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‘ One. of the most pr9551ng pr&’ﬁ‘.lems of xthe furnltur‘e Lndustry in deveiops e
ing countries sls to 1nc-reasempr,odu 1/vnq_ty ‘and pfoiltablllt‘fw in ‘their mo%e fro LR
. craft to 1ndus\trla'.l t;y:-pe ,Qpe«ratlons Cleiy . o R T e ' Y
ie 4 . N S ’ N R . LA '"q,@; e Tes M et v'” . vy
: ; . e ) . W e T
e Rattan, \a"“pi'edut;fu ofu_‘ tro‘pfeal forests has™” been p’“‘é’-ed .to- "p.roduce

furnlture and w1ckerware 51nce prehlstorlc : tlme'sb In‘ mo‘st—ﬁ"devel(o..plng .
cotm,trles rattan furnlture 1s stlll prodycedm at .as craftﬁﬂlevel in “g," great

numb2r 6f tlny workshops., "Because of the: low level o‘f 1nvestment requlted to*.u} R
cgnyert such workshops into LndUStllal enterptrisés- dnd. thé hxgh ‘labour” ins o e

tensity of "the work, the industrial productﬁrdn#‘”f rattar&,y fu,rrp,ture could r 0.
- become export. oriented in those countr1es that*‘-J’iav& vatcess .tq’ apprOeria‘te v S

designs and raw materials. T L TR A A A
.°' . This 1is of great pptentlal importance. to developnrg coum:rles,that

~  possess rattan ‘in . their natural forests. The ' process, even -whét™ mechanrzed -
remalns qu1te labour intensive, and rattan furniture 1's” 1ncrea.9.1ngly in demand

on thé markets .of developed counfries. .Furthermore, there is considerable .’ ;

pgtentlal for adding value to tHe unprocessed rattan that i§ exported Ln vaSt Tao o

quantltles for use 1in the furniture industries” o-f developed countrles. & Syt gt 5
K3 B ) - ) AN ” ) IR o ,',«5'/:

® S5 ¥

in recent years " many technical developments have taken place 1n the '
production of *fattan. furniture. +The aim of this manual 18 . tG . famlll&l‘lZE“ :
-~ rattan furniture producers in developlng countrles with these new. tf;chm_qpesr b

The views expr‘essed '1n this publication are 'those of the author besmond
P. Cody, | free lance indgstrial constftant 'to the furniture industry. They
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. "~ .~ INTRODUCTION

L)

Rattans are "the most 1mportant group of forest spec1es after tlmber..
Their growth is confined mainly to ‘the trop1ca1 forests of South-Edst Asia, -
and "they have been #ised for centuries by the people. of that area for one
purpose or another - from the maklng of household ‘artifacts to foot-bridges.
The- material also found its way into. many other parts of the world and “*there
‘are records and examples of furniture made from 1t in ancient Egypt and” later,

during the Renalssance period, in the reigns of Louis XIII and Louis XV of
France.

&

Today thhe rattan industry has become a multlmllllon dollar business and,
even though its ‘roots still remain firmly embedded in village and small- scale
rural cottage- type activities, it generates employment for tens 'of thousands
of ‘people who harvest process and shape it .ignto'a varlety of end-products for

- home and export. markets, World trade in raw' rattan is dn excess of $100
million and by the time the manufactured product reaches the‘\ultlmate con- fﬁi .
sumer it has increased in value 100 fold. f : g o

i
-

- ' ’ /

. The industry nevertheless
introductign of
zation, ,yh

remains hlghly 1abour 1nten51ve desprte the o
some degree of  mechanization; and better product;on organl—' o
the processing and manufacturlng aSpects it 1is estlmated that fhe -
average vestment per. workér -in.a modern rattan factory' is about $2,000,
while thdt for a worker in a similar type conventional furniture plant is
about - $2@ 000. , ST } PSR , ) i

= ) s - a

s : . - i

) " As 1nterest in rattan and rattan products - increases it is h;rdly sur-.
prising - that the 1ndustry ‘is attractlng -cldse .attention, not only’ ¢LLOm
national Governments, in whose territory it forms an 1mportﬁh§ natyral resource
but also from entrepreneurs and lmporters who recognlze its potenfial proflt—
ab111ty and even research institutes that' have finally come to acknowledge -the
need for more or&anlzed research and development on its' beHalf, eSpec1a11y_1n
the fhelds of rattan cultlvatlon .and utlllzatlon. - . ' v
- ’ C oy ‘
Skuce a very large proportlon of rattan 1is destlned for- the production. =
of furnlture there- i1s no réason why it shduld not benefit. from association -
with its longer established counterpart, wood. Many of ‘the production tech= . ' .
niques,” equipment and other raw materials developed by the latter could, with °
appropriate modifications, be used to advantage.in. the manufacture of rattan
furniture. At the same time, the inherent"characteristics Adf the 1atter,
pec1a11y, its lightnkss, f1ex1b111ty and - durab111ty, offer -a unlque
opportunity to both the de31gner=aqg production englneer to qchleve an end-. . .

£

pr duct 1ncorporat1ng shape and’fofm denled them in working with -wood .

Y

This, in turn, is enabling rattah TUrhiture,to carve a small,thdUgh in-

creasingly’

special

place

for

itself

in

the -most:

_sophisticated

of worId‘

i markets,

such as Japan

the United States and Europe

where 1t .can commanda‘o

both excluva1ty and price on its own merlts.

Already some sectofs’ of , the

o

§ T e

L2

j e

®

1 | st 5 L b' "‘ .1{.




9

. development and a 51gn1f1cant earner of forelgn

L

industry . have
designer and englnde
potentlal of this unique’matefial.

benefited by calling on the expertise of

‘same time coupled with better organlzatlon and management ‘of

“Cotntrie

can become, T
f%gee in
xchange. N

little doubt that it
available,+ a - dynamic -

there 15
are

all levels,
suitable . species

manual fs to familiarize- those
and others ..who may be

of this
rattan industry

. The -purpose
directly in the

-current  level of dev lopment from the p01nts of: quw ‘of materials,
o examlne its potentlal for growbh
output and higher pr duct1V1ty with the 1ntroducthndﬂ .mo “modern PTO uctlon

and end-products. further. aim 1is

and management techny ques. . ‘ Co .
’ ‘ :

: Annex I conté{ﬁé thb Philippine standard spetlflcatlon
oply one of ltS kind so far published.

wicker furniture, thF
r3

"a

natlonal

who are
interestgd in

the- profns&lonal
¥ to assist them in further capltallzxng on . the undoubted
1f this moveéknt is accelerated and at the

thejg;ﬂustry at
where
_1ndustrial
engaged

its
technoloqu
it

s,

for r
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e

“Rattans are cllmbang palms that grow abundantly ‘at low and\medlum alti-
tudes 1n the. virgin’ forests of South-East #Asia and thquac1f1c>k They also sy
N  thrive|in thickets or -in second growth forests but ‘are rarely found in open /
@ country Rattans also' 'grow in Africa and Latin Amenlca but .are used less for
‘furniture thete. . & - : E

/

The English,word{”rattan" derives from the Malay word "rotan'", the collec-
tive name for _the cllmblng members ' of a large étoup of "palms jcalled
Lepidocaryoideae (in Greek® sealy-fruited). The word "raut'" in Malay" means to .
pare, .smoothen or whittle and refers to the® paring of smoothening operiflon by
the rattan harvester who, twists ‘the newly dragged down cane. around apy con-’

venient rough-barked tree trunk to rub off the prickly leaf sheath /'

(B K
. ¥

9 - B. Classification .

