amongstmar)ypArtlCularltleSOf)uteyarn,the
か1efulll】kecllllaaremostlmpOrtarLtformakJngfusetofastenpowder
tr81ntlghtly,WithoutarLyal一gap Thel'eforelVeCarmOtreplaceELll
lnrle).JuteWindlngWlthpaperthrcad･ Astoour.safetyfuse,nlner
lml】dlnghas.genel山lythll.teemthreEIds-NowlVCleavethreeorfoul0f
Jutethread sastheyELIC,凡tldusenllleOrLenofpnpelthlCads ln plnceof
Jllte.､B u t lfgl.alnpowderlSusedforcentralCOIC,thethlrteerlthleads
mustbe all Jute〉arn OthenVISealrgapsi.qkepl氏cethrough thepowder
即1dalo n gth ewlndlng
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AtrJalsamplewoul1dby13Jutethreadshas484gofgl.alllpowder
And14mm ofpo､､,delldlamelel,burnsl10rmallyH174see/)r),Whllethe
otheronelVGu】ldby3Juteand10papel.threads(gralnpowder497
g/m,pollderdzameter1.8mm)burnsoffo】1]yI一l368eC/m.
Co.Necesstt7JOfrotLelyokes.

Assob)IaSthefr/stWlal叩1ngpassthroughtheorifice,ltwillget
looseAgain Solt】SrCCOmmerldedtoputapall0frolleryokesbeneeth
theollf一cc UseofroHcl･yO】てeSmn.ketheburnlngOffusesld､Vandsteady.
WithoutthemtherateofburnlngOffusealters川 lAl.geraIlgeOVe120
Secondspermetcl･,butaftel･compreSSIOnbyyokesthedlfFcrencebecomes
nar110lVWlthlnabcu十10sccollds
70 FIJSeSltllthsllもLttlpl)01LJdel.eOはl61Zfs

Wechoketh三mOuthlllCCeOfchal･gefumlClbyr)ュtch,andI)repare
BOmeklndSCffusesWJtllSmall1)OWdercolltもnts ThelllateOfcombustion
beconlelrlet,r,ular

m｡P.L芸濃 e 慧 :㌫ ･冨 RemB,k{
P｡",derlStOOl】ttleto】gnltC
BurTuZlgStopstntherLl】d≠Ay
S)n21stoptheLrburnlng
OnclrL21stopsltSbtJrnlng)nthem)away

I ordln- COnlbustlOnOccurs.

These s.lml)1esarel)repfLTedbyuslngtheIOlleryokes,anddonot
happenqulC】くburnlng
So EqecLso/ 附.lJT)T)i?LlJlIZatellatS

Thefollow川gmatellalSlireusedfol】IlllelCOVelllng,andthestate
ofburJl】nglSObscIVed

もIaterlals･-A Tnd】anjutei.alll(goodquallty),
B lnhndJuteyal･n-(badqtlality),
C Papelthlead(wlthlongandsofti)_her),
D. Papel･thleAd(shot-tandhard)

FusewithAbul･nSSlowlyandsteadllyatarateOfabout120see/m,
andthed】だel･erlCeOmOngSOnleSamplesaleVerySma一l(112see/m).B
alsoburnssteadlly,butsomewhatfast(100-110see/m) Theburnlr)g
ofCISalsoSteエIdyaLldf.TIStel･(about85see/m),blltDburnsIrュ-egu】arly
andqulCkly川70±10see/m
9 EGectsoFdl･1/erallddl.?JLng)rLeuLOds

DrylngOfgunpOWdelCangetabouta一lrlghtlnthedlreCtSunShlne,
becausethelelS110SpOrLtaI-eOuSdecompostt10n 工nJapanusual一ysafety
fuselSalsodlledI一ltlleSunShlne AsthedlylllgOfsafetyfuselSneed
onlytotakeoLlttheWetnessoftheouterwh)teI)a)nting,stlOngheating
isnotonlyun11eCeSS且rybLl!somewhathal･mful. Athightemperature
evenlnShortttme,safetyfusewlthpaperLhrcadbecomesveryqulCk
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burn】ng ThereasonlSCOnSlderedasfollows PaperthretldemltSthe
contalnedmolsture(aboutl09もbywelght)bysuddenheELt.lng,andas
JthELSllttleelastlClty,gapsArepOSSalbletoform atp】accsollFingtothe
lヽe)ghtloss.N8turallyqll)Ckburnlr)glSCausedbytheall.かpbetween
threadLlndpolldertralll ButlflVedrysafetyfuseathlghtemperature
fol･longI)me,thehetLtI.il】kelytome汁 the WRtetprOO触g rnILtel･lal,
causmgLttOpet-etratetOthepowderELndmakingltlesslnRzlmmablc

