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III. Introduction

1. Project Background.

The School Science Equipment section of the Ong Karn Kha 
Kurusapha manufactures educational, demonstration, and teaching 
equipment for the educational establishments in Thailand,
(mainly secondary), in conjunction with the Institute for the 
Promotion of Science and Technology (IPST), which is the primary 
designer of the equipment.

A UNIDO expert was responsible for advice and assistance for 
the initiation and operation of all manufacturing processes, 
including the production of plastic moulded components. (See 
expert’s terminal report dated 30/9/80: Leonhard.)

After the departure of this expert, additional aid was requested *«
in the form of t ‘Plastics Production Technician' (Project 
Revision, Budget Code I, dated 30/10/80), it having been decided 
that this section of production would benefit by a further input 
of technical expertise.

On the arrival of the Plastics Production Technician, iv was 
found that no mould design facilities were in existence, the 
toolroom was inadequate in terms of equipment and expertise, 
and the moulding dept, inefficient due to inexperience and 
general working arrangements. Contributing in large measure to 
the inefficiency of the moulding dept, was the poor design and 
condition of the existing moulding tools, some of which were 
manufactured in house and some by outside sources.

2. Summary of official arrangements.

28/3/75» Original project document signed.
Project Revision - Amendment to the project document calling 
further (Budget Code I.d.d. 3Q/‘\0/S0) technical assistance for 
the plastics section.
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Project Site: The manufacturing sections of the works were not
ideal in layout, due to lack of space and general working 
environmental arrangements. The assembly section was good. A 
number of machines necessary for toolmaking were situated in 
another factory some distance away and were used for general 
machining and maintenance work.

On January 2 6 ^  1982, the expert was hospitalised, and was 
absent from the project until March 29^^, during which period 
the entire project was re-sited in a different area. Whilst 
the assembly dept, was still good, the general arrangement of 
the machining depts. was still considered inadequate due to 
layout and general lack of space; the toolroom being large 
enough to house only one machine.

Government Inputs: 
(from 5/3/31-30/7/82)

Equipment: 1 Granulating m/c - £33,000
($1652)

Manpower: Nine personnel (Toolroom &
Moulding Dept,)

Counterparts: No counterpart provided.
UNDP/UNIDO: 1 Plastics Prod. ®xpert 12 m/ra
(from 5/3/31-30/7/82)

Plastics Prod. Tech. Expert: Arrival uate: 5/8/81.
Plastics " ” " : Departure date: 30/7/82.

Short Term Objectives. To improve the quality and competetiveness 
of plastic moulded components through improved mould design, 
toolmaking methods, and moulding techniques, and help towards 
achieving self sufficiency in.these skills.

Long Term Objectives. To contribute materially to the manufacture 
of school science equipment, thus upgrading the quality and 
standard of teaching and education in the Kingdom, in addition 
to creating employment and saving foreign currency.
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IV. Findings. Action Taken.

1* Main activities of the Plastics Section.

These consist of the design, nanufacture, and operation of 
moulding tools, to produce plastic components which form 
integral parts of scientific and educational items for use in 
the educational system of Thailand.

The activities necessitate the availability of knowledge and
experience in the field of mould design; personnel experienced
and skilled in mould toolmaking, and equipment of sufficient
quality and variety to enable this function to be performed;
experienced moulding machine operators and moulding machines ••of sufficiently high standard and capacity to manufacture the 
required quantities of mouldings. Plus adequate premises; and 
necessary items of ancillary equipment for efficient operation 
of all three departments.

2. General

(i) There were no adequate design facilities and personnel to
form the basis of a self contained plastics unit. Designing 
was performed sketchily by toolroom personnel and revealed 
a lack of expertise and experience; there was no organisation 
for recording design data.

Strenuous efforts were made to introduce practical design 
knowledge and a system which would continue after the 
expert's departure, with little success due to no personnel 
with the necessary background, qualifications and experience 
being made available. (Appendix k. Para 2 (i) Design 
Section.) Subsequent to the general summary of the 
situation dated 30**1 November 1931, (Appendix k, Para 2 (i) 
Design Section) the works draughtsman has been engaged for 
a considerable period planning the move to new premises.



After the move, he was the general factotum in repair,
renovation, ¿4fcJBeyair^-reHe»ft4agaa>̂  alteration, removal 
ar*d siting operations. This meant that he was unable 
to work with the expert in detailing moulds and standard 
mould bolsters, and the expert took over this operation* 
sometimes fully, but usually only in such a way that 
would enable the toolroom to proceed - this being a time 
consuming operation. This, however, led to a decrease in 
the estimated number of designs completed.

(ii) The range of toolroom equipment was, and still is, 
inadequate for making the required range of moulding 
tools to an acceptable standard, this in turn placing 
limitations on design methods. A further consideration 
is that, with the exception of one machine, all equipment 
is now situated in the general machining area (after 
factory re-site), including fitting benches; in some 
cases it is situated in a different factory, and is used 
for general machining and maintenance work. The area 
designated as "Toolroom" houses one machine only. This 
lack of suitable equipment was discussed with project 
management in the early stages, and recommendations made. 
(Appendix 5)

(iii) There are approximately 55 moulding tools in existence.
Of these 20 were manufactured in house, the rest by outside 
contractors. Due to faulty design, 13 of these have never 
worked at all. 25-30 moulds have been examined as they 
commenced production runs, and without exception these 
were found to be badly designed; and in poor condition 
owing to cheap and unsuitable materials being used, this 
causing undue damage, and wear and tear.
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Due mainly to these faults, moulding cycles are excessively 
protracted. Possible re-design, part re-make, and renovation 
were suggested in many cases and discussed with management, 
but the inevitable decision was that the expense could not 
be justified.

Instruction was given, on a job to job basis, to try and 
improve the product quality by experimenting with moulding 
conditions (pressures, times, temperatures). In some 
cases, small improvements were achieved, but the design 
and condition of the moulds generally prevented a desirable 
moulding standard being achieved, and often the curing of 
one fault led to the manifestation of others.

(iv) At no stage is there any quality control check on moulded 
product. This results in faults being discovered, in some 
cases, after the assembly process. It has been suggested 
to. management that application of quality control at the 
post moulding stage could improve the product by highlight
ing faults, • and remedial action initiated at this stage. 
(Appendix b. Para 3 (iv))

(v) There is uncertainty regarding positive data on the 
quantity of components required from a mould. In what 
appears to be a "play safe" attitude, it is assumed that 
numbers will be 3tnall in relation to generally accepted 
quantities produced by the injection moulding process.
An expensive mould cannot, therefore, be justified for 
economic reasons.

After the initial order is completed, repeat orders are 
received, and the mould eventually makes more product 
than originally intended with resultant breakdown, undue 
wear and tear and general diminishing of condition.
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This problem has been discussed, partial solutions 
suggested, and action initiated. (Appendix 6, Standard 
Bolsters: Appendix 8, Small Semi-automatic moulding 
machine.)

(vi) The equipment in the moulding denartraent consists of two 
expensive, high production *.nj ;ction machines, one small 
inexpensive one, and a vacuum thermoforning machine. It 
is probable that this equipment requirement was overestimated 
in the planning stage in terms of types of machine in 
relation to component volume requirement.

Even allowing for repeat orders, this volume requirement 
could have been fulfilled by smaller and less expensive 
machine's, possibly of a semi-automatic type, these requiring 
less sophisticated tooling • (Appendix 8. Manuoold machine) 
In the initial stages, the physically larger components, 
or any high volume order, could have been contracted out.

In a 6 month period from 1/8/81 to 30/1/82 the following 
production figures were analysed:-

1 oz Engel a/c
Total №  of mouldings produced = 65*350 from 20 moulds.
This averages 3*292 per production run. It was noted that 
32,650 mouldings were produced from 1 mould, making the 
average production run for the remaining 19 moulds I,?**?»

