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INTRODUCTION.

Ramadi 3lass F2ctory produces a vairying raage of glsss products,

ranging from sheet window gliss to hollow and tableware.

¥o. 1 Furnace has three mnachines in full production.

Fosition Ho. 1 a Japan built press machine is in operation.
Pogition iio. 2 a Japan built type H 24 Bulb machine is in operation.

Position Mo. 3 & Japan huilt Fress mzchine is in oper=tion.

¥o. 2 Purnace hus two machines in full operation.

Fositions lo's 1 & 2 are occupied by Japan built Prees m=chines.
The Japan press machines are similar in constiuction to the Lynch

M.D.P. Fress machines,

Ho. 3 furnzce has two machines in full production.

Position No. 1 has an 'B' type H 28 mschine in operstion.

Fosition Yo. 2 has an K.J.P. Lynch press in operation.

¥o. & rurnace has taree michines installed,

Position No. 1 has a 'D' type H 28 mackine not in operative condition.
Position No. 2 bas an *'B' type I 28 machine in operation.
pPosition io. 3} has a Lynch M.D.P. press mschine in operation,

Nc. 5 Furnace has two machines in operation.

position No. 1 & 2 nave identical I.S. 6 single X)B machines in

oper~tion,

BOTEs= All production machines mentioned are fully aut-mated.
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SUMMARY .

1. The I.S. 6 section machines were, on arrival and are now in
full production, requiring from time %o time minimal maintenance stops.

Some problems are had with small items of spare parts.

2e The Lynch %.D.P. Press machines on arrival were both operated
and maintained %y »m Inglish Ccntract Group. These machines were
handed over to the Factory Personnel at the end of August, 1982.

Spares were at a critical level and many stops were had at the time.

k! The Jartford 28 machines were in a very sericus condition and

L

had many frequent stops in the course of a week. Production gquality
was also very poor. MNany breakdowns occured within a very short

period of completion of paintenance. Spare parts stock was also very
critical and, because of freguent breakdowns the stocks were depleted

at an alarmingly f2st rate.

Little or no attention wes given to the lubrication systems of

these mschines.

The older 'D' type H 28 machine has heen used as a spare partis

source for the two 'E' type H 2& machines.

4. The vacuum system for dboth these macbines were in a very run

down condition, Parts are not available because of the age of the

pumnse

The pipe-work leaked and was badly msintained.




Ramadi Factory has now in opsration one Japan built Toyo-

H 24 Light Bulb making machine, This machine has been adapted

to make tumblers of various designes and sizes.

Upon close inspection, it was found that a very high
percentage of the ware produced has a fault that is classed, on the
International Market, as a critically dangerous reject. Very sharp
pieces of glass are adhered to the inside base of the tuamblers, which
can and do, hecome dislodged during use.

This fault w#e made known to the factory couterparts.

The Government counterparts have tsken necessury steps to

=liminate this problem.




WORK CARRIED OUT.

Daily inspections are carried out by the expert assisted by

the respective counterparts.

During these inspections, assistance and guidance is given to
counterparts covering the whole mschine complex and the probability

of impending mechanical feilures.

Maintenance programmes are plzaned from the daily checks carried
out by the expert., Instruction has desn given as often as possible to
individual countercsrts on the s;ystem of daily checks in order to

identify probable failures in the mechanical operation of the ®achine,

Several suggested check list papers have been proposed and
adopted, These only cover a portion of the recommended levels first
discussed with the Technical Director. It is hoped, when the check
list system has been fully accepted, that it car be incressed to cover

all aspects of the machine and ancilliary .equipment.

Several maintenance programmes have been mode covering voth

"A' and 'B' class overhauls,
Many problems arose hecause of the lack of sssential parts,
A maintenance chart has now been introduced for both 8§ 28

and Eldered machines and was later introduced for Lynch Press 2nd .

I.5, machines,




The chart plan covers 'A' 'B' and 'C' class overhauls and
the recommended period of time these planned maintenance stops should

take place.

