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1.0 This stu~· is an extension to that undertaken by the late 

Dr. s • .x. Cox in 1'1a,y, 1979 and which, together, are the limits of current 

UNIDO fund;ng. 

2.0 The pri11Bl'7 objective of this mission is t~ advise on the design. of 

a minimwn range of articles which will satisf)' the market without co~ 

al~ imported articles. This range is now designed, most items 

having been t'ally detailed and Dade r~ for final development or mould 

mald.ng. However, additional llBmlf'actur~marketing opportunities have 

been identified. and. are reported.. 

3.0 The arket for this proposed mi.nimam range bas been assessed :.n 
terms of the glassware carrently available on the MalaWi market, which 

it is intended the new range should substitute. 

3.1 It is recoamended., however, that a market and marketing analysis 

in d~th be undertaken to determine the likely penetration of the new 

range, as an essential element in the pr9l)&ration of a final overall 

viability statement. 

4.0 It is established that glassmakil'lg sands, which constitute the 

main bulk of the glassmaking batch, exist in MalaWi. (see specimen glasses 

and British Glass Industey Research Associated report dated 13 Jul:y 1979, 
retained by Mr. Msiska). 

4.1 Analysis of the quality and assessment of the c:ruantity of' these 

sands, in the Mchinji district, is ?roceeding via the Geological Survey 

D~rtment, Z.Omba (UNDP/UBIDO project MLW/78/003). 

5.0 In general, each of the main market sectors for glass ?roducts 

in MalaWi - domestic, ~omnercial, industrial, scientific, and possibly 

ethical - offer relatively low production volume oppor1.unities. Hence, 

the sco~e to exploit these o~~ Ji-tunities profitably will arise from an 

appro"Driate and versatile manufacturing technolor.r, adaptable to spet.ey

batch and product e~, and ignoring conventional bottle '!)roduction, 

alth~ bottles are curT"ently the largest single glass import. (Note 

that some ~roducts are described as bottles in this rennrt. These, it is 

intended, would be made 'b'.1 the semi-auto jar machine). 

l 
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5.1 Hence, the sa.tisf'ac-tion of three :f'tlrther elements in the viability 

requirements are demanded: 

5.1.1 The availability of suitable sand d~sits to ensure, say, 20 

years produc-tion at flill ca-pacity - the major plant and equi~ent being 

amortised over 15 years. (See re'POrt en meeting with Chief Geologist 

Ref L 021/5-159, datei 18 January 1980). 

5.1.2 Acceptance of a nsum.facturi.ng technology a~ropriate to the MalaWi 

market. The Cox re-port envisages just such a technolog:r. 

5. 1. 3 The contribution, by an agert~1' such as tnmP/UBIDO, of the transfer 

of the necessa.ry technolog:r, production am. management expertise. 

6.0 The scope for glass manufacture might be greater than is implicit 

in winning the market from cr-'""re!ltly imported ware. Feasibility/design 

studies are recommended into glasa ?roduc-ts for the constru.ction industry 

where, for ED:ample, if a glass wall tile should be successfUlly produced 

there could be a minimum market for 1,000,000 per annum 100 mm x 100 mm 

nieces. Again, a recent meeting with "the Chief E:z:ecutive of South9rn Bottlers, 

where some principles of multi-trip bottles were discussed, resulted in 

a fUrther meeting and an enquiry for the develo1'1ftent of a 1 litre squash 

bottle, where the order quantity could be 500,000 pieces. The same 

company could be interested in the chemically-resistant virtues of glass 

as a floor tile. Glass roof tiles are another, though more difficult 

to realise, possibility, and an interest has been expressed by the Chief 

Architect, Ministry of Works and Su'?J)lies, in hollow glass blocks. 

6.1 These are indications of where. under the ri.ght ~ment, 

a.d.opting positive attitudes, the market for glass products could be 

erpanded into untapped areas and, given some successes, make worthwhile 

contributions to profitability. 

6.2 It is r9commended that an early 01'POrtunity be taken to initiate 

the above studies, as the results might influence plant/equi~ment 

proposals, and viability figures. 

, 
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7 .o Consideration should be given to two further studies: 

7.1 In the event of it being '!)roV~ i~racticable to establish 

hand-crafted, or small-scale f~ctory, '9roduction of '=e:-amic items in the 

count77, the riability and design, leading to har..d-!Jressed production, 

of glass cups, saucers and !)lates should be studied. This could be 

!)&rticularly pertinent should the "building industry products stud,y 

result in a recommendation for the introduction of glass toughening 

techniques. 

l.2 Glass !&Per weights of merit are sought by collectors throughout 

the world and, given appropriate marketing resources, could be profitable 

line. An interesting possibility, is the encapsulation in glass of a 

miniature reproduction of a cave ~inting from the Linthipe/Changoni Area. 

7.2.1 Q;uality of presentation, and the inclusion of a ~ell written piece 

or the antiquity, are basic to comnercial success in this field. 

8.0 Additionally, the design of the range of decorative ware has 

been developed to embody an 'African' character, with a definite marketing 

theme, in order to give this ware an appeal in e~ort, as ~ell as domestic 

markets. It is strongly recomended that all Malawi glass destined for 

abroad should reflect high standards of design and finish in order to 

disti~ish it on foreigh retailers shelves, and compete with other 

glassware of merit. 

9.0 Separate meetings held with Messrs. Indebank:, Press (Holdings) 

and MalaWi Development Col"pOration (two meetings) during which a production 

orocesses profile related to potential product ranges were presented, 

together with a possible conrpany development plan, and all within the 

compass of the Cox technology, resulted in excressions of support. 

Messrs. Indebank's reaction, enressed by Mr. Gc-4dard following a 

meeting with Mr. Anthony was that, subject to the normal checks and safe

guards, they would be enthusiastic participants and investors, possibly 

to their policy ma%imum of 35% equity and the advance of the :t\111 loan 

money. 

10.0 On the subject of time scale, it is urged that all matters affecting 

this 'Jroject be ket:)t in constant t1rogressive movement, ·Aith the r'!!a.listic 

ob.jective, of mel ti~ and shaping glass in less than two 7ears from today. 

~--:_ .... 
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~ .!. - General P.J.MOse jars ~~ P + B -oroduction 

1.0 '!'he ware in this range, being totally metric, has no iirect 

equivalent on the current market, and therefore a.ntici~tes mininrum 

market needs ·..men Government metrication policy is tul.17 imnlemented. 

1.1 The desi.gn objectives were as follow: 

1.1.1 To establish a simple, modern 'family' style which is tranS'9osable 

to a wide range of proportions. 

1.1.2 To avoid the often troublesome ·.mdercut shoulder, deeo punt, and to 

generally create the prospect of inexpe . .,.ienced. operatives being able to 

quickly strike a reasonable level of pro~uction efficienCj. Elimination 

of the shol~er also allows the user to moz~ easily clear the contents 

of a jar. 

1.1.3 To rationalize the finish (see footnote) so that customers would 

have the benefit of potential bulk purchase of a single size of closure. 

There are, of course, implied mould manufacturing benefits also. 

2.0 The cloSllre is commercially available in Etlrope, but its 

manufacture could be of interest to a local concern, involving, a.s it 

does, a single tool set. 

3.0 Squat jars are intended. for honey, preserves, dry foodstuffs, 

and the like; tall jars for such as fruit juices, where it is required 

to ?OUr from the jar. The 15 cl jar is envisaged for beeswax products, 

toiletries, etc. 

3.1 This uroposed minimum .jar range is sten-ped evenly for ca'D8.cities, 

but the net weight of contents would obviously vary with the nature . 
of contents. For example, the 35 cl jar will take 500 g of honey, and 

is the au'OrO%imate metric equivalent of the i~erial 1 lb (454 g). 

