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EXFLANARTORY KOTES

The Monetary urnit of Wesiern Samoa is the Tala or Western Samoan Dol’ar.
The official rate of exchange for the Western Samoan Dollar at the time of
this mission was WS$2.2767 = US$1.00.

The followinc acronyms are used in this Report:

qDP - Unitec Nations Development Frogramme

UNKIDO -~ United Nations Indusirial Development Organization

A hyphen between nurbers {e.g., 1-15) indicates the full rance involved,

including +he beginmrning and encé poinss.

A £Cl1 s«cp {.) is used to indicate cecimals.

h cocoma !,) ic used ¢ insicase <housands, millioms, Eillio:ns.

The followirg sy=bols and/or abtreviaticas are used in this Repori:

" - inch

' - foot (or feet]

% - "per centum", meaning 1/100

BF - "Boaxé Foot" (cr "soard Feet"), measure of wocd
voiume, 1-inch thick, 1 foat wide & 1 fcot lcng

cu. f£:. -  cubic foot (or cubic feet) '

cu. m, - cubic meter

Ft. - foot (or feet)

has. = hectares

Ltd. - rrimited", referring to limited ownership of
business fimm

S4s -  Surfaced-four-Sicdes lumber boards

Mention of co-zany rates and product tranis does not imply endorsement
by the Uniteé Nazicns Incustrial Developrment Organizatiom (UNIDJ).
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I. INTRODUCTION

1.1 PROJECT BACKGRCIND

Western Samoa is ccvered with a significant amount of tropical hard-
wood timber forests, particularly in its forest areas in the island of
Savai-i. A major portion of the tirher procuced in the forests of
the country is curreantly exgorted as sawn~tizher ani veneer. Cnly a
very small portion of the forest tirber yield is converted into se-
condary wood precducts. The furniture and joimery orocucts thus pro-
duced accounts for about 1Cs of the tirmber vield of the countrv. The
rezainder is used for constructicon curposes. Tre furniture or joinery
prcéucss currently trocduced in the ccuntry are sclé only in the demes-
«ic .narket, for the qualisy of the products are deiinitely far below

the level accec%tarle in the foreign marke=s.

A previous mission conducted under UNDP/FAO/UNIDO Project DP/RAS/86/075, indi-
cated that two major pre-recuisites for a desirable rate of development

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

1. 7The estatlishment of kiln=drving facilisizs in the country;

and

ii. The provision of technical assistance to the industry in
order to improve product quality and increase the output

of production operations to more cesirakle 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




S1/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 1.

It aims to assist the existing 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.




2.4

IT,  THE SECONDARY WCCD PROCESSING
IBDUSTRY OF WESTEEN SA¥0A

CUFEERT STATU

Approximately 15 establishments ccmorise the secondary wood processing
industry of western Sazca. These woodworking shors range from cottage
industry level enterprises to small scale semi-mechanized furmiture and
joinery rroduct manufacturing oreraticrs. These wocdworking firms are
concentrated rainly in the town of Apia a-d its imxediate environs.

Tvo cf the firms are also encaged in the ranufacture of jcinery products
and a lixite3d cuantity in desicn of tirkers wocdworks. Cre firm, esti-
nated to ke the larges:z shop in the country, also rroduces components

f5r housirg ané schoci buildings construction. In General, the procducts

(D]

ffered ty the industry rance from handicraft items, simple Zdesign ward-

h

»3te3, rhoueehsld and cffice furniture izcoms, fcirery rrolucts such 2s
Socr end door iambs, windew and window fraxes, and other items such as

ccffins end crlaater boxes.

furmizure ard 3joinery products, as a wrole, have comparatively much
lewer quality than corresgonding products manufactured in and sold by
Southeast Asian developing countries. The predominart ranufacturing
systems are still highly artisanal in nature, so that both quality and
cutpus are low. The entire cusizut of the industry is ssld iIn the do-

mestic market.

The industry has an estimated maximum labour compliment of around 160
workers during the peik season (that is, the Christmas and Kew Year

season) and, on the average, 100 workers éuring the vest of the year.

There is hardly any improvement in both the quality of its products and
output of the industry since the visit of this Consultant 15 months ago

during a missicn under UNDP/FAOQ/UNIDO Project DP/RAS/86/075.




2.2 INDUSTRY FCTTKTIALS
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Tirber Rescurces of “he Country

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

cf depletion of the forest stand as a result of logging operations
conducted ty the Samoa Veneer Products, Ltd., Samoa Forest Pro-
ducts, Ltd. and other logging firms, together with the average
annuzl conversion of forest lands into agricultural lanés (esti-
mateé at 308 hectares annually) the forest resources of the
country in 1968 was estimated at around 20,000 hectares, with a
cuziting potential of akout 6§J.7 cubic meters cf logs per hectare
cf rnazural ccrmercial fcrest land. Considering that the govern-

rent allews a total of roughly 103,000 cubic meters of saw logs

-~k
ete;

4}

2 cut annucally, it appears that the existing forest resources
of the ccuntry can sucpor:t a good-sizeé secondary wocd processing
irdustry for <he next 17 years with atple wool material surply for

2n estizmated pcpulaticn of around 180,000 reocsle.

Merpewer Training Facilities

There are currently 2 institutions which provide training facili-
ties for the carpentry and woodworks industry. The Western Samoa
Technical Institute is primarily concerned with the training of
young reople fcr the crafts and trades. Graduates of the course

in cerpentry, s%ill have to undergo at least 3 years cf apprentice~
ship before they can ke fully admitted as regular wonrkers in the
industry. However, it mzy take a longer time for the same graduates
to be +rained and to function effectively as workers in the furni-
ture ard joinery manufacturing industry, for their training and
experience are principally geared to the needs of the construction

industry.

nctrer trairingins+isu-e for the tracdes and craf:is was rore
recenzly esta:tl:shed by the Don Bosco Brothers (a religious

orgarizatiorn), also in the carital town cf Apia., Its course of




studies resemble closely that of the Western Samoca Technical
Institute. Eowever, It appears that there 1is rore erghasis in
training the s%udent %o prepare them for work in the manufactur-
ing industry. There is no basis yet for evaluating the perfor-
mance of the graduates of the institutions as only a few of the
graduates have been working in the local furniture and jcinery

manufacturing industry.

It appears that the furniture and joinery industry has not given
serious censideration <o the potential benefits that =ight ke
cerived by a rore intensive support and cocperation with these
trairing inscitutions. ately, however, the leaders of the furnmi-
ture ar3 joirnery manufacturing industiry rust have realized the

need to review their relationship with the WSTI for a more posi-
«ive ccoperation geared 4o iraining mantower for the Indusiry :n
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.

