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EXPLANATORY NC71'ES 

The monetary unit of the Kingdom of Tonga is the Pa'anga or Tongan 

Dollar. ~e official rate of exchange for the Tongan Dollar as T$ 1.42 = 
US$1.00, at the time of this Mission. 

The following aci:onyms are used in this Report 

C?A Olief Technical Adviser 

rrc International Trade Center 

UNDP United Nations Development Prograane 

UNI DO United Nations Industrial Developnent Orqanization 

A hyphen between numbers (e.g., 1-5) indicates the full range involved, 

including the beginning and end points. 

A full stop ( • ) is used to irsdicate decimals. 

A comma (,) is used to indicate thousands, millions, billions. 

The following symbols and/or abbreviations are used in this Report 

• 

' 
BF 

cu.m • 

EMC 

etc. 

Ltd. 

RPM 

TC'l' 

inch 

foot (or feet) 

•per centum", meaning 1/100 

Board Feet, unit measure of lunber vol\mle in 
the United States Syste• 

British Temal Unit, unit of heat energy in 
the British System 

cubic meter 

Equilibrium Moisture Content 

•et cetera•, meaning "and so forth" 

"Limited", a term denoting limited nat\!re of 
ownership of a business firm 

revolutions per minute 

Tungsten-Carbide-Tipped 
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vs. •versus•, meaning •as compared to• or •against• 

.. 
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ASSISTANCE TO "1'HE FURHITUE AND JOINERY IHDOSTRr 
OF '1'BE KINGDOM OF TOHGA 

I. INTRODUCTION 

1 • 1 PROJEC'l' BACKGROOND 

Upon request by the government of the ltingdolll of Tonga, the m«DO assigned 

Experts on the design and manufacture of fumiture and joinery products 

during the first quarter of 1987. Qie Expert was assigned for a period 

of thi:ee months to help illprove the manufacturing techniques of the 

fumiture and joinery industry of the CO\Dltry. The other Expert, assigned_ 

for two months, provided technical assistance in the design of fumiture 

products beL"'lg produced in the CO\Dltry. The present mission, scheduled 

for one month is a follov-up on the previous two missions. 

1.2 PROJEcr OBJEC?IVES 

The present mission ~ for its objectives the same general objectives of 

the missions sent by UNIDO under SI/'l'ON/86/873 during the ~revious year. 

However, this mission placed E:mphasis on the following aspects of 

manufacturing operations: 

plant lay-out 

selection, maintenance and repair of 
machinery and cutting tools 

production planning and contn>l 

costing. 

Based on prelilldnary findings on the status of the fumiture and joinery 

industry of the Kinqdom, the Expert conducted a short selldnar at the end 

of the mission f o~ key personnel of the industry to compliment the 

technical know-how transferred to the industry during the previous 

miHions and the "On-the-Spot Consultan<..y Services" provided under this 
mission. 

Secondary objectives of this Project include: 

study on the possibilities of es~ablishing 
aluminium joinery 

study on the poslibilities of estab~.ishin9 
rattan fumiture 11Ar.ufacturin9 industries 

•tudy o~ th~ ~roce11in9 a.~' utilization 
:>! coccmut wood. 
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Annex I is a copy of the Job Description covering the present. mission. 

1.3 PROGRAM OF ACTIVITIES 

After the usual initial rounds of courtesy calls to pertinent gove:mment 

officials, the Expert, in cooperation vith Executives of the Ministry of 

Labour, ColllDerce and :Industries, and with the assistance of Mr. Desh B. 

Sahae, lliIDO OU.ef Technical Adviser to the Ministry, formulated the 

following program of activities: 

January 21-22, 1988 Short visits to Furniture and Joinery 
Shops in lluku'alofa, Tongatapu and 
vicinity. 

(Rote: 'l'hese visits were deemed necessary in order to give 
the Expert a first-hand knowledge on the current 
status and c:cmmon problems of the fumiture and 
joinery industry in the country, since all furniture 
and joinery manufacturing activities, except for two 
workshops located in the outlying islands, are 
concentrated in the capital city of Huku'alofa and 
environs. The initial findings during these short 
visits to the furniture and joinery workshops also 
served as the basis for allocating time to each 
shop for "On-the-Spot Consultancy Services".) 

Jan. 25 - Feb. 12 (a.m.) -

Feb. 12(p.m.) - Feb. 14 

February 15 and 16 

February 17 

February 17 (p.m.) 

Provide "On-the-Spot Consultancy 
Services" to the furniture and joinery 
shops in the country. 

Preparations for the Seminar/WoJ:ksbop 
to be held on the fol.lowing Monday 
and Tuesday, were completed. 

UNIDO Seminar on Furniture and 
Joinery Production, conducted in 
cooperation with the Ministry of 
Labour, C:C::..rce and Industries, 
Xingdom of Tonga. 

Evaluation of the mission and 
discussions on follow-up activitiu 
with key Officers of the Ministry of 
Labour, . COllDerce and Industries and 
the UHIDO Chief Technical Adviser. 

Departure for Suva, Fiji 
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I I. THE FURNITURE AND JOINERY INDUSTRY OF T~GA -- -------
2.1 CURRENT STATUS 

Based on observations made during me various plant-. visits conducted by 

the Expert covering all (except two) of the manufacturing establishments 

in the furniture and joinery industry of the ICingdom of Tonga, the 

following characteristics best describe the cur:rent status of the 

industry: 

Al.though a majority of the furniture and joinery manufacturing 

shops showed some ck.oqree of mechanization, the production 

techniques still are dominated by artisan and crafts 

production practices. Whatever industrial machines are 

available are mostly used as tools rather than industrial 

machines. 

Machining precision is still at a low level. Use of 

production jigs and fixtures is minimal. The few shops 

that could engage in limited serial production when the 

volume of current orders allow doing so produce furniture 

of low quality (compared to Southeast Asian fumiture 

products) at lOW' outp11t levels. 

Basic concept of material quality control is not practiced 

for the main reason that all the materials available to the 

industry are or have been imported for the construction and 

building industry, and more often than not, have quality 

and specifications not ideally desirable for the production 

of furniture and joinery products. It appears that the 

market is forced to accept the poor quality of locally 

manufactured.furniture products • 

The principal labour •ource for the industry is still the 

"furniture carpenter", who usually is a carpenter drawn 

from the con•truction industry and made to vork in the 

producti~n of furniture and joinery items. 

The industry is still in the primitive stage as far u 

finishing operations is concerned and majority of the 
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furniture manufacturers still use long drying finishing 

materials, such as natural varnish and shellac. 

On the average, techniques of maintaining mchi:JeS and 

cutting tools in good operating condition is below the 

standard used in similar industries in more advanced 

developing countries like Thailand, Malaysia, Indonesia and 

the Philippines. 

2.2 IHDOSTRY SURVEY 

To obtain a more detailed understanding of the current status of the 

furnitu:re and joinery industry of the country, a small industry survey 

was conducted during the first two weeks of the mission. A survey form 

(see Annex II) was used as the su..""Vey vehicle. out of a total of 15 

sets of survey fonns given out to all known or :registered furniture and 

joinery manufacturer in the country, only three fin.~ responded and 

:retumed the survey foDn with the desired coq>lete data, while another 

two firms responded wi tll incomplete answers to the survey questionnaire. 

The response is considered too small to allow the Expert to draw a fair 

and reliab!e representative picture for the industry. 

Some significant changes in the co111>0sition of the industry took place 

since the end of the first two missions sent.by UNIDO during th~ first 

quarter of 1987. A number of establishments have stopped operations: 

The Pacific Construction, Ltd., located in Ton9atapu, 

producers of household fumiture as a support activity 

to its building cona~ruction business, stopped operations 

for unknown reasons. 

the Matheus Associates, located at the Small Industry 

Centre in Nuku'alofa, produoer of wooden toys for export, 

stopped opera~ions alledgedly because of 11&rketin9 pniblam. 

the Joinery Division of Fua and Lwton, Ltd., building 

contractors, stopped operations temporarily due to change 

in management. 

On the other hanJ, a number of new fumiture shops started cperations 

during the same period: 
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T.N.T. Builders bas developed its furniture productior. 

unlt in support of its building construction activities. 

:.Olohea Enterprises, has changed its name to Esiaola 

Enterprises and has expanded to a level which employs four 

people and the addition of two machines, the jointer/ 

surfacer and the 1/4-inch handsaw. 

Manava'ofa Enterpr!.se, in Pangai, Ba'apai group, started 

producing fumitvre Dd joinery products with the help of 

the :Industrial Promotions Office, to meet the neE.ds of the 

area. 

2.3 MAJOR INDUSTP.! PROBLEMS NEEDING IMMEDIATE SOLOTI<JtS 

Based on the observations made by the Expert d;.iring the first two days 

of short visits to about ten fumiture and joinery manufacturing shops 

in Nuku'alofa and vicinity, t.lie following problems appear to be a coDDOn 

handicap to the desired developDll!nt of ~e furniture and joinery 

industry in Tonga : 

2.31 Use of Inadequately Seasoned Lumber 

Inadequately seasoned lumber is the priJx:ipal material input of 

the industry. According to complaints of erome firms which 

imported kiln-dried 11.IDber, the shipment was received in 

Nuku'alofa as wet sawn timber. A visit to the construction 

materials and supplies warehouses of Burns Philp, Ltd., and 

the Coanodities Board of Tonga, revealed the reasons why even 

kiln-dried lumber shipped from foreign sources will be wet 

lumber when received in ,uku'alofa: It is die to inptq>er stonrge ard 

handling practices of the material. 

2. 32 Improper Maintenance of Production Machines 

This problem has greatly contributee to the low output derived 

fran the use of the existing machinery. Furthermore, precision 

machining could not be attained to the desired degree in view 

of the faulty compc.nents of most of the machinery which were 

observed in the shops visited by the Expert. 
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2.33 Inadequate Maintenance of CUttin1 Tools 

Except for the MAFF Coconut Wood Processing Centre, circular sav 

blades, planer knives and shaper knives are not properly maintained 

in the shops visited by the Expert. 'lhus, surfacing and profiling 

qaality is low and usually has to rely on further: sanding 

activities to attain the desired S1100thness or profile of the 

vompiece. 

2. 34 Lack of ICnovledge on Proper Surface Preparation 

Surface defect£ brought about by nicks or flaws on the planer 

knives are co: . .l."ected on the stroke sar.der. Thus, it was a common 

experience to see stroke sanders with sanding belts of grits as 

coarse as 100 or 120 when normal voodwoming practices would call 

for 180 grit as the coarsest sanding belt to be used on the 

stroke sander. This situation also shows that there is a lack 

of knowledge un the proper use of the sancr..ng machine. 

2. 35 Lack of Knowledge of Finishing Materials Syste~ 
and Techniques of Application 

The most COJ11110n finishing uterial used in the industry is natural 

vamish which is a long-drying material. Thus, any o•.itput advantage 

gained during machining is lost at the finishing end where the 

vamish usually dries more than 36 hours atter application. 

2. 36 Weakness or Absence of Middle Management and/or 
Floor Supervision 

The more common organizational set-up shows the direct supervision 

from top management level especially in finns where there are 

very few workers. The problem becomes more acute when the fim 

embarks on an expansit"n proqram. IJl some cases Where there is 

"Floor Supervision", the "Foreman" acts snore like a "Lea4 Man" and 

decision on operational matters is left to the owner/manager. 

2.37 Inadequate Documentation and Information Systems 

Except in three of the shops visited, all furniture and joinery 

manufacturing shops did not have a reliable or responsive feed-
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back system from operations. This prevents the owner/manager 

from knowing exactly how much the pzoduction cost of a particular 

piece of fumiture was. Consequently, costing based on such 

faulty gathering of cost elements becomes also unreliable. 

2.38 Absence of Wood Residue Collectinq and Disposal System 

In all the factories visited only one shop has a pneumatic type 

of wood msidue collecting and disposal system. 'lbis explains 

why local fumiture manufacturers could hardly attain the 

pmcisiou required for higher quality fumiture. 
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III. ·cw-THE-SPOT• CClfSULT~~CY SERVICES 

Tvo days vere spent at one of the furniture shops mile one day 

was given to each of the other shops. Because of tiJle pnssme theJ:e ve1:e 

three ahops which were not gi wn •an-the-Spot• Oxasultancy Services. 'Dlese 

am: 

'Die Public Works Joinery Shop 

Lacy Lil (a shop specializing in upholstered 

funiture) 

'Die Oceanic Xndu&trial Enterprise which manufactures 

tubular type of metal furniture with wooden seats 

aml back J:eSts. 

'Die results of this aspect of the mission am recorded in 1.nnexes III to 

XII, inclusive. 
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IV. THE SEMINAR/WORKSHOP CW 

FURNITURE/JOINERY PRODUCTICW 

Collplimeatuy to the •an-the-Spot• oansul.tucy Services, ad the tr-fer 

of tedmical knolf-how condllcted dllrin9 previous UllIDO •siaas to upgrade 

t:be fumi.ture and joinery industry of Tonqa, a short sewinar,/vol:ksbop 

was conducted vi th the principal ailll of exposing the participants to 

the basic concepts of qood quality and high 'VOl\1111! production techniques. 

'1'he topics presented and subsequently discussed include -tly 

mnufacturing and management concepts which could not be taken up mring 

the •en-the-Spot• Consultancy Services. 

Among others, the topics include the following: 

General production management concepts as applied 

to the fumitu:r:e and joinery industry 

DoCUDentation and infomation systems for maall­

scale furniture and joinery shop 

Basic CIOlllllunications prClblem 

Costing techniques for small-ll~ale fumiture and 

joinery enterprises 

Coconut wood and other non-traditional wood 

matedal input for the industry 

Jicjs and fixtures in small-scale furniture and 

joinery p~oduction 

Basic quality control materials and production 

supply specifications for small-scale furniture 

and joinery shops 

Selection of machinery, plant and ec.suipment lay-out 

and low cost automation for small-scale furniture 

and joinery shops 
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4 .2 PROGIWllE OF AcrIVITIES 

'!be two-clay progr• of activities under the seainar/vorlcsbop is qiwn in 

Jlnnex XIV. Lectuzes on the selected topics vem qiwn by the Expert, as 

the only :resource penon and lectumr. Discussions veEe conducted after 

each of the topics wen pzeaented by the lectuxer. Other activities to 

brinq home to the participmts' llincJs the concept and ideas covend 

dminq the lectme inc1ude the folloring : 

qrogp dynamic exercises to illmtrate the pzos.and­

cons on multi-level wmage11ent md supervisory 

orqani&ationaJ. set-up. 

plant visits to three selected fumiture and joine:ry 

workshops na11ely: ec-xlities Board Joinery Wo:dtshop 

Tonqa 1foo4 Pmducts, Ltd., md T .R .T. Builders 

Ente:rprise, all of which are located in Nuku'alofa 

and vicinity. 