The times hsve been carefully calculated to suit Ramadi

conditions which are far from normel due to the excessive dust etc.,

when a programme has been put forwerd for any one of the
mschines, it is discussed with counterparts, then an action date
is decided upon. Depending on the available parts and the time

other parts can be manufactured in the “ngineering Dept.,

svery part required, if availzble, is prepared before the

plzrned stop.

This hes effectively reduced the period of time the machine

is stopped by a8 much as two dsys.

Two mejore overhaulls nave been csrried cut on hoth 4 28

machines and ~ldereds to bring them b=ck to 2 re-sonabla oper=tive

consiiticn.

Preperation for these overhauls were cerried out with the

sssist~nce of conunterparte,

on each occasion, extra time v@s sllotted so that training of

all personnel involved cculd be carried sut at the same time.

3oth these H 28 machines are nov functioning well and

production levels are higher than they have ever experienced.




Suggestions for modifications to the eldered burn-off machine
vacuum set up vere put forvard, nov & more simplified system is in
operation. This effectively reduces the mechanice of the system and
lends to a more efficient use of the vacuum.

Proposed spare parts 1ist have been checked and sany recommendations
have been put forwvard oo the actual quantities needed, it is a very
difricult task becsuse of the unknown quantities that are stocked and
the recording sytea. The unnaturally rapid use of certain parts also
agrevates the task.

Recommendations have been put forwvard to create a separate
recording system by the respective maintenance departments. This
would heip creste a good sound history for future reference and in
turn highlight the parts frequently used to assist in future parts
orders.

Many problems occured becsuse of the lack of understanding of
some of the assembly dravings, on each occasion of maintenance
overslls of parts, step by step guidance is given so that the
understanding of the asseably drawvings can be digested by the
maintenance crevs.

Parts to bde msnufactured at the factory set vith some problems
becsuse no specification dravings vere available.

This is novw being overcome because the expert has nov msade many
dravings covering all specifications required including materials.




Regular instructions are given during dissembly and assembly
of g or boxes (gear boxes are the most frequent cause of machine
breskdosn) msinly due to techniques used by the maintenance
personnel and lack of correct quantities and sometimes wrong
lubricants. The use of an arbour press has been introduced for
the stripping down and the assembly of all bushes, bearings and

sezls ete,.,

The introduction o7 metal shimming to achieve the correct end
135t wnd bscklash clerrances in all gzears and ninions in the

Zo=r hoxes,

Jecauss .f the liwnited experience of the sper-tive personnel,
training in te-chnigues to producing good quality ware and
identifying ¢£l-ss faults and pinpointing the caus=s, has been given

an many occasions,

2 trestise cov riag the fourteen most ¢H-mon defccts has been

compi 1 to 2elp the personnel, This covers =211 c:us:g and remedies,

Audrasulic snd F.I.V, gear boxes hrve heern deslt with covering

fzult Tiading snd overhauls.

These were the main items covered on the prese machines :nd

can also be idmatifi~d with the 1,5, 5 machines,

The vacuum system in use foo hath § 23 mechines was very
poor and aa 2stinat.d loss of beuweer 5Cx -nd 507 st tha were

sroduced wzs8 had.

+<n inspection was carried out znd the pumpe were cnly producing
FpproxirTat-ly 29 of their full capacity. The loss wais agrev.ted by

aporoxinatsly 120 metres »f pinewcr< and 35 rishte-angls bands,




Suggestions for modifications to the Fldered burn-off machines

vacuum set up were put forward, now a more simplified system ie in
operation. This effectively reduces the mechanics >f the systen

and lends to a more efficient use of the vacuum.

Proposed spare parts list have been check=d and many
recommendations have been put forward on the actual guantities needed.
It is a vary difficult task because of the unknown quantities that
sre stocked and the recording system. The unnaturally repid use of

certain parts #lso aggrevates the task.

2ecommendations have been put forward to creite a seperate
recording system by the respective maintenance departments, This
would help create a good sound history for future reference and in
turn highlight the parts frequently used to assist in future mrts

orders.

Fany problems occured because of the lack of understanding of
some assembly dr=wings. OCn each occasion of msintenance overhauls
of parts, step by step guidance is given so that the understanding

of the zssembly drawings can te digested by the msintenance screws.