Ncn~-traditicnal Materials Rescurces fcor the Furniture and Joinary
Industry
———————

In view of the remarkable growth, in the last few vears, of the
rattan and bamboo furniture industry iIn %he Philipgires, aad the
rattan indus<tries of Thailand, Indonesia and Malaysia, interest
in Western Samoa has been focused to the possible manufacture of
fumiture products using rattan poles and/or bamboo. Recent
surveys indicated the availability of bamboo which is of the
specie that can be used for the manufacture of bamboo furniture
items. There were some repor:s that vines having the characteris-
tics of rattan (Calarmus family) are in existence on the western
slopes of the mountain ranges in the island of savai-i. Similar
recorts also roint o the existence of rattan in the eastern
forests of +ne island ¢f Uzolu, near zhe town of Aleirata.
£forts are now being made o ascertain <he veracity of these

reports.




There are, however, certain grass srecies, locally known as

"LAFO"™ and "MANIUNIU" which grow akturdantly in Tany villages and
fielés of Western Samca. Samrles of lLafo were ottained and ini-
tial tests to produce woven lattice material from Lafo indicate a
high potential for its use in furniture making. Similar tests

are rlanned for the conversion of Maniuniu into cemponents for the

manufi cture of furniture.

I1I. THE EIRST PHASE OF ThL PROJECT

3.1 IMMZDIRTE CRIZCTIVES CF TIRST FEASE QF FRIJECT

In consulzasion with +he counterpars officer from the Derpartment of
Economic Development, !'r. Misiolo Scfe, the following were a: zed as
the irmediate objectives of the first phase of the Project

i, To provide aé hoc tachnical azsistance iIn the form cf advice

ané reccrmeniations ¢ the carsicipating firms on the most

pressing prchlems in their day-to-day rroduction activities:
ii., To identify zroklems which are common to the industry and

sicnificant enough to ke cdealt with during workshop sessions

planned for +<he second phase of the Project; and

To fermulate a course of action for the second phase of the

y+
(o)
[
.

Project on the basis cf ckhserxvations and findings dur ing the

firs+t phase.

3.2 INDUSTRY PARTICIPATICN

The following firms participated in the first phase of the Project:

1. Lober Industries, Ltd., manufacturers of wooden furniture
and joinery products; which was visited on 5-7 and

25 September 1989,

2. S.F. Young Furniture and Construction, manufacturers of wooden
furnisure and joinery preducts, and builders' woodworks;

which was visited on 13-13 ana 26 September 1989,
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3. §ilva (cholstery, interior furnishers and manufacsurers cf

voholstered furnisure andéd furanishings, with plans %o
establish a woodworking shop to fabricate the wooden
frameworx for their fullyv-urholstered furniture line;

wiich was visited on £-9 September 1989,

4. Wwestern Samoa Coconu: Woo

(¢7]

Products, Ltd., rmanufacturers of
coconut wood lucmber and joinery products; which was

sited on 14-15 and 22 Secterber 1989,

w

» Strickland zrothers, Lzd., manufacturers of ratwan Suranisture
ané furnisianzs items; which was visited on 18-22

Seztember 1989, and
€. Fuarmatu Ati, woodsn handicrafts and leather goods shop, ope-

rating at cottage incdusiry level, which was visited on

21 Septemrer 1989.

The manufacturing shops of the varticigating firms were visited and
their manufacturing techniques were observed. Wherever possible,
ad-hoc advice was given on techniques and practices to improve the

product quality and production output.

“ne obsexrvaticns and findings, %ogether with thc corresgeniing suggest-

ions,/reccrmendaszicns are rresented Anrexes 11 to VII.

t is estimated that there are at least another 5 or 6 furniture shops,
ranging from the handicraft to the semi-mecrarized lavel of operations
which could have zeen served but for lack of time. It is felt, however,
that the six carticipants in the first phase of the missjon represented
a gocd cross-section of the industry, so that any rlans for the second
prase c¢f the Prcject based on their operating characteristics stand a
cood chance ¢f zeing effective and relevant %0 the needs of the otrer

firms rmot reachzd during the firss phase.




3.4 SROELIMS COMMON TO THE INDUSTRY
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3.41 Raw Material Frectlems

i. Inadequately dried sawn-tirber is still the predominant
cause for <he undesiratle low quality of the wooden fummi-

sure and joinery gro<Jcis.

ii. In tre case of rattan furniture products, the use cf inm-
vorted low grade rattan poles (principally Grade C with a
few poles which couléd pass for Grale E), acgravated by
cr-de producticrn me=rcds and <he use of crimitive tocls,

lead to lcw cualizy aniZ high cost of the procuct.
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~igues are canied the incdustry due to low velume ordars and

-he Giversity cf creduct esigns.

Sven the better mecharized shops use their machines rore

[
)
.

as tcols rather than industrial equipment, so that machine
set-ups are as freguent as the numbel of workpieces being

orocduced.

iii. Primarily due to %he instability of the wood material (gresn

n

or inadecuately air-drieé lurker) furniture ccrponent parc
rave =0 te reworked and fitted to the next ccmponent befcre
they could be properly joired together at the asserblin

sectien.

iv. Sanding with coarse sandpaper has become a conventional
sclution to the poor surface preparation resulting from

lack of proper maintenance of the planer or jointer knives.

v. The only industrial finishing material readily available in
the country is a1 clear Zinish coating commercially known as
colvure-hane varnish". 7This is a relatively lon -érying

finish ccatirg. It is commenly applied Dy krushing.




4.1

vi.

3.43 Other
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iii.

iv.
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The aksence of guality standards in the country, both with
respect to materials and finished furniture pieces, make it
hard to institute guality control activities in the furni-

ture shops.
Shop Activities in Support of Prcduction

Inadequate or improper maintenance of production machinery
still characterizes the furniture shops in the country. It
is not uncommon to observe that at least 20% of the total
machinery ccrplement of the shop is either out-of-crder or

not in good operating condition.

The same undesirable situation also exis4s in the mainte-~

rance of cutting tocls (knives, bits, etc.).

Although each shop disposes of iis saw-dust and shavings
residues, it appears that less atienticn is given to the
éisposition of lumber cff-cuts. This practice results to
the clogging of vital rroduction areas which are used for

storage of the off-cuts.

Nore of the shops visited showed any concern for fire

hazards and machining accidents.

3,44 Other Problerns

Numerous other operating proklems exist. However, the prchlens

enumerated above need to be addressed at the earliest possible

time,

if the industry is expected to develop in the desired

direction.

IV,

OF THE PROJECT

MCDE CF TECKMNICAL RSSISTANCE SEZRVICES

The magnisude, diversity and scope of the industry's problems described

above and the nature and work habits of the people involved in the




industry, indicate the advisability of the following prcgramme of action:
Transfer of know-how will be pursued at both the acadenic and practicum
standpoints. Topics involving solutions to the enumerated problens,
including such topics as may be suggested by the industry, will be pre-
sented and discussed in a Seminar-Workshop series, involving the parti-
ciration of the entrepreneurs/managers themselves, on one 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
during his scheduled visits to the participants' manufacturing shops.
Irmediate 2pplication of the newly introéuced concepts/induscrial prac-
zices will be stressed through "Group Work Assignments” to ke worked

cut by participarnts in-between Seminar-Workshop sessions.

