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Expl_anatory t-&es 

-, . 
References t&dollars ($)-are to United Stat 

stated. 
F I( 

unless otherwise 

) 

The followi,ng abbreviations have been used in ‘this manual: ~ . fi* 7 . . . 
CKD completely knock-down . ') a ‘9 1, *-h-4 82 
KD knock-down *l . . 

1 ( .' I, d : 
PVA polyvinyl 'ace'tate q 4, * .+ 

UF Urea-formaldehyde' , '. 
t 

‘+ -. * 3. 
, :. ,p: .~ , . 

.i ' -be s .I .: 
uws unwashed and &sulphured ' --. ea 1 

L *I . 'c 
W washed 1 1. --t. c ,T t . 
ws washed and sulphured 0 . _ .I * , I, a- 

"T-'#“ -*'a - '*a c , . . : 1 
*. "The designations employed. and the presentation, of"kWe %&t.erial'*i,n,<his, 
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document' do.. not imply the expressron of any opinion whatsgev'k,,r on th; part of" 
.:; ' ~ ( .i--c.--l 
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f ;\- of the United Nations *concerrr+ng the. legal status, af any".: 5. 
Pa‘ a",<, territory, city or are? or of its aufhoritres-,l, or;conCerni$ (he 
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t i. j_ 

. delimitation of its frontiers or boundaries. 3~ ' I r'8 * i _ '., ,a7 -.' 
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Rentidn of ';firm names and commercial products -doeslnot. imply' the 'en- 
"dorsement of the United Natgons Industrial_Developmen,t Oirganiza~ion.CUNIDO~,,t: - ;-.. 
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-<add-' w*ckerware 
conntrZes~ratt+ri fu_rniture 
number &f tiny workshops., 
'cpnvert such workshops 
Cbbi,;ty of' the work, 
become export.. o'riented in., those -countries 
designs and raw materials. c. - 

. This is of' 
rattan *in.their natural forests; 

remains ,quite Sabour intensive, 
- . . h 

on 'the markets ,of developed 
and rattan -furniture i's.'Sin'cfeasingly in demand., 

count'ries: .Furtheruiore,- there 8 is c,onsiderabfe-1,' i' 
pgtential for adding value to the.ynprocessed rattan *that+ is! exportled in vast ;. - ;I 
quantities' for use in the furnitur'e' ihdustries!.of developed .'countrie's.' .,-"i*C':. 2'0, 

- , 1 n** 

4n recent yeirs,* 
. ; .,,.:.v 

many' technical developments have taken Rlace i'n the' : *. a 
production of %attan..furniture. - *The aim of this manual is td .familiari~ze*+, 0i ' 
rattan furniture ,-producers in developing' countries withy th-e-se newh.t;~~hniqgres.,:--~:--. +?- 

c ,s 1 " .‘ - 1 Q-.- 
The views expf>ssed,yin this publication are *those of.the*auihor, i' . esmond m;.'i 

strial consGYtant to the furniture "industry. They" 
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INTROD,UCTl"ON 
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._ 
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\ 
* i . 

. 
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. 
Rattans are'the most important group of forest species : 

Their growth i&,confined mainly to'the tropical forests of 
after timber. _ 

South-East Asia 
and Othey have been lsed for centuries by the people: of that area for '0:; 
purpose or another -"' from the making of household artifacts to .foot-bridges. * * 
The.material also found its way ir)to3many other parts 'of ,the world, and.*there 
'are records and examplds of f'urniture made from it in anci<nt Egypt and‘later,- 
during the Renaissance period, in the reigns of'louis XIII and Louis XV of ' 
France. 

i; B 
i, , 

Today th:e rattan *industry has become a mult&illion dollar business and " 
even *though its 'roots'still remain firmly embedded in village and small-seal; 
rural cottage-type activities, it generates employment' for tens *of 'thousands . ' 
of 'people who harvest, process and shape it into a variety of end-products for 
home and export. markets, 
million and by the time 

World trade in raw. rattan is i$in excess ,of ,$‘100 
-the manufactured product reaches ithe )ultimate con- -.$ * 

sumer it has increased in value 100 fold. 
3 s . ! - . 

- / 
The industry nevertheless remains highly 'labour intensive, 

introduction o:f some degree 
desp.$te the ' , ; 

of' mechanization; and better production 
‘3 
organi" 0 

zation. -.I$-I the: fprocessing and .manufacturing asRects,,it is estimated that llhe ' 
per. worker-in. a modern rattan Factory is about $2,009, 

- + worker in a similar type conventional furniture. plant .is e 
,about-$28,000. 

i 
5 .- \ i , 0 . 

'Ai interest in rattan and rattan products .incseases it 'is 'ha;hly sur--- 
irising that‘ the industry 'is attracting @lose attention, not only*' frb;m 
national Governments, in whose territory it forms an importax natural resource 
but a)so from entresreneurs and importers‘who recog'nize its potential prdfit- 
ability and even research institutes that* have finally come'to acknowledge the, ' 
need for more organized research and development on its" behalf, especially-in ' 

\he f'. ields of r'attan cul't,ivation+and utilization. ' .,- ' * - ; 
0 

.’ .a 
.-” s 

Since a very large proportion of rat;Jan is destined*lfor.the production *' 
of furniture, thereeis no reason why it shduld no,t benefit. from association . . 
with its longer established counterpart, wood. Ma.ny of ‘the production tech: 1 

equipment and other raw‘materials developed by th.e latter could, with ' 
ppropriate modifications, be used to advantagekin. rhe manufacture of rattan '- 

At the same time, 
lightnkss, 

the inherent“characteristics of-'thz latter, 
flexibility and durability,' offer a uniqu.; . . 

" . 

both the designer -and 'production *engineer* .to *achieve an end- n 
uct' ihcorporating.shape and"fo,rmPdenied them in working with:wood; 

\ 

’ . b3-r’ c i /‘I ., *..I 

,. 

d . _ - .'r 
. " This, in turn, isenabling rattan "furniture to carve acsmall ,though in- '. * 

creasingly' special 
'. _ "market.s, 

place for itself in 'the .most ,sophis.ticated of world 
such as Japan, 

/ 
the United States and Eupope, where -it can co&and* o ' 1 

bot"h exclusivity and price on its own merits. Already some secto<s. of' x the I 
* - I 

* ( . - 1 I 
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industry have benefited by calling on the expertise 
_ designer,, and engin er 4 

pro&siona=l .: ” 
to assis; them in further ,cag.ital’izing on, the 

1 
undoubted” - 

c 
potential of this unique’material. . . Tf this mo\r$$n%‘!i.s ‘accelerat’e$ anih at the g 
same time coup,led ‘with better organization and management of the .&lustry at” I 

all levels, there is lrttle doubt that it can become, . z;ir.d : 

- suitable. species are available, i a. dynamic f+@e in natlonal~ustrial 
Ifit catitrie .‘where . 

de.velopment and a significant earner, of QorEign’e%hange. G ~ 
. 

, 4 _ -The purpose of this manual is to familiarize- those who ‘are engaged 
directly in t-he rattan’ industry and others .;who may be interested, in its . 
curre.nt level of 
and end-products . , 

fr’bm the po’ints ofqv$ew of materials, -technology”,;:-‘: 

output and hi’gher 

f 

a,im is f!!o ;-‘examine- its potenfial for grow& .- 
pr ductivity.with the 

-. r ,1 .i. in-’ 

‘-;nd.management t;ch*n. ques. 
intrdductip~~~‘~~’ 

2’. - 2 . .; .‘- 
_ .:- 

-‘“~ a._ 
A _. . .,.. 

Annex I contains the Philippine st.andard s’perif ication 
wicker furniture, 

,i- 
th only ,one of its kind so far pub’lished. 
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-A. : D,escription ‘) iI , ( ,_ d D . 0 . * . 

. , 

_ .i, -. , 
* Rattans are, climbing palms thav grow abundantly ,at low and x.medium alti- 

tudes in the: virgsin‘ forests of South-East 'Asia and the&acific> 
J thriv.e: in thickets or in second -growth forlsts but ,/are rarely 

They also >,' I 
found in open ,I . 

country. Rattans also'.grow in Africa and Latin America-but'.are use& less for i - i 
‘furniture there. . 

; P ‘, . e in , ’ 0 
The English, “rat tan” der’ives from the Malay word “rotan”, the ‘collec- 

t ive ‘name for the climbing ’ members of a large group of"palms I c'alled 
P- 

a Lepidocaryoideae ‘(in Greek: skaly-fru?ted) . The word “raut’.’ in Malay means to.,. 
pare, asmoothen or whittle and re:fe’rs to ‘the” paring or‘smoothening 
the rattan harvester who. twists’the newly dragged-down. cane. 
venient rough-barked tree trunk to rub off the pri.ckly leaf sheath. 

* 
!I .> . ’ I’ 

B, Classification 3 . 
. 

'The most; widespread 
. 

rat tan classification, and the"* 
rattans and palms, is the genusiCalamus, 

largest genus- of 
which is reported to occ'ur from West' . ' 

J 

. Africa to Fiji-and from south China to‘Queensland. 
is said to be.‘in Peninsular Malaysia, 

'The greates; concentration 
in the stable centre of the ever wet 

areas of the Sunaa Shelf.,. / . /. -* a/ 

There are 11 genera founds, in. South-‘East Asia: 
Korthalsia, Plectocomia, Ceratolabus-, Plectocomiopsis, 

Daemonorops, : 

I Bejaudia .and -t?wo as yet. unpublished -genera. _ 
Calospatha., 

_ 
_ j ’ I * 

I Of the. 11 genera ! 
Peninsula 'and, of 

of. South-East Asian rattans 9 ,:are foynd in the Malay 'r 
these , Calospatha* is found 'nowhere else.. Th;e distribution of 

n the South-East Asian genera is as follows: I *. 
* .i . : b # 

Kortha-Asia 
I 

i Mainky in the Skda Shelf, few.species foGnd *. 
, . i out&de this area 

z * 
d 

- . Plectdcomia s Bali, 'JaqVa, Sumatra, Borneo, the 
ri v 

-. 0 * Peninsular Malaysia, mainland Sout 
. * ‘> north to the foothills of 

.I. ""'south China I 
~_. _ 

Plectocomi~opsis '. Sumatra; Borneo, '% 
.s d? I \ : and f,ndo-China, II 

*', -I 
Myrialepsis Sumatra and Peninsular Mal>ysia 

. 
Bejaudia 

< “ I . 
: Indo-China -. 

1 41 
0 a , pm .I . 

I’ , .I ‘3 .’ ” 
* * 



7 ' Calospatha 

_’ 
.’ 

-I’ &’ 

, 

" Peninsular Malaysia : '; 
i ‘- _- 

r- 

Daempnorops Found from south China and south India to"the ' :- -. 
, c island, of New Guinea (greatest concentration in 

I Bo&eo and Sgmatra) ,' ' . 1 
. 

0 Calamus From West Africa,to Fiji and from south China 
to Queensland. ' .; . 

r 
3 d Ceratolobus 
0 

Confined'to Sumatra, Peninsular Malaysi 
-/ 'Borneo and Java * 4 * 

a, 
\ 

9 

\ 

.,v: 

4‘ 

w-’ 

-: 

. 

a: ‘* 

.’ ., 

I 
:.’ 

j.*. 

New genus 1 PenLnsular Malaysia, Borneo 
.\ 

New genus 2 . Borneo 1 . 
i 

i 
Generally; 

, 
most rattan species grow at a wide range of altitudes and.:may 

i be found from sea level up t-o about 2.,900 m. 
w takes place varies with topography, 

The altitude- at which change 
soils and climate but ;is usually.confined 

CO the vegetational boundary betwee%n 1,000 m and 1,400 m. 
specres transgress this boundary. 

-Fey ‘low-land 
', 
I, . . 

, a . 
Rattan species are distributed among the genera as follows: 

0 

c 

Genus 

Calamus 
Daemonorbps 
Korthalsia 

.f Plectocomia 
Ceratolobus ' 
Plectocomropsis 
Calospatha 
Myrialepis 0 

Bejaudia 
Two unpublished genera 

L, D 

Number mf P 

. 

,L Species 

1 ' D 
. i 

1' 
3' 0. 

. t . 

Figure 1. shows ,a schematic diag'ram of. a rattan 
-a forest. Part ‘(a> is the crown with leaves, 

palm growing in the 
*which grows above the tree tops. 

,.Part (b) is the -young tog part, about 3-4 m long,'which is usually discarded ' 
-because ,it is soft and" immature. Part (c.>- is the ,midhle part, which 'yields 
normal cominerclal rattan after processing. It, can be recogniied because the 

* 

l'eaf sheaths have fallen. The base part (d) contains .certain tannins, his .a 
light brownish colour and is sometimes use&for making wal,king sticks. _ c I 

Figure 2 shows a schematic cross-sect.ion of .a rattan stem. Part (a> is 
the epidermis or outer hkid'with cuticula at the periphery. Part Cb) is- the . . 

,,bark wrth thickened cell- walls. ,Part (c) and (d)' are the central- cylinder or 
. , A core with cc> containing fibre bhndles and (d) the,pith wi.ih vascul,?r bundles _ 

'each,! strengthened with-a fibre bundle. . * 0 .Q 1 ' s 
. v .' 

'( 7 > 
The cuticulJ.corisis.t,s of .a waxy matter that tends to prevint evaporation 

of.moisture in a radial direction. 
able reduction i‘n, d.rying time'\ 

Discarding the cuticula means a. consider- 
Parts (a), (b) 

core peel,' or splits, 
land .<c) ,givp,.the- cotnmerci;al 

that resullts when the *rattan is spljt-,by,hand or by 
\ machine. This material *?s. used--for' binding and weaving. Part (d) gives the , 

. 
4\ *. P 

\ i . : Do 
1 'CT. . 



: 

Figure 1. ' Rattan palm i: , 

(a> Crown with leaves 
(b)' Young top (usually discardkd 
(c) Middle (commerc'ial rattan) 
(d) Base 

Z 

. 4. 
0 * 

‘I 

I Figure 2: Cross-section of a 
rattan stem I, 

. w _ 0:;; EgiG.termis with cuticula 
6 ? 

--.(c> ICentral cylindkr containing 
fibre-bundles 

(d) Central cylinder with 
vascular bundles 
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comm"ercia1 "core peel" or "pith" being the centre core after the rattan has I P 
been peeled. Characteristics such as hardness, stiffness, elasticity, flex- ' , 
ibility, workability and strength of rattan are determined by the- compactness 
of the fibro-vascular ,,bundles. These differ from species to species 'and'in .'* ~-._~; -._~ ~~ .~. 

-accordance with -Fhe age of the plant' and /are important in relation- to its ~ 
commercial quality and yse for specific applic.dtions. , 

I 
7 *. / 

I 
“ .3' 1 

cm, x Stem system . I 
*'. 

The stem system of &attans is very variable. "It affects the general r . . 
appearance of the plant, and hence is of classif.icaci;on',.value. 
Some species of,Calamus are even "stemless". 

B 
p 

One of -the most important stem variations, and one that has economic s 
significance, is solitary versus clustered stems. Solitary stemmed rattans. 
like ,CalamuZ manan and Cal,amus laerigatus are one-harvest rattans. Clustering 
species such as Calamus caesius and Cdlamus trachyco,eus and all species of 
Korthalsia ar? re-harvestable. Another important par&meter o,f the stem. syst,em 
is aerially branched versus aerially unbranche'd. Neaily all rattans, if. they 
brancll at,, all, do so at ground ievel. Korthalsial branches aerially and 
prorusely. i _’ * I 

Stem diameter varres considerably. Some montape Cblamus species may be BS 
little as-3 mm in diameter, whereas the-species Plectocomia elongata may reach 
2u cm in diameter. Stem diameters increase very ' little with agei Stem 
lengths vary from the very' short on'es of species such,as Calamus castaneus to 
tile immense 200-m stems of Calamus manan and CalamGs caesius; Internodal, 

’ lengths tend to vary constderably within species, among stems from- the same 
clump or even on the same stem. Surface features, su:h 'as colour, gloss and 
texture, vary considerably among different species o,f lrattan. Theseofeatures 
contribute to the economic value of the species. . I L 

i 
. . 

/ 
. 

D. Identification 

Leaf-form variation is considerable., The,degree of apical growth of,. the .' : 
leaf and the length of the foliage are t;o major parameters of leaf form. The 
most important feature for identification purposes is the armature of the‘leaf. 

* sheath, which is very varied and distinct. Few species have unarmed leaf. 
sheaths and these and the climbing organs tbat.anchor the rattan is the forest 
canopy are the two major hindrances to rattan harvesting. ' 

a . 6 The 'two major climbing organs Y.&e the cirrus and the flagellum, The 
longation 'of theaapex of the leaf that bears reflexed thorns and 

originates f_rom the leaf sheath and., bears tightly sheathed 
with a dense covering of reflexed thorns. 

l ,. 

cirrus is an e 
the flagellum 
tubular scales . . 

-, 

. 
* . .’ a 

E. Seeiing ,,I 
, .a . 

Rattans are pral~~f.rc seeders. A sin"gle 
fruits with as many as .a 

stem can ,prod&e clusters of 
fruits. They are beautiful .,in+ 

appearance and edible. round to oblong and are characterized 
. by the presence of scales on the outer'.coviring arrangedTin neat vertical ahd' 

diagonal'rows: The scales are brown and have a~ high lustre. A gelati6ous 
pulp, eithe'r sweet or sour, surrounds the seed. An individual-fruit ranges in . 