»

‘The most: widespread rattan classification, ' and the" " largest genus- of
rattans and palms, is the genusiCalamus, which is reported to occur from West
- Africa to Fiji.and from south Chlna to Queensland ‘The greatest concentration
is said to beé, in Peninsular Malay51a, in the stabtle centre of the ever wet
areas of the Sunda Shelf. . . “ o S
There are 11 genera foynd:' in South- g;st Asia: Calamps, Daemonorops, y
Korthalsia, Plectocomia Ceratolabus Plectocomiopsis, Myrialépis, Calospatha,
BeJaudla and two as yet. unpubllshed genera. . ‘ a ‘
y of the 11 genera of South- East Asian rattans 9 -are fodnd 1n the Malay -
Peninsula and of these, Calospatha is found nowhere else. The: dpstrlbutlon of

" the South- East A51an genera 1s as follows: , ,;
k) . ) | ‘

Korthalisia Mainky 1n ‘the SUnda Shelf, few'specieéffodnd
X o ‘outsrde this area '

T : -

_Plectocomia bBali,fJaVa, Sumatta, Borneo, the Ph1 ippines,

i ’ Peninsular Malaysia, malnland Sout ast Asia

. north to the foothills of the Himalayas| and s
... "< south Chipa . , N

y

S ‘ ’Plectocqmiopsis . Sumatra; Borneo, Peninsular Malaysla,fThailand,

: R L * and Indo-China, .
. N !
o Myrialepsis Sumatra and Peninsular Malaysia
Bejaudia . Indo-China A - i B o

e &

“r




S

. n

N\
"

CalbsPatha ' Peninsular Mafaysia L ‘v? B

Daemonorops Found from south China and south India to the ‘
‘ ‘1sland. of New Guinea (greatest concentration in
° Borneo and Sumatra) = ° o o
. Calamus From West Africa to Fiji and from south China
" to Queensland . S e
4 " Ceratolobus Confined to Sumatra, Peninsular Malaysia,
-Borneo arid Java oo , .
New genus 1 Pgnihsular Malaysia, Borneo A . E
New genus 2 . Borneo . ' . ST L
N i M PR
v é a -

Generally, mést rattan species grow at a wide range of aititqﬁes and}may
be found from sea level up to about 2,900 m. The altitude at which change
takes place varies with topography, soils and climate but .is usually wonfined
to the vegetational boundary betwees 1,000 m and 1,900 m. -Fey ¢1ow~1and
specles transgress this boundary. . f{ - ,

N

Rattan species are distributed among the genera as follows:

-

. _ ’ Number eof
Genus . o Species g “ .
Calamus 370 L )
Daemonorops 115
Korthalsia . 31 . -
.~ Plectocomia : - T -
Ceratolobus -~ . ’ 6
Plectocomiopsis ‘ 5 ' ,
Calospatha L
Myrialepis - ’ : |
Bejaudia ) o1 .
Two unpublished genera © 3 ve .

%@

-4 ~ .

Figure 1 shows a schematic diagram of a rattan palm growing in the
forest. Part (a) is the crown with leaves, .which grows above the tree tops.
~Part (b) is the 'young tof part, about 3-4 m long,‘hhiqh is usually discarded
-because it is soft and® immature. Part (c). is the ‘middle part, which yields
‘normal commercial rattan after processing. It can be recognized because the
leaf sheaths have fallen. The base part (d) contains certain tannins, hég a
light brownish colour and is sometimes uéedtfor making walking sticks. )

’

Figure 2 shows a schematic cross-section of a rattan stem. Part (a) 1s

‘the epidermis or outer ékiﬁ'w%th cuticula at the periphery. " Part (b) is" the
,bark with thickened cell walls., Part (c) and (d) are the central- cylinder or
core with (c) centainipg fibre bandles and (d) the pith witpyvq8culgr b?ndles

"eachs strengtheneéd with-a fibre bundle. ~ R s
, . ' . o : S e
The cuticula-consists of .a waxy matter that tends to prevent evaporation
of moisture in a radial direction. Discarding the cuticula means a consider-
able reduction in.drying time: Parts (a), (b) -and (c) give the- commercial

core peel, or splits, that results when the rattan is split.by . hand or by

machine. This»maperial‘fa used »for’ binding and weaving., Part (d) gives the |,

3 . . _ : v
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Figure 2,
foa)

(b)

" {(c)

(d)

Cross—section of a
rattan stem

v

Epidermis with cuticula
Bark . -

fibre bundles
Central cylinder with
vascular bundles

Figufe 1.

)

WCentral cylindeTr containing

Aoty

" Rattan palm 41

(a) Crown with leaves . ‘
(b)  Young top (usually discarded)
(¢) Middle (commercial rattan)
(d) Base
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commercial '"core peel" or "pith" beimg the centre core after the rattan has

S0

been peeled. Characteristics such as hardness, stlffness elasticity, flex-
ibility, workability and strength of rattan are determlned by the: c0mpactness
of the fibro-vascular .bundles. These differ from spec1es to -species_and’ o

“dccordance with the age of the planﬁ and jare 1mportant in relatlon collts
commercial quallty and use for specific applications.
" . . I

- i K . 1 . . Vo
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C,' Stem system

N

»

a

The stem system of «wattans 1s very varlable. It affects the general R
appearance of the plant: and hence 1is of considerable classifigation’, value.
Some species of,Calamus are even 'stemless" .

One of “the most important stem variations, agh- one that has economic
significance, 1s solitary versus clustered stems. olitary stemmed rattans:
like Calamu€ manan and Calamus laerigatus are one-harvest rattans. Clustering
species such as Calamus caesius and Calamus trachycoleus and all species of

Korthalsia are re-harvestable. Another important parameter of the stem system

zn

is aerially branched versus aerially unbranthed. Nearly all rattans, 1f,they
branch at, all, do so at ground level. Korthalsla branches aerlally and
protusely. , '

Stem diameter varie$ considerably. Some montape Chlamus species may be as
little as "3 mm in diameter, whereas the ‘species Plecﬁgpomia elongata may reach
20 cm 1n diameter. Stem diameters 1ncrease Vvery 1ittle with -age: Stem

lengths vary from the very short ones of species suchas Calamus castaneus to
the 1immense 200-m stems of Calamus manan and Calamus caesius. Internodal: -
lengths tend to vary con51derably within speciés, amgng stems from the same
clump or even on the same stem. Surface features, sth as colour, gloss and
texture, var con51derab1y among different species of /rattan. These . features

contribute to the economic value of the species. - _l

-

|
|
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D. Identification

: |

Leaf-form variation 1is considerable., The degree of apical growth of the -~ -
leaf and the length of the foliage are two maJor parameters of leaf form. ‘The
most important feature for identificatign purposes 1s the armature of the leaf.
sheath, which is very varied and distinct. Few species have unarmed leaf,
sheaths and these and the cllmblng organs that.anchor the rattan rp the forest
canopy are the two major hindrances to rattan harvestlng

The two major climbing organs “4re the cirrus and the flagellum. The °
cirrus is an elongation of the apex of the leaf that bears reflexed thgrns and
the flagellum originates from the leaf sheath and bears tightly sheathed
tubular scales with a dense covering of reflexed thorns. »

& ' . o . ‘ R

. ' . E. Seeding ’

Rattans are praL;fiEv seeders, A single. stem can produce clusters of
friits with as many as ‘a tt a¥and 1nd1v1dual fruits. They are beautiful .in-
appearance and edible. They range_flom 1ound to oblong and are characterized
by the presemce of scales on the outer coverlng arranged in neat vertical .ahd -

diagonal” rows. The scales are brown ‘and have a. high lustre. A gelat1nous
pulp, eithet sweet or sour, surrounds the seed.  An 1nd1V1dual fru1t ranges in

- 2
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South Kalimantan.