4.0 The marketing drawings have been prepared to allow for a market 

~nal7sis and an ~ssessment of mould making orinrities to be made. 

c 



!"ootnotes: 

i) The e:roression 'finish' is in universal use in the glass 

industey to describe that ~rt of the ware .,,hi ch, by traditional 

methods was made last, but which in modern machine production 

is ma.de first. In the cases of jars, this is the 'bayonet' or 

screw fi:cing, and takes place during the ·~ress' o~eration (manual) 

of the semi-automatic 'nress and blow' process. 

ii) In addition to pressing out the finish during this first stage, 

the 'parison' is formed. This e.'l"lsures even glass distribution 

in the second, or 'blow' sta.ge cf the process. 

iii) A specimen closure is retained by Mr. Msiska. 

iv) With the exception of smaller quantities of amber jars, the main 

ne~ i of the food packaging industry is for jars made from white 

glass, so that the colour of the contents is not distorted. 

v) It is also proposed that these jars, with closu:.·es, be offered 

for sale through normal retail outlets as preserve and storage 

jars. 

Groun 2 - Domestic/cnmmercial ~~.£! Pressed oroduction: Semi-auto P + B 

1.0 Conceived as a minimum range of decorative ware, most pieces 

being adaptable to more than one use, the main design objectives were as 

follow: 

1.1 To embody export ootential, in addition to home market appeal, 

in a range of visually related ware. 

1.2 To accept as a virtue th~ existence of sand deposits with an 

excess of FE203, where the resulting colour could be taken as an essential 

~art of the character of the ware. 

j 
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~.3 To take into account the requirements of the commercial market, 

e.g. ~_ng, when cietel"!nining forms. 

1.4 To take into account the production planners' need to balance the 

-pull on the glass melting tank, by keying antici";)&ted larger volume ware, 

e.g. tumblers, to semi-auto production. 

1 • 5 To inject something of an 'Af'ri can' character and a freshness of 

approach to the ware. 

2.0 The theme it is proposed to adopt for :falaWi is the 1Dragon~m' 

leaf cluster for open forms, Sil.ch as bowls, and the Dragonpalm bark for 

cylindrical forms, such as tumblers. The proposed. treatment for each 

piece, it is suggested, would result in a range of ware of character, 

appropriate to a compa.n;r taking pride in standards, and to mazmfa.cture 

in white, green or pale amber glass. 

2.1 The proposed items, used i~natively, embody potential for the 

build-u"f> of a. positive product identity, pa.rticularl;r in overseas markets. 

This can be of great value when items of ware a.re made U'!) into suites, 

or sets, in printed !)8clcs, and oossibly su~orted by '!)Oint-of-sale or 

other nromotional material. 

3.0 In addition to being sold a.s single pieces, or in bulk to 

commercial outlets, some e~les of how these pieces can be made up 

into sets, or suites, are as follow: 

3.0.1 The medium bowl and six small dishes would form a.n economically 

priced fruit set. 

3.0.2 Add a. turned hard.wood tray to 3.1 and it becomes an:!ors i'o~'.l'T!''? 

set. 

3.0.3 The tall a..~d squat tumblers can be oackaged in a wide number of 

variations, with and without the decanters. 

.... 
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3.0.d ~ecanters can be made into sets of different coloured glasses, or 

bad~ed 'whisky', 'Brandy', •Pori:•, 'Sherry•, 'Gin', 'Claret', 'Burgundy' and 

so on. 

3.0.c:: The large bowl -,.,ith six or ei~t small dishes and a. na.ir of carved 

hard.wood sel""1ers would make an interesti~ salad set. 

3.0.6 Six tankards with one bar jug -.rould make an acceptable gift set. 

d.O The finished working drawings indicate the scone for badgj.ng, when 

sold through commercial outlets. Badging would become an adjunct to ACL 

activity, nossibly by means of decalcomania transfers. 

5.0 Mould pattern nreyaration for this war~ -.rould be by means of 

hand-carved leaf clusters, a~ropriately scaled, and transcription of 

the actual tree bark. The tree bark mu.st be selected with great care, 

to avoid excessive undercuts or high points, to ensure dimensional 

accuracy allowiz..; for casting shrinkage, and to allow for the right mix 

of horizontal and vertical banding for transcription to the ware. 

5.1 All the ware must be fire-polish finished, and consideration 

should be given to fine-grinding the bases of bowls and tankards. 

Groun 3 Blown ware 

1.0 Three nroduction lines a.re anticipated. The third line is intended 

for occasional pressed or semi-auto production and for the build un of 

mould blown oroduction. This latter would allow the introduction of 

containers beyond the capacity of the jar machine, where stoppered 

finishes are acceptable; for the production of thin-walled vessels; for 

what will probably prove to be the best production/mould cost balance 

~here narticularly low production volume is undertaken, and for the 

economic production of proving samples prior to investment in semi-auto 

mould sets. 
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2.0 An advantage of the method over semi-auto production is that when 

tare of circular cross-section is produced it can be 'spun' blown, 

thereby obviating an.v seam lines and imparting a high quality surface 

finish. Ware of other than circular cross-section would be •still' blown. 

3.0 It might prove necessary to send, say, two ooerative abroad to 

acquire a foundation for the skills involved. 

Orouo 4 Products for the Construction Industry Pressed Production 

1.0 It is ?ro-pc:jed to compete with the importation of 2 mm thick glass 

for glazi~ in low cost housing by the production of pressed panels of 

nominal 4 mm thickneGs. 

2.0 At a meeting with the Chief Architect, MinistrJ of Works and 

Sunplies, it was agreed that these panels should be 225 mm x 225 mm for 

accommodation in glazing bars spaced at 250 nm centres. 

2.1 It was further agreed that in view of the likelihood of some 

'ring marking' in the production of these panels, a shallow allover pattern 

on one face would be acceptable. 

2.2 It is recommended that the selection of this pattern be delayed 

i..1ntil the mould maker is selected and his ma.chining facilities checked 

out, as a 'mechanical' t~e of pattern would be most a.oprooriate. 

2.3 It -..m.s ~gested that these nanels would be a.cce~table for glazi~ 

bathroom/lavatorJ windows in better grade housing. 

2.4 The panels would also be suitable for louvre· frames. 

3.0 The nossible production of other glass nroducts for buildings 

was discussed, as follows: -

3.1 ':Tall tiles are not ma.de in Malawi, due +,o the relativel~r SIT'.a.11 

ma.:-ket. A ,reliminarr assessment suggests that this could be for some 

10,0CC square !Tletres of tiles ner ~rear, equal +,o 1 ,OC0,000 sin~le tiles 

100 '.T'.m :or: 100 mm ':ler ~rear. A tyi;ii ca.l ~o st ·,as sugg~sted a.s 50t -;:ier tile. 

.. 
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3.1.1 It is !"ecommended that a stu~y be undertaken into the feasibility 

and viability of manufacturi~ wall tiles in ~lass, ar..d into 11ethods of 

installing the tiles. 

3.2 A similar sit-.:.ation, as 3.1, apnlies to roof tiles. ~ere, however, 

it is antici~ated that it will '?"Ove more iifficult to reconcil~ the 

~er~o!"!!'ance/installation requirements of the tile with the ~r~duction 

requirements of ~he 5lassmaker. 

3.2.1 It is recommended that a. stud.7 be '.llldertaken into the !'easibility 

ar..d •riabili ty of ma."lUfa.cturing !"Oof tiles in glass, and into 11ethods of 

:nstalli!lg the tiles. 

3.3 '!lhe Chief Architect expresserl an interest in the use of hollow 

;lass bricks as a feature in some buildings. 

3.3.1 It is recommended that the viability of uroduci?'lg hollow glass 

bricks be studied and reported. 

~roun 5- Customed nroducts 

?!-essed, Semi-auto, Blown ~roducticn 

1.0 This section describes ware commissioned by customers, t'ull or 

na.rt ~ould costs being levied against the ~stomer, denendin~ on the 

level of exclusivity ~eed, and the ?reduction volumes i~tolved. 

