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IllTRODUCTIOlf. 

Ramadi ~lass ~~ctory produces a v~r7ing rang~ of glass products, 

ranging from sh~et window glass to bollov and t~bl~vare. 

tlo. l i'Urnace has thre~ :n41.chines in full productiori. 

Fosition No. l a Japan built press machine is in.operation. 

Position i.-to. 2 a Japan built type H 24 Hulb machine is in oper•tion. 

Position No. 3 a Japan huilt rresa mc>chine is in oper,,.tion. 

No. ? l?urn;:i.ce h;os t~o mi.Chines in !1111 operation. 

Positions ~!o's l & 2 are occupied by Japan built Pr.,Ps m~chines. 

rhe Jap~n press machines are similar in const~'Uction to the L.Ynch 

M.D.P. Frese machines. 

iio. J J."urnace has tvo machines in full production. 

Position L4o. l h;is an 'l."' type H ?8 mPchine in opf'ration. ., 

fosition ~fo. 2 baa an ?:..li.P. L,y nch press in operation. 

i'IO. .! .;t'urn.-.ce haa t.1ree machines inst:illiad. 

l'oei ti on No. l has a 'l>' type H 28 ~achine not in operative conditi:>n. 

Position No. 2 has lit.ll '!' t,yp• :t 28 machine in operation. 

Position Wo. 3 has a Lynch M.D.P. press mwchine in operation. 

~r. 5 Furnace has two machines in operation. 

Fosi tion i:io. l & 2 aave identical 1.s. 6 single i.*\1B m:;.chinea in 

opf'r~ ti on. 

IOTi:s- All production macbinee mentioned are f11ll1 ~ut~mated. 
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SUNllARY. 

l. Th• I.S. 6 s•ction Machines vere, on arrival and &re now in 

full producti~n, requirin~ from time ~o time minimal maintenance stope. 

Som~ problems are bad with small item• of spare parts. 

2. Th• Lynch ~.D.P. Press 11.Q.Chines on arrival were both operated 

'md m•int:li:1e-l '\'i :oi: 3nglish Contract tlro"1p. Theee machines were 

hand~ over to the factory Personnel at the end of AU«Ust, 1982. 

Spares were at a critical level ani many stops were bad at the time. 

3. The Hartford 28 ~achin~• were in a ver1 seriuue condition and 

had man1 frequent stops in the couree ot a week. Production quality 

was also very poor. ~any breakdowns occured within a very short 

,eriod of completion of maintenance. Spare parts stock was also very 

critical and, because of frequent br~~kdovna th• stocks were deplet~d 

at an alarmingl1 f~.st rate. 

Little or no attention was givPn to the lubric~tion systems of 

th~s• :n; chines. 

The older 'D' type H 28 machine has ~een used as a spare parts 

source tor the two 'E' type H 28 machines. 

4. The vacuum system for both these machines were in a very run 

down cond1 ti on. Parts are not available bP.causfl of the age of the 

pumps. 

The pipe-work leaked and was bad~ maintained. 
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Ramadi Factory has now in operation one Japan built Toyo-

H 24 Light Bulb iuking m~clline. This machine has b~en adapted 

to male~ twnbl~rs Of various de&i,!lle8 Pnd Sizes. 

upon close inspection, it vaa found that a ve'r7 high 

percentage of the var• prorilced has a fault that is classed, on the 

Int~rnational Market, as a critic•ll.J dangerous reject. Ve~ sharp 

pieces of glass arft adhered to the inside bade of the twablers, which 

can and do, b~come dislodged during use. 

rhis fault -~s mad• known to the factor7 couterparta. 

The Qovernment counterparts hav~ taken neceaaa~ steps to 

~liminate this problem. 
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won CAUIED OUT. 

Dail./ inepectiona are carried out by the e%pert assisted b7 

tbe respective counterparts. 

During these inspections, assistance and guidance is eiven to 

count,.rparts covering the whole IDllChine compl~x and the prob~bility 

of impending Mechanical f&ilures. 

Maint~nance program.mes are planned from the daily checks carried 

out by the exp~rt. Instruction has oe•~ giv~n ae often as possible to 

111-iividual count,.r;f;.rts on the s;stem of daily checks in order to 

id~ntifJ probabl~ r~ilures in the mechanical operation of th• r.iachine. 

Several suggested check list pap~rs h~ve been propos•d and 

~dopted. ?hese only cover a portion of the recommended levels first 

discussed with the Technical Dir"!ctor. It is hoped, when the ch•ck 

list system has been :t'ull,y accepted, that it car. be incree.sed to cover 

all aep~cte of the machine and ancilli•ry ,equipment. 

Several maintenance pro~rammes have been m~de covering both 

'A' and 'B' claee overhauls. 

Many problems aroee ~ecause of the lack of ;essential 1:>11rta. 

A maintenance chart has now he,.n introduc~d for both g 28 
and E:ld~r•d machinu and was lPter introduc"!d for Lynch Pr~ss ~nd 

I.~. machines. 
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The chart plan. covers 'A' 'B' and 'C' class overhauls and 

th• recommended period of time theee planned maintenance stops should 

take pl.ace. 