Psrts to be menufactur=d at the factory met with some

problems because no specification drawings were available,

Phis is now being overcome beciuse the axpert has now made

many drawings covering all specifications required, including materials,

At present, the parts made on plant have & limited working life
becsuse of the sub-standard materials used, A list of precise
materials bhave been put forward. If these ire obtained along with the
high standard of finished work produced by the Inginesring Dept.,
the deficiency in the spare partis would be greatly releived,
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It would be benaficial to the factory to contact the lubricant
suppliers and request that they send a lubricant expert to give
advice on more suitable lubricants favourable to Ramadi conditions.
On occasions, supply of Renite *H* Blank Lubricant for the 4. 28
mechines run low, tiis can be solved if sup:lies of two oil bzsed

components can be obtained within the country.

The formula as follows, gives an equivelant lubricant to
Renite ‘'H',
50% Shell Carnea ¢l oil
504 orafitic oil.

(Mi xed toguther for 20 minutes).

Thqbldcr 'D! type H 28 machine is not in operation and has been
inspected by the expert. A com;lete list of parts needed to re-build
and put the machine in production has been submitted to the Glass

fompany, on request,

Because of tne enormaty of the task and lack of adequate
ammenitiss and expsrience, it is recommuended that the company contracts
the re=build progrsmme to an internstionally known company, well

experieaced in servicing and overhaules.

Attached is an example of a check~list that is proposed to
help in the maintenance of mechine parts ad to provide a history

for future reference.

Because of the advancement in the training and acceptarce at
the latter stoge of the exparts projact ters. It vould he

un‘ortunate if tne training of Iragi countarpsrts ceased,

It would be benificial if the Zovernment initiated a similar

prograrne with an irt~rnationally known organisation.
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RECOMMEEDATIONS .

Daily checks by the Maintenance Department Cheifs must be
made on their respective mackines, This activity should be increscsed

so as to involve other menbers of his crew,

The daily checks help to highlight frequent failures and

speeds up preventative measures,

The introduction of a maintenance reguest system to involve the
machine opsrating personnel over a 24 hour period would make known
many problams that may nst be noticed on the daily checks. This has

beer. discuseed at length with the counterpartis and a format proposed.

The lubrication crews should carry out more regular inspections
aad record any excessive amounts of lubricants used in various points
of the machine, Discussions v ve been had with the counterparts and a

format for a logging system has been proposed and accepted.

The lubrication of the machines should be iacreased eventually
+o xver a 21 hour period. This mesns that the operative crews should

share more of the responsibilities of the machine csre,

2:cormand:ti-ns have “2en put forw::4 on the points to be
Tiiricetsh by the operstive personnel snd th~ tine neriode Lo 23rry

out thess duties.

Unless this or a similer eystem is adoptad by the respective
counterparts, then excessive periods of maintenance failures will

continue aad productiviy will invariably Dbe affected,




There is now completed at Ramadi, a very modern Technical

Institute, with part of it's curriculum facilities enableling the
te~ching of all aspects of glase technology.

This would be beneficial if the factory and the institute
started a progratme of close co-operstion. Contscts could be made
with ferecign zless ceompany's to set out training progrzmmes and to
i~nd =»ssistsnce in tezching ind lectures, Taereby utilising zae
f:ci1litimes for .- +ining P:ctory perscanel connectad with the

producticn of zlaes ani in engineering,




Some of the counterparts selected by the company were not

Iraqi, and left the company after a few months.
This caused some problems in the training of pe.sonnel.

Most of the operating personnel were not Iragi. This caused
many frequent problems during the training and supervising of the

work by the maintenance crews,

#any of the foreigners did not follow the same lines as the
Iraqi ccunterparts and csused numersus confusions during training

and maintenance programmes set out with the expert,

Many of the experts planned project programmes werse sffectively

terpinated due to the situation.




JOB _ DESCHIPTICN,

ECST TITLE.

Sxpert in Mechanical Maintenance of H 28 machines and

Lynch Presses.

DURATICN,
6 months starting July, 1962.

JUALIFICATICNS,

sreduate “ngineer with good experience of H 28 mschines

and Lynch Presses.

