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:he •r::>~ect -.. ._.i an:-Jv~d J• ... -J..=._y ·-:;!:. •!'1.C field iiO:-~: bei.i11. 
i• t.~u:.1 19~5. ~. C.·..;.ra:: ::-a a: ~:tlf e!"\:· .:~ct 'JI/~& •lan~ft( .. :~ ~ •. :uae 
ye.: b..:t thia -,.as •«tended by •' x ;z;~atha i• ... -u::..y 13!5 to co=n.a.s ;;;:e 
~Jr delay• ia :he co=~~~c•~eat ;;;.nd ia i~~le~e•:ati~a. 

:he fiaal ~;Jp bud~et ~-• beea &ettl•~ at 5~~7,754 ~itb aa 
oi=ou~t of 554,450 - alloc•:ed to be ~tilized ia 1j!7. ~~• 
c::ia':ributioa :ro::: the 3-}D JOnrir.;e•t i• the bl.ld.et -"•• 520,:x;·) -=-•:-:•. 
:~1 •rJ~ect •~=b•r ~a.s ~? 1!:J~/!~'J37 - !1.,l&deah ~•s~l•tor •n~ 
:•aitary-,,·are Factory :.i:::i :ed. 

:'lie wrirur!' ob~ectiTe -...aa to !JroTic.. tn1 :llar~1t -,.it:t a.• 
iaerusi•,lJ broaC. r.-n,1 of local :y _.rod·..iced iaau::.•t o::-s, 
•••it«ry~a.r• nd tile& bas1cl., ~o tite exteat !JO••ible oa ~.ocally 
aT«il-.ole ~a:wr.;.. resource• &5 a ~•••• to con••rTe sc•:e' 
forei,a exch.u.ge, and ~ore a~eei:ically to coatribute to a• 
efft!ctiTe u.ti::..izati ;• of i•!!talled :i:a11.w.facti;ria1 eau:ity ia t!\• 
cera.::lic iacbatry aa::! t"lt11a tc- a couolidatiJ• of it• poa:.tiJa ia 
tae overall aatiJ•al ecoaomy. 

The i:n:i:etli.ate ob~eeti•• wu •~ecifica::.ly directed to·.-r ·d& 
i•creasia, the ea!'aeity of staff •t all leTel• of the ~13? to 
&•~•rate its t~ree .. roduetiJa lia1a co••ri•iag i••~lato:-a, 
aaAitaryware aad tile5 ia •• efficie•t ~•m•er, ••~~eial:y: 

1. Colltribute to the aol11tioa of teeh.aolocical uo'J:.!:zis ia the 
iaaulator alld aa.•itarywa:-e li••• a.icil as e:;_'2i!':ii•at defficienciu 
a.ad stud..rd .. rod11et :;_v.L.i ty. 

2. JeTiae strate:iea aaci iaitiate actiJu eond;.ieiTt1 to iacreas1d 
orod~ctiYity (ia te:-~• of tiotil q~aatity aad qua:ity), nirher 
a ale• aati im!'r·.n•ci fillaacial Tiabili ty of the p~~aat. 

7he cera=:ie iadu.atry ia ~aacladean i• still ia t~e stage of 
cienlop1uat ia •!'ite of a aeYeral cent1.1.ry'• olcl tra1!itiJa ia ti\• 
~aauf•ctare of fired cl•: bric~s of higb 111.-lity aaj naadieraft 
pr:id·.oct•~ 

I'll• ~u1,l.1desh ::::n&ulator aa<! ~aaita.ryware :aet:ory ( 3:::3?) ,,._. 
constructed to i~!'rOTe :he iaduatria.l deTelopmeat af tAe eouatry 
base4 oa ti\e a'lw oraly na:.lable loc•l aatW"al reao..ircea ... h:c!'l exist 
i• a.eceaai~l• lucati~•• aLd ~co•omically ei,ai~i•aat quaatitie• i.e. 
••t~ral , •• aac aon-~etalic miaerals eo~priaia, clay, ~aolia, 
feld•••r aad ;u.art7,. 

~be 313? -'•B •~tab:is~ed ia 1976 a.ad its tri•l ~•~r•tiJa 
:;•ri:id ·.vu ia '.:"ie 1eriod \1ril 19.,0 U• t:i '.'.ay 11~3 uioder the 
co::iuroiti Ja Ai th ::,sara ?ra!;OillT"st of :z.eehoaloTa(:ia. -~i t'i. • 
ae~i.~ed c;..•.;.city of -+,O'JO ·:o•• of ••uitary;.are •w::: 2,4JO t~•• 

o: i:1.s .... :•tor• it is th1t laq:e•t cer~ic f•:.:tory j a ~••,;la.deal'!. • 

. . . / ... 
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ji~~• 1?~~ :~• 3:5? ~as beea v•ttrated by lJeal 
~reoaael, :;ore :h;;.a .:::o vf ·,;:ioaa ~ .. d beeri troiiaeoii ia 
forei1a couatriea. 

Jv.rint last year• :ne de~aRd of lvc:al ~ar~et i&s 
cgaatraiaed (ia ••ite of aa e=o•r:o i~~osed :he :~,or'::•tiJa 
of aaaitar:r"'il"• ia :iiid 13~3) t:•• out}t•t of ttie fac::iry f4I" 
";;elow th• rated 0"1t:eut oiaci :uoreoYer t!l.e '..;are •-:-Jci·..iceci dll!'illl 
'::ii• ~eriad •\..::ereci oidditLaally from 3erio11a fa·..i:.:• 
dv"'a&"L"•dias it• trJeertiea. 

!11 a:eite •lf the 'l!"·O&"r"••= llcde ia c:e:-taia ar--aa of :~e 
~rod~ctia, tke ~I:F suffered ~or the ~bale eeriod fro~ !•=~ 

of .... ~arat\l• f;i".' r•a•ic ;ualit.r C·Jatrol re1uire:teata oir.C. alc.o 
of c:o:or~eteat :edtaical ad"Yi~e. I::t order to COl..i&teract ':;he 
a'oo"Ye •ituati•• aad to aolY"tt th• uaderlyi11.1 tech11.o~_ogieal 
~roble~• faceci ia t~• •rod~ctioa ••d to esta~lis~ ~ffec:ti~e 
c0Rtrol over the qua:ity of cer•~ic: eroducts, the 313? ·~~·~ 
ia ~9~4 for the ~~DF •asistance • 

.::ae el•••e« out:euta ill tk.e ia&u.:..:or oiad 3aai'::•ry·,,•re 
li:s&ee ·.o1ere: 

a. :Qrrecti~• of eq~i~~eat defficieacitt• or ~a:~~~cti~•l•& 
to the exteat ':nia c;:i.a be do'3.e t·irouga re•..iira ;i2Ci. 
~iaor adj~5t~eata. 

g. \ coai~olli :iJa for t!'!.e e.uitiilr.r,,;.re \>ody eer f~ctly 
•djus':ed to the coe!fic:ieat ~f trier~al ex~..inai:in o! t~e 
,laLe ia uae iil&d based oa a ~axi~wm of loc..il raw 
:ll•teria.le as · . .;ell •• teckaol".J1i.:al pideliae• how to 
:lliili&taia 1laze crazia, at a :lliRL~~m. 

c:. .\ :echaoloc for disc iuulator• eroductL>a ·1nieil :D&'f 

eli~iaate the ~ig~ rate of failure of t~~$• i'::ema duria, 
the flask-oYer teat. 

1. ~~ecifieoi:i~• of fiilctor• ia the •rod..<cti~• •roeea• 
re~eoasi~le for do~• ~radia, of ~r".Jduct :~ality ..i~d 

in'::rJd~c':ioa of ~ffective ~ea5~r•• i~c:~din' ia:~~sified 
ia-~la•t trainia1 to rai~• th• oY-~.rall 1~•lity at•ftdiilrd. 

e. ~ahanced c..ieiilc~':;y of ':~' •·r~0n~el to ti~..il ~itk all ty~e• 
of ~ro~:~~• ia :he ~rod..<ctioa ia a coaf~d~at ~-n~,r. 

!. A ~ell e~~i~'ed iuality con~rol aa~ r duct Jev~~o•~~•t 
l~b~r.tJrJ c~eacl~ of ;rJYidia' •ieiJa~e service ~o t~e 

ero<l..<c:i~• ~l;ont. 

,. ..:.. e-::.ill libr•.rJ .o1i ::, a CJre o'" "o ... ciie ': e:ct cc.oz<a, ·,,,.,J, o;,(.ol:e, 
ar~iclee aaa eer~Jdi~iill• oa ceriil~ics ~Ad •:,ctri:~l 

i1'.i'Jlat i·)A. 
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~. A stric:ly reinf0rced &J~te; o! ,uality eoatrol 
c.nerin, r-.,.; ll01.t~rial5 aad ooiiJ/~loi:e c:or<'::ral •• 
~ell as co~trol o! •rodYcts be!Jre :iri~, ;i.~d at '::~e 
e~rl o: t~e wrJd~~tiJa. 

i. A11. enia;:iced =~~:~t:nr; -.;;.ci exwJrt wrJ"'!loti:ia !unc';i:a 
inc:uGi~~ a ~~ogr-~~~ :or ?~OG~ct dev~lc~~~n: ia 
1ccord~nc~ ~ith c·i~~o~er re1uire~eat8. 

=~~ tr~iaiac of :h~ couQ~~r•~r~ ~~e~&i:al •~r~onel 
i,.;1s c-.:rieci ou.t :aia::.1 ('.)J.1 t~e oa-tae-:;oc C.ay-oy-d1y c~il:ac:E 
.,..iti\ couaterw1.rta ia :~e ac:ual .Jwe:::-oiti.:::a -.roceC.w.ree. 

~his trainin' i• t=e =anu!•c:ure o! ias~::.a:ors a1td 
S,1111itary-.... a.re JUS ceea aUJt~O!"Ceci by ::'eC:"'.Jlical J.~_!torta (ill. 
tc ta.l 24 - SH .\Jl'l.ex T: ~ which i\aTe bee a ..-ri t: e::i. ia o:::-ci':-

tc1 t;i\"e to the cou.at·· ·'""t teeiuical staff t'"le c.:ide::..ines in 
:~e techaolo,ical !'rOLeci~,• oiad ~uality co~:rol iu tne 
wrod.;i..:tioa • 

.:.'"ne ;aost !'•rt of tile e~..ti_1Jle:it or:iered l::y ;;:.I.JC i'la& nwt 
iir!":i:1ed ti::..l ':he •,.rri:ting o: t'.o!is !"'l!_!tO!"'C oind .;i:..J.. hoive to be 
received. gy t~e ~I3?. ~h~se ite~• alreoic: ,~~•lied arr:vea 
safely a..iid ·,;ere i:u;t,.ll~ci co:::utently b'! :'.':.e 3:.:>?'s en:;i::ee:-.s. 
A S~•ll library ~ae ~e9a alre~dy received. 

All tne e~~i~~e•t aad t~e library ftaTft beea for~allJ 
handed OTer ~o tke 3lSF iacludin' tile confir~ed !'urci1~£e 
orc!erl f;:,r C:lOSe ite:;;ia 'iJoticA a.re otill a ... aited. • 

1. I'e> arr•'• for •n or1•aized. 'eol;:,,ic;;;il su~T9J ·,;i tA 
or:;aaized drilling •r'.l(!'a:;.:::e for the ·...-·i:ile SijOJ•llr 
ka3li5itic clay Mrea. witk 301~1larle&~ 1eolo;ieal ~urTeJ 
anc! a!siatance of aa 9X .. erieneeli. •~ .. atriate 'eol;,,iat/ 
ela'! ~iaiR' ea,iAeer. 

c. r~ -~~an:• for wr:ia1ecti:ia aad 11.etailed exelorati1a of 
t1\e u.ad ia ti1e .3ylltet felds!'ar' !ield to fiad O\lt ~:netner 
the f~ld•~•r oceu~ence i• tae ••~d is ill B\lfficieat 
collcentr•ti,)a anj for:'ll to be wo::t'!l J1iai111 a.a~ :eurifyinr;. 
(3ee dce11.t:ientar,r :n.1t~\lt N:i. '/ll/1) 

Reeo:n:nPnde1ti'Ja to tl'te 1'oia,ladean .::n~uhtor ucl :Jeaitary·...--.re 
~aetor1 

1. :'o f.Jllo·., carefully ':!\e re&\llt• of tile 1e..,10,icll aurT•J 
of ~I.3? t:1i11i:t( a.:-u. fro111 the ~oint of vie·,,, cif techllo::..o,~coil 
~r-J•ertie• o! tke r~~ ~•~eri«l tested oa the •a.~.itl•• fr~~ 
the drilliri,. 

. .. / ... 
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2. r. ~t~t t~e ~anu~actur9 aad ~ar~etin, of •ressed 
!lorceJ..aill aad "th"'r tacru1ic•l ~orcel-.ill ·,;a:-e a3 •6:-eed 
\l~Oll ill '.:b.e :'ri••rtite rteTiew : _:?:;i.11.1. 

3. Ia the s~ort-t•=~ t~ iatrcduce t~e ~lectrarsaiatanee 
dryin' of extruded •orcelain rblls for all tJ!t•• of 
3oliJ-core i;isulatora, 2oat cusftia,s aad at~er• to tar.e 
tlti• ~roreciure ullder full colltrol ..iiti favo\lrable 
rea~lt• aad reductioll of r~~ect. 

~. Fro~ia&ia& staff from t~e su~erTisio~ i:radea akoulci be 
iiimiuted :ar th• 1J ~la fello·,;sili!l traiaia: acrcad ·,.;ithia 
shortest !tO&aiole :erm. 

:he introductiou of iacentiYes sftould 
fir3tly Oil the luality tara:i:~tera and 
re,ject. 

iatrod~ced ba•ed 
d;,;ctioa of t~e 

1. :'o troYic'e S'.l.!J~ort to 3I3F and ot~er ::eramic c-a11ufactarer• 
ia the count:-y by eroYidil4: tae ·.-n.ole iariuetry -;:'.ta L:-c:'.'-.e!' 
6tcYicea (.a e., • ..;i.t':\ :::te Fn~~ct 3~:i/!5/:;..=6) • 

... / ... 



- 7 -

A'.::TIVITI~ A..'iD OUI'P::TS 

.~f:er CC"'e!" .Jl test a o~ the beftav::o\lr o: ;aa::c :er•::ii: 
ra~ ~ateriala ••••cially fro~ lJcal reaources ••c tie st~cy 
of in&~la:or ~•a aanitaryware ~rJdilctioA liaes tne co~~~si:i~~ 
of bc:iiea an:i :lazu ···ere s:a~i:!.i::eC. ar.c! L1:er ·,;ibia :~.~ 

~issiJn ti~' ch•~&ec! oaly f0r tne •ur•oee J: =-~•l•ci~~ :~~ 
cl~y• ~ro:r ~ .K. by c:.ay& ::-~'.': ::n~i-. a;irl c: ~- :: .. ;1:: :.;.,s~ ~~ 
1~~~: r~~ ~a~·~i~l~. 