The times h~ve been carefull.J c~lculated to suit Ram~di 

~onditions which are f~r fro~ normal due to the excessive dust etc., 

'-h~n a progra!!llll• hae been put forw•rd for nny one of the 

m~chin~s, it is discussed with counterparts, then an action date 

is decin~d upon. Dep~nding on the available parte and th• time 

otbr'r pi'rts can be manuf<ictured in the o;:ngineering Dept., 

~very part required, if available, is prepared before the 

plar.n,-d stop. 

r~iS hrs ~ffectively rPduced the period Of time the machine 

is stopp~d by ~e much as two dvys. 

rv.o m•jorft ov~rnaulls have b~~n c~rri~d out on ~oth q 28 

machines and 7.ldereds to bring th•m b::ck to a re~·sonablfll oper,,tivt' 

con~i ticn. 

Pr~p~rktion for these overhauls w~rn C?rri~d out with the 

"seist~·nc• of co1111terpartl'. 

on each occasion, extra tim~ ~Pe allott~d so th~t training of 

all personnf,l involved cculcl be carri"!d ·:.>ut ~.t the sari,. time. 

Both these H ?.8 machines are noi.>f functioning w~ll and 

producti:m levels ;~re higher than they .tia.ve fiver experienced. 
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Suggestion• tor mocliticatiou to the •lderecl burn-off .chin• 

ncuua •et up were pit to~. nova •re aiaplitiecl qst• is in 

OJ>91'&tion. '?his ettecti'ftl.7 reduces th• .ecbanice of the qst• md 

lmda to a aore ettici•t uae of the ncuta. 

Propoaecl spare part• list baft been cheeked llDC1 aD'1 rec..--aa 

baft been put torvarcl ae the actual quantities needacl. it is a ftrT 

ditticW.t tuk 'beeaua• of the UDJmavn q-uUtitie• tb&t are stocked llDC1 

the recordiDg SJt•· 'l'h• wmat~ rapicl use of certain pat• &lao 

agre'f&t•• the task. 

forwrd to create a separate 

recorcling qst• b7 the reapectift aintenuce upartaenta. 'rbi• 

vould help eftat.e a good sound bistorJ' tor future reterence llDC1 in 

turn highlight tbe put• ~eatlY used to &Hist in ~ure part• 

ordera. 

Mul7 problems occured because of the lack of UDclerstan4iDC of 

soae of the aaseabl.7 draviDC•• on each occasion ot •intnuu:e 

Oftrall• of pats, step by step guidaDCe is gben so tbat tbe 

understancUnc ot tbe u.-bly draviDC• can be cligestecl by the 

maintnuu:e crews. 

Part• to be -utacturecl at the tactorr set vith some probl_. 

becaue no specification clraviDC• were aftilable. 

'l'bis is DOV beiDC OTercoae becauae the expert hU DOV -4• mnJ' 

clr&viDC• conriDC &ll •pecitication• required including •teri&l•. 
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Regular instructions &re giv .. n during diss .. mbly and ass~mbly 

of g·r.r boxes (gear boxes ilr .. the moet; fr•ql.lent Cal.lSt'I of machine 

breakdo~n) m&inly di.le to techniques uePd by the ~aintAn&nc~ 

personnel and lack of correct quantities and sometimes wrong 

lubricants. rh• use of an ar~our prees bas bPen introduced for 

th• strippin~ down and the ass~mbly of all bu~bea, bearings ~nd 

se:'-!ls .. tc., 

Th~ introduction o~ ~Ptal shimmi~ to achiev~ th• corr~ct end 

~l::.t c..nd b"c:Ch.sh cle,..·rancPS in all g'!'lri!' and .:?inions in the 

gr::.r box\!'s. 

iJ,..CRUS(" .: f th" li1t!i ted experie11ce of the "per'- ti ve personnel, 

tr-.ining in t~-chniq,ues to producing good 'lUali ty Wll'."ft and 

iil'!ntif,:ing t::l:.es fs.ults :and pinpoititin0 th-, c•us'"s, h~s b-,f'n given 

.Jn r1any occ;ss i .:ins. 

compi · l to ;_1 .. lp tn~ p(l>rsonnel. This covers ~11 ceus~s a~d remAdiee. 

~Iudr:sulic ;ind P.I.V. g,..~r box"'!" hPV'"' hi"(!>!':. der-lt with c?vfl't·ing 

fault ~i~~ing ~nd ov,..rhauls. 

Tb~se were th9 main it .. ~s cov•red on th~ pre~~ ~achin~~ ;nd 

c~n •lso be id,..~tifiwd with che l.S. ~ machi~P~. 

T!la, 'li:LC•l'.lm sy&ttl!m in U!'I~ fC':' hr.th. q ?R m1::1~hi!1~8 Wt'IS v~ry 

poor ar1d li:'l '?Sti:'i!it j loss Of be1:Wl!f'(. 5C~ •?:d :)Q{ :;f tb>? Wirr~ 

nroduced . .,,.8 hc.d. 

_~.n ins:p,-ction •ns carried out ;,nd th• pumv• t•ere einly pr~ducing 

;;prir~.xi:rr-t·ly ·~5~ of their f'.lll capacit;r. The losfl W"'.s ;;.gr"!v.:ted by 

apprn~im~t··ly l?O ,.,f!t1·ea '.lf piv,.wcr'.c ~nd 35 ri~ht-ar.~b b,ands. 

-1 
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SUfrgestiona for modifications to th• ~ldered burn-off macllin•• 

vacuum ••t up were put tbrvard, now a more simplified s7etem ie in 

operation. This effectively reduces the mechanics ~f the s~etem 

and lends to a more efficient use of th• vacu1111. 

Propos~d spar• parts list have b•en check•d and many 

r~commendations have been put forward on tbe actual quantities needed. 