JUTIES.,

The <xpert will be a member of a t=am under the supervision
of ths Teem Lewder, He will be atti:ched to the Head of the
Yaintenance Department and will be sxpected to carry out the

following activitiess—

1. Prepare maintenance progra.mes and assist in their
application,
2. issist in identifying mechanicrl faults or diffifulties

and give guidance in rectifying these faults and
overcoming these difficulties,.

1 3ive guidance in mechanical repsir work,

4, Assist in determining the spare perts nesded for the
machines as well as in determining the minimum and maximum
requrements for storage,.

Se Forming and training a team for the repair and

mechanical maintenance of the machines,




JOB  DESCRIPTION.

PCST TITLE.

Expert in Kechanical Haintenince of 1.S5. Machines,

DURATIUN,
6 months starting January, 1983,

QUALIPICATIONS.
granduate Fngineer with long experience in mechanical

~sintenance and operatior of I.S. machines.

JUTI%S,

The 'xpert will be a member of 2 team under the supervision
of the Team Lesder. He will be att:iched to the Head of the
¥aintenance Department and will he expected to carry out the

following ectivitienss-

l. Prepare iaintenance progrs:mes snd assist in their
application.
2e Assist in identifying mechanical faulte or difficulties

and give guidance in rectifying these faults and overcr
these difficulties,

3. 3ive guidance in mechanical repair work.

4. Assist in determining the spare parts nseded for the
machines as well as in determining the minimum and maximum
requirements for storage.

Se Forming and treining a team for the repair and mechanical

maintenance of 1.35. machines.




SEMI-ANNUAL _R'PORT.
JULY 1982 - JAN: 1983

DP. -I_Rg‘ I8‘0010 20. !.128‘:0

CCNDIPICHS CN ARRIVAL.

A.

After a gener:zl inspscii., the I.5. mzchines appear to
be ia a good mechanical order, and the spare parte stock

and system are good by comparison with other machines.

The Lynch Fress macinines on arrival wers not a problem

and production at a good lavel.

The Bartford 28 machine after inspection wss found to be
in a very poor condition, due, mainly to pcor maintenance

techniques and critical shortages of necessary parts.

DISCUSSICNS 'ITH CCUNTZREARTS,

B.

FRCGRESS.

C.

Discussions were had with Mr, Hikmat, Sabeeh and Fathy to
formulate a plan to combat the mechanical failures of the

H 28 machines and decide on a spare parts priority.

Frogress has been made over meny months and now the H 28
machines run almost continuously and production is st &

level never before achieved,

The training of the maintenance crew is very slow,

but poeitive.




ACTIVITIES,
D.

Now a chart plan is used for maintenance programming of
the H 28 machines. It is hcped to introduce this systea

to programme the planned maintenance of Lynch Press znd I.S.

machines, This will also help to determine the quantity

of spare parts needed over a 12 month cycle.

FUTUKE "CRK TO BE DCYNE,

S —

&)

PF.

A progranme has been formulated and discussed with
¥r. Rake b and Mr. Hekmat. Thies involves a programme of

section re-building which will provide on the job training,

maintenance history and planned maintenance. The mai ntenance

wistory will help to determine the quantity of spare partis
to be ordered and stocked ir advance.

This machine is in a very delapidated condition and many

parts are missing.

I carried out a thorough inspection on this machine and
iz my opinion, this machine would be best overhauled by
a company wuch as EMHART as no facilities are available to

carry out such a re=build on plant.

I estimate, it could be a minimum of one ymar hefore this

machine is put into production,

F. ALLISON.
UNIDO Expert.
20.3.1983,
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QUALITY CONTROL. R 28 WARS DEF-CTS.

Froms- F. Allison.
URIDO Expert.

Dates- 2. 9. 1982,

Ware defects listed are the fourteen (14) most critical that

are esgsential to control to meet compeatative quality liunits.

This group of defects usually comprise over 90< of reasons for

failure o meet competative quality limits.

Listed order does not represeat their rank of severity or
importance, However, there are some priority preferences that

Production Kansgement will require.