~he irmecdiate need for such a programme of action is an adeguate venue
Zor the Seminar-workshop sessions, rreferra:ly one which has the basic
cachines for training wooéwerking personnel. Talks with ¢he Frincipal,
Ecucaticn DepartTient, Western Sarmoa Technical Institute (WSTI), and a
suhcequent inspection cf their woodwerking shop facilities, have con-
vinced the Consultant that WSTI would be a very good verue for the
croposed Seminar-Workshop Prograrme. The Principal of WSTI has agreed
+o host the Seminar-Workshop, in cooperation with the Department of
Zconomic Develorment and the United Nations Cevelopment Programre
(*pia, Wes+tern Samoca). Ee has also cffered the services anc partici-
pation of :the UN vclunteer assigned %o the carpeniry shop, and most
possibly, the services and participaticn of some of the more advanced
students in its carpentry course. It is suggested that the Department
of Economic Develorment finalize the arrangements with the WSTI, based
on the details of the programme which will be furnished by this Consul-

tant sometime in April 1990.

4.2 TTWTATIVE LIST CF TOPICS FOR DISCUSSION DURING TEE SEMINAR-WCRXSHCP

ll

4.21 For ¢ne Entrepreneur Manager Group:

i. Product Costing

ii. Plant/Machinery Lay-Out




iii. PlanzMachinery/Cutting Tools Repair & Maintenance
iv. uality Contrel
v. Production Control
vi. Selection and Use of Proper Materials & Supplies
vii. Wood Finishing Systems & Techniques

viii.. Personnel Management & Industrial Safety Progranmes

4.22 For the Key Shop Personnel Group:

i. Machize and Cutting Tools Repair & Maintenance
ii. Proper Machire Cperaticns/Use
iii., Flcor Level Surervision
iv. Machine Scheduling andi Hannin
v. Quality ccatrcl Procedures and Technigues in Procucticn
Operations
vi. Documentation and Information Systers, Factory Floor Level
vii. Joirery Technigues

viii. Safety in Wosiworking Ozeraticas
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

PROJECT FOR THE GO\ERNMENT OF WESTERN SAMOA
Assistance in the Quality and improvement of Furniture Industries.

Post title:
Duration:
Date required:

Duty station:

JOB DESCRIPTION
SI1/saM/88/8C1/11-01 J 12209
Furniture production expert
3 months
As soon as possible

Apia, with possible travel within 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 furniture and
other wood-based items and in up-grading the quality
of their products.

Duties: The expert shall be assigned to the Economic
Development Department. In collaboration with his
counterpart from that Department the expert will
provide ad-hoc assistance to existing furniture
plants to enable them to apply principles and
techniques involved in serial production of furniture
and joinery and to up-grade the quality of their

products. In particular he will be expected to
provide advice in the following areas:

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

-Proper utilization of adhesives and abrasives

appropriate to furniture manufacturing;

-Finishing systems and application of

finishing materials;

proper

Apphcahnqs and communications reqarding this Job Description should be sent to
I I

Project Personnel Recruitment Branch, Department of Industrial Operations
o UNIDO, Vienna International Centre, P.O. Box 300, A-1400, Vienna, Austria

VETNELE H o




Qualifications

Language

Background information:

-Proper  maintenance  of production eguipment 1nciuling
maintenance and repair eof woodworking tools;

-Production ana quality contro! on all aspects ol
furniture manufzacture;

-Prototypes of furniture items produced as a result
of the new methods i1ntroduced through this project.

He will also be expected to draft technical reports
that will be prepared on an ad-hoc basis, covering
some or all of the above topics, to serve for
training and reference purposes. I1f appropriate hc
shall conduct short intensive courses for factory
personnel.

He will also prepare technical reports, covering some
or ail of the above topics to serve as training and
reference purposes. A terminal report wi also be
prepared. It will identify the problexns of the
joinery and furniture industries and make appropriate
recommendations, addressed to the management of the
plants, the government authorities, and if need be,
international organizations.

Engineer or wood technologist «ith considerable
experience in managing small furniture and Jjoinery
plants. Experience in developing couniries nighiyv
desirable.

English

A good volume of timber produced from the forests of
western Samoa is exported as sawn timber and veneer.
A very small portion of the forest timber vield is
converted into secordary wood products. Whatever
furniture or Jjoinery products thus produced are scld
sonly in the domestic market for the quality of the
products are definite’. far below the levels
acceptable on the foreign market.

There also exists in Western Samoa sufficient coconut
wood as the country has an on-going coconut
replanting programme. Current levels of replanting
activities mrke an estimated 18,860 MBF (round

measure) of coconut. sterr  available annually to the
wood processing indust f the country.

(oconut  wo . 1= currently being processon oy the
Samon  Coconut  wood  Products Ltd  (ChPL)y o sawmill

which is jointly owned by the western Samon Truss




Estates Corporation (WSTEC) and the Development Bank
of Western Samoa (DBwSi. This sawmill alsc operates
a pressure treatment plant ftor the production  of
fencing posts arnd electric power transmission and
lighting poles. The company also has a modest
moulding plant.

In spite of the availability of ample wood materials
and relatively low levels of labour costs, the
secondarvy wood processing industry of the country has
not developed satisfactorily during the last  few
vears. Difficulty 1is still experienced with regard
to improving further the quality of locally produced
furniture and in producing for export higher value
added wood based items. Furthermore, the utilization
of coconut wood for furniture and cther similar items
is not commn in spite of the abundance and
relatively lower price of this material as compared
to traditional hardwood species.




AN

25 September 1989

Dear Mr. LOBER:

Picase find attachec¢ a list cf improvements thaz should bde iniro-
Guced in your woodworking operations in order to attain batter

quality products and, pessibly. lower production costs.

Enclosed also please find the original tracing of the propesed
factory lav-out uncer the expanded operations you plan ro ir-

plement in rhe near future.

]
p—
W

Plezse m--e the: the above-iescribed technical assistance services
were provided vour firm during the FIRST PHASE of UNIDO Project

No. S1/SAM/88/801. - .-cuzh ztz UNDP-APIA (WESTERN SAMOA). Th: S:-
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shouls have materizlized by then, so that more benefils wmay be a:z-

v
HORATIO P. BRION

UNIDO Furniture Production Exper:

Mr. JOE LOBER
Managing Director
LOBER INDUSTRIES, Itd.

Apia, Westerm Samoa
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UNIDO PROJECT No. SI/SAM/88/801

vICal ASSISTANZE TC  LOBER INDUSTRIES, INC.

I- OBSERVATIONS AND FINDIKNGSS

1. Although there zre indicaticns that good eficrts b
heen exerted te raintzin an organized shop, £
HOUSEKEEPIXC"™ practices can help improve the crowded
floor situation in the shop.

vse ¢I machinerv and eguipment needs furirer
icn on the part of the workers. .
and jcinzer knives indicate wooce. work-
e 11 embadded with metal (nails, screws,

tc.) were run through the rmachines. The camaged
chine-bed rzising mechanism of the planer thick-
esser Is another in<ication of this shortcoming ¢
the shop personnel.

rn

4. Corrective machining is employed to even-out the de-
fective surfacing jobs attained on either the plane
or the jointer. This is a "wasreful” practice, for
the corrective aczion becomes a repetitive and coe:!