»
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size from 0.3 to 1.5 ¢m in.diameter and from 0.5 to 2 cm in length, depending

on the species. It has usuwally only one seed.
. A

i

. et .
T »

. f F. Local names

Many rattans have local names ,usually pertaining to specific attributes
or characterlstlcs of the plant. These names may refer to the surface of the
cane, its thickness or hardness, its want of length, its "use,’ its branching, ‘in
order to flower, the bitterness ,of its apical buds, the shape of the sheath or
leaves, the arrangement of pricklesg, the type of resin or sap exluded - all
seemed :to have influenced the naming of different-species.

-

Nevertheless, there 1is cotsiderable confus1on even within countries. For

‘instance, in Sabah 'rofan batu" is a cane-2-4 cm in diameter, but.in Peninsular:

Malaysia it is a cane 0.5 cm in diameter;* they  are totally different species.

Some names are rather consistently applied, e. g "rotan - seta" ‘(Calamus
caesius) in Malaysia and "rotan tamam" {the cultivated -Calamus caesius) in

® e

In the Philippines, out of the 70 or so species and varieties of local
rattans, the following may be listed as commercially exploitable:

Ditaan » (Daomonorops mollis]
Limuran ® (Calamus ornatus, var.

. ’ ‘ : philippinensis) L.

: Lokuan (Calamus reyesianus)
Podlos (Calamus microsphaerion)
Palasan _ (Calamus merrillii)
Panlis (Calamus remolusus)
Sika o (Calamus caesius) .
Tagiktik ‘ (Calamus filispadix) '
Tandulang-parang (Calamus usitatus)

G. Trade names
. : . o
Trade names are developed by rattan merchants and bear little or no
relation to botanical qrigin. Usually they derive from characterlstlcs of the
locality or appearance, e.g. ''sega' (smooth or polished) or "rotan batu"
(stoney). - . : .
According to one authority x they may be classified into four main
groups: " . B
(a). Sega. All canes with a siliceous outer layer that cracks and springs
off when theé cane 1s bent; i

(b) Lunti. Same kinds as Sega except that the silica layer .is removed;
: ; " : R ‘ e
(c) Ayer. Nonsilicious rattan not 1nc1udga elsewhere;

(d) . Sticks. Straight lengths where ‘stiffness .and straigﬁtnesb are  the
main.considerations, e.g. for walking sticks and firniture frames.

¥ . ST . ’ .
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*For the notes, see page 79,5%1°W' v
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The Phlllpplﬂes appears to be. the only country that has made any attempt

to bring some order - into trade ﬂames and grades. These are deéfined by the~

Bureau of Standards as follows.z/) ’\(‘ . .

) ‘ . R ) ) > [} A .
(a) . Palasan Groug ‘This 1ncludes\\true palasan .(Calamus maximus) and

others w1th~a diameter of over 2.5 cm and\internodes of 25 cm or more. thlS
group 1s dlvxded lﬂtO six grades based on .diameter size A to E .and one- mixed

grade. The dlameter -at the small end is measured and increased- by 0.25 cm for

each grdde. The range is from grade E with a(dlameter of 2.5-2.75 ¢m to.grade.
A with a dlameter of 3.5 cm or more. The mixed grade is a mixture of sizes A
to E. Canes of all} grades must be mature, clean, thoroughly ‘seasoned, free
from fungal stain, scar, bruise, checks and discolourations. Specifications

ifor substandard classes ‘for each of the grades A to E are also*given;.

. (b) Sika Group. Includes Palawan 51ka (Calamus, caesius) ‘and others that
are glossy, flex1 le, /bright yellow when dry (sometlmes called golden 51ka)

‘and are less than1.5 cm in d1ameter . A S

=

"(¢) Tumalin GrodE Includes those with a diameter of less than 1.5 cm

but which are rather light cregm in colo and therefore not included under

Sika. P . >

The basic factors which are taken into copbideration for grade classes are:

»
v

Size (diameter) — starting as low as 4 mm and going up te
45 mm or more; the size classes may rise by 2, .3, 4, 5 or
6 mm or even as a mixture of those classes LT
Length of pole ‘ N
Colour

Hardness -

Defects dand blemishes

Length of nodes ' ’ " %

Uniformity of thickness along the length
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Most of | fhe ‘rattan. found in- the markets comes from plantsngrow1ng in their’
natural hahltat Lérge scalex plantatlons are  to - found in  central
Kallmantan Indone51a ‘but  these:. ‘are usuaily ponflned to the smaller
dlametet,cames such as Slka. s . ‘ ,:'$; o F ’ :
, - »
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Germ1nat1on takes Elace in- 7 to 14 days ahqrthe seedl1ngs are ready to be
transplaﬂteg@to ‘the nursery-. when one month’ old i.e. when each has produced
one sucker)’ whlch is the beglnnlng of am aerlal stemuu The .first harvest is-
from. 8 to 12 ~years after plantlng depending on “soil qual1ty and cllmate.
Mature canes attain lengths of 15 m, 18 m: or- even 20~m. Durlng the harvest
which,is dome in the drier months “the top 2 m are dlscarded Wet menths are
generally unsu1ted for harvestlng because of floods and the consequent dlf—
flculty of access .to the’ growing areas. - C -

Collectlon methods vary sllghtly fIOm place to plage but are generally
very wasteful The stem is cut -30 cm to 2 m above the ground with a ”parang"

—-r

or cleaver and dlslodged from .tht tree by tugglng. > This is more’ dangeruuac,

than- it " sounds, &s] .the. falllng ;tmm may brlng with it.all kinds of ‘debris . - -

.includimg dead branches ants, waaps nests’ and clumps of ‘epiphytes.” "If the -
cane. gets stuck in the .canopy.. the tollector has to climb a neighbouring treel-

Y

to cut - 1t'lree.' If this :¢annot’ beedone the part of, the cane that cannot be

reached 1is abandoned:x Spmetlmes a flSh hook tied td a pole is used to dis=

Lpdge the’stalk - "-‘~,m$ R ‘ o Lol - 7
PR i e * > ’ L 4 . ' )

V"As the éan Tigt dragged downrlt is. thsted ardund a convenlent tree trunk
to remqve the? thorpy leaf sheaths. Alternatlvely, these .may be chopped off or
the colLector ma}oforc1q}y draw the stem between two. pieces of jwood to remove

them.” Two or tifree-yorkers arevrequ1red to hdrvest the largesu rattans, such

’xas Calamus manan”,nbecéuﬁ the cane is -normally lodged very ‘firmly in lthe]

, e

canopy. o » . - : . v A —

™ i x . o=k
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Soon afterwards,.the rattan is cut~into lengths, the size dependrng on the:
species, the diameter of the rattanaklts intended use“the~spec1£lcatlans of .
the buyer or, to ghlt the eonveniernce *of the collectors in carrying it out of
the forest. Rattah 'is uSually carr}ed on foot ever a distance of from. 5 to 7.
km to the depots or logglng areas thrOugh dense jungle or equally dlfflcult
terraln which can cause further. damage en route. - e

.