E.Ge tCracks and Checks® are normally wholly unacceptable, To

define some degree of occurrence or magnitude is a Management risk decision
tkat would be beosed upon the probable failure of ware in sarvice.

Only -.uality Conirol tests car safely define the risk factors,

Comments are included to describe essential process control to reduce

2nd control 'Cracks and Checks?! to near eslimination,

The fourteen (14) defects that will he dealt with in this

trectise are listed as followsi=

1. Mold Rings.

2, Run Down.

1. Heel Tap.

4, Pine Glaes,

Se Blank Tears.

6. Twist,

Te Yashboari,

8. Crizzle.

S Tear Drop.

10, Bead Size Control.

11, Blistered Bead (Burnt top).
12, Cracks end Checks,

13, Wall Thickness Variance,

14, Finished Ware Jeizht Variance,




Source cause and csrrective comments covering usual process

control are made for each of the above def=cts,

1.

2.

Mold Rings.

Uneven mold cavity surfaces that contact the soft glzss ss it is

blown cause channels, or ridges in the rotating article,

a. Mold cavities must be smocth and round,

b. Paste must Me spplied evenly and baked onto mold
cavity evenly.

Ce Vents must te clean and smooth, free of ridges or raised
spots,

d. Pasted cavities must be free of any hard particles or
foreign matter that protrude above the smooth pasted surface.

€. 00d cavity wetting each cycle is essential to produce
consistent wara surface.

f. The new paste facilities are presently being used to
process and prepare paste molds. Controlled tests have
demonstrated that 'Mold Rings' from these molds.

8o Saw-slottad molds warp out-of-round -—— tests showed
very severs ‘Mold Rings' from these molds,

h. Hani rub=out of paste molds after baking and vent cleaning
wagtound to improve surface smoothness,

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

Run Down,

[ When the sham surfsce temperature of the ware is above the
glass softening temperature or it re—heats to above soft.-ning
temperature, after relesse from Neck Ring at Take-out,
the weight of the ware will cause 'Run Down' and related
deformation.

b. The outer ekin of ware at sham level must be maintained
at or below the glaes softening temperature to avoid
any 'Run Down'.

Co The sure control is heat removal in the Forming machine.
This insures the ware geometry will remain stable through
all other subsequent processes.

d. Special=accelerated heat removal must be achieved by

operating each function of forming at it's optimum neat
flow rate for the item of ware in process. Rates of heat
flow can be varied for different items of ware (and they
must) to produce dest quality at the maximum controllable
speed,




3e

f.

8.

h.

i.

Je
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The conventional H 28 machine is very limited in heat

flow control., Additions and changes to the cooling systems
adds the required capability to the H 28 machine to
accelerate heat flow control for the production of a
heavier ware,

Pan air is very limited in pressure and velocity flow in
confined areas. The A 28 machine (as is) possesses the
original design limiations. In order to extend it's

heat flow capacity, more compressed air is required where
both pressure and velocity flow can be increased ——e—e
with the symmetrical application to the mold equipment -——-
within the present H 28 space and design restrictions.

Heat removal is directly proportional to the effectiveness
of cooling air flow,

Small amounts of compressed air spplied effecieantly is
adequate and effective and controllable with calibrated
valves that can be re—set to a standard operation procedurs.

Adequate manifold air cooling along take=out conveyor is
essential to prevent re.-heat of sham surface to above
the zlass softening temperature.

'‘Run Down' wiil not occur when Forming machine cycle is
operating within it's design control limits at the speed
whare ware geometry is in accordance with ware specifications,
for shape quality. %hen these limits are exceeded, false
economy prevails and were quality variance becomes
out-of=-control.

Heel Tap.

b.

Ce

4,

This dsfect can derive frcom only .ne cause, or from a
combination of several causes,

Proper gob loading is essential to insure gob is treated
evenly ther:ally. If one side of gob is chilled during
loading, more than other portions -- ‘'Heel Tap' will be
one resultant defect. Another will be poor wall variance
control,

Unevenly cooled plungers and blank molds (off centre) or
more cooling applied to one side than %o others will cause
the Parison to 'banana'’ as it develops throwing the cold
side against the dlow mold as blowing takes place.