^ oz Engfcl n/c
Total №  of mouldings produced * 50,800 from 12 moulds 
Average production run » ^,233
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M-800 Terforae.
Total N2 of mouldings produced = 52,715 from 3 moulds. 
Average production run = 6,589

20,000 mouldings were produced from 1 mould making the 
average for the remaining 7 moulds ^,673»

(vii) At the time of writing, the vacuum forming machine has 
produced only a very small number of components since it 
was acquired in 1979*

(viii) Large quantities of plastic scrap (sprues, runners, 
rejects) were being stored in unsuitable conditions. It 
was suggested that a granulating machine to re-grind 
scrap Material (and, therefore, re-use) be purchased.
Such a machine was obtained locally in November 1981.

(ix) Mould costs can be evaluated in terms of material (steel 
etc;) and labour only, as reliable overhead figures have 
proved difficult to obtain. In industrialised or developed 
countries, material cost3 represent approx. 15?a of the 
total (this being an average figure); due to generally 
lower labour cost in Thailand, it is estimated that 
material costs could be as high as circa ^5% of the total, 
if normal good quality imported mould materials were used. 
Therefore cheaper unsuitable local material is generally 
used to keep costs down.

Moulded component costs (piece price) are again evaluated 
only i n l a b o u r  terms. Due to faulty design 
causing excessively long moulding cycles, poor mould 
condition in some cases necessitating the use of extra 
labour in trimming operations, and inefficient working 
arrangements, the labour content of the piece price i3
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far higher than it would be given good moulds and efficient 
working arrangements. In one case (Abacus Counter mould,
48 Imps.) the cost is estimated at almost 7 time3 that 
which could be obtained, the labour content of the 
trimming cost alone being higher than the labour content 
of the actual moulding operation. (Figures appended)

Abacus Counter (48 Imp. Mould)

1 • Estimated labour cost achieved by normal working.
48 impressions working on 45 second cycle, 
s 3»84o per hour.
= 3»840 x 8 hours = 30,720 per day: = 153»600 per week of 5 days.
Assume operator's wages at 1,000 Ji per week.

1 000Then piece price (labour) a . = .0065 %
153,600

2. Labour post in 5.S.E.
40 Impressions working on 90 second cycle. (8 Imps, not used 
due to insufficient machine capacity)
* 1,600 per hour
a 1,600 x 6 hours a 9*600 per day = 48,000 per week, (machines 
work approx. 6 hours/day)
Assume operator's wages at 1,000 Ji per week.

Then piece price (moulding labour) a a .020848,000
Plus Labour cost for trimming. (Student : 62 Ji per day)
36O pieces per hour (10 sec. average) a 2,520 per day. (7 hour day)
—^■ a .0246 % per piece 

2,520

Total Cost a (.0208 + .0246) Ji a 
This is equal to 6.98 x Normal Cost

0454 %
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(x) General Commenta (Plastics Section)

1* Instances occured when work was carried out on
moulds in the toolroom about which the expert was 
not consulted, the ensuing results not being 
encouraging. Similarly, there were occasions when 
advice and instruction had r.o lasting effect, this 
latter applying both to toolroom and moulding 
operations.

This communications problem persisted throughout.

2. Moulding projects insufficiently researched caused 
time wastage when requirements were changed, or the 
project cancelled, after long periods of time had 
been spent on them. This was prevalent during the 
first 6 months of the assignment.

3. Working arrangements are not ideal. Because of 
start up and closing down times in the morning, at 
midday, and in the evening, it is estimated that 
average machine usage is 6 hours per day, whilst 
operators are paid for 8 hours. It has been 
suggested to management that arrangements could
be made to have the machines ready for work at the 
factory starting time, and an operator overlap 
created at midday. This would reduce lost production 
time to approx. 15 mins, per day.
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3. Training
(i) Lectures and tuition in mould design to the plastics

section head and the senior toolmaker were commenced on 
J nuary 2 5 ^  1932, but a total of 5# hours only (up to 
l_*e time of writing) was given, as the expert suffered a 
cardiac arrest on January 26^, and was hospitalised.

Since returning to the project on March 29^, on the 
same day that the factory re-site was completed, these 
personnel have not been available for formal tuition 
due to pressure of work.

Instruction was given, on a job by job basis, in mould >«
design, toolroom operations and techniques, and moulding 
techniques, to the personnel involved in these operations. 
Discussions have been held with management (Head of 313.) 
and advice given.

Copies of lectures were made and distributed to 
appropriate personnel, and on one occasion two complete 
volumes dealing with mould design and toolroom techniques 
were photostated. (These volumes now being out of print.)

Charts for analysing and correcting faults in injection 
moulded products were issued. Standard type moulding 
condition sheets were also issued for recording data 
applicable to specific moulds when optimum moulding 
conditions were achieved.

Ho counterpart was provided during the assignment, or 
anyone who could be given working instruction in mould 
design, this being the primary requirement; it is hoped 
that the examples of mould design completed by the expert



- 11 -

will be used as guidelines in the future. (Although 
principles, or methods, of moulding vary greatly, most 
can be obtained from mould design manuals; whether a 
mould is successful in operation relies to a large 
extent on constructional engineering detail, and use of 
suitable materials.)

(ii) Included in the project budget are funds for a fellowship 
award to a candidate already selected, the chosen venue 
being the Central Institute of Plastics Engineering and 
Tools (CIP3T) in Madras, S. India. Copies of all 
relevant correspondence are attached (Appendix 7)» The 
fellowship has not been taken up as of this date, and 
copies of correspondence have now been passed to 
Fellowships Unit, UIJDP, 3angkok.
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V. Recommendations

1. In. view of the uncertainty relating to any potential development 
and expansion, or no development talking place, reconnendations 
ehconpassing both situation are made.

(i) Recommendations if there is to be future expansion of the
plastics section.
(a) The entire plastics section - designs, toolmaking, and 

moulding departments, to be an autonomous section under 
direct control of one qualified individual, who would 
be responsible only to the head of the School Science 
Equipment organisation*

•%
(b) Designs Department : To be expanded on an organised 

basis requiring the input of knowledge and techniques 
from outside sources. The head of this department 
could well be the one to be in charge of the entire 
section. In addition to supervising mould design, 
mould manufacture and moulding production, and being 
responsible for organisation, this individual would
be responsible for estimating and technical correspon
dence; and all quality control activities ( applying 
to mouldings and moulds) would be under his supervision. 
Suitable premises should be provided.

(c) Toolroom: Equipment should be aquired, using the list 
contained in Appendix 5 for guidance, and pr raises 
extended to contain‘all equipment and necessary sub. 
office space, storerooms, steel stocks, separately to 
other manufacturing sections of the organisation.
Key personnel to be trained by outside sources, and 
foreman to be accountable to head of entire section.
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Further recommended that T.H. machines not be used 
for general works machining and maintenance purposes.

(d) Moulding Department ; Existing equipment to be 
retained, one/tuo further small semi-automatic 
injection machines aquired (Appendix 8) along with 
smaller ancillary pieces of equipment. The department 
should be isolated from other manufacturing sections 
to lessen possibility of material contamination. One 
key operator should be trained from outside sources, 
or possibly an experienced local operator obtained, 
who would be in charge of the department.

Dependent on the scope of expansion, the department 
may wish to aquire a machine of larger shot capacity 
eventually.

(ii) Outside Assistance.
Two experts should be requested, as follows:-

(a) One qualified and experienced in mould design, 
toolmaking, and moulding techniques, also having 
organising experience, both generally and in detail, 
and estimating (moulds and mouldings.) (The provision 
of a full time counterpart would be essential.)

(b) One specialist mouldmaking expert, with experience 
of all toolmaking techniques, toolroom equipment*
Also having organising experience. (Counterpart to 
be orovided.)

(c) If expansion i3 planned 33 a definite go ahead 
policy, a3 opposed to piecemeal expansion, Expert
(a) should be installed at the inception, for planning,



obtaining equipment, personnel etc; This should be 
a 36 month assignment. Expert (b) should be in post 
9-12 months after (a)f and this should be a 2k month 
assignment. A total, therefore, of 60 nan months is 
envisaged initially for outside expert assistance.
If expanded on a piecemeal basis, the necessary 
outside assistance and supervision situation would 
become complicated, and impossible except on an ad 
hoc basis, unless someone with experience as generally 
outlined in (a) is recruited locally, on a full time 
basis; this is unlikely. In this case, the eventual 
efficiency of the department would depend largely on 
the rate and level at which T.3. personnel could gain 
knowledge and exoerienci by self teaching, using 
empirical methods.