It ie a v~r:r dif~icult task b•cauae of the unknown quantities that 

;.re ::tock"'d and t~e recorditia system. The u.nnaturally rupid use of 

certain parts also aggrevates the task. 

aP.commendations h&ve been put forward to create a eeperate 

recordi~g system by the respective maintenance d•~•rtm•nta. Thie 

woul~ help cr~ate a good sound history for future reference and in 

turn highlight th• parts fr·equently used to aseist in future p. rte 

orders. 

Many problems occured because of the lack of understanding of 

som~ ae~embly dr~win~s. Cn each occasion of maint~nanc~ overhauls 

of parts, step by stftp guidance is given so that th• understanding 

of the ~ssembly dr~vings can be digest~d by the maintenance acrewa. 

Perts to be ma.nufactur•d at the factory met ~ith some 

problems because no specification dr•winge we~e available. 

'!'his is now being overcome because the 11xpert has now made 

m&n1 drawings covering all specifications required, including materials. 

At present, th• parts made on plant ~~.Vfl • liini ted working life 

bec•use of the sub-standard materials used. A list of pr9cise 

materids hav,. been put fonard. If these ~.re obt::iined along with the 

!ligh standard of finished work produced b,y the :Sngineering Dept.~ 

the deficienc1 in th~ spare part• would be greatly rel•ived. 

. I 

I 
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It would be benAticial to tLe t~ctory to contnct the lubricant 

suppliers and request that they send a lubricant ~xpert t.o give 

advice on more suitable lubricants favourable to Ramadi conditions. 

On occasions, s•1pply of a•ni te 'H' Blank Lubricant for the :t. 28 

m•chinee run low, t~ie can be solved it sup;liee of t~o oil b~s~d 

components can be obtained within th~ country'. 

The formula as follows, gives an equivelant lubricant to 

Rf!nite 'H' • 
5~ Shell Carnea 21 oil 

~ Jr~fi tic oil. 

(Mixed togwlther for 20 minutes). 

Th~lder 'D' tJp• H ~8 machine 1• not in oper~tion and has been 

inspect~d by ~he eltl'ert. A com~lete list of parts ne~ded to re-build 

a.nd put th~ or.chin~ in production na.s been submi ttl!d to the Glass 

Company, on r•~ueet. 

Because of the enorruaty of the t~ek and lack of ad~quate 

ar.i:neni ties uid exp•rience, it is recvllUlaflnded that th~ comp11n,y contracts 

the re-build progr•mme to an intern~tivnall.¥ known company, w~ll 
experie,1ced in servicing and overhauls. 

Attached is an example of a check...list that is propos~d to 

help in th• maintenance of raachinfl parts il.r.d to provid.~ ~ hi~tory 

for future reference. 

Because of th• adn.ncfl!ment in the training -..nd :iccfl'pt.ar.ce ;;it 

th~ latter ~t~se of th~ ~xp~rts proj~ct t~rs. It vould h~ 
unfortunate if th• training af Iraqi countHrpi;)'.'tS ce11.s•d. 

It would be benificial if tb• gov~rnment ir.1tiated a similar 

prog!'~.urme wi t!'l an 1r.tc·rnationall1 known organisation. 

l 
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RECOMMBDATIONS. 

Dail.7 checks b7 th• Kain~enance D•r•rtment Cheits ~ust be 

made on their respective machines. Thia activity should be increPeed 

so as to involve other meabere of his crew. 

The dail.7 ch9cks help to highlight frequent !ailuree and 

speeds up prP-ventative measures. 

The introduction of a maintenance req11est system to im1:>lv• th• 

machine op~rating personnel over a 2~ hour period vould make lcnoVll! 

man,y problems that may n~t be noticed on th• daily checks. Thie haa 

been discuseed at length with the cou.~terparte and a format proposed. 

The lubrication crews should c•rry ~ut more regular inapectiona 

a~d record any exc~ssiv• amounts ot lubricants used in various points 

of th~ machine. Discussions biv• been had with th• counterparts and a 

format for a logging systPm has been proposed and accepted. 

The lubric~tion of the machines shoul~ be i~creased ~ventuall1 

to '7t>ver ;i ?.~hour :pe?'iod. This me11.ns that1:b.e oper~tive c:-ews should 

sh~re ~ore of th£ responsibilities of t~e m~cti~~ ~~~e. 

::i3cor:.r.Jnrd.·,t:'..-:.ns b,;.;v~ "-!"~n 911t forlH:li on th"' ;ioi!1ts to be 

!...L:ric;c.t·1;.:. 'b:J tht!' o~,.r;itivfl personn•l Jlnd t!l .. ti:'l'" .:''"riorlci t·.• -:-;,rry 

~ut thee• 1utiee. 

Unless this or a simil~r syetem is adopt~d by th~ r-.epective 

count•rparts, then exc~ssi v• .a>e.riods of 1J1aint!nanc11 fd lures wi 11 

con ti nu• &>lC producti viy will invariably 'be affected. 

l 
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Ther• ie now completed at Ramadi, a v~ry modern Technical 

Institute, with part of it's curriculum facilities enableling th• 

te~ching of all aspects of glass technole>g7. 

