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The Turkish furniture and Joinery industry sector is l very important 
branch of the economy. It produces all the domestic requirements for 
furniture, doors and windows and has a growing share (currentlv aoproximately 
USS 30 mitlion ~orth in the country's exoorts. 

The level of professional knowledge in the wood processing sector is 
relatively low and out-dated when compared with that of the West European 
countries. As a resu!t of this. the Pr0duct1on costs are too high, quality 
level of products is low and the export possibilities are limited. 

The shortcomings of the Woodworking Education Deoartment of the Faculty 
of Technical Education at Gazi university are identified as being an out-dated 
syllabus, poorly equipped laboratories and workshops, non-familiarity of 
teaching staff with the latest developments in technology, equipment a~d 
processes. An urgent follow-up action in up-grading the wor~shop facilities, 
laboratories and the teaching staff is recommended. As to the needs of the 
woodprocessing sector, the report recommends the creation of a central 
·woodprocess1ng and Furniture Industry Development Centre· within a period of 
4 years for the modernization of secondary wood processing industries. The 
modernization of the primary wood orocessing industries is also recommended. 
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This report is the result of a request •ade by the Govern•ent cf 
Turkey to the United Nations Develop•ent Progra••e (UNDP) for an expert 
specialized in furniture and ti•ber industry training to advise Gazi 
University on ways to i•prove the workshop facilities and the syllabus of the 
Woodworking Education Depart•ent in the Faculty of Technical Education. The 
request was •ade by letter through UNDP-Ankara on 26 October 1984. 

"r. "· kluge, expert in furniture and ti•ber industry and traininq 
arrived in Ankara on 2 "arch 1906 for a 5 week •ission. Mr. Kluge's 1ain 
tasks were to evaluate and critically appraise the present course facilities, 
the syllabus and the needs of the industry, and propose i•prove1ents and 1ake 
reco••endations for up-grading the course and the wood processing industries 
sector as a whole. The expert's job description is given in Annex I. 

This report gives an account of the current state of the industry, 
woodworking education in general and partic llry in the Woodworking E1ucation 
Depart•ent of the Faculty of Technica~ Education, identifying shortco•ings 
affecting both the education in woodworking and the sector as a whole. 

Long and short-ter1 reco••endations for future action and follow-up 
are also given. 
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In !u~kev, the production of furniture, doors and win~ows is realized 
both ~Y workshops and factories. Workshop tyoe Production has a long history 
whir2as •ost of the ~xisting f1ctories and biq wor~shaps have been inscalled 
.1! ter i·r~. 

fhe workshop owners are members of t~e Federation of Woodwar~ing 
Artisans and S•all Industries. The Federation esti•ates tnat there ~re around 
250,000 •anufacturers in the whole country. There is a continuous flur of 
creation and cessation of activities in the sector and also artisans not 
registered -ith tne Federation. 

The worksnoPs are located 1ostly in Siteler-Ankara, Inegol, Istanbul 
and Eskisehir. S1teler-Ankara has the largest nu1ber of such workshops. They 
are 1ade up of s•all workshops e1ploying up to 10 workers. ~orkshops 
employing 100 workers also exist. They are 1ostly equipped with locally 
1anufac~~red 1achinery. The worKinq tonditions are generally pri1itive. 

There lre aiso more than 30 modern fact~r1es and big workshops. The 
share of the factories' manufact~re is around !St 0f the production. Large 
scale fu;~i· re and joinery factories, c~rrently operating, are listed in 
Annex III. 

Most of the owners and workmen of the ~orkshops have not had any 
PruPer professional education: dS was the tradit~on, th~y entered this 
profession as voung, unskilled work~rs ~ithout any professional support. 
Vocational schools have been founded between lQGO and 1Q65. Unfortunately 
thes~ are no longer in the oosition to c~ver the education requirements of 
modern woodworking industries due to the following reasons: 

-fh! new technologoies are not 'overed by the course syllabuses used 
presently in different education establishments ~t various levels. 
Therefore, the factories using modern machinery, equip1ent and 
processing 1ethods canot make proper use of the graduates. 

-Aspects related to int2r-act1ng factors between mater~als, for 
expample, in the case of wood gluing, the inter-action betwe~n the 
wood-glue-te1preature-1oisture-pressure-preparation of wood 
surface-preparation of glue are not covereJ and/or coordinated. 

-Different syllabuses of differet teachin~ esta~lishments have 
different approaches to the same subject and its coverage irespective 
of the requiraments of the modern industry. Instead of covering new 
and modern materials, equipment and production methods, out dated 
technologies are being taught in detail and the workshop Practices are 
also based on ~hese and traditicnal equipment. 

1 
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Local de•and for wooden products in Turkey increased while Jt the same. 
tiae a saall export grew. 1ainly into Arabian countries. !See 4nnex IYl. 
Bigger furniture, door and window factories were founded to produce in s~ries 
to cover the deaands. Since there were no educated soecialists. th~ 
production probleas grew. especially bacause raw •aterials in Turkey do not 
teet the require~ents for mass production. Production costs are very hi1h 
because of the lack of technical know-how. 

The workshops are trying to solve e~1sting proble•s with1n the 
production. There are soae very aood ones, but the majority of the saall~r 
wood processing workshops cannot 1anage to overccae their production 
difficulties because of poor Professional know-how. 

Basically the T~rkish furniture and joinery industry has to work 
intensely to i•prove design and quality. A traininq in quality control is 
necessary. 

As for a nu•ber of other products. furniture is also continuously 
subject to fashion. Designers and •arketing managers of big companies 
constantly test trends ann tastes of the ccnsu•ers and introduce new designs. 
model variations and improve1ents during exhibitions to ensure they enter the 
aarket or ~ain a bigger s~are of it. 

It is said that basically a substantial chanae in furniture styles 
takes place every l to 6 y~ars. In T~rkey there is a traditional design of 
"style" (reproduction) furniture which largely re1dins unchanged. But 
recently this •style· furniture has been ~ubjected to a certain change. In 
order tc save wood, the furniture is made a bit lighter because the 
international custo•ers prefer liqht-built •style· furniture. Further1ore. 
hand-carved "style· furniture is in great demand. ~a1ern furniture is 
qenerally made of particle board: 1t co1prises unit furnitur~ and knock-down 
furniture. These are well assimilated in the Turkish market. The general 
level of design of this furniture is of a low standard. It corres~onds to tne 
international fashion trends only in a few points, but seems sufficient for 
the .jo1estic 1arket. More Turkish r.esigners. who are ~specially trained to 
meet the requirements of the local •ar~et and who are able to design for 
industrial production, should work for the Turkish furniture industries. 

The quality demanded by the do1estic market is net as high as that 
needed for entering foreign ones. For ho1e products, price is the number one 
criterion. Domestic customers have only a few possibilities for comparison 
with the better quality in •odern furniture in regard to design and 
•anfuacture. The following processing steps and aaterials show the weak point 
in industrial production, workmanship and quality: discoloured solid wood, 
badly 1atched veneer, poor veneer joints, faulty edge treat1ent and 
insufficient edge sanding, pcor fitting and difficult sliding of aovable parts 
such as drawers and doors, Poor sanding of veneer and solid wood, no soaking 
before staining with soluble stain, insufficient lacquer sanding mainly of 
solid wooden parts, application of lacquers which a··e viscous, poor 
worK1anship in •ounting of hardware, poor functional form and i•Proper 
hardware. It is obvious that there is 1uch to do in the field of quality 
i•prove1ent. 
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"uch Nork has to be done in order to achieve 
quality. A vital point is that technicians •ust be aNare 
products offered in the international •arkets. Even 
•aterials, it will be possible to produce better quality 
after acquiring the necessary knoN-hON. 

an acceptable elport 
of the quality of 
when using Turkish raw 
furniture to export 

In general, co•panies have i••ense proble•s in obtaining do•estic raN 
•aterials in spite of their prices and loN quality. These proble•s are •ainly 
related to the unacceptable quality level of raN •aterials Mith respect to the 
required quality of the final product. This i•pedes works substantially. The 
co••on de•and for a better quality final product, especially for export 
orders, sets a tough task for the production •anage•ent. 

In anticipation of the sector's proble•s in relation to cost, quality 
and standards, the Fifth Five Year Develop•ent Plan clearly states that in the 
plan period covering the years 1985 to 1989, •easures Nill be taken to re•edy 
these proble•s by the adjust•ent of the raN •aterials supply/industry 
relationship and the provision of raN •aterial · to use fully t~e existing 
installed capacity through integration and i•Proved technology attained. The 
raN •aterial production attained in 1978 and 1933 and the esti•ated Plan 
target for 1989 is given in Annex Y. A •ore detailed table shoNing the 
co•bined production targets for the wood processing industries private and 
public sectors as well as for public sector •ills separately are shown in 
Annex YI. 

Beech and pine solid wood of good quality are not available in 
sufficient quantity for industrial production. On the one hand, this is based 
on a distribution and sales syste• where the various species sizes and quality 
of sawn wood are not sufficiently assorted and selected for various end uses; 
and, on the other hand, on the basic low wood quality in Turkey. Further•ore, 
the supply of wood for the woodworking industry is not availalbe in the 
required range of species, sizes and qualities and is too expensive in 
co1parison to the world 1arket prices. The· transport of the wood fro• the 
forest to its final destination further co1plicates 1atters and reduces 
quality. Durina this transport nu1erous influences occur which . substantially 
deteriorate the wood's yield. For exa•ple, long storage in the forest after 
felling causes insect and fungal infestation. Poor cross-cutting in the 
saw1ill, i1proper piling and insufficient seasoning cause this deterioration. 
Throuhgout Turkey, the staining of pine by blue fungal stain is far above 
average. 