2.0 An e:xam~le is the uro~osed 1 litre canacity multi-trin milk bottle, 

where mould, or ya.rt mould sets, would be en~cJ.~red ~-rith sneci!'ic customer 

lo~ and address information. Such bottles coul~ oe inade on "';he .:a.r 

machine. 

3.0 An enquir;r has been lo~ed. by the Chief Executive, Southern Bottlers, 

Blantyre, for the evaluation of a 1 litre ca~acity multi-trin squash 

oottle, where an order ".l'.Uantity of 500,000 has been suggested. Southe'!'!l 

Bottlers are nre~arin~ a ietailed desi~ brief. 



~.1 !+. is :-ecommended. that this desig?'l stud.v be unde:=-taken. 

d.O A :urther enquir:r ~or glass floor tiles for use by Southe~ 

3ottlers has also been verball7 communicated. 

~.1 !t is recommended that this O!T9ortunity also be studied in 

con.junction with the recommended buil~ir.g nroducts study. 

<Jrcun 6 Scientific and La.borato:rr ~ere 

Lamo worlt nrod.uction 

1.0 It is proposed that an ar~ement be reached between the nronosed 

new ~onroan.y and the importer of laboratory and scientific glassware 

whereby the country's requirements for flasks, beakers and test tubes 

be mirchased direct from ~he new comt)S.ny. 

1. 1 The ~rocedure for the col!l1'anY would be to i~ort sunplies of 

boro~ilicate tubin~ and, from this, fashion the above ware by means of 

la.nmworirin.g techniques. 

1.1.1 The two-fold benefit to the comt)S.ny would be the dif~erence in 

the cost between the tubing and the imuorted cost of finished ware, as 

contribution, and the introduction of f'l1rther skills, which can be 

develoned. 

1. 1. 2 The necessary skills to the level envisaged could be im'!'CLrted by 

a. UMIDO expert on ~. relatively short mission. 

1.1. 3 The lamnworkin.g eroert could be 'briefed to identi·.:.~7 f'1.1rther 

onnortuni ties for the com'!'any, within the immediate le"rel of skills, a.nd 

formulate a forward ?rogra.mme for the further ~evelonment of these 

skills. 

• 

• 
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1.0 'T::i:r'!.o•.ls standards have been studied in an effort to i.dentif:r 

further market o-oportimities ".·Ti thi!'! this grou~. These a!'e as follo~·r: 

SABS 7'17 

S • .\BS L!.09 

3S 1679 

1965: Standa!"l. S"Oec'!.fication for ~lass bottles 
for blood trans:f'.lsion and intravenous soiutions. 

1973: Glass winchester bottles. 

1965: Containers for nharma.ceutical dis-oensing. 

BS 1679 Part 6: 1967 : Glass medicine bottles. 

BS 1679 : Pa.rt 7 : 1968 : Ribbed oval ~lass bottles. 

2.0 ?!-om this stu1y, the conclusion is that the com~any, in ~articular 

laboratol".7 and qua.li ty control, would not be !'ead~r for such ~reduction •1ntil 

some background in general glass manufacture had been E,"a.ined. Al so, 

the ~ifa.lawi market at this point in time seems to be below •riabili t~r. 

3.0 It is recommended that these a.s-oects of oossi'!:lle '.!13.Lufactu:-e be 

!'e-a~ura.ised, say, ·.rithin two years of com~any start un, and on a broader 

base than the domestic market. 

ACL '.·Tork 

1.0 ACL is the commonly used abbre-<riation for Ao~lied Colour La.belin~, 

and is a process ·-rhich allo•,rs direct printin.g- to glassware. The sa.r.ie 

ryrocess ~an often be used for the ~renaration of ".-tater-slide transfers on 

iecalcomania naner, ".-rhich volatilises on firin~, for ~and a:r:rol::.cation. 

2.0 See Cox renort rya.g-e 16, !)ars. L!., and Str::rnlementar-:• !!Otes. 

3.c T!'.e imnortation of •1nde~orn:ted '\lotths by Southe'!"!'l '9ottlers '.:as oeen 

confi!'!?led by the Chief :!:xeC'.iti,re as a ~ossi bili ty • 

:9efore ~ei;otiations ~ouli be 3.d•ran~ed it '.·rculd. be !lecess~~! to 

~. ssure that ~orr.-nan~r on the a.rea.s of ~oncer!! recoried i!l .;;heir 1 ett er 

- : -... -
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1.ated ,.-. Januar-J 1980, and to renly to the technical matters ::-a.ised b:· 

the Coca ~ala Comna.ny in a memorandum dated 18 Sentember 1979. 

3.2 !t is recommended the 3.bove actior.s be taken ,,~hen this st;ud~~ 

a.d,.ra.r.ces to "'."ro.:ect status. 

d.O Tl';.e existence of ~n ACL fa.cilit7 could be imnorta.nt to tile 

ryroduction, if r~alised, and to commercial bad.ging. However, detailed 

study mig~t result in a conclusion that such a facility ·l'lOuld be better 

sited at 3lant'.'T!'e in order to save t.he extra ha.nd~ing and transr:iortation 

~osts involved in a Lilon~Ne siting. 

d.1 A !Urther element in the equation, l:.kely to arise in the tiles 

study, is the possible requirement of a colour s~ra7ir.g facility, su~h 

~reduction being fired in the decorating lehr. 

J.2 Analysis of lehr ca.na.city, ar..d a ?OSsible need for two such lehrs, 

must await detailed stu~y. 

5.0 A mrr:xi enert ,.,ould be needed to teach the skills involved in 

these activities. 

Identifi~ation of Project ~erts 

1.a In the evont of this stud..y advan~ing to :i. ~ro.;ect, it i? -;tr"r.~ly 

recommended that it be ?laced under fJNDP/UNI~O management for a neriod of 

!lat less than two years. 

~r.d i~~tial develo~mer.t of t~e comnany's activities, ~nd the manasement 

a.nd ~o-oMination of the '·rork of the other exner-+.:s, :!S follow: 

2.0 ta:nm·ro!"king e:x:ne'.:'.'"t, s~e .. a~e 11, on .~ ~hor-t-te!'!Tl assi~~~e'!"l.t. 

_ _:_: ---· 



2.1 ~CL ex~er~, see ~age 12, on a. short-te~ assi;'!'.rnent. 

2.2 1lass technologist, on a :nedium-te!"'.n assi~.ment. 

2. ~ Je~ending or: the contractual arra.":.geme'!'!ts ~-ri th ";he SU"Oplie'!'s of 

the :~in eaui""Oment, training of the oroduction/~lant ~ainter.ance ~ersannel 

·-rould. ei th.er be ·.lndeI"'ta.ken by them, or 1li.g-t-t ~ec:uire TnIDP/1JNI:JC assistance. 

2 • .1 Soecialised. en-:;.:.neering assistance '·rould. )robabb· be need.ed. ':Jy 

"'.:he ~:!"eject ma."'la..g'er, because of the '·reiz!:.t of a.cti·rity :n this area. 

2.5 Short-te!'!ll assistance ~.;ould. alsu be needed. into '.':1B.rket/:nar'.<eti!'?? 

resea.::-ch, .1.."ld •riabil i t:v assessments. 

2. 6 T~e ·ra::::-ious d.esi.gn studies detailed in this re'9oM. 

:.o It is recommended. that 2.0 anci 2.1 above be ~·ren '!. level of 

~riorit7, as these could be a.cti•.ra.ted. in ad•rance of ?lasSYT'.a.king, a.":d a cash 

new started.. 



