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ABSTRACT

In response to a request by the Government of Demoorstic
Yemen to the United Nations Development Programme (UNDP) an expert
in wood processing was sent on a six weeks micsion to advise the
management of the Public Corporation for Uarpentry and Boat Building
attached to the Ministry of Construction, Aden, on the factors affecting
the development of the seoondary wood prooessing industries seotor,
#ssess its potentinl for development, and identify measures to be taken.
His assignment began on 1 August 1978 and ended on 13 September 1978,
The United Nations Industrial Development Orgsnizstion (UNIDO) wes the
exeouting agenoy. The government agency oco~ordinating the projeot was
the Ninistry of Indusiry.

The ohief objeotive of the mission was to identify the major
shortoomings of the .Corporation's. various enterprises in Aden, to
recommend improvements whare appropriate, and to prepare ocutline plans
for further long-term development. Reoommendstions were made con=-
oerning product design, manufacturing facilities, production and pro-
ductivity, management and labour, industrisl training, finance and
costing, factory development and future UNIDO assistance.
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INTRODUCTION

The Publio Corporation for Carpentry and Boat Building is
attached to the Ministry of Coratruction snd has its head office at
Hai-al-Rowada, Maalla, Aden. The Corporation was estsblished in
November 1973, having been taken over from the Public Works Department.
It oomprises the mein furniture factory st Maalls, = second furniture
factory at Labourers Island, and a boat -building yard at Hed juff,

Aden. Data on the Corporation's manufacturing sctivities are given in

Annex I.

A formal request was made by the Government ef Democratic Yemen to the
United Nations Development Programme (UNDP) for technical advice and
assistance for the Corporation, Pud t:e project was subsequently
approved. A wood prooessing expert began this work on 1 August 1978 »nd
endsd on 13 September 1978. The United Nations Industrisl Development
Organisation (UNIDO) was the executing sgenoy. The government agency
oco-ordinating the projeot was the Ministry of Industry. The expert's
job description ies given in Annex II,

During a preliminary discusesion which the expert had with senior
officials of the Ministry of Industry and of the Corporation for Carpentry
and Boat Building it was agreed that the following should be the objectives
of the projectt

(a) the improvement of the existing manufacturing facilities
in terms of buildings, machinery and equipment, and
availabls skills;

(v) the upgrading of existing designs and the introduction of
new onss where appropriate;

(o) standardisation of products and components;

(d) improvement of production teohnology;

(e¢) better materials utilisation;

(£) improwement of quality;

(g) introduction of procedures for management and supervision;
(h) better productivity;

(1) establishment of operative training prooedures;

(j) preparstion of palms for future development.




A summary of the expert's major aotivities is given in annex III,
The following personnel were oonoerned with the projeott
Mr. Kassem Hesson Mohamed, Assistant Ueneral Manager, Organisation for
Carpentry and Boat Building; Mr. Abdul Rahman Abdul Walid, Manager of
Finanoce and Administration; Mr. Mohamed Abdul Keder Ali Minse, Cost
Acoountant; Mr. Abdul Karim Abdul Rahim, Senior Produotion Supervisorj
Mr. Abdul Rahman Turkey, Production Supervisor.

Also associatel with the project were Mr. Mohamed Awad Duba,
Deputy Minister, Ministry of Construotion, Mr. Ahmed Hussein, Direotor
of Produotion, Minisiry of Industry and Mr. Ahmed Bashin, Programme
Officer, United Nstions Development Programme.

i
|
i
i
1
l




-7 -
I, PINDINGS

Jeneral observations

The major proportion of the furniture produced by the Pubdblic
Corporation for Carpentry and Boat Building (PCCB) is supplied to
various government departments and offiocial agencies. It is manu-
factured more or less to » specifioation originally prepared by the
Office of Public Works in 1956 and has chenged little since then,
exoept perhaps in a lowering of quality. The remsinder of the furni-
ture is of a domestio nature and includes bedroom, living room,
dining room, kitchen and upholstered furniture. They are usually made
on the basis of a speoifioation and design supplied by the customer and
are produoed almost always on a "one—off" or individual basis. The bosts
are produced for the Ministry of Pisheries and in aocoordance with its
specifioations, In addition there are two small craft workshops within
the oomplex for musioal instrument making (e.g. guitars) »nd wood
oarving. Assessments of the boat building and orafts aotivities are
given in annex IV and V respeotively. Regerding annex V it should be
noted that this annex was prepared by ILO expert Meurice Fish, who was
part of the team making the tour of the operations. This expert oconours
fully with the comments made therein.

With the exoeption of the assistant general manager, who has over
twenty years experience in furniture production, three of whi~h were
spent in the Federal Republio of Germany, the experience of all other
employees in wood working (including oarpentry and boat building) is con-
fined to that obtained at the various enterprises in Aden. The work-force
whioh is not particularly well disciplined in the production sense, is
evidently poorly trained and, with the exception of perhaps half a dogen
carpenters, has no idea of quality requirements. To this may be added
inadequate manufacturing facilities, poor use of adequate space, and a
lack of appreciation of good handling and storage arrangements espeoially
for expensive hardwoods.

Despite these shortcomings, whioh oan be cveroome, there is oon-
siderable potential for the Corporation given the bouyant state of the
current looal market, ss well as the markets of nsighbouring oountries.
The plans envisaged for the Corporation, if brought to fruition,will
provide it with every means to achieve this end. To this must be added
& olear-out policy regarding its manufaoturing activities and the determi-
nation and skilled management to carry it out.




Produot design

It is important to define what is meant by design in relation to
furniture. The elements that go into planning design are the produc-
tion facilities of the plant, the ekills of its work-force, an under-
standing of the nature and characteristics of the materials used, the
form and colour of the article, its tactile beawty, its fitness for the

purpose, aAnd its acceptability to the consuming public.

Present day production depends,in a large measure, on prefabricated,
as well as natural, materials and this has tended to remove both menage=-
ment Aand worker from an intimate knowledge of the materials used. The
result is a loss of understanding of the qualities of the materi»ls and
their soope in design. For example, in the manufacture of cabinet
goode - wardrobes, dressing tables, storage units, desks, etc. - veneered
particle board and plywood have largely replaced solid wood. These are
excellent materials in their own right, but the method of their ireatment
in terms of technology and design must differ fundamentally from that of
treating traditional materials. Otherwise the resultant pieces of fur-
niture will be a failure.

If the above oriteria are applied to the furniture produced by the
Corporation it is immediately clear that it cannot be rated highly,
since it conforms to few, if any, of them. The remedy, therefore, is to
raise the general standard of design. As there are no trained furniture
designers in Demooratic Yemen, however, nor any faoilities for training
designers, the provision of such facilities, or the training of a designer
abroad, however impractical, could hardly produoe worthwhile results in
less than ten years.

In the meantime there exists a2 basis for improving the eituation in
the short and medium term by oomtinuing to rely on outside teohnioal
assistance in the fields of design and technology. Initially, most of the
effort will oonoentrate on improving the basic manufacturing teohniques,
as a precondition to undertaking more ambitious funotions. As a first step,
good draughting facilities should be set up at the Msalla factory, and
while these should never be oonfused with deeign expertise, but are part
of it, it would be possible to imocorporate some element of design into them.
A draughtsman should be recruited, trained locally and later sent on an
appropriats design oourse abroad,




In addition, there should be gocd prototyping and product develop-
ment facilities provided close by the draughting office so thait the two
can work together in developing design both from technology and produc-—
tion points of view, to the stage when it can be manufactured without
diffioulty and to the requireu standard. When the drawing office and
prototyping workshop are fully equipped and staffed, they should be
able to provide for the needs of all the enterprises owned by the

Corporation,

Ae a further short-term means of solving the design problem, the
Corporation should coneider the import ition of suitable desigms from
abroad. This can offer many advantages in terme of technical know-how,
in addition to a well-developed product or product range. The same
basic design criteria must, however, be applied in assessing and selecting
suitable designe and should include production oosts, likely sales and pro-
fit procjections. At the same time, it must be stressed that such an
arrangement shovid be regarded only as s short-term expedient; it is no
real substitute for scundly based home design.

Annex VI provides details of the designs recommended to be produced
instead of the existing cnes. Theyconform to the criteria in the pre-
vious paragraphs and may be manufactured from most materials ourrently in
use, Other considerations which influenced their choice included common
structural elements, interchangeability of ccmpcnents and uniform stan-
dards of quality and performance. The expert wishes tc stress, however,
that this range should be regarded as the first of a number of design-
integrated systems, which as they are being developed will reflect accurately
an anticipated growth in skills, expertise and productivity.

Raw materials

Since raw materials may acocount ’or up tc sixty per cent of the total
ocost of produotion of furniture and boats, they are of paramount impor—
tance in both design and produoticn considerations. The most important
materials used in the production cf furniture are » hardwocd species known
as BENTEAK and plywood. Bcats are manufactured from teak and these, and
praotioally all octher materia.s used, including fittings, adhesives,
hardware, upholstery materiale and surface ccatings, are imported from

India. There are limited supplies alsc from Italy and Japan.
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A a basic raw material for oarcase produotion, plywood, although
suitable, tends to be expensive and should be replaced in part by
particle board (chipboard) which is considerably cheaper and equally
well suited to modern production. If it is to continue to be used, then
the specification should insist on better quality and species for sur-
faoe veneers. There sre plans to install a veneering plant which would
make the use of particle board essential and this means that carefully

selected veneers would be included in the raw materials' requirements.

The expert has had previous experience of BENTEAK as a hardwood
used in furniture production. In general he found it unsuitable for this
purpose, being coarse grained and having a tendency to split and warp.
There are no timber-drying facilities available in Aden and since it
arrives at the enterprise almost saturated with moisture, the difficul-
ties faced in working it satisfactorily are almost insuperable. There
are large quantities of this timber presently in stock. It is thrown
haphagardly about the timber yard, and is left exposed to the direct rays
of an intensely hot sun. Consequently there is considerable degrade,
resulting in substantial financial loss through unnecessary wastage.
The situation requires to be dealt with urgently and before further losses
are incurred. The timber yard should be redesigned so that the timber is
stacked in accessible aisles according to length and seotional dimension.
Each stack should be protected - u direct sunlight, either by roofing in
the timber yard or oovering each staok with sheets of corrugated iron
properly held down.

The expert further reoommends that the use of BENTEAK should be dige
oontinued when ourrent stocks are depleted. There are many other suitable
oommeroial species available in plentiful supply such as mahogany and teak
whioh, if obtained in appropriate sizes and stored in the manner already
desoribed, would effeot a dramatio improvement in utilization and quality
of the end produot. The timber will need to be air-dried, as well as
kiln-dried, before being put into production and some form of timber—
drying kiln should be installed. The expert provided details of solar and
other types of timber-drying kilns to the management.

Murther on in this report reference is made to the need for a more
up=to-date finishing or surface-ocating system and this should include
modern synthetic lacquers and oils whioh nowadays have almost totally
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replaced the inefficient French polishing process of bygone days. These
would inolude wood fillers, matching stains, and various types of lacquers,

and are described in some detail in the chapter dealing with production.