In general, the quality of Turkish particleboard is low. Boards have 
1ore than acceptable thickness, width and length variations disproportionate 
particles and do not have the sa1e particle density everywhere. When these 
boards are subsequently processed in the furniture factory, a calibrating 
sander unit is necessary to sand the board to the required thickness. This 
results in further invest•ent and production costs due to the additional 
working ti•e needed. 

Due to the poor quality of do11stic logs for plywood production, the 
plywood produced is 1ostlv of loN quality. 
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Veneer is •anufactured fro• so•e do•estic woods (1ostly beech and 
walnut). Beech veneer could be of better quality, provided the beech ti1ber 
is processed correctly. Due to faulty processing immense differences in 
colour and shades of beech veneer occur. Also thic~ness deviations of veneers 
are too great. In general it can be said that veneer producing co1panies 
could achieve better standardization of veneers and a better quality by 
correct processing, although ra~ •aterials are not so suitable -low dia1eter 
and poor quality on reaching the •ill. 

5. !..§£9Y!C: 

Co1petition in the 
i1prove1ent of quality is 
developing new lacquers. 

field of lacquer manufacturing which can lead to 
restricted. There is room for i1proving and 

Hardware available on the Turkish 1arket can often not be used for 
furniture production because of the use of sub-standard and i1proper 1aterial 
and poor or no quality control in their production. Their design is poor and 
the quality of handles is very poor (rough-poor deburing). Also the quality 
of locks and hinges is so bad that they only function for a short tiae. It 
would not take too much effort for producers to improve the quality of 
hardware. Due to the bad quality . of Turkish hardware, many furniture 
producers are forced to buy hardware fro• abroad in order to maintain the 
quality of their products. 

D. fBQOY~IIQ~-E~~ILIIIE~ 

Turkey's forest regions cover 26% (approxi1ately 20 million hectares) 
of the country's total area. They are subdivided into two categories: good 
and bad quality. Good quality forests are situated mainly in northern regions 
throughout the Black Sea Coast and in w~stern and southern parts of Turkey. 
"ost of the particleboard plants are built in and/or near the forests. This 
is not a criterion for locating furniture factories, since the sawnwood is 
sold by the &overn1ent offices all over the country. The selling procedure is 
in the Jori of auctions. Other raw 1aterials such as particle boards, veneers 
and lacquers are procured also at factories which are situated in different 
parts of Turkey. 

Factories are generally built in the regions which have the following 
characteristics: 

-bing potential for de1and, in highly populated areas and/or in the 
areas where the rate of urbanisati~n is high. 

-in those regions where there is a history of furniture, door and 
window production. 

-in the areas where there are co1binations of the above 1entioned 
characteristics. 
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One can say that all existing factories are mostly situated in the 
central and western part of the country. 

Some of the co•panies in Turkey are well equiPP~d. Some of these new 
factories were fully planned and so1e are equipped with progressive 
woodworking 1achinery and instillations i1ported from West European 
countries. Lay-outs are generally accordinq to the required process flow. 
Because of their existing technical equipment there are with few exceptions, 
the necessary preconditions to produce rationally and profitablv with high 
efficiency. 

The degree of mechanization in the field of "solid wood processing·. 
in a traditional furniture producing company is yet nut very high. In the 
factories, 1achines are usually loaded manually by operatars and because no 
kiln dryers exist, wet wood is often being processed. 

Very 1odern machinery connected with transport systeos ure in use for 
the processing of panels. As particleboards are produced in Turkey, it is 
possible to 1ake furniture rationally in a progressive way with specially 
developed, 1echanized production lines. Because of the small size of the 
factories, so1e of the companies are still workinq with semi-mechanised 
•achinery. nevertheless, these small machines are running economically due to 
low wages and relatively low financing costs -when compared to the more 
auto1ated lines. 

A comparative view of the workshops shows r~e following situation: 
small workshops are scattered all over the co~ntry but are mainly concentrated 
in the area of Ankara, Bursa, Istanbul, Gaziantep. Partly they use very 
simple technical equipment. Conditions regarding space are very often bad. 
There is not dust extraction, and working in the varnishing department is 
detrimental to health. Many stages of processing ar! done by hand and it is 
common to employ children. Sometimes a company is SPec1alized in producing 
just one 1odel of furniture. This type of workshops produce very simple 
models, as well as those with a very high standard. 

Utility installations such as boiler house, tocl sharpening 
department, geneTator, supply of compressed air, ;j1Jst extraction and 
ventillation are not suitable in some factories be~ause of either non 
existance of air filters, pressure regulators, and oiling units in the 
compressed air system or poor or unfunctioning of those existing chip 
co1bustion plants, dust filters, dust extraction plants, generators and 
shaperning equipment due to poor or no maintenance of these installations and 
lack of know-how in their operation. The main reason for this unsatisfactory 
situation is the lack of appreciation by the management of the contributions 
of these utility installations to the quality of final products, overall 
productivity, workers's satisfaction and safety at work. 

The exploitation of raw material wastes, which in Turkey are far above 
average, is not carried out economically: they are not used as a source of 
energy or for making wooden briquettes. Tool sharpening should be given the 
importance it deserves because sharp tools improve the quality of the 
furniture. Furthermore, the technique of air supply and eYtraction is not 
applied properly. This leads to dust formation, mainly in the finishing rooms. 
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The production control deals with the control of: 

-1ater ials 
-time 
-quality 
-cost 

and should aia to avoid intolerable deviations fro• plans. to identify reasons 
for Probleas and to take reaedial actions required by the markets. Such a 
svsteaatic production control does not yet exist in many coapanies. The 
bigger companies i1owever seea to have taken steps in this direction. Material 
control is difficult in Turkey since a number of defects lnd lower qualities 
have to be accepted because there is no alternative source of supply for the 
aater ials. 

This means that what should nor1ally be rejected, cannot always be 
rejected in practice. For export production, a better preselection within the 
range of 1aterials purchased would be advisable, so that at least require1ents 
for exports can be 1et. Otherwise the •~terial control should result in the 
i1portation of the materials needed for export production. 

The time control becomes important the nearer the production output 
approaches the capacity limitation, i.e. the better the 1arketing staff the 
more the production depart1ent will be provided with orders. 

All the co1panies where enquiries were made reported that they have a 
quality control program1e. Quality is usually controlled before lacquering 
and after asse1bling. Controls are also taking place at 1any individual work 
places. However, it appears that the such controls are often not strong 
enough, a larger tolerance span is accepted (or has to be accepted because of 
raw material probleas) and the educational/remedial effect of the control 
leaves much to be desired. The 1ain reasons are. in the opinion of the 
consultant, that the Turkish furniture industrt did not yet have to face 
strong quality requirements in the domestic market and that the quality 
requirements of foreign -particularly European markets- are not sufficientlv 
known by the workers or by the supervisors. 

Another factor is that so1e co1panies have a great variety of products 
which 1akes a 'onstant high quality production 1or Jif ficult and which leads 
to the internal acceptance of lower quality levels. For more successful 
export business, at least the quality controls for export production sho~ld be 
strenghtened. Costing and its control is only done to a li1ited extent and 
this is 1ainly in the bigger co1panies. 

Some of the 1odern Turkish furniture factories are well informed of 
technical develop1ents in Western Europe in the field of woodworking 1achinery 
and are interested in all progressive technologies of potential use to the 
Turkish furniture industry. The following trends in production have been 
identified: 
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-People are o?en-minded towards artificial wood dryino. This is an 
e~tensive field to be worked on. 

-The capacity of hand-carved ·style" (reproduction) furniture will be 
increased, mainly for export. 

-Sy the introduction of 
the production of doors 
econo•ical. 

standardization in the construction sector. 
and windows will be simplified and mJre 

In future it ~ill be Possible to Produce better quality and 
inexpensive furniture for a wider consumer group. 

-The present Production ratio bet~een factories and workshops is 15 to 
SS and i~ will change in favour of the factories and the bigger 
workshops. 

-Technical education, preparation of work and costing •ill becoee 1ore 
effective. 

The manufacturing 
divided into three main 
work~hops and factories. 

units producing furniture, doors and windows •av be 
categories: small workshop5 and/or joiners. big 

Workshops are generally owned by one person whose background is 
somewhat related to the industry, such as architects, joiners and those having 
a furniture shop or who are marketing materials related to furniture. The 
main organizational activities are carried out by these persons whose 
professional qualification is not always sufficient. 

Most of the big factories began operating in 1978 and 1982. These 
companies and their management are more or less new in the industrial 
production of furniture, doors and windows. Their previous experience was 
mostly acquired in workshops and sales outlets or in other business sectors, 
e.g. the metalworking (metallurgy-casting) industry. Most of them do not yet 
have enough experience to work in foreign languages which is a handicap for 
acqu1r1ng know-how from foreign countries. Systematic planning and control 
exists only to a li1ited extent. So far, very few companies attempted 
seriously to imple1ent or improve their planning and control operations. 

The manage1ent of furniture companies in Turkey ha~ :o face mere 
difficulties in procurement, production, marketing, financing, etc. than most 
European countries. These functions and problems are mastered to a varying 
extent by the companies and some companies are to be admired for their 
performance under the conditions prevailing in Turkey. 

In general, there !s a lack of sufficient skilled and well inf or med 
employees. The better companies manage to have at least part of the key 
positions filled by skilled employees, someti11es by recruiting them from 
competing companies. Formal training ·-on-the-job and partly in foreign 
factories would be advisable for most of the companies. 
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The share of trained wood specialists in t~~ wcrkshaPs. dS ~ 
percentage of total emplovees. is verv low Ot" r:ll. ihu~;. t!:== :ior::shuos 
soeetimes do not perceive their 'roblems and do not know what is c~ss1~~~ re 
achieve with regard to or0ductian engineerinq and er0n0mlCS in ~uo~ ~r~c~ss1ng. 