:'ite cie:;;iileri re~o:::-t oa ::-Ce fi!iC.:i:c11 ''Lo:a1.. ~era.-::ie :-a• 
1·'.aterial• their Pl)te;:;tial -.i&e ia .:f:1i te ..;eruic .::nd..;,at:::-1" i.s 
;.;ttaciteci. to t:iia re~ort. as . .\Ji.:aex :<a. 'i.::.::/1. 

A.ii it is a•ureRt ao oae fro::: the two local. ".'a·,. 
~~teria~a 3i~o7~ilr k&olinitic clay and felcs~a.r ~ylnet is ~= 
ft9 be~t 1~ality ~~~ t~e QaaufaCtilre Jf fiae cer~~iC ~roduct~. 
i':i.at tl\e reaeoa -,i!f.y 5ti.::..l a hi'a ..-ol:ime of :;;;,;teri«la hoia to ;,~ 

i~•JrteQ for tae coriy and es~ecially for tne 1la=e•. 

:::.ne 8;.i~~lies of 3i~oy~ur !:aolinitic cl;,;y Ya.I'! ia ti:::-ooid 
ra~r• as :~e r~sult o: un-coo~diA•ted ~~n~s~ of Q~•in' es~eci,:ly 
b&ea~se o: ao •reeise ~eological iafor=ation ~: :ne zi11e a..:-ea. 

?l\e te&h il.aTe s:-to-.•11 ia laGt :·...-~ £U!!diea of thi.!! cl.::iy tile 
follo•iag var:. at ion ia tl-e co1'.:e.1t o: t'rle :::ain 1ti11eraloij c 
c;;.:tt.Stituellta: 

.Jate of sunlz 

17 .:'J.lJ 19!5 
23 :-'.arc..,_ 19!6 

30 % 
46 % 

(:alcula ~ea f.::-:J" 
C~elliiciil 

co::itos i tior.) 

"1\ea eo:i.aideri:a1 that '; lte .31:aet felduar ( •ilicil ia 
•ctua~ly a ~eii:;atite) is a:!.so not b~&t ar:id consisteat ia ita 
coll~Oaitioa it is Yery diffi;ult to ad2ust a •er~a~eat body 
COll!fO&iti:lll aiid ~..-ea to :tai11taia tae ~erceata,e of local ra·..; 
~ate:'ial oa a constaat le..-el. 

It ia coaaidt.re'1 tnat t!oie i:::proTe.;;~ at ·•ould 'De aei\ieTe4i 01 
au,,lyia: aio:-e eon.si:;te:it ra.,; ::at~: ial:a fr:>m trte :ciaee by 
ob&erYin' reco&ni&ed clay ~i11i~1 cased Oil ~rop•r ,eolo,ieal 
sur..-ey and cl•J sto:;.:~ili•& •racticu antii. for ti\• fela .. •«r 01 
i~•rJYed way of its aortia1. 

I ... , ... 



- ~ -

Ia s~ite of t~i~ 3ituatioa the •eree~t•1• of ::.ocal ra~ 
2aterial• ia bod1 ~Rd ,1aze for~ula& of b0tk tJ!te• of ~rociueta 
iu.a beea ke~t all t~.e ti:::e oYer 60% allli f~r i::tSul-.tor& it ··•a• 
eTea iRcr~ase« u~ to 60% as it is giv~n ia the :able 1 oe:ow: 

Raw Material 

lijey~ar Clay 

Fel'•~ar Sylaet 

,\varh 3yll\et 

?ired 3ro~ea ~od.y 

.:aiaa Clay ~.K. 

?elG.e !f&r Iutiia 

~allclay :adia D. 

~all Clay :adia ~. 

~iaa :::.ay ;ta~11a.Aal 

Local .-taw ~'.-.teriala 

::u;;alator 3ody 

30 

25 
4 

4 

5 

9 

25 
35 

17 ,5 15 

59~ 

20 

35 

1 c: 

32 

32 

10 

7 
11 

32 

34 

1 ,35 

~.5 

4,25 

6676 

3•ni t•r::r .. •re 
3od.T 

4,7 

9,2 

A 1laz• for the aanit.-.ry·•are ••a been d.uel'n~d ..;itil tne 
re•lace:ueat of i:11~orteci ·~•uiY• ·•ell-.a':oai te by li:i:ut QH ;.;i til 
~uc••~~e•t i~~roTezeat of t"• 1laze by ad.ditioa of 2~ of th• 
frit aatl ad~u&ted coafficieat o! tl!.er:o:al ·~•.uioa for the ·ooQy 
to glaze fit th• ereYaat tae ,1az• crazi•I• 

~ browa ,1aze ~a• deYelo!t!t•tl f~r iaaulator• coataini~s 
local ·,_aate a::.ud'e :ro111 ·..:ater treat:r:~at a& the :i:;;i.ia ra"' ::iateri.:.. 
r~cuein1 ~ugstaatial::.y the vol~•• ~f Ul••rteti raw ~ateriala, 
•r~d~cti~• coat asd at t~e 3a~e tiae i~!tr0Tia1 t~• ~roeertie• af 
,lazed inaulators. 

:a ootll '.l:roduc:i·J& Enes a. te~pora.ry cotiy eoc-.!tg&it iJll ·,.:;,i• 
arJe:Jli~ci aall ia:rJdue~ci into :::anufacture ereeared. from tae 
:;ro·,.:i:tg dry ·,;a.ste au .all of accu::ula':'!cl ·,;a"t• \\as ·;;;e~11. 

~uecea•fu::1 rc-u&etl. 

Ia t~• :irst :Mont·~· of :It'! :::1ia•io11 ;;i.dciitiJaal •!l,ara:"..la and 
'~ui~meat :or t~' ~u;,ility ~011.trol ;,i•d :rJduet ~evelo~~~nt 
!a~oratorJ ~as jeen orderetl after ~utual a,ree=~At ~it~ ~~· 
-:-?uatecurt staff at a coat of a~prex. '..'3$ ?C,JOO. 

~x•erie•~• s~oweti t~at t~e lead ti~• ia ~oat ca~e• •a• 
~o~tly ;ore t~~• ! :::oat~• 50 t~at ~~e ~;,iia eart of t~is e1ui1m~nt 
haa Aot arriT•tl yet .iad ~ill ~aY'! to be r•ceived by ~~3F af':er 
t~• ~:tel of t~• exeert• ~i••ioa. 

. .. / ... 
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~ne e:;ui•itent already !"'eceiTed n•s oe!"ll for-:r:al::· i".a:<dea. 
cYer to :he 3:3? il.!ld "'a• ir.sta:::..ed by :ile :3.;.3?' a enr:i><e.-::-s. 
A small te:'.-inical library ·..;as _eurc'!ased a: a co~t of •:-o;.;nd 
zss 3,'JV:;. 

One of :h~ ~ai• ,rob:e~~ i• ce~~;ics =-=u~~ct~re r~l~~~s 
tJ t~e c~oiee and tr-ainin, of ~ey eerso~~el. ~'.:is is ~eca~~e 
t~e eRtire •rJfitability of the ind;.;st!"'y tie•~~c.s o~ t~e 
~i.!i.eiit ~:.>.J•ible ~~-:=.t:r o~:.a~ J~": .. ~.!.·<.· ::.w. ti.:.e :-·.:_J~.:·v:~-.:;~ ,:·--~·- :;. 

·,:1t:.:..e the iliuivic:Jal _ea:-t~ :i: :~e e:.;:..,erts ,;c:-i:< '}!"'·J:;:-a ~:::e 
~•re ~ein' solved and iR:roduced icto t~e -'rod~c:::.Jn the 
e:i~i:-.eer-s a•d f:ire=en ..;ere :i.vea ir.•':r..i::::::.::ia.s ;:Ja tii:fere:it 
suo:ecta of :he tec~nolo,ical •roced~r •• 

J~ily OR-the-j~b eolla~cr~ti~a was su~~l~~~~:~~ ~i~n ia 
:otal 2-r Ee:oar•te tecn::tical re .. o:-tti (.i.AJJ.ex-6) ~-.!lC.ed. :>Yer to :'.-le 
coanteroa:t• as ~~ideli~e• for thejr jo~. 

Ia acco!'ci;;iii.ce · . .;itil the decisioa t•;,:e.c duri•1 the :'ri,..._-:i:e 
3eview ~ee~iag helci o• the 1~ ~ay 1;,!6 four ·~~i~eer• of ~:J? 
ol\o~ld uac!ert01i';e fell.J#t;ni~s for a total :>f 10 :Rf1l11 in fJrei~ 
e&tablis!i.meata. 

'itk co~tiauoua im•rove=e•t~ in ;he •roduction of ~otil 
•l•nt• the ouhut •lld s~les ia tite ~lu:.?ted ye-.r July : ;,!5 to 
~une 19~6 was ~~e followia1: 

Date/Year :asu1-to:-s Ja:i.i tar·:·,.;•r• 
.::Ut !\It .Jalea Oat•'llt .3alea 

:ul1 to Se:tt. 19~5 63,6 t 324,2~ t 291,73 
Oct. to Jee. 1'3!5 217,75 t 23~. 17 t 446,32 t 1+13,71 
Jaa. te ,. ··.ar. 1-•' ;J~o 222,~e t 144,91 t 322,77 t 32!,~J 

.1,.•r. te Juae 19~6 2~0,93 t 293,04 t 37C,5~ t 3:,.7,95 

• .. 
t 

t 

t 

Ia tAe iaaulato:-a •r::iductioa to~etl\e!' wit~ the iac:-e-.sed 
out~ut there was ;;ilao a subst;;i~tial decr•ase ia the re~ect of all 
ty,ea of inzulators eseecially a• the result of tke im~roved 
;;idjuatme~t of t~e tuAnel kil• ia ~arch-~~ril 19~6 by tile ex1ert. 
At tll5t time the !'eject .. eree•t•'e ...,as bel~w aay factory st;;iaQ.-..::-d.a 
of ~any i~ternatioa;;i~ =anufactarer•. ~e'1'et;;i9ly after tilat 1e:-iJd 
the o~t_eut ha~ bee• de~re•sed beca\lae of tot-1 lacV. of o!'cier• for 
tile au~:tlY of iasul;;itora ia the couatr1. 

IR •••\taryware •roduction ia rea•ect o: t•• S4~• ~oaiti~n 
witb the s~le& t~rou1~owt t~e whole year- t~e o~t~at of tke tl~~t 

ftaa oeen ~e•t ia the leYel o~ tfte aver•ie 3•l~s i.e. 1?0 to ~25 

tons/moatha. Ho~eY4r ~lso iA t~i• ~lant tke re~eet was lo~•r 
estecially iA t~e 1reea ~rod~ctiua bef~re tfte glazia,. 

. .. / ... 
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Lt~er activitiea of the e~•ert to fulfill t~t ix~"!a~•~"! 

'.)bj"!etivea iacl\lded ia t:ile ·,..or~ ~rJ(I"ii.:::a:le dr•· .. a u~ ...-i':!\ t!o!e 
c~acurr•aee or t'l• :;ii.ti:iaal Fro~"!Ct ~irecter ·,;er• .;et '.)Ut; •• 

fallow•: 

1. IatroductiJa o! reiaforee~ &yste2 of ~~ality coatrel ia 
~otk ~rocuctioa liBea. 

2. 
. , .. iaau.-.acora. 

3. ~rod.uetioa ~r 10" sv&••a~ioa iaa\llii.tor~ ~it~ 11500 ~, 
•~ectro-~e~~.aRical ~trea,tft. 

4. Fro~···l ii.Id ia:roauctioa of &"!~i-c~actuctiY• slaz• ia 
ia•~l•tora er'Jd -;.cti ..:1.a. 

)• '..C.~·uti111 ':'.-le crier :'or ~!·3~er iryi.11., c:-adi ticrn~ ia 
i~ul.ator ud l5a::iit<1ry,,..are erocL.ic:i~a. 

~ite a·;;;ove ·,,ror\4: ~ro,ru:::e .,...~ exe"!cted. to be :J:i:itl•':•cl 
d-..iriR' tile oa• year illiaai::la ti:ne o: t :te ex~ert. :Io·,.. ever oa 
:::ie :'ri~artite :tevie'" . '.eetia& a tiecioioa waa t•~ea to •«tend. 
t~• ~i&si'.)a of t~• ex~ert for ot~er 6 ~oataa wita •~clitienal 
dutiea oa ta• fielcl ~f t~aael :Cilu .aad ,ro~o&•l oa ta• 
:u.a•f•cture of i-re~&iui tecllaical ~orcelaia ..-are. 
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.~. ;;ontribute to the soL1tion of tec!tnolot;ic-tl proble:::is in tne i:-.;su::.a~:.r 

a.~d sanitaryware lines s~ch as e~ui~~ent ~efficier.cies and st~~d:u-d 
~roduct quali t • 

1.Having studied the ~odies and glazes co~position a."ld properties ~nd 
havin1 done so~e trials with the.bodies and gl3=es the :or~ulas of 
both bodies were stabilized with 60 to 66 % of local raw ~aterials, 
the remaining volume being the nw ~aterials i:r.ported from :ndia. 
:'hus the percenta,e of local raw materials !tas teen increased for 
3 to 4 percent in average. 

2. In order to ~mproYe the raw r:iateri3.ls conditions a aeolo,ical S'J.rve;; 
of the ~I.:iF r~ine area has been proposed and funds allocated for an 
expatriate geologist/minin1 engineer for three mor.ths collgboratiJn 
with ~angladesh Jeological Survey in tie budget ~ of this project. 

3. A &laze has been developed with the replace:nent of wolle..st,:,ni te b~· 

the limestone for the sanitary-ware with correct body-to-glaze fit 
preventing the glaze crazing and decreasing the price of i~ported 
raw o.aterials. 

4.~o ensure effective quality control syste~ necessary arran~e~er.ts 
!1-'.lVe been made towards procure:tent of a fe·11 equi!):nent and ap;Jaratus 
for the qual~ty control and deve:opment laboratory at the cost of 
around US $ 90,800 so~e of whic~ already arriYed at ~iJF and other 
are yet to receiYe. 

5.A small librJry with a core of ooo~s on cer3l!!ics :1nd i~3ulation 
has been provided at a cost of around ~3 S 3,JOO for ~=~F. 

6.Technical prescriptions for the q~ality control process in both 
productic..n lines has been sub::iitted to co·.l::terparts. 

7.A new des.i.i?l of 33kV pin type insulator has been prcposed by the 
expert,however because ~r i~proved ?roperties J~ the ?reYiJus iecign 
by a1justing the eianafacturiu; procedure t'i.e ne..- design Ii.as r.'.Jt 'oeen 
introduced into roatine production. 

8.Dryine; of insulators • .:'he expert adjasted the drier .:;,f insulabrs to 
a ccrreet drying cycle and thus the previous high percer.tage of the 
reject fro:: tne drying nas been su·ostantially reduced. 