Gob shape and uniform horizontal temperatures are essential
to avoid pressing the blank with uneven thermal bdalance,.

'Hoel Tap' is moet usually a direct result of none=symmetrical
temperatures,




4.

5e

f.

he
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Alignment of machine and delivery parts are necessary.

£ither heating or cooling one side of blank molds will
cause 'Heel Tap'. The more of either used, the worse
it becomes.

Plunger cooling tubes off centre will also cause more
cooling on one side of Parison when the blank is pressed.
This effect has been shown by a iarge number of tests,

Blank cavity design ——= ratio of diameter to height of
pressed blank will permit 'Heal Tap' to develop morse
readily with less temperature difference in Parison.
%“hen the diameter is small in relation to height, the
tendency for 'Heel Tap' is less.

Also, the farther th- glase must move during dlowing to
£i11 the mold cavity permits slight novement of Pariaon
oft centre (with very smail temperature differences)

to cause 'Heel Tap'.

fine Glass,

d.

The main cause of 'Fine Glass' on 1 2% operation is poor
Neck Ring assemblies, including 4 part rings and plunger,
solid ring and blank mold condition and alignment,

Heck Ring assemblies must de equipped with good springs of
uniform strength from saction to section. (Incanel '600°*
Springs are recommended for use) .

Foure-part rings must close tight with smooth jocint match
lines when shut., When any glass can form hetween Joints,
the opening of the 4 - part ring will shatter the 'Fine
Glase' many times causing cracked moiles,

Aigh standards of maintenance of neck ring assemblies and
parison pressing equipment will eliminate the occurence of
'Fine Glass',

Blank Tears,

b.

These defects — by their name —— are many times
misleading as to source cause,

Neck Ring malfunction with blank mold during pressing and
strip-ing can cause 'Blank Tears’,

Neck Ring assamblies, if not maintained properly, will
cause 'Blank Tears'.

Foor blank cavities can cause blank tears, Poorly
polished cavities can also cause this defect.

Uneven heating and/or cocling will cause ‘'Blank Tears’',
These sometimes appear as & lap in the glass,




T.

8e Excessive blow pressure too early in blow cycle can
cause body of ware to contac. lower portion of blow
mold first --— causing the twist'! of the upper
portion next to 'neck ring'.

be Cooling upper portion of Parison will aseist on some ware.
On others, cooling the lower portion allows the upper
portion to contact mold simultaneously while initial
blowing takes place. This will reduce the 'twist' effect.

Ce Paste mold wetting uniformly assist in control of ‘twist'.

d. Uycessive speed with excessive blow pressure will
cause ‘twist®,

Washboard,

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

b. Condition of delivery equipment can contribute to
‘Washboard'.

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

d. Uniform gob tempsrature is necessary to allow pr: per control
of god delivery into blank mold.

Crizzle.

a. Surface of glass will rerizzle! when temperature differential
between plunger surface or of blank mold surface is greater
than the surface strength of the glass., Too rapid chilling
on the surface causes the skin to check and crack or
called 'crizzle’,

be U mven mold temperatures can cause terizzle' in the
colder portions.

Ce 7zcessive blank pressing pressure will cause fcrizszle’.

d. Water from paste mold wetting when splashing in*o blank
molds will cause ‘crizzle‘.

o Blank mold, or plunger shoulder operating at temperatures

below TOO°F. will cause ‘crizzle',
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Tear Drop.

Qe

be.

Ce

d.

e

T,

o

h.

i.

The primary cause of ‘Tear Drop' is allowing the moile
while severing to hinge s .d wobble unevenly — oulling
a heavy cord of glass at the last point of sever while
burning off.

Moile support snd stretch control will nearly eliminate
‘Pear Drop' on most ware items,

Jare Wall thicknees uniformity has important influence on
evan severing of moile with burner.

Moiles of differsnt diameters require the moile support
to be adjusted to reduce kinging and wobble to a minimum.

Driven-synchroaized moile supports provids a auporior
process control; however, are much more costly —--=— Dboth
to construct and maintain,

Well thickness variancas that are under .0l2" can be
controlled very successfully on presant type moile support
to reduce 'Tear prop' to an acceptabls competative

quality level.