There remains furniture fittings and accessories for furniture

and joinery production. Those currently being used are of Indian origin
and, in general, are unsuited to the production and quality standards
required of modern furniture. Suitable fiftings must be imported, parti-
cularly from Denmark, the Federal Republic of Germany, Italy and the
United Kingdom. They are available in abundance and are suited to every
conceivable type of design and production. Details cf such fittings

have also been supplied by the expert to management .

Production

Productivity in the various plants, by any standards, is very low
(wee Annex 1),

Output per worker hardly covers the basic ocosts of produotion.and
should be incressed five-fcld before the current level of investment in
the plant would be justified.s This is not meant to suggest that workers
are expected tc work five times es hard, although far more effort on their
part is certainly necessary., Of greater importanoce is the extent to whioh
all the production facilities of the p'ant, i.e. buildings, machinery and
equipment, and management and cperativ: skills are exploited. The ways
in which personnel are expeoted to contribute are dealt with in a later
ohapter. The techniocal aspects of production and produotivity are dealt
with here.

Buildings
The total are.. ot the factory is 12,558 m2 (182 m x 69 m), This is

subdivided into various storage and produotion departments as illustrated
in figure 1.

Some of the buildi: s, partioularly the timber sheds, machine shop
No, 1., machine shop No. 2, and the finished goods and sheet materials
stores, are well built and in good oondition., The remainder are mcre of
the shed-type building evidently erected quiokly and cheaply. However,
given the general climatio oonditions, they are probably suitable enough
except when it rainse, which is not often.
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The general disposition of the existing layout of the buildings
is shown in figure 1. This olearly indicates that the factory has
grown piecemeal over the years, Buildings were added on from time to »
time as the need arose, without any reference to an appropriste work
flow or logical sequence of operations. “nis has meant that the best
use of available space has not been made «nd, no doubt contributed to ‘
the decision to resite the factory elsewhere. When to this is added
the chaotic condition of the site as a whole, with raw kimber and waste
material strewn everywhere, it is difficult not to agree with such
thinking. However, a careful analysis of the factory makes it clear how
much better use could be made of available space. This is illustrated
in figure 2 and shows that by more effective use of existing production
and storage areas and the provision of some additions, the whole can be
quickly and cheaply turned into an effective organisation. Table 1
compares the available areas for the existing departments with the
proposed aress to be provided in this new layout. This would result in
an additional 1,600 m2 being made available and would, together with
the existing, but reconstruoted buildings, provide for the needs of the
enterprise for at least the next ten years or more.

The major structural alteraticns envisaged would include doutling
the sige of the maohine department, whioh would now be housed in one
building, doubling the carpenter's assembly department, again oonfining
it to one area, doubling the polishing department, providing a battery cf |
three timber drying kilns, and building a new workshop for engineering '
and vehicle maintenanoe. The services to be provided would inolude addi-
tional power, compressed air and oompressed airline syatem and waste
extraotion system. There would in consequence be a legioal flow of werk
beginning with the timber yard and sheet materials stores, through
machining, assembly, uphclstering and wocd finishing to dispatch, all
prooeeding in one direction.

It should not be necessary to carry more than two months stooks of .
raw timber, provided a oontinued supply at that interval is assured,
oonsequently less space is required for timber storage and incidentally
less working capital and less wastage,

In the case of fittings, adhesiver and finishing materials, stocks
should be extended to ocover a six months pericd. Adequate and ccnveniently
located storage has been provided for all raw materials,
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The whole factory was subject to a thorough clearing out of all
waste moaterials during the course of the project. Menagement should see
to it that this accumul~tion of materials, as well a2s waste of valuable
space should never occur again. Good housekeeping, especially in 2 wood

working plant is an ecsential pre-requisite to efficiency and productivity.

Machinery and equipment

Table ? provides an analysis of existing machinery and indicates th-t,
in the main, it is mostly old and certainly past its beost. This is parti-
cularly evident from the poor quality of machined components which =dd
enormously to cost becnuse this has to be "repaired" or amended subse-
quently by the carpenters. There was therefore every justification for

the recent purchase of new machinery which las ust =rrived 2t the factory.

This machimery is analysed in tabi~ 3 snd as can be seen, is much
more suited to joinery production (doors, windows etc.) ~here the working
of large sections requires heavy duty equipment. I[n the case of furni-
ture production -~ the only one now carried cut by the Corporation = =ll
gections used are of light dimension and while the equipment referred
to may be used, it is not really appropriate to furniture production needs.
Some items undoubtedly will be used, but will only partly solve the pro-

ducticn problems.

Table 4 provides a complete breakdown of the total machinery and equip=-
ment requirements for efficient furniture production. It also takes into
account the labour requirements and the extent to which existing ind re-
cently purchased machinery may be used. There is still a comsiderable
shortfall from total minimum requirements and these are listed in 1able 5.
The expert strongly recommends that the machinery be purchased without delay
since without it the furniture factory is heavily under-equipped. Here
it should be emphasised that this recommendation is based on a radical
departure from the methods currently used to produce furniture. As
evidenced by the quality and structure of the end product, it is anything
but acceptable, simply because neither the tools nor the skills of pro-
duction are suitable or adequate., In future production will depend on
acourate machining to close tolerances of all oomponents, which will then
be transported to the carpenters for assembly. Many of those machined
parte will be interchangeable, and elements of the same model may be
assembled independently of each other, The elements themeelves may also be
interchangeable and be stored in this form until required for final assembly
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and dispatoh,

The remainder of the machinery may be used for a separate joinery
factory to be located possibly in the new building originally intended
for furniture production (see annex VII).

When the proposed building progranme is completed, every department
will be required to be redesigned and outfitted according to a carefully
prepered and pre-determined plan which neither time nor facilities per-
mit at this stage. Details would also need to be worked out for power
supply, the design of a compressed air-lin- system #nd the provision
of internal transport systems. This layout should be in sccordence with
the production flow charts for solid timber products and panel products,

shown in figures 3 and 4 respectively.

An essential adjunct to the efficient and accurate use of machines is
the development of appropriate gauges, jigs and formers. These should be
designed and made at the product development stage and should be the ra-
sult of the combined expertise of the draughtsman and prototype mekers.
The new design programme hess provided an opportunity to develop many of
those. The designs themselves should be produced in scoordsnce with the
teohnologioal details described in figures 16 to 21. The expert recommends
thet the detailed production and work station layout and the produotion planning
and oontrol referred to should be among the subjeots to be deslt with in any
follow up envisaged as a result of this projeot.

Productivity

Productivity may be defined as output per worker per year, In the
oase of the Corporation's furniture plant this is abysmally low by any
standards. The oause of this cannot be attributed to the workers alone
who, after all, only do what they are asked and trained to do. 1In faot,
the causes can be traced to a variety of oiroumetnces inoluding in-
experienced management, poor produotion facilitiee, lack of essential
technical know-how, the absence of in-plant operative training, unsuitable
raw materials, inacourate costing, poor design and quality of the end=-product
and lack of a carefully planned produotion programme.

Throughout thie report it has been emphasised that a pre-=condition for
an acoeptable level of prc.uctivity ie the availability of all the re-
quisite means of produotion. Those means are totally interdepndent so
that the plant cannot perform effioiently without any one of them,
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Even when all the physioal aspects of production are present, there

is still no guarantee of success without a skilled workforce and an
informed and dynamic management. Then there must be set production
targets in accordance with the projected annual output and these should
be translated into a required deily output of units.

An essential adjunct to the efficient and accurate use of machines
is the development of productior. aids such as measurement gruges, master
parts, jigs, patterns and formers. These should be designed and made
vo at the product development stage and should be the result of the
combined expertise of the drawing office and prototype workshop. The
pro-o0sed new design programme provides an opportunity to develop many
of these.

Management and 1abour

The quality of the management of the Corporation must be judged
against the task set in making the various plante under its control effi-
cient and profitable., This, as in any management situation, requires an
aooeptable level of experience and expertise in the areas of administra=-
tion, finance, produotion, personnel and supervision. Without them, the
plent will at best, struggle hopefully on without any clear idea of ics
ultimate zoal, and even less chanoe of achieving it.

The acting general manager has the right kind of background for pro-
duction management having had many years experience of production, in-
oluding some years working in Burope. He is assisted by & financial con-
troller and a produotion supervisor who, between them, are responsible for
the day to day running of the Corporation. This is a good management
team assuming that the appropriate level of experienoe is also present.

A glanoe at the Corporation’s present method of operation would indioate
that this is hardly the oase, but it should be remembered that tradit ion,
established practioes over the years, and a lack of oontact with the
development of modern production technology have taken their toll, The
expert is, nevertheless, satisfied that the present management tesm has
the oapability of oarrying through his proposals, and of acquiring the
additional expertise already referred to. He does not wish to minimise the
task facing them whioh will require a dedication and oommittment whioh up
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to now may not heve been exercised., As a management team they must

b2 strong and resolute in their determinat‘on to achieve the goal of an
efficient and profitable organisation and above all they must have the
authority and support in carrying it out. Accordingly, he recommends that
the acting general manager be confirmed ms manager and that the tesm be
further strengthened by the appointment of a new production manager.

The management structure should further be reorganized by adapting the
organisation chart outlined in figure 5. In order to ensure complete
co=ordination of effort it will be necessary to prepare job cpecifica-
tions for cach of the management functions referred to ~uv that performance

is total and effective,

Costing

Chief mmong the techniques of production planning and control is the
establishment of the principle of setting specific and periodic perfor-
mance or output objectives, the attainment of which should be monitored
daily. This would automatically take account of all management systems
and procedures including product design, preparation of working drawings

and specifications, machine loading, quality ccntrol and oosting.

It is proposed to deal with these topics in detail during stage III
of the project. For the present, partioular emphasis is placed on the
financial saspects of the business especially in relation to budgetary con-
trol and costing. The former should anticipate the projeoted turnover of
production during a given pericd which, if achieved, will cover all charges
and ensure an aooeptable level of profitsbility. This figure must then be
translated by production management into the total number of units (i.e.
models) required in the same period and subsequently it must work out all
materials, labour and other requirements. The total number of units should
be directly related to the number of days of production available to manage-
ment and in this way a daily output of units is arrived at which must be
achieved. This pre-supposes the availability of all produotion facilities
and the capability of the work foroce to carry them out. Only then may
sny kind of suitable incentive bonus soheme be seriously considered,
otherwise it will defeat its own ends.
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Tables 7 = 11 provide the basic data sheets on which 2 realistic
costing system for woodworking production is built. The sheets are
self-explanatory and if the information from production is ~ccurately
collected and recorded, uot only is a satisfactory system ~rrived at,
but 2lso there is then in existence, permanent records upon which esti=~

mating and planning for the future can be built.