The Connodi.ties Board Joinery Wor'Jtshop provided 

; llustrations of: 

(a) faulty machinery lay-out 

(b) safety in machining operations as brought about 
by an irtcident when a shaper knife flew out 
of the cuttemead and punched a hole on the 
factory wall opposite the 11ac:hine about ten 
feet above the factory floor. Apparently, 
the sh3per knife was not properly set on the 
shaper cuttemead. 

Tonga Wood Products provided two specialized types of 

woodworking machines, namely: 

Ca) a portable tenoner saw arrangement, and 

(b) a locally-built lathe mounted with a set of 
compound lathe knives. 

T.H.T. Builders Ente:rpriH provided the participants 

with the demonstration of a combination woodworking 

machine capable of performing five different operations, 

namely: jointing/surfacing, thickness planing, edge 

shaping, cross or rip-sawing and mortising. 

• 
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The lect~~e on coconut vood and Qther non-traditional wood materials vas 

complemented by an audio-visual presentation on the processing and 

utilization of coconut wood in house construction and furniture and 

joinery production. The colored slides vere taken during the conduct 

of~ UNIDO-sponsored project (SIIPHil8Jl801), in cooperation vith the 

Southern Philippines Development Authority, in the city of Davao in the 

year 1984, vhere~lov cost house made of 90-951 C6conut wood vas 

constructed using existing wood processing facilities in the area. 

Vorkshop project assignments vere given during the first day of the 

seminar vhen the seminar participants were divided into five groups. 

The idea is to ~rovide an opportunity for the participants to apply the 

knowledge that they have gained during the tvo days seminar to the 

solution of problems encountered in actual situations. Solutions to 

the workshop assignments vere presented during the afternoon of the last 

day of the seminar. 

The seminarlvorkshop was given ample publicity over the radio and the 

press. Annex XIV is a nevs item published by the Tonga Chronicle in its 

issue of Friday, 12 February, announcing th~ conduct of the seminar! 

workshop and inviting persons or entitities vho are interested in the 

Development of the industry to attend. Similar announcements were made 

twice a day ov~r the local radio during the period 12-14 February 1988. 

4.~ THE CONDUCT OF THE SEHINARIWORKSHOP 

The seminarlworkshop was given official importance by the presence of 

the Acting Secretary, Ministry of Labour, Commerce and Industries, 

Hr. Robert Foliaki, who gave the keynote address on the opening day. In 

the same manner, the Administrative Officer of the Ministry, Ms. Saane, 

gave the closing remarks. 

Annex XVI gives pictorial record (see Figures 57 to 67) of the seminar! 

workshop proceedings, including the coconut wood products put on disp!ay 

by the HAFF Coconut Wood Processing Centre. Annex XVI is a list of 

participants in the seminarlworkshop, together with the firms they 

represented. The seminarlworkshop course assignments provided a very 

good measure on the degree to which the participants 

were able to absorb or assimilate the ideas an~ concepts 

presented during the lecture and discussions. Annex XVII gives the 

course problem and the five different Game Plans, one of which was 

assigned to each of the five groups ~f seminar participants. A realistic 
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air was provided for the presentation of the course assignments by the 

presence of Ms. Emiline Tuita, Senior Economist of the TOfl'lga Dt!velopment 

Bank, who was named the Chairperson of the Ccllllnittee on Evaluation of 

WOrkshop Project Assignment Presentation, with Messrs. Falekava T. ICupu, 

Assistant Secretary of the Ministry of Labour, conmerce and Industries, 

Desb B. Sahae, UNIDO Chief Technical Adviser and Horatio P. Brion, UNIDO 

consultant on Furniture and Joinery Production as members of the Camldttee. 

Du.ring the deliberation of the a-.ittee it was pointed out by the 

Chairperson that the inherent weakness of the industry in Tonga was 

highlighted by a similar weaknesses in the presentation of the solutions 

to the problea on Personnel Table of Organization and the problem on 

quality control procedures for the products of the mythical fumiture and 

joinery production fixm, the Tonga Woodworks, Ltd. The members of the 

Committee agreed that this was a point well taken and should be 

given due consideration in any follow-up activity by the Ministry. The 

canmi.ttee' s final decision was to recomnend approval of the loan. 

Hand-outs were also given each of the participants to serve as reference 

materials during and after the seminar/workshop. 'lhese hand-outs include: 

an illustration of the design of a machining jig, 

i.e., a jig for box-planing the taper on several 

table legs simultaneously (see Annex XVIII); and 

excerpts from source documents, mainly UNIDO 

publications, covering selected aspects of the 

furniture and joinery industries. (See Annex XIX 

for a list of the source documents.) 
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V, ALUMINUM JOINERY PRODUCTH1~ 

5.1 CURRDrr STA"rUS -
Al.Ulllinua joinery products, particularly doors and vindOlllS, are currently 

being manufactured by the Jones Xndl.lstries, Ltd. 'Jhe fina enjoys moz:e 

or less a monopoly of t~is particular sub-sector of the joinery industry. 

O>nsidering the small population of the OO\Dltry, and the small nmber 

of faai.lies in the bigh-i.ac:alle bracket, it appears that there is a lilli.t 

to the volume of business that can be generated for alulDi.num joi11ery 

pxod~. According to executives of the Jones Industries, Ltd., about 

80\ of the shop output of alwainmt doors and windows are installed in 

residences while 20\ of the output are installed in institutions and 

other public buildings. Only residences belonging to the upper income 

bracket of the Tongan population can afford the high prices of the 

aluminum doors and windows. Another point to be considered is that the 

population of Tonga has been almost at a stand still during the last two 

years at around 100,000 people with about 20\ of the population 

concentrated in the capital city of Nuku'alofa. 

5.2 COMPARATIVE COSTS: WOODEN vs. ALUMINUM JOINERY PRODUC"I'S 

Executives of the Jones Industries, Ltd., indicated that al\llU.num doors 

and windows cost roughly 1.75 times their corresponding sizes in wooden 

doors and windows. However, they claim that there are three major 

characteristics of alumimn joinery products that overcome the higher 

cost of the product, namely 

aludniua windows and doors have better water-tight 

properties than wooden doors and vindovs 

aluminum doors and windows are expected to last 

at least S times as long as their wooden counter­

parts under similar weather conditions and 

manner of use 

aluminum doors and windows help upgrade the image of 

the building or the house, and of course, the 

social prestige of their owners. 



- 14 -

5. 3 IECOH:HDATIONS 

In view of the foJ:e90in9 points, the Expert thinks that further prcmotion 

of the manufacture of aluminum joinery products should take into 

consideration the size of the manet L"ld the aiall portion of the Tongan 

society which could vell afford the cost of al\ai.nm joinery produ~. 

A foxmal study of the Tonga aarltet for alminwa joinery products is 

indicated. 
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VI. RATTAN FURNITURE MANUFACTURING 

6.1 CORREH'1' STATUS 

There is no known rattan furniture manufacturing activity any place in 

the IC:i.ngdoa of Tonga. Existin9 rattan fumiture in private hemes have 

been imported fraa other countries. 'lbere is also no known source of 

rattan poles good for rattan fumiture aanufactuxe in the existing 

forests of Tclraga. 'l'hus, the aajor ingredient for the development of the 

rattan furniture aanufacturi.ng industry in the country has to be imported. 

6.2 SOU'l'll PACIFIC REGIQIAL TRAIE AND ECCllOMIC COOPERATI<»f AGREEMENT (SPARTECA) 

SPARTECA, with Australia and Nev Zealnad as the principal partners, 

together with a n\Dlber of South Pacific countries as .members, allow duty 

free i.Jllportation of certain manufactured products into Australia and New 

Zealand, provided such products confoJ:m to certain conditions of 

manufacture as specified in the agreement. Certain sectors of the Tongan 

manufacturing industry, particularly those who have been exposed or had 

experience in the booming rattan furniture manufacturing industry of 

Southeast Asia, think that SPARTECA offers maple profit opportunity for 

Tongan entrepreneurs to isaport rattan poles, convert them into rattan 

furniture in Tonga and then export the finished furniture products to 

New Zealand er Australia. 

6.3 RECXJMMENDATIONS 

Any decision to encourage or promote the development of a rattan furniture 

manufacturing industry in Tonga should consider the labour-intensive 

nature of the industry. current wage levels in Tonga are relatively 

higher (based on equivalent US Dollar exchange rate) than corresponding 

wage levels in the rattan-rich coW1tries of the Philippines, Indonesia, 

Malaysia and Thailand. In this manner, it appears th.at a very thorough 

and serious study of the advantages offered tv SPARTECA as compared to 

the resources of Tonga should be made before a decision to promote and 

encourage rattan furniture manufacturing in the country is officially 

launched. 
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VII. UTILIZATION OF COCONUT WOOD!!! 
FURNITURE AND JOINERY PRODUCTION 

7. 1 aJBREH'r STATUS 

'1'he ll&Jlufacture of coconut wood into fumitu:ce and joinery iteas in Tonga 

is still a very dormant activity. Tonga has gained initiative in the 

production of ex>nstruction items like roofing tiles, weather boards and 

fraing components out of coconut vood. Further development of the 

industry to procmce furniture or more advanced forms of joinery products 

(doors, vindavs, etc.) is handicapped by lack of kiln-drying facilities. 

7 .2 MAJOR PRCBLEMS 

In addition to the unavailability of kiln-drying facilities, the small 

size of the Tonqan market presents a challenge to the promotion of the 

manufacture coconut wood into furniture and joinery products. Coconut 

teras of "import substitution" to the currently imported timber species. 

7.3 IEVELOPMENT NEEDS AND RECOMMENDATIONS 

It appears that a pre-requisite to full-scale activities to develop the 

coconut wood utilization for furniture and joinery purposes should sta~-t 

with an educational and promotional campaign to win the confidence of the 

Tonqan population in coconut wood furniture and joinery products. 

Exploratory talks with local furniture manufacturers indicate that 

incentives provided by the Government to firms converting coconut wood 

into secondary wood products may help initiate industry moves in the 

desired direction. Furthemore, the industry wishes to be assured of a 

reliable and continuous supply of coconut lunt>er, since additional 

investments (in te:ans of TCT cutting tools and the corresponding tool 

maintenance equipment) will have to be made. This can be attained through 

a 110re intensive support of the current coconut replanting progra-.e. 

It appears that the MAFF Coconut Wood Processing centre's Joinery Worksht>p 

could be used as the nucleus of any promotional and development programme 

for tha use of coconut wood as a material in the production of furniture 
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and joinery products, provided its facilities are up-graded to meet the 

needs of such pn:.:>tional/developaent activities. 

Considering that the Kingdom of Tonga is a til!lber deficit country, the 

use of coconut wood for the production of fumiture and joinery products 

deser~s vigorous support from the Government sector • 
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VI I I I CCliCLUSHl~S AND RECOMMENDATIONS 

8.1 CQICLUSICllS 

"1'he previous chapters of this Report indicate that the f'l:.miture and 

joinery industry of the K:ingcka of Tonga is in state of critical 

trmsiticn. J:t is now at that point of the industry's development where 

it is beginni."lg to rise out of ~.1e artisan and craftsman type of 

pmduction activities into one which is beginning to be more mechanized, 

in the industry's effort to improve both its quality and output. 'l'he 

other side of the picture presents a handicap to the further mechanization 

of the industry: the small size of the danestic market for furniture 

and joinery products and the lack of appreciable timber resources. 'l'hus, 

it is believed that the Tongan furniture and joinery industry greatly 

needs technical assistance at present in order for it ~o develop along 

desirable pattems so that the industry could best serve the interests 

of the people of Tonga. 

8.2 RECX>IMENDED FOLLCM-UP ACTIVITIES 

"On-the-Spot" Consultancy Services, as provided under this mission to the 

furniture and joinery manufacturing shops of Tonga, was well received by 

the owner/managers and leaders of the industry in the country. They have 

expressed their desire to have a repetition of the con3ultat .. n technique 

together with a seminar/workshop. which aim to develop the 

ability of key personnel of the industry to apply the ideas and concepts 

bJ:OUght up during both the consultancy services and the seminar/workshop 

undertaken during this mission to the daily activities in tb.-~ir respective 

factories. 
It is therefore, recommended that an immediate follow-up activ~ty be 

considered by the UNICO, sh:>uld it be requested by the Government of the 

Kingdan of Tonga, to provide the furniture avd jc .~nary industry of the 

country with consultancy services in the foJlowlng aspects: 
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serial production techniques; 

proper maintenc.nce and repair of woodworking 

aachines equipment and a:tting tools ; 

the design, fabrication and use of 

production jigs and fixtures; 

proper choice and application techniques of 

production adhesives ; 

proper selection and use of production abrasives ; 

such other basic industrial practices that will 

help assure the continued, correct and effective 

use of the technica.l kn<?W-how transferred to 

the Tongan industry by means of "Qi-the-Spot" 

Consultancy Services and the conduct of seminar/ 

workshop on selected topics of the industry. 

It is reconnended that the immediate follow-up activity be composed of 

missions involving the recruitment of one Expert in fumiture and joinery 

production and one Expert in woodworking plant maintenance and repair 

activities. The Experts are expected to render services to the Tongan 

industry for a total of three man-months each. Annex XX and Annex XXI, 

give the respective job description for the two posts recommended 

as the follow-up activities. This proposed mission will also 

be expected to recommend the contents and manner of delivery of further 

technical assistance needed by the industry. 
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ANNEX I 

JOB IESCRIPTICli 

(Sl~/86/1?'13/11-51) 

Consultant in Furniture Production 

One ( 1 ) llOllth 

As soon as possible 

: Huku' alofa, vi th possible travel in the country. 

To upgrade the furniture and joinery industries 
throuCjh the use of improved designs and production 
facilities and to investigate the possibilities of 
establishing alumi.niUlll joineey and rattan 
furniture manufacturing industries, processing and 
use of coconut wood. 

'l'he expert will be assigned to the Industty Division 
of the Ministry of Labour, Commerce and Industries. 
The expert will, in close cooperation with the 
C:OWlteq>art staff, agencies, institutions and other 
bodies, provide assistar.ce to the twelve Wlits 
engaged in the manufacture of furniture and joineey 
as detemined by the Ministry. Specifically, he 
will be expected to: 

complement the assistance provided to the Tongan 
Furniture industry by the two Experts already 
fielded, namely in the fields of plant lay-out, 
selection of equipment, production planning and 
control and costing. 

conduct a short seminar for the managers at the 
end of his stay and prepare a report covering 
his activities and C01:1plementing the existing 
three reports prepared by the project. 

Wood technologist or engineer with long experience 
in operating small to medium scale fumiture and 
joinery 1111nufacturing at the production (shop floor) 
level. 

Experience in developing countries and in production 
of rattan fuEniture and in the processing of 
coconut wood desirable. 