"

ro be changed and sharpened!) is solved.

Note: Presum@bly there are other arzas of the shop operations
which need i1mprovement. However, 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 completing a certain contract job on time.

B. State of Machinerv Repair and Maintenance Practices

1. Further improvement of maintenance techniques (in terms
of frequency of m2intenance checks and regular lusri-
cation acrivities) 1is needed. Lubricating ports and
fiztings cn all mactines should be kept clean and un-
clogged.

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

fa avz cfoncave eczaes about
the knives. This situation inficates the

2) Re-trair ng the machine operaters to feed the
vorupieces evanly throuchout the whole

¢’ the Knives; ancé

oncuct

o
~—
Y
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y
(41

ning the maintenance personnel to
frequernz checks on the zendition o
n

<
[

i

(1]
"

g tocis inmstalled¢ on the machines im the
t:p, znd reclace them wizh sharpened tools before

s
e
cuzti
st.op 1
: s
g

problem (like zcute fonzaverc:s
edces) occurs.

to formali

Se;;iv.‘. (554

the creation of a maiantenance
cver—all respensibility 1o ez
uzting tools in good crer

s
o p ep the machinery in good workinz con-
¢irien a: zil times, it is suggested that a svsten Te
introduced whereby each piece of machinery is as-—

B [

responsibility of & worker who he
been acequateiy trained on the proper use and main:e-
nance of the machine. The system makes it mandziory
for the responsible personnel to advise the Ma.nte-
rance Section of the need to service his machine, and
te allow only properly trained shop personnel to ope-
rate the machine. The responsible personnel will, of
course, be given the commensurate authority to enabdle
him to discharge his responsibilities properly.

a0

A significant amount of glue is wasted during edge-gluing
operations because the glue mix is too thick and
2 good arount cf tne glue is "squeezec-out' cf the
edie ioin. when pressure is applied on the join~.
The prezor consistency of the glue mix is such that
it car. uec brusted on to the surfaces to be joins:
and the sgueeze-out, if there is any, can ba easi v
wiped cff the surfaces with a moist piece of corton
cloth rag. This practice will also alleviate the
heavy load placed on the planer ox sanding machine when
working on glued surfaces.
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o

3. The bandsaw blade should NOT te kerz under tension
at the end of the working cav. It should be
locsened a little after working hours an‘ re-
tensioned befcre it is put in use agai

¢

4. Similarly, sanding belts installed on machines, even
portable sanders, should te locsened a littie af-
ter tke day's work is over. It should, of ccourse,
be re-tightened before the macline is used agairn.

5. The above are just examples of problems common to

HMire

“r

vaodworking shops in develeping Couniries.
of such problems will be deal: with during t©
seocné pnase of the Proiect.

m

OPERATIONS EXPANSION PLANS AND MACHINERY LAY-OUT

4. Ezsies assumzzions ancg Consicder=tions

Tne following target product lines are expected to be pro-
ziens ProsreTma:

cucel in the exgandel opera

1. MOULDINGS

1,000 B¢. F:., menin,

4. Fz./monch, in a . of anv cne

or more of the following moulded products: baseboards,
scorias, quarter rounds, railings/bannisters, etc.

The longest pieze is 18 ft., while the widest piece

is 7 in. This Consultant was informed that the
4-side planer recently purchased in New Zealand is
wide enough to hancle the job.

Z. DOOPRS

Louvre Doors —-—-————--- 30 pes./mo.
BRaised Panel Doors ---- 20/mo.
Hollow-Core Doors ———-- €0/mo.
Solid Doors ————ecemmaun 20/mo.

3. FURNITURE (All custom~-made Cffice Furniture)

Desks (Sclid Wood Construction)--—---- 5/mo.
Cabinets (Sclid Wnod Construction)--- 2/mo.
Book Shelves (Solid Wood Const.)-==- 4/mo.

Tables (Solid Wond Construction)———-- L/mo.

4, KITCHEN CAZINEZTE
Solid ¥s0d Framings, with Particle
Board faced with Formica sheeis-—----- 1 sez/~c.

NOTE: All furrniture items will be coated with clear or
painted finishes.
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B. Notes On and Limitations of Prorosed Machinery lLzv-out

1. The covered area of the shop will be increased by
consiructing a ruof over a 4.75 x 15.00 m. area
between the existing shop and the present
cifice building.

2. A dry tvpe of spray booth will be fabricated locally
to fit the needs of the finishing operatiorns.
The spray dust will be exhausted into a still
water «hroughwhere the spray dust is expecied
to be caught on the water,

ials-in-precess will be dc
vse of producticn trucks, dollies,

will te designed to be pushed thro
wice alley ways identiiied on the

~. & suitzble industrizl wocdwaste extraction sys

be designed, fabricated and installed to hfip Zis-
pose of the sawdust, sanding dust, shavings. e

The centrifugal! fan, silos and zir-dnst sors
mzy be erected in the arez just behind o cuiléc.
table (outcide the present shop building).

S. Tne mz2in constraint of the proposed lav-out is the
relatively small arza made available to tre pre-
duction of a widely diversified product line com-
posed of furniture, joinery and builder's woodwerks
products. Thus, certain operations cannot be effi-
ciently performed simultaneously (such as cutting to
length on the radial arm saw and ripping for moulded
products, among others). It is hoped that eventually
a more compressed product line will be identified to
allow more efficient production ocperations. Ancther
alternative would be to separate the production line
for furniture and joinery items from that for builder's
woodworks (mouldings, doors, windows, etc.).

6. The alloted area for temporary -:orage is small. Hence,
deliveries of finished goods to customers should be
made within the shortest possible time from comple-
tion of the product.

7. Production operations should be based on the fabricacion
of a series of component parts of the end product,
sn that the number and frequency of machine set-ups
will be kept to a minimum. This immediate cbieztive
may further be attazined by the use of producticn
jigs and fixtures designed and fabricated to te
sturdy enough to last a desired number of production
rung, In short, the concept of "SLRIAL PRODUITION"
Technique will be applied to shop production opera-
tions.

'=~=000--- b
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Dazr Mr. YOUNG,

Flezse find attached a list of some observations and suggestec

rezsZizl actionswhich this Expert noted during the short visir

to vour woodworking factory last 11-13 September. It Is sincerely
believed that the indicated problems in your marufacturing facili-

ties and operations b2 addressecd immediately so that your firm may

3

attain better quality products, and possibly, lower productio

Cosls.

1N Ine neaEr Iullre.