Technical control

“lanagement is felt to be weakest in *he sres of technology, »nd this
is probably one of the reasons why supervision is so ineffective. 1In
giving technical or other directions to workers the supervisor shouvld
indicate hks conviction that such procedures are appropriate and relev- ut.
Any hesistancy on his part is quickly detected by the worker who, if ne
wishes, may turn the situation to his own advantage. Chief among the ceuses
for this lack of technology lies in the absence of » training policy from
the inception of the Corporation. Originally it wss virgin territory
without any tradition in manufacturing, much less in furniture production,
Therefore, cureful development with appropriate instruction »nd demon-

stration was required,

The nature of the training required should be related to the
following:

(n) Purniture plant layout and design. Problems in industrial plant
design is applied to furniture manufaoturing, building structures, equip=-
ment looation, aspace utilization, power utilization, light, heat, venti-
lation, and safety are among the subjects covered as well as materials
handling ahd maintenance;

(v) Woodworking equipment, Study of production woodworking equipment,
cutting, shaping, sanding, veneering and assembly operations; capabilities
and limitations of machines; theory and practice of cutting and sanding
wood; low-cost mechanization; pneumatics, electrics and hydraulics;

(o) Wood processes, Processes of drying, gluing and finishing wood;

reoonstituting wood as fibreboard, hardboard and particle board;

(d) ineering economy, Study of criteria and techniques for
management decisions in relation to eoonomy of design, selection and
operation; effects of depreciation polioies and machine replacement ;

(e) Purniture design and construotion, Detailed drawings and bills
of materials from samples and designers' sketches. In construotion,
emphasis is placed on good performance under variable atmosphere moiature,
on adequate strength and rigidity, and on low oost;

(f) Murniture manufacturing and rooessirng. Study of production me-
thods in the furniture industry, including produotion prooedures from the
yard through all operations, and shipping;




(g) _Manufa‘cturigg controls. Development of principles and proce-—
dures for control of materials, manpower and costs, with special attention
to production and inventory control, equipment utilization, wage classi-
fication and cost reduction programmes;

(h) Quality control. FEconomic balance between cost of quality and
value of quality; statistiral theory and analysis as spplied to sampling,
control charts, tolerance determination, acceptance procedures and control
of production. .

Technical information

The other remaining and urgent need is for the rrovision of = good
technical information system, which would enable management to0 remsain nbreast
of technic~l and other developments in the industry. This could best be
done by establishing a small technical information centre at the Corporn»-—-
tion's Maalla factory, by furnishing it with appropriate books, journals
and publications and by making this material available to the management
and supervisory staff., Annex VIII provides a list of publications which
are readily available at low oost and which could form the basis for this
requirement ,

Sumrvi sion

Many references have already been made to the need for informed and
sustained supervision of the work force, This is a particular requisite
for good produotivity, and there is no substitute for it. Again it re-
quires training in human relations, work allocation and quality control.
Above all, it oalls for personal qualities of leadership and integrity
whioh alone will win and sustain the respect and loyalty of the workers,
and encourag@e them to learn and to do their best. It should be manifest
in fair-mindedness and have a meticulous observance of the regulations of
the plant, whether these are ooncerned with discipline, punctuality or
productivity.

Labour

The expert has formed a good impression of the work foroe. Whatever
it lacks in skill is more than made up for in a friendly willingness to
learn vhioh promises well for the future. Despite the general inexper- -
ience and lack of technioal know how, there are many evidenoesof latent
skills which the Corporation would do well to foster and nurture.
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These can best be brought to the surface by ensuring first of all,
on the part of management, that a system of work is established to
which everyoneadheres, rather than at present when decisions are lef4

to individual skills and judgements, often with disastrous results.

While taking into account the traditions and practices which have been
established over the years, the understandable sbsence of industrial minded-
ness of the people, and the prevailing climatic conditions which inhibit
a8 good production tempo, it must still be said thrt many improvements can
and should be mede. For example, during the period of the project, which
coincided with that of Ramdan, the official working day wes from 08.00 to
14.00, or a non-stop period of 6 hours production. In rerlity, work never
really got under way before 08.15 and usually tapered off from 13,30
onwards. This is a serious loss of output in an already shortened day and
if to this is added the wholesale and indiscriminate wanderings by almost
everyone around the plant for one reason or another, the effective day
is reduced at most to 4 hours. There is cleerly confusion in peoples

minds, including management, between being busy and being profitable,

The answer to this and many other similar problems isy, a8 has already
been pointed ovt, the continuing and consistant application of the prin-
ciples of good management throughout the plant. Allied to this should be
the adoption of a policy of upgresding staff skills through proper super—
vision and tresining. Additional help is also needed from outside the Core
poration particularly in achieving, as quickly as possible, acceptable
levels of skill and productivity. The expert, therefore, reocommends that
in addition to the input by him, two UNDP volunteers with appropriate ex—
perience in the machining and assembly aspects of modern wood processing
should be recruited, Preferably they should come from one of the Scandi-
navian countries where there is a long and illustrious tradition in this
field. The volunteers should remain at least one year. Regarding the
question of plant discipline, it would be of considerable benefit if a
speoial plant booklet were prepared and issued to each encloyee oonoerning
his or her duties and responsibilities, as well as any othe:* relevant in-
formation.

Training
Throughout this report, stress is laid repeatedly on the need for
training if the effioiency of the work-force is to be raised to an acceptable

standard, Trrining is an essentinl tool of management which, if planned




and implemented systematically, can reduce labour turnover, improve

output and quality, reduce wastage, lower the number of accidents and

improve morale and job satisfaction. Furthermcre, use of the right ]
method can reduce lesrning times drastically, enabling workers to im=

prove earnings 2nd increasing production capacity.

Training should be based on the commercial needs of the Corporsation,
thus helping it to become more efficient and profitable. This means
that its overall effectiveness must be appraised and plans made for the
future. To make these appraisals and planning processes more effective,
it will be necessary to define specifically those aress in which effort
must be concentrated. These may include finance and profitability,
labour productivity, and sales, 1In this way training is linked closely
to the whole business process. If it is to pay off, the Corporation
must ask itself:

Howe well do we perform?

What are our main areas of weakness?

Howe well equipped are we to carry out our plans and achieve our
targets?

Only then can it ask:

What training should we give individuals to oarry out our plans
and echieve our targets? |

The first and essential stage in the establishment of a training pro-
gramme is the appointment of a full-time training manager. The man chosen
must have the qualifications and experience to carry out training within the
Corporation effectively, Ideally, he will be found among the existing
personnel, and since his task will be exacting, he will need to receive
appropriate training himself. Excellent courses for training managers
exist particularly in England where they are organized by the Furniture
and Timber Industry Training Board., A course, which usually lagts for
about three months, includes furniture and Jjoinery in all its aspects,

The manager will then identify precisely the training needs of the Cor-
poration, draw up a training programme and supervise its implementation, .
What has to be taught will be found by ocomparing what the employee need
to know for effective performanoe and the knowledge of the job they are
likely to possess as potential trainees.
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The basic steps of a training programme would be:

(n) To describe the ;ob, what it is and why it is done

(job description);

(b) To b =-% the job down into uuitable items of content for the
purpoiv~. of instruction (job analysis):

(¢) To define the standards to be reached in ench element of the jobe.
At thic stage a2 statement of .he knowledse ~nd skills requirved
can be prepared (.job specificntions);

(d) To nrepare » detniled stetement of what the irainee is to be
taught ~nd how (syllnhus) by making » comp-r:icon between this
specification and the exist:ng knowledge and skills of the
trainee;

(e) To gruse the time required to - ver each p-r. of the «ylisbus;
(f) To prepare a logical and progr-ssive t.metabing

(g) To prepare the lesson plans.

At this stage the instructor is ready to teach his trainees and to

meintain records of their progress,

Provision has been made in the new layout for a special section of the
plant to be set aside for tr~ining particularly of new entrantc and those
whose skills need to be upgraded. This section should be properly out-
fitted and a specific course of lessons prepared which should be taught
during an agreed period. The major aim of the training is to integrate
trainee workers into full prcduction as quickly as possible. Initially,
muoh of their training will, therefore, be concerned with the simpler
aspects of production and as their skills develop they will graduate to
more difficult processes, and ultimately to full integration in production,
The expert notes with satisfaction that the Corporation has arranged to
send a total of twelve trainees to Budapest and three to Cairo for special
training in all aspects of woodworking. They should, in partioular, re-
ceive training in woodcutting machining, furniture and joinery production,

maohine setting-up and maintenance, technical drawing and wood finishing.

Development plans

Immediate plans for development covering a period from 1 September
1978 to 28 Pebruary 1979 are enumerated in bar—chart form in figure 23,
They envisage two stages, the first being the implementation of the more
immediate recommendations of the expert and the second, those that would
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be carried out during a proposed follow=up mission early in 1979.

The Corporation input during the first stage would be the carrying out

of the structural alterations and the erection of the proposed extensions

ns elready described. Meanwhile, and on the assumption «f agreement from .
all concerned, including UNDF/UNIDO, the exrert proposes that he should

prepare detriled layout plans of the reconstituted factory, including the

location of each machine, the design of comprecsed air-line and wnste .
extraction systems, the preparation of detailed working drawings for

the new designs programme and the location of alternate sources for

the specification, selection and supply of essentinl raw mrterials,

including adhesives, lacquers, fittings and veneers. He would alsc pre-

pare similar plans for the proposed new joinery factory.

The return of the expert and the commencement of the follow=up mission
should coincide with the completion of the building prosramme ~nd the
arrival of additionnl machinery, equipment and new raw mrterials, The
work content of the follow-up mission would be items 13 to 20 of the bvar
chart. In order to assist the management in carrying out their plans,
the expert has prepared a more detailed work programme including » tem—
porary layout of the machine shop so that the recently purchased ma-
chines can he made use of as quickly as possible. These plans are des-

cribed in annex IX,

Quality control

General

The quality of a product may be defined as the sum total of that pro-
duct's essential characteristics which determine its degree of suitability
for a concrete purpose. The quality of the efforts of each function should

become part of measurable administrative entities,

Within this framework, the role of the quality control section of the
Corporation is to provide and co~ordinste a system which ensures that it will
produce an optimum quality at minimum nroduct cost. The responsibilities
of those charged with guality control are to define, plan, co-ordinate
and measure the quality efforts of the Corporation, as well as to perform
those activities normally associated with quality control. Quality itself
cannot be ensured by inspecting a product, but should be designed and built
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into it. Qu~lity control entr~ils not only inspection or testing for

the acceptance or rejection of parts; it is also concerned with the
provision of ra:id, a2ccurate ~nd us2ble information =bout product »and
process quality which would give guidsnce for process control »nd control

of product quelity.

Quality control is effective if it ig exercised in conjunction with
standard specificrtions thﬂt 2pnly to every =spect of the product. These
siandard specificntions are now recognized intern~tionslly and »~re applied
vaiformly., Their application in terms of uslity nearly nlways nroves

the decisive frctor in successful export,

Thore resronsible should nlso realize thnt qunlity control besins ~nd
ends with the worker, whose responsitility to exercise it in terms of

his craft cannot be transferred elsewhere,

It should ~1so be remembered that ocuality conirol is best carried
out in 2 well-orgenized ~nd well-disciplined plant where everyone makes
the right kind of contribution whether he is 2 cleaner or a production
maneger, Ii should be uniform and consistent in charecter becsuse standrrds
which fluctunte from time to time, whether in terms of raw materinls, pro=
cesses or finished goods, are no longer strndards but further manifesta-

o~

tiors £ noor management.