Enqli8h 
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'l'here are about twelve furniture and joinery making 
units in Tonga. '1'hese include an export oriented 
wooden toy industry and the ti.nt>er joinery factory 
of the Commodity Board. Except for two mills which 
are located in Vava' u, the others are all located 
at Tongatapu - the main island of Tonga. Most of 
the existing industries are labour-intensiw and 
engaged in the manufacture of sbple type of 
furniture for domestic use, schools and churches. 
'l'he designs and quality of the products are poor and 
need impro\tement, especially for furniture for house­
hold use. 'l'he Tongan fumiture and joinery industry 
has not been doing well for some time. In spite of 
a nUDi:>er of industries engaged in those lines, Tonga 
still spends a substantial amount on imported 
fumiture and joinery as the designs, quality and 
finish of the locally made fumiture are not up to 
the mark in comparison to imported items. 

'l'he tillber joinery factory of the Conmodity Board 
was set up in the 1960's and needs improvement in 
production facilities if it were to manufacture 
furniture with export potential. Many of the 
existing industries badly need assistance in design 
improvement, better method of production, guidance 
for more suitable technology and equipment and 
training on the spot, in order to increase the 
domestic market share of the locally made fumiture. 

Moreover, the Tonga govemment wishes to diversify 
the production of their furniture and joinery 
industry by introducing aluminium joinery, exploring 
the possibility of manufacturing rattan fumiture 
processing and use of coconut wood. 
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ANNEX II 

UHIDO Project Sl/TCH/86/873 
in cooperation vi th the Government of 

JCingdom of Tonga 

Ministry of Labour, O:mlllerce and Industries 

---oOo----

SURVEY ON XIUi-DRrING REEOO AND IEVELOPMENT PLANS, 
SEC:C.DARY WOOD PROCESSING INDUSTRY OF 

1.0 Bame of Fiilll: 

1.1 Address: 

1.2 Tel.Ho.: 

'l'HE lCINGDOM OF "l'QfGA 

2.0 Rama of Responding Officer: ~~~~~~~~~~~~~~~~~~~~-

2. 1 Position/l'itle 

3.0 Sawn Tini>er Input: (Annual Average, last five (5) years) 

3.1 Board Feet Per Year 

Timber Specie 
(Local Name) 

1" Boards or 
Thinner 

Thicker than 1 " but less 
or equal to 2" thick 

BF 
BF 
BF 
BF 
BF 

3.2 !ype/Quantity of Products Manufactured: (Annual Average, last 
five years, if possible, if not, 1987 output) 

Product Type 

Household Furniture 

Office Furniture 

Joinery Products 
(Doors, Jambs, etc.) 

Mouldings and 
Moulded Items 

Others (Specify) : 

Quantity Wood Specie 
sawn Timber 

Used 

BF 
BF 
BF 
BF 
BF 
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4.0 List of ~sting Production Machinery and Equipment 

No. of Units !!!,ef Description or Name of Machine 

5.0 Li.st of Support Services Machineey and Equipment 

5. 1 Saw Doctoring and ltnife Grinding 

Ho. of Units Brief Description or llame of Mac::bi.ne 

5.2 Maintenance and Repair, Buildings, Structure and Machinery 

5.3 Material Handling and Transport Vehicles 
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6.0 current Labour Force 

6. 1 !!an!qerial and 5upervi.sory 

llo. of Men Title/Brief Description of Position 

6. 1 Work Force 
No. of Hen Labour Grade 

Highly Skilled 
Skilled 
Semi-Skilled 
Unskilled 

7.0 Please submit a SlCETOI showing your existing factory and machinery 
lay-out. 

Kindly RETURH the filled Survey Fo:na to: 

Mr. DESH SAHAE, mIDO Olief Technical Adviser 
Ministry of Labour, Coalllerce and Industries 
Buku' alofa, Tongatapu, Tonga 
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ANNEX III 

OH-THE-SPC71' a.SULTATIQf SERVXCES 

O.G. SANFT ENTERPRISES, Furniture Division 
(25 - 26 Januaey 1988) 

(1) In view of plans to move the factory to a bigger lot, the following 
were discussed: 

(a) Guidelines for selection of machinery and equipment ; 

(b) Guidelines for .. chinery lay-out 1 

(c) lt>re applicable Table of Organization, echelons of coaaand ; 

(d) Costing system, related to realistic and timely data 
feed-back ; and 

(e) Cloice of export (foreign) partner - do's and don'ts. 

(2) Desirability of division of labour and work specialization. 

(3) Functions of basic organizational c:aaponents, duties and 
responsibilities of middle management and floor supervisory staff. 

(4) Raw materials problems - availability and quality assurance 
(moisture content, etc.) 

B. TECHNICAL (See Figures 1 to 12) 

Suqgestions/recoaaendations were given on the following 

( 1) Solutions to sanding belt splicing problem. 

(2) Ideas on design of sand-belt skiving machine (using router table 
of multi-purpose jointer/planer/router machine together with 
existing portable disc-sanding machine to be mounted over router 
table). 

(3) Problems on Colllbination Jointer/Planer/Router (See Figures 1 and 2) 

(a) "Heeling" on long won pieces: adjustment of infeed -
outfeed rolls and fabrication f o "WORIC HORSES" to support 
long work pieces at the same height as each· end of machine 
bed. 

(b) Proper use of knife-setting gauge. 

(c) The need to check the set of each knife out of the cutter­
head by means of siq>le "pointed ~ire" accessory for 
leveling the planer knives. 
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(d) Feeding technique to use whole length of knives (when 
either jointing or thickness planing) and attain unifor:a 
thickness on planing jobs. 

(e) Necessity of regularly checking and cleaning •infeed -
outfeed• n>llers - how to do it without ~ging surfaces 
of rollers. 

(f) Heed for reqular grinding aad honing of knives - use of 
proper size spanner to reaove knives free cuttemead. 

(g) Desirability of a vood residue c:ollecting and d_isposal systea. 

(h) Adjust:JDent of set-screws to tiCjbten sliding &hi.as to prevent 
lateral m>vement of routing table. 

(i) Discussed installing/m>unting a knive grinding fi:rture which 
is available but not being used - apparently due to need for 
m>re knowledge of grinding stones and grinding techniques. 

(j) Use of •eox PLANIHG" jig to put taper on a nuni>er of table 
legs simultaneously. (See Annex XVIII). 

(4) Combination Table Saw and Vertical Spindle Moulder 
(VSM or Shaper) (See Figure 3) 

(a) Shoved them how to check • -.::orrect • grinding of Tcr sawblade 

use of •wire-pointer• fixture to detendne •trueness• 
of side grinding of sawbladei and 

use of straight-edge to check •1evelling• of circular 
sawblade. 

(b) Heed for1 and shoved them how to check,squareness of extension 
fixtures with saw kerf line. 

(c) Fabricated work piece •pusher• stick using off-cut piece of 
luat>er for better saf~ty during rip sawing operations. 

(d) Suggested use of safety collar and knives set (serrated 
type} or solid cutterhead for VSM to attain higher safety 
level of operations. 

(e) Suggested use of DADO and SOORIHG saws for wide grooving work. 

(5) Stroke Sander, Single Belt (see Figure 5) 

(a) Suggested revival or reactivation of stroking pad attachment 
to attain better workmanship after changing felt on stroking 
pad. 
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(b) Suqgested use of stroke sander as a surface preparation 
machine with fine grit sanding belt ( 1 80 as the coarsest) 
and not as a machine to correct the planing defects due to 
badly maintained planer knives. 

(6) Band Saw (1• to 2• Blade Width) (See Figure 6) 

(a) Discussed the problem of frequent breaking of saw blade: 
due to use of wrong width ( 3/8•) blade which also resulted 
to damage to the crown of the handsaw pulley. 

(b) Suqgested not to alter machine pulleys to fit 3/S- saw 
blade without consulting .. chine manufacture; better to buy 
narrower (thinner) set of pulleys to fit 3/a• saw blade. 

(7) Others 

(a) Desirability of using wooden fillets instead of nailing 
cabinet sides to cabinet top. 

(b) Disad,.·antaqes of using particle board (as is) for drawer 
sides, front and back and nailing them together to fonn drawer. 

(c) The technique ~f properly driving woodscrews and the need for 
"pilot holes• gave rule of thumb for size and depth of 
pilot holes for each woodsc:rew size. 

(d) Suggested the fabrication of a '"RUMBLING MACllINE" to smoothen 
surfaces of drawer knobs imported from Hew Zealand. 

(e) The need for the services of an experienced woodworking 
Millwright. 

(f) Fabrication and use of GO/NO GO gauges for specific 
frequently repeated machining operations. 

(CJ) Fabrication of planer knife storage rack. 

Ch) Fabrication of gauge for setting infeed and outfeed rolls 
of planer. 

(i) Recommended isolation of pain~inq room from the rest of 
building by erecting a fire wall around the painting room. 



Figure 2 

Serious damaCJe to 
planer knives and 
cuttexhead was 
inflicted on two 
points by nails 
which were not 
reswed frCllll 
"used" lwllber 
ran thro\19h 
the planer. 
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O.G. SMIFl' EHTEltPIUSES, Lt.d. 
(Fumiture Division) 
llUltu' alofa, Tonqatapu 

ltin9doa of Tonga 

Fiqme 1 

QJmbin&tion plmer/ 
thidmesser, jointer/ 
surfacer md mortiser. 

(1lote that vorlq>iece 
feed is f:EOa :d.CJht 
to left, i.e., f:EOa 
inside goin~ outside 
of the buildinCJ.) 



Figure 4 

Sprayinq shelf with a 
portable grinder 
installed as a fixed 
grinder on the far 
end of the shelf. 
Definitely a FIRE 
HAZARD arrangement~ ! 
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Fiqure 3 

Tilting amor s• 
vi th cross-cutting 
extension accessory. 
Shaper head (for 
vertical spindle 
moulder) vas 
xemoved for unknoWn 
reason. Again, 
vor:kpieoe feed is 
fi:oa right to left, 
i.e., frc:a inside 
going outside of the 
shOp building. 

Figure 5 

Locally fabricated 
stroke sander. 
Note auto wheel 
hubs used as 
sanding belt pulleys. 
Stroking lever and 
pad is not being 
used. 
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Figure 6 

Bandsav (designed for 1• to 2• 
sawblade) fitted vith 3/e• wide 
sawblade. Serious dallaCje to the 
hard rubber crown an the pulleys 
may be noted - the crown is 
almost qane. 

Fiqu:te 7 

Metalworking 
lathe converted 
to tum wooden 
fumiture 
COlll(>Ol\eRU. 



• 

Fi9ure 9 

'J.'he upholstery section 
of O.G. Sanft 
Entexprises, Ltd., 
furnituEe division. 
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FiCJUEe 8 

Weldinc; metal 
CXJlll>C)Dellts of bed 
heacl:>oard right 
next to the 
voodwo.dtin9 shop. 

PiCJUEe 10 

"End cabinet" made 
of plyboard laminated 
with maho9any veneer 
on both sides. The 
table top and sides 
are nailed together. 
Note that no effort 
was exerted to color 
match canponenta of 
left drawer and top 
piece of aft door 
to other part• of 
furniture. 



Figure 11 

A ladies' dmsser made of particle­
boud lcmi.nated with Formica 
.. terial on the visible surfaces. 
The inner surfaces are left bare 
particleboard faces. Note the 
retail price of T$414. 75 (US$296.2S) 
including tax. 

Fiqure 12 

Qdnaware cabinet for the dining 
:nx>m sells at T$514.SO (tJS$367.50) 
including tax. The utility space 
between the two cabinet is lined 
with Formica, sa111e as the outer 
faces of the sideboards. Wooden 
surfaces are varnished. 
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ANNEX IV 

Cfi-THE-SPOr CCliSULTATIOO SERVICES 

ESIAOLA (LOLOHEA) FUHUTURE SHOP 
(27 January 1988) 

:r. TECllHICAL (See Figures 13 to 19) 

A. Problems with the Jointer/Surfa-=er Machine (See Figure 14) 

B. 

(1) Machine (bought 8 months ago) was not provided with knife 
setting gauge. '1be owner was advised to write the machine 
supplier and ask for the gauge as this is a standard 
accessory of any jointer/surfacer. 

(2) A simple technique of checking whether each knife was 
properly set was demonstrated using the "wire-pointer" 
method. 

(3) Taper ar.d "heeling" were noted at both ends of door lippings 
which were machined on the jointer/surfacer. The use of 
" work horses • was suggested to hold long work pieces level 
with the machine bed during planing operations. 

(4) Recommended regular cleaning of machine and work area around 
it. Since the workshop is only 50 aeters {approximtely) fran 

the sea, it was also recommended to apply a slight film of 
oil on the jointer/surfacer bed and the cutterhead and knives 
at the end of each work-day, to prevent their rust~ 

(5) It was also suggested that a worker should be assigned to 
be responsible for q>erat~ and ae~ the mchine. 1his will 
help prewnt iJrWe chmge to the mddne. 

Problems Arising from Faulty Electric Power Supply 

Local electric supply voltage is 2JO to 240 volts. At times (more 
frequent lately), it has been noted to drop below 200 volts. This 
big drop in voltage may damage the electric motors of the machines 
in the shop. It was recommended that an automatic cut-off switch 
(magnetic type) should be inserted into the electric circuit 
supplying power to the machines. This automatic cut-off switch 
will be activated when the voltage drops to a pre-set level (say 
200 volts) • It was emphasized that the small investment in the 
purchase of an automatic cut-off switch is justified (considering 
the much larger expense needed to rewind a burnt motor, together 
with the value of lost production) • 

c. Problems with the Table saw (Circular) (See Figure 15) 

(1) More than 6 teeth have been damaged or lost, as a result of 
faulty use of the saw, i.e., cutting "used" lwnber which 
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still had nails in it. It was pointed out that only about 
80~ (26 out of 32 teeth) are really cutting and further 
loss of more sav teeth is to be expected. Loss of more teeth 
will cause overloading the motor• which may burn the motor. 
It was recamenckd that the sawblade be sent to the repair 
shop as soon as possible. 

(2) Another type of sawblade (spring set, rip sawblade) was 
examined and it was found t.J be dull and the set was not 
evenly done. Accordinq to Mr. Lolohea, the set on this 
particular sawblade was done by placinq the sav teeth on the 
edge of a metal table (such as the saw table) and hitting 
them with a hammer. Mr. Lolohea was advised to stop this 
practice as it will dalllage the saw beyond repair. 

(3) Another TCT sawblade was examined. It was found to have 
lost several teeth and many more have chipped cutting comers. 
It was rec:Cllllllended that this sawblade should not be used 
until it has been properly re-tipped and sharpened. 

(4) All the sawblades examined were found to be dirty. Regular 
cleaning of th~ sawblades was reCOllll!1eJlded. 

(5) Aqain, it vas recommended that a worlter be assigned to be 
responsible for operat~ and ~inq the ...mne. 