H 
6 

J . 0 
” “. 

L ’ ., 
‘. 
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size from 0.3 to 1.5 cm in.di;meter and from 0.5 to 2 cm 'in length, dependring 
on the species. It has usually only one seed. I L _ - I 

1 a: . 7. 
.-:' _ 

F. Local names ‘ ; 
> -_ . ', 

-Many. ra_ttans have Local names,, usually ,pertaining to speciftc attributes 
1 
. 

or characteristics of the plant+ $hese names may .refer to the surface of the , 
cane, its thickness or hardness, its want of length, itsuse,' its br,anching,*in 
order to flower, the bitterness .of. its apica% buds, thetshape of the sheath or *r 
leaves, 'the arrangement of prickles, the type of resin or sap exuded - all _- 
seemed ,to have influenced the naming 'of different,.species. 

c ! 
Q. 

Nevertheless, there is codiiderible confusion even within countries. For ? 
-instance, in Sabah "rotan batu" is a cane-Z-4 cm in diameter, but.in Peninsular, 

Malaysia it is-a cane 0.5 cm in diameter;* they‘are ,fotally different species. . 

Some names are rathe‘r consistently applied, e.g. "rotan. seta" (Calamus 
caesiu's) in Malaysia and "rotan tamam" ithe cultivated Calamus caesius) 'in 
South Kalimantan. 

0 / 
In the Philrppines, out of the 70 or so species and.varieties of local _ 

rattans, the following may be listed as commercially exploitable: . 

Ditaan J (Daomonorops mollis) 
Limuran Q (Calamus ornatus, var. A 

. '3 philippinensis) 0 
? - Lokuan 

Podlos 
Palasan 
Panlis 
Sika 
Tagiktik 
Tandulang-parang 

(Calamus 
(Calamus 
(Calamus 
(Calamus 
(Calamus 

,'(Calamus 
(Calamus 

reyesianus) 
microsphaerion) 
merrillii) 
remolusus) 
caeslus> 

E 

_. 

d 

G. Trade names 

Trade names are developed by rattan merchants and bear 1it;le or no 
relation to botanical origin. Usually they derive from characteristics of the ' 
locality or appearance, e.g. "sega" (smooth or polished) or "rotan batu" B 
(stoney). . . . 

: 

According to one authority _ 1l-k they may be classified, into four main / 
1) I groups: . 

+ 
(a), Sega. All canes with a siliceous outer layer that cracks and springs 

off when the cane is bent; I .-. 

. . 4 
(b) Lunti. Same kinds as Sega' except that the sil'ica layer lis removed; as . 

, -31, * . ,. s 
(c> Ayer. Nonsilicious rattin not inciuded elsewhere.; '. .* 

* J 
(d) .Sticks. Straight lengths where "stiffness and straightness are,the 

main considerations, e..g. for walking sticks and ftikniture frames. 
- 

'.r , . ' 

"i~i:, 
d 

*For the notes, see page 79 &low. 
h ., ., 
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The Philippines appears to be'ti@ only-country that has made any attempt 1 
to bring some order'into trade kam?es and grades. These are defined by. the 
Bureau of Standards as fol&ows:- , 2/ .- 1;‘ ._ - i 7 * 

. - '1 
_ L- 

. 
(a>. 

l ‘- 

Palasan Group. “This includeq',,,true .palasan*.(Calamus maximus) and 
I, 

others with'ba diameter of over 2.5-cm and;jnternodes ,of 25 cm or more. .?This ., 
\ gr'oup is'divided-into six grades based. oh.di,ameter size A to E ,and one- mixeti 

grade. The d-iameterat the small end is measure.d and increased-by 0.25 cm for 
' each grade. ThB range is from-grade E with a biameter,of 2.5'2.75 cm 'to,grade. 

-t 

A with a d.iamet'er.:bf 3.5 cm or more. The mixed grade is a mixture of sizes A 
to E. Canes of al-1 grades *must be mature, clean, thoroughly seasoned, free ', 
from fungal stain, scar, bruise, checks and discoxourations; Specifications 
'for subs_tandard classes ,for each of the grades A to E are also*given;<$ 

ib) Sika Grdu --_r%* ' Includes Palawan sika (Calamus,.c.aesius) 'and others that 
are glossy, flexi le, .,bright yellow wh'en dry-times ,called gplden sika) " 

,and are-less than‘>i.5 cm in diameter; .. ' w' , L - L 
. . . > 

-' .li‘ 
(c) Tumalin Groupi Includes those with a diameter of less than 1.5 -cm *' 

but w.hich are rather light cre$m,in co10 and therefore- not included under 
Sika. , 

The basic factors which are taken into c %ideration for grade classes are: ' 
. P 

Size (diameter) - starting as low as 4 mm and gaing up to 
45 mm or more; the size classes may rise by 2, 3, 4, 5 or 

. 6 mm or even as a mixture of those cla"sses 

,Length of pole . 

Colour 

Hardness : 
’ 

' , 

Defects and blemishes 
,i 

. . . 

I 
.- ._.,-’ , _ 

‘I ’ 

8 

. ‘- . 

. 

, . 

r 

Length of nodes 

Uniformity of thickness'along the length 

.> . 

. 
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Most ‘if ,~~.i-~tt_:fo;;n;i:,in'tbe markets 
* . 

from plants Vgrowing'in theif 
E- 

comes 
natural % Ha‘b$-at; 'LBrge>scale* ::plan'tations. 'are t+.o be". found in central : / 
Kal%mantan :n',Indonesia,, .but ~ these;. "are ;' t6 the 
diameter+*r+r+v isych .as S&a:>* 

, usually .$onfined 
Z , -; ,$ .7 : ;- 

smaller:?+ a P; 
< c ,e'" _, 

0 . ..e c . , * . , ., - i _ L. ., -, > 7 
.- I :* . . - I ., * 3 ~ ~, ‘3jq 0 

Germinat,~b'n,,t,akes 
transp~ly'&eQqtq, the 

ilace: in-,7*to .l< days'and&h~ seedji;gs are*, ready to be 
nursery.,when one montll'old, i.&: when each has produced a, r 

one sucker:,' which is the ‘be'ginni'ng'df an aer'$al .otem.?- The ,siYst7harvest' is 
f&m.,8 to --12 *years after:-plant'lng- 'dependtng .on 
Mature c,a'nes attain l-ehg'khss of ,l5 

-&il quality' and=climate. + 

which.,& done in the drier months,. 
m, 18 mo or:even 26 -m. 'During the harves?t, 
the top 2 irn ar.e 'discarded. Wet months are. -' '-. 

gener$lly unsuit.eti for 'harves,ting because of floods and the consequent dif- 
r 
1 

ficulty pf access.to the growing areas., ,.' ..I 
. - i '-. . -6 . . a. 

+ Collection‘ m%thods vary 
* " 

very wasteful. 
slightly' from piace 

S..," 

to plac_'e, but are generally , .L 
.fle stem 'is cut -30 cm .to‘Z m ,above the ground with a "pa.rang" - 

or cleaver and .disEodged from, the .tree, by tuggipg. 3 This is mQr?e‘ dangirous , 
than.it-sounds, "&":the falling s'tem~~may bring with it- all kinds of debris -'- 
inclpdi,rrg dead.. branches, ants: *" wasps ne.sts'. and clumps of 'epiphytes.' 'If the 
cane,,ggts "st$ick in~,the.,canopy.:the"cbllector has to'climb a neighbouring t&e . c1 
to.c&.zt *free.' 

I . 
Jf"this :,canno?'bedone; ttie p:art of,the -cane that cannot be 

reached i$ i’aBah~~o&d : L Smetimes &fish-hook tied t:o 'a poL'e is used to dis: 6 

: ‘AS ,tke.hf-a'ne :is Tdragged :dow&.it 
; . :\ 

-is.'twisted around .a convenient tree trunk 
to'r'kmgJe ttie;:'thdr$.y‘ leaf sheaths. (( Alte;.,natively, t.hes'e,may -be chopped off or 
the co:1l,'ec&"r ~&&dorci.~.y draw ;t<ha.st,em<betwee'n two. pieces of iwood to remove 

t%$e**yo% 
* i 

them.' Two $0~ 
4P rs 

Las, Calamus manas 
are? required to harvest the largest;. rattans, such: 

b&&&',the"cane is - ",.$.yly '3 -I- Y . _ normally lodged very 'firmly in the\ ,c 
canopy. ' . < L. 

_' I * I 
Soon afterwards, 'the-,rattan is ciit-into lengths,-the' size depending on the. .< , 

species, the hiamgte; of-; the' rZttan+ >its intended ~e~,-~t-he-~-s~pe~~~atio~~~ of .-:~ ':__- 
the buyer or,to &it':the,Sonvenience‘"of the collectors in carrying it out of 
the 'forest. Rattanis usually cajr$eo on foot over a distance o.f from 5 to.,,,7, .,... . ..<... 
km to the depots or logging areas through dense jungle or equally difficult ' 
terrain, which can cause'f,urther.damage en route. I 

. 7 
Lengths into which the rattans are cut also vary according to the practice c 

in different countries. 
.cut into 2-3' m' lengths. 

In Indonesia, Calamus manan and Calamus scipionum--are 
More slender canes 'such as. Calamus. caesius .and s 

Calamus, trachycoleus are cut into 5- to 7-m pieces and bent.0 in two. In, ,the 
Philippines, rattans are cut in 3- to 6-m.lengths, ,bent sharply in 'the middle 
and tied in bundles for transport. This includes Tumalin (Calamus 

r - 9 
., 
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mindorensis), Jika (Calamus spinifolius) and Panlis J(Calamus~, ramulosus)., 
-lamus maxim-bundled straight in lengths of "4 m. In Malaysia, 
large-sized canes are cut in 3-m pieces, smaller canes into 8- to 9-m lengths, 
beni in two and bundled. 

* 
'i., . 

e! ! 
I !, . 

B. _ Preliminary processing . 

"kc" 
- Preliminary processing L the preparation of the canes for d&e,ct use in 

manufacturing - varies, in,different countries and areas, as described below. 
': - L # . . 
Hong Kong . ',:,. * 

i <? / 

,A substantial quantity of Indonesian rattan is imported into Hong Kong : 
where further processing is carried out. . "' 

._ 1 i. c -. .* 
The rat%an.is steeped in a sol,uti.on of sodium hypochlorite in a tank (5 x 

1 x 1 m) for' about one hour; 75-100 lb (35-45 kg) of 'the hypochlorite.is' 
mixed with water to about 315 the heigh‘t of the tank. After repqated use of- .' 
the mixture it is'common,~practice to add more chemical and water as and when 
felt\necessary. If bleaching is required, hydrogen peroxide is used. 1' 

I 5 : 
The rattan is. removed and steeped in an adjacent tank of the same size 

(except that its height may be a little lass); and washed with-water. After; * 
being washed, the rattan" is transferred to a sulphur dioxide fumigation . 

. chamber-(6 x 5 x 3 m), which is f-itted with an external container_for.burning _. 
the sulphur and a flue .leading. into the chamber to convey the sulphur 'fumes. 'j 
The rattan is fumigated over night 'and,, if the colour is not sufficiently _ a 

.?* 1: 'even, it is fumigated for a longer per'iod. ? 

Trehted rattan'is sorted into diameter classes as required and machine-cut *, 
into the required' lengths. Bulging node's L on the larger diameter rattans are 

‘scraped to the level of the ,internodal diameter by experienced..labourers who 
'take care not to scrape the internodal skin. The rattan is then separated in- 
to quality and Iengtb classes. ' Lower quality material is used locally for the 

.manufacture of low-priced furniture or for core and peel. Better quality 
material is either exported or retained for splitting. 1 

#I@ > ,' ,- . 

In addition to this treatment, one other treatment has been noted in Hong' , 
Kong and also in Singapore. The rattan is first sorted into' "hard", "medium 
hard". and "soft" as follows,: . \ 

I 
n Hard; When'therrattan is bent by hand &id' 

released, it springs back and regains its 
original form quickly 

Medium hard: When the rattan is bent by hand and released, 
it regains,its original form rather slowly 
but'not fully 

, 
Soft; If the rattan is bent, it cracks at the bend 

or breaks and if the bent rattan'is released 
before it cracks or breaks, it regains its _ 1 

a: original form completely' ) 

Hard.and medium hard rattan is steeped. in water'for. 24 hours, rubbed with 
sand and coconut husk,, dried in the sun; fumigated with sulphur dioxide for 24.k 
hours, dried again, refumigated for 24 hours, and finally sorted by length, 
diameter and quality. 

10 ‘,. 
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Soft rattan is treated (in Hong Kong) 
with hypochlorite etc. 

in the. manner described earlier, - .'\ 
.:: 

) I I' T - 

--%dia 
. - 

,*_ ~ - L 
? 

In thestates of Assam and West Bengal, the larger diamete,r 'rattans are 
rubbed with sand and gunny cloth,* ,treated with linseed oil and heated.over',a 
fir"e'for about one minute. The canes are then rubbed Iwith gunny cloth';'soaked 

<in kerosene and dried upright in the sun for 10 days. Finally they are tied 
in bundles of '100 for sale. 8 I * * 

In Kerala', the Forestry Department authorities stated that some,years ago 
small canes for weaving were steeped in the caldron in which paddy was. being 
parboiled. This process apparently gave the 'cane 
it from insect attack, 

a .go*od sheen and protected'\ 
but it is no longer popular. +nother'method, still 

.practiced by some, is to, boil small canes for weaving in water containing a - 
mixture of coconut milk and turmeric acid in equal proportion. 
said to improve 

This is- also 
the appearance of the cane.. Canes for export are steeped in ' 

water and rubbed with fine sand. 

,. 

Indonesia -- 

In Indonesia, deglazing or "runti" of siliceous species, Calamus‘ caesius , 
and Calamus trachycoleus, is done by some collectors. The inner epidermis of 
the leaf sheaths adhering to the cane and the silicified epidermis of th_e cane 
are removed,. Several methods are employed: , . 

(a) Runti ‘Gosok. The rattan is pulled in and out through a hole made in 
a section of a piece of bamboo tied to a tree; 

, 

(b) Runti Jala, The cane is pulled through a loap suspended between , 
three bamboo poles standing about 1 m above the ground and rubbed briskly with. 
a. chain. In some cases the cane is passed through a thick metal (tin) ring 

L_ 

for. better results in'removing the leaf sheaths' . . , 
---- --- -..--_I_-___-_. -. -__ -l__l_ _._ .i __-__,--.-- "------+.- ____ _-_-- -_--.-2----.-..-. 

. b 
(c) Runti Pelari. The cane is hit with a piece. of .wood or plaited , 

rattan. This method is less satisfactory. 
. g$ 

The simplest but most time-consuming method, however, is to twist the cane 
by hand and rub it with fine sand, steel wool, coconut fibre. or sackcloth. 
This produces a very clean finish. The process of "I;unti" must be"carried out 
within 24 hours of harvesting. If this" is not possible, the canes must be - 
steeped. in water to keep them moist because deglazing of dried rattan is 
difficult. After "runti" the canes are dried'. for about 7 days, either _ 
directly on the ground or on, a. special framework that 'is-raised above the .. 
ground to promote even drying. 
fire. 

During wet weath,er the canes are dried over a 
Quick drying is essential to prevent @r. reduce blemishes (fungal 

stains) and- to prevent deterioration of the cane. 1' . . 

Rattan that has gone through the "runti" process is called "rotan : 
asalan". Much of the 'rattan exported. from Indonesia is processed to this ____ L-~-_ ~-~~~___ 
stage. When the exporter sorts this rattan, normally. 30740 per cent is rejec- . . 
ted. . 9 ^ 

* _‘ 



I 
. : ,.I . . 

Further processing is carried out by the e:xporter,.whose methods vary from 
. . 

district to district. -Some methods are:' 
j '. 

(a) _ No washing, no fumigation with sulphur dioxide. ,Gepending on its" \ , 
c state of dryness, the "rotan asalan" is.dried in the sun for a few days until . '\ 

the-moisture content is about 5-10 per -cent. It is then ,sorted acc;rding to. 
:diameter and defects, weighed and tied iYito bundles with rattan. These 
rattans are recognized as unwashed and"unsulphured rattan (,LJWS); ' 

D ..r , 
(b) Washed rattan. "Rotan asala;" is dried for a few days, then sorted 

according to diameter, length and defects.. Next it >s washed in,water and at 'b " 
. the same time rubbed with white sand and coconut husk.0 This is followed by ! 

drying to a moisture content of 5-lo-per cent and sorting -into ,quality clas- :# 
ses. Immature tops are removed and the ends areC squared. The rattan is; .then 
weigh-ed and bundled t,o orde-r. These rattans are.recognIzed as washed rattan ' - 
(WI ; 

, 
/ . ‘- 

.* . * 
,, 

(c) Washed, fumigated-with- s.u'lphur:dioxide. "Rotan asalan!' is dried and ,' - 
r sorted according to diametqr ,(meQium akd large), length and defects'. After 

this sorting, it is washed and rubbed with white sand'and coconut husk. Earge.. ~. 
- diameter rattan is scraped befor: washing. Subsequently, the rattan is fumi- 

gated with sulphur dioxide for 24.hours or more, dried in the sun*to-5-10 per ,~ 
cent moisture content, sorted i-n&o qnality c*Passes and trimmed to remove im- 
mature' tops and ends are squared... .These are recognized, as' washed and sul- 
phured rattans (WS); -_ 

This is. the same process ' 
as WS above, . . 
kapurit for 24 hours; - 

(e) .B.oiling in oil ("Sumatra barat;.', 'especially 

" "Rotan asalan:' 
The selected canes 

I 

-the bun for 
rattan is was 

- - ---i3le'Qate9-, until the rattan 
------- ---- sur--for 2-3--d~$s-SitX -if -r 

. . 
_-, 

.>I .'I 
,. 'a&. Malaysia ?-' 

'$<. ..- n * I 
'. 

