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Anctvee task {o accemp sk cegulordy 1 the Baten = Furnace Depi .

was tie se-called  impertection  conteol. There may exist verds in fhe

.bu\k o{ 3\055 ('aused bg ncn—(wa(uah’d anv i whih are clag i(\'ed

el en therr si2es s
» Sced © Ol mm - Bupwle = AL mm eBhster ! 72 mm

The ma Xximaim allowdiblic Qm'fhints Qs {hesce imp(’r (ﬁ('(‘i(}ﬂ} dve

standardired s glos.s‘

150 scods , 4 bubbles | O bilisteos / 3¢ 9

1 mud“ MuusSurem ents O these wsing Ciny CF’“ cak maoachinge L ‘th

s gfprof\:z‘u}e software  (SGCC Scedlab 3) , Jaught me by oy
nstructor . The \'xudu(-cd scries cad Ao cedes  for all fourteen
cperating Ffoduch‘on Hines ave Prov:d@d N weokly  tobles . The
jne size s (c\-re;f,gmj;ns io

r‘)ﬂ.‘meﬂ ({'\o&k or bottle) >

b cleoned  and fosded o the machine . Thce
.ba fO‘O“ﬂj Cw.ouqd {"‘) Cc-.ﬂfru\ axis

((;de',) are ('nh-'\'c—'d t < jg-'«d \@eb wheie
e (cdes are cecorded prios lH 1he s
mathing makes

wuve leng the adgds Fmen ts
and illum inating e specimeon . T obscrved dhad  the Q\djuy\—

veat tates meore hivne foo amber producfs - Af{tee 3he Udj"'-"'

Ments aie made | A precaoss > oxecited ol the maching counts
ihe im(ocrfoch‘cns . The cesutts are ceccrdled gad  the Produ(‘b
5?0‘"‘“3 due te Cxcegginv @ pumbey of impe;{oc*:cng Gre Mmarv ked|.
\n e Balch - Eurnece Dvpufim«’n} ;T Vearned hew  twe caw mate -
flo\s wr¢ provfd«d und hunsjwwd y how Ahe cecopits qre (ujm(jatgql
cnd how the buth is prepaced. T have been in formed aboct dhe
woikwng principles cf j’umm”s and  thoir Gmf-‘ui‘iuni Furomvhrs . From
the raw motenal stage up te the end ef the Jurpace, T observed dhe
Operation o) all the wman and (au‘xi\ior:'s writs ¢ca dhe kne I P
formod (eCeipt colekations Qe imp er fectven centvel fer various lw:\s

IS < N T - 3 ’
O\ glass containes. Hence, T establishedd o -furm hese  fer an exdensive

anolygis of tw (th S'\(’() o pi‘cdu(‘l{(n\ in the Pfodu( hom Dtypa( l.m?'_‘*"
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As men fiened, 1 he Fro(r.':_f(_; bg—v;nn.nj" wi. Ik thy creclie o
gf « 7{’(45; C/'Of) /gc'b) theler  the P/un&cr ot the /Or and O/ /b
f/arch("ur/h are fhe coricenn ¢t the proc/ur Feenm ;‘/éﬁurtmwwt. The
frimary  scofc C/ fhis C/"P"’/"”'"”/" covers  fhc processes /Z\//cwing Jis
fwnf P Jo The cmed C/' hel surface coverng . r’)llhm.-s i T observedd
the centire F:‘L:\:/u(?‘v@'i b ('CTIlst.S'/"ﬂ& 0/ Nwie .S‘/Ie',:u' ] /‘7(' //cuning
program, my priciiby was surety fhe fofth skp of prochic fon gl
15 machinery, which accounts f’cv the vc'::y' ,-9,’0( oss g-./ 9/007‘ ﬁ.r,m,“nj;
What L jave acc - , :
at L jraave u(cunp(:shuc/ in 1he produciicn optirbmen 5
a 1heroveh and sie wis  nredysis of bl 4 d
g r nefysis of ckl the uwnifs cperating  ©n
'[h.', Pu’)’-’nn OI fhee line . va-cve-‘,. cach .ClnC[ eIy v f o/ -fh.'_s I{,’ro‘/a(‘
Ficn step  was invelviag the cpere fren C’/ ["‘j* machzine y o
ccmf) fe x linkage )yf,""”) as well as o Series (:/ CCA').S:CJ“-’Q I’-'On_s
regal'du.‘f d\ynam;u and heat trc‘"’f"‘"‘ . The J'J—'Ih'f-’(on((-_ d O{'jan;mucs
Or;f“na‘f«‘;‘ f/on fhe need o/' ,:’row‘c/r'fg o {y,;(h,»cn,)(,“/ ‘-,/,-,/,. Lvalio /
) v ol 7O
gobs ameng I individial secticos «f fhe IS mechines qnd Q
Smcofh oPa:ro/fcn of the numeicus Cleviendts bu,’lcf;nf these Jettions
Alsc, creation ¢f porfect $oés depencls o G Syrchronized pac