This would b~ beneficial it the factory and th• institute 

startP.d :a. progr;iTim•t of cloee co-operation. Contticts could be cr::&de 

~ith ~~reign glass comp3f1Y'! to set out training progr~'!lliles and to 

l"nd -"Ri:;ist:;:i.ce i"l t"r. .. c!.l~ng- mi! lectur..,s. ~il.Areby utilisi!1'5 ~::ie 

f:,ci li tifl!B for · •ini !lg f::. cto!'y perPO nnel conn ... ct•ti with the 

;roauction of .Jb88 an·i in el'1gineeri:ig. 
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Soae of th• counterparts selected by the comp&l\1 were not 

Iraqi, and left th• comp~ after a tew months. 

Thie caua111d t!lome problem• in th~ training ot p•.·eonnel. 

Most of the operating personnel were not Ira~i. rhis caused 

many frequent problems during the tr"'ining and superviising of th• 

work by the maintenance crews. 

Mall,Y of the for~ignere did not follow the same lines ae the 

Iraqi ccunterparte ~nd caused numerous contusion• during training 

a~d maintenance programme• eet out with the expert. 

~1any of the experts planned project prograrrunee were •ff ecti ve17 

t~rminat~d due to the situation. 
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JOB D~CRIPTION. 

PCST TITJ.eE. 
Sxpert in Mechanical Maintenance of H 28 m~chinee 4nd 

Lynch Prflsees. 

'DUR.i\.'rION. 

6 months st~rtiog Jul,y, 1982. 

$U.A.LH'ICA'l'I ONS. 

;;rBduate Sngin~er with good •xp.,rience of H 28 m~chinee 

and L.Ynch Presses. 

>lUTIES. 

rhe Sxpttrt will be a mflmber of a te:im under the supervision 

of th,. Teern Le•der. He will ·l>e att;·ched to th• Head of the 

~aintenance Departm~nt and will be exp~ct~d to carr~ out th• 

following activitiesa-

l. Prepar& mainteniince progra·i11111e and assist in their 

application. 

2. Asfiist in inentifying mechanic~l faults or diffifulties 

and sive guidance in rectifying thee~ faults and 

overcoming these diffic~lties. 

4. 

Jive guidance in mechanic~l repair work. 

Assist in determining the sp~re J:ll.rts ne~d~d for the 

machine• as well as in determi11ing tbe minimum and 11111ximum 

requrements for etorage. 

5. ~orming and training a team for the repair and 

mechanical maintenance ot the rnachin•s• 
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JOB DESCRIPTIOB. 

POST TITLE. 
Expert in aechanical "ainten&nce of 1.s. Nachines. 

DUnATIL ... 
6 months st~rting January, 1983. 

;..U.U.IFICATIONS. 
~rndu•te F.ngineer with long experi~nce in mPchanic~l 

~:.intenance Rnd oper~tion of I.S. machines. 

Juu-::.s. 
Thi" "xpert will be a m"mber of a t,..am under the supervision 

of th~ Tl"~in Lee.der. Rtt will be att:•ched to the Head of the 

~aintenanc8 Department and will be exp~ctPd to carry out the 

following i'.cti vi tiesa-

.L. Prttpare 1r.aintenli.nce progr:.w.me111 and assist in their 

application. 
2. Assist in identifying mechanical fa~lte or difficulties 

and give guidance in rectifying these faults and overc~ 

4. 

these difficulti••• 

3ive guidance in mechani~l repair w~rk. 

Assist.in determining the •p~re parts needed for the 

machines aa. well ae in determining th~ minimum and maximum 

requirement6 ror ~torag&. 
5. Forming and trr.iining a team !"r the rep&.ir and mecbiLnical 

maintsnance of I.S. machines. 
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SEMI-A!o.nfUAL R";POiiT. 

JULY 1982 - J Alh 198 3 

DP. IRg./78 /001. 

CC~:>Il'ICil5 CN ARR!V,\L. 

A. After a ~ener ... l ins_t>~<}ti -.:., th~ I.$. !'r.'-Ch.ines appear to 

b~ i~ a good mechanical ord•r, and th• spare parts stock 

and system are good by comparison with other ~chin••· 

~he L¥nch Press machines on arrival wers not a problem 

and procllction at a &ood level. 

T~w R•rtford 28 ~achi~• aftPr inspection w•s round to be 

in a very poor condition, •it.le, mainly to pcor maintenance 

techniqUA8 and critical S~Ort~g~e Of nec~esary parts. 

DISCUSSIONS ~:rrR CCUliTz:RFARTS. 

B. Discussions were had with ,r. ~ikmat, SabPeh and Fath¥ to 

ro~ulate a plan to combat the m~cbanical failures of th~ 

H 28 machines and decide on a spar8 pPrts priority. 

rRCGRI:;SS. 

C. Frogreee ha• been made over man,y ~ontbs ~nd now the H 28 

machines run almost continuously iilld production is at a 

level never before achieved. 

~he training of the maintenance ~rew ie v~ry slow, 

but poei ti ve. 
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ACTIVITIES. 
D. Nov a chart plan i• used ror aaintenanc• programming or 

th• H 28 macbin••· It is hcped to introduce this ayatea 

to programme the planned aaintenance of Lynch Presa ;ond I.S. 

~achinea. Thia will alao h•lp to determine the quantity 

of apar• parts ne~ed over a 12 month c7cle. 

FUTUhE ro[I RIC TO BS DCB. 
B. A progranm~ ha• been formulated and discussed with 

~r. Rake b and Mr. Belcmat. Thie involves a programme of 

s~ction r.-b"1ilding v~ch will provide on th• job trainin&, 

Maintenance bisto17 and pl~nned maintenance. The maintenance 

~isto17 will help to determine the quantity or spar• parts 

to be ordered and stocked ic :advance. 