The larger diameter 
seipionum and glbo so 

:>*-and coconut,oi'l or a 

be used only when co 

The proportion of coconut 

' . 
qimmersion times, 

* choices. : 1 , 
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The oil boiling process removes a 
the large quantities of gums and'resins 

and most of the moisture in the canes. Removal of thg gums and resins is, said :. 
\ 'to. make the canes more durabl-e,. However, there is considerable controversy _ 
concerning the optimum proportion of‘diesel and coconut oil compound to be ; - 

k ,used in the mi l ture; the period of immersion and the temperature at which the 
mixture is to be maintained. 

Mixtures vary from 50 parts of diesel oil and 50 of coconut 'oil'ta 9O:lO; 
temperatures from lukewarm to 13C" C; and periods of immersion from 5 or 10 
minutes-to 30 or 40 minutes, and even in one case u"p to .3 hours. Treated, 
canes are rubbed with sawdust, I. rag waste or gunnysack. The. large-diameter 
canes, which are usually about 3-m long, are tied loosely at one end and stood 

I upright with the untied end. on the ground and ,the basal. ends out. 
.forming a cone. The smaller diameter canes, 

spread 
usually 8~ to 9-m'logg',.are hung 

over wooden stands or bent double and leaned; against. such stands with their 
ends down. In some gyes ) they 'are spread over‘ the ground, over a'wooden 
frame.on the ground,, or on wooden racks. Drying time varies from 1' to 2 or 
even> 3 weeks. In all cases,- the drying canes are moved into a shed in the- 
evenings and taken out again as the sun comes'up. Canes are also taken into 
the shed 'if rain is expected., The? drying ground is sometimes cemented or 

.* i - covered tiith about 15 cm of sand to promote quicker drying. Following drying, 
the rattan is bundled- and stored until sold. 

The trough for heating the oil mixtuse,is either made of iron (4 m long x,. 
2 0.6 m x 0.6 m) or of halves of empty oil drums we 

wood fires from below. 
lded. toget.her and heated by 

'i 

Papua Neh Guinea ' 

Processing consists of (a) cleaning in water, (-bT--- r.i&bing' -tJimthm -kerosene- 
and water, (c) bleaching and drying in, the sun, (d) trimming -of nodes, ,(e) 

' grading into quality classes 'and (f),dry storage. II 11 ' _ . 
Though r tan can be stored under running creek water for ,longer periods, ' 

the ‘actual ,cleaning has to'be done within 48 hours of harvesting. -'Cle.aning 
takes place in clean running water in'a creek-or river, in a trough or in a 

, sea water near a sandy beachV pole's are fibbed w'ith fine stee-1 woolf(or 
OF "coconut husk) which 4 dust, mud, ,mosses, lichen -etc. The 

can+ then 'be' judged for. defects, both natural 
aqd-mechanical (handling-and wrong treatment) and 

has dripped out 'of .the very porous .cane'poles, the 'poles ," 
/cleaned by rubbihg the surface' with fine ,steel wool and 
'plastic .gloves to protec't the hands from kerosene burns. Thi.s 
the waxy layer in the cuticula (see" figure 2) and reduces . u. f'~ 

:'+ ..considerabl!$Vdrying and bleaching time. .: I . 
If.. ' - : f , 

dGyi&:.p in s 9 . . 
the" sun (3 to. 4 weeks) and Sbleaching',:fo~lo'ws the- c'leaning 

processi‘:The purpbse of sun drying is to reduce'the moisture content of green 
cane f;romW9U-120 per cent to 15-20 per cent ,,which.prev'ents most fungal growth " 
(mquld,; blue stain, black rot) and deterio%'ation. ,'Duririg the drying period 

' eny.,.,contact with water, *wdt . grass or muddy-soil must' be avoided. 'Before zain- 
fall .and during the nigh,t the rattan has to be moved from.the drying.r$icks and 
stored in an open-sided airy shed. .;r .- 

. c : 1 . 
Bleaching turns the green cag,e'int,o creamy,coloqred poles..- They.should. be. .: 

turned regularly in order to *ensure a uniform, colo5r throughout the surface. 
area. * a a ,. ._ B 

6 : 5 . * ._ - ’ 
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The drying period provides a good opportunity to grade and ‘sort .the cane 
according 'tod,quality (rate of defects per pole) and diameters (e.g., 12-16 mm; 
16-20 mm; +?-24 tnm; '24-28 mm;. 28-32 mm etc'.). Defects include *insect or 
fungus d.et,$io-ration, wrinkled soft sticks or poles., too short nodes,;, surface 
damages by. scratching and mackerel marks (caused by severe bending). 

_. '< 1 
The final 'treatment is 'the trimming of all dark and uneven node rings by 

'hand with.a Shari; steel knife or sanding machine. -. 
,f t I 

0 
. 
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Blemishes in rattan are caused by certain fungi (Ceratocystis sp. and 

Diplodia sp.! Othat heavily infect the .rattan tissue with coloured vegetative ' 
structures known as hyphae. 
soluble pigments- t'. t 

Most of these discblourations are c‘aused 'by 
.!Q are given off by the fungi and taken up by the cell . 

_ walls qf the substrate'. In some instances, however, the pigmentation of the 
fungus filaments may contribute ,to the discolouration. The p,igmented hyphae 
penetrate deeply into the rattan tissue and produce b'_lemis.hes that canno< be 
removed, even by-scraping. , I / 

. :', * 
. 

The stainrng fungi produce spores that float in the surrounding air: Once 
the spores come i%nto contact with the cut. ends and bruises of green rattan S 
poles, they, germinate so fast that hyph-al,penetratlon may go as deep as 50 mm - 
in 24 hours. The spread of the hyphae continues as long as the' moisture in 
the poles remains favouable for the growth' of the fungi., Hobever, fungal 
growth is inhibited when the moisture content of the rattan is'below 20‘ per 
cent. . .I/ . .I . 

b 

rA number of steps can be taken t"o prevenb staining ok rattan pies: .,. When, 'r 
possible, harvesting of rattan is done during the dry .s@asbn when weather con- . . 
ditions are favourable for -the cutters to treat the pores with fungicides. >: :. 

Yany rattan c,utters leave their poles in the woods for z$s long as three weeks 
without treatment, which results in heavy.loss due to degradation caused by b 
staining. 6 . . . . 

Rat-tan canes that are cut in the fqrests are t5anspqrted to the treating 
depot b,efofe,they are dried and processed either ‘for local useior for export. 

.y&j 

I * 
. .I', 

Rattan poles,. are trahsported from 'the forest to the .t.reating depot .for 
dipping in antisstain "chemical solution the da,y. the- poles ,,a e i harvested in -i.:; - 
order to protectathem from initial infection. If the dipping:>i,s do& within 
24 hours after cutting,, the effectiveness of the anti-stain chemical solution 
is high: But, it is preferable. that 
after clttizng so as to 

treatment take pla+e ,within 12 h.ours 
ensure complete protecti& from staining fungi. 

Further delay in dipping will reduce the effectiveness of$ tAe chemical treat- 
ment against stain infection. . : 

5 
: .* 

.\a 
The anti-stain chemical solution, consisting 'of Dowifide,.G - 31 with a 

concentration of approximately 0.84% by weigh/t (0.63% pentachlorophenate), or 
3..18 kilograms of‘ the chemical per 
has be& found to be effective. 

378.53 li;tres (100 US gallons) ,of water, 
When applied,! properly it .is eff:ectiive in-con- l _ 

trolling rattan stain, provided, of course, 
handled before and after chemical' treatment;, 

that the poles are' prope'rly. 

sistent concentration, 
-To maintain a relative,ly con- 

the solution is sti~~rred.~-th-or-oug-hl-)F-Be-fo~-~~~~~e~ - _,....,, II* 
jL 9 are dipped in,to it and the tank containing-the‘-solution i&covered to protect ’ 

it from the rain. i 
I'- 

1 4 .I.,& 
'. I 
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If it is” not possible to bring the harvested poles to -the treating depot 0 
the day they are cut, preliminary dipping in the chemical; solution is done ,in 
the cutting area soon after cutting to minimize the risk of> infection., 

The p.oles to be treated are hauled to the treating depot,” scra?,ed, 
I 

then 
dipped for) one to two minutes in the Dowicide G solution., n 

4 
Clean and sanitary conditions are strictly maintained in the treating 

depot. No rattan trimmings or scrapings -aare ,scatfered in the area. ‘This 
waste is burned; otherwise, a it ,prqvides an excellent place for harbouring and ‘$1 II 
propagating.the sta.rning fungi. ’ 

I .A^” _ 
Treated poles are arr dried by end-racking. While be’ing air drikd, the ’ 

from rain to prevent the washing away *of the, anti; polegust be pa~t-~z 
stal hemical s When the poles are thoroughly dry, they are sanded 
for smoothening and subsequently subjected to another and final anti-stain- 
chemical treatment. During this last treatment, an insecticide may be added ’ 
to the aqti-stain.-chemical solution to pr,otect the pole from both stain’ and 
inset t at tac,k. The poles are air pried -in a well-ventilated and sheltered 1 
storage place by the end-racking method fo’r. about a -month, -until ~ the moisture 
content is below 20 per cent. Once~ the poles’are dried continuous efforts are 
made to keep them dry, especially when they are in transit. 2 

,. 

Before shipment for export, the poles are wrapie-d in thick water-repellent 
paper or other material that will protect the pokes ‘and m?n<mize the moisture 
they prck up while aboard the-ship. 

LZ 

.I. 
It should be borne in ‘mind that once the staining fungi have penet-mted 

rattan poles beyond the reach of the chemical solution recommended; cure and’ 
prevention of fungal staining becomes impossible. a 

I 1 0 
All poles arkpd w:th pentachlorophen+te or ‘saline solution to safe- 

guard against insect borers. .> a c * 7 
Singapore : 0 

Importing a substantial portion of its rattan requirements from Indorvzsia, , 
Singapore processes rattan in a manner similar to .that ,described for Hong Kong. 

_~ 

Jn addition, the special treatments described for hard, medium hard and 
soft rattan in the case of Hong Kong are also followed except that in the case ~ 
of soft rattan, particularly larger canes, the treatment. is, as follows: the 
soft rattan is sorted as either good or bad. . The good but dry ones, are 8 
steeped in water for 24 hours before f.urther treatment. Th-e good but wet / 
ones, as well as. the. ones steeped for 24 hours ‘in water, are rubbed with coco- 
nut oil. and ;fumigated with sulphur dioxide several times as necessary. Sub- 
sequently they are rubbed with sawdust, tied in bundles-, and the bundles are 
stood erect to dry in the sun. Sorting is done on the basis o,,f colour, 
diameter and length. . . t * 

\ ;*?. 

\ *-: 
Other countries I i I 

‘-\ .a 

NO special processing of rattan is done prior to conversion and maau- 
facture in the other Asian countries, other than the drying done by collectors 1 
and some additional drying done by ,de’alers or manufacturers. The tota,l drying 
period in all these cases varies from one to three weeks., I 

c 
./ 
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, 15 



1 

-C. Conversion ? k 
, ’ 

Rattan eanes that a,z,e dried, and fumigated are sold whole-as rattans or are 
further processed-'by dealers, exporters or manufacturers into rattan skin and 
rattan core, which are us'ed for >basketry, mat making, binding; weaving, furr&- 
ture makjng and-other-purposes. 9 ' =. 

/- 
To 'produce rattan peel the oute.r l-2 mm is pared off by hand with a 

special splitting knife or, more commonly nowadays, by using a splitting 
machine (see figure 3). The inner core,is again split into flat core peel 
strips or into round wicks core fo weaving? and binding. 
peel (" 

The best quality 
comes from Calamus caesius .and Calamus trachycole"<s. Sometimes the * 

former is prepared with its silica unscraped as 
value of the material. 

it enhances'Dthe beauty and * 
In one of the l%rge',.factoi-ies in Hong Kong, rattan 

with a small diameter (6 mm) or slightlyalarger is peeled, planed and, *trimmed 
by mapchines. The peels are woven by machine (see figure 4) into 50-m long 
pieces 0.3-O-6 m wide that are sold to rattan and y.ood furniture makers in 
South-East Asia and elsewhere. (Round or flat core ,for weaving-and binding is 
also produced by-machine). This factory produces 30 varieties of peels, cores 
or pal-es.for export. _ 0 

. . 

16 

I’ 
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Figure 3). Rattan-splitting machines for the production of 7 
rattan peel and c0r.e /' . 
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Figure 4. 'Ra 
v .' 

ttan weaving machine B '. . 
3 e 

Large-diameter poles (18 to 34 mm) a-r-e used almost exclusively for furni- 
ture frame making and lesser diameters (1'2 to 18 mm) for non-struc.tural and 
decorative purposes.. -The-se include 
maximus, 

Calamus‘ manan,' ornatus, cI sc%i;ionum, 
caesius and mindorensis. The poles are musuaLly profile sanded if 

-bought from a rattan collector or -merchant and are sanded with a rattan 
surface milling machine (see figure 5).. 

, . 
F - 

v' . 

a / 

. , 

. 
Figure 5, RattaIl suriace mllllng machines -' .' 



* In the sporting goods industry,' large-diameter rattan is, laminated *with 
wood (willows, mulberry, ash etc.) and layers. of rubber are used for hand 
of rackets, bats or sticks. 
dustry,," 

While,'still veryiUmuch a smaJL-scale cottage 
modern factories with h.igh orod%cti,on capacity" aimed mainly'fat 

are slowly becoming a feature of the industry notably ,in Malaysia 
exp _ 

0 Philippines, Singapore and Thailand: 
in subsequent chapters. 

This development is dealt with at 
the + 

^. length ,, 
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III, MARKQTING RATTAN 
- 

L.C.+ 

The many inherent characteristics of rattan - it+is Light, ,durable, ver-+, "' 
A 

satile, malleable, renetiable, cheap and the finished product' is, attractive - , *c 
set it apart as .a material in its own r.ight that does not need to fear com- 
petition from plastic, metal‘or wood. j 

, 
+ 

It is evident from2 the'export performance. of the various rattan-producing 
countries that interest in, rattan and rattan products has 'increased dramati- . 
callyousr the past five years. For example, Japan in 1977 imported about $10 " 

/I 
-i&Ll~ion worth of rattan furniture; by 1979 over $40 r 
million. Similar increases inisales h-ave also been ed in other major 
markets especially (in descending order) the United Australia 
and Europe. 

'50 

.fl ,I Indonesia has been the dominant world suppli aw“ rattans, providing 
90 per cent (valued at $120, million) of the wor nts despite the 
overall -increases in exports from other produci Hong, Kong and ii 
SingapOrej though 'not producers, of rattan, ated processing, 

.r con- 
version, manufacture.and trade 'in rattan and rhtt Hong Kong ,has '. , 
been absorbing on average 55 per cent of the total exports.of raw rattan from q * 
the South-East Asian producing countries and Sing-spore about 25 per’cent. The '. - 
latter is concerned mainly with p?'imary processing and exporting t-0 nearly 60 
countries and areas; th& .main importers are, in descending order, Italy,. , 
Taiwan Province,, the United States, the Federal Republic of Germany, Hong 

p JQ?ng, Spain and France. Hong Kong supplies raw rattan to Ch%na and is '$1~0 
' "/ d 

the market-for China's finished or semi-finished products.‘; A 
n, 

.’ 
..,’ ‘- -, 

The Philippines and Taiwan Prduince are also ;. large ~exp.0rt-e&e: of manu- 
fbctured rattan product%, particularly to the Uni&ed, States-. In‘i.1982 the 

l vtilue of rattan exports from-the Philippines *was .expected to be about $50 . I d 
million. Thailand, is also developing its expotts, and both it and the .~ 
Philippines have banned the export- of rattan po,les in ord-ef to e@ure ,a',. 
sLfficient supply for home mar&acturers, . 

1,. , ', 
I -- - 

', 
_ .--- 

.-- 

.--- '-.'-"? A resume o-f--a' seminar, of the *Japan External ,Tz'ade Otganisation (JETRO)' ;on 
D rattan furni-ture, held at Bangkok in 1978:,. ',ind'ccates the profits from rattan Y . 

. 
. 

shipped from Bangkok for final sale in Paris as,follows: , - I 

Ba&kok cost, f.o.b. 
,' -&,-. 4 '4. 

Landed in Panis (including cost of . .I.(. . -' 

' insurance, freight, transit, cu.stoms,. : 
\ j -x1 

'. 
transportation and fumigation). ; 162 

- . * -i . - 3~ 
3 

.!(I#, ,'- Q 

$ .; * Is - 
: I 1 g \s\,, - 
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. Importer doubles. this' price in- 
selling to retailer 

1' 1 
Retailer sells at '. 

, 

324 
> 4 

908 
m"- 

_- 

-6 
The cost’to the Paris.buyer?is nine times the f.o,b. Bangkok price; a ’ This 

unde.rlines the' significance of,‘the rattan trade in world terms and emphasizes 9 
i', ‘the,. importance and v.alpG of further processing and manufacturing within the . 