List ~f iesi~ d.rawin.g-s --
~al~lation sheets 1, 1/1, 2 

~al~1la.tor ~ro~e 

!!".nex I * --

1}ra:oh 1 - ~elates ~ana.ci ty to inter!lal diam/level of fill 

J~~h 2 - Relates 7ol. of material/wall thickness/internal diam 

Drawin~ 1/1 Standard ja.r, 35 cl (Fini shed worki.ng d.wg) 

'Jrawi?'l.g t/2 Sta."ldard. .ja.r, 35 cl (Ma.rket'!.ng dwg) 

Drawing 1/3 Standard jar, 70 cl (Finished working dwg) 

!>rawing 1/4 - Standard ja.r, 70 cl (Ma.rketi!lg dwe;) 

Drawing 1/5 - Tall ja.r, 1 litre (Finished working dwg) 

!Jrawine; 1/6 - Tall jar, 1 litre (Marketing dwg) 

!lra.wing 1 /7 - l!'all jar, 70 cl (Fini shed .,,orkin.g drawing) 

Drawing 1/8 - Ta.11 jar, 70 cl (Ma.rketir.g dwg) 

Drawing 1/9 - Detail of standard finish 

:Ira.wing 1/10 -

Drawing 1/11 

Drawing 1 /12 

Drawing 2/1 

Drawing 2/ 2 

Dra.wi~ 2/3 

Specification of self-sea.ling closure 

Standard jar, 1 5 cl (Fini shed working dwg) 

Standard jar, 15 cl (Marketing dwg) 

- Fruit bowl, 200 mm diam. 

- Frtiit/nuts/crisus/cereals dish, 125 

- Tankard, 50 cl, pressed with handle 

'Jrawir.g 2/4 - Bar jug 

Drawing 2/4 

!lrawine; 2/5 
!lrawing 2/ 6 

Drawin~ 2/7 

Ice-lip jug 

- !lecanters, 25 cl and 75 cl 

- Ti.imblers, 34 cl and 50 cl 

- Salad/friiit/muich bowl, 300 mm diam 

mm diam 

Drawing 3/1 - Proposed :milti-trio light wei~ht miL~ bottle 1 litre 

Prelimina.!7 irawing - Small ashtra..y 

Prelimina.!7 drawing - La.rge ashtray 

' 

., 
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MALAWI 

Technical report: Design of a range of glass containers 
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CALCULA T!OAI SJIEET I : GENERAL PURPOSE JARS 

CALCULA710N Tf) l:STA!USH f(El.~7/0N.Sll/PS 8l:Ti>JE&J CAPACITY+ i#JT~JJIU- 1J IMS. 

6.0 Giii CONSTANT sin sJ ~-r . ~, -1-=-, """-----r--.._,-----. 

v, 1., 

NOTE· Ti/IS CALCULATION WILL PK.OV/DE 

NOMINAL CAPACITY. ALLOW 8ft TOLERAIJCC

fOR SEMI-AUTO MAJJ/JfACTIJRE I AND 

2.3 JO FOR FULLY AUTO 

CAPACITY (11,TERNAL VOLUME) = V, +Vi+ V4 - ~ ~J 

CALCULAnotJ IN ~ ; 1/.1:!,IJLT5 nJ CM1 3 

Nora.· IUJIJLTS FD/I:,, 
3$ ct MID 10 c./ 

SUNNHJJf,() Ill B/l.APll I . 

I 

I 



CA/.C(JLATIO~ SHG6T 1/1 : G'&JISfA-J. PURPO.SI: JARS 

AlTE/l!l~rt~E CALCULATTOIJ : CAl'~CJry/1NrE1NfH,, /)/~S. ~il.~TIONSIHPS 

. . . 
M~.D ""'J 0,.3 CONSTANT 

0,85 .D "" 
NOTE I 71115 CALCJJLA TION WIU PROVIDE 

NOMINAL CAPACJry. ALLOW 8~ 

mtE:lfANCE FOR .5tMl-A UTO 

MAJJllFACrllRE; 2;3(o FllLlY AIJTO 

cAPA c1Ty = VoL. coNPL•r• cyL1llD1rR. - v, - v2 - v" (.,M,1.3 

WH~Er 

== I 7 854- D
2 '-1-

= Tr J) [ '- x (1!.::.J)} GMJ. J) =.])- 2J ,· d = x ff.s »-6) rx} 
J I 2.. 2 I I I 2 ( ll f j)? + X) 

x :::; .5 (JJ-6) 
SIN 25° 



7 

ClrLCUlATION SHEET 2. ·· 'ENER,AL 1'JJRPOSEJHS 

QUANTITll::S Of GJ.A.SS Ri(iiJIRED 'TO MAJ<E FINISHMJ .JARS 

6. 6 C1H CONSTANT 

0)8.5 ( J)+ 2t) C44C 

./)+2t Cut 

·±· 

NOTc. CALCilJ.ArJON TO 6/Vt NCMllJAL 

RI SUL TS. AU.OW 'TOLERANCE fOff!. 

SEMI- ore FULLY AUTO MANUFACTURE., 

AS APPlOPRIATF: 

I 
Yo/. rf 6/a~ - ~ '1" Y6 + V7 + V8 - ~ - copdct1j .· H~e,, 

V, =O. Z61<1 L1 { (.D+2t)
2 r ( ])+2tx 6. 6) + b0 62} 

V7 =d·78S+ (;+2t) 2 t.2 

v8 =4·2618 (l.3+t) [ ( J)+2.t)
2+{(,/)+ 2.tx (, 85x ~f2t]+.8.5(.J)+2t)j 

v.9=0.3rrrr.1.s~JJt-:ZtJ 
2

.,. I J 
'R.1 = 0.2 ( .D-r 2 t) - 7?> &E 1<.011 }J /)(:{) Off 

'R2 = (. 7.5 ~+ .2 t)1 
.. 0, .36 

2 - TO 816 ~OUNDE-!J Off ,f 
NO Tl .' R ljULT S ~OR. 

.J8 t:L ~110 'ID c.J, 
StJMMIHlJJf:sP IN 6flM'JI 2 
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TI PROGRAMMABLE 

PROGRAM RECORD 
PROGRAMM-BERICHT 
FICHE PROGRAMME 

Po1rtitioning \Op 17) Libro1ry Module Printer C~rds 
Speicher·Bereichsverteilungl 1 1 • • I Softwar•Modul __________ Druc&(.er ---- K~rten __ _ 
Po1rtition (OP 17} Module enficho1bl• lmprimante Cartes 

PROGRAM DESCRIPTION e PROGRAMM BESCH REI BUNG e DESCRIPTICN DU PROGRAMME 

CALCULA"f/ON ro :DET6/l.MI NE:- : 
pcAP~CJTY/111r~fllJfH,.~:1tM6~1 lE~f'L Of f1LL-'tELA71olJSH/PS 

2)RELATtVE .,OLUMf'S Of~~ ~~IJl~ED 1'0 M~l<E FINISHE:DJMl.S 

I ~ 'R., m 'R. 2 
I 

-

USER DEFINED KEYS 
PROQRAMM-AORESSTASTEN 
TOUCHES UTILISATEUR 

D 

.. 

.. 
c· 
o· 

~L"'!I" 
o'rt"~AUX o I 

, 1971T1.as1nstrument5 

USER INSTRUCTIONSeBENUTZER INSTRUKTIONEN eMODE D'EMPLOI 

PROCEDURE 
o>ROZEDUR 
PROCEDURE 

DATA REGISTERS 
DATENSP£ I CHER 
REGISTRES-MEMOI RE 

' 
21 31 

t 

ENTER 
El NGA BE 
INTRODUIRE 

.sro 01 
STD 02. 
5TO 0.3 

ST~ 01/-

(,NWj-) 

, I ~I 

PRESS 
BEFEHL 
APPUVER SUR 

DISPLAY 
ANZEIQE 
AFFICHAGE 

LABELS (OP 08) 
LABELS (OP 08) 
LABELS (OP 08) 

INV~ :ins] [CEj :cut i•:rJ L~·J 

1-,.' [ 1/sj rsfoj ;mi '~ [Y•] 

[[ I; I 1 J [.;-] rc;101 i xJ 
r-i [-; [R5Tj '. + J fil/5) i · l 
:+1-j ['=) rm 1111 .. ---.. --• --.. -----.. ----.. ID .. ---Ill Iii -.. ---e I , , 

e I --



J>E5/6N Of 
~:i~~ -=;c;o-=E:~N~E:flM..~~~'~U~R._.P~OS~Ft~~.J~H~~~s~-- ~~1~i _2_e6N -~--
TITRE PAGE DE 