One.TLpCrlmentSOfdr_vlng,Weh氏veObsenedfew †alscfuses,but
safetydol10tPermitevenml11】ontoo71e Therefore,tcmpe)･atuleOf
dlylngTnuStbekeptbeloIV40oC.
108 PzLchtL717kortarbLZtCh.

SzlfetlrruseisusualJさtretltedb.vn101tenasphitltpztchforn.1kelVater-
plOOf SupposingthatthetemperatureJntllepltChtallk)shlghor
thetlmeOftreatment】spro】orlged,thefusesllOuEdbeafFectc(HIVthehot
pitch llloltenpltChheatsthefusebyoulsldeandpenetrateIntopolVder
tl･a)ltthrough coler川gS Heat)ngeだect)8SlmllELrtOdrylng,andcauses
qulCl(burlllng

Cond】tjonofexpelrment-TemperatureVarleSfromllOoto15()OC,
andtmleOfhezltLrlglSabollL10mlnuteS Timeofburnlngpermeter)S
m cEl別Ired

Tcmp'C roJDmtemp llO 120 lRO 140 1SO
T.meotbllrnlng l21sec 918 755 65 488 345

FusecordpassedthroughpltChill)lkisscl･lPedawLtytheexcess
pltchbさmeanSOfsma)1mouthpleee lfthe-cordstaysometllneln
themollthpleCe,ltmaytXg】Ve11COmpreSSJOnandheatlng ConseqLle)ltly.
pltChl㌍netrateStOthreAd covcrlTlg Bnd elenIntopO≠'dertralnand
tlghtcnStheEuRe,SOthebtlrnl)lgmayStopatthep一ace.

T)meoiheatlllgW)thmouth
plCCe(About120●C) 2帆)n 3 4 8 6

No｡fhnlLbtlrrLL 2/10 6/1【1 8/】0 9/10 10/10

Il° 14′eumgq71dd7yけZOlLP,
WhenfuseJSlletted,ltbecomesSOmeWhatfasttObuI･n.t治eauSethe

_<≠elllngOfcoveringsresultspress】ngactiontothepo､､dertraln.But
lfWaterabsol･bedISdrlCdupspeedlly,thencoverlngSmoreOrlessdeform
andluSebttrnsIrregularly.BythepenetratIOnOfWatel'tOpowdercore,
changeOccurslnthecomposlt10】10fpolldercAuSlnghalfburnt
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190.Sheltgtho/ coUe柵JgS.
Coverlngmaterはl与川 h8r)d areeXamlnedthelrphysLCalstrength

andevaluatedtheadaptabltltytOWrapSafetyfuse.Ofcourse,Juteyalln
hastllebestquailt.Vbut50mepaperthreads sholV reasonable values.
SaTllplesontest,e;(col)ilNo 1ziud7,areover4kglntCnSlleStrength,
ntl(IofpractlCaluse. TenSl】estrengthofpapal.thre且dmainlydepends
ttponltSnELtureOfrlbel.,thewldthofpapertapeandnumbel･Ofhvist･
SoIVemustkeep川 mtndttleSelect101-0fmatelllalsasWeHnStheopet-atton
oEh,lSting

Papel･threads
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ド pAPeHnHl BrJrd Tyrt9tWork FoprrtELtEer

0)I.FtJJL Rol一No3 1lnD TelkoktJ-KpkohLtl
OJl/0亡hlBl lVr叩 No2
0JL.FLl】L Rol一No3 Sh6】l htltLa-Dok81len
Oda･.t･ar.1 (加tcoLrLNo2 Ch鴫kL NLhanka5ZLku
unkt】DV,n No1 Unknown JwJlhzlruL