f"GJ'L
p 7
uf fhe ,’)‘u.y.‘ cmc/ fhre scisseis 4, as will be c/.‘";rusch é"c{e,

i Jhe
sechioni. Heat fravsfer s ¢ xtromely tmpur fant n fhiy Step as  Jhe
9'@5; [orm~n9 process  can be H:oujhf of 05 Ypon-metnl m”'.’lf 3

Pl‘opo; (‘cc(..?j; of vur.ce s ref. vas c/ J.a(mr c/w‘vny 1lvs /),-oc.(.g, 5
e wmutds s c-bl:)wlcry in ordor fo f'w Ihcfio;; the des,red shope .
How naroe fhe folerances ore witl be discussed  (n dhe fo”o:whi
gn.a/(y{-'S . s

P

/uy Stgervigor [ inshiicter Saves Seate. T well a5 Jhe n’mr(zn/:-fzj
s ie KBS
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caworkers o7 the CJ/;;,OU"f,*n.u-) #  were all mechoniccel e"ﬂo/“ﬂu‘n 5
The firsk /h.‘nj Jor my instructor 1o Jeech me wes bow
hx f/crs; gobs (drops) are creafed wnd Jroo they Ctve frans-
/(‘:,-red o fhe incdividual Scctices of frie IS maebines. He
9(1,@/«:’ me 1o a cleor viewpoint af 1he jor«”’wor ty cncl of
the  furnwce C and c’)"p/u"nt’d M O{ynum"(‘i‘ of the syster
whnle T~ wos obser i agp fhe Q\p"'—uh‘o"t s/,l fre F [U'TTI"'

The forahco/ M erxd creatin ¥ 1% Jzo5j s tTormedd as fhe
fevler . The pain elemonts of e foodor gre Th plunge r,
fiie orrf:c\' f’c"rf and 1he fube  The aum be, of 9ob5 /,',-od;,,(,d' '
eath cycle of feeddor cperation cquals the 1ieibe of hole s cr
i Oriferce rr'ny ’ '“""Obfj’h wlzich an e‘c/uai number cof /J/urytw"_s
pross down e J;[a;'; J.»A:_ The werp)y f of a gob s adiustec,
by the heght of the tube which sldows f:(’o.s.: fo move wndle~
Fh Fl’u.y(»,  The Fube absc rofates /7‘.‘4‘/?0'9(—/),4,@ '{/;(;J)(’os_r .

e lte f(’a_r; f're.r;c—a/ hoeon é{y Voo f'(’quvr /5 cut by fle scissors

C/u . S 4 ’ 4 : i
ID/C < nj’ 54 J"Zf;/(:’ 906. 7/7(7 fimin Q 0/ This Cu'/f,'t:)f, /J'O('()u‘
12 (")‘/f(?mc"{y /,77/»0"/0/7/' ;Si;"((' 4 C/IT(’( /’{y O/"/l;'/'/h,hcd //7( LU(!JC'llf

of Jhe Y - 4 %
[ dhe gob, the loescsd foloranco o) Whicl s aboet Fo-wo.,
Scisseis ofruke syinchronied oith  the Plbﬁge’rj of the /@(cj
sl

s their dr; V:hg Grms } «
re ¢ Cnn(’(‘l(—'('/ Vi & mech;e el ¢
Mmeehyar -(}:u Qf/(." TIK’

produced gob s feceived ' -y

- g° o i T by G moving  frough called he Scoop

which, d:’.'etlrc/ by « Caungutes IL‘ra cran?  cecorcly ’