PRvGRAMMER DATE 

::g~:::~~EU~ER ------------- g:i~M ------

LOC CODE KEV COMMENTS 
ADR KODE TASTE BEMERKUNGEN 
ADR CODE TOUCHE COMMENTAIRES 

~l!C 0 
2 -- ---- --- -- ------ -
3 ---
4 ----- - ----·---
s 

-~-------- -

6 ---- --·-·-
7 

8 

9 

0 

2 

3 

4 

~ 
I---+----~ + --+---- -------

---+----+------'-.,..------+-- - ----
5_ 

6 

0 

= I---+---+---
2 

3 

4 == 
5 ~Jr-_ 

..__.s _ llEC Q5" _____ _ 
1---7 I- _X __ _ 

8 ·2b18-

--
3 ---2 _ __x_ 
4 = !) 1977 r..,s lnttnimontl 

7 

8 

9 
-

0 

6 --- --· 
7 

8 

~ 

0 

3 

4 

2 

3 

4 

" fj 

l 

fJ 

'.) 

- - ---

= 

-- -~ 

-~= 

-'-z.- -

TI PROGRAMMABLE ~ 
CODING FORM 
KODEFORM 
FEUILLE DE PROGRAMMAT1·";'1 

? 

3 

4 

s 
6 

7 
---

8 

--
.: 

3 

4 

7 

8 

') 

,, 

-
8 

9 

0 

2 

3 

4 

7 

~--_ ~7-----

MEHGED CODES 
KOMBtNATIONS·KOOES 
TOUCHE!> COMBINEES 

62• • nrsroj • SJrGro] • 
63U • 73 Rel, m 84--
64- • 74,su~ m 92 111¥: [51 

TEXAS INSTRUMENTS 



.DE:Sl6N OF 
i:i~~ (iENS(?At PVR.105E:- JMl..S ~:1~ii.3_~6N --3_ 
TITRE PAGE DE 

PRvGRAMMER DATE 
PROGRAMMIERER ---------------- DATUll.' -------
PROGRAMMEUR DATE 

LOC CODE 
AOR KODE 
AOR CODE 

4 

KEY 
TASTE 
TOUCHE 

--,____ _____________ ___,,__ _____ _ 
5 

6 
7 

8 

9 

0 

1 

2 

3 

4 

5 

9 

0 

4 

5 

6 

7 

8 

9 

0 

2 

3 

4 

5 

6 

9 
0 

2 

--

8 

--~l 
2 

3 

4 

5 

6 

9 

0 

2 

3 

4 

H 
8 

9 

0 

J 

4 

~ 

6 

8 

0 

2 

1 

4 

5 

6 

7 

8 

9 

0 

j 

TI PROGRAMMABLE ~ 
CODING FORM 
KODEFORM 
FEUILLE DE PROGRAMMAT'"~ 

3 

4 

8 
Q 

(I 

J 

4 

5 

F> 

8 

8 

') 

G 

4 

A 

9 

\• 

2 

4 

Fi 

8 

KEY 
TASTE 
TOUCHE 

COMMENTS 
BEMERKUNGEN 
COMMENTAIRE 

MERGED CODES 
KOMBINATIONS·KODES 
TOUCHES COMBINEES 

62• • 72[sioj • 83[Gto] • 
63. • 73 fACl_; • 84 •• 
64.. 74[~. 92:1f1Yi fSl 

TEXAS INSTRUMENTS 
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Maximum 
level of fill 

Finish as per Dwg 1/9 

Glass _!__ _______ - ---- - -=-l-::=-=:::-:-:i ~· ·, __ J foler~e rn I = - ~ · 1 
I I 
i 

Minimum 
level :Jf fill 

I 
i 

1____ \ 

Scale: 1:1 

Capacity=350 cm3 =35cl 

1 Rad 

' 

' 15 
~ 1 .. 

~ 

I ,, 
1-

69 Dia (Ref l 

66 Dia 

60 Dia 

·-< 

-- i 
'I 
: I 

--~ :1 

: I 

I 1 I 

'""'---~ __ __._ ___ ----;"""\'.!-. -------,--. 

:11 
___ t ' ........, 

--

/£L 64: Dia 
.;~~~it~~;')~z:~:~,~'~'~;- ----

------h 

15 Rad I 
(blend) · 

\ 
\ 

\ 

1J~ ~ 25° 

20° 
-----· i 

-, : 
I l 

' ! I 
' I I 

',-- - I I 15 I I 

Limits of 
optional 
crinkle finish 

• 
112 

I I ' ' ~ {~-J X i I I -i-- -- j 3 

/ 

1 

. '- 59{lia_ -~ j r - _ 
1 

L- __ _§l_Oia_f_ 2,S Rad 

78,5 Qt. ! .._ .. 

Mould internal profile- Scale:2•1 140 R~ 

·---
Notes: 
l All dimensions 

are millime tric 
2.Dimensions are 

for :.. .:!mi-du to 
set-UP. 
For fully auto 
reduce •112 to , 
108 and glass , 
tolerance band ' 
from? to 2 · 

©UNIDO 

Orawina no 1/1 

-



Glass manufacturing tolerance 

• Minimum 
level of fill r-

Max imum I 
label height 
=63mm L_ 

,,....~ '.< ',;' ~\'-'. "":""",1~~,1,-...' ..:-,1~ ·-,;;...,:-...:::;: 
\71 1 ·~·.-_ ...... ,,...,,,,_, 1-J_''",-. ..f;-.. <1 \1 

~,·~~~~~/1,~:-3!~~, ~\~~:.:.~_':. ~~<' z~1 1 
\ ,t -;:.-....- ,:..._.-,-/, l/~1_..,,, ..... ,\1\ /I,..-\/- I"-,"-..., 

,, -_..\'1::-.'..~:-l::::1;."-~;<...~ t--~,, ... _,~,;-1~:;~: 
\~~~-!~; '\~::__~--!_...--..~ii:::--_{~-,..-_\(~"!~/ 

1\...-~ 1 ~;-,1 ,,- 1 1~~'7 ... ~( //.._'-\:;)~,.::,-y-./7 

I WWW I 

\. 78,Smm Dia J 

l 
Total height of 
jar+ closure 
=113mm 

i 

Notes: 
1 The quick

action self
sealing closure 
is interchange
able within the 
full range of 
standara and 
tall jars 

2 See Dwg no 1/9 
for closure 
specification 

©UNIDO 

21 Dec 1979 

Drawing no 1 /2 

i. 

----• 



_____ __,,,6c.o._9-=D==-ia. IBill__ ___ -.J 
Finish as per Ovg 1/9 rr- ----~__J)!~-----., 11

1 

1 Rad ""l 60 Oia , -- -~ ---- I _______ __, ,4 ----
1 -, 
'11 I 

l 
Maximum 
Level of fill 

-- f - 3 

I 

¥~T:~a~- -k t--- r 

M!rnmum 
:..evel of fill 

~..::-----::.:-: __ =---::-·T-·:::::_=._~-:--- -

----- - --_____ ___,..~-·---------- --- --- - ------

--'--- -'-----------
Scale: 1 :1 

Capacity:: 700cm 3 = 70cl 
i - ' 

l \~~!..~ !.:::.~ \' 7/' 1 ~-<.._!1'1'_!\;;:!\ ":...~;"~ 
: ~~,~~:.'i~"/\~-i/(,~":J/~~~-.._!.f/~ 1 1'1"!1 

1
- /\'I -\-/.,.,1,,....,..- /\ 

Limits of optional crinkle/ 18 (.~~'{~!..\~~~, 
1 

1 I \ 
I ~ I 

f- 2S 

20° -I I ~ 

finish --- '.{~,._),,i;-
L ~~~'~':::::::=====-=====-~~~ I 

L -- ' , -

,3 

l 

• 
152 

t 

2,5 Rad _______ /, 

Mould internal profile Scale 2x1 _ 

70 Dia 

78 Dia 

92_2 Dia 
, ' 200 Rad _r " 

~ ! 