(6) The saw fence \:as then installed and checked for squareness 
with the saw kerf. The checking job could not be done 
satisfactorily as the "try squa:i:e" used was out of square. 
Other "try-squares" were tested and also found to be out of 
square. The shop owner was advised to buy new try-squares 
and tell his workers to take better care of them. 

D. Problems with the 1/4-inch Bandsaw (See Figure 16) 

(1) The hard-rubber crown of the pulleys are beginning to show 
signs of wear-and-tear although the saw is relatively new 
(6 months old) • It was recanmended that the sawblade be 
set loose on the pulleys at tie end of each work day. 

(2) The aluminium backing for the sawblade slot on the bandsaw 
tabl~ has been unduly worn out by excessive pressure on the 
blade forcing it to cut into the alumi11ium backing. The 
workers' attention was called to stop ~~is bad practice and 
push the workpiece gently against the blade when cutting 
sharp curves or rounded comers on the b.mdsaw. 

(3) It was noted that the bandsaw bl8'l~ w::.s still new. However, 
the workers were advised to take good care of the blade and 
not wait for severe damage on the blade before sending it 
for sharpening or repair. 

(4) Aqain, Mr. Lolohea was a~vised to assign a worker to be 
responsible for operat~ 800 nainta~ the aachine. 
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E. Machine Fixture and Accessories 

While walking away from the handsaw, this Expert almost stepped on 
the handsaw fence attachment which was left lying on the shop 
floor. The workers were advised to stop this practice of leaving 
maciline accessories on the shop floor. Mr. Lolohea was advised 
that it is necessary to install racks or sbalws to store machine 
accessories or spare parts when they are not in use. The worker 
assigned responsible for each machine should also be made 
responsible for properly storing its accessories when not in use. 

F. Portable Hand Router 

A 22,000 RPM portable hand router is available. However, it is 
seldom used. The shop personnel was advised on the advantages of 
using routing fixtures to obtain the maximum use of the router. 
Rough sketches were made of routing jigs and fixtures for special 
purposes such as: dovetailing drawer sides, front and back, routing 
t·Jble cut-outs, etc. A special table for routing operations was 
re0>nmended to be fabricated. Again, proper care of the router 
bits was emphasized. 

G. Improving Quality of Furniture Products 

( 1) The use of dovetailed joints was reconunended for the 
fabrication of drawers, considering the availability of the 
portable hand router and the appropriate routing bits. This 
can be achieved by the fabrication and use of a dovetailing 
fixture. A sketch of the fixture was made for M. Lolohea. 

(2) Bed headboards, dressel table crowns, etc., are currently 
being fabricated with straight edges. The use of the portable 
hand router, equipped with the proper router bit, can give a 
nice profile to these edges and increase the quality level of 
the product. A sketch of the routing template required for 
this job was made for Mr. Lolohea. 

(3) Visible defects on the surfaces of the bed frames (ready for 
delivery) were not corrected, thus giving a lower quality 
image for the product. It was recommended that these open 
defects be puttied, smoothly sanded and appropriately stained 
before final finishing coats are applied ~n the bed surfaces. 

(4) Although the top surfaces of the drawer knobs (on the wardrobe 
and dresser) were smooth, the lower surfaces (which touch the 
fingers when the drawers or cabinet doors are pulled open) were 
still rough. These surfaces are hardly accessible to sanding 
paper and thus, can not be made smooth by ordinary sanding 
techniques. .r. small "rumbling" box was recommended to do the 
job. The box is filled with sawdust to 1/3 its capacity and 
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another 1/3 is filled with the wooden knobs. The •rumbling" 
box is then rotated slowly continuously, by hand or with the 
use of an electric motor, until the knob surfaces are smooth. 

(5) Other quality improving practices were illustrated to the 
wor'.cers and to Mr. Lolohea. 

II • MANAGEMENT ASPECTS 

A. Expansion Goals 

Mr. Lolohea expressed his plan to expand his operations in view of 
the brisk business he made during the previous 12 months. He 
would like to at least double his present output in two years 
time, and perhaps double it again in five years time. After some 
discussions on his needs, it was agreed that the following 
additional pieces of machinery are needed for the expansion plan, 
given in the order of their priority for acquisition. 

(1) Planer/Thicknesser, 20-inch work width capacity 

(2) Olisel/Drill Mortiser, 1/2-inch maximum width and 1-1/2- inch 
maximan depth 

(3) Cross-cut Saw (in the meanwhile two cross-cut saw blades 
will be purchased and one will be mounted on the existing 
rip-saw when cross-cutting operations are required) 

(4) Stroke Sander, single belt 

Note: More detailed machine specifications can mly be fonmlated men 
the types and designs of the fumiture products to be 
produced in the future are available. 

B. Personnel Training 

Mr. Lolohea was appraised of the need to up-date the skills of 
workers, in preparation for the proposed expansion. Since his 
firm is too small to send its workers abroad for training or hire 
expatriates to train the workers while at work, it was su99ested 
that he approach the govemment for possible assistance in this 
matter. 

c. Management Control Techniques 

In view of his plans to expand operations, Mr. Lolohea was advised 
that his present system of running the business will not be 
effective anymore. He was advised to prepare for the expmision 
by installing simple systems of material and labour usage control, 
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quality control and production control. Si111>le illustrations of 
these aspects of management control of operations were explained 
to Mr. Lolohea. He was invited to attend the 15 - 16 February 
seminar/worltshop to be conducted by the Ministry of Labour, Comaerce 
and Industries in cooperation with the tJNIDO and UNDP, where such 
syste111s of control will be discussed in more detail. 
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ESllCLA FUBNrrU• ENrERPRISE 
Bala Taufa' ehau Ba~luloto 
Tonqatapu, D!aqdaa of Tanqa 

Figure 13 

A view of the 
aachi.ni.Qq section of 
the ESIACLA FUmitu:ie 
Enteq>rlse. 

Fi9ure 14 

A 6-inch wide jointer/surfacer is 
the ma.in surf acin9 machiu in the 
shop. 
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Figme 15 

A table saw does all 
major ripping and 
cross-cutting 
operatims. 'rbe s-­
blade is equipped 
with TCr blades. 

A 1/4-inch bandsaw is used to cut 
shapes on planed lUllber pieces. 



Fiqure 18 

Bed frames and 
vard:robes are amon9 
the firm's reqular 
products. 
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Figure 17 

Punc:hinCJ nail beads 
into the door lip 
surface. preparato:ry 
to fini!lhinCJ 
operations. 

Fiqure 19 

Two of the three 
wdts of "end 
cabinets" bein9 
produc:ed upon 
order. 
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ANtlEX V 

SOtml SEAS YAOlTING P'lT., Ltd. 
(28 January 1988) 

'ftJe Expert's advice was sought in connection with the fiza's plans to 
establish a S,000 BF Solar Drier for sawn ti.llber. The fixa's Mnaqing 
partners, Mr. Brian Russell and Hs. Dianne Manson, .ai.ntained the 
following expectations on the proposed drier: 

( 1) It is hoped to dry, hopefully to the EMC level wider local 
conditions, approxUlately 169,000 BF (400 cu.a.) of hard wood, 
composed of five timber species, vi th individual annual 
volme require9ents ranging fxaa 8,4a> BF (20 cu.a.) of 
Fijian •yAKA• to 84, 000 BF (200 cu.a. J of .DAIWA SAW-sAI.U·. 
These are expected ti.Jllber requirements of their expanded boat­
building operations. 

(2) Any excess drying capacity will be offered to the local 
furniture and joinery industry to dry a portion of their 
seasoned wood requirements. 

( 3) Mr. Russell explained that he would like to keep the 
as low as possible. He plans to use a forklift to load 

and unload the drier. 

(4) A copy of the architect's plans of the proposed solar drier 
prepared by a New Zealand firm was furnished 
comments. It was explained that the drier design was based 
on a similar type of solar drier which was presented and 
discussed in some detail by a technical publication in the U.JC. 

(5) Mr. Russell claimed t.~at such type of solar drier can reduce 
timber moisture content down to 8-10\ in two weeks time from 
an input MC level of 25-30\. 

II. EXPER'l''S COHHENTS AND ADVICE 

(1) On the basis of Mr. Russell's claim of a 2-week drying period, 
it could be possible to dry a maximum of 25 loads, setting 
aside a total of 2 weeks for servicing the drying chaJllber and 
its accessories, per year. However, the Expert considers the 
2-week drying period as highly optilllistic. · It was suggested 
that a small solar drier, using polyethylene sheets as roofing 
and wall material, of the type developed in Southeast Asian 
cowitries such as the Philippines, Thailand and Malaysia, be 
set up to conduct experime~tal drying xuns before a sizable 
amount of money is invested in the proposed solar drier offered 
by the New Zealand firm. In this manner, the dryir.9 
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characteristics of the tarqet vood species under Tongan 
weather conditions as detemi.ned durinq the experi.llental runs 
can be used as the basis for a larqer-capacity solar drier 
having characteristics suitable to local conditions. 

(2) As p:tesented in the architect's drawings, the proposed solar 
drier needs further stUdy and possible re-desiqn on the 
follori.nq points : 

(a) Usinq 1-inch boards as the basic load, the •pienma• 
balance inside the dryinq c:hallber is not defined, 
t:hus, then is no basis for checkinq the feasibility 
of 2-week. dqrinq period per load. 

(b) Location of the access door to t:he di:ying chamber will 
not allow the use of a forklift to load and \Dlload the 
drier. 

(c) 'l'here is no specification for the fans, hence, air 
110vement inside t:he drier could not be calculated. 
It was suqgested that an air speed between 300 to 350 
feet-per-ainute would be desirable. 

(d) The amount of heat tran.saission throuqh the roof 
(barely any through the sides) of the building could 
not be calculated as the heat conductivity characteristics 
of the •corruqated translucent sheet" roofinq was not 
qi ven. An ideal situation would allow heat energy 
transmission at roughly 50,000 BTU per hour, but not 
less than 25 ,000 BTU per hour, for every 1COO BF of sawn 
tid>er being dried. 

(e) As shown in the drawings, a desirable air-flow inside 
the chamber needed to assure uni for.n drying of the load 
could not be a'":tained as the fans are shown to draw air 
(or exhaust air?) from the outside atmosphere only. 

(f) "Dead Spots" (i.e., areas with stagnant air) are evident 
in at least two strategic locations inside the drier. 
The sharp wall angles in these spots should somehow be 
eased off (or arched) so as not to impede air flow and 
become storage areas for stagnant air. 

(9) The structural design of the drier hcusing appears to be 
massive and very expensive. The client's attention was 
called to the availability of solar drier designs using 
lower-cost 11\aterials. 
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ANNEX VI 

OH-THE-SPC71' CCIHSULTATIOH SERVICES 

'l"OHGA WOOD PRODUcrS, Ltd. 
(78 January 1988) 

'l'he Plant Manager, Mr. Bopoi Vaivevea, vas not available. 'l'hus, 

the c:cmpany Olief Executive, Mr. Siot._ Tsutome Nakao, decided to 

discuss his expansion plans for the furniture aanufacturing operations 

m the ~ of the visit. Bawever • he recp-sted fer another ~ fer bis 

p~ -..-r to disotSS pU. "VA'"ims. 

Mr. Siotame based his current on-going talks with an Italian 

(Australia-based) group which is interested in folllling a joint-venture 

partnership with Tonga Wood Products. 

Various aspects of the proposed joint-venture arrangement were 

discussed. The expert shared with Mr. Siotame his experiences and 

knowledge on such arranqements. He was reminded that the UN and its 

agencies (UNDP, UNIOO and ITC) may be of service to advise him on this 

venture should proper representations be made through the official 

channels. 
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ANNEX VII 

ON-THE-SPor CONSULTATION SERVICES 

I. PIOJECl' BACXGROOND 

'l'HT BUIUERS EHrERPRISE 
(1 February 1988) 

Mr. Teuili Taukeiabo is a construction contractor operating mder the 
fi:rm n- '1'H'r Builders Enterprise. The furniture and joinery production 
operations was started about a year ago as a support activity to the 
buildings ccnstruction operations. The furniture production shop has 
a COlllple•nt of two pieces of qood saall scale production machines, 
n-ly: 

(1} One unit coabination Join~er/Planer-Thicknesser/l'able Sav/ 
Vertical Spindle Moulder (Shaper) /Horizontal Router 
(Mortiser) ; and 

(2) One unit Radial ADD sw, 20• width x 4• thick vorltpiec:e 
capacity. 

(See Figures 20 to 22.) 

'l'hese machines are complemented by a nwaber of electrically driven hand 
tools, e.q., portable hand router, portable disc sander and portable 
electric drill. Saw blades and knives are sent out for servicinq at 
the Mataliku Shops of the coconut wood production firm operated by the 
Ministry of Aqriculture, Forestry and Fisheries. 

current production operations are on an intermittent basis, as required 
by contracts for buildings/homes construction. Four of the carpenters 
working in the construction division of the firm are re-assigned to the 
furniture shop whenever there are orders for furniture or joinery 
products. One of these men is assigned (and alledgely sufficiently­
trained) to operate the combination machine and the radial arm saw. 
'l'he portable hand router, however, is seldom used. This apprently is 
due to their lack of kn0111led9e on routing jigs and fixtures, which are 
normally needed to obtain satisfactory work out of the hand router. 

There vu a Foreman for the furniture shop who spent 100\ of his time 
in furniture/joinery products production. However, the man has left 
the fina, so that the owner/manager himself has to supervise production 
cipeiation&. 

Particle board is aten&i¥ely ...... Jbever', plywood has ncA!JICly been used ..s fOl.ftl to 

gi¥e better me fn furniture malciJw. 

Production operations are conducted on a Job Order basis. Costing 
practice is very rudimentary and tied up to the cost picture for 
construction operations. 
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II. EXPERT'S OBSERVATIONS AND RECOMMENDATIONS 

A. !!!!,laqement Aspects 

(1) Orqanizational 

In view of the Manaqer's predominant involvement in his 
construction operations, it was rec::ammended that the 
position of Shop Foreman be fill~d imledi.ately. The 
desirable qualificationsforsuch position were discussed. 

(2) Documentation and Infomation Aspects 

Settinq up a simple information and data qatherinq system 
will soon become a necessity in view of the firm's plans to 
expand operations. The Manaqer' s wife, Takavaha, is 
currently the fi:rm's bookkeeper, so that she was asked to 
join the discussions coverinq documentation and infoxmation 
systems relative to product costinq. The qeneral principles 
of labour and materials usage controls were disC\lSsed. In 
addition, the basic cost elements involved in the •overhead• 
expenses title were listed and methods of accumulating them 
were defined. 

Both husLand and wife were invited to attend the seminar/ 
workshop on 15 - 16 February, as this ws deemed potentially 
useful to their respective responsibilities in managing 
their firm. 

