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The summer training initiated with o regular crientation program,
ddicated 1¢ all troinees in the plant by ™ Training Deparbment
bulf-nging le tvw Human ﬂe.scuuo) Directorate | The program con -
Swuted of « sfnwral wmiroduction | thee Presentations rcsard.'ns the
stendards  gehieved b:, ihe compuny  ia variows

bianches cf occupa-
'Iion 5 and @ S\Jld?d

to“r Oj ‘m P‘Ql’lf‘ In ihe gcﬂo.a_g |.ﬂ£f°dUC"i°ﬂl‘
“hc otsan.ZU‘ll’Dﬂal structure c‘ én')e(um and AnadClu (am were @x-
planed | the unis and skeps ©f productica  in the factory were

d‘”““"d and the U‘Oining fules wicre Maticned Of. v the follow-

ing pPresentations, ! wes divulged  {hat e Tepxapt  Plant hes
chtained 130 YO Quality Management and Nuteitional Safety
Manasemmt ¢ 139 woct Foviconmental Mlanagement and OHSAS
I8CCl  Occupationad Heath  (Werking Safety) Menagemen b dlocumonts.

Finallyy , clur-'ua the guided fouwr of 4ne plent, the working
principles  and significance ol the {cllowcing depurtments were
discuwssed © Baieh - Furnace, Praducticon, Methanical Moin tenance and
Repuir | Mold Repair  and Production Planning .

Tcgc"\h"r with @ P‘o{«uacnqt gui‘de {tom the Trum.‘ng O"Pﬁfhﬁvnh =
established  my 20 -day s ttaining  Priogram  sucn Ihot condaing
all  ine dgpml'm-ni.s ccnsidufing st by Ssiep the Produzlaoq line .
Ac(mdﬂ'g ic this pregram | T would be able 4o cbserve i entire
production {lew  frem the Wy bt'giomrg ot (aw mateiials stage up
lo parkaging and slerage - Surely, greatest weght was givea ca e

Buth- Furnoce @nd e Production Dn‘pﬂﬂm'-"ﬂ*.\ » Wwhith accourt for the
mest impectant fiest five .S‘k'p.s cubtof nine o0 the produgticon
liae  aamety the process of  fomng glass conteine rs- fiom iraw
matecials i
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Haviag estabisned  my training  scheduke, 1 commenced  working
in the Qouth - Furnace (}rpurtmmh whith coustitutes  Ahe wmitiol steps  of
production n  1wc pluni. Alhough the  budch unit ond the Jurmace wadt
scove ditferent  func tions folowwing  ¢oth other on e production [\ew
l{utnou' baing  the (cMowei), ‘h"?‘b are  united under the oot of the Gatch-
Furnoce  Depurtment

Belwe egianing @ detlaited  ©planution ol Wt T leacned ood
aagmplisned in fhis depurtment  and in the {ollowing  schedule, aa over-
View ¢l the pfudut-m suslem  gad G duassion  buged on e matecials
necded duding the manufactuliog  piocesses e -J&{ua @we in place,

Production flew in s (actory s divided o haw nne moia steps | an
overvivie ©f whith 15 provided  on the sketdh belews The (it Svep, namely
fhe batkhn P,,pumhon, Austeates Mc ymgin yum.tw; ot caw matecials
ulibed n p.odulhmc These ate © send, scde, e, delemite ferdspat,
sodum sulfate, colocaats, deolorants  ond glass fragmeats. More delail on
fhe raw mateial  {omiles Gall piovisicn will follow  later in the secden .,
for the soke o clarness; hotth (3 delined as e Mmisture o} roaw
matecias buitdiag  glass . F-’-—dms 4 furnece Wit e Brepured butch
eS\abishes e sccond skp |, whereas ¢ fird and  fourth steps  are
colated  win different  socticns of e femece  Observations  ond kacwledge
cegording  he opuration of ihe {waace  will be presented  \oker i dhe goc-
bion. Al e {wt sleps over viewed up fe {hs Pc'ﬂf are i  the s cepe ol
Yo \)\'ahh"‘fﬂ‘ﬂo(( dcputtrnm{- ,whith prove> its signt Fance  oq i pro -
duction flow