Future UNIDO[ UNDP egsistonoe

It is evident that the Corporation, in order to re~orgrnize and de-
velop its manufacturing activities satisfectorily, will need UNDP/UNIDC
assistance for some time to come., Its immediate form should include the
following:

1, Short-ierm consultancy
l.1, Two follow-up mission in 1979, each of two months duration and
commencing in January and October respeotively. The work oontent

to be that enumerated in the bar ohart, figure 23.

1,2, Commissioning of expert to prepare the detailed plams described in
the previous ohapter. The period required would be six weeks from
mid=3eptember to the end of October 1978,
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2. Volunteer support programme (PDY=75-013)

?¢ls Immediate ~ppointment of two volunteers experienced in =11 aspects

of furniture production to work for at least one year in the machining
and assembly departments of the Maalla factory. Preferably they should

be recruited from one of the Scandinavian countries.

Language: English

3o Fellowships
3.1, The attendance by the plant manager at the UNIDO Workshop on Wood

Processing to be held in Cologne and Hanover in May 1979,
Language: English/German
Je2s The attendance of the newly nappointed production manager 2t the UNIDO
Seminar on FPurniture to be held in Lahti, Finland in August 1979.
Language: BEnglish
3.3, The attendance by 2 selected trainee at 2 nine month’s course in
drawing and design at the London College of Murniture from October
1978 to June 1979,
Language: English
3¢.4. Provision of special training in wood carving and instrument making
for the Corporation personnel engaged in this work,




II. CONCLUSIONS AND RECCMMENDATIONS

Conclusions
Plant facilities

1l The major furniture facgory ~t Maalla and the second at Labourers

Tsland have between them sufficient production and storage space to pro-
vide for their manufacturing needs for at least ten years.

2. There is not effective use of space in either location and at present
over fifty per cent is wasted,

3+ Location of production space, storage of raw materinsls, and work-in-
progress, is far from satisfactory,

4. Layout of the machining, assembly, upholstery and finishing arees is
poor and is not conducive to a logical flow of work nor good work planning.
5+ Many of the existing machines are old and difficult to operate and
maintain. New machines recently purchased will improve the situation but
not satisfy »sll production requirements.

6, Additional machines are required for production; and equipment for
assembly, wood finishing, and upholstery.

Design

7+ The plant's deficencies are most apparent in the field of design, the
meaning and functbon of which are not fully understood,

Management

8+ Produotion management is not sufficiently experienoed in plant layout,
produotion planning and control, staff supervision, quality control,
materials handling, good housekeeping, purchasing, oost oontrol and adminis-
tration,

9. Design and product development are not suffioiently co=~ordinsted.

10, There are no draughting facilities available.

Raw materials

11, Essential raw materials are generally not appropriate to the needs of
the end product nor its production technology.

12, There is enormous and totally unnecessary wastage of valuable raw
materials through unsatisfaotory seleotion, poor storage and low utilization.
Produotion teohnology

13. The technology of modern furniturc and joinery production oconsistant
with a plant of this scope and megnitude is largely unknown. This ie parti-
oularly the case with regard to a satisfactory understanding and use of most
materials used by the industry, the design and struotural details of furni-

ture construction, furniture finishing and upholstery.
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14, There is no provision for in-pl~nt training. This is urgently re-
quired for learners, unskilled workers, technicians and production formen.
15. Productivity is very low, Causes other than a lack of suitable
skills include absenteeism, chronically bad timekeeping, production
indiscipline and lack of strict supervision.

16, Many of the workers lack the necessary skills to produce furniture
to an acceptable standard,

ality control
17, Quality control is not effective because its meaning in the contert

of furniture production is not fully understood.

Development plans

18, There are plans to transfer the entire operation to a new factory

ourrently under construction asbout 20 miles from the present location.

Recommendations

Product design

1. The Corporation must evolve a design and produot policy oonsistent with
the needs of the market of Democratic Yemen and with the production capa-
bilities of the plants under its control,

2. The design standards of all items manufactured need to be raiced,
In addition, new designs should be introduced as quickly as possible,

3+ As there 2re no furniture designers in Democratic Yemen, the Corpora-
tion must ensure that it provides for its own needs in this respect, A
beginning should be made by arranging for the attendanoce by a competent
draughtsman with a flair for design, at an appropriate design course

abroad, possibly with the aid of a UNIDO fellowship.,

4, The Corporation should also oonsider, as en interim measure, the importa-
tion of suitable furniture models which would provide a guide to design
development as well as setting standards of quality.

Product development
S5« There should be a drawing offioe and prototype workshop attached to

the main faotory in order to provide suitable produot development fmoili- \d
ties prior to any model going into full produotion. This drawing offioe
would also provide for the needs of the proposed joinery factory,

¢
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6. Prototyping should also include the design and production of all
processing #ids such as master parts, formers, machine jigs and patterms,

measurement gauges and fixtures.

Raw materials

T« The raw materials selection and supply system for the Corporation re-
quires much greater direction and co-ordination in order to ensure that
adequate stock levels of appropriate qurlity shall be maintained at all times.
8. All materials, especially timber, should be properly stored and main-
tained on the basis of a good stock control system.

9. Use should be made of veneered particle board (chipboard) as well as
plywood for the production of all types of drawer and storage units,.

Most glueing operations should be done with a casein glue instead of the
traditional animal glue.

10, The standard of metal and plastic fittings imported mainly from India
ig not sufficiently high for the production of modern furniture. They
snould also be imported from Denmark, the Federal Republic of Germany,

and the United Kingdom, where there are established manufacturers of such
fittings.

11, Management should maintain olose oontacts with manufecturers of other
materials suoh as adhesives, wood finishes and upholstery materials, Their
technical representatives should be enoouraged to visit the plant regularly
and to keep management informed of new technical developments.

Production and productivity
12. In order to advise on an acceptable level of prcductivity, specifio

production targets, based on capacity and known performance should be set
monthly in advanoe and should be monitored daily.

13, Greater attention should be paid to work planning, layout, produotion
flow, machine loading, production oontrol and method study.

14. The entire factory should be redesigned in accordance with the general
work flow, Department areas for storage, machining, assembly, upholstery,
vocd finishing and dispatoch should be clearly designated, and arrangements
made for ease of transport of rav materials, work-in-progress between

e~ch depairtment.

15, Many woodworking machines are old and may be replaced by those recently
purchased. Other essential maohines require to be purchased immediately,
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16, There should be a special machine shop for timber and board
breakdwon and a2 single machine shop for all other operations., Produc-
tion in the machine shop should always be at least one week shead of
assembly so that the carpenters have plenty of work in hand., The size
of this machine shop should be doubled.

17T« Greater use should be made of such production aids as masterparts,
measuring gauges, patterns, templates, jigs, formers, locating and

voring aids. These should be made in the prototyping workshop.

18. A considerable increase in productivity, i e. output per worker,
is necessary., This will be achieved only by the management's ensuring
adequate production facilities (buildings, internal transport, raw
materials, skilled workers, suitable machinery) appropriate production
planning and control and strict and informed supervision throughout
the plant.

19, All workers in the assembly or oarpentry department should have a
full set of hand tools, some power operated hand tools (e.g. electric
drills and sanders) and a sturdy work bench, fitted with a woodworker's
vice, i
20, All assembled furniture should be loaded on flat rubber-wheeled
trolleys for transfer to the finishing or polishing department.

21, The polishing department should be doubled in size and fitted with
two spray booths with exhausts, for the spray finishing of furniturs,
22, A new finishing syctem should be introduced incorporating the use
of nitro-oellulose and acid=catalysed lacquers.

23. The finishing or polishing workers should be instructed in the use
of sprey guns and synthetic lacquers.

24. (Good housekeeping requires to be maintained throughout the plant.
Floors ehould always be kept clean, gangways kept clesr and waste wood or
other materials should never be allowed to acoumulate anywhere.

25. The workshop at "Labourers Island" should be used for assembly pur-
poses and for the mamufaoture of custom~built furniture only. It should
be supplied with all machined components as well as other materials from
the main factory at Maalla., It should also be provided with a spray booth
and should concentrate on the assembly and finishing of solid wood furni-
ture only, e.g. chairs, table framee eoto,




Man agement

6+ A mancgement organisation chart should be drawn u- indiceting levels
of responcibility and from which job specifications would be clearly

define! for every level of management.,

?7. The present ~cting gener»l man~ger should be confirmed in this post

and = new assistant general manager nrpointed.

28, Before t=king up a particul-r m~nngement or supervicsory ~ppointment,

all personnel should undergo » period of induction and tr-ining.

20, Regulnations regarding supervicion sni diseipline hould be u -iform
throughout the plant and =11 per-onnel stc .74 be made fully ~wore of
them, A speci»l document on this should * vprepared »nd irsucl to every

worker,

30, Management should understand ~nd a;- ly such management tc-hnicues »s
production plenning, production controlling, muerlity cont: !, work programme

~nd machine lording.

31, Foremen and supervisors shoul realize that there ic no substitute
for direct »ni perscnesl supervision., They should therefore speni the mejor
part of their time in their own departments. This is particul-rly im-

portant when attempts are being mede tc improve production discipline.

32. The training programmes should be based largely on the needs of vro=-

ducticn anl of achieving ~n acceptable level of aquelity.

33, A section of the factcry should be set =side for this purpose »nd should
be ecuipped with benches, hand tcvols and » universnal woodworking machine

for demonstration purposes.

34. Selected personnel should avail themselves of the verious UNIDO-spon-
gored courses especiarlly in Lahti, Finland, lLigne Hanover and Interzum,

Cologne, Federal Republic of Germany.

35. The Corporation should nrrange for the purchase of books, periodi-
oals and other publications concerned with technology and production in
the wood industries. UNDP assistence should be sought be sought towards
this end.
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Quality control

36, Quality control should be substantinslly improved. Specific pro=
cedures and stand-rd specificeations for the establishment and mainte=

nance of quality control should be 1nid down and strictly adhered to.

37+ The staff directing quality control in the plant should be fully

familiar with its requirements and applications.

38. Mansgement should realise that quality control is everyone's res-
ponsibility and that it should be applied particularly by all craft

workers,

Development plans

39. These should concentrate initially on the improvement of the present plant
until the stage is reached where all its resources are fully utilised.