I - producing countriesr 
product:s. 

There'is litkle doubt that the world market for rattan 

I is.. incr$asing, -and this *will favo<ur countries with rattan resources O, 
that,.alsodhave 1g.w: labour c-o&s. 

‘ >fy.ling ; 
This, hoyever, mus,t be allied to better 

1, '& 
improved:'prod-uctiion" faciliC.ies and higher levels of skill and teoh- 

: 5' 
. . ., 

nology'and*more professTonal marketcng. t . . .I - .' , s- I 5. _> i 
,'i' .I _* '-. I I- . . . : I 7 ., '.,l ia * r -_. -7 ,.? - \ '1 . -: 8 1 ) :.,*e..:. _ , a". -+* ". - T-1 -. Fe> 
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n IV. DESIGN CONSIDERATIONS ~- i 
? s 
> ;.: 

I 
.., / 'L- 

f rniture 1 1 The design criteria t'hat app'ly to conventional wooden 
to furniture made *from rattan. 

also'apply 
This can best&be" shown using a'chair as an. 

example. . Technically, it should be structurally .T $a 5 e ,6nd' stable; 
ergonomically, 'it 'must suppo:rt the sitter com&.&bly and should al,so be, 

-aesthetically pleasing. Finally, the product must m'eet marketing needs. ., -' 

Fundamental to all of 

and limitations in 
characteristics 

As ha&,been pointed out in‘ previous chapters,, rattan 
and strong and - come,s to ?the furniture maker 
sectional ,diameters ranging from 5 to 34 mm. 
over many years has 

flexible ~ 

stood the test of 
Cl executed manually, 

offers for a more 
titularly of repetitive.processes., 
has not been lost. on the designer who 
.further design rariation in shape and 
.improved quality 3tandards in process*ing. _. 

d' . . 
i , _/ : 

A. Methods of jointing and binding \ .._;. 
._ .' j 

Figurii? 6 shows .a typical ra:ttan armchcair, in its fully 'asLsembled form'with ' 
seat 'and back cushions and ready to assemble. With the exception of the 'seat 
frame (ii), which is usually made up of'wood, the remaining components may be., 
subdivided into 17 structural components'<-(arms, rails, legs L 1 to 8) and 84' c 
bracing and decorative componentsJ9). - / !. s 

\ .i . . 1 4.. e 

Figures 7 and 8 illustrate'the various types of joints tha‘t are used in 
rattan .frame construction and reflect-the restraints imposed by,the shape and 
dimensibn of .the material. Probably the.most‘widely used is the coping'*joint , 
where.the horizontal rail (e.g. 
tical membe-,- and ;/ 

'a seat rail or rails) is scribed around a ver- ' 
then nailed or ,preferably s&rewed to ii,., A variation of this -~ - . 

joint. is when the vertical member is bored and the horiz'ontal .member is turned‘ . 
and tapered to fit it,, 
.remaining 

the subseqhent joint being both glu‘ed and screwed. .The, 
joints, ,which are used t-o 

+r&quirements, 
according design; and 'konstruction 1 , 

are usually made by hand “at the assembly stage:.or, in the case ~ 
of.t,he cross lap joint, with the aid of a rouker. Wove'n cane"is grooved into . 
the frame and fixed by means of glue and panel pins. Seat frames made of tiood 

,are dowel jointed while sika* seat frames (figure $J are fitted into.holed 
bofed in ,the seat frame and pinned or sOapled to.the seat support rails. 

:>, ', '> ' ,p' .% 



,’ 

-/--- ----__. 

,’ i 
7’ 

1 Arm * 

2 Front leb . 3 

3 Back leg 

4 Front seat rail 

5 Front seat rail double ’ 

6 SideJeat rail . ., L 

7 Back seat rail, 

8 $*itie slot 

9c U-brace 1 

10 Seat frame 

‘11 Caning 

22 

Figure b.” Typical rattan armchair 
/‘ 
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Figure 8, . , StrLctural joints fol- rattan frames 
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Figure 4. Structural joints fey rat 

iv I / 

. \ 

tan frames and seat frames _,’ ’ 
,/ ,/ I 

I,/’ __. ” . 
, ,’ “< 

.a 
/’ 

_,,. = 

is ,: 

__I’ __ ,’ / 

/’ 
I! , 

. _/ A”, i i / 

* ,_/ I 
.i , 25 *, 



._, . 

4 _’ 

Figure 10 shows a variety of designs for the binding of the joints; the ’ ‘. 
binding provides additional strength and is decorative. 

The binding material is usually rattan peel or flat core but leat,her, rawhide and’ strips of parch- 

ment may also :be used to advantag;e. 
--t-~- _~~~~ -_ _~__ ~-~-- 

--- I= --_ --___ - 

1 

Figure 10. Methods,of bindidg rattan joints 
. 

26 

------5-.-- 

I 

,, 

I “rn 
cs. ‘/ .! ‘I . 

I 

2 

‘.. 

._ 

1: 

P 



- B. Knock-down construction P - 

<Knock-down (KD) construction of furniture? whethe,r of rattan or other 
material, is aimed at achieving *the twofold objective of providing =,a con- 
venient means of packaging and of saving freight through increased use of c-o-n--; 
tainers. The.use of KD construction as a production technique, however, does 
not reduce the strength and performance oE ghe furniture nor should it pose 
Any problems at the point of final assembly. .* 

-. 
. Thezdesign and production of KD 'rattan' furniture is somewhat inhibited by 
-the fact,that an. integral part of the structure is the binding of the various 
joints after assembly. This would defeat the purpose of using.,,conventional KD. 
techniques since the importer or retailer is unlikely to want to become in- 
volved in this skilled-and time-consuming work. Consequently, 
is used must ensure that no subse'quent.-binding is requi.red., 

whatever syst‘gm‘ 'I 
p' c* 

* 
Figures 11 and 12 show a KD constructed. rattan .dining-room chair where 

binding is not required for final assembly. This problem is overcome ,by ' 
making up, binding and finishing the various elements of the chair independ- 
ently i.e. ends, seat, back, front and back rails and then bolting them 
together at the ,point of assembly'. It should be emphasized, however, that 
this procedure 
furniture. 

is generally unacceptable to buyers of best-quality rattan 
.a - .i . 

I 

-Some rattan manufacturers s'upply importers who are also manufacturers with 
ready-t&assemble rattan,components on a subcontracting basis. The latyer un: 
dertake to assemble, bind,, finish and upholster the ;m_erchandise before dis- , :- 

2 . "t. 
_* 

. . I * " 
. . 'I 0 

* 
. 

,Figur-e 11. Rattan KD chair ready for assembly 
;, : 

; * 
: _ 

. .I. 
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FlgLJYt! ii.’ I:ul ly assembled KD chair e 
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tribution. This also effects considerable savings 
obviated by the added costs of the other activities, 

in shipping bu’t may’ ;)“e . 
including wades, which 

are likely to be higher in the importing country. / 

c- Market considerations ,i’ j :, 
_j 

In the past, 
1 

rattanifurniture tended to be associated mainly with 
doors as garden and summer furniture. 

the ou,t--, 
This was probably due to the fact that. 

it was sold uncoloured. When colouring was introd.uced, its potential .for use 
both in and out of doors the year., round was quickly “recognized. Nowadays it 
is equally at home in the living-room, bedroom or dining-room and is also used 
extensively to furnish hotels, restaurants and-similar institutions. *I 

-< 
From a starting point of pleasing visual proportion. and ergonomically 

planned construction, the skilled desigher can incorporate characterist?cs’ 
from the. best periods of classical design or details of sophisticated modern 
s.tyling that make rattan furniture acceptable to the most discerning tastes. 
Preferences in major target markets may be summarized, as ‘follows: 

%:>, 
France. Rustic style designs and. weli-designed, cdmforta,ble modern 
furniture 

Federal Republic of Germany.’ Rustic look in High German and _. .’ I 
Bavarian styles. Modern design with emphasis on comfort 3 . 

I 1 c :,A .P 
Japan. Early American and English period styles. Modern I 

* furniture in Scandinavi%n, German-or .ITalian styles 1 

United States. Early American or period styles -particularly English . 
and French reproduction (Georgian, Chippendale, ./Sheraton, Regency, :‘ - 
Louis XV and Louis XVI), garden furniture.in casual styles : ! T _ II 

*zl.i 
4” .,a*s.! 

:, 

:I 
,Q ? 

I ‘! 



x 

’ ‘1 

, 

Rattan,.furniture 
systems, including 

lends itself to a variety of colours and finishing 
natural i.e.~ ~~ ni~@~&hed,. Jacquered Cnitro-cellulose or R. 

acid-catalyzed) 
antique). 

and -- st,ained ‘or pigmented 
In generall, 

(particularly black, white and L 
staining should be, in the c.olour of the peribd being a_ -+-’ 

reproduced and pigmented, finish-es should ‘be used for modern designs. ' L' 
, 

Annex II provides a portfolio-of sketches,of designs of kattan fu:niture. 
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v. TfiE MANUFACTURING PROCESS u' 
0 *. 

\ )‘ . - - . 
Up to about 10' years ago, the production of rattan furniture and other 

Pr ucts mainly of a handicraft/ nature was entirely labour-intensive and 
formed an important part of village'life in the regions where .rattan g.rows. A 
conservative estimate of the number of people employed directly or indirectly 
in the craft in -rural areas must be'close to half a million,, most of whom zre 
engaged in harvesting, processing and small-scale 'manufacturing. Activity at 
this level averages one-half unit per day per person or one unit per- person 

'C every two days. I \' 

In the' last 10 y&&?s increased interest,' 
t 

especially from United States and 
European buyers, accelerated the growth and development <of rattan factories 
that would cater specifically to these ever;growing markets. Initially, this 
simply meant a larger concentrati'% of rattan'workers under 'one roof with 
little or no change in,the methods of production practised in the villages or 
in the levels of output. Gradually, ‘howe erz mechanization'of processes, 
derived mainly from the mOre advanced techno ogy T associated with.convkn;ional 
furniture production, began to have an effect. As a.result, 

, 
there ,are now 

many largeerattan factories to be found throughout South-East Asia', some of 
which"employ over 1,000 persons. Notwithstanding:this, .the cottage-type'work- 
shop continues. to prosper mainly 
torie's, 

through association ,with the larger fac- 
which subcontract ,to them selected models for production and provide 

marketing' skills and sales outlets. v , 
'w, 

-L , 
Despite t)is development; the industry by and large 'has progressed slowly 

and there- are still many factories hhere leve&s ;of production are not much 
4 higher than those in the villages, where:-every '.process is done by hand. As 

-8 many rattan actory 
number of f wo ker's, 

ownzrs have learned,,a,t a cost, this i,s b,ecause a large : 
however,.skilled' and eq.uipp&ed, is not&of itself a solution 

to the problems of present-day large- o*r medium-scale manufacturing. To these 
must be added appropriate skilis.in technical and administrative‘management so 
that a well-organized manufacturing 'unit emerges capable of-expYoi,ting to the. 

_ full all.its resources. \ __' b. . n 
* ..~ '* . 6. " 

The type of unit outlined in the ensuing chapterg.should 'be capable of 
achieving a level qf output equivalent to three to fbur 'units of,'production 
per person per day. > ., . ./ .' I 

/ 7 .- d . 0 
It must be realized that because. of Its very 

'i r- 
nature, then technology 

required for the processing of rattan into furniture is,not very'different, if 
at all, from the production of solid wood furniture. Both have mater'ials, 
equipment and processes in common, and the use to which all, these are. put is 
conditioned by .the inherent characteristics of wood and rattan.. Briefly-,.. 
rattan is%'soft and malleable, whi$e wood mayor may not-be, depending+ on the 
species, F . ,, 
30 4 ’ 

: ‘, 
. * 



One advantage of rattan> over wood is that Tature provides the raw mater 
in ready shaped sections. , 

.i 
Apart from this, 

&In 
the practices commonly used in machining and assembling -2 

.woodep furniture - types and sizes of dowels (hardwood, 
diameter 

dkameter l/3 of 
of rattan pole), glues (polyvinyl acetate or urea formaldehyde), 

nails (round head or oval 'wire nails of appropriate length), screws (mild 
steel of appropriate length and gauge) - are also used for rattan. Machines 

,and hand tools are the same as those used for wood, and paints and varnishes 
are also the same. n 1 

An example of the manufacturing process in a modern rattan plant follows. 
" ' 

1>4 

' A. Organization 

The ‘various components are produced in series in the 'machining and 
moulding departmkntse and 'then put into an intermediate component storage area 
to await assembly in acc#ordance with order levels and specific customer re- 
quirements. This has the advantage of greatly reducing setting-up and 
moulding times and results in optimum machinery utilization. 

P 

a 
B. Production flow .5 

Rattan stocks 
. 

About 100,000 'to 150,000 p,oles, stored in open and in covered piles, 
should be available at any given time to cope with the supply situation and 
the need to air dry. Normal consumption is in the region of'20,OOO poles per 

.month. - . 

Handling is manual B nd transport is by means of specially designed bogeys. 
,i;; -- 4 L i 

8 I * . . 
Drying, selection and classification. /. , D 

i 
! Drying, selection and classification of rattan (figures 13 to 16) involves 

the following steps: 1 
I b 

(a) After deliverd the poles are inspected 'and checked for size (i.e., 
diameter) and quality; / 

, 
(b) They are then classifi-ed as: -' 

Grade !Class Description 

A ! First '_ 
B ' 

No brown spots 
Second 
Third. 

Intermittent brown spots. ,s 
C 

'-a Continuous bropn spots z I 

(c) The -number of poles 
“‘<.,. 1 I :- j -' 

in.-each class Js then counted. 
of poles carried is approximately 

'Lhe usual stpck 3 
120,000. T The diameters va?y ‘from l/4 in A' . . ' 

(6;,mm) to 1 7/8. in (48 q> and the most important are: 1 3/8 ini (35 mm), 1 l/2 
in (38 mm), 1 5/8 in (41 mm), 1 3/4 in .(44 mm) and 1 7/8 in (j48 mm)., ,Others‘ Lo 
are 3/8 in (9 mm),' l/2 in (13 mm), ‘s/8 in (16 mm), 7/8 in (24 mm.), 1' l/8 in 
(28 mm>, 1 l/4 in (32 mm) and length 4 m; . h 
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(d) Th,e poles are then stacked vert=ically in wigwam fashion and al1owe.d. 
to dry. Drying time during the rainly season is 3 to 4 weeks and in the dry 
season 2 ‘to 3. weeks. A second scraping may be necessary .at this stage (see 
figure 14) ; 

(e) The poles are subsequently straightened and sto,red vertically in 
accordance with size and classification. Vertical storage enables any residue 
of moisture to flow to the bottom of t$e pole and ultimately to evaporate. 
Aisles are maintained between the. different pole.-classifications in order to 
provide easy access and to ensure usage in accordance. with the normal storage 
period. There’ is a permanent staff of six in the pole storage area and this 
may be augmented should large deliveries of poles arrive simultaneously. . 

Cross-cutting and storage mill 
L 

l 

Poles that have been dried and are now ready for produc*tion are delivered : 
to the cross-cutting asea. Here a buffer stock ‘of all required sizes is main- 
tained, each size being located conveniently behind a cross-cutting saw. . 
There are two saws operating in this section. A daily cutting order is pre- I 
pared by the supervisor based on the current production programm’e for each bf 
the sawyers and usually for no more than four different pole diameters. ,In 
cutting the poles, the sawyer must use his discretion in following the cutting 
order so as to ensure maximum pole utilization,- The poles, are subsequently 
bundled in accordance with length and diameter and are stacked on trolleys’ to. 
await delivery to the straightening and sanding areas. In order to reduce un- is 
necessary handling to a minimum and speed up delivery to the,+ str’aightening 

‘*. sections, special bins with castors are used ‘at this stage. All required di- 
mensions are marked on the extended bench topsof the crossAcutting saws: . _ _ 

” 9 . 
Through a reduction in the variety bf models and ‘therefore the production 

of more standardized parts a comprehensive list can be made of blank sizes re- 
lating to both models and parts that may be produced for stock. 

. 

Straightening, sanding, intermediate ,storage ( f igtires 17 t’o -19) 
.I 

Figure ‘17. ” 
,- 
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cut poles are delivered to a storage area,, ,,immediacely ..^.. be,..,tn-& cbe- .--‘;‘: 
<l 

straightening machines, where a buffer stock of varying lengths is maintained’ 
at all -times. After straightening, the poles are conveyed in ,bins with 
castors to the profi.le sanders where they are sanded and then transferred ro 
an inter:pediate storage area immediately adjacent to the various moulding - 
benches,. It is important that the ‘bins, feeding the profile sanders are 
designed to have a convenient height for the sande,r operators; 

r always be located cldse to his right! hand, since he E 
they should 

eeds through the, mach,i.ne, 
,from right to left. The sanded poles , should fall naturally from the machine 
onto a similar type bin or trolley for delivereb themoulding area. 

i 

Bending ‘and moulding (figures 20 to 39) . 
a 

Producers of wood furniture can quickly come to terms with rattan, adapt- 
ing the technology they use for furniture for rattan if they bear in mind the 
following points: . * 

(a) Prior to bending, rattan poles -should be steamed at 100°C for ‘20 to 
30 minutes. The rattai poles can then tie bent to virtually any curvature. 
Bending can also be achieved by heating the rattan with a blowtbrch; 

(b) Quality control of bent com$onents shauld be checked against a full- 
sized drawing, usually on a plywood sheet. 