There are no technical or mar~et oriented Publi~Jti~ns un !h~ 
furniture and joinery induscrv in r~r~ish. Exchan9e ~f informctt1on in 

intercompany meetings is seldom a~~ :e~ms to be mere an evcePt10n than t~! 
rule. 

A Furniture orQaniz.Jtion lookin·~ after the inter~sts ·Jr :-~r,c.j•.;.;:-!:D·l 

and forn1ture industries, providrn·~ technic~L M11j mdrV.;,o: rnf 1 irm.it1=.•n. 
arranging seminars on Pract1cdl business iatters doe~ not vet ~'~s~. The 
establl:::!-:11ent of :.;;1J•~h an organi;:Jtion shoul:i tie seri·.:1J-::~1 ::0nsid~h''<! ;:.¥ ~'1~ 
Turkish a~thor1t1~s. 

At present there is nc institution wnLtn tan Droviae specialized 

services to the wood processing in1ustries 1n Turke1. 

In discussions with Govern~~nt 0f f icials ~nd representatives of 
Pr~fessional Associations ~s well a~ the rePres2nt3tives of the 1n~u~try, 
ipersons' names appear in Annex IIl. 1t ~as been state~ bv the~ that ~n ur~er 
to modernize the furniture and jo!n@rv industry. a central D!vel0pment c~ntre 
is very 111ut.:i1 needed. This s:iould be .:sc:r.ess ~ble ri.: e"very wood proress:.;r t•J get 
advice, help and infarmation. It has been aqreed tndt Government and industry 
shall qive tneir support tG i~c:re3se the ~ontributlon of the woad ?recessing 
1n1ustry to the economy dnd also ta :~crease the eYDcrt chdnces of th~ 
woodworking sector. 

The D~velop•ent Centre should ~e in 3 ?os1t10n r~ Pt~s ~n ~~ora1nated 
and up-to-elate knowledge on wood technologv. 1in(e it h3S been es':abl:she•j .Jn·j 
is operating successfully, special courses st1;.:i 1id be tr:?ld ;~h~n .Jppropri.:it:? L1 
provide information on developments 1n tecnnoloqv tu foreign experts. 
espec1allv from Arab countries. This Development Ceotre ~~c;ild ~r~~ually ~e 
extended so as to be able to cater far the nePds or d ~teater num~er of 
·1anufacturers in the country througn tne ooss10_? ~sta~l1sh~ent o• ~P ta e-3 
satellite service centres oreferati.i.y iucat j in Istant:<. i:rn.;.•. Es:'.!Sc:r1a, 
Gaziantep, Bursa, Trabzun and in other cit es 4here t~~se industr1es 
predo1inate and/or play an imPor!Jnt role n the economv ci tne region. 
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Regdrding the tasks. the ~ain priorities of the Develop•ent Centre 
shall be: 

-Adaptation and tran::.f?r =H ~one(! ;:a-u:.>'.'SSH~<l t::!,~:1r.1q!H:S 
-Better •ater1dl economy ~nd tr~atm~nt 
-Sijppor~ in des1qn :rnd ·~u.:il1ty i:nprcvem;:a"lt 
-Suou~st1ons to reduce production costs 
->-aininq in technical -~nd 111an-Nef i~l fields 
-Documentation centr~ an~ r~search 
-0~gan:~ation of permanent e~hibitions cf simples of in~uts 
-Publication of techn1c3! journdls and manuals in Turkish 
-tc0Per.:1tion with the in•fostrv '1nd f,_;1ind.Hi!Jn of profess1on.3l 
communities of interest_ S•JaaEsted assocut1ons 1.;01Jl·l Lie f:Jr: tht: 
~u0d~cr~1ng Education Deoartment cf t~e ~a~ulty ot Technical EJucat1on 
at Ga:i 0niversity, the ~oodwcr~inQ machinery manufacturers. the wood 
Products ecPorters, the ~orks managers of t~~ woodworking factories 
and so on. The primarv aims of these associations should be: to 
support a particular 1nst1tutian either existinq or to be established, 
to oro•ote cooperation an1l exchange of experience. to represent views 
1f the members in 5overnment and in other relevant national and 
international bodies and last but not least, to pra~ote positive 
~eveloP111ents in the trchnc-man~aerial fields in the int~r!st of their 
rlle'llbers. 
-Market research ~~d e1port promotion_ 

AnKara h~s been found to be the best location for the proposed 
Development Lentre for the Woodworking and Fur~tture industry because of its 
very central location_ As to tne site cf the C2ntre, the Gazi University 
~ff~rs the best poss1bilit1es be~aus~ 0f its lr~g standing professional 
exPerienLe and its location. 

E~ough rooms with a separate ~~~ranee for public associations are 
available en the Gazi University estate. It is also !n d position to offer a 
vacant s1t~ for an eventual lar~er exoans1cn of t~e n~v~loPment Centre. 
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Education in pri1ary and secondary wood processing and in wood 
technology is conducted either by the "in1stry of National Education, Youth 
and Sports or by the Universities. 

Vocational and technical education which includes also the courses in 
furniture and joinery 1aking is delegated to the General Directorate of 
Vocational and Technical Education for "en. This directorate operates 
woodworking courses at the following levels: 

This includes: 

These schools are designed to train youth and adults. 

These centres are designed to train adults who co1pleted pri1ary 
school and were not able to continue their further formal 
education, either to prepare for a vocation or to up-grade t~eir 
skills and knowledge. 

This include 

These are three-year high schools. spe~ially ,jesigned to train 
young people. In this respect they are very much distinct fro1 
general high schools. 

This type of school is a four-year high school to train 
skilled workers for industry. The 1ain difference between 
Industrial vocational High Schools and Anatolian Vocational 
High Schools is the teaching 1ediu1. At the latter schools, 
so1e of the subjects are taught in English. 
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These are four-year schools to train lower level technicians 
for industry. 

These are five-year high schools to 
technicians in industry. 

train lower level 

High school graduates who wish to get a Job or who are not 
able to get into the higher education, •ay apply to these 
centres to be trained in a progra••e offered such as 
woodworking. 

Positions of these vocational and technical education schools and 
centres in the general school system as well as the duration of the courses 
and the age groups for which they are designed are shown in Annex VII. 

These inc liJde: 

ta) University of Istanbul, Faculty of Forestry Bijyijkdere, 
Istanbul: 
Forestry engineers are being trained in forest 1anageaent 
sciences and in pri1ary wood processing industries. 

(b) Karadeniz University, Faculty of Forestry, Trabzon: 

( c) 

Forestry engineers are being trained in general forestry 
sciences with options in forest economics, manage1ent an~ 
forest industries. 

Hacettepe University, Beytepe Campus. Beytepe, 
this University is conductinq a course 
industrial engineering since 1974. The 
entered the industry in 1978. 

Ankara: 
in woodworking 
first graduates 

(d) Gazi University, Ankara: 

Until 1982, as the Industrial Teacher's School for 
since 1932 as the Faculty of Technical Education 
University, teachers are trained in Woodworking. 

Hen cind 
at Gazi 

At present, the above 1entioned educational institutions ~o not quite 
acco1plish the requirements to educate qualified specialists which are needed 
by the wood processing industry. 

In order to pass on modern, progressive professional knowledge, the 
educational institutions should be more cooperative among each other and 
should be working closer with the industry. Also the professional federations 
should increasingly serve as a media for transferring the required knowledge 
fro1 the Universities to the workshops. 
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The faculty of Technical Education was founded in 1~3? originally as 
an Industrial Teacher's tra1n1ng school for •e~ with depart•ents for 
tetalworking. woodworking and fitting. In lQ82, in accordance with the new 
law of higher education, this school was turned into a faculty of Gazi 
Universitv. ~he Faculty occupies an area of 14C.OOO 12. About l.500 students 
are enrolled and there lre about 110 full time and 70 D1rt time staff 
me9bers. The Faculty consists af ~he following •ain depart1ents: 

1. "achinery Education Oepart•ent 
2. Electrical and Electronics Education Department 
J. Construction Education DePart1ent 
4. ~etallurgy Education Oepart1ent 
S. Woodworking Education Depart1ent 
Q. Higher School of Industrial Education. 

The Depart1ent of Hachinery Education offers the followi~g options: 
Technical Drawing and Construction, Ther•al and Energy Sciences. Auto•otive 
and Hanufacturing Processes. The Depart•ent of Hetallurgy offers options for 
the study of: Foundry Technology, Pattern•aking and Hetalworking. 

Currently about 200 student~ are being educated in the Woodworking 
Depart1ent whose courses last four years. Approxi1ately SO students graduate 
per year and 50% of these graduates take up a job in govern1ental teaching 
institutions as teachers of special subjects as well as at national 
institutes. Most of the re•aining graduates enter the Furniture and Joinery 
Industry as technical experts. The graduates h1ve very good vocatio~al 
chances since education is very practice oriented. There are in all about 
3,000 professionals in this sector in Turkey who have finished their st 1dies 
at the Woodworking Education Department of the Gazi University. 

r~e weak aspects of the wood processing industrv are well known to the 
Woodworking Oepart1ent. The technology used by the furniture industry in 
Turkey has developed very rapidly, as new plants, using the latest know-how 
were created. This new technology could not be passed on to the students 
because of the Faculty's lack of financial means and t~c~n1cal support. It 
has been noticed that the growing technola~y gap has also partially 
contributed to the increase of the workshops' proble1s. 

There is no progra1•e for the syste1atic up-grading of the teaching 
personnel. Because of financial restraints, educational aids as well as 
up-to-date literature is 1issing and the study of new techniques in the wood 
processing sector cannot be undertaken. The only way whereby the University 
lecturers get to know about the new processing techniques is fro• private 
enterprises. 