It is envisaged at present that only two situations 
requiring a definite policy expansion of the plastics 
section could arise

1) A légistative decision at government ministerial 
level to orovide all primary educational 
establishments with the same facilities and 
equipment given to the secondary sector. Thi3 
would substantially increase the requirements
for educational equipment (and moulded components)

2) An organisational decision to move into and 
compete in trade or custom toolmaking and moulding 
This is considered unlikely.
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2. Recommendations if there is to be no further expansion in the
plastics section.

(i) A maintenance engineers department should be created to 
perform maintenance work and work of a general nature 
now undertaken by the head of the plastics section. This 
would enable the section head to devote his time to the 
plastics section.

(ii) A quality control check on plastic moulded products 
should be instituted permanently and continuously, and 
be the responsibility of the plastics section head. (If 
an overall quality control department existed this 
function could alternatively be under it’s aegis).

(iii) A 3 oz (8*f gm) "MAilUMGLD" semi-automatic moulding macnine 
requiring less sophisticated tooling should be purchased, 
this machine being particularly suitable for short 
production runs. (Appendix S)

(iv) A ’’Jones and Shipman” universal cylindrical grinding 
machine should be purchased (model 1300 ZIT. 10” x 27")
to widen the scope of machining operations in the toolroom. 
(Appendix 5) (Quotations obtained)

(v) A "Deckel” GK 21 die sinking machine should be purchased 
to widen the scope of machining operations in the 
toolroom. (Appendix 5)(Quotations obtained)

(vi) Moulds and Standard Mould bolsters designed (and some 
detailed, or part detailed) by the expert should be 
used as possible models for subsequent mould design.
This refers to constructional and engineering aspects, 
rather than the method or principle of moulding.
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A manual dealing with the general aspects of mould 
design should be purchased. (Name, author, cost and 
publisher provided)

(vii) Regardless of whether expansion takes place, or status 
quo maintained, the UNIDO fellowship for the selected 
individual (Head of Plastics Section) should be t^ken 
up as soon as possible.
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Post title

Duration

Date required

Duty station

Purpose of project

Duties
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U N I T E D  N A T I O N S
Appendix 1

NATIONS  INDUSTRIAL DE V EL O PM E N T  ORGANIZATION

U N I D O  19 December 153 0

PROJECT IN THE KINGDOM OF THAILAND

JOB DESCRIPTION
DP/TKA/7U/02U/11-03/31. 9. Z

Plastics Production Techniciar./Engineer

INTERNAL

Twelve months, with possibility of extension

As soon as possible

Bangkok

To assist the Government to design moulds and to produce 
thermoplastics injection moulding machines for the manufacture of 
science equipment for schools
The expert will work in close co-operation with the industrial 
designer and the counterpart personnel and will specifically 
be expected to:

1. Supervise the production of plastic items;
2. Scrutinise existing injection moulds and make possible 

improvements;
3. Design new injection and vacuum thermoforming moulds;
h. Set the variables on the plastics production machines to 

optimal performance;
5. Give advice on how to handle plastics;
6. Give advice on purchasing accessories which may be required, for 

plastics production machines and mouldmaking machines;
7- Train local personnel.

%
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SCHOOL SCIENCE EQUIPMENT

ONG KARN KHA KURUSAPHA 52 Ladprao rd. Bangkok 10, Thailand

Ktuun [¡jaciounshiDntnfliatis o j n r n s m u c j n s a m  52 n. a i n w s o  o . i n j n :0 n s ji n t u m o  fns. 3777481

To: Khun Payong Padanupong: School Science Equipment
Ong Karn Kha

From: G. Abbott
Subject: Plastics Section
Date: 30 November 1981

1) (i) After working with this organisation for some months, the
situation regarding the plastics section should be reviewed.
In this appraisal, an attempt will be made to identify what I 
regard as problem areas. Some of the problems would be costly 

, and difficult to eradicate, others relatively simple and cheap, 
but large or small, all have a direct bearing on the efficiency 
of the section*. Recommendations are made here and have been 
made in previous documents dated 3/"1 ̂ /31 and 5/11/31, some of 
which would have to be decided by future CKK policy and strategy, 
but all are open to discussion, should any action be considered.
Firstly, a summary of the general situation is appended below,

(ii) Summary
As a company, Ong Karn Kha is faced with the problem that the 
small production requirements for any particular moulding, as 
estimated initially, do not justify the expense of building an 
expensive mould. Estimated average quantities range from 2,000 
to 10 ,000,the lower figure taking the mould out of the prototype 

- category, whilst the higher f-.gure still does not justify an 
expensive mould.
Economics, therefore, based on the situation as it is at present, 
are dictating, to a large extent, the level of efficiency of the 
three main departments, design, toolmaking, and moulding; this 
applies to both personnel and equipment. The situation can be 
described as difficult is terms of attaining the desired 
standards, in that , j
(a) to set up an organisation 'capable of efficient production 

in design, toolmaking and moulding would be expensive and 
difficult to justify under present conditions, particularly 
regarding equipment, and '

(b) V/ithout the organisation (applying mainly to personnel), and 
equipment, efficient production of designs, moulds, and 
mouldings is unlikely.
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2) This paragraph attempts to identify the problems inrespect of the three
main departments.
(i) Design Section

Until the advent of myself, design facilities were minimal.
Sketches were made by the head of the plastics section, (this 
man being responsible for the toolroom and moulding machines) 
on small pieces of paper, these being used by toolroom personnel 
for machining and manufacturing purposes; the sketches reveal a 
lack of basic design principle knowledge, and constructional 
detail knowledge. (It should be noted that some of the unorthodox 
constructional methods used are necessary to accomodate the lack 
of manufacturing equipment, and the desireability of keeping 
costs as low as possible. Allowing for this, the lack of design 
experience is still obvious.)
No attempt was made to have the basic sketches expanded into 
working, numbered drawings from which records could be made and 
retained.
An attempt was made by myself to obtain the services of either 
the head of plastics section (Charoen) or tne senior toolmaker 
(Pirawat) to be trained for full time designing, under constant 
instruction and supervision, as it was reasoned that during the 

, period of assignment, enough knowledge could be imparted to
enable continuity to be maintained, both men having the necessary 
foreknowledge SPnd background. This would have meant probable 
organisational changes but in my opinion, the position created 
and the knowledge gained would, in the long term, have more than 
compensated for any temporary difficuties. As head of section,
Charoen would have been particularly suitable, but displayed no 
interest.' Pirawat was then assigned, but in a period of three 
weeks spent only two days with me, and indicated this was the 
probable pattern. Obviously, this was unsatifactory and the 
arrangement was cancelled. Other than these two, there is no 
one else of the required calibre available.
The present arrangement is that the basic designs are drawn by 
^myself in general arrangement form, giving all details, measure
ments in 6cale, and this is then taken over by the office 
draughtsman (Thanee), who expands it into a series of numbered 
working drawings under my supervision from which prints can be 
made, and issued. Progress is now being made in the production 
of working drawings. However, as Thanee does not have the 
necessary background experience to be considered as a potential 
mould designer, capable of carrying on when my 12 months assignment 
is complete, it must be assumed that, under this present arrangement, 
the situation will revert to it's original form, with subsequent 
deterioration. * . i

f
(ii) Toolroom I

The quality of moulding tools produced in this department is low, 
compared to normal standards which apply in similar establishments 
in developed countries.
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In my opinion, this is due to:-
(a) Lack of suitable mould making equipment.
(b) Incorrect mould design.
(c) Use of cheaper steels, and lack of heat treatment on mould 

components.
(d) Lack of supervision, resulting in faulty work and inaccuracy.
Discussing
(a) This has already been discussed in some detail in my 

communication to you of 5 ^  November 81. To summarise - 
the range of equipment is insufficient for the correct and 
efficient manufacture of plas’ic moulding tools. The 
limited collective scope of machining operations ;rhich the 
equipment offers imposes limitations on mould design methods, 
methods of manufacture, and accuracy. (The 5^h November 
communication presents a list of toolroom equipment which, 
in my opinion, is the minimum required.)