. hl

r

A

i

Lengths into which the rattans are cut also vafy accoxding to the practice

in different countries.. In Indonesia, Calamus manan and Calamus scipionum are
‘cut into 2-3 m lengths, More slender canes  such as- Calamus caesius .and
Calamus' trachycoleus are cut into 5- to 7-m pieces and bent, in two. In' the
Philippines, rattans are cut in 3- to 6-m lergths, bent sharply in the middle
and tied in bundles for transport. This includes Tumalin (Calamus

3 - ‘ R 9
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mindorensis), .Sika (Calamus spinifolius) and Panlis (Calamus~ ramulosus).
Palasan (Calamus maximus) 158 bundled straight in lengths ‘of 4 m.  In Malaysia,
large-sized canes are cut in 3-m pleces ~smaller canes 1into 8- to 9-m lengths,

bent in two and bundled. >

i

e ! e e B. Preliminary processing
. R
Preliminary processing - the preparation of the canes for direct use 1in
manufacturing — varies in different countries and areas, as described below.

v, . . ’

Hong Kong = - = Lo - .
. - ? i
‘A substant1al quantlty of Indonesian rattan is 1imported into Hong Kong -
where further proce331ng is carrled out.

The rattan. is steeped in a solutlon of sodium hypochlorlte in a tank (5 x
1 x 1 m) for about ome hour; 75- 100 1b (35-45 kg) of 'the hypochlorite.-is’
mixed with water to about 3/5 the heLght of the tank. After repeated use of
the mixture 1if 1is commoncpractlce to add more chemical and water as and when
felt necessary. If bleachlhg is required, hydrogen perox1de is used.
‘ s B
The rattan is‘ removed and steeped in an adjacent tank of the same size
(exeept that its height may be a little less)* and washed with water. Aftey -
being washed, the rattan® is transferred to a sulphur dioxide fumlgatlon .
chamber (6 x 5 x 3 m), which is fitted with an external container for.burning
the sulphur and a flue 1ead1ng into the chamber to cenvey the sulghur fumes.
The rattan is fumigated over nlght ‘and, if the colour is not suff1c1ent1y
*even, it is fumigated for a longer period. )

’
'

Treated rattan’ is sorted into diameter classes as required and machine-cut
into the required lengths. Bulging nodes.on the larger diameter rattans are
_scraped to the level of the internodal diameter by experienced _labourers who
‘take care not to scrape the 1nternodal skin. The rattan is then separated in-
to quality and length classes. ' Lower quality material is used locally for the

‘manufacture of low-priced furniture or for core and peel. Better quallty
materijal is either exported or retained for splitting. ’

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: - ' :

Hard: When thes rattan is bent by hand and
: released, it springs back and regains 1ts
orlglnal 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
o or breaks and if the bent rattan is released
before it cracks or breaks, it regains its
eriginal form completely”
Hard and medium hard rattan is steeped.. in water for. 24 hours, rubbed w1th
sand and coconut husk, dried in the sun, fumigated with sulphur dioxide for 24 -

hours, dried again, refumigated for 24 .hours, and finally sorted by length,
diameter and quality. - ¥ . ‘

10 | | S S " !
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Soft rattan is treated (in Hong Kong) in the manner described earlier,
i.e. with hypgphlorfte etc. ‘ ‘ ) o 4

7~

N .
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India

In the. states of Assam and West Bengal, the larger diameter ‘rattans are
rubbed with sand and gunny cloth, ;treated with linseed o0il and heated over7a
fire- for about one minuté. The canes are then rubbed with gunny cloth” soaked
in kerosene and dried upright in the sun for 10 days. Finally they ‘are tied
in bundles of 100 for sale. ’ h )

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 a good sheen and protected .
it from insect attack, but it is ‘mo longer popular. Another’ method, still
practiced by some, is to, 6 boil small cames for weaving 1n water contalnlng a
mixture of coconut milk and turmeric acid in equal proportion., This 1is also
sald to improve the appearance of the cane.. Canes for export are steeped in
water and rubbed with flne sand.

/

a ra——

Indonesia

- B

In Indonesia, deglazing or '"runti' of siliceous spec1es Calamus caesius
and Calamus trachycoleus, 1s done by some collectors. The inner epidermis of
the leaf sheaths adhering to the cane and the silicified epidermis of the 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 loop suspended between o
three bamboo poles standing about 1 m above the ground and rubbed briskly with
a. chain. 1In some cases the cane is passed through a thlck metal (tin) ring

———— 5

for better results in’removing the e leaf sheaths; . . ' .

(¢) Runti Pelari. The cane is h1t w1th a plece of wood or plaited
rattan., This method is less satisfactory. A v

The simplest but most time—consuming method, however, is to twist the cane
by hand and rub it with fine sand, steel wool, cocondit fibre or sackcloth.
This produces a very clean finish. The process of "gunti'" must be ‘carried out
within 24 hours of harvesting. If this* is not possible, the canmes 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. During wet weather the canes are dried over a
fire. Quick drying is essential to prevent gr, reduce blehishes (fungal
stains) and to prevent deterioration of the cane. : .

Rattan that has gone through the '"runti" process is called 'rotan
asalan" Much of the rattan exported. from Indonesia is processed to this

stage. When the exporter sorts this rattan, normally 30-40 per cent 1is reJec—

ted. . . . ?
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Further processing is carried out by the exporter, . whose methods vary from
dlStrlct to district. -Some methods arer N

(a)~ No washlng, no fumigation with sulphur dioxide. ®Depending on its"

. state of dryness, the "rotan asalan" is.dried in the sun for a few days umtil.

the:moisture content is about 5-10 per ‘cent. It is then 'sorted according to-

‘diameter and defects, weighed and tied ihto bundles with rattad, These
rattans are recognized as unwashed and’ unsulphured rattan (UWS);

. ) .
w L4

'QbJ Washed rattan. "Rotan asalan' is dried for a* few days, then sorted
according to diameter, length and defects.. Next it 1s washed in’water and at

* the same time rubbed with white sand and coconut husk. - This -is followed by
drying to a molsture content of 5-10_ per cent and sorting 1ntopqua11ty clas-

ses. Immature tops are removed and the ends are. squared. The rattan is' then
weighed and bundled to order. These rattans: are recognlzed as washed rattan
(W) Ve . ) v . ’
(¢c) Washed, fumigated'with’sulphurjdioxide. URotan asalan' is dried and
. sorted according to diameter “(medium and large), length and defects. After

this sorting, it is washed and rubbed with white sand 'and coconut husk. Barge,
diameter rattan 1is scraped before washing.. Subsequently, the rattan is fuml—
gated with sulphur dioxide for 24 hours or ‘more, dried in the sun-tp-5-10 per
cent moisture content, sorted into qQallty classes and trimmed to remove im—
mature tops and ends are squared.. These are recognlzed as’ washed and sul—‘
phured rattans (WS); ) S S

B ¥ ¢ . )

(d) Washed, fumigated, and steeped in kapurlt. This is. the same process
as WS above, but before fumigation the rattan is steeped in a solution of "’

kapurit for 24 hours; - _ » , T . . P .
’ ' - . . B SN A l- ) N . ‘ ’. ‘ ~

(e) Boiling in oil ("Sumatra barat!, especially for!{ Calamus manan)., . -
"Rotan asalan'” is sorted to separate defectlve canes and canes of unSu;table e

length. The selected cane$ are steeped in-a hot (150O C, -in Padang) I
mixture of diesel and coconut oil for .30-45 'minutes. " /After removal from.the
oil, , they -are dried and~cubbed w1th coconut husk sackcloth or- sand..  In -
Padang no drying is done prior 'te the rubbing. They are then further. drled in
the sun for 1-12 days accordlng to weather’ conditions. Subsequently,.the
rattan is washed in water and rubbed with coconut husk or sac%ploth -while 1n

~— — —~the' water, until the rattan has a glazed appeﬁrance. It is tlgen dried in the.
e ~sum for 2=3"dags until’ it reaches a moisture content of 5510 § éf”déﬁf}"éorte¢ )
-into quallsy classes, cut into lengths as per the- buyers OTC

1

s,vmelghed, andr'
bundled, ready for export. . . AT A T : ot

Malaysia ' & . - - Lo R

2 The larger dgameter canes llke Chﬂamus manap, GalamuS~ornatus and Calamusv?
sc1plonum and also some smaller sized ones are boiled in a mixture of diesel-.
,and coconut 0oil or a mixture of diesgl oil -and‘'palm oil for- varylng lengths of
time. Pure coconut oil is said to be the best _and in fact 'mixtures began to

be used only when coconut” okl becamq too expen51ve for the purpose.