9.Cn S:!le~ial request of the coa~terparts the expert adjusted t~e in­
sulator tunnel kiln O?eration in ..\:!lril 13-36 to better firing c:::ndi­
tivns 3.lld thus the reject ~f insulators in the firing process h~s 
been decre9.Sed in aYera~e for at least 15 percent.~his work w3s ior.e 
-,ver the work "!'rogra'llrie of the expert in the tb:e when :J:.:i:J.J "lie:1'."'.a 
deci::ied tC"> C'l.ncel th~ mission of f<'.r.:o!"l:insen .,..ho h3.d 'oeen s;~pobted 
for this job for a period of three months and did not get the clea­
r:rnce for his 'lrrivel !'ro;n the ::inistry of Indu3tries of ~arigl:J'.!esh 

}overnrnent. 
10.This action of ex~ert wl\S lster on extended for the co~encement of 

o~er3.tion and adjust:nent of ·ooth tunnel ki.lns for bisque 3.nd r;J..ost 
firin1 of w~ll tiles which the ex~ert undertoo~ within a snort ~e­
rios of t:U-ee weeks in J,,ne 19%. 

. .. / ... 
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11.I::i the sanitaryw'll'e :iroduction the technicaians ·,;ere .;i·1en instruc­
tions on the dryini of t':':e · .. :u-e in 24 -:llld 48 hours in de?end3.nce 
of the ware size and shape 3nd on the heat recovered fro~ the cooling 
zoRe ot the sanitaryware tunnel ~iln utilization in the castin1 de­
part:neRt durin' the evening 3nd ni,ht shifts in iifferent cli=atic 
conditior.s 

12. Production of 10'' suspension insulators on t'!'t.e :Jorst se:ni-automstic 
:nachine.:'he 10" sus;,ension insulators ::ianufacti.:.red on tile )orst 
se::ii-aut~~atic ::iachine showed ir.v3Iiably .durins the first yeJ.Xs of 
the plant oper".ltion lo·,,.er :':lechccnical strengtls leadins to increased 
failure of these insulators in routine ~echanical tests than those 
:":lanufactured on hand orerated mac~ines.~he expert indicated the low 
rpm of for.iing tool~ as the reason for this defficiency ca~sed by 
some !rocle:n in th~ ~lectrical wirin1 in the control Janel of the 
machine. 
As the deffect could not oe detected 3.nd remedy,the ex~ert has •ro­
!'osed a change in the design 3.Ild :ia:te of the for:":ling to.:>ls ·.;hich is 
~ow being ?re!'ared for next o~eratio~al tri.al. 

13.Eanufacture of 6" disc su::;'.'ension i:isulators • .::"."lis insula'::?!" :-t3.s ';;ee.l 
... e o!lly t·r~e t:-.e re,ject of ·,;hich. in rcutiue :ne::hanical 3.lld electri­
cal tests exceeds 13.rgely the standard li~its of !"eject in i~..sulators 
:;.anufacturing ~13.llts.;-Iowever to this it siould be stated: 
i/ As the ex?ert :ias alw3.ys 2tressed 3r:.d as it has ::>een _;>roved i11 

~:.-;F l.3.bor::.tor:r the 6' sus,easion i:ls;.;altors of the ch:u-3.cteris­
tics corre3?0ndin• to .'W:M :.ise n'.Jt to oe :nanufact•.;.red fro:n nor::al 
c~assical ,orcelain 'c'.Jdy - the i~ported i;.sulator frJm :3A showej 
the cmntent of qlu~ina higher th-3.ll 30 ~ercent.!ody :":11.r~ed in the 
test of ".i•h-alu::!ina trial series :-::arked ·•c11 N"ill oe be correct 
solution ~hen introduced into o~erati?n. 

ii/:'h.e re:ect of 6" s•..1s11e~ion insul3.t-ors in roi.;.tine rr.echanicu 3.nd 
electrical tests · . .-3.S in June 1}36 only 9, 7 .!lercent and in July 
3,0 ~ercent i.e. for both rnont!'ls ·,,rithin the standard ::..irr.its for 
t:iis ty~e of ins-aa.1.ator.It is the evidence that even under very f3-
vo11r:i.ble conditions in t!'!e operation 'lnd in the kiln firin' witla 
s1;!'ficiently 10aded kiln cars the 1:pality of the ·11are can 'ce suo­
stantially ir:J~roved. 

14.J:i.sed on the agreement in Tri!'artite ?.evie~ ~eetin' some rout-i~en­
tification trials have been carried out in the body ,!lr•parati·:in 'ind 
pres.sin' of small ~orcebin ~arts with body dust containilll lower 
perce:it3'e ')f water and :wr:Je addition of for:::in, oil.Jn :he results 
of these tests 3.nd of loc3.l ~ar-~et surTey the ex~ert el.3.oor3.ted a 
?!"O~os3.l of the pressed ~.:ircelain ::ie•art:ne:-.t of 450 to 500 tons ca~a­
:i ty to be accoffi:dated in the existin1 o)teration h3.ll .:>f ~:~F to ~tili­
ze ';'.le ilfle C3.Jtacity in fa3uhtors Jtroduction includir:.' !'relbi~U'Y 
s-.ecific3.ti-:m of I"equired r.nchfr,ery a.:id eq11i!Jr.ie11t and 3ue;gested lay­
'J'~t of this ~rJduction(Joc".<r::ent.qry O:lt~ut- . .\:.:.IJC ·1n/3). 

15.::'he opinion of tile e:aert :'low to control the unco"'mon behaTi.:>ur of 
insulator :"orcel-i.in 'oody(ca;,ised by hiill perce::ta'e of the ~i~?iiiur 
cl3.y in t:-te body) in ,r"!-dryin1 of rolls to leather-h.:u-d conditLns 
bef0re sha•i!1g :ind ho•.- to decrease t!le Jtercentage of rejl!ct in this 
~:~,e ~r ~rodu;tion is to i::troduce th'! electroresist1nce dryi~,. 

:hereforl! 3. ~~"'Jllete s~ecific1tion of required e1Ui!'~e11t for t~is 
~rocedure is due to reRcb ~i3? soon in the form of aa of~er • 

... / ... 
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~hether this essential equi~~ent ~ill be ,rovid~d ~r~:: a ~orei~n 
manufacturer or be :-u:-chased loc3.lly is on t:1"! d.ecisi::m of ~:::..=?. 
Tb.e eqert '.'las elabor3.ted '.:!'le techr.ic'il ~rillciples of t'.-,i:: ~H· _•cei:.;.­
re as Doc:i':le:1t3.I'J Out~ut-.4.:; ;,u '!II/4 of bis re!'ort. 

:!o·«ever it Ti3:.f be concluded that t!lis i:::.-::ediate objective ha.s n.,t :.~en 

fully achieved in t:-te introduction of the hi ~;h-strenitb. ir.3<.4L~tor :..:.Ji 
into O!'er3.tional c·:mdi tions for the T.anufact-:.u-e of 10" s:.;.s~·~r.si Jn ..... ~ .. -
1:.tors of 1 ~ .~0 electrorr.echJ.nical .strencth bec3use cf t:::e n~·r,::;-.-'1E01-

bLi ty of the alfa-alu11ina for this ~'.lrpose. 

!.~eTise strate1ies and initbte actions conducive to increased. :-niuctivi ty 
(in terms of both :i.·.i.antity a:id :i.uality),higher s'.1.les 'llld i::~r:,ved .:ir.o,:.:ia.l 
viJ.bility of the •lant 

As to this i~mediate objective the expert before the ~idjle of his one 
ye3rs mission proposed to ~d.:, st '.'tis \o'Ork ~rogra:n.':le ~ per t:ie re ;.uest of 
the counterparts. 
~o t!'lis the stand~oint of the cour.terparts ex!'ressed 
"that the !'r~blems bein1 f'iced in increasir.1 the out!'ut is based Jn tech­

nic3J. draw bo.cks ;;hi ch is directly re lated to :-reduction economy •. ~o, any 
i:nprJveme::it i:i tec~nical ci~velopr::ent will definitely pve us '3. way to 
~rouess.7he matter of Eana,e:::ent of labour &introductior. of ~iece r:;.te,it 
is in ,recess of i~~lem~~tatiJn~ 
Li~e that this iT.c.ediate objective was :";.illy transfe:-red to the sohi.tion 
of tech:.ological _'lrocedure 3.lld ~roble:ns i.e. to th.~ above i:r.r.-.ediate ::;ojec­
tive A. 
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C;I\P?~ - III 

~TILIZATI~ OF ~IJL~S 

l.7ae quality control and develo,~ent :3.boratory ~as ceen ~rovi:i•d 
wita fi.;.rther facilities :Jr u'graai.::1 it~ activities.:his labora­
tory with c1ualified tecl\nical staff is :iow in a ,ositi.:>n '::o rea­
der co~~lete services in controlling tae quality of raw ~l.terials 
and tech12ological ~rocedures ::md in ::;olving <'.::y technictl ~1·oblet:1. 

A s:nall library on cer?mics and insulation will '.1el~ the tec:i:.i­
ctl staff of tke f'lctory to i'.':l~rove their foe,:iretic;il a.::d ~n.cti­
cal l-c:iowled1e of the ceramic ~rJducti0n. 

,., • ·::::.e guideliaefl _:;ar:::J.uc ed in tech !'lie al re ~urts ;nve :ieen of Jre 1 t 
'.'lel~ :or tr.e counter~arts to introduced :nany tec:1:i.olJ1ic:i.l ~roce­
:iures into o~eration and a strict 1uality c.:;ntrol sy.3ste:n. 

3.so~e of t~e technological re~arts and documentary out~uts for the 
establish:nent of new ~roceJures will enable the CJu.::ter~:ll'ts to 
t~e cor::-ect decisions in future develo?r.:eat of the fo.ctory and 
make the way of t~eir realizatioa easier.It concerns es~cially 
the ~ro~osals how ~o utilize the idle ca~acity :if the fact:iry. 

4.:;ew ~roducts 'n,we 'cee:i i:itroduced .:.nd t!1eir uoducti:m stuted :>r 
is about to .3tart ··:hic!t gives to the fqctcry: a wider s: )~e of ~ro­
duction,reduce the de~endacce on the i::i~ort of these ~roducts or 
even o~en the ~ossibilities of the ex~ort. 

5.::ne technic.tl staff ·,.rno had ~rior tr.ai:-.in1 'l.re g1iafully ~'Tl~loyed 
in t!1e day-to-Jay o~er1tlon of the factory and are ::i:i•o1 1uite c::rn­
fident in the o~eration of tne factory i~de~e~de::itly. 

6. ::he co:inter~arts ·,,rill oenefit fnr.: t'ne findin,s on l·.Jcal cer'l.::iie 
ra.11 ::i:;ot~ri:i.ls ?J:ld further ste~ r~co:nmended · .. hether vn the ~:;;:-:en­
s:ngn ~:i.olinitic clay or fa.lds~ar from 3ylhet 2re2.:ne contacts 
·,,rith !.an1ladesa 'Jeol 0P,c al .Jurvey h'lYe been established and should 
continue :..ntil tke fi:lal i:::-~rove:::ent of these raw ma~erLilS 3 1.l~~ly. 
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X·:: 1uSiJNS 

l.TAe •ro1ect as a whole 

Tite '::ime alloc'l.ted for the ,roject was 1 yee:r. :'his #as too 
Snort tioe in w.hich to acnieYe the Objectives listed. Z'.'\e SCO­

pe of the proje:t was very wide e:nbracin" the ~raductioi::. of ':;..-') 
~lants wnich ma~ be considered 3.5 ~~e ~ost coT.,:ic3ted in '::~e 
cera.'llic industry not only i:i the r.:a::i1~ ... ·acturin' piroced.lre bi.;t 
'l:so in .1uality coatrol and deYeLpmeiit of r.e1o1 piroced'.lres. 
~ke ,roject was extended on the decisioa of the 7ri•3.rtite 1e­
view meeting for other 6 mont~s ;.,hick has beea ,roved to be 
in faYour of the o·oje4tiYes achieYe!'!le11t. 
'..Jit11 the exception of a minor ,art tne i;:-:~ediate ,:ibjective 
has been ac~ieyed. 

2.:ounter•arts 

~he full coll~boratiou o~ ex~erieaced and qualified co~~:er­
~arts was onr of essential factors en'l.bli!l' the suc.:essful 
conclu1ioa of the project. 

3. ?ell:y,.rshi' 

?ellowslJ.i•s llaYe been awarded fo four tech'"ieal ,ers·on::el by 
the ~roject. 
Cndoubte::.ly t:-te fello1o1s ·..iho !tad lc:iier exposure to ::-i.e ~ra~ect 
,ro,ra:~~e and to ~rac'::ical wor~ ,.rill benefit fr0!'!1 tieir t~ur 
rr.ore :u:<d ·,.ill have :r.ore o,•ort;.inity to use tlleir alreadJ a:.,~­

ted kno~led'e for •roductiYe results. 

4. :'nini::i1 

:'~e met~ods of oa-tne-job trRinin1 cou,led with guide~in~s iu 
the tecnnic3l re~orts and docu.~ent~xy outputs provided tne 
count~q1arts and other enpneers in .. '.:e factory with iill L<:-.iver­
s:..l knowledge of Yarious ~roced·Jres . ·d cerar:iic .:ianuf3ct:..re. 
It !\as heec. conduciYe to enhanced ca11~city of the tec:E1ical 
staff to solTe the wroblems iK tne ,reduction aad waintenance 
of macninery in lar,e sc~le. 
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COUNTERPART ST A.FF 
CF rHE BANGLADF.SH INSULATOR AND SANir.\.1Y'iiARE FACTORY 

National Project Director: 

Mr. Nurur Rahman, General Manager, Planning Division BCIC Head 
office Dhaka appointed on 6 October 1985, lately transferred as 
General Manager of Chhat.it Cement Factory. 

Mr. B.B. Df'wanjee, 3eneral Manager, Bangladesh IDSulator and 
Sanitarywar• Factory, appointed as National Project Director 
6 ~ovember 1985. 

Counterpart Staff: Appointed on 6 November 1985 

1. Mr. A. Kar1111 Bhuiyan, ACC, BISF as Chief Counterpart Staff. 

2. Mr. Giasuddin Ahmed, Chemist, BISF as Counterpart for Insulators. 

3. Mr. Kalipada Biswas, Asstt. Chemist, BISF as Counterpart for 
Sani taryware 

4. Mr. Abdul Awal Khan, .\sstt. Chemist, BISF as Counterpart for 
Tiles. 

Notes ~egretably th• poet of the National Project Director was 
·1acant almost four months (due to the quick succession of 
change in this post) in the time when his presence was moat 
essential for the coordination of the work programme of th• 
experts. This has had an unfavourable effect upon the 
timely commencement of the project activities. 
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l\NNEX - II 

UST OF £UIW.5NT PROVIDED BY UNIOO 

Item of Quaatity :::>eliver Price Re:::-.rk• 
eguipmeat Order Schedul Actual USS Other Cur. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Glaze atr••• tester 1 4/85 10/85 10/85 
Model 420/2 coa-
siatiag of 

- Meaauriag Part 5,849 
- remperature Coatrol 1, 789 

Maaual Typewriter 1 12/85 8/86 3/86 12,490 AS 
Model .SC3N/46 C>I 

Iafrared Hygrometer 2 12/85 3/86 3/86 8,101.23 at 
Model "ULl'RAMAT 
SL"1PLEX" 

Toyota Statioa #agoa 1 12/85 4/86 6/86 5,61t6.66 
T x RND iacl.staadard 
equipmeat 
Model 1300-Air-

Coaditioaer 

Complete Equipmeat 1 12/85 8/86 
!or Xakiag Sr.ree .. 
iacl. 