St o fji”'n croder 4 s rliny WiTA some rre-
I € nc i £ 4 ( ¢ 2 i (

d¢ ‘r/n e X 5{( ’ , Transfers 1he gl fo one of the se-colle of
ef lecl ors ', The de f" s Qre Jf&’tic‘nary and! ecach deflecfor beuds

o ‘orw of M individual soctions of the IS machine, . 8:’/"’/,(9,' the

geh by fhe moving scocp ripht ufter it ig (uf‘; Arevels lown

il
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on it whie th sceep s aligning ifsetf with the Opf'rO,oriak* defiec-
for , ancl continues ls way dowr 1o 1he blank mecld on the curve estab -
lishod by fhe deftecters The fnal half a meter s Jree fall. Corsidering
fhat on TS machine s compc.std gf 80 indwviducl sectiens, each
havg @ procisq werking ordey of its ok-mcnfs,{} is &’mp\« to
goseive e aeed for w computer Program to Setevmine  and apply on
Odvqua'tﬁ' (l‘f-'ng ocder {or twe gobs . Que, twe o thra gebs  can be
p-’odu(‘cc-‘ and pfcussvd cn e same soctien 5.mu1£urwous|3 . ths
{acery -

There exist many  oleads  regardiag ine operation of fhe feeder andl
the delivery system, which I hove lecrned from my instructor but prove
te be \xﬁ""‘d the scope of tvas discussica. For the sake of relating the
So!hcmd knowldge with the theery in closs, havever, I con mention
that #he haiSMf of the {:?wj" Febe as well as He fevel of vncifen
9iQ55 on fhe /éeJW artzodjuuh'd ul-hzmcj PIV contral , as discussgdd "
ME 335,

After getting informed abeut how the  gob s /oraduc-oc( and dlelivored
o the seckiens, T wes fiven an e xfensive bf“//”q9 rcforcjmf' Jhe CP‘,,.Q,
jon of e TS machines [ in other wordls, dhe processes of s /cnn.,:r
These are e very mu,m/a(hu ng fahmqw) appﬂou' in fhs fado,.y/ Jbe
k,wu)k'djt’ cf Whch proves fo be eatremely impertont for o mechanica !
eneinaer -

As mentioned , theie exist  free differeat  manufacturing ferhmc,u@
o/ gloss formiag BB (blow§ blcw) , PB (pressfblew) and AN FPB (nerrow -nec
pmssd blow) - In all fhree processes, The gob fistly enters  dhe so -callec!
blank meld and obleins  fhe fredo‘s:j)ned 5""?“ of a ‘;our.‘.so,—;"/ which
is Then plarcd ife e blow meld  Ho obtein the final shape of 1
\S)lass contaracs. The Structure of an IS Mmeachine 5 suel, that the b/ant

molds of ach scdiop are placed \n a re@  af ore side of fix mac et
hine and fhe blaw melds are U/f/;()n/ o1 ke ofher sicle
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Blew $Blciv  Crocess
While the gob 1ravels  through  the scocp and W defied] o
the halves of the blant mold  ore upited sweh that jhe geb f‘alls
threugh  a funnel inde the blonk mold . R«fh! after this , 4he so-
allecd baffle setties from upside gnio  the {unnel, The plank mold
s Fia((:d wverse, suth thet g upper section C(u“ra_;f)onds jo the
botten  of dhe pacisen . Throught the baffic ,ihe setie blow is “PF“"’d
te e wnside of the biont meld ,which pushes 1he

7

gob dowen onte
‘"’h’ ﬂ'umbk . The thimbie © 1the part which Jorms fthe tep section

Ot the bottie . tlace | e head of the bottle cbiains its shape
a\rchj in the blank meld . The thimbie exteads inte  the blank meld
‘h\roug'h an  auxiliary port called os Ahe nece ring | After ine sottie
blw , dne baffe s cemcved , it allows Yne
esettles  opte the tep of the mold

funnel o move cut, and

i+ s air funpels being Sealed . pNow the
Counterbicus i opplied from dewasiole such tha b ne gob ebtoms the
Shape of 4he blank mold and the paitsen 5 ready . The halves of the
blank meld are sparated  ond the parisco transferred oy the