+

- The proportlon of coconut to diesel- o1l or palm 011 1n\the mlxtures varlqs . @

from depots te depot as doegmmer51on perlods and *6i1- temperatures 4 Theré 1s no

- rational explanaﬁlon for, these variations, except thatueach depot chooses its
1mmers1on times, temperatures and strength” of m1xture, either- accordlng to

the dlctates of 1ts customers_.or accordrng to.ltsﬂown&judgpmentmthrough ex= T
“perience. The size and spec1es of cane’to be treated alsd 1nf1uences these .. - +

N i R . 4
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The o0il boiling process removes the large quantltles of gums and’ resins
and most of the moisture in the canes. Removal of thé gums and resins is said
.ta make the canes more durable. Hnwever there is considerable controversy
concernlng thel optimum proporticn of diesel and coconut oil compound to be

- used in the miXture; the period of immersion and the temperature at which the
- mixture is to be maintained.

» 2

Mixtures vary from 50 parts of diesel oil and 50 of coconut oil to 90: 10;
temperatures from lukewarm to 1300 C; and periods of immersion from 5 or lO
mlnutes\to 30 or 40 minutes, and even 1in one case up to .3 hours. Treated
canes are rubbed with . sawdust rag waste or gunnysack . The. large- diameter:
canes, which are usually about 3-m long, are tied - loosely at one end and stood
upright with the untied end- -on the ground and the basal. ends spread out’
.forming a cone. The smaller diameter canes, usually 8- to 9—m‘loggl, . are hung
~over wooden stands or bent double and leaned; against such stands with their’
‘ends down. In some cases, they ‘are spread over the ground, over a“wooden
frame on the ground, 6r 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 1in 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

.~ covered with 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 mlxtuge is either made of iromn (4 m long x.
0.6 mx 0.6 m) or of halves of empty oil drums welded together and heated by
" wood fires from below. 4

. Bl " - . ; . . 1
A ‘,'.;' -
: | \ #
Papua New Guinea - ~ .
' B

Processing consists of (a) cleading in water, (b) rubbimg with —kerosene
. and water, (c) bleaching and drying in the sum, (d) trimming -of nodes, (e)
grading into quallty classes and .(f)-dry storage. R : ‘

e -
0

Thouglt ra(tan can be stored under running creek water for  longer perlods
the "actyal ‘cleanlng has to’'be dome within 48 hours of harvestlng. Cleanlng
takes place in clean running water in'.a creek._ or rlver in a trough or 1in a

_sea water near a sandy beach. TRhe poles are ibbed with fihe steel wool ' (or
hessa,an or ‘coconut husk) which T moves dust, mud, mosses, lichen etc. The
shu}ung green or yellow1sh 'skin camr then 'be’ judged for. defects: both natural
(f£igngal” amd "insect damage) and mechanical (handllng and wrong treatment) and

zq’d accordingly .

~
v » . -

. / “After the watér has dripped out ‘of .the very porous .cane poles, the ‘poles

ﬁ} a"e thoroughly cleaned by rubbinmg the surface with fine .steel wool and
4’ kerosene usi plastic .gloves to protect the hands from kerosene burns. Thig

;S ktage removyg g‘g the waxy layer in the cuticula (see” figure 2) and reduces’
‘considerably drylng and bleachlng time. ) ’ ‘ D

_-.;~

v

Drylng' in the’ sun (3 to. &4 weeks) and bleach1ng.folloWs the: cleaning
Vprocess;’ The purpose of sun drying is to reduce‘the moisture content of green
cane f,a.’om 90-120 per cent to 15- 20 per cent,/whlch prevents most fungal growth
(mould,,blue stain, black rot) and deterlo'f?atlon. , During the: drylng perlod
any .gontact with water, wet grass or muddyl301l must be avoided. Before rain-.
fall and during the night the rattan has to be moved from the drylng ratks and
stored in an open-—SLded airy shed. ° : . _ o

= [

Bleaching turns the green cape ‘into creamy coloured poleS.c They . should be -
turned regularly in order to ‘ensure a unlform colotr Ehroughout the surface
_area. R ; o

; . . . - N ’ o : R -
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The drylng perlod provides a good opportunity to grade and ‘sort the cane
according togquality (rate of defects per pole) and diameters (e.g., 12-16 mm;

16~20 mm; Zﬂ 24 tom; "24-28 mmj 28-32 mm etc.). Defects include - .insect or
fungus deteflotatlon wrinkled soft sticks or poles, too short nodes,,surface
damages by scratchlng and mackerel marks-(caused by severe bendlng)
. e L .
The final treatment is the trimming of all dark and uneven node rings by

"hand with a sharp steel knife or sanding machine,

" Philippines : .

"ment against staln 1nfect10n.

z ’ ' s
/ T N . . . ¢

Blemishes in rattan are caused by certain fungi (Ceratocystis sp. and
y g cy P:
Diplodia sp.), that heavily infect the rattan tissue with co;oured vegetatlve

structures known as hyphae. Most of these discblourations are caused ' by
soluble pigments that are. glven off by the fungi and taken wup by the cell
walls of the substrate. In some 1instances, however, :the plgmentatlon of the
fungus filaments may. contribute -to the dlscolouratlon. The plgmented hyphae
penetrate deeply into the rattan tissue and produce blemishes that cannog be

¥

removed, even by scraplng o . , N

The stainlng fungi produce spores that float in the surrounding air.” Once
the spores come into contact with the cut. ends and bruises of greén rattan

poles, they: germinate so fast that hyphal penetration 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 fungl. Ho%ever, fungal
growth is inhibited when the moisture content of the rattan is below 20 per
cent. i Y

EE.

#A number of steps can be taken to prevent staining ngrattan poles: .. When -

. possible, harvesting of rattan 1s done during the dry sgasdtn when weather con-
ditions are favourable for -the cutters to treat the polks with fungicides.
Many rattan cutters leave their poles in the woods for ds long as thrée weeks
without treatment, which results in heavy- loss due to degradatlon caused by
stailning. R

Rattan canes that are cut in the forests are transported to the tteating
depot before, they are dried and processed elther for local useAOr for export.

-

Rattan poles are trahsported from the forest to the treating depotff0r
dipping in antirstain °chemical solution the day the- polesvgk

order to protect-them from initial infection. If the dlpplng,xs done within
24 hours after cuttlng, the effectiveness of the anti-stain chemical solution

is high. But, it 1is preferable that treatment take plagce within 12 hours

after cuttimg so as to ensure complete protectidn from sta1n1ng fungl.
Further delay in dipping will reduce the effectlveness of the chem1ca1 treat—

"' 8

The anti-stain chemical solutlon, con51st1ng of Dowicide,. G .g/t w1th a
concentration of approx1mate1y 0.84% by weight (0.63% pentachlorophenate) or
3.18 kilograms of the chemical per 378.53 lltres (100 US gallons) of water,
has been found to be effective. When applled’properly it .is effectlve in_¢on-
trolling tattan stain, provided, of course, that the poles are properly
handled before and after chemical treatment. To maintain a relatively con-

sistent concentration, the solution is stlrred thoreughiy~before—rattan'poies‘"**

.......

are dipped into it and the tank containing the’ solutlon is. covered to protect
it from the rain. !