- Price o! Equipmeat 113,218.40 It! 
- Iaatallatioa + 

Traiaiag 30, 136.00 ~ 

DT A Meaauriag Part of 1 6/86 10/86 + 18,090.00 DH 
Apparatua Dif!ereatial 
Thermal Aaalyaia 

3aa Ballut Vacuum· 2 6/86 10/86 + 9,679.2 DM 
Pump 

+ Equipmeat aot yet arrived till the middle o! November 1986. 

Last Phyaical Iaveatory Check waa submitted for the above It•~ No.1 
oa the 11 November 1986 
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Particulars 

Elements of Ceramic• 

Techniques of Pottery 

''orld of Japanese Ceramics 

Clays and Ceramic Raw Materials 

Phase Diagrams for Cer.mica 

Physics and Chemistry of Cer.mice 

Properties of Ceramics Raw Materials 

Science of Ceramics Vol.3 Out of Print 

Science of Ceramics Vol.I+ 

Science of Ceramics 1ol.8 Out of Print 

Ceramic Processing Befoa Firing 

Handb. for Chemical Technicians 

Ill. Dictionary of Ceramics 

Stoneware and ProcelaiD 

rechniquea of Fired Clay Sculpture: TElUl 

Geramic Clazemaking 

Ceramic&: Indust. Processing & 1'esting 
Out of Print 

Q.uality Control 

Unit Operation 

Physical Principles of 3emi-Conductor 

.\ndreasen Pipette-Methods 

l'hermal Expansion 

?racture in C•r .. ic Raw Materials 

Health and 3afety in Ceramics 

The Tech. of Glass and Ceramics. an Introd 

Energy and Ceramics 

1'erracotta 

Engine•ring Sconomy: Ana.J..of Capital Exp 

Fundamentals Temperature, Pressure 

Dan. Kroner 
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FELLCWSHIP 

Oae of th~ deciaio .. takea duriag the Tripartite Review 

Meetia1 held oa the 18 May 1986 wa• to provide the traiai•c of 

the B .. glad••h r .. ulator a.d Saaitaryware Factory stat! to 

broad•• their •Xperieace ia the followiag field•: 

(i) Oae high le~~: Fersoaael for 2(t~o) maa-Aoath- ia 
Ceramic-Maaagemeat field. 

(ii) Oae Sagiaeer for Desiga aad ~aaufacturiag of Die• 
a.ad r .. ulator ~ool• - 3(three) ~aa-moath. 

(iii) o .. :!:agiaeer for rraiaiag aad :·!akiag o! ?ruaed 
Iaaulator aad High-atreagth Illilulatora - 3(three) 
maa-moath. 

(iv) Gae Chemi•t/Chemical Zagiaeer for Higher Traiaiag 
oa• ~uality Coatrol aad Operatioa - 2( two) maa-moath. 
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ANNEX - V 

PROGR&>S HEPORl'S 

Ia accorda•ce with th• requireme•t• of the cou•terpart• 

the followiag progr•&• report• were aubmitted by the due date•: 

1. Augo..iat 1985 

2. September - October 1985 

3. Novemb~r 19e5 

4. December 1985 

5. F~bruary - March 1986 

6 •• May 1986 

7. JuH - July 1986 

8. .i\lgust - September 1986 

9. October - November 1986 (u•der preparatioa) 

A progre•• report coveriag the period Auguat 1985 up to 

Jaauary 1986 waa pre?ared ia accordaace with UNIDO requiremnta. 

The Tripartite Review Meeti•g waa held oa 18th May 1986. 
MiautH of thia meetiag are available. 
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AN~EX - VI 

TECHNICAL REPOR~ - !XJCl:~·tE:-rr A..'qY OUTPU:'S 

Duri•1 th• project the r~11owia1 report• ~·r• pr••e•ted to the 
SI3F. Few ot them co11Sidered •• more •ubataatial are give• below ia 
more detail. 

Techaical Repart No.1: Semicoaductive Glaze (dated 8 October 1985) 

(Ia coaaectioa with the Work Programme .U-t.41) 
l'he report iaclude• the formula or a aemicoaductiVe glaze which ?TOVed 
to be auitable ia other i .. ulator• ~laat• iacludiag ahort deacriptioa 
ot it• preparatioa. 

Replacemeat or Wollaatoaite by Lime•toae 
ia th• Saaitarywar• 3laze (dated 14 October 1985) 

7echaical Report No.2: 

(Ia coaaectioa with the Work Progra:me .\rt.5A) 
l'h• purpo•• ot thi• report wu to reduce the prod11ctioa coot by 
replaciag the imported wollaatoait• by the limeatoae oiad waa eaborated 
oa apecial requeat or BISF ia maay varieti•• from which the ~aze No.5 
waa aelected aa the mo•t auitable o••· 

l'echaical Report No.2: Semicoaductive Glaze with the Coatut or 
Silver Oxide 

(Ia coaaectioa with the ·.i1o1·k Program::ie Art.4!:) 
Additioaally to the rechaical Report No.1 aaother formula ot 
aemicoaductive glaze waa • ·poaed baaed oa the atabiliziag fuactioa or 
the ailver oxide ca the •p1aell crystalographic atructure or the glaze 
coutitueata. 

~echaical Report No.4: Alumiaa !or the Hich-•treagth Iaaulator 
Bod/ (dated 25 October 1985) 

(Ia coaaectioa with the #ork ProgrL~m• .U-t.4D) 
l'h• recort givea the baaic propertiea o! the alumiaa required aa the raw 
:-::aterial for the high-•treasth iuulator bcdy required !or th• maaur•ctur• 
ot 10" diac auapeuioa iHu.i ator• or 11.500 k1 electromechuic~l atreagth 
or other type• of high-•treagth i .. ulatora. 

rechaical Report No.j: Mar~i•1 of Ia•ulatora {dated 15 October 1985) 

(Ia coaaectioa with a ae~arate reque•t of BISF) 
A ?&8tt compo•itioa waa propo•ed for better le1ible markia1 of 
iuulator•. 

:echaical ?.eport No.6: Iuulator Productioa-PropoHl o! New SodiH 
Compo•itioa (dated 6 October 1985) 

(Ia coftaectioa with the ~ork Programme Art.4A) 
Baaed oa the overall etudy of the i .. ulatora productioa aad oa the teat• 
or available raw material• the ex~ert ~ad• a propoaal or a aerie• or 
i .. ulator bodie• for the teatia1 oa the labor~tory •cal•. SimultaAeoualy 
a temporary body wa• propoaed with 90% or dry waate ia order to decrea•• 
it• growiag qua.atity i• the ractory. . .. / ... 
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(Ia coaaectioa with the Work Progracme Art.3) 
l'hi• i• a report for the iatroductioa a reliable aad fut teatiac of the 
d•••ity or body a..:i glaze •lip• oa iacividual place• ia the factory without 
the aeed of takiac the samples to the proce•• laboratory. 

Techaical Report No.8: Techaological aai Maaufacturiac Priaciple• ia the 
Productioa of 10'' Su••e .. ioa r .. ulatcr• oa the Dorat 
Machia• (dated 11 Nov~mber 1985) 

(Ia coaaectioa w~th the Work Progra:nme Art.4C) 
Thia report de•cribe• the guideliae• iae7itible ia the ~rocedure of the 
suspe••ioa iaaulatora maaufacture ba.aed oa the experieace from other 
i .. ulator maaufacturiag plaat•. However duriac the operatioaal test the 
required rpm of the fo1-miac tooJ e were aot attaiaed am the couater~ct.s were 
asked to coatact H•••r•. Dor•t with the iaquiry for the remedy of thi• 
defficieacy. 

rechaical Report No.91 Priacipl•• of the techaologi.cal procedure aad quality 
coatrol ia th• •liphou.e of i .. ulator aad •••itaryw ... e 
rlaat (dated 11 ~ovember 1985) 

(Ia coaaectioa with the Work ProgrL'llllle Art. 1 aad 3) 
Thi• re~ort iacl. it• Aaaex give• aa overview of ~rocedure• aad method• used ia 
the o~eratioa of the •liphouse. A draft of the procedure• for the applicatioa 
ia the factory ha• still to ~· elaborated by the respective techaicia ... 

rechaical Report No.10: Routiae ~oatrol aad Iaveati1atiou of ba•ic :rtaw 
Material• (dated 29 November 1985) 

(Ia coaaectioa with the Work ?rogramme Art. 3) 
Thia report iacl~d•• a liat of methods uaed to measure aad coatrol quali~y of 
all ra- material• aupplied to the factory. 

Techaical aeport No.11: Routiae Coatrol of Iaaulator• Prodv~tioa aad 
Clasaificatioa aad Defect .\aaly•i• (dated 1 December 19~5) 

(Ia coaaectioa ~ith the ~~r~ Programme Art. 3) 
Thia re?ort gives the deacriptioa of routiae teats ia the iaaulatora ~roductioa 
iacludiag the aaaly•i• of oroceaa loa• aad d~fect• ia the i .. pe,tioa aad •ortiag 
of ill9ulators •fter fi:~~ •• 

:e(;i':.aical .inort No.12: Sodv for Iuulator Productioa (dated 9 December 19~5) 

{Ia con•ectioa "i th the work Programme trt. 4A) 
l'hi• report iaclude• the proposal of a aew iaaulator body coir.poaitioa to be 
teeted oa pilot ,1 •• t •cale ia the factory aad to be iatroduced sradually iato 
the ::roducti oa. 

I'echaical Rnort No.13: Routiae Coatrol of 3aaitaryware Productioa aad Defect 
Aaalyai• (dated 9 December 1985) 

Thi• report (ivea the de&cri?tioa of routiae tests ia the ••aitaryware 
pr~d~ctioa iacludiag the aaaly•i• of ?roce•• lo•• aad defect• ia the i .. pectioa 
aad aortiac of aaaitaryware after firi•C• 

... / ... 



~echaical aeport No.14: 

, ' 
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Froductioa of •r•••ed Porcelaia #are 
(dated 9 rebruary 1986) 

The idea of prHaed ~orcelaia ware maaufactur• ia BISF wu rai•ed by the 
·~•rt oa the meetia& ia BCIC head office held oa 12 Jaauary 1936: this 
report waa thea writtea to eacourase thia idea that additioaal to the 
maaufacture of electrical ~orcelaia, the maaufacture aad ~arketiac of 
other techaical ~orcelaia ware ahould be coaaidered to uae the idle 
capacity of the i .. ulator plaat of BISF. 

rechaical Report No.15: Cemeatiac of Iaaulator• (dated 14 February 1986) 

(Ia coaaectioa with the Work Programme Art. 3f) 
!hi• report iaclude• detailed techaolosical ~ro~edure ia cemeatiac of 
i .. ulatora iacludiac the requiremeata oa the properti•• of the cemeat 
~ other auxiliary material• aad their teatia&• 

Techaical Rewort No.16: .\djuatiac of Iaaulator l'uaael Kila 
(dated 29 M.u-ch 1986) 

(Ia coaaectioa with th• Work Prosramm• Art. 4) 
Thi• report i• a reply oa the BISI' commeat• upoa the chaac•• propoaed by 
the ex~ert for the i.mprovemeat of the iaaulator tuaael kila operatioa aad 
the realizatioa of the•• chaagea withia the aecoad half of March. 

rechaical Report No.17: Coatrol of Plaater Moulda Muu!acture 
(dated 8 ~pril 1986) 

(Ia coaaectioa with th• Work ProsraJ11111• Art.3& & 5c-2) 
:'hi.a report baaed oa the reaulta of plaater teat• e~laiaa ver-r poor quality 
decreaaiac the service life of plaater mould• ia th• productioa aid •treas•• 
the ••ed of ~aiataiaiac the plaater/water ratio based oa th• daily routiae 
t~ata of the plaater by the quality coatrol de!'artmeat. 

:echaical ~•!Ort No.18: Gemeat for cemeatia' of I .. ulatora 
(~ated 8 April 1986 

(l~ coaaectioa with th• Work Procramm• Art. 3!) 
:hia report waa writtea followiag the expert'• viait of ~he Chattak Ce~eat 
Iactory aad ~eatiac the ~ro,erti•• of collected aamplea of th~ ceoeat ia 
.arsr. It ahowa that th• ao called "•pecial'' cemeat uaed for t'i'• cemeatiac 
of iaaulatora doea aot alway• ~eaaa the improved quality of aa1cmbled 
iaaulatora !toiatiac out the aHd to pt oa with the coatiauoua t.,1tiag of 
the cemeat auitability for thia apecial uae ia iaaulator• pr'Jductioa. 

rechaical ~eport No.19: ~juatmeat of the Iaaulator l'uaiel Kila 
{dated 10 May 1986) ~ 

(Ia coaaectioa with the '#ork iJrop-maae a:ad 
modified b7 TRM) 

rhia report iacludt• the detail• of the iaaulator tuaatl kila adjuatmeat 
doae oa the requeat of BISF Maaagemeat ia the letter of 24 March 1986 ia 
the secoad half of A,ril 1986. It sivea three aucceaaive •t•p• leadiag to 
th• fiaal adjuatrn•at or tae kila o~eratioa reaulted ia th• dtcreu• or th• 
reject below oae ,erceat from the total fired wa..re ia the !ir•t half of May • 

... ; ... 



TechA:ical Report No.20: 
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OperatiOJlal Teat of the Hip-Alumiaa Body 
(dated 1 Aucuat 1986) 

<1a coaaectioa with the Work Procramme Art.4D) 
Thia report deacribea tlie uuucceaaful operati::>aal teat of high-alW!liaa 
porcelaia body cauaed by the ae1li1eace duria1 the body char1i•1 to the 
ball mill ia the aliphouae. 

Techa:ical Report No.21: Dryia, of 10" Suapeuioa Iuulatora 
(dated 1 Ausuat 1986) 

(Ia coaaectioa with the Work Pro'1"air.me Art.3D&4~) 
Tue method of 10" au•~euioa diac iuulator dryia1 waa de•cribed leadi•& 
to a better aad more ecoaomical proce•• of the maaufacture. 

Techllical Report No.22: Saa:itarz Ca•ti•c Slil from the 3reea Waste Body 
(dated 27 Auguat 1~8 ) 

(Ia coaaectioa with the Work Prosramme Art. 5A) 
Thi• report &iv•• the re•ult• of •uccea•ful iatroductioa of the operational 
ca•tia1 alip pre~ared from 100 perceat of dry waate body to consume 
•teadily &rowiag quaatity of this waste ia the factory. 