In spite of this, the Gazi University has a good international 
reputation. It receives inquiries fro• Iran, Libya and Algeria to educate 
more foreign students. It could also be used for special short training 
courses for foreign students and oeople from the industry during the holidays. 
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Efforts should be •ade to provide the graduates with a recognized 
technical teacher title in order to underline the qualifications of the 
graduates. It 1ust be realized that in these courses mer@ emphasis is placed 
on Mood technology than educational 1ethodology, hence tne title of teacher is 
not really relevant. It is also being considered in future. to educate not SO 
but 100 students per year in order ta 1eet the requirements for graduates for 
positions in both the gov1rn1ental depart1ents and the industry. 

The existing 3tllabus of the woodworking course at the Gazi Un1versitv 
does not co1ply with modern technical demands to sat1sfv the need far 
knoMledge for the education cf prof~ssional e~perts and to help the furniture 
and joinery industry, cretted in the last five years, solve its Problems. 

The present syllabus IAnnex VIII) is a very traditional one and dces 
not give enough importance to the new technologies and does not cover to a 
sufficient depth econo•ical educational subjects. A new syllabus is currently 
being prepared in order to better 1eet todays requirements in practice. 

Host of the ti1e, the teaching staff is 
1any lecturing hours. There is very little 
research to keep abreast of technical developments 
too little cooperation with the industry and too 
between the University and the industry. 

overstressed because of too 
time left for self study and 

1n the sector. There is 
little exchdnge of experience 

Besides their teaching activities, the lecturers are busy translating 
technical books published in Europe or the United States. Also during the 
final year of the course the students are taught the new production methods 
which are not convered by the present syllabus. 

The teaching staff of the Woodworkinq Department currently consists of 
6 lecturers and 3 assistants as well as S craftsmen in the workshops (Annex 
IX). In order to fulfill the education requirements, more teaching personnel 
is necessary. A few part-ti1e lecturers are supporting the teaching staff at 
the 101ent. Further positions for lecturers and assistants are being planned 
for the future. 

The 6azi University has too litle technical equipment in its 
Woodworking Depart1ent. Furthermore this equipment is too old and new wood 
processing technologies are not being considered. The 40rkshops are eauipped 
with si1ple basic machines (An~ex X) and laboratories, necessary to pass basic 
knoMledge, hardly exist. Also the demonstration material is old fashioned and 
does not correspond to modern production engineering of today's furniture and 
joinery industry. 
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The processing techniques of new up-to-date materials cannnot be 
demonstrated. There i3 no demonstration equip•ent and laboratory utensils for 

-wood drying 

-lacquer technoloay 

-glueing technique 

-i:11Pregnat1on 

-tool maintenance 

-machining technology 

The existing machin~s and equip1ent in the 
intensely. It is not only for demonstrations 
selling orders. The low profit earned by this type 
small investments. 

workshops are being used 
but also for producing and 
of work serves to make 

The workshops in the Woodworking Depart1ent, inlcuding the laboratory 
areas have a total area of ~pproximately 200 m2. It is planned to expand this 
area in the future. Present locations of the Woodworking Education Department 
in the Faculty of Technical edu~ation are shown in Annex XI. 
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l. Turkey has a geograPhi( lacat1or t~jt ?rovides ~asv access ta 
potential M1~dle Eas~ern ~arkets and -in LO~Parison to nan-Eurooean 
romµet1t~rs- also to EJ•0pean tarkets. 

2. The grawing importJnce of !ur~ey's e(on~~i~ c8!entiai ~nJ its 
increase~ b~siness and sorial/cu~t~ral relations. ~~rt1culdrl1 4ith 
Middle Eastern countries. have ~lso a posit1v~ ~f f@ct on the furnitur@ 
industry. 

J_ Act1v1ties of Tur~ish tcnstruct10n cc~Pdni~S in Arab countries h~ve 
often paved the wav for ~1rect or indirect furn1tur9 exports. 

4. A 'ompiete range of eQu1p:11ent lS ava!lable locally f0r furnishing 
hotels. un1versiti~s. etc. 

5. S=J:lle ro111P.init!S are ~·11.11Ppe.j >-Jiti''i ·~.::c·1 n.:i~hrnerv :i1hich allc:ii ri"!~ 
Production of aood ~!Purt aualitv Pro~uct~-

~- In (cmoarison ~1tn ~anv otner 'cJnrr:as. ~~~ level of waq~s ~n1 
salaries is low. 

7. f~rkish companies hJve a Part1c~iar ad~a~tage 1n ~ar1 c~~ved style 
furniture bacaus~ cf sk1il~d (raftsmen and tne1r r~~at:ve:y low waqes. 

8. rne Turkish furniture sector ~as ~~a~:~~~~ ni~hly s~iiled cra•tsmen 
for reproduction furniture. Such s~il.s are r~~e in western countries 
because of 1echanization and J~to~ation anJ ~~e cost of s~1lle1 
craftsmen is very high in these countries. 

9. The TYrkish furniture industry is a ~~ung ~n1~stry in a 
non-saturated !arket so a good future Potential can be assumed if some 
bottlenecks can be eliminated ~! sectoral ~n1 c8]Pany ievei. 

1. In fyr~ev there is a lack uf s~und t~cnnical information and 
sources able to provide advice in technical and market asper~s. 
particularly for export related Production. 

2. The handling, storage and distribution cf wood frcITT tne forest to 
the furniture factory creates diff1cult1es (quality, waste, cost. 
species preferred by the mar~et) for the smooth operation of an export 
oriented furnitYre company. 
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3. Because of the young history 
there is still a lack of skilled 
personnel (specially at the •iddle 
experience in this sector. 

of industrial furniture production 
workers and of ten also of key 
•anage•ent level) with sufficient 

4. in T~rkey the available range of •aterials !e.g. veneers) is s•all 
and this li•its the chances to satisfy custo•ers' preferences. 

5. The quality level of furniture produc~d industrially is still 
•ostly loN in co•parison Nith that on international •arkets because of 
high overheads and the production costs (also in co•parison with 
furniture 1ade in s1all workshops). 

6. There is a lack of well designed furniture, •ainly because the 
industry does not fully appreciate the function of design in this 
context. Host ite1s tend to be custom-built and are copies fro• the 
catalogues of foreign 1anfuacturers. There are no trained furniture 
designers. 

7. Capacities of many co1panies are at present underutilized which 
creates a high burden of fixed costs. 

8. Costing and its control is lacking in 1ost co•panies. 

q Financial costs are very high in Turkey, a fact which reduces the 
co1petitiveness of cospanies with low equity/debt ratios. 

10. Delivery times for exports are often long. 

11. Hanage1ent know-how, organization 
not yet sufficient in 1ost of the 
export-oriented operations. 

and active 1arketing skills are 
companies, particularly for 

12. Svste1atic export 1arketing approaches are often missing. This 
goes for obtaining 1arket information and contacts for planning and 
control of activities as well as in respect of the range of products 
offered, pro1otion activities, sales organization and distribution. 

The strong and weak points of the Turkish furniture and joinery 
industry 1entioned above indicate that there is a considerable potential for 
develop•ent and i•prove1ent. There are recommendations which are referring to 
activities at the sectoral level (i.e. activities beyond the direct influence 
of an individual fir• or referring to group activities) as well as those 
addressed at the individual co1pany level. 
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1. An effective association of woodworking/furniture and ioinery 
in~ustries should be set-up to take care of the interests of the sertcr. 5uch 
an association could serve as an infor1ation source on markets. •aterial 
supply, production. cost and other aspects. Qrganize technical and co11ercial 
se1inars, take an active role in international representation (sy1posia. fairs 
and exhibitions. trade delegations, etc.) and advise govern1ental institutions 
on furniture related policy and regulation tatters. particularly also with 
regard to export business. 

2. Procedures for obta1n1ng wood and its handling fro1 fellinq in the 
forest to deli~erv to the factories should be i1proved to avoid insect and 
funqal attack resulting in a lower qua!;~, of ~ood and the furniture 1ade 
thereof, substantial waste and a big loss of natural resources. Special 
diagnostic studies are reco11ended about handling of wood and reco11endat1ons 
1ade on ways to overco1e the delays. 

3. In order to reach an opti1u1 allocation of wood to the end users, 
the authorities concerned should establish a rational production and 
distribution syste1 . The currently used syste1 for selling logs and ti1ber 
should be improved and atte1pts should be 1ade to organize the sale of wood 
without creating any intermediary and/or artificial price increases. 

4. It is reco11ended to the General Directorate of 
an adequate refor~station according to the needs of 
bearing in mind that the need for higher quality pine wood 
in the foture. 

Forests to ensure 
the user industries 
will be increasing 

5. Technical dss1stance should be provided concurrently with the 
1odernization of the Turkish furniture ard joinery industry. to the pri•ary 
wood processing industries to achieve reduced raw material waste, high 
capacity utilization, high product quality and cooperation with the end user 
industries. 

6. A monthly sectoral publication in Turkish specially catering for 
the furniture and joinery industries in particular should be launched as soon 
as possible as a 1ediu• for the dissemination of t2chnical, managerial and 
marketing infor1ation and for the transfer of new technologies. 

7. A specialized institution such as Woodworking, Furniture and 
Joinery Industries Development Centre should be set-up to support the speedy 
modernization of the wood processing industries as a whcle through the 
provision of specialized services directly. These would be documentation, 
extension, training and testing services, etc. A project concept for 
technical· assistance for the creation of such an institution is given in Annex 
XII. Full cooperation of the public as well as private industry should be 
secured before the start of such a project. 
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1. With respect to the raw 1aterial supply, compani~s shoijld give more 
iaportannce to obtain fully air dried sawn wood, where feasible investing in 
kiln drying facilities should be considered. 

2. Veneer •anufacturers should be asked to handle and pre-treat logs 
correctly to avoid splitting and discoloration, ~tc., and e~ercise tiqth 
quality control procedures during processing, sorting, drying and storage to 
produce better quality veneer with maxiaua yield. If no veneer of acceptable 
quality is available it •av have to be imported to cover the needs of export 
production. 