I 

Notes: 
1.All dimensions 

are mill i metric 
2 Dimensions are 

for semi-auto 
set-up. 
For fully auto 
reduce •152 to 
148 and glass 
tolerance band 
from 6 tot.7 

©UNIDO 
StandardTAR 

I 70cl __ c;__ap_~~ity ___ 

. 
18 Dec1979 

f Drawing no 1/3 

I. 
~ 



Glass manufacturing tolerance 

+ 
Minimum 
level of fill 

t 
I 
Maximum 
label height 
=80mm 

I 

<i:..)·,';:. \~,· .... ~'~'''~ \ 1> 1 \~1,,l~v'· 
\,,_.,,,.~....,,I:::::\:::.'~,....._-.\-\~ I :::::

1
,... ;,I~\- t 

,.IJ~/,...~.::'I-' I' /'I./ I 11'.:_.\ 1::::,1/,,..'---.f\')\· 
,_,,,..~I'\/-/ ... -J_-1- \;: '"'·"'' 1-:::: /; \ .... ,,,.,,_ '-:.""\!..'' >' /...._,/ 1...::.11-...: ,_' -..- -- .,..\/, ..... ,~,, 

( ..... 1.,:~ ~ G~ ... ::-\1~ \ ~,1~f-'.!.~11 ~ '';'1'-'7)' 
I~~/.!_-;\ I-; 1,: J ';;~'::_J-:J/:::,... ~/..)T .!~' '\'...'/~~· -:,.,,,1 .... .!..\..::= .. 1~\,jl-,... \_:._:,1\J,~·11,1. ... 1)\ '-\ 

::!..' -,~'...!j'\_!'F...-~;/j.\;- \'J;-~,-:_-;,,, ..:;_,~::;..,....._;(\I 
·,..,,I;" .•• ,,/\;~\ 1..J. t, ,,,,..':;:'I,,\;:- I-.!.\,., \/_.,,,,,/,_..;_:I 

',~:_\"'-,'1' ,1/-..:.'...-'.!..1~,1..:.,-J.. ,'_ ,, ~'....:"1 \I .>J_' 
)-I\'---; ,1:::-,-: ,' 1 .... '1-,,.>:..:/ \I/\~:....;--/\ I~; 2- }-
- -......,, ..... ~--,1i;...::::,\-\ .. -:..-,1\,-.,..,_,., \ 

;-~·-... .'~ ... J ... ::..1, ....... ...!::,-,_~/,_-/ _, ....... /\( 
-/\'\/\/\/\-1-...< '/\-/\.'/1/~1-\ 

1
4 

92,Smm Dia ~I 

Total height of 
jar+ closure 
=153mm 

Notes: 
1 The quick

action self
sealing closure 
is interchange
able within the 
full range of 
standara and 
tall jars 

2 See Dwg no 1/9 
for closure 
specification 

©UNIDO 
Outline of 
standard JAR 
70 cl caoacit 

21 Dec 1979 

Drawing no 1/4 

• 



Finish as per Dwg 1/9. 

HaximUm. ".1 

level of fill 

~9 Oia!Ref~ 

. F660ia i 
, i I 

', i r _ _§__Q_Qja !: Iii 
I (1 

. 'I: 

_1Rad 
/ 

L---------~-~ ... 
22 5. 

Glass tolerance r- ----

Minimum 
level of fill 

1. _ -

Scale:1 :1 

fl , 
1-

Limits of 
optional 
crinkle finish 

·, 

' l 17,5 
l 

2,5 Rad 

Capacity=1000cm 1 =100cl=1 litre 

ii. 
L~:-_.·_ f "'.:::::-==:-.::r...J w--- --, 

,.I I 
~)~----~-- --+-------~-----4 

.J§~t.~!~t~:~;~~ ( 
· 15 Rad· 

(blend)! 

.. =-~~~=111---1 
-·--------r ' 

3 

\. 
... L--+-·25° 

15 Rad 
_ (blend) 

,~'.;j,_{· ~~.~· ~ :-· ?.f ~:~~==·~i~~ 
:;~,~--~ 

i-- 67,5 Dia 

20° 
-~ "/ 

/ 
! 

I 3 
I -l ·- ·--- .J 

'-·- 76,5 Dia -
- 90 Dia -

If 

225,5 

Notes: 
1.All d;mensions 
are millimetric 

2 Dimensions are 
toe semi-.au to 
set-up. 
For full~~j,lto 
reduce •"225,5 
to 215 and gJass 
tolerance cand 
from 15 to 4,5 

©UNIDO 
..... --------~ 
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Glass 
manufacturing 
tolerance 
I 

t 
f 
Minimum 
level of fill 

Maximum 
label height 
=158mm 

' 

''.:.!\~-:'j~JYV'I<'' .1 ~~ \/\ ,...-:_!-~ Y.i,~ 
·'~'--;\/'11(1, .... Jr..::.~1~,,; ,;':J 1~'/\~ 

;-., .... '.f,.-/""-'\/,~//l''/-.....1/','f-\ --1.:. .. 
,Jjl-\_l~I;_-...:/'-\'/-;,_ t1 -\ _/, \ 

,t-z':.!. \\/\-:::_~,l/-\/:_I,:, '-_/!_'-I::::.\-::// 
..2'-2 l ........ !...-;'.:::'!,..-\/J \).. \ -;--\- .l),,.... __:/, --1 ,-.II 
/';~I~ I~\".::.-/:;";_. '-\_;-~-.1-,1, - ..... '-\_!_1\-'\-I J;\,l.;--t~~ ~~~,' {D~ i, ~1 '-;/,1,'~ ~J 'j'/,7':(, ~<..\ 

~f'-!.\-L .... ~'/'-:.! "~ ...... ~~ ~\'/~'~ '~.:::...~...._-,,~}\ 
-,. ~',..-I -1, 1-1- \"-It I 1-...).1 :...1, 'l'\:1 \,-, 
·J.!,.,,.,,~ ..... ,~ -~-'I-,, .... _,-,, -)j.\/~ ,..\/ . - ,- ...... ,,\, ,- ")..\~ ..,,,,, ....... ,, -'.,.. 
,,,~ ........ -===~;\;\-.,~-7'J..'1 , ...... ,.-;)..~ ....... ,-<'", /\ 1,.-...;I' 

(.. 90mm Dia ... I 

Total height of 
jar+ closure 
= 226,Smm 

i 

Notes: 
1 The quick

action set f
sealing closure 
is interchange
able within fhe 
full range of 
standa1·a and 
tall jars 

2 See Dwg no 1/9 
for closure 
specification 

3 Suitable with 
ACL as multi -
trip jar 

©UNIDO 

24 Dec 1979 

Drawing no 1/6 

I: 
~ 



Finish as per Owg 1/9 ~ 69 Oia(Ref~ 1 Rad 

Maximum 
level of fill 

L____ __ - ----- ----- ---- -- -

Glass tolerance r--

Minimum 
level of fill 

J_ ___ _ 

Scale: 1 :1 

i--

" --
ii' 

66 Dia 

60 Dia 

_, 
II 
Ii -

T 
22 

, !__ _____ _ 

"e:: ~c:ci\: := ~ 

i 

Limits of 
optional 
crinkle finish 

i 
\ 

--"-

' ' ' 

I 
I 
I I ' 
l- t--2~ 

20° ..... 