TechAical Re•ort ~o.23: Propo•al of Preaaed Porcelaia De•artmeat 

c:~ coaaectioa with the exten•ioa of the ~ork 
Pro&ra:nme ia TRM) 

C:i the request of BISF Xaaagemeat baaed oa the reco~meadatio .. ia ~HM 
held oa the 18 ~ay 1986 a proposal of the pressed porcelaia maaufacturiag 
de~artme~t waa given ia thia re~ort iacludiag a prelimiaary apecificatioa 
of t~e re1uired machinery aad equipment for the output 450 to 500 to .. of 
•aleable ware ,er year. 

Tecraical ~eport No.24: Maaufacture of Solid Core r .. ulatora 

(Ia collllectioa with the ~aAufacture of aew 
type• of iuulatora} 

Thi• report iacludea a detailed deacriptioa of the techaolo1ical 
~rocedure ia the ~roductioa of solid core iaaulator• includiag the 
requiremeata oa the raw mat~rial•, the factory houae keepiag, the 
atteadaace aad maiatenance of the mai• machiaes, e•?ecially the de-airing 
extruder. 
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AWl:C:X-'III/l 

Local Ceramic Raw Material• - their ~oteatial uae ia ilhite 
Ceramic Iaduatrx 

The Project !locu.meat atr&•••• that th• aoa metalic miaeral• 
compriaiac or cla,, kaolia, teldapar aad quartz beloac to the oaly 
tew local aatural reaourc•• available i• ace•••ible locatio .. aad 
ecoaomically •i&aificaAt quaatitie• which offer aA ideal baa• for 
th• deYelopmeat of a domeatic ceramic maaurac~ur• aad therefore 
ahould haYe a ,oteatial role to pla1 ia the iaduatrial deYelopmeat 
of th• couat~. 

Nov what ia the ,oaitioa of BISF •• the maauracturer or ~hit• 
ceramic product• ia Yiew of local raw material reaourcea7 

Ia the !ollowiac two Tablea an the reault• of teat• of local 
raw material• aa well •• other• available ~reaeatl1 for the productioa 
of iuulator• aai ••ai tar;yware ia BISF. 

Bijopur Cl& 

Th• Bijoypur k90liaitic clay ia the oal1 clay fouad ia the 
couatry which ha• already a defiaite poteatial uae aa a b .. i• of 
local ceramic iaduatry. 

The de~oait i• ~r••••tly miaeci by haad, two cr•d•• beiac 
extracted, No.1 p-ade beiac of lower iroa coateat thaa No.2 crade. 
The •hite clay (No.1) which ia uaed ia BISF ~roductioa of i .. ulator• 
aai aaaitaryware occur• beaeath the clay No.2 moatly ia aeveral bed• 
of varyiac thick•••••• iaterbedded with 1ellowiah browa cla,.. The 
clay i• vadable ia it• compo•itioa ud pro~ertie• aot oaly betweea 
differeat bed• but withia the aa:ae bed. 

The deposit i• miaed ia aa ua-coordi11ated 111auer ia several 
locatioaa, maialy where the white clay ia expoaed ia th• hillocka, 
the BISF maaaced miae beiac the larceat oae ia the area. However 
also thi• orcaaizatioa ha• ao ~reci•• ceolocical iafor~atioa or. the 
:oiae area which affects the quality o! the extracted cla1 aad U.e 
coaaiateacy o! it• pro~erti••• 

The chemical compoaitioa of iadividual au~plie• of thi• clay i• 
1ivea ia the Table II. CP the first look it ia ap~a,reat that the clay 
i• aupplied ia very Yariable quality. 

Whea takiac i11to c~aaideratioa two au~pliea oa 7 Ju~ 1185 a•d 
oa 23 March 1986 a• the moat extreme ia the compoaitioa we ca• fiad by 
calculatioaa that the iAdividual miaeral coaatitueat ia the clay vary 
·~ithia the !ollo~ia1 raa1e: 

Cl!l1 5ubataace (Kaoliaite) 
~uart• 
?eldspar 

Q Su~piy 
0 (7 Julx 1985) 

Q Zupply 
0 (23 March 1986) 

... / ... 
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Thi• •how• an eAormou• difference ia the clay compomitioa aad 
adequately ia techaological pro,ertie• iAflU•AciRI •ub•taatially the 
coaditio .. ia the cer~~ic ware maaufacture. With the material •upplied 
oa 23 March 1986 it i• very difficult to maiataiR the the aormal level 
of local raw material ,erceata1• ia the body compo•itioa because of a 
very hi1h coateat of quartz. 

Compared with ChiRa Cla•y• aad Ball 8laya from U.K. aid Iadia tte 
,1aaticity of the Bijoy,ur clay ia very low above all a• the aormal 
uaproceaaed raw kaoliaa are aever of tte hi1h ,1asticity type becauae 
of the hi'h wercenta1~ of aaad aad other miaerala. Moreover the 
Bijo~ur clay has also aot favourable ,ropertie• for the caatia1 •roce&~ 
ia the aalli taryware productioa. That i& why the clay doe a aot ~lay ay 
favourable role ia the ao called gr~ea productioa of cer~~ic ware. ~o 

the coat~ary-ia higher perceatac• it iafluences the propertie• of the 
body which are aomewhat unuaual and require special techaolo1ical 
~rocedurea to be a~plied. 

However the clay &how• very favourable ~ro•erti•• ia the s~coad 
half of the ceramic productioa atartia1 from the dryiac proce•• of the 
ware. 

l'he clay ha& already a definite ~otential u.ae in the ceramic iaduatry 
ia the couatry aad from the ecoaomical ,oint of view it ha• to be 
i12troduced aa the oaly local ""!Jla&tic" conatitueat iato th• O"!Jerati::iaal 
bodie• ia the hichest poaaible percenta1•• 

Ia order to prevent aay operatioaal problem• iR BISF alld ia the 
,1ait• uf other uaera it i• eaaential to achieve the auppl1 of more 
coasiatent material from the miae by obaervilll reco1ai&ed clay miaia1 
baaed oa ,ro~er 1eolo1ical •~rvey and correct atockpilia1 practice•. 

A need of an or1allized 1eo10,ical aurvey with or1anized drilliac 
~rogra.~me has be~a coR&idered a• the ollly way of improving the coaaiatency 
of the clay ~uality. 

Ia order to achieve theae objective• the e~ert iaitiated fir•t 
ae1otiatioas with Ban1ladeah ~eolo:ical $urvey of the clay miae aad 
laboratory teats of the deposit clo•e to the area of BISF minia1 place 
to claaaify the deposit. 

Aa exeeri~aced e~atriate 19010,i•t/clay miaiac enp.aeer ha• beea 
~r::i,o&ed by UNIDO ex~ert of the eroject BGD/83/037 to work aa a c:oiiaultaat 
with Baaclade•h Geolo1ical Survey to evaluate the 1eolo1ical work• aad to 
advise ill the correct miaia1 of the deposit. The wor'< of the ex,.rt has 
beea ~rop~••d to be ~rovided under the bud1et E of the aaid project. 

5ylhet Feld•par 

The raw mater_,1 from Sylhet i• actually a ,eF1atite type the 
felda,atic part of which coaaiat• of K &lid Na felda~ar ia the ratio of 
a~Jtrox. 1 to 1 . .,i th a low coatellt of Ca felda:ear. The avera1e coll tent 
of the feld•par ill the material is 62 to 64 perceat aad the material 
•up~lied to BISF ia aurpri•iacly coaaiatemt ia the compoaitioa • 

... / ... 
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After tte vi&it of the depoait the expert b of the followia, 
opiaioa: 

•• Ia the firat atep at least a part of the feldapar of better 
quality coald be aorted out iia the depoait which would eveA 
replace the imJorted IiadiaA feldapar at leaat ia the body 
comJoaitioia. 

b. Further it i• the op1a1oa of the expert that the •aad ia the 
whole area aear the feldapar aortin' contai .. 20 to 25 perceat 
of firat quality feldswar ia the particle •ize below 3 to 4 mm 
(aee the picture-arrow). 

If thia o~inio• ia correct the• the couiatry ia very rich ia fir•t 
claaa qualit1 feld•~ar reaerve• amouatin1 to thouaaad• of toll8. It i• 
juat the queatioa whether the f eldapar occurence i• ia aufficieat 
coacentratioia and form to be worth miaiRS aad purifyiR,. Otherwiae the 
modera method• of feldapar purifyiRC eapecially the flotatioa (or froth 
flotation) have beea developed and are very efficieiat. 

Griadia1 Pebble& 

To the contrary of the o,illioia of the BISF Quality Coutrol Laboratory 
the expert is of the opiiaioa that the pebble• from the Sylhet Diatrict are 
of auitable quality to be uaed aa sriadia1 media ia the ball mill• for all 
type• of bodiea i .. tead of imported pebble•• 