(b) This subject has also been discussed, in this communication, 
Para. 2) (i)

(c) In normal toolrooms producing plastic moulds, cost of 
material is approximately 15/j of total cost. (i’his is, of 
course, an^average figure.) Using cheaper materials reduces 
the figure to 8% - 10%. It is obvious that for large 
production type moulds it more economical to use better 
materials, and thereby reduce the production downtime caused 
by mould repairs and renovations. It is also more efficient - 
and essential - for some mould component pieces to be heat 
treated, to minimise wear and damage.
Since the initial production estimates in OKK are for between 
2,000 and 10,000 (10,000 being on the high side) the moulds 
tend to be made from cheaper materials, and mould parts which 
should be heat treated are not. On even short production 
runs, there is mould damage caused by moving parts "seizing 
up", preventing operation of the mould; and wear damage which 
is manifested as "flash" on the mouldings, which should be 
unacceptable to the production assembly departments.
(Flash also occurs by reason of incorrect mould design and 
moulding techniques, thereby illustrating the interelationship 
between design, manufacture, and moulding.)

(d) One individual is officially in charge of the toolroom and 
moulding department (the plastics section). In addition to 
these responsibilities he is also involved in mould design 
(see para 2 (i)); designing' (jand manufacturing) equipment 
for use in the production shop, repairs to production 
machines, and works transport, prototype and development 
work for the production department, etc; In short, he 
either involves himself, or i3 put in the position of doing
a number of jobs, for some of which the responsibility should 
be elsewhere.

-ur•HTiAlWtr' 1
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This being the case, he cannot devote the n e c e s s a r y  tine to 
control mould making activities in the toolroom, and the 
moulding operation, resulting in errors and inaccuracies in 
nould manufacture going undetected, and production of poor 
quality mouldings. (The production of poor mouldings is 
encouraged by the fact that the production assembly 
departments accept anything produced by the moulding machines, 
poor quality, incorrect, or otherwise.)

(iii) Moulding Department
This is run by a foreman subordinate to the man in charge of the 
plastics section. It can be said that this department is, 
to some extent, a victim of what has happened previously in 
design and toolmaking, in that it's efficiency, and tie quality 
of product is dependent, partially, on these two previous 
operations.
Making allowance for the faults caused by mould design and 
manufacture, however, again inadequate control of the department 
is evident; instructions are followed as long as I myself am 
in attendance, then disregarded, and mould..settings and moulding 
conditions set are subsequently altered during production.
Instruction has been given to the machine setters and operators, 
moulding faults pointed out, expérimenta’ion to ascertain 
optimum possible moulding conditions carried out and remedies 
suggested. Fault finding charts have been issued, and printed 
sheets for recording moulding conditions supplied. At the tine 
of writing only two of these sheets, half completed in a 
sketchy fashion,could be found.
The combination of faults caused by mould design and manufacture, 
and faulty mould settings and moulding conditions produce poor 
mouldings, the majority of which should be rejected.

3) Cor.clusion3 and Recommendations
(i) The purchase of mould making equipment is a policy matter to be 

decided by the management and prinapals of Ong Karn Kha, according 
to the importance which is placed on the section, both in the 
situation as it is now, and that in which it develops in the 
future.

(ii) It is recommended that a person v/ith a suitable technical 
background be engaged to understudy myself in mould design, to 
provide continuity in this field. This position should be 
controlled directly by head of the School Science Equipment 
works, and not be responsible in' any v/ay to the head of the 
plastics section (toolroom and moulding machines).

l
i
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(iii) To enable the nan in charge of the "plastics section" (toolroon 
and moulding machines) to control and supervise adequately, and 
organise satisfactorily, these two departments, it is suggested 
that his time occupied by other duties - design, production 
work, development work, and general repair work, should be kept 
to a minimum, ideally abolished altogether.
With regard to the three latter categories, he should be involved 
only insofar as machining operations necessitating the use of 
specialist toolroom machines (eg. the Deckel FP1) are required, 
which should be infrequently.

(iv) It is recommended that a quality control department or section 
be created answerable directly to the works head, to inspect 
and check production from the moulding machines, working by 
criteria and standards established by management. If standards 
were correctly set, and adhered to, rather than the present 
attitude of "anything will do" being applied, there would be
an immediate beneficial effect on the efficiency of the moulding 
department and toolroon, resulting in better quality work and 
product.

(v) . Finally, it is pointed out that recommendations (ii)(iii) and
(iv) could be implemented in the situation presently pertaining,

• at a comparatively low cost.

I

George Abbott 
UIÍIDO-T.A. Expert

.  »c.c. Khun Kanthon Sathirakul, Director of Cng Earn Kha
!
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SCHOOL SCIENCE EQUIPMENT

ONG KARN KHA KURUSAPHA 52 Ladprao rd. Bangkok 10. Thailand
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To: Khun Payong Padanupong
From: G. Abbott, ’jrilDO T.A. Expert
Subject: Toolroom
Date: 5 November 1931

At present there are k machines in the Toolroom, viz:-
1 small universal millin' machine
1 small lathe
1 small/aediun sized lathe
1 small pillar drill
Sundry hand tools and measuring instruments.

There arc no heat treatment facilities.
In my opinion, the above range of equioment is insufficient for the 

correct and efficient manufacture of plastic moulding tools. The limited 
collective scope of machining operations which the equipment offers 
insposes limitations on mould design methods, methods of manufacture, and 
accuracy. In order to overcome these built in faults, the moulds are 
often operated under less than optimum conditions, resulting in poor 
quality mouldings.*

I  append, therefore, a list of equipment and machines which I 
con idor to be a minimum for the manufacture of good quality plastic 
moulding tools. To understand the choice of machines would necessitate a 
knowledge of design and manufactaring techniques not usually possessed 
by non-technical personnel, therefore, a simple explanation i3 given for 
each choice*

TOOLHQiM eo;ji?:ie:7T
1) To machine mould plates to external sizes and approximate thickness 

requires either a horizontal or universal milling machine, or a 
shaping machine*
Of these, a universal milling machine is considered more suitable for 
two reasons:-
(a) If fitted with a suitable cutting t ol, the r te of metal removal 

is faster than that of a shaping machine, therefore, cheaper.
(b) A machine of thi3 type and 3izo is required for many other milling 

operations in a toolroom, besides mould plate machining.
ie. this is a versatile machine, a necessity in a toolroom, as 

opposed to a shaping machine which is limited to one type of 
operation only.

----- --- ----------- * JOlHT PROJECT utTASfN !PST 0». «■)£> UfilDO_______________________ J
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Therefore a Universal K illin g  machine* size a:oroxiNataly 10"/12" x ~ 
is  recommended*

2 )  The accuracy o f plate thickness measurements in  a mould is  important, 
with regard to obtaining both the required dimension, and the p a ra lle lise  
o f the p la te . A surface grinding machine, o f a s ize  large enough to 
ргосезз mould plates approximately 10"  x 15" (in  plan view) ia  required, 
and a machine o f siae approximately 12" x Зб" is  recommended*
И.З. Most surface grinding machines have a long, narrow machining

capacity; in  the manufacture o f mould plates then, the width is  
fu lly  u t ilis e d , whilst the length is  not* Machines hawing a more 
square working area, (which are obtainable) ie *  approx* 25" x *Ю", 
are more suited fo r mould work* However, machines of this type 
are usually very large and a l i t t le  more expensive*