40, Plans to trensfer the equipment and work force to another newly
built factory should be reconsidered in the light of the experts findings
and recommendations concerning the suitability of the present factory

for at least the next ten years,

41, The production of joinery (meinly doors, windows, and timber-framed
housing) should be begun by the Corporation possibly in the new factory
planned for carpentry production,

o L
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Annex I

DATA ON PUBLIC GORPORATION FOR CARPENTRY AND BOAT BUILDING

Total capital employed (including buildings)
Total turnover (1977)

Total manufacturig Units

Purniture
Boat building

Totnl employment
Carpenters
Maalla (furniture) 92
Hedjuff (boet building) 25
Lsbourers Island (furniture) 21
Value of produotion
Murniture
Boats
Erodugtivity
Purniture
Boate

Dinars
330,700
309,000

Number
2

Yusber of persons

284
Helpers Labourers
35 42
20 16
18 15
Dimers
358,893
91,350
son

1600

1500
Hl,
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Annex II

JOB  IESCRTFTION
SI/rDY/71/804/11-01/31,7.A

Wood Processing Sxpert

Six weeks

As Boon aid possible

Adeng with possibility of travel within the country,

To study the factors affecting the developmont of
the scecndary weod processing industries sector in
Aden, rs53e3s it3 potontial for development, and
identify mcasures to bo taken,

The oxpert will be attachcd to the Ministry of Industry
and will specifically be expected toj

'

3,

4,
5.

Survey the present cituation in the country!s wood
processing industry studying the following fac tors;

processing technolom used
$raining requircments,

a) structure of the industry

b} raw materinl suopply

o} markets

d) equipment |
]

f

Draw up development possibilities in the various
fields based on the above survey,

Recommend measures to be taken by the industry
and by relevant authoritiss in the various fields
(s.g, those enumerated .under 1, above ),

Assist the existing induatry in the above fields,

Train ocunterpart personnel in the sbove field,

The expsrt will also be expected to prepare a final
‘ropert, setting out the findings of his mission and
his recommendations to the Government of further
actions which might be taken,

[
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Aanex III

SUMMARY OF MAJOR ACTIVITIES OF PROJECT

The following is » list of the main project activities:

»)
b)
o)
d)
d)
f)
g)
h)
i)
J)
k)

Plant's survey and preparation of work programme ;

Establishment of new desigm range and completion of some prototypesn;
Demonstration of method of striking out new designs;
Preparation of materials speoifications for new designs;
Re—~design of total storage and manufecturing sreas;
Preparation of detailed machinery and equipment specification;”
Introduction of more up-to-date produotion technology;
Appraisal of boat building enterprise;

Assessment of proposed joinery produotion enterprise;
Preparation of on=going programme;

Completion of technical report,
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Annex IV
ASSESSMENT OF BOAT BUILDING INDUSTRY

Design

Traditionally built timber fishing boats, for use in the Gulf of
Men, whioh is a sheltered ooastal water operation, The Joats are
approximately 40' - 45' long with a beam of 12' and a depth of 5'.
The boats are shallow draft with a straight keel but having 2 maximum
loaded draft of 3'. This is unusual for the conventional fishing boat
but is a traditional design in this area. A partioular char~oteristic is
the angle of entry of the stem whioh provides a reduction in hull resis-
tance but is also meant to ease oconstruotion difficulties. The hull shape
is round bilge design with fore and after bodies resembling an efficient
sailing yaoht hull. The oraft is flush~deoked throughout with openings
for aocess to fish hold, engine room and acoommodation. There is e fairly
shallow bulwarks at a oonstant height fore and aft.

Construotion (see figure 22)

The craft is of robust construotion, Planking, both hull and deok,
is made from varying teaks; framing, floors, knees, stern post, apron and
hog are a looally grown timber whioh it has not been possible to identify.
Grown or natural frames, floors and knees are used in the main.oonstruction
of the oraft, but intermittent frames are made from ocdd lengths of material.
Spacing oentres of frames are about 10" to 12" whioh is very acceptable,

A large number of springers are fitted between keel and gunnel. The hull
planking width is unusually wide, but narrows at the turn of the bilge to
enable the shape to be achieved,  Planking is also reduoced in width both
fore and aft when running into the stem post., Stealers (filling pieces)
are used in the bow and stem seotion planking. The method of soarfing of
hull planking is by means of a diagonal butt scarf. MNethod of fastening
is by what appears to be forged iron nails (dumps) with square shanks and
round heads. These are manufactured in the boat yard. These fasteners
are inserted in ocountersunk holes which are bored with a traditional bow
drill, The nails are dipped in o0il for ease of entry but would also sot
as a perservative. DBefore punching homes the nail, omulking is wrapped
around the shank below the head and ~s the nail is punched home it forms a
seal. The nail is then turned over flat against the frame., Keel bolts
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are used to conneot the keel to the hog and floors, whioh are made

from mild steel, rocund bar, threaded at both ends, The heads are
stopped with a resin-based stopper. Deok besms are housed into the
beam shelf (gunnel stringer) and nailed. Adhesives are not used
anywhere. The hull is caulked in the trasditional manner using cottcn
spun into long lengths rather like sisal whioh is caulked into the seam
and intc any splits, shakes and scarfs. The seams are then sealed with
& plastio wood compound. The outside and ineide of the hull is coated
with a vegetable cil, possibly linseed oil, or an equivalent., The stem
frame is hand bored from the inside tc accept the stern tube (shaf‘t) and
the engine beds, which are large section hardwood, are bolted in poesition
with mild steel boclts. The engine beds appear to be shorter than usual.
The bulkhead is oonstruoted between the engine compartment and the hold
and is made from a scftwocd, The rudder is made of teak and fitted to
the stem pcst by means of gudgings and pintleess (metal straps with pins
for fixing). Each hull planking ies pegged tc the previcus strake until
the whcle of the hull planking is completed., Only then is the planking
attached tc the frame. The life of the boat is approximately 20 years.

Prcduction

Equipment consistsof an 18" circular saw, a J0" bandsaw, a oombined
lurfa.oer/thioknesaer, bandsaw blade grinder, power cross-~out, electrio
drills, and hand tools. There are nc work benbhes, and the shaping of the
planking is dcne manually on the ground. The timber is not properly stored
and is left lying haphagardly around the whole bost yard area. Much of the
timber suffers from degrade as results of direot exposure tc the hot sun
and much of the looal timber already referred to hed evidence of wcodworm,
There are twc partly covered slipways, each of whioh oan acocmmodate two
boats.

There are three boat~builders and four helpers per boat whioh is usually
oompleted in six months. The selling prioce of the boat is 3,040 dinars
without engine. This is a contraot prioce cowvering a period of two years,

The actual ocost of produoticn is now in excess of 5,000 dinars,
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Comments

l. The design of this craft is outdsted, ani could be renl-ced by » con=
temporary designed, round bilge, dic-l-cement fishing boat, providing
greater storage capacity for catch and gear, "ni » more stable craft.,

It should be remembered that this bost wes ori+~n ' for sail.
Therefore, nan efficient yacht type hull a5 evolved. No attempt hog J
been m2de to amend this deisgn to suit the intrcduction of » liesel=

povered marine engine. Consesuently the expected advantnsges in terms

of increased crpacity and gre~ter si~bility »re not avsilei nof,

¢+ Choice of mrterials is satisfactory, but care should be t-~ken in
the selectiocn and storage of the timber. Pest infested local timber
should not be used. Non-ferrous mnteri=ls should be used for ~l1

fastenings and fittings throughout the hull,

3o Construction methods are largely traditional, but there i: not suffi-
cient attention to detsil, Hull planking is rough cut »nd poorly jo:nted;
scarfs are technically not correct nnd should be stepved and halved or butt
straps should he fitted behind each, The planks are not sufficiently
oarefully scalloped or dished to fit the frome, nesulting in a lot of day=-
light, No bedding compound appears to be used when fitting hog, apron,
floors, frames etc. They should also be leaded or peinted. GOrown frames
are of poor quality and should be replaced with higher grade timbers.

If they have to be used, defective parts should be chopped out and re-
placed with sound wood, accurately fitted and glued. All gcarfs, deck
beams, and other joints should he glued with a marine grade adhesive,
External finish of planking is poor, and could be improved with more careful
smoothing. The craft should be primed with a lead-based primer before
stopping, and finished with a marine quality paint. Anti--fouling should be
used below the water-line. To sum up, there is an evidert lack of finesse

in craftsmanship, but this could easily be remedied.

4o The boat yard should be tidied up and all wsste materi~l removed so
that there is easy access to every part. Materials handling would be ime
proved with the introduction of simple hand-lift trucks. There should be

a small mobile crane or overhead gantry with chain blocks to facilitate
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engine installnation beflore shipping, and tc transport hesvy baulks of
timber etc, A mechanical cnapstan or winder located »t the land end of
the yard for slipwny operation would be = considerable =dvantage.

Boats under construction should be built adjacent tc the slipw=y in such
a way that the slipwny con be used for repeir and mainten~nce purposes,
This would provide valuable additional work ~nd inceme fer the yard. A
band re=~s=w, and extra surf‘r’ce/thicknesser and bapdsaw, ~uarecinrlly for
smaller work, would be » distinct advantame, Power toclt should include
19 mm two—speed electric drills, circular s~rw with attachments. hend sur-
facer and router. There should be elonmted z2rpentcrs henches running
the complete lensth of the construction shop and fitted with woodworking
vices, stops etc. Other hand tocls should include s~rh »ndl cromis steel
smoothing planes, spokshaves, hend dr.:lls and swing braces, twist bits,
augers, rebate planes, paring chisel:, gauges nnd ~dzes. Tu ~ddition to
the normal woodworking tools, there should alao he a set of hard

spanners and sockets.

5. To become abreast with current design and technologic~l development
the next logical step would be to build gless reinforced nlastic (GRP)
boats. This 18 how the current bort building industry throughout the world
has developed. The main difficulties in this process would be the supply
and stormage of row materials i.e. resins, catelysts =nd fillers, some of
which have 2 limited pot life. The construction for the GRP laminote
would need to be in a tempersture and humidity-controlled workshop,

These problems have heen overcome in countries with a similar climate

such as Bahresin, India and S~udi Aresbia., Initially it would be advisable
to negotiate a collahoration venture with »n established and proven GRP
production business. Initirl construction could begin with the fitting-
out of hulls, decks »nd superstructures supplied by the associate company,
and later graduate to total home production. This should generate »nddi=-
tional industry for the production of stern gesr, fuel tankers, deck
fittings, steering systems etc., a8 well rs GRP wnater tanks, external
facings for buildings etc.
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Annex V j

APPRAISAL OF WOOD CARVING AND CRAPTS SECTION . |

By Maurice Fish, Internmtional Lasbour Office |
Consultant, expert rursl orafts 1

Visit to and appraisal of the Corporstion for furniture and
boat building (Wood Cerving and Musical Instrument Section)

12 August 1978

A short tour of the two workshops concerned (musicsl instruments
and wood carving) was undertaken with Mr. Abdul Karim, General Foreman,
and Mr. Desmond P. Cody, UNIDO consultant. Produots were inspected, tools
and equipment noted and » short discussicn held with the workers in each
section,

A. Points noted on site

(1) Two smell sections of the factory sre set up for:

1. Musical instrument making
2+ Wood carving

(2) The number of people employed are:

Musical instruments; 2 males, 1 female
Wocd carving: 2 males

(3) Products produced:

One model of Yemen guitar
A number of relief ocarvings of Arab soenes

(4) Tools and equipment used:

Musical instruments: Chisels, tenon saw, kniwes, portable
sander. Use of wocd lathe in another seotion of the factory.
Wood carvers: chisels, hand-carving toois of poor quality, tenon saw.