.. 
).· .. 

~~~;~t;~:-



Raw material LOI "''0 Ai203 
eao Mg() Fei,03 

Ti02 K~O "¢0 ·>1 2 

' % % % % 
----------------------------------------------------------------------------------------------------
1. Hijaipur clay - I 9,57 62,20 24,50 0,21 &,07 o,84 1, 30 o,68 0,59 

2. China clay Rajmahal 12,80 50,00 _34,58 o,48 0,17 0,72 o,n trace 0,33 

3. Ball clay lndia-bl~ck 11, 98 59,84 24,59 o,66 0,19 0,94 1,00 0,91 o, ?4 

4. Ball clay India-white 12, 58 51, .30 30,85 0,23 0,08 1, 30 1,?0 tn 
I ::r 

5. Ball clay WDB-U.K. 13,18 so,93 31,22 0,55 Trac .. 1,19 0,52 1,Ro 0,20 
,,,, 
I Ff ..... ...... 

6. •.< .. artz Sylhet 0,35 q?,8 0,20 o, 10 bJ :~ H 

" ...... 
7. 1',eldspar Sylhet 0,75 74,33 14,28 o, :"8 0,13 0,65 '.Prnce 5, '.')? 3,50 

"•J I 

..... :~ 
8. 1',eldsnar India 0,93 63, 31 19,70 0,5? 11, 1+9 2,76 

Ill I Ill 
0,09 0,20 Trace 8' ...... 

1'4 

9. Limestone .Sylhet 4o,82 3,50 2,11 50,41 1,54 o, 7_,() 
'1 ICn 
~ ~·· rl- r" 

10. China clay CC - U.K. 12,30 47,31 36, 10 0,58 0,21 
0 

1,03 0,21 1,50 Trace ·~ 
0 ..., 

11. China clay 50 - U.K. 11, 90 4a,42 35,76 0,83 1,o8 1,4o 
I 

0,20 0,21 Trace ;r· 0 r:: ID 

12. Clina clay-Gr3de I 10,50 47,?6 31•, 98 1,47 0,50 0,97 2,32 1,1~ ·~ '1 
ll' tv 

Cl! 3 "' 
73,8 o, ')4 

rl- ..... 
13. Pitchers 2,39 19,21 0,07 0,')2 0 ..... 
14. Insulator body-green 65,2 o,48 0,24 0,76 o,67 2,8 1,82 ~J '1 

5,90 22,09 Ill 
\.n ,_; .._, 

15. Inmilator body-fired 69,;>8 23,4? 0,51 0,?5 o •. ~1 O,?l ?,Q? 1, 'll ~ 
16.Sanitaryware body-p,rePn 6,47 64,90 23,0~ o,48 o,G? o, 1+6 2, 1+1+ 

rt' 
o, 39 1,Q'l ID 

'1 

67,94 2'+, 16 o, 1+2 o,49 2,o6 
..... 

l?. Sanitaryware body-fir~d o, 51 0,72 ;:>' '55 U• ..... 
18. Wollastonite 1,98 50,70 0,60 lf'j, 70 

(~ 

0,20 0,.32 'l'raCP. 

19. Dolo~ite-India 41,45 3,69 29,17 19,54 o,1q 

·~ I ;ti 
I U1 
Ir' ,,. 
' I I 

' P-f 



Com11oa.e•t• 

WI % 
SiO-, ~ 
1(~03 % 
Cao % 

"''° ·" Fe2u3 % 
·rio2 -j, 

K20 % 
Na20 % 

Compoaeat• 

LQI % 
SiO? % 
A1203 % 
Cao % 
M&\) % 
Fe203 % 
Ti02 % 
K-=>O % 
Na20 % 

'L'.\~LJ:;-II 

..;1L·}1lC,\L Cl{':P1.Ll'Pl,'J11 u:•' r:~:JIVl!..>UAL ~;UPPLIES \)f BlJl;YfUH t;LAY 

~ 
~ IL- rl•J. I 7V.&, 11 .,. uu.aw 'Z""'' • '"""' I.I WAID' I "l'Jfli. K ~\J '"' ..... ', • .,,,~ • I { U ... ~.i. 'Z'""-' • ~..::: .-, .... ""''' 

~.01 7,57 7,9 6,9 9,.57 6,74 
64,94 69,4 66,61 69,32 62,2 71,a6 
2.~.07 19,a4 20,M 19,59 24,5 1a,34 
o,"1 0,96 0,29 1,09 0,21 o, 11 

'L'race 0,19 0,57 0,19 0,07 0,06 
0,9? 1,13 1,2a 0,95 o,a4 o,9a 
0,97 0,67 0,63 o,a5 1,3 0,56 

o,6a 0,65 
0,59 0,54 

GHU-ll-.:AL CuMPO~IrlUH 0«' INLJIVlDUAL SUPPLI~ OF ~YLUE'L' FELDSPAR 

~ 
-- ---

~ate of deliver1 
6 12 M!J 1~~2 8 Aul!:!;wt 12~2 ~ 1 Se!t 12~2- 2~ ~>•!t 12~2 & 1b Nov 12~.2 I 20 Ju 12~b 

0,50 0,75 0,76 o,64 1, 10 0,96 
73,65 74,33 74,o 72,9a 73,6~ 72,92 
14,oo 14,2~ 14,5 15,66 14,90 14,~4 
o,67 0,3~ 0,30 0,54 0,54 0,61 
o,:!9 o, 13 o, 10 Trac• o, 13 0,37 
0,55 0,65 0,70 o,a2 0,-'2 o,a1 

Trac• Tr1i1ce Trace Trace 'l'race 'l'race 
4,~1 5,57 5,29 4,M 4 .~6 4,79 
4,o~ 3,50 3,63 4,03 3,"4 3,~2 

'-' 
0 
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t·\Il\:::11\Lv:n~.\.L CuMPu;.ill'lCN Jr' ~;nai::r F .• UJ'.ii',\H 3Ul'fLlw (C.U.CUL.\'.;.'.::i)) 

Com11oaem.ta D " ~ L I v E .H y 

-
K Felds•ar % 32,91 31,26 28,~4 26,36 2.~.31 
Na Feldsia•r % 29,61 30,62 34,09 3?.,4~ .~? ,30 
Ga F'e ld& pttll' rt :o 1,M 1,49 - 2,6e 3,02 
r'•ld• Jl•r-t ot.il ,v 

,o 64,40 62,37 62,93 61 ,52 63,62 
.(u•rtz C' ,n 29,45 29,~3 26,)1 29.~lJ 2~,44 
.;lay ~ub&tance % 4,62 6,56 5,e.2 9,4~ 7,0~ 

'-' 

MIN!i;HALOGIC AL GOMPOSil'ION 1.)lo' um~ H..\'N Mi\'l'EHI ,\L:) ( c ,\LCULA;'::JJ) 

i~aw material I Clay substaace - ·1- •iafer~-, 
from com!o&itioa LOI 

Felds1111.r l ~uartz 

8all Clay !-black 5~.1 'X> 10,3 % 27,4 % 
Sall Clay I-white 76.o x. 77,6 % 15 ,/ 1U '.t ,, 
C~iaa Clay Rajmahal 91,1 % <)1,6 % 2.~ J, 5,7 % 
Cniaa Clay Grade I 75,5 % 75,2 % ??,2 ~ 
~uartz Sylllet 2 % 2,~ % 96,5 x 
r'eld&11•r ..;ylhet (aver.) 6,6 'j, 6,5 % 63,2 ,b ,:•' .~ ~~ 
Fehl•!lar lxadi• 4,6 ';I; 6,o % 9~.~ ~f, ()' 1 "' Ghiaa Chy <.:<.: ~6,5 

'*' 
M,1 " ~.9 ,.· 

tu 1,3 ,, 
Cniaa .;1a1 50 ~b,O % ~),2 •' ~.3 " 3 '/, •" ,~ 
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:'roa the deTelopmeat of ReW typea Of iaaulator8 it i8 
a,~ar•Rt ia laat yeara that aolid core i .. ulator• of dif:erent 
ty~a are eoa&idered aa aew ty,ea suitable for ma.y ,urposea. 
7hi• aituatioa that ia ~a-., couDtriea the maaM!actllre of •~•~eRaioa 
disc iasulatora, ~ia aad ,oat type iaaulatora, etc. ia ao loa,er a 
Tiable o~eratioa. #ith the exce~tioa or some Ja~a.eae and U.S. 
coc~aAie~ aad certaia countries where foreiia trade aRd ~oaetary 
exchaR1e are &trietly coatroled the aua~eaaioa-diac market ia ahar~d 
betweea N3K ... maaufacturera o! 1laaa aua~ell9ioa iaaulatora 
~aaufacturer• ••~•c. SE:>IV"".:..a. However both of theae maAufaeturera 
are workia1 uader extremely favollrable coaditioRa. Ia Euro~• moatly 
the loa1 rod ia.ulatora or ot~er type of solid core ia•ulatora are 
aow used !or hi,h-volta19 electric 'ower diatributioa. 

From the ~aaufacturin1 ,oiRt or view, the difference betweea 
aolid core iasulator• aDd hollow core iA8ulatora reside• maialy ia 
the differeDt method of sha~i•&t dryia1, ,1azia1 and firi•C• Solid 
core iuulators are extruded, sha~ed by wet or dry turnia11 dried very 
carefully sometime• by ao called resistance dryiac, ,1azed by di~pin1 
or a~rayiac. l'he rai•inc of the firia' tem•erature for larier •i~c•• 
(of 700 111111 lencth uci the ·•ei,ht over 15 kp) 2uat be very •low so 
that firia1 therefore takea lon1er, a:lllll i• ~erfor~ed invariably ia 
sua~enaioa • 

. ~ the BISF i• atartins to ::!anufactare some type ot solid core 
insulator• and it ia to ~· ex~ected that this t,~e of ~are will 
increase iA demaud the maia iuideliRea for those solid core i.ll.liulatora 
which caR be =anufacturtd ia the exiatiac ~laat are 1ivea below. 

A. ~er'1llliC aaw ~·'.ateriala 

~he maia attributes re~uired of the raw ~aterials, short 
Of the lllaChieYabh ni'h Cl:aracteriatica and ~i!;h -,urity, a=e 
t!".at all su:e:ely b•tche• sno01.ld be aL•a1s :Jf 'qual 1r..Jeer~ies 
aRd of entirely homoceaoa• ;uality. l'hes• attribute• are also 
i:n 1ort.n t f:Jr the ~xis'; Lie :erod '.le': i J!'t ia ':he factor;r, howeYer 
':i'!1 do not exist ia ':he act'.lal s~p~l1 of l:Jc•l raw ~aterials 
and scnieti:nea even ia the raw .nateriala o'ot,.inl'ld !rJm ::-id::.a. 
:'he '1U'!stiJn :Jf bc-.1 r;;i·,; :0:0;terial3 ,;[lie'.1 ::iust be dealt ·.iit~ 

ver;r serio~•ly ia the !a':are will be discu5sed in a se?~rate 
report. 

3. Purit: of ':hi'! Sod: 

~ard ~oreelaia aad vitrified ceramic bodie• are ~ore 
3eriously affected by different tact~r• thau other cera~ic 
~rod.icts-thia includes 1\U'ity of raw !!laterials aa ·well aa 
contai;iination of the body duria1 the ~roductioa ~r.,c .. s • 

... / ... 
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Im~urities rema1a1a1 ia the body must be very finely 
irouad aAd evenly distributed (•ievinc and maiaetin,) 
throu,hout the body when reductioA during the firi•1 .,..ill 
correct the iroa to the al:noet colourless and harmless 
ferrous form. Thia i• what ~oetly happe.iaa with the impuriti~• 
ia the raw material• ia the batch wet p-iadi•I• 

However ia BISF the body becomea mostly cont.minated 
duria1 the handlia1 of the retura scra~ by iroa ~article• 
which are aot all ma1netic sua~eptible iilld thus canaot be 
separated whea the retura body &lip is ~as&ia1 throu,h the 
macaetic separator. 

The maia reaaoaa for thia conditioJUt ia BISF are: 

the loc~tioa of the maiatenaace workshop in the 
aliphouse. 

the contiauoua aad eadless coaatructioa worka i.a.side 
the •roductioa hall {incl. sievia1 of saad, mixin1 
of m~rtar, etc) 

the unsuitable cleanin1 of floors instead of wateria1 
due to the clo11i•1 of the sewera1e system, etc. 

Ia a ceramic plant aimia, either at mechaaically and 
electrically stron, ~roduct or at a fiae and white oroduct 
the coatamiaation of any sort cannot be tolerated. 

Oae of the advanta1e of solid core iJU1ulator• ia that they 
caa be coasidered as puactureproof. However the impuritie• ia 
the body reduce es~ecially the mechaaical streacth ia p-eea, dry 
and fired state of the poreelaia sometimes for up to 60 to 70 
perceat of the required value. 

Maia •ourcee of the impurities in the body are the 
followinc: 

Dama,ed mesh iR vibratinc screeaa - check daily. 

Necli1eace i• the ill!l~ectioa of ~ermaaeat maciieta 
efficieacy - check regularly - however at least once 
in a :noRth. 

Necliceaee ia timely detachlllent of squeezed out rubber 
packiac on filter ~reas ,1ate•. )etaeh twice a week -
check daily. 

Flaci•& of the body en coatamined ~latform cars, 
workin~ tables, etc., eoveriag of the bociy with dirty 
PV; foil. 

l'he maia reaso11. however i8 ia the haadliac of the .,..aste 
retur~inc scra~ and r~ject after dryin1 layiac oa the 
floor littered with ,laster of Pari•, wood, metal ~art•, 
dust, ete. 

. .. ; ... 
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c. ?ilter Pre•eiag aad ~xtr~•iQa 

!'he .11rodactioa of aolid core iuulator• require• a s.11eci;;il 
care to be tak'!a startiac from the sliphouse. .\ l;;.Jd.y of lower 
moiature coateat will ea.able !aster dryiag of rolls •ad therefore 
ia geaerally .11reeared ia the sli.11house i.e. it ~ea:tS that exte.W.ed 
~reasiac cycle amt hiiher .11res5ure .re a~.11lied. ?ne s~itaole 
~oisture coateat of th'! b06iy will have to be fouad out at the 
:"'iaain& of the ~rod~ctioa of i:uiivid~al ty.11•• of solid core 
iasulators, the differe~c• a,ai .. t other ty.11• of iaaul;;itora fio.,eYer 
i• rather small - aroulld I .11erceat. 

For the coatiauo\lll trouble-free o.11eratioa it i• ~eces5ary to 
observ• aAci to check the followiac: 

Prior to cloai~g of the filter .11reaa check carefully the 
coJUiitioa of filter cloth• ani o! the aealiag rubber oa 
individual filter elatea. 

Observe the ter~• for the ~ashiag of filter cloth• (every 
2 weeka), eheckinc of •creea aad chaaael• oa filter 
.11latea (oace 11er :z:oath), riue dinhrap .11Wll!l8 '"ith .,ater 
(dail1) aad the whole .11ipeliae ayate2 {at least oace a 
week). Othe~wiae the de.11oaited board ia the .11i,eliae 
~eereasea the throuch-flow dia:neter ia 'the .11ip•• ;;iJMi ~ake• 
the filter .11resaiag coaditio .. worae. 

;heck the requisite .11res•i•1 time aJUi th• ~oiature coateat 
ot the filter cake• regularly. 

Conr the chamber of the extruder with PV3 foil to .11rnent 
the dryiac or the boay remaiai•c ia the extruder aad let it 
be covered after t~e start of the belt coaYeyor• ayatem for 
a while to catch all tne dry bod1 releaaiac from the 
coaveyora. 

Platefor:ll c.r• '"ith roll• are trauported to the ati•c roo11 
(ia the dry seasoa) wh9re they are stored ae~arately from other rol:a. 
7he laboratory employee• check daily the roll• ~oiat\.ll"e throu1ho\lt the 
·..;hole room aad draw atteatioa to aay difference. The body ia the 
a1eiag room is ~aintaiaed oa the requir~d 2oisture eoateat by ateamisc 
for 1 to 2 hour• eYery day. Ia the raiay ·"et seasoa the haaclliac 1>f 
rolh after the first extruaioa :11\lat be ad~uatecl i• accorduce ·.ti th the 
~oist~re of the air •revailia, ia the •rodwctioa hall. 

D. ~xtrusioa oa the De-airinc Pup:ill 

~he Yacu•ll ~U:llp Of the cle-airi&I ~~c:Dill has to be ia 
o•eratioa 10 ~i•~te• trior the start or the roll• extruaioa. ~akia, 
iato co .. ideratio• that the de-airing ~Ypiill i• the :11oet ai1airicaat 
equipmeat ia ill.8ulators •roducti~•, aad es~ecially ia aolid core 
insul.ator• ~roduetioa, the ::orrect de-airias of the roll• 111uat be 
cheekea all the time by the ataU lf techaolocical de~art:iieat u '"ell 
as of t~e eroees• laboratory. :he aa:zie ~m,loyee• check alao the 
correct h~llllllia1 o! the roll• after extrusioa i.e. theircoveriac to 
~reYeat the s~rfaee dryia1 alld/or their traaafer to the a1eing room • 

... / ... 
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41hea O.eratia1 the ~e-airin1 Pu&mill kee• the followia~ Friaci•lea: 

1. Gheck daily the de-airin1 chaaber of the ~ucmill. rake off the 
si,nt &las& oa the chamber aad clean it from stickiRI body. 
Cleaa the c~amber s~ace from accumulated excess body. Ihlrin' the 
extruaioa cheek Yisually the edgea of the shreddi•1 cutter. 
Should the di&tance of the cutter ed1e from the ianer circumfereace 
flaa1e be 2 aa:a or more carry out the followia1 teat: 

Iasert twice folde& cartoa ,a,er (arouad 1,2 mm thickaesa) ~ader 
the shreddin1 eci1e of the cutter. l'i.PiteD the ed1e to the leTel of 
the paper by means of the aet screw. Ia this poaitioa the ed,e 
cuta the porcelaia body to fiae •iece• eRablia• eaay de-airin' of 
the b~dy. iihea thi& in&~eetioa a.ad ~rocedure ia ae1lected aad the 
diatance of the cutter ed'e or the acreea di&tance from the ianer 
circW11fereace flaaie is more thaa approx. 1,5 IRlll thea the resvltin1 
body stri~a are to coarse alld. difficult foe de-airi•I• ~o this 
iAs~ectioa at least oRce ia 2 moatha. 

2. To1ether with this it is aeceasary to check the cutter itself. #hen 
the aaw-ahapea receaaes of the cutter are to much wora o•t, the ~dge 
does aot cut th~ body to fiae pieces aAd the body ia fed to the 