T ematl - TS e Alcrora PR 2 e s atimsen A etmrrie o= w s .-
T oehzll! te glad to Ziscess zoth €l the &35CTVE &l YLUT Sa@Trliesc
IonvInLlernze,

that the ahove-described zechniczal

tn

I serviic:

e

==

Pox]
flezce nol

g

s

[{}]

were provided vour firm during the FIRST PHASE of UNIDO Project
No. SI/SAM/88/801, through the UNDP-APIA (WESTERN SAMOA). The Se-
cond Pnase of the Project will be undertaken early next year, Marc

-

-Azril, pessibly.

o

should have mazerializec by then, so that more benefizs may te ai-
tained by vour firm during the transfer of technolo activities
¥ g

planned for the second prase of the Project.

Yours truly,

HORATIC P. BRION
UNiDO Furniture Frocuzlicn kxper:

*r. STEPHEN F. YOUNG

Managing Director

S.F.Young Furniture and Construction
Apig, Western Samoa ‘

It is sinzerely hoped that some positive resvliczs




UNIDO PROJECT NO. SI/SAM/88/801

TZCHNICAL ASSISTANCE TO S.F. YOUNG FURNITURE AND CONSTRUCTION

I-  OBSERVATIONS AND FINDINGS

A.

PRODUCTION OPERATIONS

There was minimal production activities at the factory
during the three-cay assignment to the firm. Only four
workers were assigned tc the shop, to complete some con-
tracts for kitchen cabinet and wooden crutches. The rest

of the shop personnel were assigned to essist the field
carpenters in cempleting a RUSKH censtructien jeb &t a school
run by a religicus orcar.

Nevertheless, the production tuchniques observed were still
typical of those encountered in woodworking shops in many
developing countries. The machines were being uszd zs tocls
rather then as industrial machines.

"Cupping' problems were enccountered when edge-glued boards
(with & total wigth cf aboaur 18 inches) were surfacec on one
face. This Consultant suggested that both faces of each bcar:
should 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 surfacing the remainder of the batch of edge-glued boards.

"Heeling' was also noted at the end of the few boards planed
when the Consultant arrived at the shop. Two units of im-
provised work-horses were fabriczted out of wooden off-cut
pieces. One work-horse was placed before the planer, while
the other was placed at the outfeed end of the maechine. These
helped eliminate the problem of "heelirng".

It can be presumed that similar instances in the firm's
production activities could be improved by the introaduction
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 machined in green condition).

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 PRACTICFS"., Aside from
being verirable fire hazards the piles of off-cut
timber occupy vzluable floor space which could be
put to better productive usc.




S.F. Young Furniture & Construction

Z. Tre flow cf "mzterials-in-process' is not clearly
defined or traceeble in Ine existing machinerv
lay-our. In fazct, the kitchen cabinet was a
sembled and varnished in the machining zrea.
This indicates that the existing machinery 1
otvt does not fit any more the proguct mix cf
the facrory.

3. A numbe: of machines were noted zo be out of order
and have been s:ored on the sides of the shep,
withour adequate cover. 1t 1is sugges-el ti
little moneyv be invested in cleaninz these m=-

chines, cever them preperly
cIhc le eleman::
prec the ma:z
jl ol itusticn, ¢
the €S &S SOON &S pPOS

Ve
o
(2l

4. Tne stroke sander is in urgent need of rep

reconditioning works. The raczhine hae
To an orcinary hznd sanier, : :
activities the machine can be mace
was designed for. This e
incdicates the need for
vision.

5. The upholstery section has been confined tc a very smzall
and cramped 2rea. It is believed that this operz-
tion merits more attention from management, merely
for the reascn that ucholstery materials are zll
imported and expensive.

-
n
1]
[}
(3]
'
L

Rote: Ocher areas for possible improvement will be
fied end céealz with cerrespondingly during
second phase of this Prcjezt.

o
o
iy

OPERATIONS EXPANSION FLANS AND MACHINERY  LAY-QUT

A. BASIC ASSUMPTIONS AND CONSIDERATIONS

The principal objective of the expansion plans is to at-
tain production outputs which are three times current
output levels, in two vears time from the grarnt of in-
centives by the government.

ihe exzansion plans call for the estatlishment c¢f zro-
Guction facilities feor builder's woodworks and pre-
fabrizated housing cermponents, distinct and separacze
from the furniture anc joinery products manufacturirg
shop. Each division, from the financial point of view,
will be treated as separate profit centers.
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S.F. Yong Furniture and Construction

extensicn of the exiczing shep building will be bulle
to provide a floor area equal to the current floor area
of the furniture and joinery manufacturing shop. The
furniture and joinery production operations will be moved
inzo the new extension building, while the pre-fabricated
housing cemponents division will be installed in the are:z

An

to

lities common to both divisions,
storage area, maintenance and repair shop, produztien
dressing and comfort rooms, etc. wil

fice, workers'

be vaczted by the furniture and joinery division.
such as K.

Fazi-
Lember
cf-

1 be

D. or A.D.

shared. Although production control and quality control

activities

ranag .meni will be cormron uni

rweg

-.-._..

EYPANDED PRODUCT L

At full operations level,

will bpe sepavzte fcr the two divisions, mzzeriz!

to bo:th.

two vears from the time goverr:

1

incentives zre approved, the expanded produztion faciiiz:ies
will produce the foilowing product lines:
1. FURNITURZ AXD JOIMNERY PRIODUCT
. Current Fropcsec
stem
Cutputs Cuzputs

Lounge Sets (composed
of 1 settee, 2 end
chairs, 1 coffee table
& 2 end tables)........

Dining Sets (1 table and

6,8 or 10 chairs)......

Bedroom Suite (1 double

5 sets/mo.

5

bed, 2 chests of drawers,

2 night tables

1 dress-

ing table w/mirror, dres-

ser stool’'and 1 easy
chair)......ocveeenenn.

Office Furniture:

DeskS.coeveeenerocannes
Executive Chair...ee...
Guest Chair......vcu.c..

Doors (various types)...

PRE-F1B HOUSING COMPONEN

8 units/mo.
8 "
80

16

o

15 sets/mo.

20

12

20 units/mo.
26 0"
200

50

(Based on the wooden requirements of a 2-rocm schoo!l

building, 30 x 35 ft. floor area, with

35 x 60 fr.

otzl ceilirg area made of hardboard panels.)




S.F. Young Furniture and Construction

Current Proposed
Item
Outputs Qu:iputs
. Structural Compcnents :
(trusses, beams, purlins,
ceiling joists, floor
. joists, €LC.)euccnccnnns 7,171 B.F. 42,026 B.F.
per year per yezr
Interior/Exterior Sub-
assemblies: (Doors &
door jambs, windows &
vindow jambs, parti-
tions, sicings, ets.).... 331 B.F. 31,306 B.F.
per vear per vear
Moulded Components : (base-
boards, T & G F.ooring,
Stone-cut{ V-cut boards,
railings/bannisters,
LY o P .... 655 B.F. 3,930 B.F.
per year per vear

C. OPERATING CONDITIONS AND LIMITATIONS

In view of thz large volume of sawn timber that will be
processed by the two manufacturing divisions, it is
deemed necessary to mzintain the following conditions
and observe the listed limitations in order to maximize
the utilization of the manufactuting facilities and at-
tain the stated production targets, both as to quality
and quancity:

1. Jobs requirirng highly skilled personnel will have to be
filled with foreign recruits, in the anticipated lack
of qualified personnel from local sources

2. Floor 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 personnel will be chosen to man the
section.

4, Product and production standards will be developed and
eventually used as the basis for the installation
2f effeczive quality and production control systems
for both divisions of the firm.