(5) Timbers: MNainly cff-cuts and waste from other parts of the
factory. A small smount of imported beach for guitar stooks

B.
(1) Cost
(i1) Time involved for prototype production
(1ii) Training involved .

(1) Tools snd squipment to be Aoquired:

(1) Wusioal Instrument Secticn:
Hand-carving tool set (2 off) .
Veneer marquetry knives (2 sets
Disc sander (vertical disc type
Portable drill 3" with stand
3mall wood-~turning lathe with tools
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(1i) Wood—corving seotiont
Hand-carving tools (3 sets)
Veneer/marquetry knives (3 sets)
Portable sander

(2) Timber to be available:
Supply of veneers
Beach for guitars

(3) Products that can be introduoced:
Musical Instruments Section: Other types of guitars from
around Democratic Yemen, Bedouin guitsr/sittar can be pur-
ohased or taken from models in Seyun museum of crafts

Wood carving section: Marquetry depicting scenes for tray
bases, stool tops, coffee t=ble tops etc.,

The carving of full models of h.ildings, Arab dhows, minarets
etc. This can be done from ph:tography or sketching of various
places and items of interest. Variety of timbers to be intro-~
duced to give colour variation and emphasis of depth etc.,

(4) Training of local personnel:

(r) Each section could in the very near future take two
teenage trainees, mrle or femrle, to follow = type of
"apprent ioeship"”

(1) One craftamsn from each of the two sections to be considered
for an overeers training course. Probably Kenya, »s = suitable
choioe for carving, and Indi» for musical instruments

fc) A general up-grading of the work already being produced.
Symmetry to be observed, squareness of frames is necessary,
#lued joints to be cramped, finish to be smoother, cleanli-
ness to be obmerved., All minor points but which when put
together produce a better finished product.

Comment s
These two smull workshops will not make a significant contribution
to the inoome of the factory for at lesst twelve months.

If however they are looked upon as experimentsl workshops and products
are designed and developed during the first twelve months, thereafter
produotion oould be plernned and income generated.

The investment in adequate tools snd » small amount of machinery
would be worthwhile,

The two sections should be housed together or in olose proximity
to one another if this is possible, It would oreate interest in each
others work and possibly competition.
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DESIGN AND PRCDUCTION PROGRAMME

The design programme illustrated in figures 1 - 9 is 2imed at pro-
viding -~ besis for the ostablishment of » sound product policy on which
further 2nd more sophisticated designs c2n be huilt ~s production faci-
lities, man2cement nand lebour expertige improve. Factors which in-
fluenced the choice of this range of models =re enumerated in chapter I,
Those include methods of construction suited to skills =and equipment,
common structurnl elements, rationalized range of dimensions »nd = high

degree of component interchangesbility.

The programme covers the manufacture of the following types of
furniture:

Living and dining-room chairs and seating, storage units

for bedroom, dining room and kitchen; range of office detks =and

tables,

The raw materials to be used are as follows:

Item Raw materials

Chairs, table frames, seating Mrhogeny, teak or equivalent
Storage units Veneered particle borrd and plywood
Offioce desks Veneered particle board end plywood
Upholstery Urethane and latex foams

Nosag and resilient webbing

Lacquers Nitro-oellulose and acid asta-
lysed lacquers, teak oil

Pittings and aocersories Standard metnl and plastioc,
imported mainly from Burope
The mein forms of construotion inolude the use of dowels, mortise
and tenon, dovetail and housing joints. Methods of assembly are simple and
unoomplicated and suited to the current levels of skill in the faotory.
Elements of the same model may be worked independently of each other and
later sssembled to the finished stage. This means that the more diffiocult
work may be given to the highly skilled oarpenters and the simple work to
those who have less experienoce and skill, It is 2lsointended that there
will be a greater machine shop input in order to inorease produotivity,
aoouraoy, and over=all qualit,. PMigures 16 = 21 provide additional dimen-
sional and structural details of the range.
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Annex VII

SUMMARY ANALYSIS OF REQUIREMENTS AND PROJECTIONS FOR JOINERY PRODUCTION

1. Definition

Joinery is defined es "an assembly of wood components manufactured for
incorporation in a building structure from which it shall receive support,
but no load."

2. Produots

Doorss external and internal, flush and other;
Windows; simple and speoialized, fixed snd openings;
Stairs?! open and closed, straight and geometrical;
Shutters and balustrades;

Partitioning; bench framing;

Wall panels, door frames;

Prefabricated low=cost timber=framed housing.

3. Ra mterials

Timbers Mrom published data the physical charaoteristice of praotioally
all speoies can be found. The particular features which ooncern suitability
for joinery include the following:

Ease of kiln drying without degrade.
Machinesbility.

Stability and moisture movement.

Strength,

Acoeptance of nailing, sorewing and gluing.
Reaction to surface finishes.

Durability under all servioce oonditions,
Permesbility to preservatives if non-durable,

Wood-based panel products: These include notably plywood, particle board
and hardboard,

Other sheet materials: These include materials such as asbestos cement,
plaster-board and laminated plastios.

Other materials: Adhesives, fixings, ironmongery and joinery furniture,
primers and finishes.
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4. Produot dssign
This will take into oonsideration the following faotorst

Looal traditions and requirements.

Degree of standardisation and dimensional oco-ordinstion.
Avoidanoce of excessive variety.

Satisfaotory performance in use.

Ease of manufaoture with equipment available.

5« Reoommended sige
Medium, employing up to 200 workers, mainly engaged on batch produotion

of good quantities of a wide range of joinery, with the use of modern
machinery and limited handwork, but not making for stook.

6. Manufaoturing faoilities
Storaget Preferably enolosed, ventilated, buildings should be provided

to keep timber and other ancillary materials in good oondition. Hmndling
equipment for loading and unloading must be provided. A minimum height
from floor to oceiling of 6 m is recommended.

Required floor area 1,000 l2.

Offices, sanitary and social fsoilitiess Single storey offioces which can
be readily expanded as needs grow. Required floor area 600 m2.

Kiln drying of timbers This is to ensure further oontrol of moisture oon-
tent acoording to the ambient oonditions prevailing in servioe, and a
sufficient buffer stook for produotion,

3

Requirement is for a 4-chamber battery with a oapaoity of 20-25 m™ each.

The kiln would be shared with the furniture factory.

Preservation treatment plant: This is required in order 1o meet expcsure
hagards in service. It should be an cil=borne formulation, and in the oase

of hardwoods should incorporate oylinders, pumps and control gear to with-
stand high pressure as well as low vaouum so that any spsoies resistant to
impregnation may be treated to a proper level of retention.

Nood-waste disposals The oapacity of the system is caloulated on the
basis of probable volume of woodwaste in the form of sawdust, ohips,
edgings and end trimmings as a daily output from the factory.

It should connect to every machine either directly or indireoctly and should
inocorporate hoods, flexibls and fixed duoting, air filters, fans and a
oyclons with disposal bins.,
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Power: 500 kVA
Lapd and development: 15,000 m

Produotion buildings: Permanent produotion buildings should be planned
for operational flexibility and incorporation in any future expsmsion
plans without excessive modification.

They should be single sicrey and of 6 m minimam height from flcor
to eaves. This will allow space for overhead suspended lifting and con-
veyor gear, exhaust ducting, and lighting.

Portal frame buildings of 20 m clesr spsn, snd those may be con-
structed of timber, steel or pre-cast conorete. Trunk distribution,
electric power and compressed air.

2

2

Area required: 4,000 m

Production maohinery: A factory of this sise justifies the installation
of faster feed, more powerful, and more elaborate machinery to boost
output, The degree of component completion will tend to reduce the
amount of skilled handwork and call for more simple assembly cperations
by semi-skilled labour. Longer production runs and less variety are a
corollary, with higher back=-up in tcol-room and machine setting.

Machigery requirements

M/C  Machine Aveilability
Xo, Sty B P R,P,
1. Circular saw 3 X X X
& Band re-saw 1 X

3 Panel sow 1 X
4. Multihead moulder 1 X
Be Spindle moulder 2 X

6. Surface planer 2 X

7. Thioknessor 2 X

8. Router 2 |
9 Single-end tencner 1 X

10, Double-end tencner 1 X
11, Single mortiser 2 X

12, Jang mortiser 1 X
13. Belt sander 1 X

14, Drum sander 1 X
15, Powered oramping table 1 X
16, Veneer press 1 X
17, Compressed-air line system 1 X
18, Pinishing equipment 1 X
19, Compresser (high capacity) 1 X
0. Tool rocom maintenance equipment 1 X

21, Exhaust system 1 X
Eu_s_ x. - existing; P, - recently purchased; R.P, - requires to be purchased.
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6. Investment costs and treding finance

The various estimated capital expenditures associated with the sectors
described in the previous chapter are brought together in the following
table:

Land and development N/A
Production buildings 90,000
Production machinery 18,000
Storage buildings 15,000
Offices, sanitary and sooial 30,000
Kiln drying facilities 15,000
Preservation plant 18,000
Waste-disposrl plant 4,800
Power distribution 32900
Totel 262,800

Trading finance will be dependant upon the value of stocks of raw meterinls,
work-in-progress snd finished products, and the smount of credit given
less than received. A desirable provision in the permanent capital

would be an amount equal to two months average sales,

Qutput: It is impossible to state with any degree of accuracy the level
of potential output measured in velue terms. Raw materials costs oan
vary by a factor of two or more, according to their nature and souroe,
and while labour costs may not reflect the level of skills, they do not
operate on a proportional basis, It is, however, anticipated that the
value of output would be between Din 510,000 And Din 600,000,

7. Management and administration

Provicion must be made for buying, selling, estimating, costing, production
planning, work study, book-keeping, designing, teohnioal and management
training, and all the other operations that do not function on the factory
floor.
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Annex VIII

LITERATURE ON FURNITURE

Journals

Furniture Manufrcturer (monthly)

Hagnum Publications Ltd, 110/112 Station Road Esst
Oxted, Surrey, fneland

Catinctmaker (weekly)

Woodworkins Industry (monthly)

Benn Broshers Ltd, 75 vew Street Square
London EC4A 3JA, England

Hood and Equiyment News (monthly)

Westbourne Jourrals !*d, Crown House, London Road
Worden, Surrey :4 5.K, Dngland
Books and pamrhlets -ublishad by the Turnitura
Industry kesearch Association (FIRA)
Maxwell Road, Sterenape, Hertfordshiu, ngland
FIRA bBullotine
FIRA research notes
FIRA technical reporis
Farniture literature
Management accowitiog
Methods onginnering
The furniture standards handbook