No2

Wr叩 No
H No

Unkn0lVrl
Ynm LヽO
Unknol川

I(antbJ)enkトK(】gyる
Kay81(u-E(pgyb･fhl
lMILA-Dot(wrt
tEJLrLLQp-DokASen

Tez151rC8lrrngh Elongat;OTL Wt)Lght

22(12-36)kg 25(20-28)% 5D9(502-515Jrng/n
18(.u150) 36(30｣ 2) 499(Llu7-501)
L16(dl180J 38(34｣2) 758(746-783)
41(40-42) 4()(12JE) 824(rl17-532I
6(90-10i) 74(70-78)
7(i1-51) 53(-14-62)

6日2-26) 39(30-52)
3(LIト 44) 41(34-｣J)

2(50-65) 30(28-3古1

7(6J-69) 39(36-12)
J(80-57) 41(311 7)

782(771-792)
426(LI19-13L>)
5J5(636-562)
576(588-688)
601(帥2-610)
682(672ldDl)
797(790JO5)

12 60(86-641 76(72-8-I) 482(176-195)

TnNo 1tensilestrctlgthlSIncreasedf10m 22(12-36)kgto31
(3.0-32)kg,owlngtOthenumberoftmStfrom 30/30cnltO45/30cm

Juteyarn.
No 13 (stocksofthelくalltO-Denkl-I(6gyaⅩl(.)isofgoodqunLlty

frrmlrndlalHlntul.C.No 14(_～rlta･Dakasen)alldNo.16(IIVah811a)are
fL･Om home-gLO､､,nWeeds,andtheformelllSbetter.thallthelatter

No でeT151Lo81rength ELorlgatLO11 W(■Ight

ユ3 127(ll2-147 Ikg 30(22｣0)% 602(J94-510)mg/m
14 86(80-90) 43(40-18) 740(72ふ-760)
15 5J(JLL-78) 36(30-12) 481(460-495)
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Rccentlvspcc】alJRpaneSepllperl11T･Cad(mAllufACturedatOdawata
P叩Cr:舶rl,NIP))OnShlgyalくⅩ nndhl,IStedbyChngalShlk6ⅩⅨ)hLは
beenmadetr181.Itol､,rapfuse ResultsaleVelrreasonable,butthe
threadlSnotSufficientlnquant)tyElndlsofヽ eryhlghcoSl

Summary.

(1)To】mprovetheunlformltyOfI)OWdercompos】tioTl,lVereCOmnlend
tom】Xpow(lcragtL】11JllStbeforeuse.

(2)ImplJrlt-eSlnpowderchokethechArg】rLg ho)e ofpol､derfunlleT.
Pol＼,dermustbe別e1-edan(Iremol.edln】pllrltle5,thenltC.lnholda
goodquantltV】nthecentrz,1core.

(3)Co＼~erlngmntel･】almustbeso 50Lt,tough.～ndofl･CaSO】1nblestrength
tbatitcanholdther)olVdercoretightlyenough llldはn]utCISthe
mostrecommendab】e,叩CClalJilpfmeSepa一)erthlendlSlnthenext
place

(Ll)FIJSCCordmustbepressedbyroneryokesafterfiT.5tandsecorLd

WTapplng
(5)Tel叩eratureOfpltChtankshoilIdbeheldbelo＼＼100oC,anddonot

Btayfusecordatthetemperatureoveronemlnute
(6)I)ry)r)gofrltllShcdfusemaybedollelntheSutlShlne IfdrJel'】S

used,tempe)･aturclr日tlSnormal一ybelow400CLtndrLOtra)Bedover
600

(7)RRteOfburnlngmustbeexamlnedntabottt10polntSln1000metcrB
(8)LookatthesectIOIICffusebeforemaklngpr】mer,andlrthedlameter

ofpowdeL･CorelSSmall(lessthanlOmm)doT)OtuseitWlthout
testlrl主

(9)DonotstoreSfLfetyfuselnhotorWCtplace.FuseorLCeWCttedmust
notbeused.
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