5. Mzterials-in-process will be rranspcrted from one work
station to the next using production carts, dollies,
trolleys, etc. specifically designed for the purpose.
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S.F. Young Furniture and Construction

Unless a warehouse is erected fer finished goodls
produced by the two divisions of the firm, the
relazively small space allocated for intermediare

storage of finished goods require tha:t delivery
of finished goods to customers be made as fre-
quently as possible in order to avoid congesticn
nf the storage areas.

Two separate dust/shavings/chips extraction systems

will be designed, fabricated and installed, one 11 each
of the manufacturing divisions. The dust air separa—
tors, silos. centrifugal fans, etc. however, will be
installed in 2 cozmon srea outside the shop building

as Indicated in the lay-out prinis.

A second floor will be constructed over the existing
office area. TfFabrication of upholstered furnituve
components will be located in the second floor -. the
remodeled building. Any vphelstered cemponent wnich
require assembling to the woodworks component of
furniture predust will be zrtached te the i

poanent in  the z-ea indiceied in the lav-ouz rrinis.

0

Extensive use of production jigs and fixtures will be
the key to zttaining the desired output anc quzlity
levels of the finished productds. Standarcizetion of
product design will help keep the quantity of such
jigs and fixtures tc a desirable level. tendard jigs
(and some fixtures) will be stored in the stockzsom
and will be issued to production personnel in the same

manner as production tools.
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27 September 19€¢

Dear Mr. LIU,

Please find enclosed the criginal tracing of the proposed RE-LAY-OUT
of vour machinery and equipment which you and I have agreed to be
urgently necessary to the new product lines which have developed
encouraging market demancs recenily, and which the original
machinery lay-out of vour woodwcrking shop is not capable of pro-

ducing efficiently.

1 have slsc listed (orn the attached sheet) some findings during my
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short visiz to vour sawmi:

that they may be of use in improving your sawmilling operaticrns.

1 shall be glad to discuss both of the above at your earlies:

convenienzce.

Please note -hat the abcve-described technical assistance services
were provided your firm durirng the FIRST PHASE of UNIDO Project
No. SI/SAM/88/801, through the UNDP-APIA (Western Samoa). The
Second Phase of the Project wiil be undertaken early next year,
March-April, possibly. 1t is sincerely hoped that some positive

results should have materialized by then, so that more benefits

4}

may be attained by your firm durin the transfer of technology

a9

activicies planned for the seccnc phase of the Project.

Yours truly,

c - /.
"’/é4? 4£i!!='
HORATI1O P. BRION
UNIDO Furniture Production Expert

Mr. PATI LIU

Manager and Secretary
Coconu:t Wood Products, Ltc.
Vaitele, Apia, Western Samoa




UNIDO PROJECT NO. SI/SAM/88/801

TECHNITAL ASSISTANCE TO COCONUT WOOD PRODUCTS, LTD.

I+

OBSERVATIONS AND FINDINGS

Ameng the three operating units, only the sawmill was in

creration curing the 14-I5 Sectember visit to
wood processing plant in Vaitele.

sawmill appeared to be much less than what

Consultant

jisited the mill in January, 168

. Sawrilling Gperaczions

meterizls were being cut on the
onn the sec~nd circular saw to

The volure

8

remove zhe sgC

the firc's
cf work zt the
t was whnen this

m3lh Saw &Nl

the cozaonuz

wood slab.

cazion was caliec 2o
with the advice that the use of

sawblades could be one of the maj
ing operations extract mere power than it sheould norm

do from the power rake-off unit
ériving the saws.

It was further suggested that a
circular saws 1o make them inst
tnan abrezsi. as they are now,
more eificient sawmilling vun.

Woodworking Operations

In view of the near possibility
ties might be erected in the co
Plant Management was asked what
it intended to produce at t
following product mix, together

f.2 coconu: stems being
i v <

o

nel

Q ;
adequately servi
T reasons why th

of the tractor engine

re-lzvonut of the two
alled "in tancem" rather
may help facilitate 3

that kiln-drying facili-
mpound at Vaitele, the
sort of product lines
he woodworking plant. The
with their corresponding

target volumes, was furnished the Consultant, with the

request that the existing machi
and revised, if necessary, to a
of the listed producis:

Froducts

Ship-lap becards (I x6"x10")..,
S 4 S boards (I"x€"x12").......
Flooring boards (1'"x6"x10")....
Shingles (3/8"+3/4"x4"x18")....

nery lay-out be reviewed
1low the smooth production

Monthly Target

650 pos,

400

400 pcs.
1,000 pcs.

Output




Coconut Wood Eroducts, Ltd.

it appears thal the existing machinery lay-out corres-
pond prirzrily to the production of roofing tiles {vith
arallel

installed in its present location withou? any

all to the rest of the machinery on the shep

he accumpanying lay-out prints is sugzestec

) to allow the production of the liszed product mix and
target output velumes, above.

b
gouged canals in the center), with the four
n
1

1. The Prcposed Machinery Lay-out

tricazion c¢f bex-pla

-zile planer

moulded items) anz the 3-
rocfing shingles and tilzs).
ning jigs will allow the =

to cbtain the desired Iariv

on the wide surfaces of the shingles. Ske
of the “icx-planing”™ jig wore prepare T
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3. Should the cersnd for Roofing Shingles in:re
levels above the capacity of the 3-side plane
produce, it is aisc possible to deo so with the
of the drum sander. This operation will regquire
the use of 100 Grit sanding belt, and the same "box-
planing" jigs, as mentioned zbove. It is recommended
that three units of "box-planing" jigsbe fabricated
for each of the two machines to be used to obtain the
desired tape. on the shingles.

T

n O

rce

—

L&, As in any precise woodworks machining operations, the
extraction of saw/sanding dust and shavings from the
operating machines is vital to the attainment of the
d sired level of precision. The dust extractor for
ti.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. Corresponding air/dust separator

: units (cyclones), ductings and silos should be designed,
fabricated and installed to extract ithe wcoden resicues
¢f the two units of multi-sided planer.

: S. A 1.50 meter alley way has been provided for the trans-
port of materials-in-process from one work-station to
the nzs’. Thus, the design, fabricarion and use of aprro=

priate transport carriages becomes necessary. Suth
transsort vehicles may be in the form of producz:icn
carts, c¢cliies, trollevs, etc.
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ANNEX V

22 Septexber 1039

De_.r Mr. STRICKLAND,

Please find attached a list of suggestions on your facilities and
operations, which 1 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 lare'r tract of

lznd located across the main road from your prese..t location.

1 chall be zlad to discuss both of the above at your earliest

cenvenisnie.