1. This ~acbin• ia in a very delapidated condition and maDT 

~arts are missing. 

I carried out a thorouah inspection on thie machine and 

in ':fl3 opinion, this machine would be beat overhauled by 

a compallJ vuch as DUIART as no facilities are available to 

carry out such a re-build on plant. 

I estimate, it could be a minimum of one y~ar ~efore this 

machine is put into production. 

I. ALLISOli. 

UNil>O Espert. 
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QU~ITY CCNTROL. ii 28 if.L':\5 DU .;;CTS. 

From a- P'. Allison. 

Ui:IDO Expert. 

Dates- 2. 9. 1982. 

Vare d8f~cts listed ~r• th• fourteen (14) most critical that 

are "set9ntial to control to m"!•t comp"!tativ• quali t,y lL!i ts. 

This group of d~f ects usually comprise over ~ of r~~son~ for 

failure to meet competative qualitJ limits. 

List~d order does not represent their rar1k of sev•ri ty or 

irnportruic•. qowever, there &rP some priority pr~fPrences that 

Production Managftm8nt 'fill r8ql.dre. 

E.G. 'Cracks and Checke' are normally wholl~ unacceptable. To 

d•fine some 1Pgrfte of occurrence or magnitude is a Manag~ment risk decision 

tc~'t would b" br.is~ r.tpon th"! probablft f1ilure o! ware in e11trvice. 

Only -.'.tali ty Control tl!st21 ca11 safely definP the risk factors. 

Comments are includ~d to d~scribe e~sential p~oce~s control to r•iiuc~ 

tand control 'Cracks ~d ~h~cks' to near ~liminAtion. 

1'hP fo11rt~ftn (14) def Pets th~t will hi!" dealt 'fi th in this 

treatise are listed as tollowes-

1. Mold Rings. 

'2. Run Down. 

3. HHl '!'ap. 

4. ?ine Jlass. 

5. Blank Tears. 

6. Twist. 

Tr. Waehboarii. 

a. Crizde. 

9. Tear Drop. 

10. Bead Siu Control. 

11. Blietftrftd Bead (Burnt top). 

12. Crack• end Checks. 

13. Wall Thieknftss Variance. 

l'1. Finish•~ Ware 3•1ght Variance. 

l 
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Source cau•• and corr~ctive comments covering usual process 

control are aade for each of the above def~cte. 

l. Mold Rings. 
Uneven mold cavity surfaces that contact th• aoft gl<-ss ~.s it is 

blown cause channels, or ridges in th• rotatina article. 

a. Mold cavities must be emocth and round. 

b. Paste :nust ~e applied evenl,y and bak8d onto mold 
cavity even)¥. 

c. Vents must be clean and smooth, fr•• of ridges or raised 
spots. 

d. Paated cavities must be fr•• of &!13 hard particles or 
foreign ma·tter that protrude above the smooth pasted surface. 

e. ~ood cavity wetting each c7cle is essential to produce 
coneistent warA surface. 

f. The nn paate facili ti ea 1\re presentl,y being used to 
process and prepare p~ate molds. Controlled teats have 
demonstrated th•t 'Mold Rings' from these molds. 

g. Sav-slottad ~olds warp out-of-round --- teats shoved 
very severe 'Mold Rings' from these molds. 

b. Haid. rub-out of paate molds after baking and vent cleaning 
wa1t!'ound to i111prov1t surface emootbnees. 

i. Service life of molds prepared, according to the above 
points averaged 8 to 12 hours of operation. 

2. Run Down. 
a. When th• ebam surf Pee temperature of the ware is above the 

glass softening temperature or it re-heats to above soft·-ning 
temperature, after releas• from ~eek Ring at ~ake-out, 
the weight of thA ware will cause 'Run Down' and rAlat~d 
deformation. 

b. Th• outer akin of var• at eham level must be ~aintained 
at or below the glaee softening temperature to avoid 
any 'Run DoVll1 • 

c. Th• sure control i8 beat removal in tbe .i?orming machine. 
Thie ineurfte the ware geometr7 will remain stabl~ through 
all other subsequent processes. 

d. Special-accelerated heat removal must be achieved b7 
operating each function of :forming at it'• optimum ileat 
flow rate for the it .. of ware in process. Rates o:f heat 
:flow can be varied :for different it•m• ot ware (and they 
~u•t) to produce beet qualit7 at th• maxil'llWll controllable 
speed. 

---, l 
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•· Th• conventional B 28 machine ia v•'r7 limited in heat 
flow control. Additions and changes to the cooling •1•t• .. 
adde th• required capability to the H 28 machine to 
accelerate heat flow control tor the production of a 
h.eavier ware. 

t. Fan air ia very limit~d in pressure and vslocity flow in 
confined areas. The R 28 machine {aa ia} poseeeeea the 
original design linaiationa. In order to ~xtend it's 
beat flow capacit7, more compressed air is requir~d where 
both pressure and velocity flow can be increased ----­
with the ayllllletrical application to the mold equipment 
within the present H 28 space and deeign restrictions. 

g. Heat removal is directl,y proportional to th• effectiveness 
ot coolina air tlov. 

h. Small aaotlnts of compressed air applied etfecientl,y is 
adequate and effective and controllable with calibrated 
valves that can be re-set to a standard operation procedure. 

i. Adequate manifold air cooling along take-out conveyor ie 
essential to prevent r•··beat of sham surface to above 
the glass softening temperature. 

j. •aun Down' will not occur when Forming machine c7cle ia 
operating within it's design control limits at the speed 
wh4re w~re geometry is in accordance with ware specifications, 
for shape quality. ~11•n th••• limits are exceeded, false 
econoD17 prevails and ware quality variance becomes 
out-of-control. 