3. The quality and desiQn of hardware and fittings must be i1prov~d. 
For exports, better quality and better designed hardware and fittings (e.g. 
handles, hinges, etc.) should be purchased. If this is not available on the 
local •arket, these •aterials would have to be iaported. 

4. The quality consciousness at all levels of the co1panies has to be 
iaproved. Since the quality aspects do not vet play a 1ajor role in the local 
1arket, the co1panies have to train their staff on quality aspects to be able 
to aeet international requireaents. 

5. Firas tust be on the look for develop1ents in international 
design. Design and production should be developed- according to the wishes and 
tastes of the target group. Special importance should be given to get 
designer~ with good training and good knowledge of •arket expectations and on 
ra~ 1aterial and production conditions. Training in Turkey (e.g. seminars) 
and a~road should be considered. 

6. Special attention has to be given to co1fortable products which are 
suitable for physical require1ents of the human body (i.e. ergonomic aspects\ 
especially in the case of armchairs and sofas. 

7. Host of the s1all firms require to 
re-planned in accordance with the logical work 
processing. They also require the installation 
extraction syste1s and coapressed air 11nes. 

have 
f 10111 

of 

their plant layo1Jt 
solid wood 

wood-waste 
for 

d1Jst and 

8. The iatroduction of purpose-designed and more rationalized ranges 
with standardized and inter-changeable parts matched Nith the objectives or 
using econo1ically and fully the existing machines and equip1ent, should allow 
for greater specialization and the introduction of 5eries production. This in 
turn should lead to i1proved q1Jality, higher Productivity and lower costs. 

9. Knowledge about mass production furnit1Jre, management techniques 
and organization should be i1proved. 

10. "easures for increasing productivity should be developed, 
particularly for co1panies working at a higher capacity utilization rate. 
Ti1e and motion studies could be introduced and work preparation and its 
organization should be i1proved. 
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11. Utilization of waste for energy should be considered Particularly 
in bigger co•panies. 

12. Co•panies shc~ld take an internal assessment of training needs for 
all key functions and at all levels and arrange for training in Turkey and 
abroad (attending se•inars and on-the-job training). 

13. Knowledge of foreign languages should be increased for those 
co•Pany 1e1bers involved in international operations. 

14. The know-how in international and market oriented managements 
should have to be widened in 1ost of the co•apnies looking for exoort 
business. S•aller companies may seek the cooperation of bigger furniture 
sales organizations or of the export organizations of the big holdings to 
benefit fro• additional tax rebates. 

15. Manage•ent and •arketing training should be strengthened through 
internal and external se1inars, appropriate literature, a look at ·how the 
others do· and at success and cailure stories, through active cooperation and 
work with market-partners. 

16. Most of the co1panies would have to be 1ore active in getting 
1arket infor•ation and making contacts with custo•ers. A more syste•atic 
approach and stratagey for exporting is advisable, even for co1panies already 
successfully exporting. Market reGuire1ents particularly with regard to 
quality, design, taste, etc., have to be identified and ~hen observed during 
the whole production process, so that products are obtained in line with these 
require•ents. This will often necessitate new product develop1ent or 
variations of existing furniture products. 

17. A better costing and control is reco11ended to improve the 
information and decision basis for production planning, product selection, 
pricing, etc. 

18. Syste•atic 
analysis) should be 
international markets. 

cost reduction 
considered to 

investigations (e.g. through value 
increase the price competitiveness in 

19. Co1panies should regularly appraise their own strengths and 
weaknesses against 1arket potentials and try to find a market segment which 
corresponds to the stregnths of the company and its existing or planned 
product range. Active 1arketing activities with regard to product policy, 
pr1c1ng, sales and payment conditions, promotion campaigns esttablisment of 
close personal contacts with existing and potential customers, distribution 
channels and after sale services have to be carried out. The assistance of 
conulstants may have to be sought for the initial syste1atic planning and 
activity steps. 

20. Export cuoperation (joint e~port marketing groups) to cut export 
overhead costs should be investigated. The possibility of cooperation with 
foreign producers should be investigated (e.g. sub-contracting for the 
production of furniture parts, production of furniture co1ponents ready for 
asse1bly by th& large i1porters, the creation of retail organization's own 
plant for asse1bling, etc). 
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21. Participation in international fairs should be increased and Joint 
exhibitions representing the Turkish furniture ana/or iainery industry lar 
group of co•panies) should be pursued. 

l. The present syllabus of the Woodworking Education Department has ta 
be revised to meet the requirements of the wood processing industries and the 
revised syllabus should include such new sub;ects as plant layout and design, 
woodworking equip1ent, industrial wood processing, en9ineering economics. 
industrial furniture and joinery design and other aspects as aoplied to the 
secondary wood processing, production Planning and control, quality control 
and foreign languages. 

2.Teaching staff should undergo a syste1atic in-service training to 
fa1iliarize the1selves with the new developments in technology materials, 
processing methods, equipment, etc. Study tours and short-term fellowships in 
research and develop1ent establishments in West European countries should be 
an integral part of such in-service training Proqra~mes. 

3.I11ediate action should be taken to enlarge and equip the 
laboratories and workshops at the W~odworkin~ Education Department with modern 
equip1ent and machinery. In this respect a step by step approach should be 
pursued. Detail~ of such an approach are given in Anne~ XIII. 

4.The Woodworking Education Department sho~ld strengthen its existing 
ties and contacts with the industry as well as ~1th its farmer students on a 
wider basis through newsletters, symoos1a, seminars an~ regular gatherings 
with former students. 
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liNITED NATIONS ISDl:STRIAL DEVELOPMEST ORGANIZATION 

t:NIDO 
Assistance to technical training in wood processing 

JOB DESCRIPTION 
RP/TUR/85/003/11-01/31.7.A. 

Post title Adviser in furniture and timber industry training 

Duration 2 months (split mission) 

Daterequirld As soon as possible 

Dutystation Ankara (with local travel) 

Purposeofproject To improve facilities at Gazi University in Ankara for the 

Duties 

training of technicians by upgrading and modernizing their workshop 
and by training staff on the use of new equipment; the curriculum 
will also be revised. 

The adivser will be attached to the Woodworking Education 
Department within the Faculty of Technical Education at the Gazi 
University. He will be expected to help the staff of the 
Woodworking Education Department to upgrade the existing training 
facilities and to improve the course syllabus to b~ more in line 
with the demands of the modern wood processing industry. 

In particular, he will be expected to: 

1. Evaluate and critically appraise the present course and 
equipment. 

2. Hold discussions with industry representatives to determine 
their needs in terms of technicians in the foreseeable future. 

3. Draw up the technical specifications for the equipment to 
be purchased in Turkey and abroad for the workshop. 

4. Train the counterpart staff and instructors in the use of 
the machinery and in the new curriculum. 

5. Prepare a detailed report outlining his findings and recom
mendations. 

V,81-33106 

Applications and communications r1g1rdint this Job Description should be sent to: 

Proiect Personnel Recruitment Section, Industrial Operations Division 
UNIDO, VIENNA INTERNATIONAL CENTRE, P.O. Box 300, Vienna, Austria 

. ... I .. 
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UNITED NATIONS - NATIONS UNIES 

Qualifications: Engineer or wood technologist with extensive knowledge 
and experience in secondary wood processing (furniture and 
joinery production) and training. 

Language: English (some Turkish an asset) 

Background Information: 

Turkey pctsesses a significant forest resource and the wood processing 
industries have attained a fair degree of development. Nevertheless, the 
secondary wood processing sector is still in great and urgent need of mo
dernization and of well trained technical personnel. the Government is 
anxious to provide the necessary technical advice to the Gazi University 
which is the main center of technical education in woodworking. 

In this respect, the Government has turned to UNIDO for assistance 
in the required technical expertise for the University of Gazi to develop 
its ability to serve the modernization of the wood industry in general, where 
the University has a large potential in this field. Its Faculty of Techni
cal Education was founded in 1937 as an industrial teachers' school. In 
1982, it became a facultyof Gazi University with 180 staff members for 3500 
students. It has six departments, one of which is the Department of Wood
working Education/Wood Processing which has been targetted for strengthening 
and improving teaching purposes and to provide training and extension ser
vices for industry. 
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Hr. Ra•azan Ozen. Dean and Head, Faculty of Technical Education. 

Mr. Abdullah So1•ez, Associate Professor, Woodworking Education Dept. 

Hr. Mustafa Altinok, Afsistant Lecturer. Woodworking Education Dept. 

plus 1any other teaching staff of the Woodworking Education DePt. 

Hr. 9aykan Suberker, Wood Sector Expert. 

Hr. Ah•et Sevgi, Assistant General Director. Vocational and Technical 
Education for Men. 

Mr. Faruk Gurcan 

Mr. Pa•ir Erten 

Mr. I. Erdes. 

Hr. H. Ero! Ozenc, Expert. 

Mr. Wolfram Gehr, Project Manager, Turk-Alman kucuk Sanayi Teknik 
Yardim Projesi. 

Mr. Aytar 

Hr. Gunduz Ugural 

Hr. Orkan Beskok 



----------------------------~----· ~---- -- .. 