[t Skp 0} producticn, namey focomng 0] glas n TS machines
5 the mosh impeitant  one. Heae; gobs ldiops) of molen glass  gee fed from
We Jurnace )tquml'ully fo {he lﬂd‘ﬁ“dnil\‘j eieting  umits of “w Is

machaes , where ‘“’K‘g CAl i“'“‘"d info glass conlaineeg 0 Jf‘"“l méld,p
with {he hvlp t-" cmpdu-ccntwl\gd Pmrumul « mmhon._;-m_;
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There exish fm-t furnaces , ALB C, D ancl fourteen preductien
livies e;h'-\dmg frem these . Ean p.-oduri-m\ Wne bas an IS
Mmathine  (rh scyeral SCORE . 15 means " individual soction " heigh-
lightng  {ue mdependent  working pranciple <f ihe gless forming sections
belengng e I mathines . The Hfth sfep comes de on end  Lith Ahe
het surface coating of e pewly formed  botttes . Surely | dhere encsts
an encimous mass ¢f  technical koncwedge T have gotheved o,
wstcuctors  obout Me  waking peincipies  wnd opecatiag  conditions cf all
the metinecy and cawniliciy cguipment b;-long.ng lc i product ion svep,
which will be P“..Sﬂ'ﬂt'd n j.'..ll dotai| 10 Ahe ‘0“0;0.-@ docuss o a

Threc .Ggp.:.\ o maonui{atiuting Yechmiques Gre ukikized @ gﬁ(uh. 30‘.,,“-“3)
Which diifer fn e mannec of producing on olemediate Qss called the
pucisen  boloce gvug  the botlles thewr {inal shapes . Thse fethniques Gre
B8 (blowdbiow) , PB (press&blow) and NNPB (narrew ~peck Press Kb.lo-..;) la

detaied discussion  ©f hich s abce P.w-dvd n fhe o

The cemaining 5tcps of produckien ave undec the scope o1 the
(old End Deportmeat , which accounts  for the stress relieviog and
coMd surface  ccating ©f bettles, veic quadity  chocks .‘mptnnmhd o th
manually and by inspection moshing , and  Hheir pakaging and slorage .
la e sixth step, fhe glass containers  are graduadly ceoled ond shre,

felleved  (a computer -contolled Ouwra ones  gad they are (old Surface-
coated. o the soventh step, imecitect  products are  determined  and
{emowd hy automatic "‘"'P‘?‘ tion mo(hmt*}, Gnd {h"ﬁ tmdvfsc- the
eighth step ol pu:kof;ng o Pui’teh)_cr) The {inal SAep i stocage
where  the glass conteiners  are teanstered via o nebwort of con -

veyors  fe dneir ploaces ia 1he huge sicre
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As the rescurces and inPuty are alrcud,y men ke ned oj' it i

1o discuss the consfeornts of the procduc fron system . The limit-
ing faclor for Ihc pc‘oJurle‘c-n .Syrf*"m 15 Surely the pere ”’9
SF""“J anel ({'/}ra'c-nty of the LS mach nos. The bafch s

contmuously frtl Lrom hege stores anel Ux ca/aacr/-"-.r of
The furnwces exceed St ©€© fonpes Ao, the melling rates
17  Afonnes per day . Furnaces A aon<
C provide sufficiont omber mollen gloss (brown -yellew coler of

beer botttes ) and furnaces B andd 1) providle sufficient fleod

are ol Free Fer than

mglfanfb;; (color [vss? ﬁ»r any reascerna b ic p’bc/urf-'cn rote o/
1—5 math,nes I'L‘ﬂtr, 1he jfll't’c/ and (f"/ﬁ‘tran(v D{ rs mack.nes

debermine Flr firmi £ /c«r przx/l-ﬂ/c'sn. 5Pmd valfwrs a/opand'
on the u;c-Tht.' of the bellles and rang: bofuoeen (00 200

bettles £ minvle Eﬂ'“r‘ur, veadidrs range between 0 -90 %
.

Pﬂ‘ndurf-'c'-n nNevey (ewesS, Qs o ('!:f:ta/drap in /urnar(t' fern -

perature  resuls in @ permancot fass of s Juncticna /ity

An a{f-‘:re.u_g increase  of one percent woul ol (Cf"'-y?ond fo

millicns of dollors , bente, Jhe endeavours of mecha real enps
neeis are  of greciest vahli<e in this ﬁr tory .