3 ) la  addition to 2 ) ,  a smaller surface grinding machine, 3ime 6" x 13" i s  
recommended* This i s  used for processing smaller pieces such as mould 
in serts, (pieces from which the moulding cavity and core are assembled 
in many cases*) which are, on occasions, o f a very small s iz e , fo r  
which 2 ) would be unsuitable*

b) Of the more important operations in mould manufacture, an a b ility  to 
f i t  hardened cy lindrica l components into the mould with absolute 
diametrically dimensional accuracy is  essential* This applies to 
guide bushes and guide p i l la r s ,  which have to ensure the correct 
location of one h a lf o f the mould to the other, the f it t in g  o f cy lindrica l 
inserts into the mould bo lste r, and often the f it t in g  o f cy lin d rica l 
saeiller inserts into the main mould inserts* A ll  these components require 
to be heat treated (hardened) to ensure minimum wear and low susceptib ility  
to damage, and the heat treatment processes usually produce s ligh t  
dimensional changes in  the component* When in the hardened condition 
they cannot be machined by ordinary high speed cutting too ls , and have • 
to be processed by cy lin d rica l grinding* A universal cy lind rica l 
grinding machine, s ize  6" x 13" or 6" x 27" i s  regarded os an essentia l 
piece o f equipment* This w i l l  perform, internal and external operations 
and taper grinding when fit te d  with a sw ivelling table and backslide*

5 ) In the amount o f components in  a moulding too l, there ore usually a 
large number o f small diameter items, ouch as guide p i l la r s  and bushes, 
ejector pins, return pins, зоа1 1  moulding pins ( i e * ,  forming c ircu lar  
recesses and holes in  the moulded component) e tc*,
To manufacture these e ff ic ie n t ly , a small S*S* & S*C* lathe is  required, 
size  approximately kn -  centre height, and o f good quality (toolroom  
standard)*

6 ) To enable la rger turning operations ter be carried out ie *  la rge r type 
c ircu lar in serts , mould locating rings, boring out cavity p lates , core 
p lates, back p lates, and sim ilar, la rger lathe capacity i s  needed*
Id ea lly , th is la rger lathe should have a "gap bed"; that i s ,  part o f 
the lathe bed upon which the lathe saddle trave ls , i s  cut away at the
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head3tock end, to enable mould plates to be mounted off centro on the 
lathe faceplate, without fouling the aachine when rotating.
I t  ia  suggested that a heavy duty, robust aachine o f approximately T#' 
centre height would be su itab le .

7 ) A variable speed p i l la r  d r i l l  i s  required with a capacity o f approximately 
25 am. This i s  used fo r  d r il l in g  operations o f a general nature-clearance 
holes, oounterbores fo r  fastening screws, etc;

8)  In addition to 6)  a s a a ll  fast variab le  speed d r i l l  is  required, capacity 
up to approxiaetoly 3 on. Thi3 again is  used fo r  general d r illin g  
operations o f a smaller diameter than 6) .

Note: A ll the foregoing equipment i s  capable of what are termed "conventional 
machining operations". However, in  a toolroom which produces moulds 
fo r p lastic  components, i t  is  neuessury to have one or two specia list  
machines, as the shape o f the moulding i t s e l f  often-very often-requireu  
mould cavitieo and cores (which form the actual moulding shape) o f 
shapes which are not producabls by conventional machining.

There are two types o f machines o f this 3o rt, each working on d ifferent  
princip les:—

(a )  ¿park Erosion chines (E le c tr ic a l Discharge Machining or E.D.M.)
These are machines which can form complicated shapes in  stee l from 
a master which i s  the reverse of the shape required. The Master 
is  made from conductive m aterial, and is  set ve rtica lly  in  close 
proximity to the workpiece. A current i s  then passed between the 
two, the master being one electrode and the workpiece tho other.
As the current passes, stee l i s  eroded from the workpiece ia  an 
exact reverse shape to that o f the master.
This process can be performed on annealed (s o f t )  s te e l, or steel- 
which is  in  the heat treated (hardened) condition.

(b )  Dio Sinking Machines
These are machines which can operate on ateol in  the annealed 
condition only. The princip le i s  that o f a stylus following a 
mooter shape, w hilst a cutting too l operating on the workpiece 
simultaneously reproduces the movement o f the sty lus, end thus 
generates in the workpiece the shape o f the master.

9 ) I t  is  recommended that a Die Sinking Machine be acquired as the a b ility  
to reproduce non geometrical, awkward shapes in  a cavity block, or on 
core pieces, i s  regarded as essential to the successful operation o f
a toolroom. •

The Die Sinking Machine la  preferred,* at this stage, to the S.9.H. 
machine on the grounds o f keeping cap ita l outlay as low as possib le, 
E.D.M. machines usually being very costly .
The machine envisaged can also be used as a 11-ht v e rt ica l m illing  
machine and a spec ia list  engraving aachine.
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10) Along with 9) a nmall specialist cutter grinder would be required to 
produce cutting tools of the required 3hapos and sines for the lie 
oinking machine. These are manufactured by the companies making the 
die sinker3t particularly for those machines. It can also be used for 
making form cutters for use in lathes, and in the conventional milling 
machines.

11) A tapered double ended fa3t 3?indlo, used for holding polishing mops 
would be required (this to reproduce the correct type of surface on 
the parts of the mould which form the moulded component)» Also a 
quantity of polishing soaps and materials (classed as consunnable 
items)*
In addition to the machines recommended, wooden benches would have to 
be mado for the toolmakers to work on, and a range of small hand tools, 
and cutting tools provided files, polishing equipment, snail hammers, 
centre punches, toolBa’:er3 vices, measuring equipment, surface plato3, 
etc;.

Snail Universal Milling Machine
To supplement the range of milling operations performed by 1), a 

smaller machine, of the name general ty e is required. This should be 
capable of accurate working in smaller dimensions, and 3hoaid be as 
versatile as possible. Such a machine is already installs l in the C 
toolrooa-gocd quality, versatile, and in good condition:-» and would be a 
considerable asset in any toolroom•

However, being a snail, light machine, it is not meant to be uced for 
heavier milling operations necessitating large stock roucvnl (this type of 
operation should be .performed oy 1)) and will deteriorate if use! consistently 
for heavy work.
Heat Treatment

To any medium or large 3ized toolroom ie. 25 “ 50 personnel, a heat 
treatment/is considered essential. However, this is a very saall unit, and 
as loa5pa5 heat treatment facilities for moulds and mould parts can be 
obtained from commercial organisations outside the l.h.X. the expense of 
installing a dept, can not be justified.

A consideration which has to be taken into account, however, is that 
outside heat treatment services are usually expensive compared to In house 
ones. If, in the event that the unit ever expands to reasonable size, 
current costings should be examined, and the possibility of creating such 
a department looked into.
Costs:

A rough ostiaate of cost is apponded'for each item of equipment in 
the foregoing list*

l
L d
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As quotations have not been obtained (except fo r two it c a s ) ,  and prices 
▼ary considerably depending on quality and sometimes country of o rig in , i t  
is  emphasised that these prices can be only approximate* They are , however* 
su ffic ien tly  accurate to fora a basis fo r  discussion, should this be 
considered necessary*

1) Medina sized Universal M illing Machine
2 ) Kediua sized Surface Grinding Machine
3) Snail Surface Grinding Machine 
k) Universal Cyl* Grinding Machine
5 ) Snail lathe
6)  Medina Sized lathe
7 ) P i l la r  D rillin g  Machine
8)  3ench D rillin g  Machine ^
9 ) Die Sinking Machine, plu3

10) Die Sinking Grinder
11) Polishing 3pindle
12) Snail Universal M illing Machine

Baht

1,200,000
800,000
500,000
800,000
300.000
600.000  
120,000

75.000

500,000

In sta lled
In sta lled

Total
Extra Equipment (e st*  20?S)

•v

Snail Tools, Measuring Instruments

M 95 .000

1,000,000
5.395.000

200,000

6,095,000

Coccent

In the event that i t  i s  decided to create an e ffic ien t toolroom in  
O.K.K. sone machines already in  the possession o f the organisation may be 
su itable fo r incorporating in  the department*

These include (a )  the la rger lathes Insta lled  in  the printing plant 
at Lad fhrao, (b )  the surface grinding machine in the same place* (c )  the 
small shaping machine in sta lled  at Sol Gailorn* (d ) the lathes now in the 
toolroom at Sol Gallon, and (e )  a small p i l la r  d r i l l  at 3oi Sallorn*