I 
I 

~ 11 __ i 

f 3 

' T---- -- - ,,,,.3,-,.~~..,..,.,..,,_,~ 
I i..,.\'·' -... :-.... -,,,,,,,\ 18 

1
,\:i;.-;~~~~.;-;:,1-;~ , _ I j 3 

----- --'----- -- ':;-'·'' .. - , -_ --- I =-----=-- --------=---. 
11 I I 

Capacity = 700cm• = 70cl I r 7:~5~:11

-JJ_,1 1 •• 2,5 Rad t .. ··e~~;.J .·J 
i 
L__~165Rad 

, II 

: 182,5 

Notes: 
1.All dimensions 

are millimetric 
2 Dimensions are 

for semi-auto 
set-up. 
For fully auto 
reduce 11182,5 
to 17 4,5 and 
glass tolerance 
oand from 11,5 
to 3,3 
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Glass manuf ac tu ring 
i 

l 
t 
Minimum f
level of fill · 

I 

Maximum 
label height 
=120mm 

j __ _ 

tolerance 

,i~~ltf.~r~~:~~:i,:~: , , ,j~~,, 

.,..._,, \ ,,...,:,-::_,f'-.1'\\..:::.\...._,, .... ,I\\ I,,.. ~l' 
:~!_-'2_, ._:-1::>·-.:/~/.._/~.-~1..:.._'l~1,,_:.:I, ~ \~/,'\ -;::~~ 
,\I_,-:,.-\ "'-;- i,f--..-1-~>~~-:-,;>,, -z_:->';\/'"1,~1\-· 

~~.::- ..:~-~---:--"'1;~ ~ ~;~~-~{"C \_1\2 ~;:_,~,: 
~'.:::.' \ 1/....,--..l,,1_,·, ''-.. •'' ,,.i,--..,,,..,., .... 

I I --, 

~_[?jTim __ Dia_ --~ 

-- -~ ----- ----------------------------~-------·--·-· 

~, 

I 

r otal height of 
jar+ cl nsure 
=1B3,5 mm 

Notes: 
1 The quick -

action self-- i 

sealing closure I 
is interchange- I 
able within fhe 
f ult range of 
standaro and 
tall jars 

2 See Dwg no 1/9 , 
for closurE~ · 
specification 

3 Suitable w1 th 
ACL as multi -
trip jar 

©UNIDO 
Outline of I -------------------

tall_ JAR ___ _ 
7 0 c l __ ,_£~~~lt~---------

, ·o~a:~~~9n7: 11a] 
-· ---~- --------~~--



Pref erred 
position of 
ring joint __ _ 

11 I 
~' l -

1. 

3t t 0,5 ' 

-·---------- -----------,-------- ---------------r 

Notes: 

69 Ota -
66 Dia ._. 

60 Dia -
3 Run out .. ;... 

! 

4 I j 

t
, :;:-- T t -

-- 1-- ·-- ... . ! ... ::~=+-r -~:=-

;~ n~-~ _- $~-- ----- H 

. I 

_; L3 Run out 

64 Dia -

-J 

-
_, 

i 
I 

~ 

1 Rad 
/F-·-····· 

l 2 5 , 
\ 

'",~- 0 ,75 Rad 

Typical detail-
4 starts, 
eq ua~t y spaeed 

1.All dimensions 
are millimetric 

©UNIDO 
JARS-Detail of 
finish: 4 start 
bayonet closure 

I I 1 a 1 

NB. Mould maker must check this detail wi ~h a specimen closure 0Dec1979 
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./-~.··--~ -
----~- -- - ~ 

-t .:::-~ "-, 

" " \ ', \ \ 
\ \ 

I 
- r n ·------r-~r-r-

\ ; I I 
\ I i 
\ I / 

\ - I , , 
·, I 

Optional face ts to \,/,·"~~·· 
provide f ingergrip 

------<._ 

""' ' 

I tS~f • 
'/ Extent of seal __/ 

Material: Aluminium, 
anodised inside: paint
f inished outi;ide. 
Materials and finishes 
must be odourless and 
tasteless 

74 Dia , 70 Dia 
---""'~ -~. --------, ·/.//_,---

·- H H • -,/ 

t-. / 
I / ', 

, '-,_ ' . I 

'B t I f. . l _j__ "" ' ' t 
4 ~~~!s ixing ug __ ( -.~-::),<- : 1~ /~s Rad 

l~/ i ):11 "'-
L
I ~- __L__.--,- . , 

__ 1-__ ~ 

66 ( Typ)-Max 66,5 

[Notes: 
- 1.All dimensions 

are millimetric 
2 This closure 

must match jar 
finish: Dwg 119 

Projection@) 0 
©UNIDO 
JARS :specification 

I of self-sealing _ 
closure 
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Finish as per Dwg 1/9 

Maximum level of fill 

4-1· --

Minimum 
level of fill 

' 

Glass tolerance 

;--- ~i::. --- -- " 

Scale:1:1 

Capacity= 150 cm 3 =15cl 

~ 
I 

' 

i 
I 
~~ i-

--'-

69Dia(Refl 

66 Dia 

60 Dia 

-- - -· -· 

.... 

_. 

--~ 
-------~~-~- -- -- - - ~~-~~--- --- . -

B Rad 
(blend) 

a Rad 
(blend) 

i \. J1 

I/ 
//i i 

i I / , I 
2Ra_cL/ I r-------- L 

Scale: 2 x1 

Mould 

I 

641 Dia 

J___-~-

565 Dia 

64 Dia 

75,5 Dia 

j 

-i 

""· - f 300 

~ 

J 

35° 
y 

I 

iriternal profile 
; 164 Rad 

'. '4\J\/\ ' I 

i! 
I' 

f 

1 Rad 

• ' 11 
! 

j 3 

•· 
63 

t2 
' 

Notes: 
··-1 

1.All dimensions 
are millimetric 

I 

2 Dimensions are I 
for semi-auto , 
set-up. 
For fully auto 
reduce •·63 to 
61 and glass 
tolerance band 
from 3 to 1 

©UNIDO 
Standard JAR -
15cl capacity -

19Dec1979 

Drawing no 1 /11 



~ - -

Glass manufacturing tolerance 

+ 
Minimum 
level of fill 

L __ 
Maximum 
label height 
=26mm __ __. 

75,Smm Dia 

f 
Total height of 
jar+ closure 
= 64mm 

_J 

Notes: l 
1 The quick-

action self
sealing closure 
is interchanqe
able within tne 
full range of 
standard and 
tall jars 

2 S.ee Dwg no 1/ 9 
for closure 
specification 

©UNIDO 
Outline of 
standard JAR 

--~ 

15 cl caoacit 
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t 
N£1:.JSION MACHINED 
N/611J.f POJ.ISJfED 

+ 
~ 

~ 

EXTt.NT ~ DE.PTH Of /" 
~S-REl.IEF DE:C~Ar!ON~ ,____ 
LEFT UllPOLISllED 

I #i9'1 llRN[)-CHl!'J[;/) 
Pltn-E;f/IJ 

r~ 

\ 
I 

_ ____.,. 
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22_,5° 

~t 

/ 

I 
i 

1400 

I J 
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T 

40 

l -

X=15 blend Rad 

t -
j 

4' 
I 

-1l 
¢/ :~ 

200CN 

191 [);a 

-r i,s 

\ 

_.. 

' 
1 Plug entry 109 Rad 1 Rad 40,S 

/ 

---~~ --~ 

_ -- ----..;- , S Ring - ~ ~ -"''30o; '29415 .., ' joinT 
f d~~ Rad Rad! 

,~ 120° ~~ 771.~T!TIJ'~-f!l, - . . 1 .. · l :t/l!/~ 
\ , . 11. 1.m i ~/,-~,Ir''/~//-. '11_} ~'/:!/...... - - 2, 5 · ! H/1, '/·, ;1u11p:1; 

x . i !lf!!!f 11!1 \30° ' 

9 Rad 

90 Dia 2 Rad 

100 Dia I -
•·=Max depth of bas-relief decoration=1,25 

Allow decoration to taper off to a max 
of 0,25 over this distance 

Decoration expressive of Country of origin 

109 Rad 

t 
36 

~ 

L_ Scale, Full size 

80,5 

45° 

Notes: 
tAll dimensions 
are millimetric 

©UNIDO 
Fruit BOWL 
200mm Dia 
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..._ 

. I 

'I 

i 
i 

, I 

! I 
1 Plug entry-++-·~ 

I! 