(3) Personnel Training 

The need for up-dating the worker's skills was emphasized, 
in anticipation of the needs that will arise as a result of 
the expanded production operations. 

After discussing several sources and methods of key personnel 
training, it was agreed that the fi:r:m will not be in a 
financial position to pay for expatriate training services, 
but will have to rely on industry-wide training programme 
which may be provided by the govemment from time to time. 

B. Technical Aspects (See Figures 20-24) 

(1) Maintenance and care of Machinery and Equipment 

The clients were advised to assign one worker responsible for 
each of the machine11 in the shop. This responsibility covers 
both operating and maintaining the machine in good operating 
condition. The owners expressed their opinion that this is 
a good idea and affirmed their intention to implement the idea 
immediately. 
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A check on the sawblades (TCT) revealed defects on at least 
6 of the 40 teeth. The Manager vas advised to send the saw­
blades to be sharpened as soon as possible. A simple method 
of checking the •1terr of the savblade, using a pointed 
instnment (e.q., vire or ball-point pen) vas illustrated. 
This method revealed that at least three of the teeth cut more 
then the other teeth on the right side of the kerf, while tvo 
of the teeth cut more on the left side of the kerf. 'J.'hus, 
it was pointed out to the Manager that only 5 of the 40 teeth 
are really cuttinq the kerf and that this will further lead 
to defects on the teeth that are still 9CUlll mil eviem:ual.ly ~~ 
~ me to auerload. 

A similar simple test of the planer-knives revealed that only 
one of the knives is really doing the planing job since it 
was set furthest out of the cutterhead. The Manaqer promised 
to replace the knives i.Dlllediately in as much as tvo of them 
have deep nicks and are ruining the surfacing job. 

A check of the radial ann saw showed satisfactory machine and 
sawblade care and maintenance. 

A wooden holder for the spare planer knives was fabricated 
out of lumber residue found in the shop (see Figure 24). 

(2) Production Jigs and Fixtures 

The benefits to be derived fran t.'le use of production jigs and 
fixtures were explained to the Manager. A wooden "pusher" was 
fabricated for pushing the work during sawing operations on 
the table saw thus providing more safety to the worker 
(see Figure 23) • 

A set of wooden "horses" were suggested to help avoid "heeling" 
during planing operations on long workpieces. 

The use of box-planing jigs to increase the output and quality 
of planing tapered table legs was explained to the Manager. 
(See Annex VIII.) 

The Manager was advised to pay special attention to the 
discussion of this production aspect during the seminar, where 
other labour and materials saving techniques will be discussed. 

(3) Furniture Materials 

The client was info:cmed of the specific methods and limitations 
in using particle board as a mterial for drawers and cabinet 
components. 

Better techniques for laminating "Formica" on particle board 
were also discussed. 
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The advantages of using adequately seasoned timber were 
discussed with the !'.anager, particularly in connection with 
his plans to manufacture furnitue items based on "CO-IT­
YOURSELF" drawings which are easily available in the American 
market. 

The client was invited to join the seminar/workshop on 15 -
16 February, where more discussions on this subject ~re 

conducted. 



Figure 21 

Another view of 
the coai>ination 
machine. 
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TNT BOIUERS ENTEM»RISE 
Nuku'alofa, Tongatapu 

nDqdom of Tonga 

Figuxe 20 

A c:oabi"lation planer/ 
thicknesserJ jointer/ 
surfacer; table saw; 
vertical spindle 
110ulder1 and !llDrtiser 
provides the major 
machining facilities 
in the shop. 

.. -··; 
' j 



Figure 23 

The use of the wooden workpiece 
"pusher", as demonstrated by the 
owner/manager, provides more safety 
during sawing operations. 
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Figure 22 

A radial arm saw is 
used to do the major 
Qltting-to-length 
job. 

Figure 24 

A simple gadget for storing planer 
knives is shown by the owner/ 
manager. 
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ANNE>: VIII 

ON-THE-SPOT CONSULTATION SERVICES 

MANAVA'OFA ENTERPRISE 
P.ANGAI , LIFUKA IS • , HA' APAI GROUP 

( 3 February 19 88) 

I. THE MANAVA'OFA ENTERPRISE 

The firm is a small joinery and furniture manufacturing shop in the 
village of Pangai, Ha'apai Group of Islands, iumediately aorth of 
Tongatapu. The production operations is managed by the owner, 
Mr. Pclenato Falemaka, assisted by his daughter, Ofa, in the 
administrative aspects of the operations. The shop produces various 
types of fumiture items, chests, window frames and jani>s, door and 
door jambs. _ It is the only fumiture and joinery shop in Ha'apai, 
whose current population stands at approximately 12,000 people. All 
production materials are supplied by the Conmodities Board branch 
store in Pangai. Production supplies _nails, hardware and woodscrews 
are bought at the Burns Philip Construction supply center in Nuku' 
alofa Tongatapu. 

II. MANAGEMENT ASPECTS 

The owner/manager himself performs all the major functions of management. 
Hardly is there any monitoring or control system for labour and materials 
usage. Costs are based on over-all inputs, which usually covers the 
manufacture of various wood procb:ts. 'lh.Js, nenageieit has no idea 
of how much a furniture item really cost. Joinery products are produced 
on order, while a few furniture items (such as dressers, chairs, beds, 
etc.) are sold from a modest inventory of finished goods. No efforts 
are exerted to monitor the productivity of the workers. There is no 
"Mid.ile Management" nor "Floor Supervisory" personnel. The owner/ 
manager does all the functions of these industrial positions, there 
being only 5 workers in the shop (excluding Ofa, the bookkeeper daughter 
of the owner) • 

III. TECJINICAL ASPECTS (See Figures 25 to 33) 

The production machinery complement includes: combination table saw 
jointer/surfacer, a portable table saw, a mitre saw, a 1/2-inch blade 
band saw and a number of portable electric powered hand tools (22,000 
RPM hand router, 1/4-inch capacity drill and hand sander). 
The standard assembly tools found in small joinery shops are also 
foWld in this shop: c-clamps, bar clamps, glue brushes, chisels, 
hammers, screwdrivers, etc. 

Maintenance of machinery and tools is at a very low level so that the 
production machines have neve been properly cleaned since they were 
purchased. 

There are five workers: two of them could operate the production 
machinery. However, none of them could be considered skilled or highly 
skilled. 
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'Die artisan/craftsman production techniques still predominate. The 
machines are being used as tools rather than industrial equipment. 
Adjustment or the dimensions of ~ents during the assembling 
process is a necessity in view of the lack of machining precision. 
There is a minimal use of production jigs and fixtures. The resulting 
product quality, although scmewbat better than sane of thos;Jr.;1'1ced 
in other fumiture shops in the countzy, is still below the level 
of fumiture and joinezy items produced in some of the more advanced 
developing countries like Thailand, Singapore and the Philippines. 

IV. SUGGESTICliS/REOOHMENDATICllS 

Mr. Pelenato has expressed his desire to expand his production operations 
based on the volume of business he did during the previous year. The 
following machines are deemed vital to improvement of quality and increase 
in productivity of the operaticns: planer/thicknesser, mortiser, mil a 
vertical spindle moulder (shaper} • It was rec:anmended that a machine 
performing the combined operations, as listed above, would be more 
suitable to the small production volume than individual machines. The 
owner/manager was given advice on how to lay-out the new machines, 
together with the existing equipment and to buy at least two sets of 
saws or Jeni ves for each machine. Proper care of machinezy and cutting 
tools was demonstrated to all the shop workers, after all the shop 
equipment and cutting tools were cleaned, with the help of the expert 
and the owner/manager. 

Safety gadgets such as a wooden workpiece pusher were fabricated under 
the guidance of the expert. 

The limitations on the use of particle board in~ furniture 
were explained to the owner/manager. 

The fabrication of a routing fixture for "dovetailing" drawer components 
was discussed, using the router manual as a source material. A similar 
fixture was borrowed from the local school workshop to give the owner/ 
manager a better idea of the fixture. Some parts of the fixture were 
suggested to be fabricated from materials already available in the shop. 

The use of "pilot holes" for woodsc1ews was also explained to all the 
shop workers and the owner/manager. 

The following suggestions were given to improve control and monitoring 
of shop activities: 

(a) Assignments of definite responsiblities to each worker 
(specialization and division of labour); 

(b) Operating and cleaning responsiblities for each machine 
assigned to qualified workers; 

(c) Use of reports to monitor the daily output of each worker; 

(d) Setting up a system to monitor the withdrawal of raw 
materials and their use in production; and 
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Figure 26 

A portable 
table saw on a 
metal frame and 
table, is being 
used as a rip­
saw when not 
in use on job 
sites. 
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MAHAVA I OFA EN'rERPRISE 
Pangai, Li.fuka Island, Ba'apai Group 

lCi.nqdoa of Tonga 

Figure 25 

A COlllbination table 
saw and jointer/ 
surfacer is the 
principal machine in 
the shop. 'l'be jointer/ 
surfacer, b011ever, is 
not operating for 
vant of a V-belt. 

. . . . ... 
~-·~ .. ··.,''! 

- ~,.' ""' ~, 
~ ~·· •* ..•. ·.;• 
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Figure 27 

Portable electric drllls ;.tUd 
disc sandea CXJ111Plalent the 
indWJtrial aachines. 

Figure 28 

Cleaning the 
circular sawblades 
Wlder the direction 
of the UNIDO 
Expert. 
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• 

Figure 29 

CUpente&."'S I band tools 
on the storage rack 
provide complementary 
facilities to the 
industrial machines. 

Figure 30 

An "end cabinet", one of the 
standard products of Manava'ofa. 
Note puttied nail holes which were 
not stained to match the wooden 
frame of the cabinet. 
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.... 
Figure 32 

The framework of the standard 
Manava'ofa chair. The seat and back 
of the chair is made of thick canvass. 

Figme 31 

A utility/clerlcal 
desJt r mother standard 
pEOduct of Manava•ofa. 
'1'be clralllfers aze 8ade 
of particle board 
lMli.nated vith Foz::ai.ca 
on tbe drawer front. 
'Die clraas Be not: 
i1D:£+ •a g hle • 

Figure 33 

A "gentleman's dresser", made of 
particle beard 1-inlt.ed with Fomi.ca, 
another standard product of Manava'ofa. 

• 
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ARtEX IX 

Cll-'l'llE-SPO'l' CQISULTATICll SERVICES 

V.J.H. Ii SOHS JODiER!' Dl'l'ERPIUSE 
HEIAFU, VAVA' 0 ISLMII> 
(4 - S Febniuy 1988) 

'1'he fina is principally a fumiture md joinez:y production establ i sbmeat, 
sexvi.ng the needs of the approxillately 32,000 people living in the 
Vava'u Group of Islands, north of the Ba'apai Group. The principal 
aaterial input is about 65' Nev Zealand pine and 33' Cc.naclian Douglas 
fir. The rest is made up of ASAU (Westem Sa.oai ti.llber. 'l'here are 
OL L".! 2 reqular vo:dters in the shop. More vo:dters are hired (on a 
~'>razy basis) when the vol-..e of work requires doing so. The 
previc.us year's o'.ltput includes: 20 sets living Mm fu:miture, 30 sets 
beclroaa ~ture, 40 sets lrittlien furniture and fumishings, and about 
20 sets office fu:miture. It is planned to produce SOiie institutional 
(acccmmidation) furniture items during this year. It is hoped to produce 
during this year twice the volume of products produced last year. 
Ultimately, it is desired to export some household furniture items to 
Paqopago, in Merical 5allJa 

Particle bJard is also extensiwly used in the_ mnJf.acture of dairs, 
tables and shelvings. Plywood has found some use in a few of the 
fumiture products. 

II. MANAGEMENr ASPECTS 

There is not much to say about the organizational set-up of the 
enterprise since the owner/manager also supervises the shop operations 
and sells the products, himself. More recentlv. however, 

devote more of his time to shop operations. The new staff member has 
developed into a production control and materials management assistant 
to the owner/manager. 

A brief study of their costing accounts showed the use of a Job Order 
system. However, distinct overhead cost items have been assigned per 
cent participation in pricing activities. These per cent figures are 
based on empirical data, accumulated during the previous year of 
operation. Materials issued to the shop and furniture (and other 
products) produced are entered in separate accounts. (Note: This 
provides a good starting point to develop and install a costing. and 
therefore pricing technique.which will be able to handle ser•al 
production of furniture components.) 

III. TEOINICAL ASPECTS (See Figures 34 to 41) 

The shop is relatively better maintained compared to the other shops 
previously visited. There is also a better orpni%.ed laycut of mt:hifleS 
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and assut>ling benches. (See Figures 34 and 35.) The condition of 
machines and tools showed comparat.ively better care and maintenance 
than those seen in the other shops previously visited. A few .:>re 
pointers on proper and regular maintenance of machinery and tools, 
however, are still needed. 

A major handicap to the illlprovement of product quality is the in­
adequately seasoned timber input of the shop. The need !:or seasoning 
(kiln-drying) facilities is being seriously considered by the a.mer/ 
aanager. 

:Rudimentary foms of assembling fixtures were being used. This, 
together with better machining of fumiture components, has helped 
maintain a higher level of workmanship as compared to those produced 
in the shops previously visited. 

The use of a slow-dxyi.ng varnish system of finishing materials, however, 
bas negated some of the good outputs attained in the machining and 
assui>lillCJ phases of the operations. 

I:V. SOGGES'l'I:CllS AND REOOfVENDATI:ONS 

A. On Expansion Plan 

( 1) A low-cost kiln drier (possibly of the directly-heated flue 
gas heat source type) should be included in the list of 
equipment complement, particularly if product quality is 
to meet export standares. 

(2) Guidelines on machinery and equipment lay-out and plant 
site lay-out were discussed. Personnel safety and fire 
fighting and prevention features were also covered during 
the discussions. 

(3) Proper handling and storage of finishing materials were 
also discussed. 

(4) The advantages of setting up a store room for raw materials 
and production supplies were brought up. 

(5) The desirability of including a machinexy and cutting tools 
maintenance and repair shop to support expanded operations 
were discussed. 

(6) The need for a training programne tor new workers hired 
under the expanded operations activities was also discussed. 
Possible assistance from external sources were also explored. 

B. On Production Oper~tions 

(1) More intensive and extendve wse of production jigs and 
fixtures was illustrated and recanmended. Among these are: 

• 
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(a) Wooden •horses• at both the infeed and output ends 
of the planer, jointer/surfacer and the table saw 
was reccaaended to be used when working on long 
workpieces. 

(b) Box-planing Jigs were recoanended to help attain 
higher output and more uniform size of tapered legs 
for tables and chairs. (See Annex XVIII.) 

(c) The use of eccentric clamping devices in the 
fabrication of assembling jigs and fixtures. 

(d) The advantages of using LCA concepts in both 
machining and assembling operations were pointed out. 