Woverd mcthanism” connected to the neck fog  indo dhe blow meold on

the ctherside ct the IS machine Because the blank mold was  inverse

ly
\aced he ison oy ‘
plac J the Parison  gelles ?rcft‘-’ ‘3’ nte te blow ('nold Ct(h*s‘ this

o - -
{80° mancuve. , aod act Ve cse

'j anymMmoe &
The ;

heat trans {er QngiJ_g.; ot the process

(> crtremely ;m?u. tan t
sSwce kmpc rature Hi reaces

at diffecent regions  of glaess ave
primavy  (Quse ‘o‘ many detects and cesidual Stresses . When the
sethe biow and the counter blow e applied in the blonk meid | the
iNNer surface of 1he parisen cools due to copvection  hoat transfe r

and its cuter SWifece ceols due {o conducticn Via the (ooler wgllys

ot the meld _ Thore exist Mmineir channels {of air evacwakbion on ‘“’)c
nner surface of tho mcid and

o~

MGny cocling channels Pcruﬂal lo
the lengitudingl axis cof The mold  wiick bteee 1t olwag; COC(Q( h,q,,

—

==
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the gob and  the porisen. Hwee, thore exists an ntamediate lqﬂer on the
parison  which has a higher  tamprroture thon the ioner aond cuter surfaces.
Such o kmf"““h‘w diffecence  weuld cawse  eritiad problems it i jovert
maneuver  oid not actount  {or « reheat P:ofcu" whin homegenizes +he
tempecabure of pocison.. Net enly the (enductica ard ceovecticn hoat
trons {cr Clruring g\uﬂng e process | but alse e, (inned structure of 4
mells  jawivey the stuff coverad in ME 3\,

e, T qu.‘;oﬂ i> ?"'of’""‘ts s¢t inte the blow meid , the bicw
hcad swHles o it and uppl.‘o; the (:(\Q_Q wiows, The ()u(:um. oblains  {he
fmal desiced  shape of the glas containe: . The thicker boftem poiticn of
fhe botte (whith is generally  dwe times thie as the sde walls) s Jormead by
e bottem Plaie- . Now that the bettle s ceady, e halves of e bicw meld
ore separated | the fate-cud comes  andl grips e bottle from the head
andl diccps sk onte e sc-called deadl plate  for cooling . The stremgth
ot W grip must b adgusted  propecly in ocder to queiol  the defem -
atica of the stll Lot head .

Pres.s X Blow pl‘cx:rcs

Tve blow meld parl for all theee processes s ertical. The difference
lies in the forming of the padisca. In PG, dhere exists no swch 1‘((,;,,3 o
Iwe seMie blow of Counter blow « Ne fumnel s wsed, the baffie directiy
scitles in sealed positien cato e blank mold afiec the gob s received.
The critical part ot ais peocess B> the plunger. this B mobile pork ex-
tending through  te neck ring  gust Wike the thimble. ) yring the delivery,
e p'\unser o it lowest posiben, I tokes wn inlermediate pesitico
wWhea the gob B received , and s }u“j Pr‘usscﬁ{ upwmd after the babfic
is settled . The Qob fokes the .&hGFQ o1 the Fur-‘suﬂ dwloted b& the 9
between the P"uﬂge" and the imer wall of e blant mcid . Sure Y, {here
exish a  coclin uanit inside he Piun§cr, T remaining processes g‘f-flmgl

‘iC tve ‘Oﬂﬁbon ore “w Jome oS ’“’;Céc' in GB )




KISIM Yaprak No . 2 (
SECTION Page No

Yapilanis . Tarih .

Work Done Date

Nairowe - Neck Press A Blews Process »

an.-pal\g, this process 55 identicald te PB. However, i1 utilizes
plungers with extremety  small cadii ;which barely odlew the installo-
tico cf the cccling unit nside The piunger
Cl this process s qhat it enabies

minimizes undclesired thectaness

. The main advantoge
Q pectect surface finih, e it
vorioations con the surface of the
pocisca. Hence, dhe oottles being produced Wave o uniform thick-
ness all along theic sucface. The producer does not need 10 con s ;cler
fegiens co the sucfate hoviag \ower thil Ness 1han dvmandad,
refvdermg the product iaacceptable. This wsides the oeed  for pudtin
extra weight on {he gob and for producing unnecessarily ‘Ih-‘tfbons
. ocder to tolecate  fhickness varioticos. The result is ligih weignts and