26[ I _,rn = 
X=12Rad(blend) i L___~~-

r--
1,5 

125 Dia ---1 

118 D!~---- - - ~ : 

t 
/II 

/It t' 075Rad //L I' I 

1~ ----+ I I I - ~ 

I --- • 

fj 'i .. 68 5 Radj 125,5 . I ' • ' I , ' "'-

12STR· , . 1na j23 
1Q!D1_ I 

2 5 50 

.I. s2 !l@jjl 1 , l~~=s;;::s;;~ci ____I T ~ 
L _ _§_2 ma 11 

1 

/w uoo < 
2 Rad 

ll'.· =Max depth of bas- relief decoration= 1 
I 
I Allow decoration to taper off to a max 
~ of 0,2 over this distance 

Decoration exoressive of Country of origin Scale: Full size 

Notes: 
1.All dimensions 
are millimetric 

©UNIDO 
Fruit/ nuts/ crisps/ 
cereals DISH 
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1 Rad 

--- _70 
' ' 100 :Dia _ _ __ _ ----- - -- -- - --- -

1,s Ring i~ ,___.91.b&_ __ -~ ·- ___ [_1_2_00_~ad __ ~ 12oo_Ra!l - - --
t ~--- - ,_ - -~--~ +-- -- - 12.5 Rad(blend1 

u , !' 70 R~.d I ~~ ,~>- _- -----_- --- - J_ 45 Rad 
r~~ \I ___ __.__ .... _________ -----, _l- : 
ti:· 75 Rad . . _ · ·. ~ , · ·-- "- ___ __ r : _____ ______:.-\,~ {blend)\-i-_"' - - }. ' '1--._• · · .J- - _, 
tc'2:: . I I c--..' I 

-:: - -~--+--- - ---- r , , :"'.-.../ , 

120 

' k 1 · ' I . 
\\_·3-0 Rad • , . 82 Rad -~\-\~-~-_// 66,5 .73 81 
~~t 75 Rad / · -\L_ --~~~T 

Rec:omf!l_~nde~ badging position 
14 7 u---l._t~~ -- ~/ . . ' :- --c .. --- ~- _ 250 Rad _,~ ~-- \ .24 I t ----\-__t_ _ _j___ __j__ -

\~sRad 

47 
l i 

t _ ---- '--T~-- -
- f : 7 Rad 

I· ---

2 Ract 70 ! L- 66 Dia 
.... ------ ' 

1 

I 
:A 

,-
i• 

i 
! ' ' ' -

lN ,_ I 78 [)ia ____ .J __ 2 Rad (Typ) \ r-· 
. 80 Dia Increase width 
-- (c:onsfructionr , ____ p_et~een pointsX-Y 

Detail of plain tankard Scale: Full size ' -- _ ?_R_aq_(_JypJ \' ''-'["'.·i'~f·u_·_1_·11u1t.-·, 1 2 Max · 11 1 1 ~: • •· · • , · , • 

... , I I'\ "' " ,. 11 ., ' '' 1-· .,,________ I 'I i/·1 1 '·1•· I 
' r ~--- ------,:;( depth of _11 1,ll·_· ., 

25 10 1 • ~ bas-relief ,1 _-Ifn 1 ·_ 1
// 

1 t ,. ,..:.- -L.J decoration L _ .rift;LJ~£.rilt:._;;J 

75 Dia 
40 Rad / 2,5 Ra~ __ 

'3 1 

View of handle in direction of arrow A Optional dec:orative bowl 

Notes: 
1.All dimensions 
are millimetric: 

2 Use this Owg 
in c:onjunc:tron 
with 2/ 4 for full 
detail of Bar Jug 
& lc:e Lip Jug 

©UNIDO 
Pressed TANKARD I SOc:l ca~acit 1 
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Lip formed as secondary operation 
to standard ~ankard - Owg 2/3 

, __ 
~\ 

\ 
·~-

I 
I 
I 
I 

I 
\ 

Recommended badging position 

t 

lN --.\ 
/ ',~ 

i 

/ 

Glass raised as f~r as practicable ( nom 15) 
in special neckring 
for secondary forming of ice-lip 
Remaining mould details as Owg 2/3 

l 

\
/~ 

\ 
I 

\ 
I 

I I I I 

\\ 
\ I 

\ ' 
I 
I 
I 
I 

'l ./· . 

/ .1 Rad 
// 

-.,.- ·--/ ·~ 1,5 Ring joint 

lN 
.I 
I I 

Plain Jug Decorative Jug-
Oecoration expressive of Country of origin 

// 
,,/· 

/ / \\ 
. +----....__ 

... \ . ' ......... "'" 
' \ 

I r---
1 

i 
+-

---+------

\ ' \ ------- ··l I 

+---+ --

~ ~ --

BAR JUG Scale• Full size 

··~t' 
. 

I 

' 

((_--=-: . . \ 
-, I \ ' : /1----

' .~I ,.. \. ,/ I '., t-: // 
··.. _,./ 

'--,___ - ,,,,.--/ t .. · 

... , 
) 

ICE-LIP JUG Scale Full size 

Notes: 
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~ - --- --...:- - - - --
-11-=-- - -- )i _ __,,._,n1 
,nr~--. --~· 
: ·-- - ~ _t___ c_-1 -\ \ -· 1 

'' 
I \ 

I t '- \. d I . ':_:-~ -r---' ! 

I 
P+B or pressed 
stopper with 
matching texture 

" " 1 / ........_ / - -

I 
' 

Al ternahve turned 
hardwood sphere 

-T 
i 
i 

7Scl Decanter 

Notes: 
1. The bark textur 

is transcribed 
from sections of 
actual tree, 
incorporated in 
the mould pat -
tern 
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Provision made for badging commercial ware in areas marked X 

Fire polish 

Squat Tumbler 
34cl 
Whisky/Brandy/ Juices 

Tall Tumbler 
SO cl 
MGl/Green/(oke 

Notes: 
1 The bark texture 

is transcribed 
from sections of 
actual tree, 
incorporated in 
the mould patt
ern 
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61 

1---

1 ~--· 

158 Rad :' 

~-~~--rr:r-=F, ===========;;z'======= 

120° 
L ______ _ 

-~----~~·--L· t -T 

40 Rad 

L ___ -,-----
2 

- -- ___,,__ 

, 
1 

11 Rad 
i 
:-

-
-. ....; 

. 1j6 Oia . 

148 Dia 
•=Max depth of bas- relief decoration= 1,5 

Allow decoration to taper off to a max 
of 0, 5 over this distance 

Decoration expressive of Country of origin 

"'/ 

-i 

Scale: Full size 

-j 
I 

I 
-1 ! 

i ' 
' I 
! l 

~ t 

I 
I 

I 
! 

I 
:62 

1 Rad , 

3,5 
f 

' ' 
164 
Rad 

f 

' 

120 

45° 

, 

Notes: 
1.Alt dimensions 

are millimetric 

C~)UNIDO 

Salad/ fc_uit/ p~_ncb 
BOWL 300 Dia 

24Jan1980 

Drawing no 2 /7 
'----------------------------------~ 

I 1 



r·---

' ' 

I 
I 

1 

I 
~t

k--· 
\ 

\ ,. 

_, 

-----+---::) 
~-- :_~~-::~\ 

I 

,/ 

--

--
\/ 
I 
I 

ii 

\l 
1• 

;...+- - -=· i - ----f 

--

't- t ! . 

Notes: 

, O_isposable foil cap 
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,-.. ~~· _-.....tj 
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' 

Skid resisting base 

-T 
20, 

__ L 

Embossing limits 
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- ---' 
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___ Mould joint lines ------
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sections fine -
machined. Square 
section left as 
cast 
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