extrusion au1er ia the Gha~e of a hollow eyliader. Ia t~is sha~e is 
the body Yery difficult to be de-aired. When the cutter is at the 
ead close to the ed1e •~aller for 5-6 m.~, replace it with a new 
cutter. 

3. ·'hea closia, the cie-airi:ag chamber, clen b;y meaDa of a •lightly 
moistened auoa1e the aealia1 areas of the eoYer and of the sealia1 
rubber aad ti1htea by me ... of screwa thorou:hly the coYer to the 
oute~ jacket of the de-airin1 chamber. 

4. Ia the eTeat that the required Yalue of the de-airiAI after the 
start of the de-airia, pwap operatioa fail• to be attaiaed aad the 
source (place) of the air leaka1e caanot be fouad out viaually, 
thea force ia air by mean.a of a compressor iato the de-airia1 
ch~~~er (or oxy,en from the ~re•sure cyliader) to the Yalue of 0.10 
to 0.12 MPa over,re•sure. rhea ~aiat with a bru•h the diluted auda 
on all sealiMI place• oa the de-airia, pugmill, especially the place 
aear to the maia shaft of the pressure au1er, ai1ht-glasa, joints of 
the scrapper cylinder a;id all other placea which could be the reasoa 
of the leaka1e. 3oap bubbles oa the paiated surface iadicate the 
~lace of the unde•ired air leakage. 

5. rhe taDle ia the froat of the de-airin1 •ugmill :11outhpiece must be 
placed ia such a way that the weeden support for the extruded roll 
( Hl5eatial for solid core illSulators roll• ! ! ) will be aligned ·.-:.th 
the :11outh~iece of t~e ~u.~ill. 'I'hi3 i& a co:ruiitioa for the ex':r!.:.<::>a 
of strai&ht aad corr•ct rolls. jhe& this coa&itioa ia aot ke,t aad 
the extruded roll is not straiiht, thea this deffect will reap~ear 
ia the followia1 atepa of the :nuufacturiag :-rocus and .oill result 
ia the re~ecti~D of the fired product due to ita C\lrY&ture. rhe 
eoreelain body ,roperty to ~aintaia it• shape liKe extruded is oae 
of the most sign~fieaat reeolo1ical property. 

Both facea of the cut roll must be aormal to its axia-therefore it 
is nec•ssary to :uide the cutti•I wire oa the ed1e o! the de-airi•1 
pu&"=Dill mouthpiece. 

. .. / ... 
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6. .\fter the extrueioa .::heck e•c:n roll for de-airin1 oa a 15-20 llill 

bod1 bat. A well de-air~~ god1 doe• aot crack oa fol1in1, it 
is compact aad flexible. UJLSificieat de-aired body crac~a oa 
fol•iac ia ~lace• with re~aiain1 air. .:;:'his body mu•t aot be 
usea for the productioa of aolid core i1L11ulators. :::S~ecially 

for aolid core insulator• it is aecessar1 to use the bod1 
~erfectly aad uaiforml1 ho•~re•ized-witho~t the differ~uce ia :he 
:11oisture coateat aad •erfectly de-aired. HoreoYer it is 
esse~tial that the rolls be o! prescribea :eacth amt dia11:eter, 
the1 Qust ~at be rumpled, sticked to,et~er alld otherwise defor=ed. 

'/er: Importaat 1 

Nark the rolls ~xtr:.ided iato the ·•ooc!ea support• (ill ·.ihich they 
will remain till the ahapia1) with aa arrow indicating the directioa 
of their extrusioa. 1'hia in•tructioa is importaat e••~ciall1 for 
•olid core roll• (but alao it is applicable for buahiaps, bottoa ~art 
of 33 KV pia iw;ulator•, etc) with the followiag ~riaciple: 

Place the roll after hardeaia1 (i.e. ia leather-hard state-for 
the hardening of solid core rolls the re•i&taDce method is the moat 
suitable oae) oa the reYol•ing ~heel of the turaiag (•hapiac) 
~achiae alway• with the arrow ahowin1 up i.e. towarda the upper centre 
or the upper diae of the insulator'• co,yinc xachine. :he reaaoa for 
this instructi?a is the fact tnat all turainc ~achine• ha•• the counter­
clockwi~e sense of rotatioa of :n~ir drivia' s~iadle• or revolvia' 
wheel•. Ja the other side by the rolls l!xtru•ion i• the "asse:r.bliAI'' 
of the body in the pu:i;ill ~outhpil!ce by mea~ of ,ressure a~gers of 
all de-airin' ~upiill• ~erformed by au:er• clockwise eense of rotatioa. 
:heref.ore iA this case is the au~er texture (wora text·.ire) of '::he roll 
effaced/•:11o?theci b1 i:l1e ed'e of the turniac tool. 

'll'hea thi• ~riaciple ia broken i.e. ·.,,hea the roll• are turned ·,;i tn 
t:-te arrow ahowinc downwards, the auger structure ia '.lllfavoura'wly 
affected ("den04ded11

) by the ed'• of tile turniac tool ·.;nich :::ay r~s\1.lt 
in furth9r ~anufacturins ~r0~esa ia t~e for~atioa of ~orm crack• 
eseeciall1 ia the lower ~·art of the insulator. 

:fficiency test o! roll• ~erfect co~pactnea• oa the de-airin1 
~u~ill consists ia the euttinc of a~,rox. 3 body bat& of a~~rox. 20 ::l:ll 

thic~ness. fhese bat• are •laced iato the laboratory drier ~eated to 
arouad ~o0c. Nltea after 3 hour• of inteuive drying the crack• in t!le 
5na~e of r~vused S('"orm crack•) do aot a,pe'Ar, ti".e body has beea 
~ro~erly de-aired and C:OQ~acted. ~he cracks of other aha~e aa e.:. 
eros• ward cracka, radial cracr.a or aormal crack• are ,.r~i&sible oa 
tested bat• aa the dryia1 ia this ca•e has aot followed the course of 
t~e 3icot surve. 1'he body i~nerally does ~ot s~~w aAJ crac~a o! 
r'!ver•ed S aha~e .;hen the de-airi.:ii ~;.igmill w?rk• uAder follo.,.ir.s 
co11ditiou: 

1. I'he poai':iJni:ig of the ·.iell desi~aed eoi:ipre.5ai'U ll·nzle ia ia 
a~~rox. 1/3 di&tar.ce 'oetweea the triple-i>laded ~resaure aus•r 
point and the end Jf the :tlQuth~iece. 

. .. ; ... 
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Correct ~o&ition of the tri~le-b:aded ~res£ure auger point 
~ortion (which de•ends oa the type of the body •ad must be 
-dj~sted oa the ex•erimeatal fi.11.Ciiaia). 

3. Fe"fect Tacuu.m ia the de-airin1 p~gmill vac~u~ chamber. No 
air leakace mu•t appear at the overpreasure te&t. 

L.. The body throu~ put of the pupill :i1ust be "'ithia the rai:ige 
65 to ;~ k: per minute. 

5. ~he i•P betweea the terminal ~ressure au,ers .ad the di"ectiA' 
liniag of the mouthpiece ~Wit aot be more than 3 to 5 m:ii. 

6. At the formatioa of excess body ia the vacuum chan:ber of the 
puplill it is poasible to assume that the •re&&ure •ugers are 
too much wori:i out and the body ia this case comes back between 
th• aucer a~d the mouthpiece linin1 i~to the cha~ber. ~nder 

these circu.:natances disassemble the ~res&ure au,er aad re~lace 
it by a new oae. 

7. :'he above (see ~oint 6) in the eveat that the directin' irooves 
of the ~outh•iece linin~ are aot wor2 out. Ia the case of t~eir 
excess wear re~lace also this i'..ner liniu; of the ~outhpiece by 
a new oae. 
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A:rn!:X-VII/3 

Presaed ?orcelaia Productioa 

Hiaut•• o! the !ri~artite Review Xeetiac held oa 18 May 
1986 iaclude th• followiDC article: 

Dev~lop/adjuet the bod1 a.d claze compo•itioa for ~reaaed 
porcelaia ~roductios with a view to utilize idle in9ulator kila 
ca~acit1. 

Moreover to that the Mua1emeat of oISF ha• requeeted to 
~re~ar• a prelimiaary p:o~o•al of machiaery aad equipmeat required 
for thi• maaufacture to be ac=ommodated ia the exietinc plaat. 

The idea o! ,reeaed ~orcelaia ware ?llHufacture ia BISF to 
utilize th• idle ca,acity vf the ~hole iiuulator ,1aat waa raiae& 
by the ex,ert oa the meetia1 held ia BCIC head of~ice oa 
12 Jaauary 1986 aid waa referred ia tr.e !echaica.l Report No.14 ia 
February 1986. 

After it• acce~tance ia TRM the fiaal ~ro~oaal of th~ ex~ert 
wa• elaborated ia the ?echnical Report No.23 which i• civea herewith 
ia full '"orki•C• 
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TECffiHCAL REPOi<r N0.23: PROPOSAL OF PR::.SSED PORC~AII~ !>EPAHr!-'.E:N1' 

I.a requeated by the Mana1e~ent of BISF I am eaclo•i•1 herewith 
a ~relimiaary proposal of a ~ressed porcelaia maaufacturia1 de,artmeat 
iacorporated a• iatecrated •art of the factory to cover the idle 
ca~acity ia the i .. ulators productioa plaat. 

The followia1 are the baajc consideratioaa: 

a. The iutall;otion of a pr<!aaed porcelaia muufacturia1 
departmeat ia BISF uader actual coaditioaa of idle ca~city 
i• inaulator• plaat ia to be coaaidered aa a correct ate~, 
for the improvement of the ecoaom1 of the factory. l'he 
reaaoaa coll.8iatinc maial1 ia the utilizatioa of iaatalled 
equipment have beea already stated ia m1 Techaical Report 
No.14. 

b. The reaults of the local market study have ahowa hich 
requiremeata of thia ware. However it aeema thatthea• 
result• aee Annex No.1 ar<! on a iacredibly high aide 
and •~ould be once more chec%~J ia detail. 

c. Allyhow wh~n co11Siderin, the actual eituation in •ales 
and a yearly production of up to 1800 toR.S of LT and ~T 
iaaulators in the future, the factory could acco~modate 
further iaatallatioaa for the ~rod~ctioa of 450 to 500 
toll& of preaaed ~orcelaia ware under ao additional extenaioa 
of the prod~ction area. 

l'hi• iacre.uied capacity would require additional invest~ent 
maialy for the actual pre•• body preparatioa, preaaiag, 
fiaal surface treat~ent of some ware aad for the die• 
maAufacture with few auxiliary aide ia other factory 
de~artment&. 

d. Cut-outs, switch baae• and bus bars as :iven ~. t~e .\rlnex 
No.1 are coru;idered as the mai• ~roduct• with ~he addition 
of appr. 10 tou of ,orcelaia for the textile .acblitry a.ad 
approx. 5 toJUI of chemical porcelaia. 

e. The dry va&te body from the iaaulator• productioa and the 
actual white claze has been CORaidered to be uaed for the 
preaaed ware ~roductioa. Thia ero~oaal has to be teated and 
finalized till the end of my misaioa ia Baacladeah. 

A prelimiAary apecificatioa of machiaery &Ad equipment is 
civen ia th~ Annex No.2. 

!'here you can find oae complete mechanized productioa liae 
equipped with semi-automatic pr•••••· l'hi• liae haa beea coaaidered 
for the flow mas• production of •mall aize ware required oa the 
market ia hicher quantities as e.,. eut-outa 10A-15A, 30A, busa bar 
support insulator•, etc. 

. .. / ... 



Other ware of lower demand would be pre•&etl oa se~arately 
i11atallecl preHea ot varioua t;ypea (mech .. ical, hydraulic) am 
the ware of larcer size aad of iatricated ahape oa ha.ad operated 
pre•••• of Tariou.a workiac preaaure. 

The ware will be dried maial1 ia the exiati•& chaJlael drier 
ia th~ factory - juat aaother •mall capacity drier haa beea iacluded 
iato the apecificatioa for dryia1 the ware liable to dama19 by 
haadliac or requirill& aaother dryiac cycle. 

The &laziac wil1 be carri•' out either by dippi•& or s,rayi•c 
by oethoda provided ia the exiati•& ware productioa. 

rhe firinc of the ware i• conaidered to be carried out ia the 
exiatiac insulator tunnel kila. For the pu.rpoae of biaque firiac 
(.,.hich ia for some special typea of pre•aed ware ud for the 
:nanufacture of chemical porcelain eHential) oae electrical ehar.:ber 
f·.iraac• haa bee• aucceated. 

The surface fiai•hiac of aome tYJ1•• of ware ami the diea 
~aaufacture will require the iaatallatioa ot a few apecial machiaea 
•s •·&• ceatrelesa '1"iadiac :uachiae, tool ~illinc :achiae, etc. l'he 
~urchaae of these machiaea eapecially for the die• maJlufacture ta to 
1Je consider~d aa indespenaible for the ~ressed ~orcelaia ·.oare 
productioa aa to relay ia thi• matter OR other manufacturer• would 
mever aaa~r• a smooth rua of the productioa. 

The aaaembliac of the produced ·11are with :uetal parta ha. aot been. 
conaidered ia the enclosed a~eeificatioa aa thi• ia beiac obviousl1 
~roTided by varioua or,anizatioaa ia 8amclade&h. However it i& 
neeeaaary to ta.ice into consideratioa ia the future that the asoembliac 
ia the ~roeedure which re•reaent• the hiche&t ~ofit in th~ sup~ly of 
the ware to the market i.e. by which the actual ~ro!it could be ma.a1 
ti~e• multiplied alld moreover it i• a very aimple work, much eaaier 
thaa the productioa of the porecelaiA ware itself. 



ANllEX-VII/3/ 1 

PR~:JW POHCELAIN WAR~ - WCAL 11 ·\HKE:r REQUIHD1ENTS 

Sl., Name of Item r~~u-:;~~:~ I Aaaual I Wt/Pc I Total ia 
couumptioa K1. M.T. No. 
Pea. 

1. Cut out 10-15A/250V Chiaa & ladia 60 lac pc&. 0.175 K1. 1050 

2. Cut out 30.A/500V Chiaa 30 lac pea. 0.5 Ks. 1500 
oth- thaa Chiaa 

3. Cut out 60.A/500V Chiaa & ladia 10 lac pea. 0.7 K1. 1050 

4. Cut out 100A/500V Chiaa & Iadia 5 l•c pea. 1.3 Ks. 650 

5. Cut out 200A/500V Chiaa & Iadia 1 lac pea. 2.15 Ks. 215 

6. Baa-bar aupport iaaulator Iadia 10 to 15 lac pc&. 0.15 Ks. 225 

7. Maia Switch Porcelaia D.P.(30A) Iadia 4 to 5 lac pea. 0.5 Ks. 250 .1> 

8. Maia Switch Porcelaia D.P.(15A) Iadia 50 lac Ht 0.3 Ks. 1500 

9. Ceramic Holder Iadia 1 lac pea. 0.3 Ks. 30 

10. Maia Switch T.P. Baae(30A) Iadia 2 lac aet 0.75 Ks. 150 

11. Maia Switch Baae (60A) Iadia 1 lac aet 1.0 K1. 100 

12. Maia Switch Baae with Cover(100A) Iadia 1 lac 1.85 Ks. ~5 

13. Maia ~witch Baa• with Cover(60A) Iadia 1 l•c o.4 Ks. 40 

14. Maia Switch Ba&e with Cover (30A) Iadia 1 l•c 0.2 K1. 20 

15. Maia Switch Haae 30A (2 typea) Iadia 1 lac .08 K1.-Bi1 ~ 
without Cover .05 Ks.-Small 5 

16. Maia Switch Baae 60A (2 typea) Iadia 1 lac 0.25 Ks.-Bic 25 
without Cover 1 lac 0.1 Ks·-~•11 10 

1?. Bua Bar Support Smaller 3ize Iadia 1 lac 0.05 Ks. 5 

18. Cut out 30A (Special rype) Iadia 0.2 Ks. 20 

19. Cut out 60A (Special Type) Iadia 0.7 K1. 70 

Total 00 
Ch = Chfaa-,- -I = llldia, 0 = Other 
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.-\NNEX l.'II/3/2 

A. Pressing Body Preparation Shop 

Ite• QUatit1 No. 

1. 1 

2. 2 

3. 15 

4. 1 

Denomination 

Electric Pulley Block li~ing 
capacity: 500 kg. 

l'hrow-of f Carriage 