Dlease no-e that the above-described technical assistance services

were previded your firm during the FIRST PEASE of UNIDO Project

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

cond Phzse of the Project will be undertaken early next year, March
-April, possibly. It is sincerely hoped thatsome positive results

should have materialized by then, so that more benefits may be at-
tained by vour firm during the transfer of technology activities

planned for the second phase of the Preject.

Yours truly,

HORATIO P. BRION
UNIDO Furniture Production Expert

Mr. JOE STRICKLAND

Managing Nirector
Sericxlans 2rochers, Ltd.
Aria, ¥Yeszzrn Sam-2




I-

TEC

L

>
i

UNIDO PROJECT NO. S1/SAM/88/801

NICAL ASSISTANCE TO STRICKLAND BROTHERS, LTD.

QBSERVATIONS AND FINDINGS )

The firm is engaged in the manufacture of rattan (cane)
furniture products, on a cottage industry level of operations.

All raw materials are imported. Large diameter rattan poles (12 f:.long)
are impcrted at the rate of 300 poles every two months. Other rat-

tan materials (binding strips, decorative cane, etc.) are imported

at the rate of 75 kgs. every two months. The firm employs three

regular workers and is provided techknical suppdrt by a brother of

the Managing Director who operates a car repair shop.

1. Precduction Operatiens

Tne end products show the highly manual method cof fabricaring
rattan furniture components. Pail ends in T-joints are cut
straight, instead of being zcuged to make a ceping. Small dia-
meter rattan sticks are split into half-round slats to provide
material for seats and back rests of chairs. The fibrous core
of the half-round pieces are later smoothened by hurning off
the loose fibers with the use of a manual burrer fueled by bot-
rled ligquified petrcleum gas (LPG). Bindings are completed

nd zucked under the binds without any effort at hiding the

reze end of the tinding materizl, whicn Is then held fazt to

he rattan rail with the aid of a stapling machine. Bending

and shaping long rattan poles into desired shapes is done with
the aid of the LPG burmer. Thus, sharp curves on chair designs
are not possible without the tendency of the cane to collapse
-:a tke inner side of the curve. The end result are creases on
the inner fazces of the curved furniture component. Finish coat-
ing is invariably clear varnish which does not do anvthing at
21l to help hide the natural defects characteriscic of low
grade rattan poles.

[ & IO}

(4]

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 '"serdial
production'. This is aggravated by the fact that only one
lengch of rattan poles is available to the worker.

This situaticn was discussed with the Managing Director, who
agreed with the Corsultant that the following moves may help
improve the guality of his product and increase the production
sutput:

i- The design, fatricaticn and use of an approrriate
tvpe and size of boiler generator and steaming
cnemter which will help make the raztan poles mere
plieble;




Strickland Brothers, Ltd.

Page 2

ii- The use of metal componenzs in the fabrication of
bending jigs for furrniture parts which are repezi-
tively used in many furniture desigas;

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

iv- The acquisition of chisel gouges to cut a copirng
on the end of cormponents of T- or L- joints. The
coping will strengthen the joint arnd rake it more
pleasing to look at; and

- IS

cre use of the UXIZJ Manual cn
¢uczion (ID/269) for basic desizns
rure pieces. (The Managing Di c 3
che Manual, courtesy of UNiDJ, wiich w
buted azony the garticipants in a recent
workshop on rattan furniture producti
Jakarta, Indonesia.)

Mzterizls Sourcing

: zzicn of the principal rattan materials present a big
tarrier to the production of furniturs at r2asonadly lower
ccsts. The zpparent soluticn to this Sasic probiem is I3
look for, and use, locally available sudscitutes for tke
imported materials. Ingquiries from know:edgeable Samcans
indicated the potential usefulness of local plants, such
zz LAFO and MANIUNIU, in the manufac:ture of rattan furni-
ture.

4 small quancizy of LAFO was procured and converzed into

1/% inch wide strips. Half of the quanrity of strips :zhus

rocuced were woven into simrle rmatring, criss-crcss wezve
make 3/4 inch squares in alternating directions. The

remainder of the strips were air-dried for five days and

then woven in the same manner as the "green" strips. At the time of

this writing, the macting woven from "green’ LAFO strips

showed acceptable appearance after it has also dried up

in the woven form. Gaps between 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

Consulzant and the Managing Director of the firm that the

nex: step would be to tes:t the painting/varnishing properties

sf cn2 materizl. Similar ceczs vusing MANIUNIU, are planned

! c:rc cted during che next few weeks, as soon as he

izl is made available from the neighboring island of

(AN 9}

Furzher reports on the sighting of vines which look like
rattan, CALAMUS family, on the western ridges of the mountain
ranges of Savai, and in the forests on the eastern tip of the
main island of Upolu, in the vicinicty of Aleipata, have been
received recently. It is planned to check this information
in the next two weeks.




Strickland Brothers, Ltd.

II-

3. Steam Generator and Steaming Chamber

A set of steam generator (boiler/furnace) and steaming chamber
was designed, using locally available used materials, like 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 fire bricks which were still
unavailable at the time of writing.

OPERATIONS EXPANSION PLANS

On the basis of increasing local demand for rattan furniture., and
£,
L e

trnitur

n

in zhe hope that the shop may eventually jroduce rattan

.

)
o 0]
]

for export, the Manazing Directcr reguestzd assistance ia the
velopment of a lay-out of the production facilities neced for
foliowing target output:

i—- Lounge Suitea (composed of 1 twin
Settee, 2 single Chairs and 1
glass-topped Cofiee Table).............. 60% cf Total Output

ii- Coffee Tables (singles).-.cceeccercrennnn.
iii- Dining Sets (Sets for &4}......c.ceverenns 15%
iv- Shelvings (various designs)...ccceceeen.n ics, v " "

It is hoped to increase output levels at about 3 times the curren:

volume. within the next three years; and double them during tne fol-
lowing five years.

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

The attached lav-out is recommended to meet the production targers
set ty ctne firm. Final choice of machine zand equipment await the
resuits of the test on local materials, and the outcome of the
search for ractran in Western Samoa. The process flow corresponding
to the proposed lay-out has been explained to the Managing Director.




STRICKLAND BROTHERS, LTD.

BILL OF MATERIALS --- BOILER & STEAMING CHAMBER

1.

SEEAM CENERATOR SYSTEM

A. FUSNACE (Wood-Fired)

1. Ordinary Fire Bricks,

x x
2. Mortar Powder Mix,
_____lbs/bag

3. Cement, ___lbs./bag

4. Sand

5. Gravel

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

7. Fire Door/Ash Pit Door:
a) 1" Angle Irom, 20 fr. long
5) 3/16" Mild Steel Plate, &' x 8"
c) Hinge, imérovised (see design)

B. BOILER_TANK

1. Body, 14" dia. mild steel pipe

2. End Plates, top & bottom

3. Pressure Gauge, Max. Rdg. 250 psi

L. Steam Exhaust Valve {(gate), 1"

S. Safety Valve, 60 psi read directly
on gauge, maximum setting possible
at 100 psi, maximum reading above 200
psi, graduated at 2 psi (if available)

6. Steam Exhaust Coupling, 1"

7. Steam Exhaust Nipple, 1" dia. x 3"

8. Water Inlet Valve, 1/2"

9. Water Inlet Coupling, 1/2"

1C. Water Irnlet MNipple, 1/2" dia. x "

11. Mounting Fins, & pcs.

A. Chamber Tank,

‘5"
B. End P

dia.

late,

end-to-end welded

x 24"H drums
3/16"T x 24" dia.