!EfE_E!JB~I!YBE_E~~!QB! 

l'tr. Oner Er say 

l'tr. Meh1et Ceyran 

l'tr. l'tehmet Odabasi 

QBSAM_EYBMI!YBE_E~~!QBX 

~r. Naci Ooganlar 

~QBAY_EYBMI!YBE_~MQ_JQI~EBY-~Q~ 

l'tr. Tuncer Basacar 

QEX~S_CQ~ 

Hr. Yasar Somunkiran 

~E!IH_~QftILXA_~Q~ 

Hr. l'tetin Buyukcivgin 

gEtfHS-~Q~ 

Hr. Zafer Eroglu 

Yt!Uf U 

Hr. w. Oreusch 

!J~UQ 

11 r • L. F. Biritz 

Ms. G. Roe es 
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! 
4. Tepe Hobi l n 

2. •)rsan 

J. t)z:san 

4. 'fontas 

6. Domsan 

i. Mestas (*i 

8. Gurer Mobilya 

9. ~elebek Mobilya 

10. Tekirdag Agac (*) 

11. Istas (*) 

12. Tamsan P> 

13. Yonga Mobilya 

Ankara · 

Ank-:ir a 

Ankara 

Ankara 

Manisa 

Istanbul 

- 2t. -

2,000 9edroom sets 
12.000 Din1nq root sets 
7,200 Wail 1Jnits 

100,000 Doors 

4,200 Dininq room sets 
4.200 Bedroom sets 
4,200 Living room sets 

2,500 Living roo1 sets 
12,000 Chairs 

2,500 Sets of various f1Jrniture 

3.000 Bedroom sets 
3,000 Wall units 
3,000 :.:ibles 

50,000 Chairs 

2.000 Sets cf various furniture 

3,300 Bedroom sets 
·~oo Dinin·~ r'Jo:n sets 

2,000 Living room sets 

Istanbul (Duzcel 50.000 Sets of various furn1:ure 

Inegol 

Bolu (Hendekl 

Denizli 

3,000 Liv mg room sets 
100,000 Doors 

15,000 Sets of various 
5,000 Chairs 

15,000 Bedroom sets 
2,500 Wall units 
3,000 Dining room sets 

35,000 Doors 

3,000 Bedroom sets 
2,750 L1ving room sets 
1,500 Wall 1.rni ts 
l.500 Coat hangers 

fiJrni t1Jre 



- •)"7 ... , -

14. "osan ( *) Gaziantep 2.000 Li~ ing r 0011 sets 
2.LlOO Dining roo• sets 
2,000 Bedroo• sets 

l :Jt). 000 Doors 

15. E•istas (.) Eskisehir S.oOO Sedroc• sets 
2.:::00 Living roo= set:; 
2.800 Din;.nq roo• sets 

l l.200 Coat hangers 

lb. retas Afyon 422.400 DraNers 
.:;2.000 Chairs 

17. k1Hev ttobi ha (.t} Trabzon 7,000 Sets of various forni ture 

----------------* Established through TSkB financing. 
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nlE VAT.UE OF 'FURNITl!RF. F.1J>011TS TO SELF.CTFl' com!TPIES r:>O~'. Tl'PJ<EY 

1910 1981 1912 1913 19U . 

Dubai 3Sl.671 150.9U 271.765 
Germany F. R. 261.615 156.997 •06.267 522.231 30.011 
Iraq 3.793 35.11 112.513 301.575 213.122 
Jordan 196.US 659.160 653.960 62•.115 226.106 
ICu"ait Ul.656 36.656 llil.194 691.Ul 139.961 
Libya 77.097 6.710.095 6.3•2.336 1.97t.912 13.155.563 

Saudi Arabia 325.111 1.670.329 6.Ht.736 11.629.929 13.617.105 

Syria 1.175 65.000 06.991 92.176 77. 353 
United Kingdol'I 1.000 65.157 t.uo.560 901.097 39.331 
Other countries tlJ.62! 67J.J76 617. 30 1.112.917 1.1u ·l" 
Total: 1.706.Ul 9.H0.251 16.950.319 17 .116.975 30.566.016 



FORESTRY INDUSTRY PftODUCftONCU 

Achle¥9CI 1111 Achte¥M 1183 Quant. Value 

COMMODl11ES 
. 
QuanL Value Quan&. Value EIUmalelllM 

Saw-mil Ind. Ccu. m,) UIS hl.171 4.331 131.411 .... 1'7.MO 

Ven ... Ind. fTonl 380 21.IOO S2a 39.750 573 40.110 

Fumltun Ind. CUnlU I.IMO 171.MO l.G.11 IOl.810 I.Ill UUIO 

OU.en - -- - 11.aoo - 11.m 
Total - ··- - 131.US - 111.m 

II.I Qnwlas the wood and cork lndudrlel and &he wooden tumltun lndu1&ry 

(source: The Fifth Five Year Development Plan, 1985-1939). 

v I Miii. TL 
A& 1113 PrtCN 

Quan&. Value lt'71·13 ....... 
Plan Tarp& 1181 Ann. Pere. Iner. 

UIS 298.975 -o.a 3,7 

830 58.100 e.1 e.e 

11.482 nuaa 3.1 ••• 
- Ul,770 7.2 13,I 

- 780.000 a.• e.o 

N 
\() 

I 



Production Targets in the Wood Industry 

Prod\IOt 1975 1976 1977 1978 1979 . 1980 1981 i982 198)-1985 hroeni ... 
ini>reaH 

a.- ti•ber (1,000 •j) 
(averye/.nar) 

- - ),)02 ),92) 4,276 4,276 4,461 5,086 6,286 9 
Parquet (l,000 a2) - - ),190 ),457 l,748 4,06) 4,405 4,785 4,785 8.4 
PlJWOOll (l,000 •l) - - 129 137 145 155 164 174 208 6.2 
Ooopertlp (1 1000 JlieGH) - - 101.6 105.3 109.2 11).) 117.5 121.9 121.9 3,7 
1'1\re 'board (1,000 ione) - - 69 69 $ $ $ 89 89 5.2 
r.rttol• tloard (l,000 a 3) - - 419 456 475 494 51) 5ll 5ll 4 
,_amUure (1 1000 pteo .. ) - - 1,066 1,148 1,2)6 1,))2 1,434 1,544 ),760 7,7 
v ..... r (1 1000 • 2) - - 5,000 5,625 6,)28 7,119 8,009 9,010 9,010 12.5 w 

l'l'olluoJl!I SI: mP. liHI 0 
.... lop (1,000. ) 110 152 152 187 222 2)2 279 309 414 
a.. Ullber (1 1000 a 3) 181] 189 189 235 282 122 )61 400 400 
Matollied J1111"91et (1,000 a2) 500 500 500 '°° 700 80o 950 1,100 1,100 
lloeteo ,....i (1 1000 • 2) 100 100 100 200 ~ 200 40fJ 400 400 . 
0ooPV ... (1 1000 pteoee) 2.5 2.5 2.5 4.0 5.0 5.0 5.0 5.0 5.0 
ftV. tloard (1 1000 "tone) - 28.6 28.6 28.6 28.6 211.6 28.6 28.6 28.6 
,.,.,tole 'board (1 1000 a 3) - lO )0 lO 70 10 10 10 220 
~ (1,000 .1) - - - 9 27 27 27 27 54 
HeueUol• tvnt """ ( 1,000 111-·> - - - - - - 20 20 20 
Soltool f\ami ture (1 1000 
pteo .. ) - - - - - - 50 50 50 
Pretall taou ... (1 1000 pho••) - - - - - - 2.5 2.5 2.5 f Cooper... (\iu'rel) (1 1000 
ptao .. ) - - - - - 10 JO 10 10 

= ... hh- 'woodl 2 2 , 2 2 , , , , < 
t-1 9o'IU'Cle1 ClllUS 
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SCHOOL SYS!D II TORDl 

. BIGBBR EDUC.l!IOB IJDOSDY ilD HIGHER EDUCA!ION 

18 

A 
,--.. 

./ .""' FVAil -
TECH. 

i-

INDCJSTRllL BIGB m ! . . VOCA!IOB.lL SCHOOL ! 
GENER.AL BIGB SCHOOL BIGB SCBOOl 

16 . ~-------· ~----

COHKOX C 11.ASS PC PC 

14 -
MH>DLB 'SCHOOL ~ . 

E E~ 1-4 

.12 

• -
'. 10 ~ 

• J'&IJWI![ SCHOOL -
8 • 

"" 

:• 6 
lllDERGAR!lUi 

• 

4 

• 

2 • 

. 
0 

Source: General Directorate of Vocational and Technical Education 
f ot' Men, MNEY'S. 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

' 
2 

l 

0 



1 - l 

1 - 2 

2 - 1 
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Mathematics 

Physics 

Chemistry 

Wood Design and 
ConstriJction I 

Drawing Geometry 

Equipment Science 

Practical Woodworking 

Mathematics II 

Physics II 

Chemistry II 

Materials Science 

Furniture Design 

Practical Woodworking 

Statics 

Statistics 

Wood Technology 

Woodworking Machines I 

4 

J 

2 

2 

2 

4 

3 

2 

3 

10 

2 

2 

3 



__________________ _, ______ ~---~~-~~~-~~-·----- ---- -

- 33 -

2 - 2 Electric Science 

Building Science 2 

Furniture Styles I 2 

Woodworking Machines II 

Materials Science II 2 

Furniture Design II 

Practical Woodworking 10 

3 - 1 Technology of Surface Treat1ents 3 

Furniture Styles II 2 

Project I 4 

Perspective and painting 2 
Techniques I 

Practical Woodworking 10 

3 - 2 Econo1ics 2 

Technology of Surface .,. 
J 

T1eat1ents II 

Project II 3 

Perspective and Painting 2 
Techniques· II 

Esthetics 2 

Technology of Decoration 2 

Practical Woodworking 10 



... -----------------------------------~·--.~-~ 

4 - 1 

4 - 2 
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Technology of Serial 
Production 

Project III 

Perspective and Painint 
Techniques III 

Practical WoodNorking 

Quality Control in Wood 
Industry 

Project IV 

Perspective and Paint 
Techniques IY 

History of Art 

Practical WoodNorking 

2 

5 

3 

10 

5 

3 

2 

10 
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-wood i1pregnation 
-standardization 
-strength tests 
-laboratories (physics, chemistry, 11croscopy, wood physic) 
-glueing technique 

-construction 
-1aterial infor1ation 
-workshop practice 
-literature, video, docu•entation. samples 
-quality i1prove1ent (quality test) 

-1achinery technique 
-window production 
-1ass production 
-safety at work 
-tool maintenance techniques 

-inlays 
-wood carving 
-workshop practice 
-furniture styles 

-drawings 
-project layo•Jt 
-perspectives 
-painting techniques 
-paints 
-interior decoration 
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-lacquer technology 
-laboratory for lacquer techniques 
-workshop practice 

Hustafa Altinok \M~hmet ~em1aJ 

Ihsdn Kurel1 IRamazan Ozenl 

Ismail Karagul (Zafer Is1~) 

Ali Kaya 

Hayri Belge -Workshop 

Faruk Celik -Workshop and production 

Mehmet Kog -Stockroom and press shop 

Aziz Deniz -Prnduc t ion 

Hudaver Yaman -Pt odtJc ti un 

Abdurrahman Sahin -Finisr1ing shop 

Hasan Asian -Tool$ stockroom 



~ooJ turnin~ iJ[nes 

SiJrf ace plan~rs 

Circular saws 

2 Thickness planers 

4 Spindle moulders 

10 Borir.q machines 

l Dovetailing ~athine 

l Jig saw 

l 

l Grinder fer ~nives 

l eand saw grinding machine 
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Location of the Woodworking Education Department 
at the Gazi Universitv site. 