‘
"
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1f 1t is’ not possible to bring the harvested poles to .the treatlng depot“

the day they are cut, preliminary dipping in.the chemical solution is done- in
the cutti¥ng area soon after cutting to minimize the rlsk oﬁ infection.

The poles to be treated are hauled to the treating depot,. scraped then

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

Clean and sanitary conditions are trictly"maintained in the treating
depot. No rattan tfimmings or scraplngs are 'scattered 1in the aréa.  This
waste is burned; otherwise,’ it provides an excellent place for harbourlng and
propagating the stalnlng fung1. - ’

Treated poles are air dried by end-racking. While being air dried, the
poles must be prgtected from rain to prevent the washing away of the anti-
staiﬁiehemlcal ution. .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 anti-stain-chemical solutlon to protect the pole from both stain and
insect attack. The poles are air dried -in a well-ventilated and sheltered
storage place by the end- racklng method for, about a month,,untll the moisture

content is below 20 per cent. Once the poles’are: drled contlnuous efforts are
made to keep them dry, eSpec1ally when théy ate in tran51t.

Before shipment for export the poles are wrapped in thick water- repellent
paper or other material that w111 protect the poLes and minimize the m01sture
they pick up while aboard the ship. v _

It should be borne in mind that once the staining fungi have penetrated

a

rattan poles beyond the reach of the chemical solution recommended, cure and-

prevention of fungal staining becomes impossible.
, . T 8

All poles are, treated w1th pentachlorophenate or saline solution to safe—

guard against 1nsect borers.

]
I

Singapore

B

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

In 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 1is, as follows: the
soft rattan is sorted as either good or bad. .The good but dry onmes are
steeped in water for 24 hours before further treatment. The 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 of colour,

diameter and length. N . Ty

\,

Other countries

- te

No special processing of rattan is done prior to conversion and manu-
facture in the other Asian couyntries, other than the drylng done by collectors
and some additional drying done by ‘dealers or manufacturers. The. total drylng
period in all these cases varies from one to three weeks.

)

f ) . ' h ) R | :,: : 15

‘ $a




(4]

% : | ,

“C. Conversion [ : “

Rattan canes that are 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 used for- ‘basketry, mat making, blndlng, weaving, furnl—
ture making and- vther- purposes. : .

~

To produce rattan peel the outer 1-2 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 agaln split into flat core peel
strips or into round wicks core fogeweaving and binding. The best quality
peel comes from Calamus caesius (ﬁ:g Calamus trachycoleus. Sometimes the
former is prepared with its silica unscraped as it  emhances the beauty and
value of the material. In one of the large factories in Hong Kong, rattan
with a small diameter (6 mm) or slightly: larger is peeled, planed and .trimmed
by machines. The peels are woven by machine (see figure 4) into 50-m long
pieces 0.3-0.6 m wide that are sold to rattan and wood 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 poles.for export. - : . ' o

Figure 3. Rattan-splitting machines for the production of.
' rattau peel ‘and core v :




: Figure 4. 'Rattan weaving machine
. 9 o, .

g
@ .
.

Large-diameter poles (18 to 34 mm) are used almost exclusively for furni-
ture frame making and lesser diameters (12 to 18 mm) for non-structural and
decorative purposes..- ~Threse include Calamus 'manan, ordatus, ° scipionum,
maximus, caesius and mindorensis. The poles are .usually profile sanded if
‘bought * from a rattan collector or ~merchant and are sanded with a rattan
surface milling machine (see figure 5).

.

- S
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In the sporting goods industry, largé-diameter rattan is' laminated with
wood (willows, mulberry, ash etc.) and layers of rubber are used for hand &g
of rackets, bats or sticks. "While still® very much a small-scale cottage ipe
dustry, “modern factories with high prodtction capacity’ aimed mainly "at expor#
are slowly becoming a feature of the industry notably ,in Malaysia, the .___
Philippines, Singapore and Thailand. This devélqpment is dealt with at lenéth‘“
1n subsequent chapters. ) ‘ ' - ‘ :

-
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_million worth

.

rattan furniture,

' - III.

MARKETING RATTAN
- . . A <
The many inherént characteristics of rattan - 1it*is 11ght,,durable, ver—
satile, malleable, renewable, cheap and the finished product is attractive. - L

set it apart as .a material in 1its own right that does mnot need to fear com-
petition from plastlc, metal or wood. - . ' 4
’

- It is ev1dent from the export performance of the various rattan-producing
countries that ifiterest in rattan and rattan products has increased dramati-
cally over the past five years. For example, Japan in 1977 imported about $10
of rattan furniture; by 1979 this had increaged over $40
million. Similar increases insales have also been experienced in other major
markets especially (in descending order) the United Canada, Australia

and Europe.

ke
/raw rattans, providing
quirements despite the

overall increases 1in exports from other producin gntries. Hong, Kong and
Singapore, though not producers: of rattan, have JeMtinated processing, con- B
version, manufacture. and trade in rattan and rattan-products. Hong Kong has

been absorblng on average 55 per cent of the total exports.of raw rattan from -
the South-East Asian producing countries and Singapore about 25 per cent. The =

latter is concerned malnly with primary proce331ng and exporting te -nearly 60
countrles and areas; the. main importers are, 1in descendlng ‘order, Italy,.
Taiwan Province, . the United States, the Federal Republlc of Germany, Hong
Kong, Spain and France. Hong Kong supplies raw rattan to China and is also
the market_ for China's flnlshed or semi-finished products.‘A

»
Ve
o

The Philippines and Taiwan Prowince are also’ .large exporter5‘ of ‘manu-
factured rattan products, particularly to the United States. In.i1982 the
value of rattan exports from the Philippines "was .expected to be- about $50 .
million. Thailand, is also developing its expoTts, dand' both it and
Pbilippines have banned the export- of rattan poles in ordet to epsure. a
shfficient supply for home manufacturers. T ’

-
4

A resume of a seminar, of the Japan External Trade Ofganlsatlon (JETRO) on’
held at Bangkok in 1978, '1ndicates the. profits from rattan
shipped from Bangkok for final sale in Parls as follows:

i : : -

Units i AT —
Baf%kok cost, f.o.b. 100 - ’ . e *
. oo . . / P P
‘Landed in Paris (including cost of PR oo
insurance, freight, transit,  customs, ' A s X
transportation and fumigation) 162 % . ¢

- ) ' i Lo ) . y
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selling to retailer

Retailer sells at™*

The cost to the Paris buyer “is nlne times .the f.o. .b.

produc1ng coun{rles:

that;.also h

noiogy ands

20

ave 19w

There 'is

ke

- Importer doubles this price in.

N

This,

however,

324

908

LS

Bangkok price;
underlines tHe 31gn1f1cance of “the rattan trade in world terms and emphasizes ¢
the 1mp0rtance and valuk of further processing and manufacturing within the
little doubt that the world market for rattan
products: 1s‘1nc:ea51ng, -and this will favour countries with rattan resources
labour costs.
styllng, 1mproved productllon fac111t1es and hlgher 1evels of skill and tech-
more - proﬁessxonal marketlng.,

.
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: IV. DESIGN CONSIDERATIONS

5

. 19e design criteria that apply to convent10nal wooden furnlbure also apply
to furniture made from rattan. This can best beoshown using a chair as an
example. . Technically, it . should be structurally /gafe .and° stable; ,
ergonomically, "it 'must support the sitter comfprtab and should also be
“aesthetically pleasing. Flnally, the product must" meet marketlng needs, '

Fundamental to all of th1s _ therefore, 1is a full understanding by both
designer and craftsman of the ‘nature of the basic raw material being used
nameély ~rattan, and 1its advantages and limitations in terms of structural
stability, workability, drying characteristics and suitability for surface
finishipg. Production skills and equlpment available must .also be considered.