Fublications issued by the United ¥ations

New York, N,Y, 10017, U3A

Production of panels from agricul tural residues,

Report of the expert working group meoting, Vienna,14-18 Dec, 70

(10/we,83/15 - 1D/79)
Sales No,t 72,11,8,4
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Prodwition of prefabeicated wooden housss,
Sales No, 5 71,11,B,13

Produstion techniques for ths uss of wood in houaing under conditione
Prevailing in developing oountires,

Report of study group, Vienna, 17-21 November 1969 (ID/WG,49/10-ID/10)
Sales No, 3 70,11, B, 32

Wood as a packaging paterial in the devcloping cowntries (1/72)
Sales No, s 72,11, B, 12

Pyblications issued by the United Nations ;ndustrig E““Mi Organisation

P,0, Box 707, A-1011 Vienna, Austria

Furniture and joinery industties for developing countries,
(Raw material inputs, pt, 1 Frocessing technology, pt, 2
Managenent considerations, pt,3)

(1D/108/Rev, 1)

Information sources on the furniturs and joinery industry
(WID0/LIB/SER, D/4/Rev, 1)

Information sources on industrial quality oontreol
(WID0/LIB/SER,D/6)

Information sources on the building board industry based on wood gnd
other fibrous materials (umno/uu}szm. D/9)

Information sourcss on the paint and varnish indusiry
(wID0/LIB/SER,D/18 - 1D/150)

Selection of woodworking mschinsry, Report of a dechnical seeting,
Vienna, 18-23 November 1973 (I1D/G, 151/38/Rev,1 = 10/133)

Low-coat automation four the furniture and Joinery industry (ID/154)

Wood processing for developin countries, Repors of a workeshop,
Vienna, 3-T Novenber 1975 (1D/WG,200/14/Rev,1 - 1D/180)

N
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Annex IX

PROGRAMME OF RE-ORGANIZATION

The immediate re—organisation programme to be oarried out by
the Corporation from September 1978 to March 1977 should be in oon-
Jwction with figure 2, which illustrates the proposed new layout,
Despite the implementation of this programme and the consequent
uph.aval, production must still be maintained, hopefully at a higher

rate but at least at the existing ovne, Therefore it will be necessary
to appoint a specific person for this task on & full time basis and

to provide him with the necessary workforce to carry it out, It is
assumed that the Ministry of Construstion will be responsible for
offecting the struotural alterations to various buildings,

The programme will then be as followst

locatione 1 and 2,

Stack timber as instructed, ensuring fre: acoess around each stack as
wsll as the entries and exits, the engineering workshop and saithy,
The timber stacke should be protected Wy sheots of ocorrugmted iron

pitched at an angle to enable the rain to flow off,

yooﬁion }.

This is for the storage of plywood and partisle board (chipboard) and
should have s level floor srea and partly enc. osed frantage, There
should be no leakage of rain through the roof,

tion
Veneors should be stored here on the floor and on resks which shousd
b clean and levsl, The etore should be dry snd well aired,

lgoasion S,
Tis is made up of three bays each of which should be provided with

frontage and door, It will be the store for glues, alhesives and
ironmongery with the exoeption of the furniture fittings,

Location 6,

Thie should be cutfitted as an office for the timber yard foroman who
will inspect all incoming materiale snd ensure thay are stered properly,

Location 7,
This was originally occoupied by the upholstorers, bué should now be

outfitted as a drawing office with appropriate full imperial drawing
bonrd snd drawing emui pment,
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Locatica 8,
The electrical workshop should be doubled in size by incorporating

the existing musical instruments craft workshop,

l._ocntion_ﬂ,_

The wood carving and musical instrument crafts should be relocatod
in this area and each craft¢ worler chould have his own work bench
vice, and hand tools (Be@e ornex VII),

Location 10, _
Thig ©ill bo the locatics for the timberdrying :ilns, but nothing
should be done ubout thiu aren until a aatailed drawing and specifi-

cation has boen prerared by the expert,

Location 11 and 12

This area will house the blacksmiths and enpincoring workshops, The
wholo should be re-roofed and a pit provided for vehicle maintenance

Location 13 and 14,

These will house the machine shop toolroom and prototype workshop,
At the moment they arc ramshackle structures which should be dig-
mantled and replaced with a well-roofed permanont structure with
aocess tO each section und to the machine shop (ses figure 25),

Lecation 15,
Machine shop No,1 does not require any structural alternations but
should be equipped with a replacsment ciroular saw, a panel saw for
cutting sheet material and a bandsaw, All these machines ars avail-
able from thoss recently rurchaged,

Machine shop No, 2 will bo providod with an oxtension of approximately

35m x 12m, and the structure itself should be similar to the existing
ong, It is not necessary to raiss the floor lovel of this extension,
but there should be an intercennecting ramp with an sany glope betwoen
the two sections, The whole roof area should be made leak-proof
otherwise valuable machinos and raw materials will be damaged irre-
parably, It should be noted that all solid wood machining will be
carried out in the existing sections and that the new extensions will
be usod for vensering and panel production, Higure 25 gives a
temporary layout of machinos for this gsection, and the recently
purchased machines should be sited in acoordanco with it, Tt wil)
not bn necousary to fix the machinos to the floor by means of
frouted bolts, This i: .ow done by means of an :dhesive pad which is
ousily fitted under ¢%: machine and to which it otheres, as wall aa

to the fMocr, Fowor riould be provided by ovaricad ecable fed to
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each machine by conduit, Care should be taken to ensure that the |
conduit should not interfore with the free and safe operation of

the machine, A clearway, ! metrewide should, as indioated on the
layout, be painted, preferably with yellow paint, on the floor, This
clearway should always b2 kept clear and will allow the uninterrupted
flow of work from machine to machine,

When tho extension it completed and bafore the arrival of the additi-
onal new machines on crder, may be used to temporarily

house any machines required frem location 19,

Location 16,

All machined components will be stored here and used as buffer stock
awvaiting assembly by the carpenters, This area and location 17, whioh
i8 part of the same building, should have the missing blookiiork rep-
laced, and the whole made rainproof, There should be sasy acosss from

this area to the machire shop, ;

Locaticn 11,

All sub and final assembly will be carried out in this section but
will be subdivided into two arecas, one for frame assembly of solid
wood (4,0, ohaira, table frames ete,) and the other for panel ascombly
(1,6, Storage units such as wardrobes, Ircseing tables, chests of

drawers etc, ), " |
. !
A nev extension should be provided alongside the existing one and/

Beme size, The roof of each should be made rainproof and an awning
provided around the extericr of the whole at eaves level, which should !
be ad justable,

Location 18 _
This will be for all in-plent operative training and sequires no

struwotural alternations apart from making the roof leak-proof,

Location 19,

All upholctery operatinns will be carried out hers and the transfer
should occur as soon ag the extenuion to the machine shop hae been
eompleted and all the mochines romoved, T4 should then be renovated
and deoovated, the wallc baing disignicred a 1irht blue or oream
oolour, 1t wshould Le outfitted with a propor cutting table, indutrial
sewing mihines and uiholsters acscubly benches, details of which will
be provided later, Tiare chould also he yrood intornal limting'o.
comprasied=air line and eclectrical outlotn,




Location 20,
This will be ths furniture fittings store whioh should have island

and wall shelving and a hatch oonnecting to the ocarpenters a3cembly

workshops,

Locations 21 and 22,

Tho polishing shop should be sxtended to include the full width of

the existing stores and have access at the end to final assembly,

I will be fitted with two water-wash spray booths and should have work
benches for sanding and de-nibbing, It is essential that thic area

b very well lichted preferably with flame ~ proof flouresosnt tubing,
Locaticon 22 will”bo for the storage of all the polishing materisls
iroluding stains and lacquers, Sinos these materials are highly

inf) ammable, smoking in the vicinity should be strictly prohibited,

Location 23, 24 & 2

Theso oan be inoorporated in ths present atore, rm:l no structural
alterations are nccessary, The final assembly sre A(23) should heve
4 carpenters benches for final fitd#ing-up before dispatoh,

Finally, all administration should be oarried out as far as possible

in a csntral area, Thus the offioce dirootly across from recsption
shuuld be re-locatod adjacsnt to it, The present structure would be

an obstruction when the new layout is fully operatiwe,

All nev raw materials should be ordered as scon as details of
specifioations, quantities and sources have bteen supplied Wy the
sxpert,
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Table 1 DEPARTEMENTAL AREA REQUIREMENTS

. ARYMENT Existing ?ogoagd

e ¥ Se, " Seo,

1 Timber storage 7154 1 754 1

2 Timber storage 2846.50 1 1898 1

3 Plywood, particle board storage 200 2 326 1

4 Veneer store - 81 1 ‘
5 Adhesives, nails, sorews sto. 56,25 2 84.375 1

6. Timber yard office - - 12 1

7 Administrative offioces 2719.815 4 340.7% 3

8 Eleotrical workshop 17.50 1 45 1

9 Crafts workshop 55.625 2 152 1
10 Timber drying kilns - - 15 1
11 Blacksmiths shop 50 1 116 1

12 Engineering workshop 79,625 1 181,25 1

13 Vehicle maintenance - - 181,25 1

14 Machine shop tool room - - 116 1

15 Prototype workshop - - 116 1

16 Machine shops 1159,25 3 1219 2

17 Nachined components store 59.50 2 161,25 1

18 Carpenters workshops a1 3 1031 1

19 Trainee carpenter workshop - - 206,25 1

20 Upholstery workshop 253.50 3 .S 1

2l Pittings store 56.25 2 35.62% 1

22 Polishing shop 84.7% 1 234.5 1

23 Lacquer and polishing materials store 61 1 44 1

24 Final assembly - - 132 1

) Pinished goods store and dispatoh. 571.25 1 429 1

26 Upholstery materials store 100 1 100 1

nm--zm----m--mnm--nu-m---éwﬁm--}gnn----m-'--gzunn




Table 2 - ANALYSIS OF EX1STING MALHIMNIRY & EQUIPMENT

M wms it ) S | comrmor s b
|
le vircular saw Suith, U.K, ) 4 Good X
2¢ Wide table surface Unlmown X Good X X
Je Manor table surfacer Unknown X Poor X
4o Circular saw Wadkin, UK X Pair ) 4 X
Se Cerbined X» oyt- and
surfacer Dominion,U.K, X Pair ) 4 X
6-_ Wide table surfacar Unknown } 4 Good ) 4 X
Te Thioknese planer Onknown 4 Pair b 4
8, 8ingle end tenoner Unknown X Tair X
e gombined surfacer/
thisknesser Unknown } 4 Poor X X
10, Wide table surfacer Unkmowa X Tair X
n'. 8pindle moulder Unknown b 4 Goed b 4 X
12, Banli-saw Dominion UK X Goed X b ¢
13, Cutter grinder &
nsr mrtmen.u.‘l(. X Poor X
U, vhisel mortieer Wadkin, U.K, ¢ Good 4
15 Small surfacer Dominion,U.K, X Good ¢
16. Thickness planer Unknown ) 4 Fair X
17, Band lathe Wedkin, U,K| X X Poor X
1a, Bandsay eharpener Robinson U,) ) 4 Fair |
19, C;x'g:i io.%g ohisel Unienown 4 Good X
2, Spindle moulder Dominion, U.K. X Fair X
21, Universal woodworker | Dominion, U.K, X Good X
2] Oobnate merfaert A ., Teady S X
23. Band-saw Rebinson ¢ Good X z
24, | X=0ut : and surfacer Unknown X Poor X
25. Ciroular saw 8agar UK X Poor X
26, vombined eaw and
ourf guer ¥ilson UK } 4 Poor X
|

