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'l'he Monetary ur.it of Western Samoa is the Tala or Western S3m0a.~ Do~~ar. 

The official rate of exchange for the Western Samoan Dollar at the ti?:'~ of 

this mission was WS$2.2767 = US$1.00. 

'l'he followir.g acrony::-s are ~sed in ~is Report: 

ti":JJP Uni teC. Nations Developme:-.t Frogra::ur.e 

tn."IDO United Nations Industrial Developnent Organization 

A hyphen bet\'een nur..bers (e.g., 1-15) indicates the full range ir.volve~, 

inc ludi."lg ';he bee:; i::-:.in:; a."\c enc poir. ts. 

A f~:.1 C' ........ -- --r (.l is ~sed to i."l::icate C.ec:=.a.ls. 

'Ihe fo:lowir.g sy::-.:oo:s anC./or al:lbreviaticns are used in t.~is Report: 

" 

' 
EF 

cu. f~. 

::u. ir.. 

Ft. 

has. 

Ltd. 

S-'S 

inch 

foot (or feetl 

"per cen tum", rnea."1.ing 1 /1 00 

"aoarc Foot" (er "Soard Feet") , measure of wocj 
vol\::la, 1-inch ~~ick, 1 foot wide & 1 foot lcng 

cQic foot (or CQic feet) 

cubic meter 

foot (or feet) 

hectares 

"Li.Dlited", referring to limited ownership of 
business firm 

Surfaced-four-Sides lumber boards 

Mention o: co::-.;:a.::~· r.a::-.es ar.d proc'..:C': !.::ran:!s does not irr.ply endorse:::er.t 
by the United Na-:.io~s InC.~s:rial Develop::le~t Organization (UN:D~). 
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I. I ~'ffRODUCTION 

1 • 1 PROJECT Et.CKGRCL~ 

Western San:oa is ccvered ~ith a siqnifica~t CI:lount of tropical h3rd­

wood timber forests, particularly in its forest areas in the island of 

Sa•Jai-i. A :r.ajor portion of the ti.r.ber procucec in t."le forests of 

venear. C:-!ly a 

very small portion of the forest ti=~er yield is co~verted into se­

condary wood products. The furnitl.!re and joinery ?rocucts t.~us pro­

ci:ced accot!-.ts for aboi:t 1 C\ of t!-.e tiel:::er yield of t:."'le cou.'lt....'"'Y. ":he 

re:::air.der is used for construction p-.;.."'POses. T'r.e fu.-""?liture or joinery 

':ic ~arket, for the ~-uality of t~e proe~c~s are ee:i~itely far below 

t!-:e level accepta=::.e in C-.e fo::ei<;n :::arket. 

A previous mission conducted ':l.'1Ce:: UNDP/FAO/UNIDO Project DP/RAS/86/075, indi­

cated tr •. 3t t""° r.ajor pre-req~isites for a. cesirable rate of development 

of the furniture and joinery industry in Western Samoa, to wit: 

and 

ii. The provision of technical assistance to tile ind1:stry in 

order to improve ~roduct ~uality and increase the output 

of production operations to more cesira!:lle levels. 

As a result of their appraisal, the Government, on 31 March 1988 requested 

UNIDO to assist the existing furniture industries in Western Samoa in ap­

plying principles and techniques involved in the serial production of fur­

niture and other wood based items and in upgrading the quality of their 

products. A new project, providing for 3 months of expert assistance 
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SI/SAM/88/801 was approved. Horatio P. Brion, a furniture production 

expert, undertook a two phased mission, the first phase from 4 November 

1989 to 3 December 1989 and the second phase from 26 March to 17 June 

1990. His duties are given in Annex I. 

It aims to assist the existin~ furniture industries in Western Samoa in 

applying principles and techniques involved in the serial production of 

furniture and other wood-based items, and in upgrading the quality of 

their products. 
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I! I IBE SECONDARY. WOCD PROCESSING 
I NDUST8Y OF ~-:ESTEF.N s.;~·~OA 

ApproY.i..:nately 15 establis:-;ents cc:::.:;rise :.'le seconcary •,,:cod processi:ig 

incustry of ~estern Sa=~a. These woodworking shops range froo cottage 

i~dust-.ry level enterprises to s~all scale seoi-mecranized furniture and 

joinery product manufacturing operaticr.s. These wocdworking firms are 

~or.ce::trated ~ainly in the town of npia a'd its i~:.ediate environs. 

'.I\-ro c! the firt::s are a:so enga;ed the ~.a.•~fact::re of jcinery products 

and a li::.i~ed ~~ntity in design of ti::~ers ~'OCcAcrks. Cr.e firn:, esti-

~at~d to be the larges~ shop in the co~try, also produces components 

=~::: hcusir.g and sc~oc~ buildir.gs constr~c~ion. In general, t.~e proC.ucts 

~ffered =Y the incustry range fron ha::cicraft ite.~s, sir.ple cesign ward-

.:!ocr ar.d door jait'.bs, ft"inccw a::d wi:::Ow fra:::es, ar.d other i tel!IS s~ch as 

.::;;.ff::.:is and pl<!.11ter boxes. 

Eurr.i :::.ire ar.d joinery froducts, as a ft"i°.ole, have comparatively much 

lc~er q~ality than corresFonding prod~cts i:anufac~ed in and sold by 

Southeast Asian developing countries. The predomir.ar.t ~anufacturing 

syste.~s are still highly artisanal in nature, so that both quality and 

::iestic r:::.ari<et. 

The industry has an estimated =.axi=ium la!x>ur c"lmpli.r.lent of around 160 

workers rlurir.g the pe~k season (t~at is, the Ch:'ist:ias and New Year 

season) al".d, on the avera:;e, 100 workers c~ing the rest of the year. 

There is hardly any ilr.prove::ie."\t in both ~~e quality of its products a."ld 

output :if the inc\!stry since the visit of this Consultant 15 mont.i.s ago 

during a ~issicn under UNOP/FAO/UNlDO Project DP/RAS/86/07~. 
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2. 2 D<DUSTRY FCL::r~TIA:..S 

2. 21 T~.ber Resc~ces of :.~e Country 

Using the results of the 1977-78 forest inventory and the rate 

cf depletion of the forest stand as a result of loggir.g operations 

conducted b;r t.r.e San:oa Veneer Products, Ltd., Samoa Forest Pro­

cucts, Ltd. and ot~er logging firms, together with the average 

a."1.~~al conversion of fcrest lands into a;ricclt~ral la.~cs (esti-

matec at 308 hectares a."'Ulually) the forest resources of the 

cour.~-y in 1~68 was esti.."lated at around 20,COO hectares, with a 

c~~ting ;ote~tial of a!;out SJ.7 cubic ~eters cf logs ~er hectare 

cf r.a~"..l:al cc:::::-.ercial fcrest land. Consicering t.~at t~e govern-

~er.t allows a total of roughly 100,000 cubic meters of saw logs 

t= ~e cut a.-..r.~ally, it appears that t.~e exis:.ir.g forest reso~rces 

of t~e ccu.~·~ can su:port a good-sized secondary wood processing 

inc~~-:..-y for ~e ~ext 17 years with a.~ple wooc ~.aterial s~:ply for 

an est.:=~ted p~pt!laticn of aro~ 180,0~0 people. 

~~pc~er ~raining Faci!ities 

There are currently 2 institutions which provide training facili­

ties for the ca::pentry and woodworks industry. The ~estern Samoa 

Technical Institute is primarily concerned with the training of 

you.~; ~eople fer ci'.e crafts anc traces. Grad~ates of the course 

in ca::pentry, s:.ill have to undergo at least 3 years cf apprentice­

ship before they can be fully admitted as regular workers in the 

indus:...'"Y. However, it ~.z.y take a longer time for the same graduates 

to be -:rained ar.J to fi.:nction effectively as workers in the furni­

ture ar.d joinery manufacturing industry, for their training and 

experience are principally geared to the needs of the construction 

industry. 

r.nct:.er tr~ir~~;i~s:i:u:e for the traces a:.d crafts was r.ore 

rece~':l.y es:azl~shed by the Don sosco =:others (a religio~s 

orga~ization), also i~ the capital t~n cf.Apia. Its course of 
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s':udies res~ble closely that of the Western Sa.~oa ':e~~-~ical 

Ir.stit~te. Eowever, it appears that there is ~.ore er.:hasis in 

training the s~udent to prepare theill for work in the ~.anufactur­

ing industry. There is no basis yet for evaluating the perfor­

mar.ce of the graduates of the institutions as only a few of the 

gracuates have been working in the local furniture and jcinery 

manufacturing industry. 

It appears that the fu..--niture and joinery indust.;y has not given 

serious ccnsiceration to t::.e FOte~t:..ial ber.efits t~..3.t ~i~ht =e 
cerived by a r:10re ir.te~.sive s~pport a.~d cooperation ~ith t.~ese 

~air:ir:g i::stitutions. Lately, ~o..-ever, the leaders of the furni-

ture a~~ joi::ery r..an~fact~ir.g industry ~est have realized the 

need to review their relations~ip with the WS~I for a =.ore posi-

view of the significant number of Samoan migrants to New Zealand 

and Australia, resulting in the depletion of the industry's skilled 

and highly skilled workers. 