, 

The equipment in the bending and moulding department inclbdes four 
s teamlng ovens 
pneumatically 

(two for short poles and two. for ‘long :poles), a universal 
operated bending bench’ and a number of manually ,. .t. ., 

moulding benches with fixed moulhs for varioris types of bends. 
..o.pe.rate.d . . . . . . . . . . . . . . 1, 

The components 
usually moulded include back legs, _. fro’nt legs, seat bows, arms, side braces, 
back braces-,~-seat braces; bark rlprnra~ 3,.-J ~r,~, WUU ~-__ . lue w iae 
variety of mbdels currently being produced in factories in which there arg few 
standardized parts make it almost impossible tp ‘introrduce any degree of mould- 
ing specialization M ;o designate. specific workers or equipment for standard- 
ized and highly repetitive production. P 

\ -.s 
Since the aim should be to reduce the variety considerably and at the s+e . 

time to increase the bat?ch .s.izes per model to a level consistent with volu& 
production, the opportunity $ill arise td use more a$curate jigs ;and t.70 manu- 
facture moulded parts that .+$roximate a=‘Bely as possible th& fina’l shape _ 
required. This will have the added advantage of speedipg I& th framing of t 

’ sub- and final agsembliea. since less‘ time will be requir’e for’ final 
’ adjustment of the part at th?t stage. 

‘. .I . L ,:, * 

l The settiv time of simple bends and moulds is about four tie rs.; compound 
shapes need much longer. This, however, 
additional storage in the boiler area. “Loaded” moulds will be 1, 

can be a speeded up by providing 
etached” from 

the moulding benches, placed on trolleys and then stoied in the drying room 
for the required drying period. % ’ i I- 

: 

J . 
Sanding and buffing (figures’ 19 and 40) ,- J 

, ,I ,,,.,/ ,,l,,l\lll.(. .,, .,,, * ,..,l.L..,l,~, 3 

cr Components that are ‘straight poles *will bypass .the motilding’ area aft-er ’ 
straightening and proceed directly. to the profile’satiding *area. Here at least 
three profile sanders are used (coarse, 
can be finished in one pass. 

medium and *fine) so that componen’ts 
One operator is cuff icient. ‘! .’ . 

a: *.. 
Shaped components (i.e., mouldkh q,nd bent) are: sanded on ‘btif iing machine’s 

using’ p.neumatic cylinders 
intermediate storage area 

and brush head-s. They are then transportied t8, an 
to await’subs’equent ,machin.ing. / ’ L 
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Figure 23. Rattan bending maclline 
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Figure 24. Moulding circular components or rings 
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.Fi.gurv 32. 
/ torctl used to assist with severe bends) .‘I , 1. :i .. 
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Dowelling . 7 
b 

i 
This is a major constructional technique. and is used extensively in.rattan 

' production to connect, where possible, a.11 components, e.g. front,. side and 
back legs, to rails etc. Dowel holes are drilled by pneuma,tic or electro- 
pneumatic self-feed spindle heads,. which are adjustable and can be arranged in 
accordance with the profile or shape of the component being dril'led. The 
dowels, or spigots, are turned on a specially .designed chucking machine that 
turns each in accordance with the diameter of the drilled holes into which 
they are expected to fit. Examples of dowel 'joints. are included in figures 7 
to 9. G 

* . 
Coping or scribing -. '\ 

: & -. - 
. . ' 

\ 
I 

Since all rattan sections are round it is necessary to scribe some c,om- .' 
* ponents at the fitting stage (e..g., rails 'to legs, arms to legs,) SO that a 

perfectly fitting joint is obtained after,assembly. (This fib particularly the 
case for' J$+D fu'?niture where ,the *j,oint is not subsequently bound and any de- 
fects are very evident.) This is done by fitting a specially designed- cutting' 
bit to the self-feed drills, which borg,,and scribe at the same time. It I 
2hould have 'a diameter equivalent to that-of the rattan section being used. 
The "f-either edge" thus produced onF..th: scribe should be carefully sanded off 
to avoid spalling. The scribed joint, which is especially suitable for KD, is 
subsequently screwed1 through the leg and into the rail. ci Boring and scribing 
may also be carried L ut on--a route?. Ln each case .the process is carried out ' 
in conjunction with' carefully designed 

i-and holding' jigs. 
'and accurately manufactured location 

s 
* 7 to 9.. ' 

Ex amples of coped or scribed joints can be ‘seen in figures 

k _I , 

.D:illing ..i' 
'-w 

a In preparation for, final assembly, subassemblies inay have to 'be drilled 
(see figures 41-43). 

/I 
* a 2, 

'< 
, i 

Grooving (figure 44) 
I I 

4 

I I’ 

Grooving is necessary for frames into which woven cane is being incor-, ' 
porated. + It. is done with either a router or drilling ,mac.ine to which .a ! 

The item often canno , special grooving bit has been fitted. i be caned until b-5. 
theZfull frame has been assembled. ; _ 

a ,' 1 .I. 3 '., > 
,' : , 

9. " ., 

of rattan component: (figure 45) 
, , 

Pre-assembly .,.. ' , 
I 

. j. -. ' *- 
i. ,* . I . 

Back, front and lother subassemblies of cha&s and frames ,are a~~mb,~~d.""'i'~"'~""'~""" 
-pneumatic or hydra lit li cramping jigs or tables. The.se pre'assembled com- 

ponents are then atacked in an intermediate storage area to awa'it final 
assembly. During subassembly it may be 'necessary to ahjust s'ome of' the'moul,ds '_ 
in order to achre'e th,e e,xact contour required. ‘I ./This is done by softening the : 

. . bend by the appli ationdf heat, and making it m.'e malleable. 
!, .I T: ' 
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Elwuldlng of shaped par-ts (ply-seats) 

-zc. 
---._, _ 

“-%._,_ 
‘--lyI c r I -A_, ’ “-k. -‘k.__ 4 o 

‘-,.,..,i 
Shaped par t s +are moulded in multiple wl’dths, either in a simple * $p+-ral 

press with a pressing matrix or in a moulding press with resistance heating.‘“-.‘-...-,..-,.,-,~ 
Suitable adhesives for cold glueing are polyvinyl acetates (PVA) and fG+r hot 
glueing, urea formaldehydes (UF). Th.e cold method is preferab’~~‘-‘~i~i~k~‘pa.rts ’ 
can be stacked. .-. 

’ 
C. Intermediate component storage e 

Backs, fronts and occa,sionally sides of chairs ‘etc. are assembled in the, 
pre-assembly department. The advantages are: no distortion of components$ . 
fryer single parts and better storage arrangements. .-, 

i “--..._~_ 
-.-.. 

* > _ . . - 
‘D. @Assembly; 

.I_ , . ‘I.... 
5.’ 

_ 

: 

. ---..._ 

’ Daily a requirements are taken from inter-mediate storage; small series are. , 
assembled in accordance with orders. Advantages are that well-assorted ,._, .sto7&k ‘_,__ ..,........... ‘......- .,.,...,_ r ..,I -. ..,_-. 
in t.h.e. component st-or’age area redilces’. d'Sliii&fy time, a.nd, assembly of ‘similar 
models in small ,ser’ies means that components are not stac.ked, waiting, to ‘be 

for long periods of time at the various assembly points. “‘, used, 
.I: v 

F~WES of chairs and tables are assembled manually using.,;&- #frame press.?,and .. 
the joints are c~~e~ff~n~b--Pa-n~d~_by_~h_and (see figures 46 to 48). 
small-diameter core, rattan is then fixed by ~sfiaij~~-~-~_t_hels:eat 
figure 49). . I 

I 
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Figur$ 59. Weaving tiiih rattah peel a 

Ts -i ,. \. r 

0 ‘_ , 1 
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?I E.+ (Surface treatment (figure 
' .__ 

/- ,- 

Staining and drying 
.!. 

* 
Glued assembl5es are sprayed or dip-staine 

<qualized-by means of brush and -! 
and pushed manually to the 

Base-coat spr-ayigg an _ _ 
i: - . 

: 

Sprayi. % 

pallet .or~ C( 

Table tops a 
tunyel. 

, 1, 
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2-, . ‘,. -,,, +: ;, 
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l ., :,Y 
,-_ A 
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. 
D . n 

G. “. Inspection/quality control ' ./i y-r-- 
f. ', _..x-- -' ,;. /-- b .' - 1 . 0 ', -..-.- ., -. 2- 

Final inspection -is to assure concurrence ,with the "standard- 'speci- :::" -' 
ficatio&/ .and conformity to coloi~r'and~ surface- requiremenl$.: .e. F 

t ; 4:.- .I < .: 
'.- . 

. I .- 8 '-x r 
c '<I - - 

L H, Finished*goods..storage ' ',,> 
* \ I ., c / 

\ 
/. 

':ill merchandise is stored ready f,or .packing and disbatch. L 
I 

' * .'.- 1: . ., . . j .' ,,' - : . j r' ,.- .? - ._ - 'k_ ,a ! ‘I ._ >_ ._ ./ . 
Upholstery. " 

y-y,. ,,,"' 
. . :i : r I. 1 ..~'.. 1 

; a_-.?- !__ 2,-- - ,, 

/Y--~-- 
_----, '_ ! ..;yL. / 

\\ 
'. .., 

Cutting .'fabrics and foam/ > //----- i , -; \ .' 
. _ . . 

.,-y----3 0 .'. , : / 
_____C&r<mat;erialsi.'and foam cushioning .are cut by a straight-knife cutting 

.,'\ 'I 
3 

machine. 
";'~ :, 

c ' -;.- 
a. 

, ;. "5 ? 
Foam glue'ing 

. .I. > e I --- 9. '. . . ,' . i, : 
a, .A neoprene adhesive is 'spra$ed onto the foam using a spray gun. This! 

should be done only'in a special spray booth ,in ,which ,$n exhaust,fan has been . . 
fitted. . 

.~ ,: ,~ __-. 
-\ 

. . . '. .-a . 0 “ 
Cush&%n profiling < '. ,: ;- __ +. .<. y I _ . . . ,'( 

* b ‘..\----Q 
2. ; 

The edges of'cushions may be profiled or :rounded using a spebcIial .profiling' ~ 
'- 

attachment., in.conjunct'on with the spindle. moulder: 
-6‘ 

,;: 

b 
/ 

i : ' '. 
Loose sea:s %e,assembled using a pneumatic jig. _Some.cushions .wi,ll, be ,Y 

of. ufethane foam'and, poly-, :,, 
: 

cut square 
'ester fibre. 

a$d others made up, from a combination 'I, 
< ': D ,. '. , ::'I., 

,. , . ; ,,~~.?!,~ . : *I ::; ,I" 
'Cushion%over make up, closing and zipping is done on- an industrial sewing 1 '. " 

‘machine. l 1' 
0 : 

4 n. 0 
J f ;,* _' . . ', * --. : 

! - ;' 

I 

. .i ‘,‘, 

- 
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VI. PROJECT ENGINEERING 
'. 

.‘ -. 
- \ 

I .' \ ', 
t.' 

'A. Technology and equipment 
.( 4. \ I '. ; - - _... --_ __ & 

i F1 ., ." 
Table 1 shows the mach:ine$'and equipsent and labour requirements for a ' " 

typical rattan.;furniture-factory. _ ,: ' . . 
“;-*, * ' jj 

;, . I, * t j . . 
Table 1. -Machinery and labour reguirements 

,, '5 r' 
_ - 

'-d, 
1 

_.. __---- _ Cost 1. ' " '. 
_--"I-.- -_ ___-.--* ' <(thousands 

~ Mach,$nery'-'or equipment i of dol-lars)' 
C:apaci'ty .' kW Number 

Process utiliza'tion "(hp) ~iif worke 
1 I 

Rattan processing 
,,(,.,I ,"" ,,.,,, :y- 

,,,,.ll."" ,,,/" 
% . . (B r; - ,,.,_,. ,I" ,,,.,.l- .." 

,.,...~.~ + 
Rattan stacking 

,,,_,_,. I.,. 
'Manual 

bi’ 

./ .I 
,*,_,.,z I,‘,- 

,,, 
L ,4' 

Classification, Manual 
storage 

\ .\., 

1 ./ ;' 
/i 

\: . . . 

Drying Air-dry.ing . 'I . 2 

- Cross-cutting I 
locally made working tables 

. 
. . 

Straightening 

--. 
Profile sandi 

-2.25(3) 2 
;, __ 

Splitting 1 splitting ' 2.25C.3) 1 ' 

* 
! 3, 

Moulding ally-made moulds 
to suit ever 

9 

Steaming ovens 
- i 

Curve and pro 
sanding 

Curve and pro 
a s,anding 

Shaped cuttin 
. 50' . 0.75'(l) 1 (., 
- a 

62 r 



Cost 

*. b kW * Number ' .*-J (thousands Capacity 
. 

ocess "Machinery or,equipment of-dollars) utiliSatiori (hp) of workers 
Qy. * . . 

- 
Edging., _ .' Circular saw bench, sliding ,-' r~ '3 
splitting, table optional' 2.5 
ripping , I< 

I. ‘ 
. Surfacer,, working width 510 mm; 

. 
Surface and 
thickness thicknesser with capacity + 

pl-aning 5UO x 200 mm?/ .' * 6.0 
IL I-.. _ . - _ -.. - a&--- -~- - __.~ _ __L~._ -- 

Boring. ,I 10 electro/pneumatic Helf-feed 
drills with multiple set-up _' 

50 2.25(3) 1 ~ : - 

, 
)_ 

, 

Scribing 

frame and pedal; locally 
made.bench 

, 
. 6 hand drills, electrically 

operated' 
! 

lbassembly of machined component,s. 
. 

Pre-assembly of 
fronts, backs 
etc. 

7 
Moulding shaped 
panels . .<.a- 

i-nal assembly 

Assembly of- 
frames 

Levelling 
\ : 

Sub-total 

rrface treatment 

2 pneumatic jig and assembly, 
.tables 

Open stroke, pressusing cold" 
glueing method 

L 

Variety of assembly frames, 

.5-.o 

2.4 

1.0 

0.5. 

/ 

: 0.5 

1 chair levelling, trimming and 
chamfering machine-(optional) 0.5 

Surface treatment 1 stain dipping tank with 
stirring device ,cLs: 

6 

1 built-in fan, capacity - 
approximate-ly 10 times change 
of air per hour.‘ _ ' -.._ .- . -.__ 

i., c 

Lacquering 

R 

, '65 3(4)' 1 : !.: 
I __- .~~ ---' -... -.q- 2.‘-- ---_ m-,--p:- 

, 80 

~ .>>’ 

80. 

100 

i. . 

30 

‘80 

80 

ss 
* > 

p: 
. . _ 

I 

. 
6 I* 

--.. ._ .,’ 

Manual transport ' 1.. 
---._'y. __ . * 

., 
I . 

Drying-it ambient temperature 
“, ~ ": _-... " 

-l, , 
% --..- 

2 lacquer spray booths fitted *+ 
k. 

r l... -+. I' --_ 
with exhaust fans, dkting and .- : . 
turntables 5.0 I 8 : , 
Drying at ambient temperature 

9, 
. 

, 
-_, _ ---- 

63 “. . 
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Process I, Machinery or equipment 
(thousands .s_l 

. >- 

of dollars). 
Capacity ~ kW. " Number I_. 

uti-lization 
,/ . 

(hP) of workers' 
. 1. ; _. 

_ Spraying ~ .. 1 airless Ldevice with two .‘ c 
_ . ,... . ._ .-.A_ 

'. L .I .' 

.Drying 
5 

Sub-total 

-- 
Final assembly 

- _ _’ 

- 'F&a- assembiy- 
' and fitting- 

__'Sub-total 

-1LJpholstering 

w Upholstering 

\ 

<’ 
‘c, 

1 lay-cutting with round *' 
' . I. I, -_ 'I'. 

or straight knife cutters , 0.5 \ ,.-: -2 
'!. .j 

Glueing 
,, , 

.* c . II , I 

Sub-total ' 

\ Total 

1 adhesive application-by . . / 
spray gun and exhaust booth 2.0 /' 1 :.,, -~ 

_ . 

Cushion shaping 1 profiling disc 
I ,, ,, ,.?;- _ " 0.2 . . ,. i 1 

.I' 
Sewing, zip,ping 1 industrial sewing machine .12.0 1 " ,, " 

- . . -. , / 0 0 t ! .' 
4.7 ( '-,$ - .2.!1 1' 

I 'y .I,. 
L 

B 1 , 60.6 
I " 

."jb. . !<' 

I c' _, 
d 

Specialized. rattan>::p,rocessing equipment 
,; 

made.'in, the,,:S'outh-East Asia 
)) . i;. 

D 
the following, firms: in Taiwan Province: 

=f=gw;" 

Industry- Co.,“'Taipei; 
Kuang Y&-I& Machinery Co.,; Feng 

San Yi Iron Works','Tainan.. 9 i I- I 
'.I ,, '\ 

:, !> 
/ Made by the'product develop$ent section of the factory. i, /= 

-I; 

1 -,, _I i: 

Drying -=afcks --------,------,--.,.. r ______.__, :r ' i .1.--'- r -....--....-...ll-- "-'"*-y++T 
/ 

/‘ 
1 ...... >----- -.' .._.... .- ,,: 

11.2 ' ( o :, I- ' 1'. p- '!I ..I.,. 
* 0 .' : * 

', @' "_ v 
,z 5; 

1 
* / _ I. .' 