However, there are two considerationss-

( a )  7the condition o f the machines -  toolroom work i s ,  or should be,
(/ o f  a highly precise nature*

(b )  Size requirements -  the size o f machine should be examined as to 
i t ' s  su ita b ility  fo r  performing the operations required*

I t  may be possible to Incorporate sode, or a l l ,  o f these in  the in i t ia l  
stages, but i f  found to be unsuitable fo r  e ither o f the above reasons, should 
be regarded as onXy as a temporary measare, and the attached l i s t  o f 
equipment should again be consulted*
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SCHOOL SCIENCE EQUIPMENT

ONG KARN KHA KURUSAPHA 52 Ladprao rd. Bangkok 10. Thailand
nujun üjânounsnii5nuiniacis ojnmsmuojnsam 52 n airnuso ouun:u nsjiniumo fns.3777481

To: Khun Payong Padanupong
From G . Abbott, UIIIDO• T.A. Expert 

Subject: Stand Mould Bolsters

Dates: 3/11/1981
As we discussed, the nanufadture o f cooperatively costly good quality  

aoulds, correctly designed and w ell made, up to accepted normal standards, 
is  not economically v iab le , considering the 3a a ll  amount of production 
required from any particu lar mould*

I t  is  proposed therefore, to design, d e ta il & manufacture a series of 
standard bo lsters for each o f the two Engel moulding machines*

These bo lsters w i l l  be made from good quality m aterials, heat treated 
*_*here nececsrjry, and possib le , and i t  i 3 expected that each w ill  accomodate 
six to eight set3 of inserts, each 3et moulding a different item*

There are three advantages
1) The cost o f each bo lster w i l l  be amortised between a l l  the sets of 

inserts which i t  accomodates*
2) The delivery time for the production o f new items w i l l  be reduced, 

as only a set of inserts w i l l  be required*
3) The quality' of mouldings should improve, and the moulding operation 

should be fa c ilita ted  by the use o f good quality moulds*
It  is  planned that the following standard bo lsters be designed and 

manufactured
1 ) Ter the 33 gnu Engel

(a )  2 Plate 3olster (Rectangular in serts )
(b X ^ P la t o  Bolster ( "  ” "
(c )  2 Plate Stripper Plate Bolster (Rectangular in serts )
(d ) 2 Plate » n n (C ircu lar in serts )
(e )  3 Plate ” «  w (C ircu lar in serts )

Thi3 range may be extended la te r  i f  desirable to include
(a )  2 Plate 3o l3ter (C ircu lar in serts )
(b )  3 Plate Bolster (C ircu lar in so rts )
(c )  3 Plate Stripper Plate Bolster (Rectangular in serts )

2 ) For the 23 gn* Snrfl

Exactly as range fo r 83 ga» Engel*
’¿ i l l  you please approve the above proposal, and/or discuss further, 

i f  necessary*

George Abbott
A  J O I N T  P R O J E C T  B E T W E E N  I P S T . O K K  A N D  U N I 0 0 _
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SCHOOL SCIENCE EQUIPMENT

ONG KARN KHA KURUSAPHA 52 Ladprao rd. Bangkok 10. Thailand
iiujun uianounsninntnfiimis ojnmsmuojnsam 52 n aimuso o.uun:u nsjinsjmo ins. 3777481

28 October 1981

The Director
Central Institute of P lastics  Engineering & Tools
Guindy
Madras
S. India

Dear S ir :

I  write on behalf o f the management of this company to enquire 
whether you would be w illin g  to participate in our training programme 
by accepting a man fo r 3 months training in your in stitu te , mainly 
in the toolroom department*

The man is  a Thai national, graduate industria l engineer, English 
speaking, and has experience with machine tools,shaping and m illing  
machines, lathes, small too ls, e tc ., and making moulds for p lastic  
products.

This i s  a fellowship sponsored by the United Nations Development 
Programme (U .N .D .P .) and administered by the United Nations Industria l 
Development Organisation, (U .N .I.D .O .) .  The person concerned would 
be s e lf  supporting, and you would not be involved in any costs.

Please inform u s :-
(a )  Whether you would be w illin g  to accept him.

(b )  I f  there are any periods which would be either su itable or 
unsuitable fo r  you.

(05* Whether there would be any charges fo r  the train ing.

Yotir early reply would be appreciated.

Yours fa ith fu lly ,

George Abbott 
U.N .I.D .O . T.A. Expert

George Abbott 
U.N .I.D .O . T.A. Expert 
School Science Equipment 
38 Soi Sailom, Paholyothin 8 
Bangkok THAILAND

A JOINT PROJECT BETWEEN IP S T .O K K  AND UNIDO



CIPET/
Gradisi CIPET. MADRAS 
Phone : 432371 / - 2-3-4

CENTRAL INSTITUTE OF PLASTICS ENGINEERING & TOOLS
GUINDY, MADRAS-600 032.

Rêf. No ; Try /в! Date: 30/ l l / l 981

Hr George Abbott
TA Expert

School Solance Equipment 
Ong Yarn Kha Kurusapha 
52 Ladprao rd.
Bangkok 10 
Thailand

Dear Sir,
Ve write to acknowledge with thanks the receipt of your letter 
of 28 th October 1981 where in you had request*due to provide training 
to a Thai Nationals In our Institute for a period of three yx souths*
CHET will be happy to provide training to this individual In 
the tool fbom department. In fact, CIPET is presently training two 
batohes of Bangla Desh Nationals and one UlflDO fellow from Trinidad* 
UNIDO is bearing the tuition fee of Ss 2700/- per month as well as 
"meeting Boarding A lodging expenses apart from paying directly 
to the fellows out of pocket expenses. Ve shall be providing 
training programs ai at present arranged for the other UNDP 
fellows sponsored by UNIDO. It would facilitate olearance from 
the Government of India if this training is also sponsored through 
the UNIDO.
Incidentally, we propose to train two UNIDO fellows commencing 
from the first week in January 1982 and if this Individual could 
also join them, it will be easier forus to tailor a programme 
for all the three oandidates.
Thanking you,
Yours falthiUlly,

A*P«Kriahnaa
Direotor

(A Govt, of India Society with UNDP Assistance)
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SCHOOL SCIENCE EQUIPMENT

ONG KARN KHA KURUSAPHA 52 Ladprao rd. Bangkok 10, Thailand

Bcuun aianounsruDmnmans ojnmsmuojnsam 52 n.aicuuso ouun:u nsjimiwio ins. 3777481

rSri A .  P. Krishnan 
Director •
Central Institute of Plastics Engineering & Tools 
Guindy , I
Madras 600022 i 
S. India : 1

Bangkok, December 1981
1Dear Sir,

RE. TRAINING FELLOWSHIP
We acknowledge with thanks your letter of in reply
to our query.

(We are jgrateful for your acceptance of this fellow for toolroom 
training. Unfortunately, it will not be possible to obtain 
clearance from the appropriate department in the Thai government, 
and secure the necessary documents, etc; from UNIDO in Vienna, 
in time to take advantage of your programme beginning the first 
week in January 1932.
We would enquire, therefore, if it is possible for you to 
accept him to commence training sometime around mid-1982, the 
date to be decided by your goodselves to suit your convenience.
We would enquire also if hostel facilities are still available 
in the CIPST.

Thanking you,

Plastics Production Technician 
Project THA/7V02*f

i

«JOINT PROJECT BETWEEN IP 3 T . 0 K K  AND UNIDO



UNDP/UNIDO PROJECT THA /  74 /0 2 4  

PRODUCTION OF SCHOOL SCIENCE EQUIPMENT 
THAILAND

Ref: Training Fellowship Date: 7 April 1932

Subject :

Mr, A. P# Krishnan 
Director
Central Institute of Plastics Engineering and Tools 
Guindy
Madras 600-032 
S. India
Dear Sir,

We beg to draw your attention to our letter dated 1^.12.81 
regarding the training fellowship awarded to a technician in our 
employ#

You agreed to accept this individual in your institute for 
training (your letter dated 30/11/31).