2.:?3 N:-::1.-traditicnal ~-~terials Resources fer the Furniture and .Join..=:i: 
In.:iustrv 

In view of t~e renarkable gro~t~, in t.he l3st few years, of the 

ratta.~ and bamboo fur~iture industry ~n t:.e Philip~ir.es, and the 

rattan indus':ries of ':!:ailand, Indonesia a~.d ~:alaysi.a, interest 

in Western Sar.;oa has been focused to the possible ~r.ufacture of 

furniture products using rat~ poles and/or bamboo. Recent 

surveys indicated the availability of bamboo which is of the 

specie that can be used for the manufacture of ba:r.boo f~rniture 

items. There were sorr.e reports that vines having the characteris­

tics of rattan (Cal~.us family) are in existence on the western 

slopes of the ~.o~tain rar.ges in the island of Savai-i. Si~~lar 

reports also point to t~e existence of rattan in t.~e eastern 

forests of t~e islar.d =f ~polu, near the town of A:ei?ata. 

sf!orts are now being ~.a.de to ascertain ";he veracity of these 

reports. 
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'!::.ere are, ::.o..-evt::r, cer':ai:i grass s~e::ies, locally knoi..-n as 

fields of Western Sarri~a. Sa.~ples of Lafo ~ere obt.:lined ar.cl i:li­

tial tests to produce woven lattice r..a':erial from Lafo indicate a 

high potential for its use in f~r~iture making. Similar tests 

are pla..~necl for the conversion of ~ar.i-.:...~iu into cc~ponents for -:::.e 

manuf; .::t"t:re of furnit~e. 

I IL THE FIRST PHASE Q.E TEE PROJECT 

In co~s~l-:.ati.on with ~~e cc~.~e:-pa~~ o!:icer fro~ ~.e De~ar~~e~t of 

Eco:io::-.ic Development, ~~. ?>~isiolo Scfe, ~e following were a~ -:ed as 

the ir.neC.iat.e object.i\·es of tr.e f!.rst p~ase of ~~e Project: 

':"o F==·-:id~ ~:-.cc t~==--~ical ass.:.sta::ce ::n t::e for=. cf advice 

a~d recc::-::.e~=atio~s ~c ~he ~a~~i~~?a~~~; :ir=.s on the ~os~ 

ii. 7o identify proble.~s which are common to the ind~stry and 

siqnificant enough to be eealt with during workshop sessions 

planned for t.~e second p~.ase of t~e Project; and 

iii. ~a fcr?:tulate a co\!rse of action for ':..~e second phase of t~e 

Project on t.~e b~sis of observations and fincir.;s during t:.e 

first phase. 

3.2 INDUSTRY PAP.~ICIPATICN 

The following firms participated in t::.e first p~as£ of the Project: 

1. LOber Industries, Ltd., r..anufacturers of wooden furniture 

and joinery froducts1 which was visited on 5-7 and 

25 Septe.'":'.ber t 989, 

2. S.F. Young Furnit~re and Co~struction, manufact'.!rers of wooden 

fcrni ';~re anc joir.ery prcd·.;cts, a:-.c b\.:ilcers' woodworks 1 

whic~ was vis~ted on 11-il ana 26 Septel!'~er 1989, 
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s.:..l\·a ~=:::.clste:y, i::-::erior f::~.:..s:-.ers and ::-.a."l;.::ac';:.;rers cf 

uptolstered f::!'.'?liture a~c fur::ishir.gs, ~ith p:ans to 

establish a woodworking shop to fabricate t..~e wooden 

fra.~ewor~ for their fully-upholstered f~niture line1 

· .. ·::ich was visited on S-9 Septe.-::ber 1989, 

4. i>;estern Sa."'loa Coco:i.u-:: \\ood Products, Ltd., I:"..an:.i:acturers of 

coconut ~-ood l~ber and joinery products; whic~ was 

visited on 14-1 5 and :?2 Sept:er..ber 1989, 

Se?te.-::ber 1989, and 

C. =~a~..a~~ A~i, ~ooden ha~~icrafts ar.d lea~t~r gcoCs s~=p, ope-

rating at cottage incustry level, which was visited on 

2i Sep-::e:::=er 1989. 

':':1.e ::-.a.-iufact::ri..ng shops of the participating firrr.s wera visited and 

their manufacturing technfques were observed. Wherever possible, 

ad-hoc advice was given on techniques and practices to improve the 

product quality and production out~ut. 

io:-.s/recc::-:-.-a:-. .::a:ic::s are prese:;ted A.-.r.exes TI to VI T. 

It is esti.":".ated that tr.ere are at least another 5 or 6 furr.itu.re shops, 

ranging fro~ the handicraft to the se::ii-mecr.ar.ized l~vel of operations 

w~ich could have been served b~t for lack of tir.le. It is felt, however, 

::.at the six participants in t.~e first phase of the missjon represented 

a geed cross-section of tre industry, so that any pl~ns for U-.e second 

p~ase c: the Prcject based on t.~eir operating characteristics s:.and a 

g:.X: ::-.a:-.ce ~f '.:::eing e!:fective and :-elevar.t ~ the needs of t'.-'.e o':.!'.er 

fi.:-::-.s :-/J~ :-ea.c:.ed du:-ing the f.:..rs~ phase. 
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3.~1 ::=.aw ~aterial Prc~le.~s 

i. Ina~quately dried sawn-ti=~er is still the preco:ninar.t 

cause fer '±.e -:.:.,cesira=le low quality of ~he woocen furni-

tu.re and joinery pro;~cts. 

ii. In ti:e case of rattan fu:ni tu.re products, t.'1e use cf i..-::-

ported low grade rattan poles (principally Grade C wi t.'1 a 

few poles which could pass for Gra!e E), aggravated by 

lead to lcw ~·.:a::.i ty a:-.:: COS':. of t~.e ;roe~~. 

i. ':"'.r.e :ber.efi ts to );;e derived frc:n "serial prcd'..:.c~io:r." tech-

-:he Civ~~sit"Y cf ;rc~~ct Cesig~s. 

ii. 2ven the better =.ec~ar.ized s~ops use their ~achines !:'Dre 

as tcols rather t~.an i~dustrial equipment, so that =.achir.e 

set-'..l.ps are as frequent as the m:mbei: of workpieces being 

proc'.lced. 

iii. Prirr.arily duo to ~~e ins~ability ~f tl'.e wood ~aterial (gree~ 

or i~adeq'..:.ately air-c.ried l~~er) furnit\:r9 cc~ponent par~s 

have to ~~ reworked and fitted to the next cc~pone~t before 

tl".ey could be prope:dy joir.ed together at t.'ie asse.":'.bli.r.3 

section. 

iv. Sanding with coarse sandpaper has become a conventional 

solution to the poor surfa~e preparation resulting from 

lack of proper ~aintenance of t.~e planer or jointer knives. 

v. 'rr.e only industrial fini.s!".ing material readily available in 

~~e co~~~"Y is ~ clear :inish coating commercially kn<YWn as 

''polj~e':.hane varr.is!".". ':!".is is a relatively lo:1g-C.rying 

finish ccati~g. I~ is co;.~=~ly applied by crushing. 
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vi. The absence of q~ality standards in t.!-.e country, both with 

respect to materials and finished furniture pieces, make it 

hard to institute quality control activities in the furni­

ture shops. 

3. 43 Other Shop Activities in S•J.pport of Prcduction 

i. Inadequate or improper maintenance of production machinery 

still characterizes the furniture shops in the country. It 

is not uncomr.\on to observe that at least 20\ of t."1e total 

; .: -·· 

machinery cc~ple:r.ent of the shop is either out-of-order or 

not in good operating condition. 

Tne sa.~e u~desirable situation also exists in t!-.e ~ai~te-

nance of cutting tools (knives, bits, etc.). 

iii. Although each shop disposes of its saw-dust and shavings 

resic~es, it appears t.~at less attention is given to t.~e 

cisposition of lumber cff-cuts. This practice results to 

the clogging of vital production areas which are used for 

storage of the off-cuts. 

iv. None of the shops visited showed any concern for fire 

hazards and machining accidents. 

3. 44 Ot!:er Pro!.Jle:-..s 

~;;.-:1erous ot.'":.er operating pro!::ler.is ex:..st. r.o~:ever, t:O.e ::;rcblens 

enumerated above need to be addressed at the earliest possible 

time, if the indust-"'j' is expected to develop in the desired 

direction. 

IV. COURSE QE ACTION DURING SECOMD PHASE 
QE ]}[ PROJECT 

4., !~COE CF i:=:ch1:rc;...:.. 1-..SSIS':'1..:i:E SERV:CES 

':"he magnitude, diversity and scope of the industry's problems described 

above and the nature and work habits of the people involved in the 
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i~d~stry, indicate t.~e advisability of the following prcgrar.i::-.e of action: 

~ransfer of kno~-how will be pursued at bot.~ tr.e acade:nic and practicum 

sta.~dpoints. Topics involving solutions to the enur-..erated problems, 

including such topics as may be suggested by the industry, will be pre­

sented and discussed in a Ser.li.nar-~orkshop series, involving t.~e parti­

cipation of the er.trepreneursjmanagers themselves, on o~e side, and 

their key production personnel on the other. Production concepts will 

be presented during the Seminars, demonstrated/illustrated during the 

workshop sessions, and their application monitored by the Consultant 

de.ring his scheduled visits to the participants' manufacturing shops. 

I~.::.ediate application of the newly introc~ced concepts/inct.:S-;ria: prac­

~ices will be stressed ~rough "Group Work Assignments" to be worked 

cut ~y participa~ts in-between Seminar-~orkshop sessions. 

':'~e i!:'ir.'tediatP. need for such a progra::-.=e of action is an adequate venue 

~~r t~e 5=::-.inar-~orkshop sessions, Freferraz~y or.e whic~ has tte ~asic 

~ac~i'-es !or training woodwcrking persor.nel. ~alks with ~~e ::~ncipal, 

s~b£equent inspection cf t.~eir woodwcrking shop facilities, have con­

vinced the Consultar.t tr.at WSTI wot:.ld be a very good ver.ue for t.loie 

proposed Seminar-Workshop Proqrcu=e. The Principal of WSTI has agreed 

o;o host the Seminar-Workshop, in cooperation with ti'e Department of 

E:~onorr.ic Develop:nen t and the United ~:a tions Development Proc;ra.-:u:-.e 

(~?i3, ~es~er:'l Sa.~oa). F.e has also cffered the services anc pa:~ici-

pa~on of ~~e UN vclunteer assigned to the ca::pe~~ry shop, and r..ost 

possibly, the services and participaticn of some of the :nore advanced 

students in its carpentry course. It is suggested that the Dep~rtment 

of economic Development finalize the arranger:ients with the WSTI, based 

on the details of the progranl\e Which will be furnished by this consul­

tant sometime in April 1990. 