cheap bottles
The 33 Process S gc’nercuj aﬁ)(.‘ed te usuwad O‘rihtins bcﬂ\es and
prurmaceuticals . Large jars and pobs ce made by P8 process . The
PG tehnique requires bottles with ngecow necie s for « proper
OPP(‘-\QI.;OQ ot e gfcuodl p(’m}gc.\ Meght tolecances gire extremely
oarvow fer KNPB , being abcut 45 grams. They leesen for PB A4c
oboul 10-20 grams cind {m B8 to about 30-wo S;'um.\‘.\

The schematics  showing the B3 aad PG processes arve PFOWdC'd in
the Appcndfx,

Fumaces A and B have beth four ‘OWC‘V"NO“ line s extendin
frem theic [orencarins and furnaces Cond D have theee each ?
The (unace D hed fcur lines acetually , ove cf which ceasod
pioduction in the carly days of my troining. A foial of 13¢
piociCtion sections OGwrafe in the f&dcry, b""’”Q‘"S to 14
1S mathines.

The glass containeds being Newly formed on the (S meachines

and delivered jo 1he extending conveyers Give transferred 4o dhe
M 5 4 (\"
het susfae coating unif , where they are Coated wilh Jin oxicle

) o ~ o g . . p— 3 e /\
While ”7(H )Urja((-’ ’r—'mpt'*rq ture ‘s 5":” OA!)V(’ {).‘)C("(',: 1'7(’/ p{l{pvj('
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of Wis ccating unit is o aveid i propogation  of the micreccaces
sent on he giass sucfoce . That weuld probably occud on e numerows  con-
wgors exteading  up 1o packaging  units becauwse ti belles  sieadily  centact
eV cther duning metion . In crder fo keep the ta oxide ot o seas Siqh-]
e ambient temperature st be gbove 100“C in this uait

The bettles arrive @b the ontronce o the stress telieving  Hdunnel with
a surface fempc-’odure of chout 630“C. The tunnel extends jor about 26 m
0 dicection ¢f the femaiong vaits cf the (cd Cnd O‘P(-’r}mvnf_ Siress relge-
ving 5 extremely impertant since e cesiduad steesses gresent on the glass

(entainer surfoces wouldl cause them  to break duing ony n‘g.d cBnian 5
. ‘

sevice use f ek velteved | The dunnel consisis ke 2o0es whih gradually
ceol the botties moving theogeh . The gmbient temperature ot ihe S
I5 360 °C, which dimintshes cnly about 597 C in the fes b fiwe 2000s The
bottles leave ¢ tumnel witle o sudface fempereture Fust abewe (00 o

How tong i fokes for one bottle to mewe ﬂ’:rcuﬁu the ¢ntice fuanel d(/P"ﬂCS
cn s color gnd  Hckaess , but varies Usually around L5 minutes

Coorh sl Querg anct ('c\\o\...ng the exit ob  4ve Sress r(’h‘ov;n‘j funvel 1
wnder the cencern of the Cold g Dé'PWirrwn'l , the finst of which being ('Cu
Surface (Cmiﬂg Q\Aui)ﬂg ccatrel diclotes that Ahe s oduced glass containers
must hove o surface tamp ecccture Gbove 1OC €C while baing Coated witl poly -
lylene here | Whitht gec cunts for the shing  ond sF.Ppcrg suwrface of ihe botles
M Service .

Otter cold surfocc coating, glass containers are tronsferred larg e amecunty
te e 5_(;-(&\\«?6‘ fow -sort unit , wWheve “le‘ Gre fC-rcod indo unary or bino.ra rck.;
Pb\’ the |ul\ou;in9 protesses Al the cow-scert unit , manual auelly  dhocks are
imp\emented  eoch 15 minstes  aad te cenfronted  deoledts  are recorded ooy
with the melel pumber, which informs the conticllor Gbos) the (crmspondinﬁ
1S5 sedion on the line. The purpese of this s gbyicus ¢ whenover some
glefed  repeatedly cccuns on the bottles hovitg the e mold ———" i
adivicual sethion  responsivie for thet defed can bo  stopped gnd thectad
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There exisk T dypes of defects which may Occwd on a glass
container. The contecller determines exactly  which of these defects
Bive Pﬂ,_\(,n‘., ond recerds their numbers cn & C‘Ov‘d/whnh is then
copied to special temp(akes on computer, Fcl(owmg thecks cire made
in manuald  centrol: Height, fc-p;ﬁboffom diameter, wall thick mess
cvalness