3. Heel Tap. 

a. This d"lfect catl derive fr::::n only . ine caiise, or from a 
combination of several cau~-.s. 

b. Proper gob loading is essential to insure gob is treated 
ev•nly ther:11all1. It one! side of gob is chilled during 
loadia&, mor• than other portions 'Heel Tap' will b• 
one resultant defect. Another will be poor wall variance 
control. 

c. Unevenl1 cool~d plwigers and blank molds (oft centre} or 
more cooling applied to one side than 'tD other• will cause 
the Parison to 'banana' ae it develops throwing the cold 
aide againet the blow mold ae blowing tak•• place. 

d. Gob ebap• ~nd L1niform horizontal temperature• are eesential 
to avoid preesing the blank with uneven thermal balance. 

e. 'Heel Tap' ia moet usually a direct result ot non-s111111etrical 
temperatures. 
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t. Alignment ot machine and deliwer,y parts are neceeear,y. 

g. Either heating or cooling one aide of blank mold• will 
caue• 'B••l Tap'. Th• more ot either used, th• worse 
it becoaea. 

h. Pluna•r cooling tube• off centre will also cause more 
cooling on one side of Parieon when thR blank ia pressed. 
Thia effect baa been shown by a ~arg• number of tests. 

i. Blank cavity deeisn --- ratio of diameter to height of 
pressed blank will permit 'H•Al Tap' to develop more 
readi.l,J' with lees temperature difference in Parieon. 
~hen th• diameter is small in relation to height, th• 
tendency for 'Heel Tap' is less. 

j. Also, th• farther th· glase must move during blowing to 
fill the mold cavity permits slight ~ovement of Pariaon 
off centre (with ver1 small t~mperatur• differences) 
to cause 'H•~l Tap•. 

4. i"ine Ula••· 

a. The main cause of 'Fine Glass' on g 28 operation is poor 
Neck Ring assemblies, including 4 part rings and plunger, 
eolid ring and blank mold condition and alignment. 

b. Neck Hing aesemblies must be equipped , .. i th good springs of 
uniform etrength from e8ction to section. (Incanel 1 600 1 

Springs ar• reco1W1ended for uae). 

c. ?our-part rings ~ust close tight with smooth joint match 
lin•• wb•n shut. When any glass can form between joints, 
the openillg of the 4 - part ring will shatter ~h• 'Fin• 
~lase• man¥ times causing cracked moil••• 

d. High standards of maintenance of neck ring assemblies and 
parison pressing equipment will eliminate the occurence o! 
'Fin1t Glass•. 

Blank Teare. 

a. The•• defect• by their name are many times 
misleading ae to acourc• cau••· 

b. Neck Ring malfunction with blank mold duri~g preeeing and 
etrip~ing can cause 'Blank ?ear•'• 

c. Neck Ring •••~mbliea, if not maintained properly, will 
caua• 'Blank Teare•. 

d. P()or blank cavities can cau•• blank t19are. Poorl1 
polished caviti•• can aleo cause thie defect. 

•• Uneven heating and/or coolin1 will oau•• ·~lank Teare•. 
·rh••• aometi11H appear as a lap in th• 1laee. 
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a. Exceaeiv• blow preeaur• too earl.Y in blow cycle can 
cau•• boc\Y ot var• to contac. lower portion of blow 
mold first causing the 'twist• of th~ upper 
portion next to •neck ring•. 

b. Cooling upper portion of Parieon will aesiat on some ware. 
On other•, cooling th• lower portion allove th~ upper 
portion to contact mold eimultaneoual7 vhil• initial 
blowing takes place. Thie will reduce the ''\Wist' effect. 

c. Past• mold wetting uniforml,y assist in control of •tviat•. 

d. Bxc~esiv• speed with excessive blow pressure will 
cause ~twist•. 

7. Washboard. 

a. Gob loading into blank mold is the usual cause of this 
defect. 

b. Condition of delivery equipment can contribute to 
•washboard'. 

c. Gob shape will influence th• ease of delivery into blank 
mold without scuffing the gob of glass against the side 
of blank mold. 

d. Uniform gob temp~rature is necessary to allow pr• per control 
of gob delivery into blank mold. 

8. Crizzle. 

•• 

c. 

d. 

•• 

Surface of glass will 'crizzle' when temperature differential 
between plunger surface or of blank mold surface is greater 
than the surface strength of th• glass. Too rapid chilling 
on th• surf ace caus~• the skin to check and crack or 
called •crizzl•'• 

Ur11ven mold temperature• can cause •crizzle' in the 
colder portions. 

~xceasive blank pressing pressure will cause •crizsl•'• 

Water from pastu mold wetting when aplaehing in.,o blank 
molds will cause •crizzl•'• 

Blank mold, or plun&•r shoulder oper&ting at tempe~aturee 
below 700°1. will cause •crizzl•'• 
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9• Tear Drop. 

a. Th• priaary cause ot 'Tear Drop' ie allowing the moil• 
while severing to bing• &1d wobble uneven}¥ pulling 
a h•aVJ' cord ot glass at the last point of sever whil• 
burning off. 

b. Xoile support and stretch control will nearly eliminate 
'Tear Drop' on most ware items. 

c. ·-rare Wall thickness unitormi ty has important influence on 
even severing of moil• with burner. 

d. Moil~• of dif!er~nt diametere require th• moile support 
to be adjuett-d to reduce hinging and wobbl!'! to a minimum. 