(2) Division of labour and specialization of skills were discussed 
for possible adoption in the near fUture. The advantages of 
developing workers to be skilled in two or more operations 
were pointed out to the owner/manager. 

(J) Setting up Operations Sequence Lists for each furniture 
component was discussed and the desirability of its use in 
the manufacture of standard product lines was emphasized. 

(4) The need to adopt a workable and simple system to monitor 
usage of labour and materials was brought up and its importance 
to attain reliable and up-to-date product costs was emphasized. 

(5) Other activities to improve quality and volume output were 
also discussed, among which is the installation of a wood­
residue collecting and disposal system. 

(6) The owner/manager was invited to participate in the seminar/ 
workshop held in tUcu'alofa m 15 and 16 February, mere 
more discussions on how to improve quality and shop output 
w e r c discussed. 



Figure 35 

One of the 
asseat>lin9 
tables in the 
shop. 
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V.J.N. 5 SOIS JO!NE~ ENTERPRISE 
Neiafu, Vava'u Island 

Itinqdom of Tonqa 

Figure 34 

A qeneral view of the 
shop lay-out. Note 
the small tools 
mounted on the vo:dt­
tables. 
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An 18-incb wide surfacer does all 
the planing work in the shop. 
Rote the i.Dl>rovised feed table 
made of particle board 

Figure 37 

A horizontal disc 
sander desiqned 
and fabricated by 
the shop owner/ 
manager. 
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Figure 38 

A living room set made out of 
pine wood and particle board. 

Figure 39 

Another living room chairs-cum-table/shelf set 
designed by the shop owner and 

made out of pine wood and particle board. 
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• 

Figure 40 

A close-up view of the bolted 
joints of the furniture item 
in Figure 39 • 

Figure 41 

The leg and am-rest assembly 
of the furniture item in 
Fignre 39. Note the use of 
"blind dowel" on the chair 
arm rest. 
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ANNEX X 

ON THE SPar COOSULTATION SERVICES 

CtMHJDITIES BOARD JOINERY WORKSHOP 
NUKU' AWFA TONGATAPU 

C 8 February 19 88) 

I. THE JOINERY WORKSHOP 

The joinery workshop :'...s one of the manufacturing units operating under 
the construction Division of the COnmodities Board of Tonga. Its main 
functiai is to fabricate or process sawn tinber into construction items 
(weather boards, flooring, etc.), joinery products (doors and door 
jambs, window frames and jambs, etc.) and some furniture items (dining 
tables ''-'· - chairs, kitchen furniture and furnishings, etc.). These 
produc'::.., are generally manufactured as needed by the construction 
projects of the firm. CUrrently, the wvrkshop is directly supervised 
by a Joinery Supervisor (Mr. Fakasii Taniela) , who reports to the 
workshop Manager. Aside from the joinery workshop, there are other 
workshops (metal, concrete hollow blocks, etc.) which are under the 
direction and responsibility of the workshop Manager. The joinery 
workshop Supervisor is assisted by a Foreman and Assistant Foreman. 
There are eight levels of command between the chief executive officer 
(the Director) and the workers. 

There are currently 18 permanent and 30 casual workers. The number of 
permanent ·o1orke."."s is fixed by the annual budget, while the number of 
casual rs vary according to the needs of the manufacturing operations. 

II • MAJOR WORKShOP PROBLEMS 

Among the princi~al problems that were observed during the Expert's 
short visit to the workshop V?re: 

(1) Jointing, gluing and finishing problems brought about by 
the use of inadequatley seasoned timber. 

(2) Lack of machining precision due to: 

(a) inadequate maintenance of machine fixtures and cutting 
tools; 

(b) minimal use of jigs and fixtures (see Figure 42); and 

(c) improper ~se of machine. 

(3) Low outpu~ due to artisan/craftsman style of production 
operations; 111achines are nlainly used as tools rather than 
as indust::-- .al equipment (see Figures 42 and 43). 

(4) Insufficient knowledge of the capabilities of existing 
machinery and equipment. 
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other problems contributing to the low quality of the end products are: 

( 1) The use of generally low grade timber which are nonnally 
suitable for construction purposes only. 

(2) The wrong use of particle board for cabinet 1110dcs. 

(Ji The use of long drying finishing materials. 

(4) Faulty gluing techniques when laminating particle board 
components with Fomica. 

(5) Quality standards, if there are any, are ignored or are 
not sufficiently known to the workers and even foreman 
and supervisor. 

III. SUGGESTIOOS AND RECOMMENDATIONS 

In view of the time constraint on the visit, most of the Expert's 
attention was concentrated on the machining section of the workshop. 
The foll011ting were some actions suggested and/or illustrated to help 
improve the quality eand volume of the shop's output: 

(1) More extensive use of jigs and fixtures in the machining 
operations; such as using w~oden "horses" at the infeed 
and outfecd ends of the planer, rip-saw or vertical 
spindle moulder (shaper) when working on long pieces of 
timber; the installation of guides and spring-loaded hold­
downs to hold the workpiece firmly against the cutterhead 
during shaping operations; etc. 

(2) The proper setting of knives on the planer/thicknesser and 
the jointer/surfacer cutterheads, using gauges, and the use 
of simple gadgets to check if the knives were properly set. 

(3) PropP.r cleaning and setting (1.4 mm above planer table) of 
the infeed and outfeed rolls of the planer/thicknesser. 

(4) Proper setting of the bandsaw tension take-up attachment 
to 1/4-inch (6 mm) above the workpiece. 

(5) :Replacement of the cross-cut saw table surface (made of 
particle board sheets) and nake it at the sane lewel as the 
top of the dead-roll conveyor rollers before ar.d after 
the saw. 

(6) Design, fabrication and use of 00/WJ 00 gauges to check 
on the t;Orrectness of the machine setting when machining for 
criti.cal dimensions of the workpiece. 

(7) Fabrication and use of a wooden pusher to proviae better 
safety during rip-sawing operations. 
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The workshop Foreman and Supervisor were invited to attend the 
seminar/workshop on 15 - 16 February, where more details of similar 
problems and their solutions were discusc;ed. 



Figure 43 

Bette.c workman­
ship and higher 
output in this 
assed:>ling 
operation could 
be attained if 
proper 
assembling tools 
and fixtures are 
made available 
to the workers. 
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CO!M>DITIES BOARD JOINER!' WORICSHOP 
Nuku'alofa, Tonqatapu 

ICinqd.OID of To;;iqa 

Figure 4.2 

:rt takes six worlters 
to run these 
weather boards on the 
vertical spindle 
moulder. The same 
operatim can be done 
by 3 workers with the 
use of proper jigs 
and fixtures. 
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ANNEX XI 

00-'l'HE-SPOr CONSULTATION SERVICES 

JONES INDUSTRIES, LTD. (Wood and Aluminium Joinery Department) 
NtJKU' ALOFA TONGATAPU 

(8 February 1988) 

I. 'nlE WOOD JOINERY WORKSHOP 

A. Management Aspect 

This is one of the manufacturing units of Jones Industries, Ltd. 
Its main purpose is to supply joinery products required by the 
building construction activities of the fiJ:m. There is a major 
constraint to the shop engaging in the manufacture of furniture 
and joinery products. Its sister unit is engaged in the importation 
and marketing (locally) of furniture and joinery items. Thus, the 
Wood Joinery Department is relegated to a supporting role of 
producing joinery items (doors, windows, etc.) and some kitchen 
fumishings (sink cabinets, cupboards, etc.). 

The previous year's output in:lnded: 

(a) 4 units dining tables 
(b) 24 units dining chairs 
(c) 3 units coffee tables 
(d) 5 units coffins 
(e) 3 units cupboards 
( f) 12 units sink cabinets 
(g) 6 units panel doors 

There is a centralized costing system so that only total job costs 
coul~ be obtained from their records. It is not possible to 
distinguish the unit cost for any furniture or joinery product 
component. 

B. Technical Aspect (See Figures 44 to 4 7) 

There are three units of industrial machinery: a vertical spindle 
moulder, a tilting arbor saw and a drill press. These are supported 
by a number of portable electric: hand tools (a belt sander, electric 
drill, etc.), a::oide from the set of hand tools (hammer, chisel, 
squares, screwdrivers, hand plane, etc.) normally used in the 
carpentry trade. There are no regular production runs. The machines 
are operated only when needed, more as carpenters' tools than as 
industrial equipment. Level of precision in machining operations 
is very low. Thus, major adjustments of component dimensions are 
still requirP.d during the assembling oper3tions. 

The circular saw and the vertical spindle moulder have been badly 
used. (See Figures 44 and 45.) The sawblade has lost more than 40\ 
of its Tcr. The main collar nut of the VSM has lost its square 
edges so that it could only be tightened (or unscrewed) by the use 
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of a 24-inch adjustable w.cench. unless repaired immediately (to 
restore the square edges) and use of the proper spanner size~ the 
nut edges will be worn out too thin to give adequate hold on the 
knife collars. This could possibly cause the knives to fly out of 
the cutterhead or the collars and injure the worker/s • 

c. Suggestions and Recommendations 

The following actions were suggested or recommended for immediate 
implementation: 

( 1) Replace the circular sawblade and send it immediately for 
repair. The replacement sawblade is not exactly in the 
best condition, but it has less damaged TCT than the one 
being replaced. The Foreman was advised to install and use 
the newly repaired sawblade as soon as it is received from 
the saw doctoring shop, and then send the second sawblade 
for immediate repair also. 

(2) A wooden "pusher" was fabricated to help assure better 
safety to the saw operator (see Figure 45) • 

(3) The main collar nut of the VSM should be repaired to restore 
the square edges. However, the required grinding work 
should be done equally on both sides of the spindle axes to 
obtain a total width of 40 mm across the nut. Only the proper 
size spanner (40 an) width should be used to tighten or 
unscrew the main nut. 

(4) A pair of VSM profiled knives was checked (roughly) for 
balance and was found to be sadly out of balance. A simple 
scale to check the knife balance was sketched and recommended 
to be fabricated immediately. The VSM operator and the Foreman 
were taught how to obtain a good balance for each pair of 
Xllives. Furthermore, they were taught how to install the 
balancing counterweights (pieces of tinfoil) together with the 
VSM knives. 

(5) A number of single VSM knives were found in a wooden box 
containing VSM knives and other irrelevant metal objects. 
The Foreman was advised to sepa=ate the single knives, and Nor 
to use them until a pair for each knife has been ground and 
balanced. A storage rack, of simple design, was suggested 
to be fabricated out of off-~t lumber and scrap plywood, in 
order to store (safely) the VSM profiled knives in pairs. 

(6) Tt~e safe practice for the VSM operator to duck under the 
shaper table was emphasized to the workers, indicating the 
reason for locating the electric switch on the lower part of 
the machine body a few inches above floor level. 

(7) The Foreman was advised to see to it that all the machines 
are cleaned before the end of the working day and properly 
lubricated regularly. 
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( 8) The shop Supervisor and Foreman were invited to attend the 
seminar/workshop on 15 - 16 February, where more details of 
similar problems and their solutions 

II. THE ALUMDUUM JOINERr WORKSHOP 

'1'he almdnium joinery wo:dtshop is another unit of the production 
division of Jones Industries, Ltd. and is administered along the same 
scheme as the vood joinery workshop. Ccllllplete sets of windows (various 
types) and doors (with joints) are being fabricated from extruded 
aluminimn profiled bars imported from Australia. The shop was started 
in 1978 with only 1 worker. Nov, the deparaent has a Foreman and two 
wo:dters. 'lbe only major piece of equipaent is a mitering saw with TCT 
teeth. Screwdrivers, glass cutters, and other hand tools r.caplete the 
tool requirements of the shop. 80\ of the shop's output are installed 
in residences while 20\ of the output are installed in institutions 
and other public buildings. The fim enjoys a 00111Plete monopoly of the 
business in Tonga. Plans are being prepared for the establishment of 
a branch worltshop in Vava'u and other island groups in Tonga. 

Although aluminium doors and windows cost roughly 1. 75 times their 
corresponding sizes in wood , the foll~ points 
were brought up to justify the customer's preference for a.luminium doors 
and windows: 

( 1) Aluminium products could be made more water-tight than 
corresponding wooden joinery products. This was confirmed 
during the last typhoon which visited Tonga in 1982. 

(2) Aluminium doors and windows are expected to last at least 
five times as long as their wooden counterpart under similar 
weather conditions and manner of use. 

(3) Aluminium doors and windows help build the prestige or 
image of the building. 

• 
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Figure 45 

Workpiece wooden 
•pusher" 
provides more 
safety durin9 
operation of 
tilting arbor 
saw. 
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.JOtlES DIDUSTRIES, Ltd. (Joinery Division) 
Nuku'alofa, "':ongatapu 

JCingdoa of Tonga 

FiCJU!! 44 

Vertical spindle 
moulder (shaper) 
with defective llilin 
collar nut (top 
spindle nut) • Rote 
the adjustable wrench 
with 24-indl handle 
which is used to 
tighten top spindle 
nut. 
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Figure 46 

'1'bi.s drill pms, with , .. aaxi•u• drill diameter capacity, 
is the 3rd piece of industrial machinery in the shop. 

Fiqure 47 

The "sink cabinet" is one of the standard products of the 
shop. It is made of 1/2-inch plyboard. 

In some case• particle board laminated with Formica, 
is used instead of plyboard. 

• 

.. 
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ANNEX XII 

Cfi-THE-SPOr ~SULTATICfi SERVICES 

HAFF OOCONUT WOOD PR>CESSING CENl'RE 
MATALDW, NUKIJ•ALOFA, 'l'ONGATAPU 

(11 February 1988) 

'f~e Coconut Wood Processing Centre i.& a govemment wood processinq and 
traininq institution operating under the Ministry of Aqri.cultme, FoRSt 
and Fisheries. It is located in *taliku, NuJtu•alofa, and is composed 
basically of three units: the coconut wood sawmill, the pressure 
treatment facilities and the woodworkinq joinery shop. '1'he Centre is 
managed by an expatriate, Mr. Brian Miller, who has been the Officer­
In-Olarge for the last two years with the assistance of a Tonqan counter­
part. It processes annually an estimated 212,000 BF of 1• boards or 
thinner and an equal volume of boards thicker than 1 • but less or equal 
to 2• thick. 

The principal products are construction components, e.g. , mouldings and 
other moulded items, weather boards, roofing tiles and shingles, timber 
framing and block flooring. Further processing of coconut wood into 
fumiture and more advanced joinery products is planned. However, the 
absence of kiln-drying facilities makes it ham to malize this plan in 
the near future. The machining operations, working on air-dried coconut 
wood material, is confined to the production of components for the 
buildings and construction industry. 

The Centre is composed of seven principal buildings, namely: the sav­
milling shop, the tools and mechanical repair building, the joinery work­
shop, the saw doctoring shop, the pressure treatment plant, the timber 
storage and air-drying building, and the office building. 