Surely, a manaad  centvol of all the gless contaiaecs - o odfuced
i the jactory o mpossible  floun ted on eoch Produ(h‘on
soverad  QiLhomaik S insp"(“cn Mmachines , (phich eliminate
Proclq(-b betore thoy arce pacted . Thore eaist
m the jactery . Following  chetks are
machines . Dimvosicnad

\inc ace
defective

1 rspection  mGhine
C‘z(‘(cn@(’fshed io {he ;nspoc'h‘cm

| intolerances | view deteds . ovelness , diamete

bedy and heed Straightness | bubbles, brigters, dick ,wall thickneg ,
all kinds cf cracks, height ‘7?0&96‘0(4(0(2&5 )

Detective bottles qre

discor A | PSS ‘

ins.‘/)e(ﬁ()ﬁ Machine Yoy 51rihn.; :::dm Q(i,::l :*js‘e:&tn *i::o:ghc;re I
Suﬂ? that dhey fal apact  from {ne (anﬁcrl ond cre *‘rqi;ff'rl:i‘
L:() o the siles 4o vepurtic -‘pcﬂ\’ in  1the Pmdu('h‘on n }orm of 8“"‘"
~§r0§m<’n’c> . Surely, an extremely  Qlcurate

CP‘”(O& Sg er h?%vcr( <
Necded for  such a scparaticn e

The automakic  control proces b exccedingly switt, ond all {he machines

sead thor dala rgarding  4e aumber of confranked deteds (hich determine
twe effrcicacy) to ¢ catead  cgntrel Pan?l ,whoe Gl the dute Concerning
the Produ(‘hOn hae  defech 439( . wnasld west b“_’ e”_'i(i(»ncg ¢¥ . can be gb -

Sovved .

W t\')o ‘(r)} pur} 0} ""3 W"S"E"bime " ‘\oo CQ\d Fnd D(rpwimon}, (JJ"H‘(h

{U“W"d iy werk in e P[C(ju.ch(;n (}.wﬂmgnr i] Gnué’yzcd ‘“)(:' f‘"O(CSI’ Qx‘(

: o ?vin | e rials ' ;
Steess telieving  from bolht matkerials  sevence gnd dyaanrics Porspectives.s

o . { W . / ; t
My wsirudor here, Ulkd 2eaging, informed pme about the provisiar of

Vs {

R TS ORRRNN T R
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graduad deveast in te sur [oce tempecatuce of the glas contGiness

She t’xP\QmOd me how and whny  celd surface (cuting is ;me(’cmmkd.

Sevecal tWmes e toured tae Units under  twe scope cf  ne (o\d Gnd

Depactment, winere L 9°W“md knowiedge rgarding e row -sort merhanism
e ymanued sepora\ioﬂ procas  accomp tiswed at e cow-sovt unit  and
the ccmp\.wted working ()c{nciples ol e autematic m.vf»ccﬁon rrctiihes.
T lomed how to work with the cards where  Ahe detects confroated

dl.i\’\ns munuw‘ ('V](JL-"\S ure ‘(’(Grd(d und with Ahe t(mP‘a“(‘_\ cn com-

Puh'f Yo which {wese dota are (cercd.

As the fest funchion o} the (old Gnd D\"‘Sm}mmi ts Yo eliminate
“the gloss containers which exhibit  one or wiore  athributes  leyond  the
dicteded  tolecances  @nd hence to acomp lishe Al gbgetiive ot Quedity
fssucance 7 its second funckica s o implement o proped pc,mlro@‘:rg
process betere  sicring ond dokivecing  Ane producks .

he enhire p&(kagmq Process s u((c.m?\\‘shad bS automatic mathines |
After e quality control Through the nspechion maines , unary or
bwary fass of glass Covtainers ©re \runs»[erred WLy Convgyors ko 1w
\oai\churs , Whare ey are sorbed inte cac oY

eotrance ©f e sc-called A
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