4. 2 0:-.::..:"A'Z"IVE L!ST CF TOPICS FOR DISCCSSION nu:..n:G Tr::E SE.~m;..R-~CR.1<.SHCP 

~.21 For the Ent:epreneur/?~agcr Gro'.lp: 

i. Product Costing 

ii. Plant/Machinery Uy-Out 
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iii. Plant/Machinery/Cutting Tools Repair & Maintenance 

iv. Q~ality Control 

v. Production Cor.trol 

vi. Selection and Use of Proper Materials & Supplies 

vii. Wood Finishing Systel:lS ~ Techniques 

viii. Personr.el ~!anagement & Inccstrial Safety Progran:mes 

4.22 For the Key Shop Personnel Group: 

i. Machi:-.e and cutting Tools Repair & Maintenance 

ii. Proper !".achir.e Cperaticns/t!se 

iii. Fleer Level S~pervision 

iv. !-!ac.~ine ScheC.cli:-:; anj :-::anni:-:g 

v. Q\.:ality ccn~cl Procedures and Tec~:.i~~es in Proc~cticn 

Operations 

vi. Documentation ana Ir.for::iation Syster..s, Factory =loor Level 

vii. J'oir.ery '!ec!-:.iques 

\•iii. Safet:l· in ~\oo=;.-orki.."lg C>;:erat.ic:is 

----- 0 0 0 -----
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PfdJJECT R:R 1ltE 00\"'ER'-.""'IE'\T OF \\"ESTER.'\ SNt:>:\ 
Assistance in the ~lity and Improvement of Furniture Industries. 

JOB DESCRIPTION 

SI/SA."1/88/ 801/11-01 J 12209 

Post title: Furnit~ production ex-pert 

Duration: 3 months 

Date required: As soon as t>Ossible 

Duty station: Apia, with possible travel t.:ithin the countr: 

Purpose of the project: To assist the existing ~urniture industries in 
western Samoa in applying principles and techniques 
involved in the serial production of fu!'"niture and 
other wood-based items and in up-grading the quali t.y 

of their products. 

Duties: The ex-pert shall be assigned to the Economic 
Developnent Department. In collaboration t.:it.h his 
counterpart from t.hat Department the e>..i:iert. t.:ill 
provide ad-hoc assistance to existing furniture 
plants to enable them to apply principles and 
techniques involved in serial prodt.rtion of furniture 
and joinery and to up-grade the quah ty of their 
products. In particular he t.:ill be ex,:>eeted to 
provide advice in the following areas: 

v r 1 ,,,1- 1,. 

-Design, fabrication and installation of jigs 
'fixtures suitable for the serial production 
furniture and joinery items; 

and 
of 

-Proper utilization of adhesh·es and abrasi Yes 
appropriate to furniture aianufacturing; 

-Finishing systems and proper application of 
finishing materials; 

Applocat1•1ns and c~mmunicat1ons reqard1ng this Job Drscrip11on should he srnl To 
I I ' I 

Project ,PersonQtl Recruitment Branch,,Oep•rtment of lndunrial Oper•t1om 

UNIDO,, Vienna,lntern•tion•I Centre, P.O. BoJll 3()0, A-1400, Yuinna. Austri~ 



-l'rq•.'r m."!l?l~Cn."1!lc,• c.!· produc!1m1 C>qu1rm<·nT in·:1u1ir.:.: 
1113lnten."L'1Ce and repair of i..'Ocx:h.:orii:in.c t.oois; 

-ProdlJ<'tion arl\J quality control on all aspcct.s o: 
furniture manufscture; 

-Prototypes of furniture items produced as a result 
of the ne\,,; met.hods mt.reduced throlU!h this project. 

He wi 11 also be ex-pected to draft technical reports 
that will be prepared on an ad-hoc basis, cO\:erir•" 
some or all of the abm:e topics, to seri:e for 
training and reference purposes. If appropriate he· 
shall c-oncioct short intensiYP courses for fartory 
p.,rsonncl. 

He wi 11 also prepare technical reports, cO'l:erimr some 
or all of the abm:e topics to sen·e as trainiru;: and 
reference p;.irposes. A tenninal report wi also be 
prepared. It wi 11 identify th~ probiei:.s of the 
joinery a."ld furniture industries and make appropriate 
recorrmendations, addressed to the mana.g:ement. of t.hc: 
plants, the gO\·errunent authori tics, and if need be, 
international organizations. 

Qualificatio11s Engineer or wood technologist \.:ith considerable 
e>..i:>erience in ~irur smal 1 furniture and joinery 
plants. E'\.--perience rn de\•elopiM countries hi~hiy 
desirable. 

Language F.nglish 

Background infonnation: A good '\'Olume of timber produced from the forests of 
~es tern Samoa is ex-ported as sai..n timber and \·eneer. 
A very small portion of the forest timber yield is 
com·erted into secondary wood products. \\-nate\'er 
furniture or joinery products thus produced are sold 

•only in t.he domestic market for the quality of the 
products are definite~, far helm..: the le\·els 
accept.able on the foreign ir.arket. 

There also exists in Western Samoa sufficient coconut 
wood as the country has an on-going coconut 
replanting programm<>. Current lc\·eis of replantiru:: 
activities w-kc an estimated 18,860 MBF lround 
measurr'l nf CO<'onut. st1?· · avai lahlf> annual! r to th<· 
wood processirur indust f the countr:.·. 

Coronut 
Sam<i:i 
i..tl i ch 

wo . 1 s currently kY: l n~ 
Coconut \\ood Pn.Jucts Ltd 
i c:, j01 n T I:• o\.oneod h:.· th•· 

proces~.'•l ti\' t hr: 

((.,,.,I 'l.l •• S:\1.itl I I ! 
\.r:s t i:·rn :::.a.'l' •. ,;, ·1 ru:..; t 



Estates Corporation <WSITCl and th-.:- De\·elopnen~ Bank 
of ~estern Samo::i IDBIA::ii. Tni~ sa1..-;r,ill also operates 
a pressure treatment plant for th•· prcxiuct1or. of 
fencing posts ruad electric po\..er transmission and 
lighting p:>les. The comixmY also has a modest 
moulding plant.. 

In spi t.e of the a\-ailabili t.y of ample wood materials 
and relati ,·ely loi.; levels of labour costs, t.he 
secondary wood processing industry of the country has 
not de\'eloped satisfactorily during t.he last f e\..: 
years. Difficulty is still ex-perienced with regard 
to imprO\·ing further the qua! i ty of locally produced 
furniture and in producing for e,._-port hip;her value 
added wood based items. furthermore, the utilization 
0f coconut \."Ood for furniture and rthe!" sirr.ila!" it.ems 
;s not comm•n in spite of th'=' abundance and 
relatn·elv lo\."e!" prjc~ of t.his material as compared 
to traditional hardt.:ood species. 
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25 September 1989 

Dear Mr. LOBER: 

Please find attached a li~t cf imprcve~ents tha: should be ic:ro­

duced in your wood~orking operatio~s in order to attain better 

quality products anc, pcssibly. lower production costs. 

Er~~0sed also please find the ori£inal tracing of the proposed 

factory l~y-out un~er the expanded operations you plan to i~­

plement in the near future. 

co::\·e.-.: t::-.ce. 

r1ea~e ~::e cha: the above-~escribe~ :echnical assis:ance serv:ces 

were pro\·ided your firrr auring the FIRST PHASE of UNIDO Project 

~o. Sl/SA."'./88/801. : .:·~·.:;i:- ::--:: UNDP-APIA (WESTERN SAMOA). ::-.': co_ 

?!"cje:ct · ... :i:! 

sn~~.0 ~lve materialized by th~c. so that more benefits ~ay be a:-

t~ined by your firm during tne lransfer of technology acti\·:ci~s 

planned for the second phase of the Project. 

~!r. JOE LOBER 
Managing Director 
LOBER 1NDUSTRIES, ltd. 

Api~. Wt;:er~ Samoa 

Yours trul;, 
\ 

~~ ~ .... BRION -----

UNIDO Furniture Production Expert 
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UNIDO PROJECT No. Sl/SAM/88/801 

,:.55: 57 . .;~;::E ... ,., 
! \J LOBER INDCSTRIES, INC • 

1- OBSERVATIO~S AND r:ND!~~s 

A. c; e n e r a 1 C ~ s e r v a t i o n s 

1. Although there are indicaticns that good effcrcs have 
t:>et:n ~xe:-ce= ~c r.aintain an organizec! s!-,:~. "E:.TT~R 

HOUSEKEEPi!~::" practices can help improve the cro,..ded 
floor situation in the shop. 

:-:::k-
tr~:~in5 ~as ~~:e~ in a nu~b~r of oper~:ic~s :~~~~-~~~ 
the plsner-:~icknesscr, the join:er-surf~cer ~~~ t~~ 
table sa~. This indicates chat che existing lay-~u: 
does not suitably correspond to the sequence of cpera­
cions fer c~e pro~uct lines no~ being producec in c~~ 
shop. 