.'I ' .:'.* I ,; ; : " ,_ i 
.- _. '/' -. '. 

--Port~bre~~neiirna'tIc afi-k- el-ecmic --- --- ---y. --; 
/ *' -1 --i--- -', 

~-.- -.._ _~' 

power too,ls 
\ .-, -"' 

i.0 
'_ 7 ': 

\ 2.0 . 
\ 1 

' c 
* , 

, Table .;.,2 I 
auxiliary servji 

r ‘. 
;j 

Q G . ‘, -- / (’ ” ,-~‘I- ..:+:_, 

. - 

B. Machinery,. equipment.and. auxiliary ~o'xr; PPC 
, . i 

summarizes the investment.:'. cost's ; ..f%r. m: - .ces. .' : :, , . . ! . a 

-~.--' ' 
,+,:,. _' ;', '. ',. _ 



P 

’ i * 

. 

Table 2. Investment costs a/ for machinery, equipment 

and auxiliary .services 
.' 

* 0 
' r ._. ̂^-_, --- _..w....- ;7- 

: 
'1, . 

Item ' 
hEit t . \ \. I \ i 

1; ~ \\. 
(dollars){ 

i \ 
Internal transport~-..nd storage-equipmeG \L . 

“\ 

& ooo- .:' .--. 
I P 

_~____- i, ~e~k~~~--i-nsta~~~~ -------- I _..........-lll----...-.. I ..----.......-.. b _....3--.------..--1....-.. ..--..- . . . . . . +(j .fj@@-J 
'r \‘\\, : 

1--t _ 

Processing machinery and equ‘ipment, including twoyears 
, y.. ., ~ - .,I : .,.. 

i 
;- . 

supply of spares ' I \\ 
i 

Chip'and dust exhausf system,(locally made) 

\,,</ 7; Of; '# ; : r 8, .',. ;' 

, \ -. . - -~ -. _-_' ---_ --~-- \ 
Compressed-air install&ion.and compres&r 

I ;/'\ 

'\ 
-:15-oQo---~-~~~~~~ i / < :' - i .\ ., -' _I- 

.% 
/Tooi-room equipmeit _ b/ ; ,for machine setting up and \, .' 

Q)o(j _ ' ;!" 
_; 

;,. i maintenance : _' 

; Equipment for technicaL and commercial'administration 
~ 

/' 
, , . -~-.--- ~~ .. 
Total \, 

\. : "I 
\ 

L 
.D 

,- a/ All costs are approximate and are. 1 
available and relate to conditions in Malaysia, the.Philippines 

n 
I I . ' b/ Carbide-tipped tools are preferable but 

'. 
1 C. Site and buildings d 

I I . . . .I . 
Site . : 

:_ : 1 
.I< 

The area required for the. factory premises 6and ‘the--pro,kision of storage,, 
/ 
I. 

and access should be sufficient to enable. expansion to two to three times the ..-L: -~- 
original size over approximately two years. The plot, re uired forexpansion -' ,, 
to three times the original 9 size should be about 8,0>0,0 m 
the original size about 4,000 m2, 

'and fo:r two 'times 

<. . 

Buildings 

t 

----..a* 

The main manufacturing, area will consist of one,bay 6o'm x 1,&m, gibing a / 
otal production area of 1,080 m2 and including the following departments; '. .'. _. -. -: ~. ,;r.*w-p. . _- . <-, I ~~~.- __-- 

'we; p '. 
Rattan storage ,.. _, ., .' 

. - " 
" ,,e ,.' ,:.. ~~.~ .- ._ ._ -__ ._._ 

Rattan storage and crossicutting : .T" '- * *., ., ~ ,. 
', 

1 I L 
, Straightening, 

', 

9 
sanding and .storagC'- ::I. .;' ;,-I ,.j- 

_. m___--.~- ~-- L .-' ,' 
) . 

.* 
Moulding -' 

, .-=-;! -' -. 
I . -/ _-.--. 

'Machining /-:: i 

d Sub- 

. - I ,i, . * 65 . .ijj, 
'. . . 8, ; -. ._ ,:.. -, * ', I,.!. ,,,1, ,, -! -.--..., -.,7-. I,,. ,. ; .,.. 



d I ‘!$ 
4 ,.. 

1 : , 
, 2 

: 

. * g: 3” 

‘9 

Scraping and sandihg , _I 

__^___ l--gimtidFng-l -__.._ LA. __----- G ---I-^ I -_......---....-..-- 
____l__ll-____^-------~ i^....-....-------- _....__---_..-----~ 

--_--1- __---__---- -_--_--- ~, 

. 
Finishing 

7 
, 

, 
.- . Upholstering * 

s . i _ -*- _._ ..- -. d 
: Packing and dispatch r 

1 ; ‘A 
. : ,. 

Machine maintenance andyproduct ~development 
_, ,,;y/ ; 

/ 
'In addition, office accommodation must be provided. _, ' . , _- ' 

., 
1 - Buildings should be of simple construction andU should indorporate the 

.' 

following: 
. , ,-- >* a. '. r 

_--- 0 

c.2 ~. .Height eat- eaws 4 m-i; -de. ’ 

(b) Clear roof span'for each bay; - 

(c) At least 10% roof Lrghting; :, 

(d) High degree of through ventilation; . - . '8 i 
.- 

(e) Dust-free concrete floors capable of supporting highyspeed 
woodworking machinery.. " : 

r 1 1 
~ Table 3 summarizes the costs of buildings, utilities and fees. 

f. I. 
( "I \ Table 3. Buildine'costs6!' ..* 

, 

Item _; - c ,* 

-I .- z 

, , ., 
.’ 

,.’ 
I F * ., 

., P 

Cost per " , - 
Ij bA& I unit area 

"' . 1~. c (alm">~ 
Total cost,' p 

rdoilars) . (dol$ars)"' '. 
,. 

1’ - a,. I 
I 

. Main manufac,tuzing areas' 1 '080 I' ., +j'p Sl- ijO0 w : 
Rattan storage'shed . 300* 1s 9 + 4 500 I ; 

* Steam boiler (3~75*iW, 0.4 bar ,: -- 

(5 b, 6 psi) ) 6 
.I 

:-- - .._.wLA I' , 
x Total, buLldings- '1 380 ’ , 

'. .JO qop - 
95 poo 0 . 

\ 

I L ‘. ‘* 

Other costs: 
.r i f a .' , * , i 

.r/ 
5 r : 

e Planning . a ; 'C ' li : & *'I 
.I 6. 16 000 *: :I 

-------,Fees ~eIrg-Fneer~:quant;-5Jr.~~.~~ey.o.r, _ 
r' , i 4 -. . 

i ( 

technical consultana), * : .I 5 do0 ' ' i 
b Site devel'opment * L : 50 ilOt?' 

- 
c . AC c+ s’s .I j . .>5 000 

Water and power 
,I ‘: . h "10'. 960 -' 

! 
Total costs (excluding ,site) -175 006 .d /, ** , . . d .a _. 

. b -. 

!’ ? 0 .. , ‘0 

i 

a/ All costs .are aonroximate and. are based on 'the latest information 

'.. 

availabl,e‘and relate to conditions in Malaysi'a, the Phlippines and Thai-land. * 
i 

66‘ . 
0 

r !. -, -.. . . ' , ,' ' 
(I- t . . * .' .,. 

,z , ,, .. ,, .:, j 
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D - 1 \\ 
. %- : . t layout and the organization of production' . 3. 1 , 

.-J h ., 
It is sometimes f&&ten that the erection, 

4 
use and.maintenance of buil- - 
have to be costed into--- 

to the manufaituring ar~k&Q--and yet ib,e ~-~~-~- 

C. 

examples are: CI ,' il '._ , " ‘.“ 
.._ 

.T' 

/ 

internal transport; i 4 

1 * 
(e)' ,Poor quality standards'; 

' __ _.._ -.------ 
$f> Excessive.waste; 

' \ 
(g) Low pr'bductivity. with.,resultant high unit c'osts: . . 

* -\ 
\ .-0 . 

Such problems, result' when, at the initial planning astage of the enterprise, '\ 
all the factors concerned with growth and development - 

1.. 
'lo are not taken,'into \' 

account, and the f$actory subsequently pays the 'penalty f,o,r"this' iack of:fore- *-\ 
', 

.I sight, In 'the case of a particle board or long-~-term ~-~~ ~- - 
i planning is simple, but in the case of 

complex because of: 
.F 

1 1 ,' ‘ 
. 0 ,(.a>, The multiplic&ty'of the,work .' 

(b) The unlimited-number of design; and design.c,ombinat ,' 
i_. 

(c> The speed with 'which technological changes (mainlTrO\chaniiation) * 
\ 

.&cur. Z . I 1' * I . 0 
t- . 

.. ..-:. 

It is therefore relevant to the immediate needs,of the i'dustry,. to con- ' ,. t ' 
------aider the factors that go into the planning .oOf', o the re- ,o.; 

organization and future development,of existing e mistakes aof 
the, past may* be corrected. 

*J ̂ 
Once the building;;. lexibility is . * , 

i+"y 9 'which may. result in high maintenance ana: :J poor utili- ' '. 
,zation- of machine capacity and space ,, -high manufa :and unneces- . ' 9 ':f;arily"High~~working capital costs. I' -.:- _ ..__ _~ --; ..T+ 

L * p ,' ,,,< 
I * *' ^ $4 ' * 1 . 

The? factors that ailow for built-in flexi : * uirements , 6. may.'tbe, summarized as.,follows: I% , _ . . .._ .. . ,. t ; \ ; I . .Q _J-.-.--. -- .- 2* 
1 '\ -o _ -- -.---. 

__ --~-(a( GarefuI %ialysis"of the markeat potential of the produc<gj,;,! _ _ :. 1 n : 1 * :; _:. C.' 
materials used~ in the product;" '. t' ,' ' y ;-- ;,--- .- .I 

. * ,! n I+ 

ma hinery and ' .' 1 L ' ,j 
: 

d 

_---- 



\ 
. :i 

. 
.- .‘. ... .\ “_ .+,;:- 

‘A 

,. ‘. 
. L 

y per worker,_-through' 
control systems, 

space has- increased at-the 
in-progress and finished 

necessary for storage 

complete circuit. ) 
.A “‘\ 

The iroduction'flow is interrupted only where the miterial is, fed 'in“nnd r y 

at the point of dispatch.' This layout has theoll'owing_ad_vantages:~_---.~ __ . \, 
_ - -- --A _ ---A . ^' 

/ 

1 

v 

A 
c. : 

t 

1 
\ 

(a) Extension is possible on three sides; 
i n _ ~~~ -~- - - 

(b) Each production, -- ---,- -, 

..organically expandable; 
storage--or-control area, while Independent;, isi . ,' 'I * _ _ ~~ ~- 

, - . I t ', 

(c> Raw material supply and dispatch can be.located on one side; - 
'. / -3 

(d) The inner yar@ is a‘ fire lane; I I" .,' ' 
- 

., 
l .” _ . - 

(e) ..A11 expensive equipment- is located in one' Qrea; '. . ; -.". . 
* ~ :.., 

* ' 
a (f). Building+costs 'are lower';, 

P- L D L- .~ ~~ __. 
<; 

. ', ----. 

(g) Main and auxilcary services are centrally located. 
r;- * I 

,$ '1' . -> 

\ 
\ 
i 

I / 

_I 

\ 

: r . . . . , 
- CThe shape 

building.. 
of': the main .'building determines 'future expansi&. of' the 

11 f'e . 
'The &building should be conSidered 'Qs having at, Least '[a ,20-year '.' 

'. Department layou!., and. work-flow are produced0 according .td CL logical , ., 
sequence of operations. tiThe criteria that' should be appli%d in the 'various .,, 
areas of storage,and manufacturin - 

\ 
\ 5 ;iattan ..,,;;;. 

< y 

g Activities- are given below., _ ;:--&: 
. . ,.v - __ _. _ . . 

T:w+L.T --. 
:~ ~.. ,^ . .'I-. ,, ~..,~":. 

P -. 2 

:: 

' :; 1 ,' .;' ,; ,/ ._ *- * '-"' ~ ); +. 
I;. j .i", ,,., r. 

~ _._... 0 ;y', - -,/' 
') .,/ / 

f A. This should be located, besideI.or close to ,the cross-cdfting or breakdown& 
area and shoQld have"the same&vironm en~eond-Cti-errs 

~.- . 
.___~_ ---L--L----- .-_- 

: 
ds ibe productron' ar,eaz-.-i ::- __-- ,. L _ 1 -~ - I,_.. .- 

-Machining areas 
___ // _. 

-'-'-.~. y-. I ~( d . _/ ',' 1 I 

Since initial installation cost.s~'are- big&. particlfjlrly those! for; the :a' j 
foundations,,: thehe should be p-l-atine% so that when exoansi'on or reorgahizat!&n . ') 

-. L 
/. . . I 

64 
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:_ 

‘. . 

Intermediate storage 

.: , \~ ( 
/ 

,*, ” 
-. 

.I ! 
e / ./ . 

‘_ 

is required ,a completeLremova1 is not necessary.. The main power and service ' ( 1 

lines should be of flexible design and located ma-inly--aQ,,roof-truss height or 8;‘I:, 
; '. 

under t&-:E$g. Compressed-air lines must be on a ring system with reserve 
connections in each section. The electric wiring system must 'be carefully 
suited to the production, areas, and the lighting system must provide general 

i, A. 

shadow-free illumination. 
9 

/ I 
a ‘. ! 

a 1 : < 

This area should be regarded as unwanted" and should' be ,k.ept as small as 
" possible. In the case of completely knock-down (CKD) furniture it may even be 

'I 

eliminated. Forr storage, long, narrow, ~ fire-proof bu.ildings with a*, minimum 
.; 

width of 7.5 m should be capable of 'housing both rough and machined parts., ' I 
Lncquer.storage should be on'the out~~~e~~~~~~u~~~~~~~~~-ofthcfirP‘ 

(' .I 
I 

S hazard. s __--_~-.- ..---..-. - __.. ~_ -.'- '^ .-i 
I 

Assembly 

’ L’ 

,” 
,,’ 

f 
, 

‘ 
1 

The investment in this area is the smallest, b,ut it,' still -kays. to .plan ., -- ,~. - .-~ 

according to the principles of method and work, study., ‘Work stations for '.' ,, 
various stages of assembly should- be .org-anized.-so that the operator isenabled -- -- “1. 
to.work quickly and efficiently. The assembly sbench, fully serviced pney,- 

. matically and electrically, should be 'designed ,specifically .&o 7 suif'&he 
assembly processes, and .tHe operator should beqrovided with the appropriate '. ,...__~. ~~~, 

. assembly aids3ocation jigs and adequate.supplies of other.tool<>nd fittings 
required.&- 51 Work delivery. and disposal should also be planned so that the 
maximum amount of the,assembler's time is engaged direct1.y in production. 

_; 
.'., , r F- _ 

‘X 

I 

I 

LI 

> 

/ 

f 
D 

,’ 
9, 

I 

, 

dk 

Machinery and equipment planning 

-arrangement of the operation pattern in a rattan pl&t‘-‘2s--as ,- '" 
follows: storage, cross-cutting, straightening, profi-le sanding, 

“...<, 
moulding, 

-buffer sanding, intermediate storage,. boring,* tihucking,“ scribing, 
‘---=: 

parts " ,,_ 
storage, sub- and final assembly, . .final sanding, binding, surface coating, 
fitting&and 'dispatch‘; 

D . " , .- * ', # _ '. 
-- - \ . 

The planni?ng should be based on the installation of the .best up"to-date ,:' 
equipment of maximum dimensions, 'even though this may initially 'mean.that, due ' ',rl 
.to cost or work-load factors, existing 'or old equipment'will have 'to be used. ' 
Identidal operations-should be carried out in the .same work area. In this '. - 
tionnectio'n, the following principles apply to the machining department,;-. . : .-. . 

(a> Buffer itocks of rattan poles, 
.,_,' . 

stored Earal'l.el_ _ta_each.,o.ther&_~-,,-.. 
approximately> clas*sified;:; shbuld .be' - ,i j ,: 

* .L -.. "-^-.-"-.- .,L. _,_ .__L__ 
I', (b) Moulding benches and $ould'storage should be located as close as i .' 

poss.ible to the steaming ovens; * ; I * +-. t 
I- : 

j(c) '.A11 machinipg'lines must-be planned so as to, give a minimum distance 
1' 

-~--b~~~~e~~~~~a~--~~~hi~-e-~~-twic-e- -+-he. Lenny-ofithel~ng~~~.-wo~kpie~~---------- ; . I ,-- 
.'( ', J 

(d> For machines, that are not' linked to a 4 ‘~;l~i,inell, -.-*.-I_ -. 
par.ticulai;-2ittention "' 

should be given to- providing a suitable working qrea around *the machine'and' s 
" waiting areas \ for components awdi.ting pr&'&si,ng# o.r transport to. the qext work 

station,' ' , 7' 
I 

8' '"- ~' \ , I . _., 
-,---?- -~ - .-a, i , _’ ‘69:/ ’ 

I., .- ., .P$., ._ ,” ‘,.., i . ‘.. 



SOLID WOQD ‘. 
(mainly ,seat frames) 

:,.; 
:* 

Straightenihg ’ 
I I 

Profile sanding - 1 ,’ 
I 

m 
A, 

.Mou!ding I. : I 
1 ; 

Coiling 
$ . A..’ 