The [&rlofy (ajuuf (ils only Qutherized version)

i3 rov.ded
belao . a
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My work i the Butdh- Furnace a-pa:rmmf initiatecd with
detuled anolysis ol the (9@ ma terials  ond their provizion

My instruclor, Céneyt Kunew | whe 5 flhre Chief Engineer in 1he
Bulih - Furpace  Deport meat, gave me the jr-No‘w-‘ng ubvowlvdfq about

9‘055 (-ompus.l.'on gru/ raw maberiel frov-s.c.':..; Gless s mainly Com-
f‘pScJ C'I C'f 72 0/" 5! 02 ’ 'b c"-‘ A)a_‘ 0 ¢ ‘J 9/-. (Qg ‘fluao ar’d

o
2%%e ALO;  In Tur&pu, fu.-u:fly Percent 04 row material amoean
is f'ror'.‘dad ﬂ'om r.’(-yrlvt/ gless /;"C'af"’t'ﬂ Hh. I lorned thet this
pereentage reachey ninety f).‘r(t-n* " Japun.' Resciircers cm‘a.'nig,
these jaw moferiols peeded for baich preperatica are the
foliow.np:
ljur.d . -Scclz / ﬂ')_og -4 {"1(0(‘;‘(‘ Ta) Yuhkd‘s
v&alﬂﬂ-\e‘ CO!O,NQC 4+ ¢x{racted in T"olgu
“Feibpat, Rockte oo frudspathoid Sond @ 5.0, AL G, ke, Na?, Ca O
« Seda . Nu© 5 synihetized (a Mewsin ond Varna.
“Lime . (@O, Mg O - catco(led 0 Trgkaq
. p\t'g-atk'd SlQ.SJ fmgmm*;
* Additives

HAffincticn Materials - Sodium Suwifate

A Celerants (Pyrite, An thracite | Sulfor, Chremidde ote )

R Occelorants ( Corivm Oxoe , 2ine Seteaide , Cobult Onicic )

All {he rescurces except scde  andd addibives ave patural , Whick
atounts for fhe biclogical and putatienal safely of Gloss Procducts

I viewed step by step b entice  botch unit undes fhvgw'dqm(
of one f the coworking  both aginecrs ' Ayse Ygwiz
[ observed the C'pvraﬁ‘o.-; of all these stps ard kornod Fhe
nicel Jdelails gs well as
‘”‘"SI' ..ﬂ('f; .

fe'r'h-
wo-'l'fniy Princ ./'ph'; cxctcmpam'f'd w.‘”’-"

>

7
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The (aw melerials being brougnt {rom auxiliary comgunies are
fransfecced with frutks inte  coxd hangars  spacately . Leng convegoers
feans fer these  mateials o sterage siles o) 20C0 fonnes  copucity .

After wurds Wey wee further  drans{erced upw-urds Ao e senvie siles of
A9 donnes capueity. The mechansm of iy transfer d“‘lb,hu.rq(r’
buscd on e Istq ct taw matecial . White suad, yollow sond and
recycled glass (fagments are trensleiced wiih metor ~deivey  buckets
whaeos  scda, dolemite , lime and {aldsfml dre  pumped upward by
proumatic systems  of € bal pressuce The se -calted mAange |,
whith 18 @ gancrai been usecd (o additive materiols  such as
ccletants  and deccloraats « s beugnt ond transfecced in gocks

Aiter cath raw mateiial Yes been transfeceed {o the (bfro;.‘)onding
Seevice silo, they are seak o weighing tanks WG COnveyors , whore the
amcunts didoded b_.j the 50 -called (eceipts are P.-u.:.-.-l,g w'c@ad anol.
Seat o mivners . Twe feceipts are established bj (af(ulaf.-'ng U ccmt)u.s.hoﬂ_
cl tne gusy  container fo e Pradqc(rd. Twe Composition &Pm‘k on the
desined hardness, streagth A hickness , colod and lu‘Shf Pmme&b.lﬂu . The bateh
is Vomegenized (@ e mixers by cicculation god sent te -I::rﬂca(c sies
adjotnt fo qhe ‘fw-\mc dsetf. Bofore reuthing the j‘umucr sites, dhe bautch
15 moed wiih  the gus {ragments and goes ‘hrc“ﬂk magnets and _9:?0,.0;0{. .

Fram furnoce silos, the bakh s {od fo the furnace . By detinition, o

balh cg..-.-a,?of.ds {o Ly tomes oF faw maderiad with glass fragmonts

Prce o wa;ghinq,\\u numidi by ¢} raw mateisls iy measured by 1015“3
auege values correspunding fo s'f,s-(-'mms foten from various sites A
macoum Muntddy ©f 8 Y% s allowabie in bolch preparation .