3urn-off machine djustments should be designed to allow easy
accurate vdjustment of moile support while in operation
to accommodate the ware's being produced.

The edge finish quality will be directly related t» the
wzre quality made in the H 26 machine. Inconsistent ware
geomentry will result in equally inconsiat:nt edge finish
quality. Unfortunately were Jefeacts caused by these
inconsistencies are recorded as '3ad Burn-off’. Actually
the best burn-off machine process would also produce the
same results with the 'Bzd' g=ometry ware.

Many of the aforementioned forining process control functicns
result in affecting 'T-zr Drop' control.

Bead Size Control.

&,

b,

(1.)

The burn-off machine process control assumes th:t
reasonably consistent ware will be supplied t:c =ach
burn=off mechine hesd.

when 'Bead Size Control' is jracticed thars are two hasiz
requirenents,

control all hurners with uniform intensity vithin
practical tolerances -- then time control of burner
ton' to sever and form besd must be automatically
contro}led by machine cycle, (Thie must be adjustadls
by the operatore to suit the ware in process),




1l.

Time of ware in burner to sevar and form bead can, also
be accomplished by lifting ware from burner flame at the
time-bead size is at specified form,

Boadless edge finish by dburn-off requiras very pracise
control of ware wall variance and of the above proc=ss

3ead size control requiree that all hurners by kept as
clean as possible ——— never more that 5L of ports
plugged --- and no leekers., Individual adjustment

of hurners to be controllable within close tclerzncs of
flame intensity —==  each burner hesd must be capadble of
producing accept-hle were at all times to achieve the

Overall machine regulation is recommended for best practice
bacauss of simplified process control. with this system,
the hesd equipment that does not operste properly must be
promptly replaced with good equipment. To continue to
allow malfunctioning hesds tvo operszte is to voluntarily

The service use of ware by the customer frequently requires
that edge strength of ware meet certoin minimunm standards.
Tests by .uality Control can resdily differentiate strength
limits in terms of 'Bmad Size'. The burn~off system can
easily be adjustsd to produce within these establisbed
quality standards by Prucess Control procedures by time and

The excessive intensity of flame with burn-off burners will
re=boil glass causing br=ak down of composition —=— octually
gesifving some components. This leaves the edge finish in

a2 condition where the strength is grestly reduced and the
appearance is not acceptsble for marketing the article,

Burn-off burners can be sdjustsd to a degree of flanme
intensity just below re=hoil temperature —- the beet
burner performance is sxperienced at this level of operation.

(2).
Ce

opsration.
d.

highest efficiencies,
e'

reduce operating efficiencies,
f.

temperatre of procese.
(3urnt Top) Blistered Bead.
2.
b.
Co

Some glaes compositions re-boil more readily than others,
Oxygen rich flame will cause re=boil on some glans o=
while gas rich flame may cause re=boil on other glasses,
With soda=line glasses o= usually the re-boil is caused by
separation of sodium in the glaes, since it hes a very low
boiling point., White burner face daposits are avidence

of condensed re-boil of soda=lime glass.
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d.

Burner size vs. ware size vs, cracked gas-oxygen vs
natural gas—oxygen are all very important relationships to

take into account to control re-=boil edge finish. 1Instructions

have been given on these relationships to several durn-off
operators. Each burn—off operatore apprentice should be
given formal training and instruction, with final
examination demonstration to show his competence in
adjustment and controlled setting of burner intensity.

Cracks and Checks,

b,

Ce

d.

f.

-

he

The source cause and methods of analytical identity of
the derivation of cracks and checks can be grouped
into some over-simplified descriptions,

Almost every commercially manufactured glass article

possesses some surface flaws. The physical character of
these flaws determine the survival stahility of the item
through the process and it's performance in service use,

Surf-ce flaws are all subject to either mechanical damage
or thermal shock - or both simultaneously,

Mechanical damage is usually impact or pressure damage to
the glass surface by handling equipment or by other ware
in process, Whichever occurs, the resultant damage is
usually fatal.