I Buffer sanding I I Cuttina. * 
I n L Bandsawing ‘\,I 

I \ 

Scribing I .? 
I 1 ,‘k I/_ .-_- . 

I 

.’ 
I Trimming 1 4 

P .* 
8, .,Y’ ~.. 

c I . ‘Internlediate stdrage / 
I 

I. 

. S+issembly . ~~~ -.- .-S,jbasbmb,y ~: . ..-~-...u..:_. _ 

7 _j’ I I : 
Final ass$mbly Fin;1 assembly 

I I I 1 
1 ‘. 

I ” 

.’ 
Cane grooving I, . 

/ 
I 6 

I 
,.~ :’ q 

L 
” ’ 

I 
?* Caning 

. _- 

a 

Sika iork , 

I .-_- --- 

>-y ,- 1 ,,” ..,.. m.,z-,c.d 

Buffer storage,- assembled frames I ? I 
“’ 

, 

-- 

‘C’ D $tainitw ., ‘. 
I --.- ‘8 

I \ 

*, 
_. 

.r. I’ 

I l-- /-. 
I i Y:' ,[ ,’ 

Note: &ilitv coritrol is sxe&ed _..___ irriha~-Gi~Gi -- 

!&yation pith , 
ms,ed, 

,. . 
Ida&t 

., 
,--‘--- -----y,Y._- - ~.:, If-7--- 

i i I’ 
---, . . ...’ 9. I 

-:. ‘, ‘_ 
_..~_. 

.,,: . 
- : _I 

, De-nibbin; 

I 
0 :’ . 

I ^^^a.-_ x:--t ___A \ ,_ ‘. 

..y #‘-- - 
,. 1%: . . ---.-- .~ . . _ .-._ :.-:I;.- 

\ -,;; 
I Y’,llly 1,i L’, , ,:I : ,. i 

’ 1. * - - I ----a- _,_ _ ..- I_. 

I 

_, 
V Final jtorage, packing, dispatch _] 

)/ i, 
; y’ I,.., _ ,- / .,, 1. 

Figure 61. , ,. I:' 
I 

-70. : ‘. i. _ n .! 
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.\ 
Pole yard 

. . 
.StoragC, ’ 

break-down ‘.I 
-- _------- t J* : ; r 

,I 
’ Production flow s 

'. ; 
-- -- -,- 

t- 
I 

2, I - 

*’ $4 
“‘. butding . B 

Ospatch 
-A 

I ! ‘I‘ 

I .” 1 

: ’ 1 .* Scraping 

j I I 

and sanding 

I’ ?I 

I 

1 : 

I...-.: *: ., 

/, I ‘ 
- 

,, 
i . ~.._ __ - .~--~~ ;.:.---; 1 D ..’ 

Figure 62. --Layout of ."ra<tan furniture 
(Not to scale) 
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Adequate facilities for transport to and from each machine 'should;'%ot 
interfere with other work places. The choice.of a particular transport system 
will be influenced by the size and shape&of the components being proce&sedI .i 

‘In general, -however, it >may be said. that for ,rattan production castorized 
trolleys are the most suitable, with live and dead p,allets or bins in'con- 
junction with hand--lift and fork-lift trolleys and trucks. Whatever system,is , 
used, it ,should be standardized throughout the factory. Longitudinal and 
transverse passages should &lit- up the entire production line into areas that ._ _I-..~. 
can be.easily controlled. 

* 
. Figure 61 shows' a process flow chart for the prodixt-ion 

,.I'. 
of. rattan ,, 

furnit'ure. Figure 62 provides‘ a schematic layout of:,the various"work areas in _. s modern rattan plant. / 
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VII. / MANAGEMENT AND LABOriR ,/ 
.i 

. 
' I 3 

,' ,/ 1 

A. Department functions 
,,I ., 

/ -. / 
,’ 

./.’ ‘>- 

The duties ' 
below. P 

f the various departments-in a modern rattan platit are listed : ~ ,. ". : ,' .I L 
' >' 

\ .t / . - /' 
Marketing and sales 

, . : ' 
-. I ,A 

Plan and maintain sales of the company's prod&ts to its, home and export 
markets _ ." / 

15 
. 

Design and maintain a'suitable.and profitable price structure for the, ) 
company's products . 

d 

‘B&get and control advertising expenditure ' 9 
i b 

+ , 
, 

'- Plan and control special promotions; in &rticular, sh"owroom displays ? 
.(pe?manent or otherw'ise) , 

Plan'and control selling costs' budget 

, - 
\* --- -- 

Set targets for domestic and export sales and maintain or adjust them ,I / 
1; i 

Review the popularity and profitability of each model and plan suitable '. ' 
times for discontinuing designs 9 : I 

I 
> Advise on'the use for new products; prepare marketing specifications 

Negotiate ~terms for bulk purchases and prepare a schedule of incentive ' 
di counts 

: \ 

for bulk purchasers (e.g., contract sales) '. 

Ma'ntain good customer relations; _ 
af er-sales service 

design and maint,ain a system for .O 
..: . 0 

. -_ .& '- 
De ign'and maintain a method for the internal-administration of the. sales" 

ntain close liaison 

\ ‘. ‘, 

., 
.- ._----m--w .- ---_, ..,.~ ,_ .-_ ..-,_ -- 

ood relations with the'ot-her main functrons 
,___,._ _.* 

oduct design and developmetit,;purchasing and 
tl ..I 

. 
I 

; , ' ' 
_. - e . -.. 

Design and development 
-e .- * 

f"? ' 'C ,t ~ . . 
* -1., -" -. 

_^ . . . 
Prepare.designs for new models,' ' 

,, .I,'. 
' _. l . 

. 

‘, 

Prepare detail and assembly drawings 6 
. . 

‘,& . : 
,' . ./ _- 

_' ., 
. ; *. a, s : 

i3 
. 
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4 

Prpvide information for estimating costs.of new deiigns 
’ ,J , 

-' 
m l . 

17 
* .a 

?Prepare material specifications 'I 
/ * 

1 d v I 1 . 

V& prototypes and develop each new &@gn<to,.the man+factu.ring 
7 . . 

st$ge . 
q 

,JJesign appropriate jigs, fi.x’kureS’ 

. 

other,. produ‘ct@n ,’ idsm :__w 
:’ 

---v-r-----_ . 4” -- - - * 6 ’ ” 4 :.&. . ’ xp ‘~‘P r Cl -‘.a ‘i . . ‘_ > 
Prepare manufacturing instructions , 

';q / 

Integrate activities with,ofhTr depart!inen;$ 
c 

_ . . 1 
: 

' .w \ 

Purchasing and raw material stock contrail / 
1”’ , i 

I I > . n ,. 
Prepare purchasing budget -* 

! i \ "/ 
\.' . \ Y 

Y:.Order materials 
* '1 I 

Check contracts and improve3 sources %f supplt :‘\ .. ;t r 
'L 1 

. 

> I 

Store materiaLa and record issues and receipts ._ . ~ a 
1. '! 

,-Establish and maintain a stock-control 
. 

Control stock , ,' ; , ~~ e\m,mmm mm."- T ' ~>-- --~-,I;~---- : 

Ckecik‘incoming materials'and. reject those- bell w standard 
L. '.. 

'. . * 
! I . 

Di-spqse of scrap and:surplus mater.ials and plant 
4 I- 

. u :i I 

Production 'planning L 

Construct a production 'programme 
. . . . j " \,. :I, .' 

Prepare production budgets n' 
-./ 

Revise production schedu where necessary- ' I 

Balance production'%aff to'meet. schedules- \, 
.1 

I 
/ 

-> Requi=sition materials from 
* i 1. ,-___,,,, ,.. . ..-.*-a 

l _ _ ..Erovide L&nical estimates L 
, - ------.~, .: '--- --.--- ---a. ---.l-~~.---~.--.--. r'.!,"p.. .-=_ +-,:&.+. 

.* i - e and 
,A" 

r&o%@@ n:w production techniques .' 9 ;I _ .b, i " I " I , r' * . ..I * 
:,. Production f ~ , ." 

1. ‘S,\ ~ .' . 
I 

Produce- according to 
% " 

and agreed prloduction levels 

Estzblisk'and maintain 
/ * . / . :, . *. 

&acRines , .equipment and handling systems,' 
J 3 <*+ * .'. '/ " 

layout Gnder revie; and *simplifk operati,onS where' :' $ 
possible i a , ;. 

'* : i 
' - . / '. , . '\ c *. . -- _ .a 

r I. . . .I .i' I * - n ' , . 



’ 
. 

. 

b . 
3 

. 

0 
Y 

Q 

.-.. 

insure that the factory's capacity is being effectively used I ,2,, 
-&y-q ,_ 

Record production and the issue of production materials 
.z 

* 

Liaise with‘product development~~and sales on the introduction of new 
'.I 

.* 
_j I designs and models - ,' 4 . 

‘-.... . 
Maintain quality control , 

Inspec! products. . : ,Q ." 

Advise on machinery and equipment needing overhaul 

Devise ways to improve quality and 'redu r ste within cost and I) D 
perf&mance standards a 1 .-. 

I 0 -2 --. 
Control costs by effective utilization o power and materials , 

._ . . 
, P : 

Maintenance ' 4 . \ ; 
. , I , 

0,rganize and maintain plant,register \ 0 / 
. 4 . -- _I 

Prepare preventive maintenance check-sheets for all machinery, equipment . 
and buildings *. Id . . . . . , ,*. . . < 

_ 

Ma'intain register of c,hecks on dust-extraction system, handling .equipment 
and transdort s a, stem 

Carry out repairs>to plant and machinery 
..* 

r .:. '. 
I --“.- ----- 

c 

., 

_ Rattan y ard organization 

s a ‘. . D.” j 
-. * 

0 I------- 
. .* 

. ..? . . . 

:\\ c a .’ . 

.’ I 

a 1 

* 

Plan yard layout, ;.a ,... --.p..‘ '.. " , 
: i. 

Determine atid impleme.nt~.~&d~ proced.u$es:-~" * ':* . 
. t. I 

...O -2 .:.. . ._.... , '." 0 . . . :*. . . . . 
Arrange staffing and-.seqommend- $~~:.~.~~~.it~-i.'.needed 

: . . . . 
, . * i _. ..: 

Establish and 'imniement1.a &stem&or rennrtinp fnlll tv rattan’ 
’ . 

,.’ . 
” > 

. 

D 

Administration 

P&pa"re annual financial plans reflecting the company's policy 

. 

* 

* - ,*,- y  

b- 

* _ 
Co-ordinate departmental budgets j: ='a... .:,.,n d 

" ,,." ,..,,. ~ .'...C 
.* " h.,. a .., .._... *, 

Provide financial informat,ion required ,by top management 
1. 
.' ,' d 

Q . . _ _- . r . . 
Maintain an administrative system to monitor actual'performa$ce agai 
budgeted ,forecast " - F -0 . ,.__i. .'i ._... . .:. '!: '.. 9 . 

.,,,,.. .(. _. . . . 
~ .= . 

. . 

Pay salaries, ( wages and other emoluments 

: 

-_ . j ,. ( ,,,,i& -:i; 



. $0 $-. * 

L . 
. .,L . 

Arrange collection.and 

.Keep ,gccounts in accordance with&he K.--- 

* 
_~ ~Gar%y out'..inter#l check systems 

'a a-. 
v ,* 

1 . Office L 
/ ', 

-' i Establish and .&aintain office procedures * '\ '. 
._ 

II . . 
Investigate and implement improved,systems \ 

.*-, 
, : 
\ 

Authorize and recommend purchases of new equipmen 4 _ i.‘ . . , d : 
Personnel . 

r 

Engage ne4 p_ersonnel " 0 'e 
. 

,Assign $,ransfers between jobs, 

Review pay and authorize changes in rates *of pay? 
i 

/ $I 

Review performanze.-- 
c I I 

Ensure all workers receive adequate'trainirrg for ~~ I _ 1 ‘ ',a 
Develop the potential of workers ', 

Inform workers gegarding depirtment or work area -..- 
and safety arra;gements 0 

I 
Take disciplinary action within area of,responsgbility, Take disciplinary action within area of ,responsgbility, 0 0 . 0 . 0 

: Deal with problems raised by : Deal with problems raised by .' 

Give leave of absence *" Give leave of absence *" 
‘ ‘ 

. . ) 
Safety, fire and* health Safety, fire and* health - 

T T 
1. '5, 

. . 
Establish and idminister Establish and idminister safety rules ?nd ensure.ithey; are complied with . . : _I _I - - v' -B--.-w ., -B--.-w ., 
Prepare and submit reports on accidents Prepare and submit reports on accidents 

,i :,, 

Y Y * I . . 

Establish'and administer 'fife precautions and enspre that they are,@ I 
\ 

Establish'and administer 
complied with complied with b b ,i..-;- ,i..-;- 

. . 
Liaise with local fire authority on fire matters Liaise with local fire authority on fire matters i i 

._ ._ ,P' b ' ? ,P' b ' ? 
. jj\. . jj\. 

I I * * -' 
Main! Main! standards of working conditions standards of working conditions 

‘L l 

Figure"'63 is an organigramjbf the Figure"'63 is an organigramjbf the 
/- 

1 1 
\ 

I. <.a ,. : : \ ,. . . ,- 

, , \ 
,' . ,' . 

. . 
‘7.153 ‘7.153 Ip. Ip. 

‘p - " _ .‘ ‘p - " _ .‘ 
,\ ,\ _\ 

I. * I. * 

(1' 2 . ,, I' (1' 2 . ,, I' 
i, i, ". 

! ,.: ! ,.: 

.: .: \ \ 
.,..-, i I, .,..-, i I, 

::.. ::.. .', 1. _ , .', 1. _ , 
,'a ,'a I' ., I' ., "\,- "\,- ,. ,I. ., '..,- ,. ,I. ., '..,- 





labour, 

B. Lab&r readirements' 

requirements for a modern 
-2. 

5 
- , 

rattan 

Table 4. Labour require%ent-s--Z.__. *. 

-----A .i, .i, 

Number-of. 
t workers .r .'.. 

.T, 
'.% / .,I 

Producti'on.'direct 

Rattan yard ' 
Cfoss-cutting 
Foulding 
M&tih%ng 
Assembly 
Binding c .' 
Finishing 
Upholstering 

. 

A- S.Wlll of* the *la&t are. e iven : .:l. : : 
in table 4. 

----- 

nm 
0. 

Activity . .- 

Sub-total 
* ; “\ 

Production, indirect 

. ? 7 
Product development 
Maintenance 
Overhegd labour - 

Sub-total' * 
To,tal, production 

‘- 

Supervi*ohs , / .I 

. Y ‘\ 

"Rattan stdrage . 
Cross-cutting 
Moulding : 

,- ’ _ 1. .- ,.,I, _ -~~ i , . 

Mnrhi‘hi no 
1' . . . 3 

,' 1 
* 

.*w.- -1 ‘>.a ..b 

Assembly 
i 

,_,/ 2 ' , ; .' - ...' 
Binding (including scraping and sanding) ' 

a* 
. 

Finishing _. 
1 .//_:;----" 

.1 
. 'i- -1 . . 

Dispatch * :. .1 .; ' " j 
Maiptenance 1 1 

:&* ’ 
1 

,’ L . . _I 

L i 

3uo-coca1  ̂ ; . 
Total, - 0 ,x5 ------- 

\ : c j 

'-L '.\ , __ .- _-~ . . _~_ ~ _-__ i . . .ne~ ._-...~-~-- -~-~- ~.~~----- .., 

\, .-R 
‘\ 

; - 
d ’ f i.” e 

I : 
/ \ .- , __ . ..I -... ., 

. ,: ,.’ I .: , .’ 
. ‘\ 1 . . ‘, 

m b 

‘\\, : 
.-I /“? 7. . _ . : ‘. 

3.. ,-. . ,. 
\ _- . ,. * 

_r. 
7- 

.- - I‘.., 
.,’ ; 

.; 
q . ’ ;- ; ,‘:’ _ .:r-,. . 

, 
d. . 

.r , 1-r , 
; _. * 1 I. . -w 

i ii .f’* ’ i , 
, ., 

_. : 
_“_ _- ,. “... ..’ 

/ .,’ ‘1 
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‘: --Notes l 

‘. & 
- 1 

.,_----._ 
l/ I. J-.i$-- Burkhill, ;Dictionary of the Economic. Products, of the,.T&lX~-- " - 

Penif;sula, rattans 2- (1966), pp. 1869-1885:. ---, _ " 
'. 

: . 
. . i 

21 "Standardization and inspection of*unsplit rattan. for furniture and .' .-~. '.~- 
othe; purposes", Commerce Admihisttation, Order No. 6. - Standards ;i ' '. 
Administration, Order No. 103 (Manila, Philippines, Bureau of. Standafds, .: -.,_ I-;- 

'*Department. of Commerce and Industry, 1948). - ! ,-.-- ':'.~-,~t. , 72 
e e1 "; 

3/ ‘Dowicidel:'G is said- to 'consist of 75%. sodium'pentachlorophenate, 

'y p .' $ 
'13% -2. ,;-. 

sodi<m salts of other, chlorop.henols and.l?% ;inerts. There are other chemicais -:' 

on the .market that are being used .for the 
lumber.' 

control ,of stain'~ in ~-~~~ps-~,~hd----~-------~-- 7 
Some, of 'these chemicals have been' tried ' otic rattan' but ,.d,ata )., 

1 j.. 

accumulated regarding their 'performance are still too limited to Warrant their ;. : : 
effective use. G.. '. . c 

D I~- -. - 
i/ For example, see?:annex I for the standard specification for rattan and : . 

wicker furniturd.issued.& the;Philippine Bureau of Standards. : ' 
. / : ' 

*. . . L 
------u-.--For -additio,nal information on assembly jigs! see lJNI.DG.j Manual on Jigs ,cBI ., 

~ for the Furniture Industry (ID/?,65)*. 
,.I 

.. ,, . --.__ - i' . ', * .I ,. .-__ * 1 tx :j ,', 
n 

. * 

.’ 
. . 