The production operations is managed and supervised by 10 personni:!l 
including the Officer-In-Olarge and his counterpart Manager, the various 
Plant Supervisors and Foremen and 13 highly skilled, 15 semi-skilled and 
2 unskilled woxkers. 

The Centre also offers courses on coconut wood processing and utilization. 
It has recently completed one such course with participants from neaJ:by 
island countries and other Tongan islands. 

II. TEQDIICAL ASPF.CTS (See Figures 48 to 56) 

A. The sawmilling output includes only the hard and· medium-hard portions 
of the coconut wood stem. Apparently, the soft coconut stem core is 
not converted into lumber since the Centre has not yet found an end 
product for soft coconut wood. Thus, it is understandable that the 
lumber yield rate of the sawmilling operations is approximately 38\, 
on the average. Since the end products are construction i teJll8, 
almost all of the products are pressure-treated with Copper-Olrome­
Arsenate (CCA) solution. 
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B. Machinery complement in the sawmill includes: one Edwards 54-inch 
circular saw; one Edwards 30-inch breast bench saw and one hand­
operated cross-cut saw. Loq bucking operations are done with the 
use of two 24-inch chainsaws. 

c. Circular saws and straight knives are maintained and repaired in the 
sav-doctorinq and knife qri.ndinq shops of the Centre. The machines 
in the sav-doctorinq shop include one face qrinder and one side 
qrinder for circular saws up to 60.linch diameter; one double-end 
qrlnder. The woodworking tool maintenance shop has one grinding 
machine for 20-inch straight knives, a bel&ch grinder and assorted 
types of hand tools. 

D. Material handlinq and transport operations are done with the use of 
the follorinq vehicles: one Bino logging truck; one Ford 550 log 
loader and one Massey-Ferquson tractor loader. 

E. The woodworking shop machinery complement includes one 20-inch planer/ 
thicknesser; one 6-inch jointer/surfacer; one spindle moulder with 
8-inch maximum cutterhead diameter; two rip saws and one sinqle belt 
stroke sander. 'lbe machinery lay-out is more adaptable for the 
production of roofing tiles and shingles, and weather boards. 
Surfacing of timber framing items, which composes about 90' of the 
woodworking shop's output, is also easily done on the same machinery 
lay-out. The shop is also equipped with a centralized type of 111ood 
residue collecting and disposal system. 

F. However, the present lay-out will need major modifications and the 
machinery complement increased if the Centre decides to go into the 
production of fumiture and more advanced joinery products. The 
present shop floor area will also be needing expansion. The machines 
appeared to be reasonably well maintained in ~ood operating condition. 
'!be woodworking shop was not in operation during the plant visit, 
thus no comments could be made on the manufacturing techniques 
employed by the Centre's woodworking shop. 

G. 'lbe matter of faulty side grinding of small diameter TCl' saws ( 10" 
to 16" TCT) which was observed in all fumiture and jc.inery shops 
which send their TCl' circular sawblades to the Coconut Wood Processing 
Centre for appropriate maintenance and sharpening services was 
discussed with the OffiCP.r-In-Olarge, Mr. Brian Miller. The matter 
was considered by the apert as serious because even the two saws 
in the Centre's woodworking shop were found to have sawblades which 
were not properly side ground. 

H. Another point which was brought up by the apert was the uncovered 
inlets of the wood residue collecting system in the woodworkinq shop. 
These inlets were provided for connection to other machines which 
will be hooked up to the system in the future. It was suggested that • 
even temporary covers should be installed on these open outlets so 
that the effectiveness of the wood residue collecting system will not 
be impaired. 

I. The woodworking shop Supervisor brought to the attention of the 
Expert the needs of his knife grinding and sawfilin9 room. The knifft 
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grinding room is equipped with a 20-inch straight knife grinder. 
However, this grinding machine is not designed with the desired level 
of precision to allow grinding of TCT knives using Sl:.andard diamond 
impreqnated grinding wheels. 1he expert indicated that \Ulless the 
straight knife grinding machine can be renovated to allow grinding 
wheel feeds of at least 1/10 ,000 of an inch then it would be better 
to purchase a new grinding machine, preferrably a universal grinder, 
with such a required precision. 

'l'he matter of fungus infestation on the coconut wood tile roofing on 
the eaves of the office building which is presently being constructed 
near the 9ate to the Centre's compound was brought to the attention 
of the expert by Mr. Brian Miller. 1he expert suggested that the 
fungus infested areas be b:rushed with a steel wire brush and then 
brushed or sprayed with CCA solution. The CCA solution for brushing 
purposes may be obtained from the sump tank which collects seepage 
out of the pressure treatment cylinder after each treatment run. 
The brushing and re-treatment operations should be done at least once 
annually, right after each rai.ily season. 

The matter of expanding operations to produce furniture and joinery 
items was also discussed with the Officer-in-Charge. It was pointed 
out that the primary pre-requisite to this proposed expansion should 
be the establishment of kiln-drying facilities. The volUllle of 
coconut wood currently being produced is good enough to justify the 
erection of ae least two units of 5 ,000 BF charge per kiln wiit. 
Small volume kilns, designed to bcm woodwaste as fuel and wit~ flue 
gas thus generated as the heating medium, have now been found 
effective in Southeast Asian countries. The same type of kiln-drier 
is reconnended for the HAFF Coconut Wood Processing Centre. 

The matter of pranoting the Centre as a training institution for 
coconut wood processing and utilization was also discussed with the 
Officer-in-Charge. 'Die expert indicated that such a programme can be 
developed with the co-operation of ~ther coconut-growing Pacific 
island countries, e.g., the French Polynesian islands, Vanuata, Tuvalu, 
Raratonga, etc., in the South Pacific area. Assistance from UNIOO 
on this matter may be sought through official chamels. 



FigU:re 49 

Edqinq and 
ripping 
operations are 
done on this 
circular saw. 
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NAFF CXX:aroT WOOD PROCESSING cmn:ER 
NUku'alofa, Tonqatapu 

ltinqdom of Tonqa 

Figure 48 

The main log break­
down saw at the 
coc:owood sawmil.l. 

.. 
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Figure 50 

Boards are cut to desired lengths 
on this hand-operated cut-off saw. 

Figure 51 

A view of the preservative treatment 
(pressure type) facilities. 
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Figure 52 

Si_~ grinding operations on the 
main sawblade with TCT. 

Figure 53 

A view of the saw doctoring facilities. 



Figure 55 

'l'he vertical. 
spindle moulder 
(shaper) on the left 
and the stroke sander 
on the right. 

- 79 -

I 

Figure 54 

A viev of the 
woodworking 
facilities. 

Figure 56 

Ti'.e planer/ 
thicknesser on the 
right foreground, 
with the shaper 
behind it and the 
strok9 sander on 
the left. 
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ANNEX XIII 

EiJRNITURE AND JOINERY INDUSTRY SEMINAR 
15 - 16 February 1988 

International Dateline Hotel 

Organized by the 
United Nations Industrial 0e·relopment Organization 

and the 
~tinistry of Labour, Commerce and Industries 

Kingdom of Tonga 

-----oOo-----

fl>NDAY, 15 FEBRUARY 

8:30 a.m. - 9:00 a.m. 

9:00 a.m. 

9:05 a.m. 

9:15 a.m. 

9:30 a.m. 

9:40 a.m. 

9:55 a.m. 

10:00 a.m. 

10: 15 a.m. 

10:30 a.m. 

11:15 a.m. 

Registration 

Prayer 

Welcome Address 

Mr. Desh B. Sahae, UNIOO Chief •rechnical Adviser 
Ministry of Labour, Commerce and Industries 

Explanatory :Remarks about the Seminar 

Mr. Horatio P. Brion, UNIOO Consultant in 
Furniture and Joinery Production 
Vienna, Austria 

Government's Role in Promoting Furniture 
Joinery Industries 

Mr. Falekava T. Kupu, Assistant Sec~etary, 
(Industries), Ministry of Labour, Commerce and 
Industries 

Keynote Address by 

Mr. Robert Foliaki, Acting Secretary 
Ministry of Labour, Conunerce and Industries 

Vote of Thanks 

Mr. Maliepo Toma, ~ndi:.strial Promotions Officer, 
Ministry of Labour, Commerce and Industries 

'!'ea Break 

Organ~zation of Participants and Distribution 
of workshop Assignments 

"GENERAL PRODUCTION MANAGEM.ENT CONCEPTS AS 
APPLIED TO THE FURNITURE AND JOINP,RY INDUSTRY" 

Discussions 



11: 30 a.m. 

12:15 p.m. 

12: 30 p.m. 

1:30 p.m. 

2:45 p.m. 

3:00 p.m. 

3:15 p.m. 

TUJ;;SDAY, 16 FEBRUARY 

8:30 a.m. 

9: 15 a.m. 

9:45 a.m. 

10:00 a.m. - 10: 15 a.m. 

10:15 a.m. 

10: 30 a.m. 

11:15 a.m. 

• 

11:30 a.m. 

11:45 a.m. 

- 81 -

(a) •DOCUMENTATION AND INFORMATION SYSTEMS 
FOR SMLL-SCALE FURNITURE AND JOINERY 
SHOPS• ; 

(b) "BASIC COMMUNICATIONS PIDILEMS" 

Discussions 

Lunch Break 

•COSTING TEUINIQUES FOR SMALL-SCALE FU!QIITURE/ 
JOINERY ENTERPRISES" 

Discussions 

Coffee Break 

Plant Visit to Selected Furniture/Joinery 
workshops: 

(a) Co111110clities Board Joinery Workshop 
(b) Tonga Wood Products, Ltd. 
(c) TNT Builders Enterprise 

(Furniture/Joinery) Workshop 

"COCONUT WOOD AND Ol'HER NON-TRADITIONAL WOOD 
MATERIAL INPt1rS FOR THE INDUSTRY" 

Audio-visual Presentation: 

"THE PROCESSING AND UTILIZATIOL'i OF COCONt1l 
WOOD IN HOUSE CONSTRUCTION AND FURNITURE/ 
JOIN?:RY PRODU\..-rION" 

Discussions 

Tea Break 

"JIGS AND FIXl'URES IN SMALL-SCAIE FURNITUR£ 
AND JOINERY PRODUCTION" 

Discussions 

"BASIC QUALITY CONTROLJ MATERIALS AND PRODUcrION 
SUPPLIES SPECIFICATIONS FOR THE SMALL-SCALE 
FURNITURE/JOINERY SHOP" 

Discussions 

"SELECTION OF MAQIINE~; PI.Am' AND EQUIPMEm' 
LAY-OUT ANO LOW-COST AUTOMATlON FOR SMALL­
SCALL FUl!NITURE ANO JOINERY SHOPS" 



12:30 p.a. 

12:45 p.a. 

1:45 p.m. 

3:00 p.a. - 3:15 p.a. 

3:15 p.a. 

4:15 p.a. 

- 82 -

Discussions 

Lunch Break 

Presentation ~f Workshop Project Assignments 

coffee Break 

Evaluation of Workshop Project Assignment 
Presentation 

Closing Remarks 

Ms. Saane, Mministrative Officer 
Ministry of Labour, commerce and Industries 

Mr. Isitolo Finau, Class ~resident 

-----oOo-----

Resource Person and Lecturer: 

HORATIO P • BRION 
UNIDO c.onsultant in 

Fumiture and Joinery Industry 

committee on Evaluation of Workshop Project Assignment Presentation: 

Chairperson 

Members 

Ms. Emiline TUita, Senior Economist, 
Tonga Development Bank 

Mr. Falekava T. Kupu, Assistant Secretary 
(Industries!, Ministry of Labour, Commerce 
and Indus~ries, Kingdom of Tonga 

Mr. Desh B. Sahae, UNIDO Chief Technical 
Adviser, Ministry of Labour, Commerce and 
InJustries, Kingdom of Tonga 

Mr. Horatio P. Brion, UNIDO consultant, 
Furniture/Joinery Production 
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ANNEX XIV 

.15 .Seniti. 

Furniture 
seIDinar set 

Furniture and joinery production, quallty control, and mana1ement 
will be amonc the topics or an industry seminar Feb. 15-16 at the 
International DateliPe Hotel. · 

Machinery selection, layout, maintenance, production planning, and use of coconut 
and non-traditional matcria\s will also be discussed. Visits to Tongatapu enterprises 
will also be on the agenda. 

Those interested in attending arc invited to contac't Mr D.!3. Sahac, UNIDO business 
adviser and programme co-ordinator, at the Ministry of Labour, Commerce, and Indus­
tries, t)r telephone 21-888. 

Participation is free. Participants will register at 8:30a.m. on Feb. lS at the semi-
nar venue. 

Organized by UNIOO in association with the Ministry, the seminar will be the final 
phase nf technical assistance provided by UNIOO to the industry. 

Udr lht assisiancc, Mr H Brion d di: Philippines, v.h>..wl be a key ISU'C P9Jl for 
the seminar, is currently 
in the Kingdom, where he 
has vjsited some 1 2 
enterprises in the industry. 

a> 

""' 
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MNEX Y:I 

THE SEMINAR./WORl:SHOP C5 FURHrrURE/JODIERr PRODUCTiai 
Intemational Dateline Hotel 
Nuku'alofa, 1tin9dolll of 'ronga 

15 - 16 February 1988 

Fiqu:r::e 57 

Acting Sec:r::etary, 
Ministry of Labour, 
Commerce and Industries, 
Robert Foliaki, 9i vinCJ 
the Keynote Address 
on the opening day of 
the seminaxfvo:rltshop. 

Figure SB 

Ms. Saane, Administrative Officer, 
Ministry of Labour, Co11111erce and 
Industries, giving the Closing 
Remarks at the end of the 
seminar/workshop. 

• 



FiCJUn! 60 

Participants in the 
semi.nar/vo'Ckshop. 

- 8S -

-

Fi«JUE! 59 

Parti.cipmts in 
the &ellinar/1ilO:dtshop. 

Figure 61 

Participants in the 
seminar/workshop. 



Figure 63 

'1'he "SUE '!NATE", 
executins the Boss' 
instructions by 
drawing figure on the 
blackboard. 
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Figure 62 

'l.'be "BOSS" giving 
instructions to the 
wodter in an 
exercise on 
comNRicatiOltS 
p:roblum. 

Figure 64 

A small display of 
cocowood furniture 
items during the 
seminar/workshop. 
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Fiqure 65 

A Tea Table made of cocowood, 
on display durinq the seminar/workshop. 

A Billard Cue Stick made of cocowood, 
on display durinq tht> semi:iar/workshop. 



- 88 -

Figure 67 

A chair made of cocowood, 
on display during the seminar/workshop. 