~ro~~r ~st c: ~ac~i~erv and equi?~en: nee~s f~r:~er 

a::~e.r.:.i.cn on ~:te: pare. of ::he •orKe:-s. ":\i::;:s" ~:-: 

the plar.er and jcin:er knives indicate wooce .• 1o:c.rk­
pi~ces ~:ill embadded with metal (nails, screws, 
etc.) were run through the ~achines. The camaged 
ffiachine-bed raising rr.echanism of the planer thick­
n~sser :s ano:her ir.~icaticn of this shortco~i~g cf 
the shop personnel. 

~. Corrective reachi~ing is e~ployed to even-out the cie­
fc:ci~e surfacing jo~s Attained on either the planer 
or the join:er. This is a "was!eful" pra:tice, for 
the corrective accion becomes a repetitive a~d co~:~y 
c~e, until the real source of the problem (kniv~s ne~d 
fJ be changed and sharpened!) is solved. 

Note: Pre~um~ly t~ere are other ar~as of the shop operations 
~hich need improvement. Howe~er, minimal shop operations 
during the period of the visit, prevented the Consult­
ant from a wider coverage of the operations. Most of 
the shop personnel were re-assigned to assist field 
personnel in co~pleting a certain contract job on time. 

B. Stace of Machinerv Repair ~nd Maintenance Practices 

1. fyrcher improvem~nc of maintenancP techniques (in t~r~s 
of frequency cf m!intenance checks and re~~lar lu~ri­

cation activities) is needed. Lubricatin~ por:s and 
fi:tings en all :-:-.ac:.ines should be kept dean and un­
clogged. 

2. Wooden machine fences ( as in the vertical spindle moulder) 
should be regularly checked for squareness with the ma­
chine table. 



Lober Industries, Ltd. 

3. A!! the ~~ives on bc:h the planer-chicknesse: and c~e 
jcin:c:-su:face= ~a~e concave edges a~o~: c~e ~~=­
ler.;:h cf the knives. !his situation in=ica:es :he 
need fc=: 

a) he-~rair·ng the machine operatcrs co feec c~~ 
F: ~; .. ;:: :eces e\·e:--.. ~y th:-v:.=t=h::n.:t the "'""!°:2!.e len~:~ 
c: :ht kr.ives; an~ 

b) Re-~ra~n!ng the maintenance personnel to conduc: 
~c:e treq~e~: checks on the condition o~ cte 
c~:tir.g cocls installed on the ~ach~~es in :~e 
s~.:;:-. ar:d r~;:-lace ::he:r. 1.'i':h shar~:-?ed tools before 
a ~=:2 ser~cus problem 1like acu:e :cn:a~~~~~s 
=~ :~e cu':tirg e~ges) occurs. 

su!:2~:0 5:ze =~~: ~e~ri,g ~~y be used ~s :e~.2:e-er:: 

fo: :~F. lest -~eel. 