0111 .,. 
I 12 ~ D 

102 

~ ., 

~ 
~ 

Legend: 

1.Ad~inistrative and 
Class Rooms 

2.t·:orkshop I 
3. l.:Orkshop II 
4.Workshop III 
5.Chip silo 

111 

X1S 

® xn 

21 

125 

@ 
11' 

Anne~·: XI 

11& 

117 

111 

11t 

no 

121 
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It is reco••ended that UNDP/UNIDO technical assistance be sought to 
help 1odernize the Turkish Furniture and Joinery Industry through the 
technical assistance project described hereunder. 

To create a national capability for product develop1ent, extension 
services, testing and quality control, training and disse•ination of technical 
know-how to furniture and joinery industries to i•prove product quality and 
productivity leading to an increase in production and export. 

To establish a national centre to provide services to the furniture and 
joinery industries leading to their develop1ent. (This centre could, once 
established, eventually have satelite service centres in regions where these 
industries predo•inate). 

Furniture •anufacturing at the artisan Jnd crafts1an level has a long 
history in Turkey. It is only after 1975 that production of furniture in 
factories of •ediu1 and large size began on an industrial basis. 

The nu1ber of workshops operating at the artisan and crafts1an level is 
esti1ated to be about 250,000. The 1ajority of these are located around large 
cities like Ankara, Bursa, Eshisehir and Istanbul. The workshop owners are 
1e1bers of the Federation of Woodworking Artisans and S1all Industries, which 
is a statutory body. Its 1ain function is to 1aintain a dialogue with the 
govern1e11t and look after co11ercial and legal interests of the 1e1bers. It 
is esti1ated that the s1all workshops produce about 85% of the total furniture 
and joinery output of the country. 

Since the 1970s, the Govern1ent is pursuing a policy in the 5-year 
develop1ent plans to create a national export capacity in the furniture and 
Joinery industries sector equipped with 1odern machinery and technology. As a 
result of the incentives given to the export oriented furniture and Joinery 
factories with 1odern equip1ent and technology, there are today at least 20 
1ediu1 to large size factories established between 1975 and 1984. Their share 
in the total furniture production is estimated to be about 15% when operating 
at full capacity. 
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Only so•e of these factories are able to utilize 70 - 80% of their 
installed capacitv and are already ~orking on a two shift basis. Others are 
operating at •uch lower capacities and Producing only for add jobs. Their 
?roducts have little chance to co•Pete in the export 1arkets Jije to pearly 
copied designs, low quality, high prices and Poor •arketing techniques. 

On the other hand, furniture and joinery factories have 1any inter~al 
proble•s forcing the• to operate at far below the 0Pti1u1 levels. Soee cf 
these proble1s are poor 1ana9e1ent. proauction planning and tontrol. 
insufficient working capital, the non-e~istance of a quality label for 
furniture and Joinery products and. the last but not least, the inability to 
keep up with new develop•ents in the sector also co1pound the issu•. These 
fir1s are all me1bers of the local Chamoers of Co11erce and Industrv. ~h1rh 
cover all sectors. so they are not in a position to provide any technical 
services to the furniture and ioinery industries. 

In addition to the above. small workshops have other proble•s which 
relate to those of the larger factories. 

They use mainly basic universal woodworking machines •anufactured in 
the country, e1ploying traditional methods and designs. Although they have a 
federation, it too is not in a position to provide any technical and 
managerial advice to the industry. 

In fact, there is no institutional set-up in Turkey to s~rve the 
specific needs of the industry and 1aintai~ the transfer of know-how and 
technology to the industry on a continuous basis. except to a certain extent 
SEGEH, !/ which gives advisory and training services to the s•all scale 
industry in general. 

Turkey has an adequate supply of locally tanufactured raw materials 
(sawn wood. wood based panels), hardware and fittings and other auxiliary 
inputs required by the furniture and joinery industries. rhe availability of 
•anpower with basic training is no proble1. The future of the furniture and 
joinery industries lies with their Jbility to compete ~ithin the EEC, if and 
when the country enters into full 1e•bership, and the export markets in the 
Hiddle East. 

It is expected that the Turkish construction firms operating outside 
the country will beco1e potential buyers of the Turkish furniture·and Joinery 
products if these products are able to co1ply with certain quality standards 
to carry a quality label like "Hobelfakta", as used in Sweden. 

There are many specialized institutions which carry out testing and 
award quality labels to furniture and Joinery products in EuroPe. Examples 
are "FIRA" in the United kingdom, "Hobel Institut• in Sweden, ·era· in France, 
"Teknologisk Institut" in Den1ark and "Deutches Institut• for furniture 
technique in West Ger1any and others. 

Because of the interrelationship between wood and plastics in furniture 
the possibility of doing so1ethin9 for Turkey's plastic industry should be 
considered when planning a training progra11e. 

l/ Industrial Training and Development Centre, Ankara. 
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To create an institution that will provide the following services 
directly to the furniture and joinery industries: 

A specialized docu•entation centre, publishing a specialized aonthly 
publication in Turkish on new processes, products, •aterials, •achinery, 
designs and furniture standards as well as on aarket intelligence 
infor1ation. The Centre will 1aintain a library of related books, journals, 
directories, standards, 1anufacturers' and suppliers' catalogues as well as of 
fil1s, slides and other visual aids. In addition to the 1onthly publication, 
1anuals on various aspects of the industry will be published on an ad-hoc 
basis. 

International experts (6 •/•) s 48,000 

National experts (18 •/•) 27,000 

Training (2 fellowships) 18,000 

Equipaent 100,000 

The centre wil give ~g:bQ~ specialist advice to individual firms on 
queries in production, 1anage1ent, 1arketing, design, plant lay-out and 
1achine and tool selection aspects through its own technical staff. 

Outside consultants will also be recruited on an ~~:bQ~ basis by the 
centre to introduce new technologies to the industries at large. 

It will provide co11on service facilities to the industry in such 
fields as co1puter applications, specialized 1achining (copying lathes, edge 
banding and veneering of panels, 1achine carving, etc.) and services such as 
tool 1aintenance, wood drying and surface finishing. Special jigs and si1ple 
1achines could also be produced for sale to the industfy. (To achieve this, 
UNDP/UNIDO should provide equip1ent etc., that is i1ported, while the Turkish 
authorities should provide locally produced 1achines, tools, etc.). 

International experts (12 1/1) 

National experts (18 1/1) 

Training (5 fellowships) 

Equip1ent 

s 96,000 

27,000 

54,000 

200,000 
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The Centre will develop training courses and seminars to meet the 
industry's special needs in production planning and control, product design, 
wood technology, surface finishes, quality control and 1achine and tool 
•aintenance aspects. The courses and seminars will be aimed at updatinq and 
increasing the participants' ~nowledge and their technical a~areness in the 
above fields. 

The courses and se•inars will be conducted in a workshop environ•ent to 
enable participants to contribute and discuss various aspects of their own 
knowledge and Proble•s. Study tours to specialized fairs abroad will also be 
organized. It would also organize design co•petitions to identifv latent 
local talent and train local designers in the specific requirements of the 
furniture industry. 

International experts l2 •/1) $ 16,000 

Training (1 fellowship) 10,000 

Equip1ent 20,000 

The centre will have a co1prehensive testing facility and will conduct 
routine and ~~:bQ~ testing of co1plete items of furniture and joinery, 
co1ponents and 1aterials using standard test methods to recognized test levels 
to assess the fitness for purpose. The centre will -by the end of the 
project- be in a position to operate a quality assurance system and a quality 
label for furniture and joinery produced in Turkey and represent the industry 
in the co••ittees of relevant standards prapred by the Turkish Standards 
Institute (TSE). 

International experts (30 m/m> 

Training (2 felloNships) 

Equip1ent 

$240,000 

18,000 

180,000 
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•I• USS 

International experts 50 400,000 

Ad1inistrative support personnel 84 42,000 

National experts 66 100,000 

Training (fellowships) 100,000 

Equip1ent 500,000 

Hiscellaneous 

Approxi1ate Total Cost: 1,512,000 

Duration of the assistance: The duration of the UNIDO's technical assistance 
to this centre should be of the order of 4 years. 
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It is stronqly recJmsended that the WooJwor~inq Educat1~n ~ePJrt~ent of 
t~e Faculty cf T~chnical ~lucation ct Sa:i Uni~ersitv see- ~~me11~~~ t~r~~i:~: 
assistance tram UNDP/UMID0 to ~cdern1:e its :1bcr~!crv an~ worksh~o f~:ilities 
so thar the traininq that sta1enrs rec~1~@ ~e ~ere 1n tine ~1th ~he act~a1 

requi~·~ments .Jf the in·l~.istry. It ~$ also r~ctJm•ende;i that th~ p~·=JPase:j 
t~chni~al assistance be q1~~n in ~hree Phases SJ tnJt ~a(h ne~ ohase (l~ ~s~ 

the Dtevious one as its starting PD1nt. The specific objectiv~~. autPuts 1n1 
inputs ~f each Phas~ are 1escribed below: 

-To introduc~ iodern ~oodwor~in~ techno10QY to t~e Woodworkinq 
Education Department. 