• 

- 89 -

ANNEX XVI 

LIST OF PARl'ICIPAN'l'S 
UHIDO SEMINAR/WORKSHOP 00 FURUTURE/JOINER! PRODUCTIO:.i 

Name 

11m1ava1 ofa Falemaka 

Mo'unga Falemaka 

Isotolo Finau 

Taniela Hoponoa 

Tevita Ika 

Sau Kakala 

Viliami L. Blake Kava 

Taniela Lolohea 

Saiti Maipe'o 

Sunia Maf ileo 

Brian Miller 

Tupouto'a Mulikiha'amea 

Sione Palometa 

R. E. Raasch 

Carl Sanft 

Neamani Sateki 

Takavaha Taukei' aho 

Teuili Taukei'aho 

s. M. Taukolonga 

Address 

Manava'ofa Enterprise 
Pangai, Ha• apai Islands Group 

Manava'ofa Enterprise 
Pangai, Ha• apai Islands Group 

Jones Industries, Ltd. 
P. O. Box 34, Nuku'alofa 

Ministry of Agriculture, Forestry and 
Fisheries (Forestry Division) 

Pangai, Ha'apai Islands Group 
(Applicant for Registration of 
Furniture Shop) 

Jones Industries, Ltd. 
P. o. Box 34, Nuku'alofa 

Joinery Department, Construction 
Division, Comnodity Board, Nuku'alofa 

Esiaola Furnitur~ Enterprise 
Have luloto, Nuku'alofa, Tongatapu 

Neiafu, Vava'u Islands Group 

Atenisi Institute, 
P. O. Box 90, Nuku'alofa 

MAFF Coconut 1 :>od Processing Centre 
Nuku'alofa, Tongatapu 

Atenisi Institute, P. o. 3ox 90, Nuku'alofa 

Marlboro Construction Co., Ltd. 
P. o. Box 673, Nuku'alofa 

Queen Salote College 
P. o. Box 116, Nuku'alofa 

o. G. Sanft & Sons, Ltd. 
P. o. Box 32, Nuku'alofa 

T.N.T. Builders, P. o. Box 1357, Nuku'alofa 

T .N .T Builders, P. o. Box 135 7, Nuku'alofa 

T.N.T. Builders, P. c. Box 1357, Nuku'alofa 

P. O. Box 223, r:uku'alofa 
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ANNEX XVII 

UNIDO SEMINAR/WORKSHOP 00 
FURNITURE/JOINERY MANUFACTURING 

COURSE ASSIGNMENTS 

I • PROJECT BA(]{GROUND 

II. 

Your firm, the TONGA WOOIMORXS, Ltd., has requested the TONGA 
IEVELOPMENT BANK for financial assistance in connection with the 
proposed expanded operations of your film's Fumiture and Joinery 
Manufacturing Division. Data on current and expanded operations as 
originally submitted to the Tonga Development Bank are as follows : 

Item Existing Operations Proposed aperations 

Production OUtput 20 Dining Set.s/month 50 Dining Sets/month 

Machinery and Equipment (see attached list) not submitted 

Work Force: 
(a) Production 3 men 4 men 
(b) Office 1 man 2 men 
(c) Sales none man 

Factory Lay-Out (see attached sketch) not submitted 

PROBLEM 

The Tonga Development Bank has deferrec approval of your loan request 
pending submission of certain data and explanatory notes and compliance 
to some conditions which their Loan Appraisal Committee considers vital 
to the grant of the loan. 

As members of the Technical Staff of Tonga Woodworks, Ltd. , you are 
assigned to prepare and justify (in person) the following 

GAME PLAN " A " 

Prepare a Personnel Table of Organization for the proposed 
expanded operations, indicating the duties and responsibilities of each 
worker and officer of the firm. Justify the need for each work position. 

GAME PIAN " B " 

Submit a list of additional machlnery and equipment needed by the 
expanded operations and present the corresponding plant lay-out. 
Justify. • 



.. 
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GAME PLAN " C " 

The Tonga Development Bank Loan Appraisal Committee is not yet 
convinced that your existing system to monitor and control usages of 
labour and materials is adequate for the proposed expanded operations. 
Please explain and illustrate (by means of diagrams) a more adequate 
pystem of monitoring the amoWlt of labour and materials used everyday. 

GAME PLAN n D n 

The Tonga Development Bank Loan Appraisal Committee is concemed 
that the quality of the furniture products to be produced under the 
expanded operations may not be good enough to generate sales of 50 sets 
per month. The Commi. ttee has pointed out the present trend in the 
country f"r better quality furniture products. Prepare and submit a 
schedule of activities (Quality Control} to assure acceptability of the 
proposed products in the Tongan market. 

GAME PLAN n E " 

The Tonga Development Bank Loan Appraisal COmmittee is not familiar 
with the Jigs and Fixtures which you claim will help produce more 
fumiture parts with the use of the proposed machines, but requiring 
less manpower. Please illustrate by sketches and verbal explanation how 
the Jigs and Fixtures will increase the productivity of the proposed 
expanded operations. Use at least two different parts of the Dining 
Furniture to illustrate the use of Jigs and Fixtures • 



Ho. of 
Units 

1 Wlit 

1 wiit 

1 unit 

1 unit 
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TONGA WOOIMORKS, Ltd. 

LIST OF EXISTING MACHINERY, EQUIPMENT AND HAND-TOOLS, 
1988 

Description 

Table Saw: 14-inc:h sawblade diameter, 3,500 RPM saw 
spindle SA!ed; 3 Horsepower, 230-250 Volts, 
SO-Hertz, single-phase electric motor 
(installed 1983) 

Jointer-Surfacer : 6-inc:h wide workpiece capacity, 
with accessories for 3/4-incn rebate; 
4,500 RPM cutterhead speed; 3 Horsepower, 
230-250 Volts, SO-Hertz, single-phase 
electric motor (installed 1983) 

Portable Hand P.outcr : 22 ,000 RPM spindle speed; 
1 Horsepower, 230-250 Volts, 50-Hertz, 
single-phase electric motor (purchased 1965) 

Portable Hand Sander : 4-inch wide sanding belt; 
1/2 Horsepower, 230-250 Volts, SO-Hertz, 
single-phase electric motor (purchased 1985) 

Assorted Carpenter's Hand Tools (chisels, h~rs, bar clamps, 
c-clamps, etc.) 
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ANNEX XVIII 

BOX-PLANING JIGS FOR TAPERED TABLE LEGS 

I. WORKPIECE DIMENSIONS (Refer to Figure 1) 

DIMENSIONS 

Workpiece Aspect 

Length 
Width (top end) 
Width (bottom end) 
Thickness (top end) 
Thickness (bottom end) 
Lenqth of squared clearance 

for table frame comer 
attachment 

II. GENERAL SCHEME OF OPERATIONS 

~ugh 

L 
(B + 5/32") , 
(B + 5/32"') , 
(B + 5/32") , 
(B + 5/32") , 

Finished 

L 
minimum B 
maxi.mum A 

minimum B 
maximum A 

M 

A. Two jigs (No.1 and No.2) are required to obtain a full taper on 
two adjacent faces and a partial taper en the opposite adjacent 
faces. 

B. Box-planing jig No. t is first used to obtain a full taper on two 
adjacent faces of the wooden blank (with a square cross-section, 
see Figure 3) . 

c. Box-planing jig No.2 is used to obtain a full taper on the two 
adjacent faces opposite the faces tapered in the first two passes 
through the planer (see Figure 4) • 

o. Box-planing jig No.1 is again used to plane two adjacent faces at 
top ends of legs to fom a squared clearance (of length "M") for 
attaching the legs to the inside corners of the table frames. 

E. The jigs can be constructed to take in as many legs as is allowed 
by the working width of the planer/thicknesser (see Fiqure 2). 

Note: Appropriate wedge-shaped Filler Blocks (shims) may have to 
be used to keep the leg blanks steady inside the box-planing 
jig, see Fig,,res 5 and 6. 

• 
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III. OPERATIOHS SEQUENCE 

Op:m Operation Machine No. of Remarks 
No. Name/Description Used Workers Remarks 

... 
1 CUtting to length •L" Radial Arm Saw 1 Use Gauge No.L-1 

• 2 Ripping to rough 
width Table Saw 1 Use Gauge No.W-1 

3 Ripping to rough 
thickness Table Saw 1 use Gauge No.W-1 

4 Box-Planing 1 Planer/ Use Box-Planing 
Face Thicknesser 2 Jig No.2 

5 Box-Planing Planer/ Use Box-Planing 
Adjacent Face Thicknesser 2 Jig No.1 

6 Box-Planing Planer/ Use Box-Planing 
Opposite Face Thicknesser 2 Jig No.2 

7 Box-Planing Planer/ Use Box-Planing 
Adjacent rough face Thicknesser 2 Jig No.2 

6 Box-Planing Planer/ Use Box-Planing 
One face to get Thicknesser 2 Jig No.1; Use 
corner clearance "M" Gauges TL-1; TL-2; 

TL-3; and TL-4 

9 Box-Planing Use Box-Planing 

Adjacent Face to Jig No.1; Use 

get comer clearance Planer/ Gauges TL-1; TL-2; 

"M" Thicknesser 2 TL-~· and TL-4 _, 

• 
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Figure 2 - General Appearance ~f a BOX-PLANING JIG 
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J L +I 'A" .. 
r 
I 

Figure 3 Cross-section s-s' , BOX-PLANING JOG No. 1 

•• 
L + '"'° 

J 
r 

,, 
~ f- I "A" ------ -· -- --· ..... -----·---t 

Figure 4 Cross-section S-S', BOX-PLANING JIG No.2 



Figure 5 

- 99 -

Wedge-shaped FILLER BLOCKS 
(Shims) usad in BOY.-PLANING 
JIG No.1 

Figure 6 

Fal.c.r f>\.o'k 

FILLER BLOCKS in 
BOX-PLANING JIG No.2 
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ANNEX XIX 

SOURCE DOOJMENTS FOR 
HANO-OU'l'S DURING SEMINAR/WORKSHOP 

Bassili, A. v. 

Brion, H. P. 

Brion, H. P., Cruz, c. c., 
Garza, P. B., & Mariano, L. M. 

Brion, H. P., & Santiano, w. J. 

Canela, E. Q. 

COdy, D. 

Monnett, c. G., Jr. 

Paavola, P., et.al. 

Paavola, P. J., & Ilonen, K. 

-----oOo-----

Ml.THOOOLOGY' FOR THE PUROIASE OF WOOD­
WORKING MACIINES, UNIDO, ID/WG.256/26, 
Lahti, 1978 

DEK>NSTRATION OF cocnmr WOOD U'l'ILIZATION 
IN LCM COST HOUSING, UNIDO, DP/ID/Ser.Bl 
484, Vienna, 1984 

MANUAL ON DOCUMENTATION AND IHFORMATION 
SYSTEMS FOR FURNITURE AND JOINERY PLANTS 
IN DEVELOPING COUNrRIES, UNIDO, ID/315, 
New York, 1984 

LCM-COST AU'l'OMATION FOR THE FURrUTURE 
AND JOINERY INOOSTRIES, UNIDO, ID/154/Rev.1, 
New York, 1983 

PRODUCTION MANAGEMENT FOR SMALL- AND 
MEDIUM-SCALE FURNITURE MANUFACTURINL 
FIRr-15 IN DEVELOPING COUNTRIES, UNIDO, 
ID/300, New York, 1983 

MANUAL ON UPHOLSTERY TECHNOLOGY, UNIDO, 
ID/275, New York, 1983 

KNIFE GRIHDING AND WOODWORKING MANUAL, 
Dependable Machine Co., Greensboro, 1954 

FURNITURE AND JOINERY INDUSTRIES FOR 
DEVELOPING COUNTRIES, UNICO, ID/108/Rev.1, 
New York, 1981 

MANUAL ON JIGS FOR THE FURNITURE 
INDUSTRY, UNIDO, ID/265, Hew York, 1981 

... 

' 
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ANNEX XX 

JOB DESCRIPTION 

Furniture and Joinery Production Expert 

Three (3) months 

Nuku'alofa, Tongatapu, with possible travel 
within the country 

As soon as possible 

To up-grade the fumiture and joinery industry of 
the Kingdom of Tonga through the training of key 
industry personnel in seri&l production techniques, 
proper maintenance and npair of machiner/, 
equipment and cutting tools, the design, fabrication 
and application of production jigs and fixtures, 
proper choice and a:E>2lication of adhesives, corre~. 
selection and use of production abrasives, and the 
introduction of basic industrial plant practices 
that will help assure the continued correct and 
effective use of the ~echnical know-how thus 
transferred. 

The Expert will be assigned to the Ministry of Labour, 
Commerce and Industries. The Expert, in cooperation 
with the officers and staff of the counttrpart agency 
and some selected industI)' leaders, will provide "on­
the-spot technical consultation" to the firms chosen 
by the Ministry to be the recipient of technical 
assistance during this mission. The Expert will: 

conduct seminar/workshop to train key i11dustry 
personnel in the aspects of furniture a ld 
joinery production operations enumerated in the 
preceding paragraph. 

demonstrate the techniques and practices 
presented at the seminar/workshop in each of the 
furniture and joinery factories which participated 
in the seminar/workshop. 

conduct an evaluation of the effectiveness of the 
mission, and recommend the course of action and 
industry aspects to be covered in succeeding 
follow-up activiti~s under th& technical 
assistance progrAJMle • 

Woodworking Engineer with extensive practical 
experience in small and medium levels of the 
furniture and joinery manufacturing industry, as 
middle and top levels manager. consultancy experience 
in furniture and joinery products manufacturing in 
developing countries desirable. 

English 
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ANNEX XXI 

JOB ~CRIPTIOO 

Woodworks Plant Maintenance and Repair Expert. 

Three (3) months 

Nuku'alofa, Tonqatapu, with possible travel 
within the country 

As soon as possible 

To up-grade the furniture and joinery industry of 
the Kingdom of Tonga through the training of key 
indUstry personnel in serial production techniques, 
proper maintenance and repair of machinery, 
equipment and cutting tools, the design, fabrication 
ar.d applicEtion of production jigs and fixtures, 
proper choice ind application of adhesives, correct 
selection ana JSe of production abrasives, and the 
introduction cf basic industrial plant practices 
that will help assure the oontin~ed correct and 
effective use of the technical know-how thus 
transferred. 

In cooperation with the Furniture and Joinery 
Production Expert, and in consultation with counter­
part officials of the Ministry of Labour, ~mmerce 
and Industries, the Expert will: 

train local counterparts in plant maintenance and 
repair systems and techniques as applied to 
furniture and joinery manufacturing shops. 

provide "on-the-spot consultancy services" to the 
local furniture and joinery factories. 

assist in the conduct of training courses for key 
industry personnel 

assist the Furniture and Joinery Production Expert 
in the evaluation of the mission and formulation 
of follow-up activities. 

Mechanical and/or Electrical Engineer, with 
l~ experience in maintenance and repair 
activities in furniture and joinery factories. 
Experience in personnel training ~n plant maintenance 
and repair activities desirable. 

English 

.. 