5. !n vi~ ..... cf :he ad:!i:ional machines which have beer. ac-
~~~=~~ :: ~~~= the incrPased mac~ir:!n~ ~·eds ~~ =~~ 
?:ac~e~ ex~a~ied :pera:ions, it ..... i:l bec~~e ~x=~~~~­
ly necessary, within the shortest fo:esee~~:e f~:~:e, 

to formalize the creation of a maiantenance 
sect:::-: ~.-:~h c·.:~~-:.:1 respcnsibility :o ~F.:e;:> :~:: 
rr.ach:r.es ;;nc c::~ cu:ting tools in gooc ~;:-e:ao::::-.;: 

condi:i~::-.. 

C. 0 t h e r ?-: a t t e r s 

1. !r. order co help keep the machinery in gooc wo:kin~ ccn­
diticn a: ail cimes, it is suggested that a sy~-::c~ ~e 
introduced whereby each piece of c~chinery is as-
~ i~ne~ un~~r che resp0nsibility of a worker ~~~ has 
been adequat<!iy trained on the proper use ar.1 ::-. .;.ir.te­
nance of the machine. The system makes it ~a~~at0ry 
for the responsible personnel to advise the Mainte­
r.ance Section of the need to service his machine, a~d 
tc allow only pro?erly trained shop personnel to ope­
rate the mach~ne. The responsible personnel will, of 
course, be given the comiilensurate authority to enable 
him t~ discharge his responsibilities p:operly. 

2. A significant amount of glue is wasted during edge-gluing 
operar.ions because the glue mix is too thick and 
a goo•:! ;.:-,:,·-.:r.: cf tnc glue is "squeezec-00:::" cf cl-." 
e~ge jo:~: ~~en ?rcssure is applied o~ the join~. 
7he pr~~nr consistency of the glue mix is such th~: 
it ca~ ~~ brus~c:! en to the surfa:es to be join~~ 
and the squeeze-out, if there is any, can b~ eas~:~ 
wiped o~f the su:faces with a moist piece of corton 
cloth ra~. This prac~ice will also alleviate the 
heavy load placed on the planer or sanding ia.1.chine when 
working on glued surfaces. 
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Lober lndustrie5, Ltd. 

3. The handsaw blade should NOT te ke;--:. under tension 
at the end of the working day. !c should be 
locsened a little after working hou~s and re­
tensioned before it is put in use a£ain. 

L. Sinil2rly, sanding belts installed on ~ichines, even 
portable sanders, should ~e locsened a little af­
ter the day's work is over. It 5~ould, of course, 
be re-tigh:.en~d before the macl.ine is used agai:-.. 

S. The above are just exampl~s of problens co~u:io~ to 
~~0d~0r~1ng s~:?s in ~e~elcF!n; :c~c:ries. ~:re 

of sue~ proble~s ~ill be deal: ~ith curing t~e 
s~~~nt phas~ of the Project. 

~l- OPERATIO~S EXPANSION Pl...ANS AND MACHINERY L~Y-OUT 

~- Easi: Assu~::!cns an~ Con~icer~:ions 

Tn~ follo~ing target product lines are expected to be pro­
c~:ec in th<: ex~;;.n:::ec C?Crc.:iccs prO§;r.?::-~-r,;;: 

1. :-:OL'LDH:GS 

!,OOJ Sc. Ft .. ~onth. in:reasic; ~r~:ua.~~ t: :,~-~ 

~c. F:./monch, in a SPA~ OF THREE YEARS, of any enc 
or more of the following moulded products: baseboards, 
scorias, quarter rounds, railings/ba~nisters, etc. 
The longest pie~e is 18 ft., while the widest piece 
is 7 in. This Consulta~t was informed that the 
4-sidP. planer re=ently purchased in Ne~ Zealand is 
wide enough to han~le the jo~. 

2. DOOP.S 

Louv~e Doors ---------­
Raised Panel Doors ----
Hollow-Core Doors ----­
Solid Doors -----------

30 pcs./rr.o. 
20/mo. 
60/mo. 
20/mo. 

3. FURNITURE (All custom-made Office Furniture) 

Desks (Solid Wood Constrnction)-----­
Cabinets (Solid W~od Construccion)--­
Book Shelves (Solid ~ood Const.)---­
T~hles (Solid Wo~d Construction)-----

S/r:no. 
2/mo. 
4/mo. 

4/~o. 

4. K!TCHE~ CAE:~ET~ 

NOTE: 

Solid ~?od Fra~ings. with Par:.icle 
Board far~d with Formica ~hcets------ 1 se""..hc. 

All furniture items will be coated with clear or 
painted finishes. 
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Lober Industries, Ltd. 

!. Sctes On anc Li~itatic~! of Prorosed Mactinerv I.a~-o~: 

1. The covered area of the shop ~ill be increased by 
constructing a roof over a 4.75 x 15.00 m. area 
~etween the existing shop and the present 
c::i:e builcin~-

2. A dry type of spray booth will be fabricated locally 
to fit the needs of the finishin~ operations. 
The spray dust ~ill be exhausted into a still 
~a~er ~r.::-cu;h~here the spray dust is eT.pected 
to be ca~ght on the w~ter. 

3. 7r<.!1SFOrt of ;.,a:.?:-'.:.;ls-in-prccess i..:ill bt: dcne -.·::r. 
t~e ~se of prod~cticn trucks, dollies, etc. :~~se 
~ill be dc3igne~ to be pushed through the :.~s~. 
wice alley ~ays identitieri on the lay-out p~a~. 

~ s~~t"~:e ind~stri~l ~ocd~aste extrac:io~ systr~ ~:::~ 
be designed, fabricated and in~tallec to ho:p ~is­
pose of th~ sawdust, sanding dust, shav!ngs. etc. 
The centrifugal fan, silos and cir-c 1 :~: s-:~.:o:-.:o:-:-:o 

~sy be erected in the area just behind =~~ =~::ec~ 
table (outside the present shop building). 

5. Tne ~!in constraint of the proposed lay-out is the 
relatively sm311 ar~a ~ade available to t~e p:-c­

ducticn of a widely diversified produ:t line co~-
posed of furniture, joine:.-y and builder's ~:-odwcri:s 
products. Thus, certain operations cannot be effi­
ciently perform~d simultaneo~sly (such as cutting to 
length on the radial arm saw and ripping for moulded 
products, among others). It is hoped th2t eventually 
a more corr.~ressed product line will be identified to 
allow rnore efficient p~oduction operations. Another 
alternative would be to separate the produc:ion li~e 
for furniture and joinery items from that for builder's 
woodworks (mouldings, doors, windo~s, etc.). 

6. The alloted area for temporary ~~orage is small. Hence, 
deliveries of fini~hed goods to customers should be 
made within the shortest possible time from co~ple­
tion of the product. 

7. Production operations should be based on the fabricacion 
of a 5eries of component parts of the P.nd product, 
s0 that the number and frequency of machine set-ups 
~ill be l<ept t.o a minimum. This immedia:e c:ije:r:ive 
may further b~ attained by the use of prod~:ticn 
jigs and fixtures designed and fabricated to be 
sturdy enough to last a desired nu~ber of p~oiuction 
runs. In short, the concept of "Sl:.?,1;..L ?:<O:Ji.·::r:o;;" 
Technique will be applied to shop production opera­
tions. 

'---oOo---
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Do:ar ~'.:-.\OUN.:;, 

Please !ind attached a list c! some observations and s~ggcsced 

re::-.-:::i.::l a:::ionsl.'hich this Ex?ert noted during the shon \·isi~ 

··-·-· . . -...... : . 

co your l.'0oc~~:rkin~ fa::tory last 11-13 Septecbe:r. :: ~s s~nce:re!y 

b2lieved chat~e indicated proble~s in your manufacturing facili-

ties and opcra:ions b~ a~dressec im~~diately so chat ycur fir~ ~.::y 

attain better quality products, and possibly, lower production 

' --.. 

~:sc~ss 

were provided yc:.:r firm during the F:RST P:tASE of UNIDO Project 

No. SI/SAH/88/801, through the UNDP-APIA (WESTERN SAHOA). The Se-

cond Phase of the Pcojec~ 1.'ill be undertaken early nex: year, Xarc~ 

-A~r~l. pcssiblv. It is sin:crcly hoped that sonc p0sitive rcs~l:~ 

shoul~ have ffiate:-ialized by th~n, so that more benefit~ may be a:­

taine~ by your fir~ during the transfer of technology a:::ivicies 

plann~d for che second phase of the Project. 

!·::-. STEPHEN f. YOtmG 
Managing Director 
S.F.Young Furniture and Construction 
Aoii, Western Samoa 

Yours truly, 
. / -
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UNIDO PROJECT NO. SI/SAH/88/801 

1£CH~ICAL ASSISTAKC£ TQ s.r. YOUNG FURNITURE AND CONSTRUCTION 

I- OBSERVATIONS AND FINDINGS 

A. PRODUCTION OPERATIONS 

There was minimal production activities at the factory 
during the three-day assignment to the firm. Or.ly four 
workers were assigned to the shop, to complete some con­
tracts for kitchen cabir.et and wooden crutches. The rest 
of the shop personnel were assigned to assist the fielc 
carpen:ers in cc~pleting a RUSH :cnstructicn jc~ a: a schc0! 
run by a religious or~er. 

Nevertheless, the production tLchr.iGues observed were still 
typical of those encountered in woodworking shops in many 
developing cour.:ries. The rr.achines were bein3 used as tocls 
rather than as industrial machines. 

"Cupping" p:-oblerr.s were encountered 1.."hen edge-glued boards 
(wi~h a total ~~dth cf aboau: 18 inches) were surfa:ed on one 
face. This Consultant suggested that both faces of each ~c2~: 
5hould be surfaced on the planer-thicknesser before another 
board is fed into the machine. This technique proved success­
ful in preventing the occurence of "cupping", and was followed 
when sutfacing the remainder of the batch of edge-glued boards. 

"Heel:'.ng" was also noted at the end of the felo." boards planed 
when the Consultant arrived at the shop. Two units of im­
provised work-horses were fabricated out of wooden off-cut 
pieces. One work-horse was placed be~ore the planer, while 
the other was placed at the outfeee end of the machine. T!>ese 
helped elimin;;te the problem of "heelir.g". 

It can be presumed that similar instances in the firm's 
production activities could be improved by the introduction 
of production jigs and fixtures, or by simply applying basic 
woodworking concepts (such as the need for balanced evapora­
tion of moisture from both faces of wide wooden boards, es­
pecially when they are rr.achined in green condition). 

B. GENERAL PLANT CONDITIONS 

1. The extensive practice of storing off-cuts in any place 
within the shop indicates the need for better and 
more strict "HOUSEKEEPING PRACTICF.S". Asicle from 
being veri~able fire hazards the piles of off-cut 
timber occupy valuable floor space which could be 
put to better productive us~. 
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"-· The floi..- cf "r:-• .:terials-in-;::ro:::ess" is not clear:y 
defined or tra:eable in the ex:scing rnach:ne:v 
lay-out. In fa:::t, the kitchen cabinet •as as­
sembled and varnished !n the machir.:n~ ~rea. 
This indicates that the existing ~a:hinery lay­
out joes not fit any raore the product mix cf 
the factory. 

3. A num~e! of rr.achi~es were noted to be out of orcer 
and have been stored on the sides of the s~~p, 
without adequate cover. It is suggested eta: a 
little money be invested in clear.in? ttese ~~-

c~:ne~. :over t~e= ?rcper!y ~c ~rev~~= :~s: =~~ 

c::.L: u~::es::-::le ele:r.~:-.:;: ::-:~. s·::::.::.:.; ,::-. ::-.. ~ 

: \: :-. :=l : •. ~ ! .:_ :. :-. .,: s : : \.! 3 : i ..: :'". . ,"' : : : ~ :- s ~ . : s : : ~ ~ :- ~ - :-
the rr.achines as so~~as possible anC pu: tr~::-:-· c:..:r: 
in the pro:u:tion , . 

!. lne. 

4. The stroke sander is in urgent need of reFa:r anc 
reconditioning •orks. The ~a:hir.e has ce~~~~::-a:e~ in-
to .in o::-ci:-:a::-y 
ac:ivities the . . . . . . rna:n1ne can oe ~ace :c we::-~ as :: 
~as designed for. This ~s a:-:::~er :::~:e~:~ ~~~=~ 

indicates :he need for a scrc~~er f!c~r l~~e: !~-er-

•:is ion. 

5. The upholstery section has been confined cc a very s~~ll 
and cra~ped ~rea. It is believed that this ope~~­
tion merits more attention from management, merely 
for the reason that U?~ols:ery materials are all 
i~porced and expensive. 

Ko:e: O:~er areas for possible improvement ~ill be ice~::­

fiec ahd d~~l: ~ith ccr::-espondingly during :~e 

second phase of this Prcje:t. 

II- OPERATIONS EXPANSIONft.ANS AND HACHINERY.LAY-QUT 

A. BASIC ASSUMPTIONS AND tO~SIDERATIONS 

The principal objective of the expansion plans is to at­
tain production ou:p~:s ~hich are three times cur::-en: 
output levels, in tuo years time from the grant of in­
centives by the government. 

!he ex~ansion pla~s call for the establishment cf ?ro­
cuction facilities for builder's woodworks and pre­
fa~ri=atcd housing cc~?oncncs, distinct and separa:e 
fro~ the furniture an~ joinery products manufacturi~~ 
shop. Each oivision, from the financial point. of vie·,., 
will be treat.eel as separate. prof.i,t c::enters. 
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An extensic~ cf t~e exi::ing she? building •ill be b~ilt 
to provide a floor area equal to th!' cucrent floor arP.a 
of the furniture and joinery manufacturing sho?. The 
f~rniture and joinery production operations will be moved 
into the new extension building, ~hile the pre-fabricated 