Thermal shock damage can be and is usually varied in degree
of occurrence influenced by the differential of

tempers tures that actually contact the glass surfsce to
axceed the molecular strength of the glass, These are
called thermal checks. These typqéhecks are from
microscopic size, up to fatal bdbreakaze of glass by cracks,

Glass in process ranges in temperature from the near
softening point down to room temperaturse, Temperatures
between the softening point down to below the strain point
of soda~lime glass are extremely vulnerable to local
thermal shock of glass surfsce by contact, or by
excessively chilled air flow over hot ware surfaces,

Checks and cracks are avoided and prevent:d in process by
insuring that hot ware surfaces are not exposed to thermal
sock contacts, nor too chilled air sock drafts,

All handling equipment surface contact areas must be smooth
and either insulated or heated to a tsmperature that will
not shock the hot glass surface beyond it's inhersnt
surface strength. Surface strength varies with the
degree of molecular compression prevailing on the glass
surface contacted or exposed to shock.
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i. Glass production lines to reduce their vulnerability to
checks and cracks must be as close coupled from feeder to
lebr as physical space and working space will allow.
Close coupling reduces the amount of uncontrollable
exposure to temperature variables that interefere with
process control of temperature environment.

Je Most metal surfaces that must contact hot glass in process
can be insulaied by their coatings of graphite. This is
only effective when metal surfaces are relatively smooth,
and free from abrasive action on hot waze,

K. Abraded or chipped surfaces of hot glass articles that
are not re-glazed prior to annealing are vulneradlas to
fatal damage both from mechanical and thermal shock causes,
Abraded or chipped articles that survive annealing are
subjsct to reduced service life.

Wall Thickness Variance.

2. Wall thickness variance source cause derives from several
factors. However, by far the most important of the causes
is thermal balance of temperature peripherally in plungers
and blank molds,

b. Gob loading dces e w:t wall variance. Proper on-centire
loading is desired. Gob muet not be loaded against one
side of blank mold to cause excessive chilling of one
side of blank.

Co The gob shape and it's thermal balance as it is sheared
ar= very important to good wall thickness control.

d. Symmetrical heating and/or cooling of plungers and blank
molds are essential to produce the minimum wall variance,

e, Plunger cooling nozzles must be accurately centred in the
cooling cavity and the plunger exterior and interior
surfaces must be very accurately concentric,

f. Blank moldaomust be equipped to control cooling or
heating 360° uniformly to provide a balanced horizontal
thermal operating condition.

& When all sections of the H 28 machine are equipped in
the above described manner, ware with very acceptable wall
veriance can be produced.

h. Machine section alignment must be maintained within the
established machine assembly and operating tolerances,
When slignment fixtures are used to re=establish
section accuracy, tolsrances should be re=checkesd with
specifications,
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Finished Ware Height Variance,

b.

Ce

de

f.

e

The source cause of ware height variance is one of the
mors obvious quality defects that can readily be
corrected,

§ 28 machine sections are such that wire of uniform
heights within ¥ ,015 can be produced consistently from
all secticns., Mold hangers and neck ring assemblies
and paste mold bottom plates can all be adjusted to

within these limits.

wuality Control limits however, have been lenient and
allow *1/32 or +.031 tolersnce in finished ware height.

Burn-off moile supporte have been adjusted to accept up
to .125" bottle height variance from H 28, which is extra
lenient, It is prefsrabl. to adjust to .093".

It has bYeen found that burn-off spindles are individually
adjusted from a common level to suit H 28 ware variance,
Thic is a practice that has, in itself, encouraged the
production of inconsistent ware on the H 28 machines.

No other users of B 26 machines require bdurn-aff

machine spindle height adjustments to accommodate

vsrying height of H 28 bottles,

There is no way (only by guéessing) that a burn-off
machine oparatore can re-set spindles on the burn-off
machine to accommodate ware whose geomentry is
arroneous because it was not made properly in the § 28
machine, This method of adjustment has no relationship
to quality control specifications for ware height.

When ware geometry is properly controlled in the H 28
machine, ths burn-off spindles willhot need adjusting.
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