-To improve the tedchin1 ~eans in the wocd dr11nq and surface finishing 
fiel.js. 

-ro facilitate the revision of the e~1st1ng cours~ syllabus. 

-To develop a ~i1er appr~ci1t~on cf the nee~s of the Turkish 
woodworking lndusr~v an~ of the subseque~t lct~cn to be taken in tne 
next two Phases. 

-Partially strenQthened teaching ~eans an1 a b~~ter course syllabus in 
the fields cf: 

-wood drving 
-Surf ace finishing 
-~uality testing of Furn1!Jr~ 
-Technical and professional 1acume~taticn 
-Availability of additional teAtbooks and ludio-visual 
teaching materials 

Consultants in ~cod drving, surface finish1no 
and quality testing of furn1t~re> (3 c l 1/ml 

Expendable equipm~nt !testin1 material and 
technical literatureJ 

-~on-e~pendable e~u1Pment {wood drying, surface finish1nq 
and quality testing ecuiPment) as per f~llowing 
::;peci f ications. 

-Individual fellowships (1 x 15 da1sJ 

Total inputs in Phase l: 

• !ncludinq the ~sti1ated cost of wood drying kiln ($24,000). 

$24,000 

2.oau 

6,065 
\:O,O;;.St; 

s:rn, 065 
( oO, •Jo Sf:} 



II 
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l. Drying oven tsi~ildr to ~adel: Heraeus T5042l 500 

2. Electronic scale (simil~r to model: Sartorius W :bOOJ l 1,000 

3. Eiectric ~oisture meter !similar to model: GAHN,Tvpe HTQSJ! 3b0 

4. Wood dryinq kiln with 3 m3 drying capacity 
iwith ~dnual, seti-automatic and auto1~tic control. 
Only if additional funds are avialdble. 

1. Wet feltinQ thickness knife (Rossmann> !similar to mod.: 
Erichsen1, tyPe: 33J/II). 

2. Hicrotest (Similar to model:: Erichsen III Fl 

3. Scoring cutter for qrid cutting test. !similar to model:. 
Erichsen, Type: 2';#5/ I J 

4. Viscosity testing unit. ( suilar to model: Erichsen, 
Type: 243/II/4) 

5. Support for item 4 above 

b. Applicator -wedge testing unit (Heier SSB) 
(similar to model: Erichsen, Type: 314) 

7 Pvcno meter with weight (si~ilar to model: Erichsen, 
hPe: 290iTi 

S. Fourfold coat draw frame. (similar to model: Erichsen, 
Type: 360/60, 30/60/90/120 'MO 

0 Rod for hardness test. (similar to model: Erichsen, 
Type: 313) 

10. Sch1iss hardness tester (Oesterle) (similar to model 
Erichsen, Type: 4::>5) 

11. Thorn tester. (similar to model: Erichsen, Type: 266) 

12. Corrosion testing units. (similar to model: Erich~en 
Type: 434) 

13. Gloss•eter (similar to model: Erichsen, Type: 507-H/600) 

• Erichsen G1bH and Co. k.G., 
Postfach 720 
D 5870 He1er-Sundwig, FR6 

S•Jb-total: 

l 2-l,000 

l 55 

l 320 

l 190 

1 90 

70 

l 520 

l 

1 165 

l 225 

1 :;io 

l 810 

2 390 

1 

4,205 



d) To deepen the knowledge concerninq woodworking technoloa1es 
currently not used at Gazi University in Turkey. 

b) Ta train lecturers in the above fields. 

c) To assist fully in the completion of the rev1s1an of the 
corresponding syllabus. 

di To develop a programme and tn~ capability to train foreign st~~~~ts 
from the countr1es in tne req1cn. 

e) To develop a programm~ dnd the capability to provide ~~:QQ£ 
assistance and short training courses by the stJff of the Woodworking 
Education Departm?~t to catter for the specific needs of the industry. 

f) To train counterparts in the quality control of wood manufactured 
products and their inputs. 

g) To i~prove production methods throughout the woodworking industry. 

hJ To pass on to the local industry the required know-how to improve 
Productivity. 

i) To the extent possible to provide direct expert services to selected 
enterprises on an ~~:bQ£ basis. 

j} Tc improve overall woodworking technoloo1es of the industry. 

a) Fully strengthened teaching ~eans, laboratori~s and course 
syllabuses in the following fields: 

-Wood drying 
-Surface finishing 
-Industrial design 
-Documentation 
Including technical literature, catalogues. samples, slides and 

audio-visual aids (Video, etc). 

b) Partially strengthened teaching means, laboratories and course 
syllabuses in the following fields: 

-Glueing techniques 
-Tool maintenance and selection 
-Wood machining technology 
-Window production technology 
-Laboratory for quality testing of furniture 
-Standardization 
-Plant layout and factory planning 
-Industrial production technology 
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-Short-ter1 consultancies in fields to be determ1neJt 

-Individual fellowships in furniture testing J mtm 

-Study tour lfor 6 lecturers to visit Professional schools, 
institutes ~nd industry in Euro~~an countries) 

-T@chnical literature and au~io-visual aids 

-Urgently needed ldbcrat8ry, demonstration eou1Dmenr and machines 
as per following ~pec1ficat1ons. 

-Additional technical ~quiP~ent as per following detailed 
spec1ficat1ons. 

Sub-total: 

1. Curtain coating machine with 2 lacquering he~ds 
Working width: 600 mm. 

2. Paint spraying bootn with ~ater-~ash system and 
turntable. Workinq width: 2503 mm. 

l. Airless sprayin~ equipment 

4. Lacquer drying tunnel with adjustable temperature 
control up to 80 C. 

1. Single sided edqe banding machine with hot-melt 
glue system. Working thickness 30 mm. max. 

l. Sharpening machine for carbide tipPed circular saw 
blades. Saw blade diameter: from 100 mm to 600 mm. 

2. Manual tooth setting machine for band saw blades. 
Work,ng width: up to 50 mm . 

--------------* Hainly in fields under 2.a and 2.b above. 

l 

l 

l 

l 

1 

l 

Sub-total: 

15,000 

20.000 

10.000 

60,00U 

!Q~iQQQ 

(355.000) 

12,000 

6,000 

l,200 

15,000 

19,000 

5,500 

1,300 

60,000 
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l. Wood drying kiln* (ccnventienal) wit~ ~anual, 
se1i-auto1atic and automatic control. Caca~1ty: 
3 •3 per charge. 

1. Conditioning test cupboard for testing cold check 
of lacquering. 

2. Roller coating mdch1ne. Working ~1dtn: &UO mm. 

1 

1 

l. Laboratory type hot press. Electrically heated with 1 
closed circuit cooling. Size: 500 ~ 500 mm apprJx. 
Pressure max: lO kp/cm2 approx. 

1. '=Jir of machines for finqer jointing 
-Finger jointing 1culder (machining of finger Joint) 1 
Workpiece width: 200 mm. max. 
Workpiece thickness: 150 mm. max. 

-Finger iointing press 
Maximum pressure: 6 Kp/cm2 
Maximum length: 2500 mm. 

•j. 000 

25.001] 

22, 000 

12,000 

1-t' 000 

Sut.-f,Jtal: L06,000 

-To furnish completely the Woodworking Education 
Department with all the necessary wood orocess1ng machines. 

-A fully functioning wood processinQ demonstration 
and training workshoP. 

-Non-expendable woodworking machinery as per following 
specifications: 

-------------• If not purchased during Phase 1. 

$277,000 

• 
• 



1. Filler application machine with simple ooera~ion. l 
Working w1dth: 600 m•. 

l. topying lathe, manually operated. 
No. of soindles: 2 
Mal. workpiece ienqth: 1200 mm. 

2. Jig saw. Working stroke: 60 mm. l 
Arm span: 550 m•. 

1. Universal tool grinding 1achine for grinding of TCT l 
groove milling cutters, slotting and tenoning 
cutters, blank knives, dowel drills, router cutters, 
mortise chains, hollow tooth on TCT circular saw 
blades and others. 

1 

Various testing equipment for testing assembled furniture and 
its inputs up to a value of 

1. Panel sawing machine with pressure beam 
Max. panel size: 2200 x 3100 
Max. cutting height: 70 1m. 

1 

2. Wide-belt sanding machine with two sanding units, 1 
one for calibrating sanding with rubber contact 
roller and the other for s1ooth sanding w1th smoothing 
bar (shoe). Sanding width: 1100 mm. 

3. Double-end tenoning machine with 2 pre-scoring and 1 
4 machining units. Max. working width: 2500 mm. 

4. Mortising machine with one oscillating spindle. 1 

5. Multi-purpose edge belt sanding machine. 1 
Sanding belt width: 150 m1. 

t> ~§tiQY~_£Y11!ag_t2Ql~i-~e§re_e~r1~-~o~_Q1hfr_£201iogra~ir~_ye 
tQ_§_~§lY@_Qf: 

S~b-total: 

10.000 

16,000 

s.ooo 

9,000 

35,000 

30,000 

50,000 

60,000 

8,000 

4,000 

-~QiQQQ 

277,000 