N




-?7-

Toble 3 = ANALYSIS OF MACHINERY & RQUIPMEMT RELENTLY PURCHASED

/e MACHLE ary. WAKE ke Gt Fol%! E6By. Eto.
50y
27| 26" circular caw 1 Kasto, Italy X X X
284 | Vibratirg head chiscl
portiser 3 Wadkin, UK X X

29, | Glus apmcader 1 Amstruh, Qenzardd X X X

30. | Bandsaw welding unite| 2 Fulgor, UV ) 4 X
el Aiiaste bandsaw 2 Loroch, FRE r | x |x |«x
4.| Automatic hot press 1 Italy X X

%e Bandsaw 3 Wadkin, UX. ) ¢ X X
f.! Dovatailing machine 1 Brookman, UK 4 X

Tl fatmens 0 e RO . )

8¢ Tool grinder 2 Bursgreen, UK X X X
% f&gstér"m"l' ond 2 Wadkin UK, X

10e| wud resaw 1 3tenner ,U.X X ¢
1. 16" Radial arm saw 2 Vadkin UK X X X
12, | Vertioal spindle

soulder 2 Wadkin, UX X X X

13 Sorner lookink - 2 | VadeinUX x| x|z
14+ | Thicknesser 3 Vadicin, UK X X X X
15. | 24" radial arm saw 2 Wadiein, UK X X X X
16+ | 26* saw bend 1 Vadkin, U X X X X X
17« | 20" saw bend 2 Wadkin, UK X X X

184 | Surfacer planers 3 Vadkisn,U.X X X X

19.| Belt ‘anding machines| 3 Wadkin, U.X, X X X

20, | Universal cold press Schubert, UK i X X
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Specifdction of additional machinery for

Table 5 -

furni ture production

» T
X oq MACHIME QY | SPECIPACTION
i
. 1, Drying kiln 3 Brick or conerete construction 3
autcmatic vontrols capacity 18 m
2, Wood turning lathe 1 8ol autdmstio controls
wo.xing length 800 s n
3 Wood turning lathe 1l Yamual ~ontrols
Working lenzih 800 m »
4e Horisontal rneumatic | ¥ith sulti-spindle head
dowel borer 6 and 8 ma bita
L Double sidod 0scillating 1 With 6 and 8 o bite
mortising machine
6, Single-ond tenoning 1l vapabla of roundiny. tenons
wvith 6 and 8 ma
7. Duwsl-making machine 1 vapauity approxisately 200 to J00m/hr
" Dowel oroas out and
chamfering machine 1
9 4z2tle belt gander Width of belt 400 m m
Length of belt 900 n B
© 106 Vertical belt sander 1| Width of belt 120 m
u, Debbia and hrush sander 1
12, Paouratio Jig and 2 Panel sise 3000 X 1% ma
assenbly tatle 2 pressing points
13, Dimension saw 1 | Having btuilt on wheeled-table
, 4, 8ingle nided Bdpge trimming and chamfering
odge lipping machine 1 edge sanding
s0lid edge lipping
. 15, Double oross-eut sav 11 8ay oant to 45°
sooring saws
capacity 2500 X 2500
16, 8inclo-sided edge 1 Cont P
belt sanding mechine imuous fesd
11, Meavy corstruotion p | Uit adjuntahle vartieally &
dowel borer horizontally wminmus of spirdle 19,




No MACHINE QTY SPECIFILATION
[}
18, Vencer olipper 1 Cutting length 3100 m m
Double cutting device
]
19, Voncor splioer 1 Zi saf method
oufreau 1150 m n
[ 4
20, Woler-wasii 2 With durn-table ! )
spray boothe Working width 2500 mm = 6 spray guns
2. 2 agnlication Mechanized
::“30;;{’ press 1 Adjustaile glue application with gun
y sige 2600 X 600 & o
2. Proumatic glueing Pre-niaembly table
press 1 Table size 1600 X 600 n »
23 Drawsr asscmbly 1 Pmsuma tioc
press Adjustable
24, Chuir cramp 1 Poeumatic
Adjustable
25. [Foam cutting maching 1
26, Foam rounding
aisu or cutter 1
1 21« [Fomm shredder 1
28, Glue application 1
ﬂ‘ﬁ:ﬁ-ﬁ.n
29. ? Industrial sewing 4 Suitable for heavv and lisht duty upholstery
' uachines fabriocs appropriate attachments
30. Prbric cuttin, knives| 2
31, Pork 1ift truuk 1 Suitable for furniture factory
32 Hand 1if¢ truek 4 [
)
33 Lust extraction r - To exhaust all machines inm supplied lay-out
eystom Pitted with ducting, exnaust fans & cyolone
44 Compressor 2 To bo specified after caleulation of
conpresacd air roequirements
e Air tonkers 6
e i e extrac ticn gornections to each m chine macoriing to
' mupp) .o lay eut ord ritted with Juoling,
l oxbh L S ona and creling,
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Table duotio: 6 -1
wotel oo o, Pyt e/l
Bedroom
Wardrobe '4i' (with sirver) WRA 25 15
Nardrobe ‘5S¢ (fitted) ¥RB 25 15
Wardrobe 'C' (unfitted) WRC 25 15
Continental headboard CHB 50 30
Dressing table 'B' (drawers & doors) DB 25 15
Drescing stool DS 100 %
Dressing table 'At (drawers only) DM 3] 15
Pive-drawer chest oS b 25
Pour-draver chest ®»4 50 »
Beside cabinst N 100 X
Pining-room
Blaing tabdble 'AY M ] 0
Bining tarie ' w3 g 0
Dining tabie 'Q! mo 'y 0
Pining ohair ! DCA 100 5
Sideboard 'A? A o) 15
Sideboard 'B ] ] 1) ]
Sidedoard 'TY s ty ] 1"°
kiviag roce
™mres-ssater settee - ] % 0
Twe—ssater setiss 28 50 »
Basy chair 0 100 20
Ooffee table 4! or % 5 ]
Ness of tables »” % 15
Base wit ‘A M 50 %0
Base wit 'B! e 50 5
Babs wmit *'C? e 5% %




Nodel Gode No, Batch Unite/daily
sise ___ peodwotion

Top uniy 1AY " %0 50

Top Uniy ' " 50 %0

Top wis 101 Mo % %
Booksase » 50 ]

Wit cocasional table " % »
Kitehen

Poor mit 42" N 42 b ]
Noor mit 21" nan % 25
Reor wmit 63 X3 %0 2

Wall wit 42" w42 3% »

¥all wmit 21" w2 % ®»

Wall wmis 63 w6 % ]
Irecn owpheard | ] 20
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Zable 8. Natorial costs seloulation shoet
HODEL PRAVING VOB KO, DATE
DINAR
Mo . NATERIAL QUANTITY UNIT PRICE VALUE
. Solid wood 12w & « claselll
198 m « class Il
2588 -« class 11
20 Oomposite boards particle boara 16 m a
. * 19asn
plywocd - 3 ply
4 ply
6 py
hardbourd
b N Yeneers Face
Dack
4 Plaotio laminates
L Pittings Handles
-5 aa
castors
6o Adhosives
)Y
Te Doyels : :
Screws | o
s I: lo::
% Yails 25 a
as
10, Pins
11, Staples
12, Foans
13 Springs
14, Vedbing

..../’
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MICROCOPY RESOLUTION  TESE CHARI
NATONAL BEIREAL ol TANEARD e




ot

RATERIAL

)
wml e PRICS

VAR

Vpholstary vvers

e T

[ l 9}?555?]:
5

;o
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b A e

Zuble Je Labour cost cnlculiiion shoct = neddd wood flow
HODEL DRAVIEG 1O, CODE NO, DATE
IACHILE €0378 LABOUR ccc '
op wWe M, T.7 The “Se | TOTAL
T : : KO.] MR HRS |COST {RATE |RATE lces?

1. Kilning Kiln

¢ Croasmcutting Cross=cut saw

3. Diging/splitsing  Circular saw

4¢ Burfaeing Surfacer

5¢ Thickneseing Thicknesser

6 Bhaping Shaper

Te length Doudble x/cut

8. Turning/sanding Lathe No, 1

9. Turnin /sending » LA |
10 Shari: ‘moulding Spindle Ne,l

3¢ Tranching zrooving dpindle Ne.2
ig. Mortising Nortioer
1 Tenoming m;nr
14¢ Dowl boring Borer
15 Surface sanding Belt sander
16, Bage profile Profile sandey

sanding

17+ Sub-assendly Oremping tad
18, PFinaleassendly Cremping hb:]
19. Ilaspeetion Yisual




—

2ihle J0e  _ Inbour enol calgulntion gheet = p-nel fion

[R5
OP. %/c HACHINE COSTS LABOUR CCSTS
1'0s CPUHATICN NACHIYR KO, JHAT:/HR ".'.‘O'I‘.HRS CC3T £..HATE BolKoBI\TEICOBT

ls Punel brenk-dow. Panel gaw

2¢ Vencering Glue spreader
Yeneer press
3¢ Diuensicaing Doubtle cut-off

4¢ Edre Veneering 2dge iipper

5¢  Dimensioning Paml saw

6¢ Loring RKultiple borer
Te Dowelling Nanual
8. SCumding face Helt sarde

9, Banding insuide Belt sande
10, 2ittingc insertion Nemually
1le Bub. sccembay Kanually
12+ Pine sanding Hamwmally
13+ Zinal assembly  Manually
14 Drawor assembly Pmumatic grese
15 Door hingeing Nasually
16, Shelving Nenually
17. Winor fitsing Nemmally
18. Inspectiem Yioual




e

and_wobel stery
I Hodel Drawing Code No,
op Operation Hashine 4/c hing ¢
L0 0
Surface ﬂnuhm‘
1, Sanding sesler Spray gwns
2, De-midbing Renwally
3. Staining Spray gwis
Sanwally
Desting/Smding Nanually
5 Dase coat ey pins
6, Irying Racks
T. De-nidding Konwally
8, leoquering Sprey gws
9 rying | Baoke
10, Inspection Viewal
(11,  Towshing w Nemwally
iphelgtery
1,  Cover marking Nanwally
| ad outting
8. Cover seving Sewing maohi
3, “pringing Kanually
4, Upholstering Nenually
. . (8¢aple Owm)
5 Oushion filling | Menually
6  Oushiom olosing | Menwally
7. Looss sest Fress sd
upholstery stapling gm

s o
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