4. 

, 
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' FOREWORD 

_ .,' 

,Annex -1 .. 

PHILIPPINE STANDARD SPECIFICATION '. 
" FOR RATTAN AND WICKER FURNITURE$ 

i . 
i . . b I 

;. 
3 

,. This standard' specification 
, nation, 

is hereby promusgated under 
PS (Philippine Standard) No. 821-09.03; 1976. 

a ,fixed desig- 
\ I 

::\. 
- This standard was prepared by the Technical Committee on Furniture and,.* '/ \ 
'- Fixtures with the" full co-operation.of the Chamber of Furniture Industdies o.f , 

, the Phi'lippines. .B 
* - 

, 
Suggesti&ns for revision should be &lressed'to the Phili,ppines'Bureau of 

--- -.-.__~~ .Stand.ards, P.C. Box 3719, Manila. --- -_ . . .--.-. _- 
1 '.._ ----- ------< /. 

*-1. SC&PE . \ .---- 
i 0 c 

li * , i' 
* c 

* i ., ~~ .- \ 1.11 This"standard specifies requirement-s-.for rattan and wicker furniture.*. ' 
I --.- I -. 

e T 
-.. 

--- 

~2.1.1' Rattan Poles - 
species of 

It is a c&non Eterm that applies'to the,various 
tropical climb-ing' palms composing 

Calamos :and .Daemororpos of the family P+mas. 
the genera .! 

. 
1 :--; 

1.2 Rattan Rou:nd Core - Sometimes 'called. "wicker", refers to 
round-shaped *material, 
diameter, 

with size ranging *from 2 to 10 mm in 
processed from ,thd core of the'rattan pole;* usually 

used for weaving. , * 0 *. , 

2.1.3 Rattan Flat Core - Refers to -the -fiat-s.haped.material-; 
'.... 

with-;. -' 
.size ranging from 2 to 1O'mm in' width, processed from th'e co& " 
of(a -pole and used fdr weaving and binding.- * . e _- . . 

. 

t 
f ---I.. 

, /r 211 For the purpose of this standard, the following -definitions- shall.“-- 
, * Ii apply : ,' -'. 

t 
_.__k__ 

'Y 

I 

2.1.4 'Rattan Peel + Alsp "rattan k split",-----'-- 
._~ _..__..~ -__ ~ _--' ; 

refers _. I-;.-, ..._.,...I to .'flat-shaped " .+&4.-----P>- 
materi.;?ly, -st-r~ippZd%?om. the skin of a "rattan po,le, 

.* 
-ranging frqm 2 to 10 mm .or‘ wider -in width, 

with‘ size.., 

, an&--b~ind<ng;-;m-- -, 
dsually.for weaving 1 

; ‘7- --Fg-- - . 
'. ._^_ - L--. -, ,- -8.. .-1 

,* ', r -' 
2.1.5 Check -' 

8, . '.'. . 
4 se$aFatioti of',;.the fibers+- alongg'the pole forming a"' 

,,../j 

'. crack. or fissure in /the rattan, not ‘ 'extending th ough 'the' 
piece from one surface'. to the other.;,. I- .-e.--- LA X: -' , _. , " 

,s i , Y ; ,.. 
, I i_ ., ', /.'I 
1. -- .' _ 

. a/ "PS. No.,'~~l-09...03;.19761 - , 
80*. ' ' 

1 

D ,I. 
.' .Q ., ;,' ,/ ~S,~ 



. ( 

_.. . ^, . 

2,1,6 'Shake - A separation of the fibers aiong the pole,. caused byi 
stresses developed in the gathering‘% and cutting, or due to i _, 
improper processing. 0 

~ -~ 2_ -y _ -.- --- - 
. 2.1.7 Break - A separation off the fibers. which exte'nds~ through a 

piece from one l.surface to the .other usually perpendicular or 
c at right angle to the directions .of the grains. * / 

1 2.1.8 Blemishes - Dark spots or discolourations "in rattan' <poles 
caused by staining fungi or mineral stains. 

. 

3. MATERIAL REQUIREMENTS . B. 

3.1 Rattan 'Poles 
. . \- 

-,The rattan us,ed in the construction of furniture shall' ii 
be the "Palasan" or similar variety and shall be orfgood .grade r 
poles: mature, clean, scraped, thoroughly'seasoned. : 3 

.,. 

' 3.1.1 Rattan Poles used for local and 'export market shall be-Treated ' 
against fun i and insect' infestations, and thus,, free from+ c \ 

i mineral an Cb'E ungal blemishes, scar, bruise and. speciall;y ; 
pinholes. .- - l 

d 

# 

1 ., 

: - 3.1.2 All poles are to be treated with pentachlorophenol or Saline 
,solution to safeguard against insectg;borers. '0 

+P >* 
3.1.3 Checks, Shakes and Breaks 7 Checks and shakes, shall be per- 

. mitted provided that they do not exist in close proximity to 
ho'les and grooves as to, affect the strength..Breaks, however, . 

' ,, shall not be permitted. 
. - ' 

3 1 d.L n dttan Coreand--PeelL- Thera,tt~ro_re an_d_peel used for weavings _and . ; 
binding furniture shall be of" good quality: processed from grade 
rattan poles preferably of .the "'sika" variety. Rattan core or peel -_ 
used shall be of uniform diameter or width respectively. * 

. + 
,3.-3 Wood - All wood materi$ls used,.-or incorporated into, rattan furniture 

such as seat frames, ,doors, cabinet, etc. shall conform to PS.Speci- ,. 

'\ fication for Wooden Furniture (Section 3). I' -. 

‘\ 
* . \ 

\ 
a 

.; $” 

/ 
I \ (I 

& CONSTRUCTION 
a 

,:. 
‘\ ” * Y 

14.1 A'11 furniture complying with this standard shall be of good work-~ a 
manship '-and all; componentsinclud~ing. those--not-specific-ally---referred 
to in this standard su.ch a,s'materials .u structinglthe metal, ' ', 
and wooden parts,‘ springs,, cushions: ,up grl%e 6fm'a qualctty'- ; 4 

least equal to that used in recognized good practice in the trade. 
*, > . 

'~. 2 ~~ ---- 7. _'.. 

stress ,joints.sha:ll be ' ' 
to adjoi-nt membe'rs ,by‘nails, screws " 

flat peel or core,) or other 
rattan,, so. as tdlwithstand 



J . . I 

I.- 
‘. ,,- 

I ; \ 
i.. 1 I 

. . I’ 
I 

? 
-- 

‘6 ._ 
“.? ‘i - 

,. ,’ -,*:. w ' 
.,. : 

_ .,,; 4.1.3 All jo,int&of ratta*lringsTAsed for the seats 'or-\for support ,_ 
'a purposes shall be,the half-lap type &l&-and glued together. 
* ; .*- . - i 

4.1.4. -All:‘wo.&d jointing's shall 'follow the E'S Specification for *' 
l . Wooden Furniture (Section 4). . . . 

'9 
* ,. 

5. PINISi? , 
, - 

T 
,' ' . *- r 

5.1 'All sattan and wood surfaces shall be 
edges and corners shali be eased. 

-and"al.l'exposed _. 
. . 

be. filled and stained or 
and shakes, .sha.l,l, ,,_I._ 

toned to match colour .of rattan pa,rtsf;' 
Exposed nails, screws,' and;bolts shall 'be countersunk with the holes '.,: 
with plastic wood fillers and/or wooden or rattan plugs flushed and -. 
'sanded smo:t‘h be.fore finishing. < .) -; --. -Y. . . y 

T 
5.2 Furniture finish. shall be in accordance with any of the following:- 

(a) Lacquer or nitro-based blear. finishes 
: 

(.b) Cellulose acetate butyrate,(CAB) ' _ * J _., .? 
(c) Acid catalyst clear .laz>quers- 1 

_- 
(d)'\ Polyurethane 

6' 
., .I '1 

(e) Oil or wax 
i . 

A.' . 
(f) Polyester‘ . ‘. no ' 1 

, 
I 4 _- 9 

pb - 
, . ., -. ,. ,' * 

5.3 All materials used'for juvenile furniture ,, shall b,e of the non-to&c,: 
type; e Ri / 

. / d ., .1 

5.4 All polished,. 
' 

painted or-otherwise finished.surfades shall be of good : 
workmanship and brought, t0.a durable, finish. ~ 

I 
/ 

0 r 1 

5.5 There shall cbe no excessive stic'kiness or .surface disfigurement of ,, 
any type such aS blistering, -marking-+or ichange of colour' when the' 
furnit re is subjected to 'dry. heat.*, (See Speti'ification for Wooden 

t Furnitu e PS 821-01.09; 1976). = ( 1 

, a I -\ h / 
6. SAMPLING .i .! 'II i r 

: 

6.1 'ip to three furniture shall bese,lected"at/rapdom,for testing. 
. 

Should 
oneOof these fail to. pass the tests;. the inspector may select as many.--. 

.additional furniture as 
. 

7. 
re. necessary within &asonable iim;ts,i -‘zo’ 

, . . satisfy himself on-the man&facturer's normal standards'of production. " 
j 

* .,-_- : ‘. : , D / .L I I 
7. 

.- 
n -_-,- _., -; /, ,- / - I, CLL- -: -.-+-;“-‘.,,_ y.. :. .._ ,.__._ ./.>. 

I 
c , 7.1 The,main objectiye of these s,eries of tests is to" determine: by":. the" ' -~. --___ 

I application of simu-lat~~s'---and~;-related----strels-s-~~.:-'B~~t~~~ -a given 

'. manufacturer's*prpd&ts, I ,. speclf~~~~~b~~~~e~~~.~~'s ~ 
hereof, can reasonably withstand normal use; 

* 

-7.161 The manner of test‘ing h 
simple procedure that has 
furniture, 

7 
*'n des.c,ribed represents the most 

een four&workable in a-m$jority, of ', 
, especially c.hairs. 

'._, .I;.', 
There will however, be cases in. ,",: 

which the design precludes the use~'of -this- particu:lar pro--': ,,' 
cedure. 

. - 
S3. ; ; 

s 
In, Such\. Cases; .the\tests to which the. furniturg;are I-',, 

p * , .‘, 
I . ,‘, 

n 1 . 0 
1 -. :.~-.y,,..,-. ..A. 

.,> ’ 
I ._ _-_ .,: .--ILy. ._._.....- ~-- 

~ y d..” _,L~_~i :.; 2 ii.,,)- 1 ‘/ ,:A:‘. .;..; ;2,.m, .I* -4.: > .:, -.-..L:‘,: 



3 , 
” < 

.‘.” ’ 

.: 
I) ‘-* 

r” 
,- 

;*- 
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-. : 

to ,be submitted; shall be derived from the &me principle,, as ,’ 
’ .1& e standard test using, other means of applying either, the,, n 

skmerload or loads'that have-;a similar effect. J : 

* I 
I_ i ” 

7.2 Inspection before'!Testing., T. .- *. 

7.2.1 Immediately before ,testing, each sample -shall.be insp,ected and‘ D' ' 
any apparent def,eCts noted, so that they shall 'not later be . , 

\ 'recorded as having, been'caused .by the tests: A report on s@ 
-. ~ defects -shall, accompany the&-report -on then performance---tests ,' 

and these 'shall be-taken into account in assessi g.whether,.the 
P 

'.'I 
article has comp1ie.d with the.requirements of thi,s standard.: d 

1 s Ii 
.> ~ , 

7.3 Test Procedure c , i : 'h - 
i. . 

!<7.3.1 Each sample shall be subjected to 'the' 'series of tests b spe'oi- 
-f;ied in Section 7.4 the tests being carrie,d out in, that J ‘ 

sequence. _‘, -' " -I i 
: -9 1, : ’ 

7.3.2 If, during or aftgr any of,the tests d,escr'ib&d in Section'7.4 . ;i ,- 
relative movem,ent is apparent between the membe<s .at.any jojnt . . 
and it is established that the joint is ,broken'i'n"su%$,h a Gay : , 

I as to impair its serviceability, the furniture "shall bi? deeded'." __ 
r 

4 to have -failed to pass the Performance Tes‘ts.('Section 7). 
\q . i '; . 

r .i . ., t ,2_ * ~ 0 _' 
7J3.3 If failure of a joint is .recorded,,,.' or if for shy other re'asbn , 

c the furniture selected 'for testing is deemed to have fail&d to J, .TY~i..l='- 
pass the Performance Tests of' &is standard, the testing o,f 8 i X 

*I . p * that article shall be discontin ed 'and no further sections...of -,+, 6 - "4 
: the test 

0": /a, . :, ;:. : .' 
'i: 

procedure shall be appl'ied to it. *' r A 
. ., . _ .:..-, 

~ I ;' I ,j '.. .' 
; ,_. 1";. 

. ?.3.4 If any of'the 
**I 1 

spe.cified. 
< ,,. ; 

tests 
local damage or is 

in Sections 7.4; '.'woGld .c.aus'e ; -L ', 
'inappropriate' for any other .reason;._lGt ?[ ' 

shall'be replaced by a test or tests based .on the same pr'l'nf. 
ciple. (5ect;ion 7.1).' 

.I 
'I .' = _. .~,, 

-- .: I ;. .' .', II': 
s r ;I.,. k- 

-7.4 Tests 0' . " _- '. . : ?~.~ I; ij .r 

7.4.1'.Test Samples -' Samples selected. at random in accordlance, wi'f?h' 
: 

* _*, \, .,. , . . ., 
I , 8.1 shall be 'tested as specified herein. I .' ' .,: y ;.y.* ,.' “.. 

'(All items) 
-. . . '-.,, 

7.4.2 Level Test - Casters or glides shall: be removed; '::::.'*'. ; 
Items shall be placed on a' flat level surface plate, 
shall simultaneously rest on the surface plate. 

Aii jegy. .,: _, 
Any'. e ipence,, t ' , 

', of rocking when light force is applied at any corner*sh&ll be. I 
---F- zrumor rejecti=-' 

__ ._ ,I- ' m ..‘ ' .a I' , :J ; 
"" 

?~ 
7i4.3 Sand Bag Test - 

1 -- 
QChairs'and sofa frames? 

.--'~~;.is-~it'eins' 
: 

sh3d -~~ D -; --:-- 
<. ' withstand six impacts'of .a 29.5 kg (65 .pounds) sand,bag,~,30,48 

? 

a dis'tance, of' 



, 

‘. 
I 
* . 

I . 
__ ---y: 

b . 
a 

-~ -- 
__ --- .L . 

_I -_ I 

I 
'tilted- to' an angle of 12 degrees diagonally acroeg the plane., 'i 

'. of the feet to insure that one leg receives the initial imp&t. i 
. * .> ,: 

7.4.5 Dirfgonai Load test,,: Chair, shall' be l&d back in such. a way,0 , ':, 
that'.the front edge of the-seat is'directly above the feet or':, i 

' the rear legs. Apply a-vertical load of 68,04~'.kg.,~150 pounds) - ., 
> to the front edge.'of the seat. The force shall.be .applied ,and' .' 

completely removed steadily during periods 'of not >leBs:than 5, 
c : 1 '. . 7 . f, 

- .(Chair frame .with deck). A.'static load of 
sand bag shall be ,applied vertically-- 

inches) diameter area in the Eentre of 'the 
remain for 15 minutes. Upon 'remova&: of 

the Qad, '8 there shall be no, evidence of breakage or. looseqing % 
or separatjon of frame joints. 

. . * : 
. . : 9 : I 

7.4.7 Static Load test - (Tables) The-&height of the, 'table sha$l be ' '.' 
measured akcurately. A static load of 45.36 kg, (100 p,ounds) %, 
shall *be Iapplied' vertically over a 30.48 'cm ‘(12 <n&hes) e 
diiameter area in the .centre 'of the table top and 'allowed to 1 I 

&main 'for 30 minutes. Upon removal of the lpad, th& height ' :, 
% shall not have. decreased by more than‘ 0.31 cm. (l/8 i&h) and 

there shall'be no evidence of breakage or s-eparation ofjjoints. ; 
'\: 

\ 

7.5 Criteria for,Success 0 

3 ., 
% : . : .. ._ ._ . 

7.5.1 No part, of the furniture 'or 
; develop any-fracture, 

its components on fittlggs shall 
or,anp.apparent loosening of a zoint in- . 

tended to be rigid, or any de,formation .which &o&d ,a,dverse%y , 
affect any o&its functions. % ,$ '_ . 

:, 1 '\ . 
J 7.5.2-. Each sample tested shali fulfiil the conditions.of $he test-d- . 

\, ," 

escr$be$ in 7.3.2. 1 
A / 

i 7.5.3 -Each sample tested shall' Sustain each of the :forcei described 
"- 

*' 
in 7.4. - .: . , " 

8. MARKING 
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