~. Driven-synchronized moil~ supports provida a superior 
process control; however, are much more coet17 both 
to construct and maintain. 

f. Wall thickness variances that are under .012" can be 
controlled very successfully on pres8nt tJP• moile support 
to reduce ''rtaar Drop' to an acceptable competative 
quality level. 

e• 3urn-off machine ~djustments should be designed to allow easy 
accurate ~djustmeat of moile support while in operation 
to accommodat~ the ware's being produced. 

~. The erf&• finis~ quality will be dir~ctly related t' the 
w::r-. quality m1ide in the H 28 m.tcbinf'. Inconsistent ware 

geomentry will ree11l t in ~qually inconsiat«nt edg" finish 
quRlity. Unfortunately wr,re 1ef~cts caused by th~ee 
inconsistencies are record~d as 'Jad Burn-aft'. Actually 
th• beet burn-off machin~ proc~sa would also ~roduc~ the 
same r~sults with th~ 'B~d' g~omtatry war~. 

i. M•n1 of the aforemj!ntionl"d f'.Jrming proc!!Se control functions 
ree11lt in affecting 'T";.r Drop' control. 

10. !ead Size Control. 

a. Thf' burn-of! mi:tc!lino process control assumE-s tri.t 
reason11.bly consist•nt w~r~ will be s~p~li~d t: ~ach 
burn-off m~chine h•ad. 

b. ~hen ·~ead ~iz• Control' is ;r11.ctic~d th1r~ are two b~si~ 
~·f'q,!.lir'!:r.en +;,.. 

(1.) ~ontrol all '!)urnere with .. rnifum inteneit;r dtl1in 
pr~ctical tol~r~nc~9 th•n ti~ft control of burn~r 
•on' to sevttr and form be11.d must be automatic3H.Y 
controiled by machin8 cycl~. (Thi8 must be adjuet~bl~ 
b7 th~ o~~r~tor• to suit the w~r• in procees). 



(2). Time of.war• in burner to sever and form bead can, also 
be accomplished by lifti~g ware from burnAr fl•~• at the 
time·b•ad siz8 is at sp~cified form. 

c. 3oadlese edge finish by burn-off re~uir~s very pr-.cia• 
control of war• wall varianc" and of th~ above proc~ss 
operation. 

d. Bead eize control :-•quir.,e that a.ll 1:-urners b,y kept ae 
cl~an as possible never more that 5~ of ports 
plugged ~ and no leakers. Individual adjuetm~nt 
of burnPrs to be controllable within close toler•nc8 of 
flame intensitj e~ch burner head must be capable of 
producing accep~~~le WP.re at all times to achi~v~ ~he 
hiehetit efficiPncies. 

~. Overall machine regulation is recomm~nded for beat practice 
b•cauee of simplified proces~ control. ~it~ this eystem, 
th~ h~~d equipment that does not oper~tt properl7 must be 
pro~ptly repl?ced with good ~~uipm~nt. To continue to 
r.i llow malfunctioning hf"ads i;o oper!P.te is to voluntaril.Y 
r~~uce operating effici~~ci~e. 

f. ·:'h(I! s-.rvice 11!"e of w:ire by the customer frequently requires 
th~t edge strength of ware meet C8rtoin minimum atuidards. 
T'!sts by -..uali ty Control ca.n. rMdily differentiate strength 
lirni ts in terms of 'B•ad Size•. 'rhe burn-off s7atem can 
easily be adjust~d to producs within these established 
quality standards by Process Control procedur~e by time and 
teoperatre of proceee. 

11. (3urnt Top) Blister8d Bead. 

a. rhe excessive intensity of flam• with burn-off burners will 

b. 

r'!-boil glass ~ausing br~ak down of c~mposition ectually 
g~sifying some components. ?his l!"'iv"e th!'! !'Jdge finish in 
a condition wh•r• the str•ngth is gre~tly r~duced and the 
appearance is not acc"ptnbl• for m~rketing the article. 

Burn-of! burners can be r.idj1.1t1t•.'d to a d!!!gree of flarat 
intensity just below re-hoil t"mperature --- tbe b~et 
burner performance is 4Xp~riencla.Ci at this level of operation. 

c. Some glass compositions re-boil mor-. readily than others. 
0Y..¥gen rich flame will cauef" re-boil on some gleAe 
while !&e rich !lame may ea1.tse re-boil on other glaes~e. 
Wi tb soda-lime glaHe& usually the re-boil ie caused by 
sep4r~tion of sodium in the glass, since it bee a very low 
boiling point. White burner fPce d~poeits are evidence 
ot condeneed re-boil of soda.-lime 1lass. 

I 
' 
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d. Burner aize ve. ware aize vs. cracked gae-o~gen va 
natural gaa-o~gen are all very important relationship• to 
take into account to control re-boil edge finish~ InstructionE 
have been given on these relationships to several burn-off 
operators. Each burn-off operator• apprentice should be 
given formal training and instruction, with final 
examination demonstration to show his competence in 
adjustment and controlled setting of burner intensity. 