May we now further enquire when it would be possible for him 
commence his training with you, bearing in mind that we should require 
approximately k months notice to initiate and complete the necessary 
formalities and documentation#

Yours faithfully,

George Abbott
Plastics Production Technitian 
UMIDO Project ТНА/7^/02^

U N r C ' P O  BOX М Я  BANGKOK? THAILAND •  Tf LEPHONF 3 7 Г 7 4 8 1 •  CABLE " UNDEVPRO BANGKOK



UNDP/UNIDO PROJECT THA /  74 / 024 

PRODUCTION OF SCHOOL SCIENCE EQUIPMENT 

THAILAND

Ref: Date:

Subject:

r.O: Va.'-.n- i>o U m noa^ , ìo a i  3 . i . a .

“r.viî G. Ao' ot*:, j :iJ0 
ou'jjîît: Cuaroeû Cirisiri - ralla’./atrip
Dale: 2 June 1?Î2

0 1.
..’o i l l  /OJ rio - JÏ ' 

..raan* J 1 \ io lo D .1. ’.1. for 1  1 -VT'.
n * 0 

*e la s
ouan'.1:

- - f« m
 ̂3 ;:u: >3;: ‘: ‘ie notée t .iz... ‘tic’: T c rn3 ; .n

ji 1 ; 5.;e J iti .ioli :n 1 1 11 i « 1 - I Viro.: .h ’ ' ' D 7i cr.rui.

vî • A o o o 1t
Pla3 ;.:.cu ProJ icr ijü Jic.in. tinn

< r. BANGKOK ; . THA;| .ANC •  TELEPHONE •  CABLE : - UN T EVfHO ' BANG-. k

J



UNDP/UNIDO PROJECT T H A / 74 /0 2 4  

PRODUCTION OF SCHOOL SCIENCE EQUIPMENT 

THAILAND

Ref: Date: ^ June

Subject:

i‘o : j'-islii? Un it
JiiDP lìatchaicnnoen Ave. 
Jan *’:o’<

i'ror. Goorye \bbcvt, U.iliX; IVV. Export 
School tei once Jquinrj.nt Hue t-_'y, Cn; 
3au.c’ ;ou

turn Kha Xuru;ap’iu

Subject narC'Vl ir ÏU, *0 L r i la u d ilu te

I  en c lose  c o p ie s  o f  a l l  co'-ro.c rondeuce u ich  ' in tahen 
Sfl\ c j  up to  r .o \ ! re*- rd in -  t ' l l o  fo l lo w ;h ip .

^ ’ f c ' j v  i i ^ v i • X ’v v ' j  •> ' -f  Cor ol
lnneueye to u t fo r  t o l a  «a n , by TK-C, to  V e "end o f  t ’oo Z Z 2
f  C tw / ,  u n >*Vcb 
can be in i t ia t e d .

rjuticfactcry recu it t’.e CO 'iinuti .n f  o:

I t  i .5 l l  x*l/ V. t I  -./ill ':a-7j to 1 î'iV ‘3 ■ ««'-*- , ■> » in
your hr:uâ. î e r  co ipl i t iv i  33 I  w i l l  uo woav • « •* ' y -*r e t
ti e end oi' J u ly .

-L J
3 ) J 1 1

.j-Cp.-rt

U N D P ' P 0 BOX 813 BANGKOK ? THAILAND •  TELEPHONE 3 7 7 7 4 81 •  CABLE UNDEVPRO" BANGKOK
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SCHOOL SCIENCE EQUIPMENT

ONG KARN KHA KURUSAPHA 52 Ladprao rd. Bangkok 10. Thailand

iituun tuanounsru5nuimans ojnmsmuojnsam 52 n. ainiDSD o.uurr.u nsjinumo rns.3777481

To: P. Padanupong, Manager School Science Equipment

From: G. Abbott, P lastics  Production Technicir-n, UMIDO

Date: 1^th April 19^2

I t  would be advantageous for you to study the range o f 
snail ,,I!AI.”J:!0LD" moulding machines fo r possible future reference.

These range up to 3 os. {Zk gm.) shot capacity, are cen i- 
autonatic, and use less  sophisticated (therefore cheaper) 
moulds than our present Engel machines, which are high production 
types requiring expensive moulds.

The ,,!!anumold', machines occupy approximately the sane 
Gpace as an o ffice  desk, and, in ny opinion, would produce a 
large percentage of our type o f production more e ffic ien t ly  and 
cheaply than our present equipment.

I  have, therefore, drafted a le tte r  to F lorin  Ltd. (hanunold 
D iv .) fo r your signature.

George Abbott
P lastics Production Technician
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SCHOOL SCIENCE EQUIPMENT

ONG KARN KHA KURUSAPHA -52 Ladprao rd. Bangkok 10. Thailand
ntuun ajânoü nsai5m nfiians o jn m s m u o jn s a m  5 2 n a i m u s D  o .u u n r u  n s j i n u m o  fns. 3 7 7 7 4 8 1

FLORIN LTD. (îIAH’.'HDLD DIVISION)
^57/^63 CALEDONIAN RD.
LONDON N7 9D3
ijNOijAi.D
Dear S irs ,

We would be grate fu l i f  you would send us descriptive  
lite ra tu re  showing your range of machines.

At this point we do not require fornal quotations but 
i t  would be appreciated i f  you gave approximate ruling F .0 .3 . 
prices with each model.

Yours fa ith fu lly ,

Payong Padanupong
Manager School Science Equipment

Payong Padanupong
Manager School Science Equipment
Ong Karn Kha Kurusapha Prasunaine
5 Praeucair.e Road
Pranakorn, Dangkok 2
?HÂlLA!n*

A JOIN* PRO If Cl p f î - .v î fN  I PST OK K. AMD UNIDO______ _________



Appendix 9» Nuaber and type of noulde Designed

Standard Bolsters.

SB 1# 2 Plate 3o lster. 3 oz Engel (Rectangular Inserts)
SB 2. 2 Plate Bolster. 1 oz Engel (Rectangular Inserts)
SB 3» 3 Plate Bolster. 1 oz Engel (Rectangular Inserts)
S3 V. 2 Plate Stripper Plate Bolster. 3 oz Engel (Rectangular Inserts)
SB 5. 2 Plate Stripper Plate Bolster. 1 oz Engel (Rectangular Inserts)
SB 7. 3 Plate Stripper Plate Bolster. 1 oz Engel (Circular Inserts)
SB 8. 3 Plate 3o lster. 3 oz Engel. (Rectangular Inserts)

Moulds.
Mould №  1001 

Mould N£ 1002 

Mould N£ 1003

Mould N£

Mould n£ 10(ft

1 Iapression E lectrica l CoTer. 3 oz Engel 
k Impression Spherical Lens. 1 oz Engel

Length Comparator Blocks. 3 oz Engel

(10 type composite mould)
8 Impression Spherical Lens. 1 oz Engel 

(Subsequently advised not needed) 

k Impression Magnet Holder 1 oz Engel

(In serts f it t in g  S.B. 5)

r



Aooendix 10

Quality Control of products manu 'acturod by the jç'nol 3cier.se 2îcilr)nor.t 
factory (3.1.5) of the Oar; Karra Hha "urusapha (0. V<) or -anisat Lon, la 
conjunction vith tho Institute for the Promotion of Science nod Techaolo-’y 
(I.?.-!»?)

Prepared "or ÏÏHDP/QrTTHO by 1. Abbott; C. In-; a.I. MecH 5>
UIIIDO ?«At (Plastics) t6|<r 16£

This report v&a prepared at the reqnost of î-îr. V. :üLla*er ( '*!}?A, 
ü ;Dp/'j::iT)Gî dan^bok) smd attempts to expand coonoato and recommendations 
in tho Industrial Design 5xrert*s (Hr. K. Hofmann) terminal report.

1» Quality Control Q.C.) operation at 3,3,5.
• »

(i) Tho position of quality controller/in3pector in tho 1.1.3. 
factory doos officially exi3t, in the fora o ’ one iniividual. 
Thin man has littlo or no experience in Q.C., and i3 responsible 
to the Pro ¡action Controller, who, in turn i3 responsible to 
tho Hoad of Production at S.3.3.