Wooden Case 

Set of Aa%iliar:r Equi:pnent 

- oil supply piping to th• mixers 
including all fittings; 

- water supply piping to th• mixers 
including all fittings 

- supporting structures ot machines 

- platforms, frames, bridges 

- railage for the electric pulley 

- feeding hoppers, chutes 

- material for the adjustment of 
belt conveyors 

B. Pressing Body Preparation Shop 

2. 

3. 

4. 

5. 
6. 

?. 
8. 
9. 
10. 

11. 

12. 

13. 
14. 
15. 
16. 
17. 
18. 
19. 

1 

10 

1 

1 

1 

1 

1 

2 

2 

2 

2 

1 

2 

2 

1 

1 

1 

1 

20 

Battery-type high lift truck 
lifting capacity: 2.500 kg 

Container for th• Transportation 
of waste body 

Belt feeder for Uniform Feeding 
of the material 

Edge Runner Mill Type MKS 8oo 
Worm Feeder :lia 200 11111 

S.lt and bucket type Elevator 
capacity: 6 tona/hour 

'llorm Conveyor Dia 200 mm 

Flat Slide Valve Closure 

Storage Silo Made of Steel Sheet 

Flat Slide Valve Closure 

Rotary Feeder Type RP 2UO 

Container made of Steel Sheet 

Flat Slide Valve Gloaure 

Tensimetric Pressure Indicator 

Mixing Machine, Capacity: 400 lit. 

Inclined Con•eyor With Rubber Belt 
Screening Machine 

Centritugal ?ump, Cpae. 13 lit 
Truck with Container 



c. Forming Department 

Item 
No. 

1. 

2. 

3. 

4. 

6. 

7. 
8. 

9. 

10. 

11. 

12. 

13. 
14. 
15. 

16. 
17. 
18. 
19. 

20. 

21. 

22. 

23. 
24. 

Qu&ntity 

1 

1 

1 

1 

10 

6 

1 

4 

3 

2 

2 

1 

10 

2 

12 

20 

1 

1 

1 

8 

2 

10 

1 

10 
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Denomination 

Set of complete supply system of the 
steam for t'1• heating of the dryer 

The Steam supply system consists of 
the following: 

Piping, Bends, Closing and Measuring 
and Packing Material. 

Set of complete collection system of 
th• condensate from th• dryer 

Set of mate~ial for th• manufacturing 
of piping suspensions, brackets 

Set of insulation 
Insulation of Steam Piping ~ystem 

Chutes to the Presses 

Wooden table with a Box 

Set of Pressing Tools 

Hydraulic Press 
working Pressure: 2.000 kg. 

Hydraulic Pres& 
Working Pressure: 2.000 kg. 

Hydraulic Press 
Working Pressure: 10 tons 

Hand operated lever press 
working pressure: 500 kg. 

Semi-automatic press 
Working Pressure: 5.000 

'iliooden Fettling Table 

Wooden Working Table 

Wooden Vessels for the Glaze Slip 
Capacity: 20 1 

Wooden Working Table 

Propeller Blunger for 

Propeller Mixer 

Bench Conveyor 

~ooden ~orking Table 

Universal Mechanical Potter's Wheel 

Wooden Fettling Table 

De-airing Pugmill Type 200 L 

Travelling platform carrying 
capacity: 600 kg. 

. .. / ... 



Item 
No. 

25. 

26. 
21. 

28. 

29. 

30. 
31. 
32. 

33. 
34. 
35. 
36. 
37. 
38. 
39. 

40. 

41. 

42. 

43. 
44. 

45. 

46. 

D. Drying 

1. 

2. 

~uantity 

3 
20 

1 

3 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

8 
1 

2 

2 

2 

1 

1 

2 

1 

2 

2 
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Denomination 

Universal Rand Truck 

Vessel for the :asting Slip 

Set of Auxiliary Squipaent aa 
e.g. supporting constructions, 
tanks tor blungers and mixe~s, 
piping, etc. 

Semi-Automatic Pr~~d Pressing 
Pressure: 5000 kg. 

Dryer on belt conveyor consisting 
of the followings 

Belt Conveyor 

Drying Tunnel 

RNH 315 inlet tan 

RNH 315 Exhauat Fan 

Steam Air Heater of OPD Type 1x1 

Protecting Grill 

Inlet Piping 

Exhaust Piping 

Air Outlet Piping 

Supporting Constructions a..nd 
Platforms 

Supporting Construction and 
Platforms 

Thermometer• 

Cleaning TablH 

Glazing Lia. 

Hand Operated Type Crank Presa 

Hand Operated Column Type Crank 
Press working pressure: 3500 kg. 

Hand Operated Column Type Crank 
Press '•forking Pressure: 10.000 kg. 

Semi-automatic Preas Working 
Pressure: 10 Tone 

Double-chamber Dryer 

Two-leaved Insulated Door 

Grill• for the air Exhaust 

Inlet Fan Ty-pe RNH 250 

Exhaust Fan Ty-pe RNE 250 



Item 
No. 

6. 
7. 
B. 
9. 
10. 

11. 

12. 

13. 
14. 

15. 
16._ 

E. Glazing 

1. 

2. 

3. 

4. 

5. 
6. 
?. 
B. 
9. 
10. 

11. 

12. 

13. 
14. 

Quantity 

2 

2 

2 

2 

1 

6 

1 

50 
50 
10 

1200 

1 

2 

1 

1 

1 

2 

5 
1 

1 

1 

5 
10 

1 

1 

5 
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Denomination 

Steam Air neater Type OPC 

Sets of Air Exhaust Piping 

Sets of Piping 

Seta of Air Supply Piping 

Set of air Piping Supports 

Thermometers 

Set of Thermal Insulation 

Mobile Platform type SINUS 6oo 
u.ck Collar 

Double-wheeled tow bar 

Plate Hurdles for tne Tranl!lportation 
of the Presses 

Glazing line 

Belt Type Glaze Cleaning Machine 

Bench Type Spraying and Blowing 
Booth 
"orking Space: 900 x 900 x 900 mm 

Pressure Glaze Container 

Air Pressure Controller 

Spray Gun rype RS 13 

Nozzle for Spray Gun RS 13 

Rubber Pressure Hose 

Propeller Mixer Type M'I 200 

Undercarriage 

Wooden Vat, Capacity: 1501 

Woodenworking Table 

Sets of piping 

Wooden Tank 

Vessel for the Glaze 

F. Firing and Kiln Car Track Haulage 

1. 1 Electric car-type chamber kiln tor 
the bisque firing of technical porcelain, 
textile and laboratory porcelain, complete 
including kiln cars, all refractory and 
insulating materials for the kiln and kiln 
cars superstructure, rails, connecting •Iii 
anchoring material working temperature: 960°c 
Kiln ware space dimenaions approx 1000 x 

600 x 1500 11111 
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G. Storage and Dispatch Room 

It .. 
No. 

2. 

'+. 

5. 
6. 

a. 

Quantity 

1 

25 
20 

5 

5 
25 

15 

2 

H. Compressor Station 

1. 

2. 

3. 
4. 

1 

10 

1 

1 

Denomination 

High-lift Truck 
Lifting Capacity: 2000 kg 

wooden Cue 

rravelling Platform 
Carrying Capacity: 6oo kg 

Universal Wheellaarrow 

Mooden Working Table 

'liire Netting Box Pallet 
Carrying Capacity: 1.000 kg. 

Fenced Stack Sheet Pallet 
Carrying Capacity: 1.CX>O kg. 

Hydraulic Hand Lifting ~ck 
Carrying Capacity: 1.250 kg. 

Double-stage piston Compressor 

Antivibrating Isolator 

Pressure Receiver 

3et of Piping 

I. Dust Exhausting and Collecting §quipment 

2. 

1 

1 

1 

J. Electrical ¥;q,uip111ent 

1. 1 

Kase-type cloth filter type tKC 

Fan Type FVI 1 ,CX>O - .5N 
Set of Suction and exhaust 
Piping 

:::lectrical Installation of the 
Whole Jepartment 
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Th• electroreaiataace hardeaiac of ~orcelaia roll• ea~ecially 
ia the ~aaufacture of aolid core iaaulatora ia aowadaya a commoa 
~ractice ia ~aa1 iaaulator pla.ata. 

~ ,er the fiadia1a of the ex~ert the ~articular •ro~ertie• of 
th• iaaulator body ia BISF eoveraed ~aial1 by the characteriatica of 
hi1h perceata1• of 3ijo1~ur clay ia the bocl1 aad cauaiac a hich 
~oiature &radieat betweea the roll aurface aAd ita core daria1 the fir•t 
•tac• of dryiac (i.e. frOCI plaatic to leather-hard coaditio::ia), ~ak• it 
••~eially ea&eatial to iatroduce thia method aa the routiae ~rocedu.re 
ia the iaaulatora •roductioa. 

1he ~ethod ~ay be ·~,lied for leather-hard 1ryiac of all solid 
;:ore iaaulatora, :1oat ty~e of buahiap ud ~oat iuulator• aad evea for 
lower .earta of ~ia aad ~ia aat ,oat ty,e i .. ulatora. l'he beaefita will 
coaaiat ia homo1eaeoua dryi•c of roll• throuchout their whole sectioa, 
reductioa of reject, etc. 

l'he exeert haa •rovided for aa offer of this ty~e of equi~meat 
to be seat to BISF ia a short time by ?racoiaveat Praha iacludiAC a 
detailed &peeificatioa of all earta re~uired. 

-lheth~r thia equi.emeat "'ill be •urcha&ed from t:-ii& ~u.e:eli~r or 
p:-ovided locally will 'oe oa the decisioa of 3ISF. Ia aay case the 
followias iaatructioa• ~ay be u•eful a• th• ~•i• cuid9liae• for it• 
•erviciac. 

~lectror~aiataac• nardeaia5 service ins~ructio:aa 

The roll• after extruai:a a.re traAsported to the eleetrore•istance 
dryiac cac•· :'here they are set oa three staada (each atace re~:-~sent• 
oae •has• of electric curreat) ia the ~anaar that all three eha6ea •re 
uaif~rmly loaded '<iith the sa~e aumber of roll• (i.e. total 2~b-r of roll• 
::iuat be diviaibl• by t:iree ). Thea :arry out th• ''s~eariac" 0 r electrode• 
Ja both eada of the roll•. 

1'ha electrode• ~u•t be ~ressed iato the roll ao dee~ that the 
11oli':a:ia date bear• a:ai.ut the ead aur!aea of the r::>ll with it• '#hole 
surface. ~hea ,1acin1 the electrode• to the roll eada it ia ae:essary to 
take ca.re that t~•• bottom ri:11 of the O?lectrode be ~o&itbaed a!t,rox.5 :um 
above the ~oodea su~,ort bottom to aaable the shiftiac of the electrode 
tJ1ether with the ahrillka1• of the roll. Ia case the l'!laetrode ~::>uld be 
set oa the roll too low, it could duriac the roll ahriL~ac• 1•t stuck by 
:he au,p..:>rt '<lhich would result ia a 1a~ bet·..-,.ea tile roll aad <.:he electrode. 
~a thia caae the 1rocesa of i'!lectr·Jreaiataace hardeaiac would be 
diaturbed. 

Start the aettiac of roll• al'<ia!• from th• u,~er ataad. Li~• 
thi• ia you ~reveat the coatamiaatioa of the ~urfaca of roll• oa lower 
11t.a'.'\d. 

. .. / ... 



Notice: 

Do aot ~lace the electrode• oa roll• uales& the ca,• ia 
completely loaded with required aumber of rolla. 

1. r ... ectioa of the ca1• after ••ttia5 

•• All electrode• oa roll• eada ~uat be eoAneeted by ~eaa& 
of conductor•. 

b. ·l'he coa11eetinc coaductor must aot toi.;.ch either the 
aup~orti•& structure or the floor. 

e. l'he coanectiac coaductor must aot touch the bracket 
to which it i• aot coll.llected. 

d. The eoaaectin1 eoaductor may touch the bracket to which 
it is colll2ected by meaaa of cable luc. 

e. '#hea the bracket• are loaded oaly with a &mall aUlllb!r of 
rolls, faatea the re:naiaiag ~ortion of the coaductora to 
the bracket to which they are connected. 

2. Clo~• thorouchly the c111• door• aad enter all data iato the 
o•erational recordinc ·.;hich are li&ted ia the headin, of the 
101 book which are the followiac: 

•• )ate of load and numb~r of c-,e. 

b. fype of i.R8ulator. 

c. Start of the electroreeiatance hardeniac (hour). 

d. laitial State Of electric &UJt:!JlY meter ia K'#h. 

e. Volta,e - volta 

f. Sto• of the el~ctroresistance hardening (hour). 

h. N\l~ber of hardeaed rolls. 

i. :12 th" s"c'.:i·)• ''ifotice" ~ut the relatin air hWllidi ty ud 
the te~perature of the wor~aho~. 

3. I'he switch of '.:he :naia awitchboard ahould be alway• ia the 
poai ti·Ja I • 

.3witchia1 Oa: 

ae Switch on the ~•i• switch oa the board for the reseective 
ea1e from the poaiti~a toward• the po•itioa I to the ri:ht. 

b. Pr~•• down the switchi•c-ia puah buttoa aad the ai1aal lam~ 
marited HA.Wt,;i~I~I'} will b~ awitched oa. #hea this reel lis,'lt 
c•t• off th• cac• doors are &Ot ~ro~erly cloaed. Cloae the 
door to eress th~ ter~i~al awitch to stop. 

. .. / ... 



Note 

- 50 -

c. Set the required volta1e with the aid of the volta'e 
adjuat~e•t buttoa. rn. iacreasi•& of the volta1e to 
the required value ia finiahed whea thia va.lue ca• be 
read oa the volt~eter for set u~ volt•&•• 

•· Switch over tte switches of iadividual ~hasea to t~• 
ripit from the poaitioa 0 to the poaitioa I. 

:heck the deflectioa oa am~er:aetera. '.lhea aome of the 
am•e:metera ataya ia zero ,oaitioa, the electroreaiatance hardeain& 
~uat be iaterrupted by ~resaia& the red puah buttoa. 

rhe fault ma,y be cauae4 by the tollowia1 reaao .. : 

1. Fall-o•t of the rea~ective ampermeter fuae. 

2. Incorrect coanectioa of electrode• by the coA11ectin1 wire. 

3. Fall-oat of the electrode from the roll. 

Like that the electroresiataace hardeai•& set h .. beea put 
iato operatioa aAd will r~maia switched oa for a ~eriod re1uirec for 
iad.ividual ty~•• of iaa~latora, their au:aber, etc. 

I'he voltage ap~lied for the harde•i•& ia normally withia th~ 
limit• of 1~0 to 2~0 volt• ia depeadaace oa the type of iiuulatora 
bei•& hardeaed. The required ~eriod of hardeai•& de~enlla alao oa the 
ty~e aad &UQber of iasulatora beiag normally witaia the limit• of 6 of 
11 hours. After the hardeaiac i• complete4 the iaaalatora are let to 
cool for the period 6 to ~ ho\ll"B. 

=n.e valuea of the volta1e, period of hardenia1 &11d coolia1 
depeJUl oa the ~bieat temaerature a..r relative hwnidity of the air 
and ~ave to be determiaed for individual type• of i .. ulators aJUl 
cli~atie coaditiJU by 1tx1erimeatal 1traetice. 

After the eompleti~• of the hardeaia1 tbe e~~ipmeat ia 
switched off, the ti:ne of hiU"denill' and the state of electric a·.n!ll1 
~•ter ia Kiih are noted ia the 101 book. 

Xaiatenaace aad )afet: InatructioRa: 

1. 

" -· 

::>urias the hardeaiA& ~eriocl. a warnias li,ht ia oa aAd thua ~• 
both •idea of the e•1e which •i1aala that the cage ia live. 

:heck oaee ia a '"e"k the eondi tiou of eoulee~in1 con·foctors. 
Demaced colld,.lctor :z:u•t be re•laeed. 

3. CleaR once ia a week the bra:;s ti!'• of electrode• by c:eaaa 
of abrasive ~·~•r. 

. .. / ... 
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4. I'he molitaace ~l•te oa electrodes wreventa the 
dryin~ of rolls enda duria, the electroresist•nce 
hardeailll• Check oace ia a week the e5tiret.r of 
th~ molitane. 7ora ~~ or other~iae dama1ed 
molita.c.e :nu.at be i::!!!eciiately re!'laced. 

5. After cl~si&' the electroresistance hardeki~~ c•ie 
d~ora ao body muat enter the ca1•• 