As haé\been pointed out in previous chapters, rattan is elasti;; flexible
and strong and.comes to the furniture makér ready shaped by, nature in -
sectional diameters ranging from 5 to 34 mm. Experience -in |Using the materlalp
over many years has enabled ia specific type of° technology to ‘evolve, par-
ticularly in furniture frame: production, ghat combines the properties of

rattan with structural’ JOlntlng and moulding téchnlques thaé have successfully
stood the test of time. Up to recently, most ‘of Chesé techniques were

. executed manually, but with increased “market demand and the opportun1ty it
offers for a more rationalized approach to proauctlon m chanfzation, par=
ticularly of repetitive processes s gradually ‘taking hold,| This development
has not been lost on the designer who sees in-it not only the potentlal for
further design varlatlon in shape and structure but also ‘the opportunity for
-improved quallty standards 1n proce551ng o : ‘

-
i
|

2 . ' -

C
A. Methods of jointing amd binding _\
) . . . N ;

Figur& 6 shows .a typical rattan armchair, in its fully ‘assembled form‘with *
seat ‘and back cushions and ready to assemble. With the exception of the 'seat
frame (11), which is usually made up of’ wood, the rémaining components may be.,
subdivided into 17 structural components {arms rails, legs ~ 1 to 8) and 8%’
bracing and decorative components-(9). ) . !

o . @

Figures 7 and 8 illustrate the various types of joints that are used in
rattan frame construction and reflect "the restraints 1mposed by the shape and
dlmen51on of the material. Probably the most widely used is the coping joint
where the horizontal rail (e.g. ‘a seat ra1l or rails) is scribed arouhd a ver-
tical member/and then nailed or preferably s¢rewed to it., A variation of this
joint. is when the wertical member is bored and the horizontal -member 1is turned
and tapered to fit it , the subseqdent joint being both glied and screwed. _Ihe
remalgihg joints, which are wused accordipg to design and ‘consttuction
‘requirements, are usually made by hand "at the assembly stage;or, in the case
of ‘the cross lap joint, with the aid of a router. Woven cane “is grooved into
the frame and fixed by means of glue and panel pins. Seat frames made of wood
~are dowel jointed while sika- seat frames (figure 9) are fitted into holes
bored in thé seat frame and pinned ot staplled to.the seat support rails. N

[N
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Figure 6,

P é
Hd
1 Arm ‘
2 Front leg e
3 Back leg
4 . Front seat rail 0
5 Front seat rail double
6 Side'seat rail
7 Back seat rail
8 Sitleslot )
9. U-brace *
10 Seat frame .
11 Caning
© g ~
Cap
S .;._u: Lu:s._.:*
- " . )
@
Typical rattan armchair
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Chucking and boring

A

lap joint

End haif-
or splicing

Mitre joint

joint

Cross lap joint
seat frame)

Dowel

(

Structural joints for rattan frames

Rigure 7,




Structural joints fot ratt

Figure 8.

an frames
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Structural joints for rattan frames and seat frames

Figure 9.

25
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Figure 10 shows a variety of designs for the binding of the joints; the o
binding provides additional strength and is decorative, The binding material

1s usually rattan peel or flat core but leather, rawhide énd!strips of parch-
ment may also:be used to advantage. -

. ~ /
Flgurg 10, Methodsiof binding rattan joints . - . )
‘- . - . ‘ . . . . N
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B. Knock-down comstruction 7

‘Knock~down (KD) construction of furniture, whether of rattan or other
material, is aimed at achieving the twofold objective of providing *a con-
venient means of packaging and of saving frelght through increased use of c¢of="
tainers. The.use of KD construction as a production technique, however, does
not reduce the strength and performance of" the furntture nor should it pose
any problems at the point of final assembly. ; : ‘

The -design and production of KD rattan’ furniture is somewhat 1nh1b1ted by
-the fact that an integral part of the structure is the blndlng of the various
joints after assembly. This would defeat the purpose of using. conventional KD
technlques since the importer or retailer is unlikely to want to become 19-
volved in this skilled -and time-consufing work. Consequently, whatever system ,
is used must ensure that no subsequent blndlng 18 requ1red R ~
_ Figures 11 and 12 - show a KD constructed: rattan -dining-room chalr where
binding 1is not required for final assembly. This problem is overcome . by
making up, binding and finishing the various elements Oof the chair independ-
ently 1.e. ends, seat, back, front and back rails and tlien bolting them
together at the.point of assembly. It should be emphasized, however, that

this procedure 1is generally unacceptable to buyers of best-quality rattan
furniture. ' :

Some rattan manufacturers supply importers who  are also manufacturers with
ready-to-assemble rattan.components on a subcontracting basis. The latter un-
dertake to assemble, bind, finish and upholster the ‘merchandise before dis-

1

/'V L]

Figure 1l. - Rattan KD chair read§ for assembly
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$

Figure 12, Fully assembled KD chair g
(Same chair as shown in figure 11)

. , ‘y:g Y
tribution. This also effects considerable éavings in shipping but may” bg
obviated by the added costs of the other activities, including wagesv which,

are likely to be higher in the importing country. . ) {
. . | = 3
. K ;.({ v

|
. . i
C. Market considerations i i

In the past, rattan,;furniture tended to be associated mainly with the out-—;
doors as garden and summer furniture. This was probably due to -the fact that
it was sold uncoloured. When colouring was introduced, its potential for -use
both in and out of doors the year. round was quickly * recognlzed Nowadays it
1s equally at home in the living-room, bedroom or dining-room and is also used'
extensively to furnish hotels, restaurants and -similar 1mst1tut10ns.

wf

“From a starting point of pleasing visual proportidnﬂ and ergonomically
planned construction, the skilled desigher can incorporate characteristics
from the best periods of classical design or details of sophisticated modern
styling that make rattan furniture acceptable to the most dis¢erning tastes.
Preferences in major target markets may be summarized as follows: -

France. Rustic style designs and-weli—designéd, cémfprtable'ﬁodern
furniture : ‘

Federal Republic of Germany. ' Rustic look in High German and
Bavarian styles. Modern design with emphasis on comfort oy

. )
] - . 4 ;_‘}.-/

‘Japan. Early American and English period styles, = Modern:
- furniture in Scandinavitn, German-or Italian styles-

United States. Early American or period styles;parficularly English ’ .
and French reproduction (Georgian, Chippendale,’ Sheraton, Regency, S
Louis XV and Louis XVI), garden furniture .in ¢asual styles : e

1abag b
e
et




1

Rattan - furniture lends itself to a variety of colours and finishing
systems, 1including natural i.e. ~urmpolished, Jlacquered (nitro-cellulose
acid-catalyzed) and- stained ‘or pigmented (particq}arly - blgck, white and
antigue). In general, staining should,perin the colour of the period being
reproduced and pigmented finishes should be used for modern designs. ’

or

N . T ’ & ’
Annex II provides a portfolio of sketches of designs of rattan furniture.
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V. THE MANUFACTURING PROCESS .