The Production Controller ia, or appears to be, second in 
command to the Head of Production, and completed a 3 month 
study tour of Q*C* methods in Japan. (Au^.-Cct. 197$)

(ii) In Itoelf, the fact that G.C* is reopon3ible to Production 
Control in the chain of organisation ia vron;;. It should 
be directly responsible to the Head of S.3.5|] Production 
Control hayin.j a possible rested interest in some situations.

(iii) The 3*C. man is employed fdr the majority of his time in job 
preparation, not Q.C.I estimated at 90rM*
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( i v )  The quality and correctness o f assomblies, and o f individual 

coaponents making up the assemblies l i e s ,  therefore, aainly  

in  the hands o f the heads o f the various manufacturing 

departments and their s t a f f .  Past experience indicates that 

th is  system i s  extremely f a l l i b l e .  Occasionally one o f the 

team of in dustria l designers w i l l  pick out an item or 

assembly ready fo r despatch, and check i t ,

2 , As i t  i s  presently organised then, the system has three 

disadvantages*—

(1 ) Q,C. i s  responsible to Production Control, and can be
overruled by thea. This can encourage the manufacture o f 

fau lty  product in  order to maintain delivery schedules,

( i i )  There is  no check or inspection of bought cut items coming

’ into the factory . This can resu lt , and has resu lted, in

itens being assembled with fau lty  coaponents; especially  

o lec tr lc e l' coaponents,

( i i i )  The system re lie3  heavily on the competence and

concientiousnoss on the heads of manufacturing and assembly
» *

deportments and their, s t a f f ,  and on their continuing 

prescience at the 3cene o f operations,

(1 ) and ( i i i )  are the sore important, although in the case of 

( i i )  routine percentage checks should be in stitu ted ,

3• I»P,?»,T, participation  in Q,C, o f items produced by 3 ,5 ,2 ,

( i )  I t  has in  the past been suggested that, since I,P ,.% T , isI
the o rig in a l designer, i t  should share responsib ility  fo r  

Q,C, This suggestion is  given a qua lified  endorsement, as 
the sain responsib ility  should l i e  with S ,S ,5 «, as 
manufacturers. In i t * s  own interest however, a fte r  approval 
o f samples produced by standard manufacturing methods, I,P ,S ,T ,  

should in stitu te  random back up cheeks &nd inspections whilst 

the items are in  production, (0,K ,K, being la  the position  

o f manufacturing and se llin g  agents fo r  I,? ,3 .T . designed 

product, and fau lty  product could re fle c t  on the reputation  

of I ,? ,3 ,? , ) «  I f  ohecks were made at irre gu la r , frequent

i i
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intervals, it would provide I*P*3*T* with first hand 
information of the manufacturing standard beinj achieved 
before distribution to the user| and help to maintain the 
efficiency of S*S*E* 3*C* operations*

I f  a permanent position were established, it could also be 
used to vioit the educational establishments supplied, to 
obtain and evaluate user reaction*

(il) A meeting took place between Dr* Rida (Director, I*P*S*T*), 
three I.P.3.T. senior staff, and the writer on June
1932.

In the meeting. Dr* Tilda stated that the standard of iteas 
manufactured by 3*3*5* was unsatisfactory, almost always 
due to faulty workmanship* (lie an pie quoted), and this 
situation had existed for a number of years* In the monthly 
oo-oriiuating ccmittee meetings, in which I*?*3*?*, O.K*K* 
S*!*E* and the Ministry of Education are represented, the 
question of Q*C* had repeatedly arisen, and been discussed, 
with no apparent resultant action*

It wee also Dr* !fida*3 opinion that the main responsibility 
should be with S.3*?.*

Repeated complaints were received by I*r*S*T* regarding 
equipment failure when in use* (It is noted that C.TC.X*/ 
S.3.E* supply approximately *Ю“5 of equipment, other 
contractors supplying the rest.)

The I*P*3*?* ветЪэгз were then appraised of the current 
Q.C* organisation and working arrangements, and expressed the 
hope that an iaproveaent eould ba accom plished: they alao  
pointed ont that there had* been many meetings in the past 
between DM experts, and IP3T and 0*X*K* representatives 
regarding standards and Q*C*, in  addition to the monthly 
co-ordinating committee meetings, with no resultant action 
or improvement in standards*



An organisation chart, already prepared in  rough by the w riter, 

shoving the theoretically  correct sequence o f events involving 

IPST and 3 .S ,E ,, a fte r  the o rig in a l IPS? product design, 
was outlined to the meeting, th is being based on what 
become an accepted procedure in  industry.

In re ferrin g  to the chart, Dr. Mida said that IP3T had no 

budget for a Q.C. post, and the back up check as already 

outlined by the w riter would have to be undertaken by a 
member o f her s t a f f .  It  was stated that th is suggestion 

had been made and agreed by IPST and 0.K.K./S.S.2. in  the 

May co-ordinating committee meeting. (This presumably 

a fte r  studying Hr. Hofmann*s repo rt.)

There followed a short discussion on Production Forecasts, 
the relevance being that quantity o f product required can 

a ffec t design, and Methods o f production; including Q.C, 
equipment and methods.

D, , nida stated that a l l  they were required to do was to 

recommended the number of product units per clsu>s, and the 

actual quantity was not decided by IPST.

Product Specification

( i )  Complete specifications fo r  a l l  existing products, equipment, 

and component parts thereof manufactured by 3 .S .5 , are la  

existence, these being prepared prior to production, and 

a fte r  IPST a p ro v a l i s  obtained,

5» Conclusions and Recommendations,

( i )  From statements by IP37, and from the w riter*s personal
experience, there is  a need for a Quality Control unit in 
the S .S ,E , As in a l l  companies, i t  w i l l  be necessary to 

ta i lo r  the un it, in  terms o f manpower and equipment, to  

the range and volume o f product, and although the range is 
d ivers ified  not a l l  items are in  production at the same 

time. There i s ,  however, the inspection o f inward goods to 

consider.



As coaplet* or duct specifications ex ist, i t  i.3 recoenended 

that one person with Q*C* experience and qualifications be 

recruited in i t ia l ly ,  rather than use one with product 

knowledge but no Q*C* experience and i t  would be desireable  

fo r  this individual to have soae experience o f the standards 

required in  the production o f p lastic  mouldings, This nan, 

using h is experience would found the unit and develop i t  as 

necessary to encompass the range and volume o f S*3*S* - 

production, and i t  is  a probability  that i t  would need 

expanding to take in  another inspector when fu lly  operational, 
and assuming the production range and voluae existing at 

present.

Future product range and voluae expansion would dictate future 

Q*C, requirements, in  conaon with a l l  other departments*

( i i )  I f  i t  la  considered that the private sector would orovide 
>%

the best background for Q*C* personnel, d iff ic u lty  say arise  

in recruiting from i t .  Unless this problem can be overcone, 
and i f  a suitable alternative cannot be found, i t  is  

recommended that II'IDP assistance be requested in setting up 

the unit and training personnel* In this case a 12 month 

period fo r in sta lla tion  and personnel training should be 

considered*

( i l l )  The 5*5*5* Q*C* unit should be responsible only to the Head 

of 5*5*5*

( i v )  In view of Dr* !!ida*s renarks (para* 3) i t  would appear that 

IPS? have agreed in princip le  to share, to soae extent, in  

<)*C* operations* To what extent the suggested method ( io *  

^ t h a t  an IPST s t a f f  member v is i t  the S*S*S* factory at
~  ^ in terva ls ) w i l l  be successful has yot to bo ascertained*

Two potential drawbacks can bs fo reseen j- 

(a )  In time, the v is it s  may become less  frequent, due to 

pressure o f work on IPGT s ta f f*



(b )  I t  would be natural fo r  the person involved to

concentrate la rge ly  on the functioning o f the equipment, 
rather than the mechanical construction! and unless checks 

were made on th is , he would be relying on-information 

given to him by Q.C* in  S •315«

I t  i s  recommended, therefore, that in  s>ite o f financial 

constraints os IPST mentioned e a r lie r , someone with Q.C. 
experience be used by the**

i
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