12. Cracks ~nd Checks. 

a. The source cause and methods of analytical identity of 
the deri,,ation of cracks and ch•cks can be grouped 
into some over-simplified descriptions. 

b. Almost every commercially manufactured gl~se article 
posseeees some surface flaws. T~e ph,yaical character of 
these flaws d•termine the survival stability of the item 
through the process and it's performance in service use. 

c. Surf·~ce flaws are all subject to ei th•r mechanical damage 
or thermal shock - or both simultaneously. 

d. M~chanical damage is usually impact or pressure damage to 
the glaH eui·face by handling equipment or b7 other var• 
in proce&s. Whichever occurs, the resultant damage ie 
11suall.1 fatal. 

e. Thermal shock damage can be and is usually varied in degree 
ot occurrence influenced by the differential of 
hmpe-r11turea that actually contact the glass surt•ce to 
~xceed the molecular strength of the glass. These are 
called thermal checks. These typfCheck• are from 
microscopic size, up to fatal breakage of glass by cracks. 

r. Qlasa in process ranges in temperature from the near 
softening point down to room temperatur8. Temperatures 
between the aoft8ning point down to below the strain point 
of sod.-lime glass are extremel1 vulnerable to local 
thermal ebock ot glaH surf;.ce by contact, or by 
exceesivel1 chilled air flow over hot ware surf~ces. 

g. Ch!Cks and cracks are avoided •nd prev~nt,d in process by 
insuring that hot ware surfaces are not exposed to thermal 
sock contacts, nor too chilled air sock drafts. 

h. All handling equipment s11rface contact areas must be smooth 
and either ineulated or heat~d to a t•mperature that will 
not shock the hot glass surface b•7ond it's inhersnt 
surfac~ etren,th. Surface strength varies with the 

degree of molecular compression prevailing on the glass 
surf~ce contacted or exposed to ebock. 
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i. Glaee production line• to reduce their vulnerability to 

checks and cracks 11UBt be as close coupled from feeder to 
lehr as pb¥aical apace and working apace will allow. 
Cloe• coupling reduces th• amount of uncontrollable 
exposure to temperature variables that interefer• with 
process control ot temperat11re environment. 

j. Most metal surfaces that must contact hot glass in process 
can be insula\ed ~1 their coatings of graphite. Thia ia 
only effective when metal surfaces are rAlatively smooth, 
and tr•• from abrasive action on hot w&Jre. 

k. Abraded or chipped surfaces of hot glass •rticlea tbat 
are not re-glazed prior to annealing are vulnerabl~ to 
fatal damage both from mechanical and thermal shock causes. 
Abraded or chipped articles that survive annealing •re 
subject to reduced service life. 

13. ~all Thickness Variance. 

a. Hall thickness variance source cause derives from several 
f~ctors. However, b1 tar the moat important ot th• causes 
is thermal b~lance of temperature peripherally in plungers 
and blank molds. 

b. Goh loading does ":;-..:t wall variance. Proper on-centri­
loading is dftaired. Gob must not be loaded against one 
eide of blank mold to cause excessive chilling of one 
sid.e of blank. 

c. Th• gob shape and it's thermal balanc~ as i+, is sheared 
are very important to good wall thickness control. 

d. Symmetrical heating and/or cooling Qf plun&ere and bla.nk 
molds are eeeential to produce th~ minimum wall variance. 

~. 

t. 

g. 

h. 

Plunger cooling nozzles must be accuratel1 centred in th• 
coolin& cavity and the plunger exterior and interior 
surface• must be ver:J accuratel1 concentric. 

Blank mold• muet be equipped to control cooling or 
heatin& 360° uniforml1 to provide a balanced horizontal 
thermal operating condition. 

When all eections or the H 28 Bi&Chine are equipped in. 
the above describ~n manner, war~ with ver1 acceptabl9 wall 
vi•riance can be prod11ced. 

Machin• eection alignment muet be maintained within th• 
establieb~d machine aesembl7 and operating tolerances. 
Wb~n ali1nment fixtures are ueed to re-eetablieb 
section accurac7, tolerance• should be re-check~d with 
epecification•• 
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14. i'iniehed Ware Height Variance. 

a. Th• source cause ot ware height variance ie one of the 
more obvious quality detects that can readily be 
corrected. 

b. 

c. 

e. 

f. 

g. 

H 28 machine sections are euch that ware of uniform 
heights vi thin ± .015 can be produced consistently troa 
all secticne. Mold hangers and neck ring assemblies 
and past~ mold bottom plat•• can all be adju~ted to 
within these limits. 

~uality Con~rol limits however, have been leni~nt and 
allow ! l/32 or t .031 tolerance in finished ware height. 

Burn-off moile supports have been •djustf'd to acc,.pt up 
to .125" bottle height variance from R 28, which ie extra 
lenient. It is preferabl· to ;l.dj•..iet to .093". 

It has b••n found that burn-off spindles are individually 
adjusted from a common level to suit H 28 ware variance. 
rhi~ is a practice th~t has, in itself, encouraged th• 
production ot inconeist~nt ware on th• H 28 machin••• 
No other ueers of R 28 machines require burn-Qft 
machine spindle height adjustments to accommodate 
v~rying height of H 28 bottles. 

There is no •&¥ (only by guessing) that a burn-oft 
machine op~ratore can re-eet spindles on the burn-off 
machine to accommodate ware whose geomentry ia 
~rroneous because it was not made properly in the B 28 
machine. Thie method of adjustm~nt baa no relationship 
to quality control specifications for ware height. 

Wh~n ware geometry is prop~rly controlled in the H 28 
mi;i.chine, th• burn-off spindles wil)fhot nHd adjusting. 
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