The whele frocess up fo the  fecding ¢f funaces b controlle d with
@ seies ot scosecs wslalled fe  euchy and every Station in the bateh gji,'}‘.

Techaicians can  cbserve ondl dicect  the ofxration <) any Jonk of sils
Vi fm‘lpuf(r. p
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Befor e beginning My anodysis cn the turnaces | 1 1ook o
cleser leck at esiablishing rece,p1s. /‘(‘40-0“3. it was my test te

prepure one such cecopt: T \learn¢d 1hai it is dene in dhe

fallou.ﬂs way
e s5i0, Aoy (a0 MgO No,0

Thecictical Glass T4, 210 =} 1< ), & 3
Cmpu;;l;an
wd A 9?; e'
: 2.1 3
Fetdspa t IPeaclite @ U ‘
[Octem i be C 31,k 20,5
Lim ¢ 0 54,5
Codec 3 58,S

tobk, an equatio™ con be writhen ag

for each columna  oa the
-

L. Columa 7121 =ht_Q.'9'f:t- + BTy
A+ B+ ¢ 4 D+ E

e eutained {Wwe equations con be solwd {o yield the unknown
pevcentages AB. G0 E [ uhich T hove aaumpi’nbod n MMATLAG
las T have leamed in ME 3C3 course
ln my Lost days in e Baleh - Furnace Depariment | T occomf’(’.‘:lud
a thorough  technicad analysis of ine Jurmaces. 1N order to

do dhig ;T went Yo the Sumar-c contiol rcem with 4dhe same badeh

pagineet. She explained me thal fhe {unaces have three im‘:or-lan&
pacometers jo ccatrol .
'TcmeefO"Ut‘c > The demperature vodue cliffecs i» various sec -
Hions ef Ane Jurnece betweon N30°( gad 1500°C . W s
Mmecsured with {neime couples and checked sh-ud.‘lj }o"b;;uc:

the desived valuc |
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s Pressuee 11 must be always below o criti(e| Vealu to oveid on
exp\cscon

- Level @ v melten gloss level  wius) have a coastant values Ssince
W offects the flow cate ©f g exting L‘}u‘“ LW ;numum‘j by \asee o

metnanial systems at the exit ond fedd boce via conteol signals fo
he fawders of W furmoce . \( e level draps, P bakh ameunt being

rfi,-c.\ o e furnace pev wait time > \ncreased O VICE veosa

feom  twe suid-n_g cngineer | T gathered  Hne following  koowledge
gbout the  stcuchue Gnd operabion of the 1Wﬂ““'f

Qn e sdewall of 1We furnece | fnece enish cegenerators made from
refcadtory maki@s | Which ore cennocted  via sevecal  ports to the insidk
of Mme  furnace . Througn the Po,{,s’ naturad gas i injected  and
¢xvaust Qoses  are remcved . Batth P-’W-’dt‘d {rem the {urnace sies
via fecdves « EAcept these units | the jurnace has four regioagr The ficst s
fwe meling end whece the km?eiuturr 1> G Mmeximum and where he
ot yelds infe g\oss. The Orungy watee and (C; 05 well o dwselved
air ove cemevad by tmna{ornng the melt 4 o cegion hoving a
axxr Bmund f&'ul CVYeY bf-dat wall, The br-‘dge wall Prov‘id?s (&'
better circulaticn und homoemimh‘t. a. W abe creates  convechion tucrents
contributing lo dhe  xmoved of air, Basides , il hnders  1he Pusage o3
any schidd butch 4o the |°“°“""3 1(9;0-')3’ The cemovad cﬂ gas hubble sy
can be Jucdilitaled &y bubblers  producing  convection currendy Only tne
fq(.‘\ui( 3 wlilizes swh bubblers umnong  the furmtc‘s A,8.¢,D. Twe
homogenized and  bubble- free glass s fransferred  through o throah to
he wukmg end Where 1 5 cocled gad  distributed . Finally pascs ‘h"ﬂ-"\jb
a Wroak-tike chamel Aamed e Jorencarth 4o dne orid where it o again
cieeulated ond ()mmd docn with a plinger fe law fhe furracc. Ay -
scen B3 iV koves The j;»mu(c H 5 fhe (oncoin o} e producton

d(ng tmen b

/
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