housing ccrr.pone~ts division 1."ill be installed in the a~ea 
to be vacated by the furniture and joinery division. Fa:i­
lities cor:i.~on to both divisions, such as K.D. or A.O. Lu~~e~ 
storage are?., maintenance and repair shop, produ=tic~ vf­
fice, worke~s· dressing and cornfo~t rooms, etc. ~ill be 
shared. Altnou~h prod~ction control and quality control 
activities ~ill be sepa~~=e fc~ tte two divisions, ca:e~:~: 
ran3g.;nen: 1."ill ~P c.c:-:-or. un:: to bo:.h. 

B. EXPANDED PRCD~CT L~~ES 

At full operations level, two years from the time gover~ 
incentives a~e ap?roved, the expanded producci~n faci~~=:~i 
will produce the foilowing product lines: 

FUR~ITCaE A~D JOI~ERY PRJJ~C!S 

lterr. 

Lounge Sets (corr.?osed 
of 1 settee, 2 end 
chairs, 1 coffee table 
& 2 end tables) .•••••••• 

Dining Sets (1 table and 

Curren: 
Outouts 

5 sets/mo. 

6,8 or 10 chairs) ••••••• 5 " 

Bedroom Suite (1 double 
bed, 2 chests of drawers, 
2 night tables, 1 dress­
ing table w/mirror, dres­
ser stool'and 1 easy 
chair) . • . . • • • • • • • • • • • • • • 4 

Office Furniture: 

Des ks ••.••••.••••••••••• 
Executive Chair ••••••••• 
Guest Chair •.•.••.•••••• 

8 
8 

80 

Doors (various types) ...• 16 

PRE-F.~.e. HJ:.:s ! ::::; COMP.J!\F..:-::s 

" 

units/mo. 

" 
" 

.. 

Fropcsed 
Ot!tputs 

15 setslmo. 

20 

12 

20 
24 

200 

" 

.. 

units/mo. 
" .. 

(Based on the wooden requirements of a 2-roc~ school 
building, 30 x 35 ft. floor area, with 35 x 60 ft. 
totGl ceili~g area made of ~ardboard p3nels.) 
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Item 

Structural Components 
(trusses, bea~s, purlins, 
ceilin~ joists, floor 

Current 
O;;t:iuts. 

joists, etc.) •.•.•.••••• 7,171 B.F. 
per year 

Interior/Exterior Sub­
assembl ies: (Doors & 
door jambs, windows & 
~indow jambs, parti-
tions, sicings, etc.) •..• 551 B.F. 

pe:r year 

Moulded Co~?one~ts : (base­
boards, T & G F:ooring, 
Scone-cut/ V-cut boards, 
railings/banniste=s, 
etc.) •••.•••••••....••••• 655 B.F. 

per year 

C. OPERATING CONDITIO~S A."\D LIMITATIONS 

Proj)05cd 
O:.::outs 

42,026 B.F. 
per year 

3,306 B.F. 
pe::- ye:ar 

3,930 B.F. 
per year 

In view of tbe: brge volume of sawn t irnber that wi 11 be 
processed by the two manufacturing divisions, it is 
deemed necessary to m~:ntain the follo~ing conditions 
and observe the listed limitations in order to maxi~ize 
the utilization of the manufacturing facilities and at­
tain the stated production targets, both as to quality 
and quantity: 

1. Jobs requiri~s highly skilled personnel will have to be 
filled with foreign recruits, in the anticij:>ated lack 
of qualified personnel from local sources 

2. Floer level supervision will be strengthened and middle 
level management will be created in the firm's table 
of organization. 

3. The repair amd maintenance section will be formalized 
as a supporting unit to production operations and ade­
quately trained ?ersonnel will be chosen to man the 
section. 

4, Product aPd production standards will be develoFed and 
eventually used as the basis for the installation 
~f effe::ive quality and production control sysce~s 
for both divisions of the firm. 

5. Materials-in-process ~ill be cranspcrted from one wor~ 
station to the ne~t using production carts, dollies, 
trolleys, etc. specifically des,igned for the purpose. 
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6. Unless a •arehouse is erected for finished goods 
produced by the two divisions of the firre, the 

rela:ively small space allocated for intermedia~e 
storage of finished goods require tha: deliv~=1 
of finished goods to cust.Jmers be made as f:e­
quently as possible in order to avoid congestion 
of the storage are~s. 

7. T•o separa:e dust/shavings/chips extraction syste~s 
will be designed, fabricated and installeri, one in each 
of the manufacturing divisions. The dust air separa­
tors, silos. cen:rifugal fans, etc. however. ~ill bP 
initalled in a cc~mon area outside rhe she; b~!lc!ng 
~s in~icatcci 

. - .. . <n t~e iay-o~t pr1n:s. 

8. A second floor will be constructed over the existing 
office a:-ea. fabrication of upholstered fu!"r.i!:1::-.:: 
co~ponents will be located in the second floor ·. the 
re~odele~ ~~:l~~~g. Any upholstered cc~~=~en: ~~:c~ 
require asse~~ling to the woodworks co~ponent of t~~ 

furni:ure :!"cd~=~ ~ill be atta~he~ tc the ·~~~en cc~­
p~nen: i~ :he a-ea indica:rd in :he lay-c~: ~r~~=~ 

9. Extensive use of production jigs and fixtures •ill be 
the key to attaining the desired output anri qu~lity 
levels of the finished productds. Standarc:za:ion cf 
product design will help keep the quantity of such 
jigs and fixtures :ca desirable !evel. S:ancard jig~ 
(and some fixtures) will be stored in the stocK~~om 
and will be issued to production personnel in the same 
manner as prod~ction tools. 
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27 ~eptemb~r 1989 

Dear ~:-. LIU, 

Please find enclosed the original tracing of the proposed RE-LAY-OUT 

of your machinery and equip~ent which you and I have agreed to be 

urgently necessary to the new product lines which have developed 

encouraging market rie~ancs recen:ly, and which the original 

machinery lay-out of your •ood•:rking sho? is not capable of pro-

ducing efficiently. 

I have also listed (o~ t~~ ~::a~hed sheet) some finjings du:-in; ~y 

sho:-t •.-isi: to your sa;.-:7.illing s:-.~r' ll.-15 Septer::'::e:- ir. :he !-.:;:£· 

th~t they may be of use in ir::;:i:-cv:ng your sa~,-.r:illing opera:icr.5. 

! shall be glad to discuss bo:h of the above a: your earlies: 

convenien:e. 

Please n~te :hat the abcve-cescribed technical assistanc~ services 

w~re ?rovided your fir~ du:ir.; th~ FlRST PHASE of UNIDO Project 

No. SI/SAM/88/801, throu~h the U~DP-APIA (Western Samoa). The 

Second Phase of the Project •iil be undertaken early next year, 

March-April, possibly. It is sincerely hoped that some positive 

results shou!c have materiali~ed by then, so that more benefits 

may be attained by your f i:-~ du:-inc the transfer of technology 

activities planned for the seccr.d phase of the Project. 

Mr. PATI LIU 

Manage:- and Secretary 
Coconut Wood Products, Ltc. 
Vaitele, Apia, Western Samoa 

Your.s truly, 

U~IDO Furniture Production Expert 



UNIDO PROJECT NO. SI/SAH/88/801 

!ECH:.;rc_;._ ,;55;:57,;..~;;:;;:: TQ COCONUT WOOD PRODUCTS, LTD. 

IT OBSERVATIONS AND FINDINGS 

A~cng the t~ree operat:ng ~nits, only t~e sa~'r..ill was in 
operation during the 14-:S Se~te~ber visit to the fir~'s 

wood processing plant in \'aitele. The \"Olurr.e c~ wo::k at the 
sa~-r::ill appeared to be ~uch less than what it was when th:s 
Consultant visited the mill in January, 19SS . 

. -.. Sawrr.illing G;>era::ior.s 

Fencing ~aterials 'ere being c~t on the ~ain sa- a~: :he~ 

re-sa~~ on the sec~~~ circular saw to ::e~ove :~e s~~: ~~r­

tion of the cocQn~: wood slab. Tte cocon~: ste:s bei~g 
~i!le~ w~::e of s~all dia~ete::s (a??-cXiffia:ely lSC~~ :: 
:so~.:::. Gia~et~~s). 

-ere not unifon .. Gll.y leveled ancio:: :e;-.si.:.:-.i:::. :r-.:s s~:­

~a:ion was caliec :o the a:ten:ion of :~e ~::~: Xa~a~0~. 

with the advice that the use of inadequately servicec 
sawblades could be one of the majo:: reasons why the ~:l!­
ing operations extract more power than it shc~ld ncr~a!ly 
do from the power take-off unit of the tractor engine 
driving the sa~s. 

It was h:rther suggested that a re-layo,:t of the ti..-o 
::i::ci.;lar sa-s ::.o r.ake the::i ir.scal lec "in ::.ar.cei:i" r.a::her 
than a~::ea~:. as they are no~. ~ay ~e:p facilitate a 
more efficien: sa1.."'.7.:llir.g run. 

B. Woodworkinq Operations 

In view of the near possibility that kiln-drying facili­
ties might be erected in the compo~r.d at Vaitele, the 
Plant Management was askea what sort of product lines 
it intended to produce at the woodworking plant. The 
follcwi~g product ffiix, together with their corresponding 
target volumes, was furnished the Consultant, with cha 
request that the existing machinery lay-out be reviewed 
and revise~, if necessary, to allow the smooth production 
of :r.e listec' pmO:::;:::;;: 

P:-oducts ~'.o:-.thlv Tar~et 0 1.1tput 

Ship-la? beards<:" xt"xlO") ...•.•... 
S 4 S boards Cl"xf:"x!2") ....•....• .' .• 
Flooring boards (l"x6"x10") •••.•••.•• 
Shingles (3/8" .. 3/4"xl."xl8") .••••..... 

650 p:::. 
400 
400 pcs. 

1,000 pcs. 



Coconut Wood froducts, Ltd. 

!C appears cha:: the existing machinery lay-out co:~es­
pond pri~~=ily to the production of ro~[ing t~les c~=-=~ 
tlo.'O parallel gouged canals in the center), lo.'ith the four 
side planer in~talled in its present location ~ithout any 
bearing at all to the rest of the machinery on the shop 
floor. The acc0~panying !ay-out prints is suggested 
to allo~ the pr0duction of the listed product mjx a~d 
target output volumes, above. 

1. The Prcpo~ed Machinery Lay-out 

T~ 0 t~~l~ s~~ <~ith a :ipsa~ bla~2) and :~e cuc-c:f 
sa~ a:e io::.a:e:: tr r~? to ~i~:~ an~ ~es:r~:: ic?.==~ 
all :ou:~ sco:k intended to be :un t~rc~;~ :~e -­
si~e plane~ (co produce moulded items) an= :~e 3-
si~e p:aner f:o rr0duce roc~~ng shing:es an~ =~~~s~. 

2. Fa:-rica::.ion c: !:x:x-pla~:..:ig jig!. 10ill al lo"' the 
of =~e 3-~~~e pla~er to obtain the desi:e~ :a;~:­
on the ~ide surfaces of the shin~les. Ske:ches 
of tre ":c::-:-;:-!~:-.:n!:'." j:".g 1.."·~·:e prepared ar.:: fi!rr.:<:·e:: 
:!:e ::2.:--.·. ~:~r.a~.:::- cf C:-:c~:!: ~.:00~ P:-o::'...!::::. :...:..: .. 

3. Sho~!~ che ~err3n~ for Roofing Shingles in:rease ::.c 
levels above the capa~ity of the 3-side planer ~c 
pro~uce, i: ~s alsc possible co de so with the ~s~ 
of the drum sander. This operation will requ~re 
the use of 100 Grit sancing belt, and the sa:;-.e "~cx­
planin;" jig3, as men:ioned above. It is rec:):r.:ner.de~ 
that three units of "box-planing" jigsbe fabricated 
for each of the two machines to be used to obtain the 
desirec tape. on che shingles. 

L. As in any precise wo:)ciworks machining operatic~;, the 
extraction of sa~/sanding dust and shavings fro~ the 
operating machines is vital to the attainment of the 
d sired level of precision. The dust extractor for 
t1.e drum sander is self-containing. However, a proper 
disposal system for the 4-side and 3-side planers is 
necessary. The centrifugal fan unit for the system 
is already available. Con·esponding air/dust separator 
units (cyclones). ducti:igs and silos should be designed, 
fabricated and installed to extract lhe wcodcn resicue~ 
of the two units of multi-sided planer. 

5. A 1.50 meter all~y way has been provided for :he trans­
port of materials-in-process fro~ one work-station t6 
the n~x~. Thus, che design, fabricacicn and usP c~ a?~ro­
priacc transport carriages becomes necessary. Su::: 
crans?crt vehi~les may be in the for~ of proc~c::(n 
carts, c~liies, trollevs, etc. 
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22 Septer.ber 

De-r Mr. STRICKLAND, 

Ple~se find attached a list of suggestions on your facilities and 

operations, which I deem worth addressing at this early stage in 

your production operations. 

Enclosed also please find the original tracing of the proposed 

factory lay-out in connection with your plans to transfer your 

rartan furniture manufacturing operations to a larQ·r tract of 

land located across the main road from your prts~ .. t location. 

l shall b~ glad to discuss both of the above at your earliest 

ccnveni:?nct.. 

?lease no:e that the above-described technical assistance services 

t:ere prcviced your firm during the FIRST PP.ASE of UNIOO Project 

No. SI/SAM/88/801, through the UNDP-APIA (wESTERN SAMOA). The Se-

cond ?h&se of the ?roject will be undertaken early n:?xt year, March 

-A?ril, possibly. It is sincerely hoped thatsome positive results 

should have materialized by then, so that more benefits may be at­

tained by your firm during the transfer of technology activities 

planned for the second phase of the Project. 

~r. JOE STRICKLAND 
Mana~ing Director 
Scricf.l~n~ =ro:hers, Ltd. 
A?!a. ~es:~rn Sa~-a 

Yours truly, 