[

pcs.

pc.

sets

It.

(Use part of 1-A-Tt

1
1

1
1

ea.

ea.

ea.

ea.

ea.

ea.

ea.

ea.

(Use part of 1-A-7

6
i

pcs.

pc .

(Usepart of 1-A-Tt
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Bill of Materials, page 2

NOTE:

ARy - m O m m

Tront Door Assembly

I. Door Plate, 3/16" x 26" x 26"

2. 1" Angle lron Frame/Flate Lip,

2 sets, made from 20 ft. bars
3. Hinge, improvised (see Design)
4. Door Locking Device, improvised

(see Design)
Legs
1. Uprights (8 pcs.) made from 2" .
angle iron bars, approximately
& fr. each pc. at 30 deg. slant
2. Cross-rails, & pcs., length to

fit straddle of legs

Pressure Gause (as in 1-B-3)

W

team inlet Valve (gate), 1"

Steam Inlet Coupling, 1"

Steam Inlet Nipple, 1" dia. x 3
Steam Inlet "T™, 1"

Steam Inlet, "L*, 1"

Steam Delivery Pipe, 20Fc. x 1" dia
UNION Fitting, 1" dia., Steam

Delivery Line

pc.

BC.

set

set

lengths

(use por- .-n of

11-D-1)
1 ea.
2 ea.
2 ea.
2 ea.
1 ea.
1 ea.
2 pcs.
1 pc.

If pcs of 3/16" plate are still available, cut 8

pcs.

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

ends of the legs.
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Page 1 of 4

Notc: All drawings are not to scale.

50 mma. dia. chimney
. stock (5.00 m.minimum
height above ground)

STEAM GENERATOR —
&

NN

Gate valvé, 1

L/

Safety valve i—i—f'm steaming
chamber

Pressure gauge —~p Q

Boiler tank,_

1/2" gate valve

=~
water inlet __,,E:/’ '

-~ Holdinz stirrups

0.61 m

Grating
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1 Boiler tank

/. (W

fi
; —- Fire bricks
\.
Fire door
11— Concrete ¢
Grating i cn t

fazing

] §
S e
4

’1-ﬂ €3
Ash pit L
door - _% s
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. X ] ~ 17~V r T 1%L L~ ‘\' a )
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SKETCH OF FURNACE

CROSS SECTION
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Page &4 of 4
1 1/2" Flat bar drilled to take

3/4" dia. round bar.

Full weld all around.

Lull Weld all around

}-- Steaming chamber wall.

""":5;%:{__- Full weld all around

—

ﬂ:—— 1 1/2" Flat iron bar drilled to take
> — 3/4" dia. round bar.

DETAILED SKETCH OF DOOR HINGE, STEAMING CHAMBER

C/Z" round bar

Pivot welded to curtain
of chamber.

-
-

VR 4
'\
SN
1/2" Nut with wing.L
welded as shown.
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c/o0 UKDP-Aria
Private Mail =ag
Azia, Western Samsa

28 September 1982

Dear Mr. PARKER,

This is with reference to your recuest for technical assistance
(¢hrough the Department of Economic Development, Gevermnment of
Western Samoa), under UNIDO Project No. SI/SKM/88/801, as arranged
rv UNDP-2pia (Westerm Samcal.

vring ry short visit a:z vour shop, we agreed that certalin &ata
are urcen<ly needcd +c facilitate the development oI a facctory
lay-out for your FULLY UTECSTERED FURNITCRE production lirne.
Amor.5 other things, the following are immediately needel tc allow
me =0 start the develogment of the reguired short s<tuily for the
realization of a suisatle lay-cut feor your intended exrandel coe-

.. Sketch of the land area wrere vou intend to builé i
shez, indicating the major dimensions of <he lo<;
exicting buildings and structures (indicating <helr

dimersions); existing access roads and such local
constraints which will affect the erecticn of the shors

B. Rough sketches of the wooden frames you intend to produce,
showing dimensions, if possible; and the tirmber species
which you intend to use for the fabrication of the pro-
éucs; and

C. The existing esuipment in your upholstery shop, indi-
cating their respective cuantities ani floor areas they
occupy {indicate dimensions).

Should you still be interested in seeking our technical assistance
please furnish us the above-listed information (through the Dept.
of Econaric Development and UNDP-Apia), so that this may be relayed
to me 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 UPEOLSTERY
Aztn.: Mr, RODKEY FARKZIR
Aria, Western Samca




It was a pleasure having the opporturity to work with you.

cC:

Yours truly,

" KORATIO P. BRICN
UNIDO Furrniture Production Expert

Mr, MISICLC SOFE
Dec:. of Economic Developrment
Arzia, Western Samoa
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TECHNICAL ASSISTANCE TO FUAMATU ATI, Woodworks and Leather Goods
Manufacturing Shop, Fagalii Uta, Apia, Western Samoa.

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

i. Leather slippers, with rubber soles;

ii. Novelties (wooden handicraft items);
iii, Billiaré takles and cues;

iv. Leatrer belts; and

v. Chairs anc living rocm furniture items

With a view to helping him improve his working capability and guality of his
products, the following were discussed with Mr. Ati during the visit to

his shop on 21 September:

1. Sanding Belt Szlicing

Mr. Ati wanteé to know how he could splice paper-backed belts.

a. A simple sanéing belt skivirg machine was cesigred for
Mr. Ati,.

b. Using sketches, the technique 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 Mr. Ati.

2. Mr. 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 was informed of the design and use of "NO-SAG-SPRINGE"
and the more recertly 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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Simple sketches cf how these materials &re mounted on the
wooden seat frames were given to Mr. Ati.

4. Billiard Table Tops

Mr. Ati asked how he can impreove the construction of the billiard
table top in order to obtain a more stable and lasting Fiece
of Tatle.

Mr. Ati was informed that a construction method for very
stable billiard table tops has been developed in the
Philiprines, using S4S 2" x 4" boarés. The surfaced
boarés were glued face-to-face orn the 4 inch faces ané
bolted together +to iferm a rectancular laminated tyrpe of
thick (4") boaré. It was recommended to Mr. Ati <hat he
use Urea forraldehvde type of glue (commercially known as
"Welé Wocd"). He was .rnformed that this tyre of clue is
available in Apia.

€. Eilliaré Cues

Mr. Ati asked how to fabricate billiaré cues more uniformly andé
with better qualiiy than what he was presently making.

h sequence of operations was formulated for Mr. Ati. The
sequence involved the use of the flat bed sanding machine
described in No. 2 above, to oktain the desired taper,
starting from a square cross section wooden rod.
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