~~~> 
HORATIO P. BRION 

UNIDO Furniture Production Expert 



UNIDO PROJECT NO. Sl/SAH/88/801 

TECH~ICAL ASSISTA~CE TO STRICKLAND BROlllERS, LTD. 

The firm is e~gaged in the manufacture of rattan (cane) 
furniture products, on a cottage industry level of operations. 
All ra~ materials are imported. LargP. diameter rattan poles (12 fc.long) 
are impcrtEd at the rate of 300 poles every two months. Other rat-
tan materials (bin~ing strips, decorative cane, etc.) are imported 
at the rate of 75 kgs. every two months. The firm employs three 
regular workers and is provided technical suppcfrt by a brother of 
the ~anaging Director who operates a car repair shop. 

1. Production Operations 

The ~nd products show :he highly ~anual method of fabricating 
rattan furniture components. P.ail ends in T-joincs are cue 
s:ra:ght, instead of being ~cuged to make a coping. Small dia­
meter rattan sticks are split into half-round slats to provide 
~acerial for seats and back rests of chairs. The fibrous core 
of the half-round pieces are lacer smoothened by hurning off 
che loose fibers with the use of a manual burner fueled by bot­
tled liquified petroleum gas (LPG). Bindings are completed 
and :ucked unoer the binds ~ithout any effort at hicir.g the 
free end of the binding material, whicn :s then held ~asc to 
:he rattan rail with the aid of a stapling machine. Bending 
and shaping long rattan poles into desired shapes is jone with 
t~e aid of the LPG burner. Thus, sharp curves on chair designs 
are not possible without the tendency of the cane to colla?se 

· :n tke inner side of the curve. The end result are creases on 
:he inner faces of the curved furniture component. Finish coat­
ing is invariably clear varnish ~bich does nor d~ anything at 
all to help hide ~~e oatural defects characteri~tic of lo~ 
grade rattan pole3. 

Production is carried on a "Job Order" basis. Thus, wastage 
of the raw material is forced upon the manufacturer as he 
is denied of the economies of scale which is found in "serial 
production". This is aggravated by the fact chat only one 
length of rattan poles is available to the· worker. 

This situation was discussed with the Managing Director, who 
agreed with the Cor.sultant that the following moves may help 
i~prove the quality of his product and increase the production 
:>u:put: 

i- The desi~~. fahri:acicn and use of an appropriate 
cype and size of boiler generator and ste3ming 
c~a~ber ~hich will help ~ake the ra:~an poles ~ere 
pliable; 
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ii- The use of metal co~pone~:s in :he fa~=ic~tion of 
bending jigs for furr.itu=e ?arts which are repeti­
tively used in ~any furniture designs; 

iii- Tucking and stapling of binding ends in locations 
on the joints which are not easily visible to the 
eye; 

iv- The acquisition of chisel gouges to cut a c~pi~g 
on the end of co~ponents of T- or L- JOlnts. The 
coping will strengthen the joint sr.d =ake it more 
pleasing to look at; and 

7~e use of the r~::~ ~anual en ~a::a~ Fur~i:~=e ?r:­
~~c:1on (ID/29Q) for basic desig~s o~ rarta~ ~~=r.i­

ture p~eces. (7he ~anaging Direc:cr ~as a ~opy of 
:he Manual, cour:esy of r~~GJ, ~hie~ ~as cis:ri­
buted a;.~r.~ the ?ar:icip3nts in a =~~en: sc~i;.ar­

workshop on rattan f~r~iture production heic in 
Jaka=ta, Indonesia.) 

2. ~a:erials Sourcing 

!~?c=:a:icn of the principal rattan ~a:erials present a big 
carrier to the production of furnitu=e at reasona~ly lc~e= 

ccsts. !he a?parent solu::cn ::.o :his =asic ?=~~le~ is :o 
look for, and use, locally available su~stitutes for the 
i~ported ~aterials. Inquiries from know~edgeable Samoans 
incicated the potential usefulness of local planes, such 
a: LAFO and HANIUNIU, in the m3nuf ac:u=e of rattan f u=ni­
ture • 

. :.. s::-.a:!.l quan:i::.y of LAFO 1'<:.S ;:irocure:! ar.d cor.ver:ed in:o 
:;~ inch ~ide scrips. Half of che q~antity of strips =~~s 

pr~~u~ed were woven in:0 si~~:e ra:ring, criss-cress we!ve 
:o make 3/4 inch squares in alternating directions. The 
r~~ainder of the strips were air-dried for f ~ve days and 
then woven in the same manner as the "gr'!!en" strips. At the time of 
this writing, the matting woven from "green" LAFO strips 
sho·..,,ed acci:!ptable appear·ance after it has also dried up 
in the woven form. Gaps bec~een the dried strips as a 
result of the drying process, if there were any, were not 
readily visible to the eye. It was agreed between the 
:onsultanc and the Managing Director of the fir~ that the 
~ex: seep ~ould be to tesc che ?ainting/varnishing properties 
: .. :· :~.-:? :-a:e:"i~l. Sirr1ilar :~~:s t.:s!:--.~ MANIUNIU, are planned 
:; :e ~~r.du:ced during ~he nex: fe~ weeks, as ~oon as :~e 

~~:cr:ai :s ~ade available f~o~ the ~e:ghbnring island of 
5 .~ ..... : .. 1. 

Fur::.her reports on the sighting of vines which look like 
rattan, CALAMUS family, on the western ridges of the ~ountain 
ranges of Savai, and in the forests on the eastern tip of the 
main island oJ Upolu, in the vicinity of Aleipata, have be'!!n 
received recently. It is planned to check this information 
in :he next two weeks • 

- ·-~ -- ---------------------------------------------- -- --
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3. Steam Generator anc Steaming Chamber 

A set of steam generator (boiler/furnace) and steaming chaober 
was designed, using locally availa~le used ~ate~ials, lik~ 10-gal 
lon drums and mild steel pipes, The design and corresponding 
Bill of Materials are attached. (Note: Completion of the fur­
nace design awaits the size of the ~ire cricks which vere still 
un4vailable at the ti•e of writing. 

II- OPERATIONS EXPANSION PLANS 

On t~e basis of increasi~g local demand for rattan furniture. and 
in :he ~0pe th~t the shop ~~y e~encually ~reduce r~ttan f~rnic~re 

for export, the ~an3~i~g ~ire:tcr request~~ assistance i~ t~e ce­
velopment of a lay-out of the production facilities nfced for che 
folio~ing target output: 

i- L~un;e Suites (composed of 1 twin 
Settee, 2 single Chairs and 1 
glass-toppe~ Coffee Table) •..•••••••...• 60% cf Total Output 

ii- Coffee Tables (sir.gles) ...••.••••.•...... " 

iii- Dining Sets (Sets for 4} ................ . 154 " II " 

iv- Shelvings (various designs) •.••••••••.••. 1 c~~ " " 

It is hoped co increase ou:put levels at about 3 times the current 
volu~e. within the next three years; and double the~ curing :ne fol­
lowing five years. 

The new factory will be located in the family lot across the main 
roac. 

The actached lay-ou: is recommended to meet the ?roduccion targets 
se: tv :he r1r~. F!~al c~~ice of ~ac~i&e ~nd eGuip~en: awa~t the 
results of the test on local materials, and the outco~e of the 
search for rattan in western Samoa. The process flo~ corresponding 
to the proposed lay-out has been explain~d to the Managing Director. 
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-------------------------------------------------------------
BILL OF MATERIALS --- BOILER & STEAMING CHAMBER 

-------------------------------------------------------------

l. S?EAM GENERATOR SYSTEM ----------------------
A. I~~~~~~-l~~£~=I!£~~} 

1. Ordinary Fire Bricks, 
x x 

2. Mortar Powder Hix, 
_____ lbs/bag 

). Cement, --~-lbs./bag 

4. Sand 

). G::avel 

6. Grating, 1/2" dia. Round Bar, 20ft. 

7. Fire Door/Ash Pit Door: 

;t} l" Angle Iron, 20 ft. long 

o) 3/16" ~ild Steel Plate, 4' x 8' 

c) Hinge, irr.provised (see design) 

B. BO:LER TANK 

1. Body, 14" dia. mild steel pipe 

2. End Pl~tes, top & bottom 

). Pressure Gauge, Max. Rdg. 250 FSi 

4. Steam Exhaust Valve (gate), l" 

5. Safety Valve, 60 psi read directly 

on gauge, maximum setting possible 

at 100 psi, maximum reading above 200 

psi, graduated at 2 psi (if availaale) 

6. Steam Exhaust Coupling, 1 " 

7. Steam Exhaust Nipple, l " dia. x 

8. Water Inlet Valve, 1 / 2" 

9. Water Inlet Coupling, 1 / 2" 

l c . \.i ate r Ir.let :; i? p l f> ' 1 I 2" di a. x 

11. Mounting Fins, 4 pcs. 

II. STEAMING CHAMBER ----------------
A. Chamber Tank, end-to-end welded 

~s" dia. x 24"H drums 

B. End Plate, 3/16"T x 24" dia. 

3 II 

)" 

g_E_!· 

pcs. -------
pa gs -------
bags -------
c \I. ft • -------
.cu. ft • -------
pcs . -------

pcs . -------
pc. 

2 sets 

4 ft. 

(Use part of I-A-7t 

ea. 

ea. 

1 ea. 

ea. 

ea. 

1 ea. 

ea. 

ea. 

(Use part of l-A-i 

6 pcs. 

1 pc. 
(Usepart of 1-A-7t 



t>OTE: 

1. Door Plate, 3/16" x 2 6" x 2 6" 

2. 1 " Angle Iron Frame/Plate Lip, 

2 sets, made from 20 ft • bars 

3. Hinge, improvised (see Design) 

4. Door Locking Device, improvised 

(see Design) 

D. !:!~! 

!. Uprights (8 pcs.) made from 2". 

angle iron bars, approximately 

4 ft. each pc. at 30 deg. slant 

2. Cross-rails, 4 pcs., length to 

fit straddle of legs 

E. Pres$ure Gause (as in I-B-3) 

F. Steam inlet ·;alve (gate), l" 

G. Steal'll Inlet Co1.:pling, 1 II 

H. Steam Inlet Nipple, 1 " dia. x 3 II 

I. Steam Inlet ''Tu• 1 II 

J. Steam Inlet, "L", l '' 

K. Steam Delivery Pipe, 20ft. x l" dia 

UNION Fitting, 1 11 di<t., Steam 

Delivery Line 

~~l. 

1 pc. 

1 pc. 

1 s P. t 

1 set 

2 ler.g::hs 

(use por· _ ::n of 
11-D-l) 

1 ea. 

2 ea. 

2 ea. 

2 ea. 

l ea. 

1 ea. 

2 pcs. 

1 pc. 

lf pcs of 3/16 11 plate are still availaale, cut8 pcs. 

4" x 4 11 plates' to be welded as bearing plates at the 

ends of the legs. 
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Note: All drawings are not to scale. 
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Fire door 

Ash pit 
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• I 

1 J /2" Flat: bar drilled to take 
3/4" dia. round bar . 

Full veld all around. 

Lull Weld all around ---- r; J -~ -, 
- '\ 

I-· Steaming chamber va 11. 

-· ---.--:-_.:2 
...,.IJ!::iii,,s:=_=-:o.·or-- - -- Full veld all around 

1 1/2" Flat iron bar drilled to take 
3/4" dia. round bar. 

DETAILED SK£TCH OF DOOR HINGE, STEAMING CHAUBER 

/ ~,, 

(~,, /_. 

112" Nut vi th ving -~\ 
welded as shown. r 'U_)j 

/.~ 
-~/I 

\ 
\ 

DETAILED SK.ETCH OF DOOR LOCK, STEAMlNG CHAMBER 

' 
) , 

(,2 .. round bar 

Pivot welded to curtain 
of chamber. 
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Dear 1".r. PARKER, 

c/o tJ!.~P-Apia 
Private ~.ail Ea; 
Apia, Westen: Sa:.:;a 

28 Septer.ber 1969 

T:-.is is with reference to i'O:.lr re~~est for tec:-.:1ical assis4;.a."1.ce 
(throug!: the Depart::'.ent of Econcr-.ic Develop:ne:::t, Gc\"e:::?" .. -:ie:::t of 

Western Samoa), under UN!DO Project No. SI/SAM/88/801, as arranged 
:y U?-.'::F-Apia (~estern S..::-.~a: • 

D;;::-ing r.y sr.o:-t visit a-:. your &h~:;;:, we a;reec tr.at cer-=a.:.::: Ca.ta 
are ;;:-ge:-.tly neecet tc facilita-;e t.';.e ce,relop~.ent o:: a fact=:'!­
lay-out for your FU:.LY t'FHCS'i'E~~ r.JRNIT"'..:RE produ:tion line. 
A.~ong other things, the following are :imme~iately neete= tc a:lo~ 
=e :o s~a.rt the develoz~e~~ of the re:r~ired s~~rt st~=y for ~~e 
realization of a sui ~;;!.e lay-o~t for }"O;.:r intended e~an;;!e= c;::·e­
:-a-:icns: 

h. Sketch of t.~e land area where you intend to bu.:.:c the 
she~, inciicating the ~ajor Ci.Ir.ensions of t~e lot; 
e>:i£":.in; bcilj.:..ngs a:ld s~ruc~c:-es (in~ca~.:.:-.; -:.: . .::..!'" 
dimer.sions)1 existing access roads and such loca: 
cons~aints ~hich ~ill affect the erection of the shop1 

B. Rough sketche~ of the wooden frar.ies you intend to produce, 
showing di~ensions, if possible; and the ti.~.ber species 
which yo~ intend to use for the fabrication of t.~e pro­
ci.:ct; ar.d 

c. Tile existing e~ipment in your upholstery s:-.op, inc:i­
cating their respective quantities an.:: floor areas t:-.ey 
occupy (incicate dimensions). 

Should you still be interested in seeking our technical assistance 
please furnish us the above-listed inrormation (through the Dept. 
of Econozr.ic Development and UNDP-Apia] , so that this may be relayed 
to ine soonest. In this manner, I would be able to provide you with 
the lay-out upon my return to Apia in early 1990 for the Second 
Phase of the Project. 

SILVA UPHOLSTERY 
1..t~"l.: ?-'..r. RODNE'i PkPJ:ZR 
~fia, Western Sarnca 
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Yours trcl;t", 

- ~' ~#r -- _...--... 
' , - ~--------- ";/ _-,-,,.,.-::::;: - _____ , -,, , ·-~ ....... --~ - -

HORATIO P. ERIC:~ 

u'NIDO F-.irr..iture Production Expert 

De?~· of Eco~o~ic Develop~e~~ 
A:~a, Western Sar.ioa 
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UNmo PRCJECT No. SI/SAK/SS/801 

TECHNICAL ASSISTANCE TO FUA.U.P-.TU ATI, Woodworks and Leat.~er Goods 
Manufacturing Shop, Fagalii Uta, Apia, Western Samoa. 

A\\E.X \'I 1 

Mr. Fuamatu Ati, is basically an artisan who produces the following products 
at his own workshops beneath and adjacent to his residence: 

i. Leather slippers, with rubber soles1 
ii. Novelties (wooden handicraft items)r 

iii. Billia~d tables a.~d cues; 
iv. Leat!:e~ belts; a~d 

v. Chairs and living roe~ f~:::niture items 

With a view to helping hi.rr. improve his working capability anc quality of his 
products, the following were discussed with Mr. Ati during the visit to 
his shop on 21 SepteI!'.ber: 

Kr. Ati wanted to kr.ow how he could splice paper-backed belts. 

a. A siraple sanding belt skiving machi~e was desigr.e~ fer 
Mr. Ati. 

b. Using sketches, the techniqu~ of splicing paper-backed sand­
ing belts, starting from skiving the edges to be jointed, 
the whole process was illustrated and described by this 
Consultant. 

c. The method of gluing the skived-ends of the sanding belts, 
together with the desirable type of glue, was also dis­
cussed with l-'.r. Ati. 

2. ~.r. Ati requested information on how a six-inch-wide sanding belt 
could be used on a flat bed sanding machine. 

The design of the improvised flat bed sanding machine, using 
materials available in his workshop, was developed for and 
furnished Mr. Ati. 

3. Mr. Ati wished to know where he could get spring materials to 
support seat cushions and also what type of spring materials 
he should use in the production of chairs and settees that he 
manufactures from time to time. 

Mr. Ati ,..-as ir.formed of the design and use of "NO-SAG-SPR!?;GS" 
and the more recer.tly developed tension type of spiral or coil 
spring. He was also referred to Messrs. Joe Lober and Steve 
Young to find out about the sources of these spring materials. 
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Fuar.a-:u hti, W\oo:h."Orks c:.c! Leather Goo.::..; ?-~a~ufa::t~:.::; ShoF 
Page 2 

Simple sketches cf how these matErials are mounted on t.~e 

,.'OOden seat frames were given to Mr. Ati. 

4. Billiard Table Tops 

Mr. Ati asked how he ca~ irr~rcve the construction of the billiard 
table top in order to obtain a more stable and lasting piece 
of 'fable. 

Mr. Ati was informed that a construction method for very 
stable billiarci ·::.able tops has been developed in the 
Ph:.lip!='ir:.es, using s .;s 2" x (" b:>ards. The surfacej 
boarcs were gluec face-to-face on t:-.e 4 inch faces a~d 
bol tee together to fer=. a rectangular laminated type of 
thick (4") boarc. It was recoi.r.e::-.ded to l-'.r. Ati O'lat he 
use Urea forr..aldehyde type of glue (coir.mercially known as 
"Welc Wocd") • He was :..r:.formed that this type of s-lue is 
available in Apia. 

5. Eilliarc Cues 

Mr. Ati asked ho~ to fa=ricate billiard cues more u.~ifor.r.ly a.~c 
witr. be:tter q-..:alit~· than w!':at he was preser.tly makin;. 

A sequence of operations was formulated for Mr. Ati. The 
sequence involved the use of the flat bed sanaing macnine 
described in No. 2 abOve, to obtain the desired taper, 
starting from a square cross section wooden rod. 
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