' siUp to about 10 years ago, the produétion of rattan furniture and other
prdd

ucts mainly of a handicraft’ nature was entirely labour-intemsive and
formed an important part of village life in the regions where .rattan grows.. 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 are
engaged in harvesting, processing and small-scale manufaeturing. Activity at
this level averages one- half unit per day per person or one unit per person

‘every two days. ' \ \

1

In the  last 10 ygg?s increased interest,-espécially from United States -and
European buyers, accelerated the growth and development of rattan factories
that would cater specifically to these eversgrowing markets. Initially, this
simply meant a larger concentratidh of rattan workers under ‘one roof with
little or no change in_ the methods of produdtlon practised in the villages or
in the levels of output. Gradually, "howevyer; mechanization ’ of processes,
derived mainly from the more advanced techngnogy associated with’ convéntlonal
furniture production, began to have an effect. As a result, there are now
many large.rattan factories to be found throughout South-East Asia, some of
which employ over 1,000 persons. Notw1thstand1ng this, .the cottage-type work-
shop Tcontinues to prosper mainly through association with the larger fac-
tories, whlch subcontract .to them selected models for productlon and prov1de
marketlng skills and sales outlets. - :

o

~

Desplte thlS development, the indugtry by and large has progressed slowly

and there’ are still many factories where levedls ;of - productlon are. not much

higher than those 1in the villages, where: -every process -is done by hand. As
many rattan factory: ownérs have learned dt a cost, this 1s because a large -
number of worker’s, however skilled and equlpped is not“of itself a solution
to the problems of present- day large— or medium-scale manufacturlng - To these

‘must be added appropriate- skills in technlcal and administrative’ management so

that a well-organized manufacturing unit emerges capable of -exploiting to the .
full all its resources. - R .

The type of unmit outllned in the ensuing chapters should be capable of
achieving a level Qf output equlvalent to three to four unlts of productlon..
per person per day. : - . i - - .
e 2 L RN

\ A ped

o

s
R

It must be realized that because. of 1ts very nature 'the"teéhnology
required for the processing of rattan into furniture i$ not very d1fferent if
at all, from the production of solid wood furniture. Both have materials,
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, whule wood may or may not be, dependlng on the ‘

species. Y

e
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One advantage of rattan over wood is that nature provides- the raw-materlai /

in ready shaped sections. ] ’ . <

. . ﬂ* o

Apart from this, the practices commonly used in machining and assembling

- woodep furmiture - types and sizes of dowels (hardwood, diameter 1/3 of

diameter 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. a

. Q9
V

An example of the manufacturing process in a modern rattan plant follows,

A. Organization

The various components w@are produced in series in the ‘machining and
‘moulding departmént& and ‘then put ‘into an intermediate component storage area

to awailt assembly in accordance with order levels and specific customer re-
quirements. This has the advantage ' of greatly reducing setting-up and

>~mou1d1ng tlmes and results in optimum machlnery uttllzatlon

B. Production flow

Rat'tan stocks

About 100,000 "to 150,000 poles, 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 *20,000 poles per
month. . s ) : ’

Handling is manual énd transport is by means of specially designed bogeys.

, o , v
[ ‘ H 4

Drying, selection and classification"

s . ERE

Drying, selection and cla551f1cat10n of rattan (flgures 13 “to 16) 1nvolves

the follow1ng steps: / . R
| : ‘ ‘ S ;

(a) After dellverﬂ the poles are inspected ‘and checked for size (i.e.,
diameter) and quality; | ’ ‘ C

i

(b) They are then ¢1assifréd as:

Grade /Class Description
A _ ' First ‘No brown spots o ,
. Second - Intermittent brown’ spots §
C Lj] Thirdmf : Contlnuous brown spots .« . - . r
‘ 'fag L B
(c) The number of poles inTeach class is then counted "he usual stock
of poles carried is approximately 120,000. The diameters vary from 1/4

(6,mm) to 1 7/8 in (48 mm) and the most important are: 1 3/8 . in (35 mm) 1 1/2
in (38 mm), 1 5/8 in (41 mm), 1 3/4 in (44 mm) and 1 7/8 in (h8 mm) .. Others

are 3/8 in (9 mm), .1/2 in (13 mm), 5/8 in (16 mm) 7/8 in- (23 mml,vl 1/8 in
(28 mm), 1 1/4 id (32 mm) . and length 4 m; ~ : Lo ' o

31“_
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Figure 15,7 "Wigwam" drying .in the sun

Figure lo. TFurther straightening, c13531f1cat10n and
- storage of poles




(d) The poles are then stacked verfically in wigwam fashion and allowed.

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 stgored vertically in
accordance with size and classification. Vertical storage enables any residue
of moisture to flow to the bottom of th pole and ultimately to evaporate.
Aisles are maintained between the different pole_ classifications 1in order to
provide easy access and to ensure usage 1in 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 simulfaneously. .

Cross-cutting and storage mill

Poles that have beenldfied and are now ready for production are delivered
to the cross—cutting area. 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 1is pre-
pared by the supervisor based on the current production programme for each of
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 suybsequently
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-"
necessary handling to a minimum and speed up delivery to the- straightening
sections, special bips with castors are used ‘at this stage. All required di-
mensions are marked on the extended bench tops of the cross- cutting saws.

~ - -

Through 2 reduction in the variety of models and therefore/fhe prdduction
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. '

L

Straightening, sanding, intermediate storage (figires 17 to-19) "

Figure'17; .Hydraulic straightening machine

2

~ ¢




¢ Lot Rattan components belnyg stratglitened
o

. Figure [¥9. Profile sanding machings . T e
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A

Cut poles are delivered to a storage .area..-immediately--~behind the "

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 profile sanders where they are sanded .and then transferred to
an intermediate storage area 1mmediately adjacent to the various moulding
benches$‘ It 1is important that the 'bins, feeding the profile sanders are
designed to have a convenient height for the sander operators; they should
always be located close to his right hand, since he feeds through the machine

‘from right to left. The sanded poles should fall naturally from the machine

onto a similar type bin or trolley for delivery<#o the moulding area.

Bending ‘and moulding (figureé 20 to 39) -

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: ) . i

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

(b) Quality control of bent components shauld be checked agalnst a full-
sized drawing, usually on a plywood sheet,

The equipmenmt in the bending and moulding department includes four
steaming ovens (two for short poles and two: for ‘long ‘poles), a universal

pneumatically operated bending bench and a number of manually operated...... ]

usually moulded include back legs, . front legs, seat bows, arms, 81de braces,
back braces, seat braces,” back decoration and 3;m_~&ecarathmtf——The—ﬁmﬁﬁ?
variety of models currently being produced in factorles in which there are few
standardized parts make it almost impossible tp ‘introduce any degree of mould-
ing 5pec1allzat10n or to designate specific workers or equipment for standard-
ized and highly repetitive production. e '

" Sinee the aim should be to reduce the variety considerably and at the same .
time to increase the batch sizes per model to a level consistent with volume
production, the opportunltysglll arise to use more agcurate jigs jand to manu-
facture moulded parts that dfPproximate a?'ETBsely as possible the final shape .,
required. This will have the added advantage of speedipg up the framing of

"sub- and final assemblies, since less time will be require for final

ad justment of the part at *h?t stage.

. The setthg time of simple bends and moulds is about four ho rs; compound
shapes need much longer. This, however, can be :speeded up by prowviding

additional storage in the boiler area. '"Loaded" moulds will be detached' from
the moulding benches, placed on trolleys and then stored in the drying room -
o

for the required drying perlod .

+

Sanding and buffing (figures!l9 and 40) . ‘ :‘t; : e S

s Components that are 'straight poles-will bypass .the moulding’ area -after
straightening and proceed directly to the profile- sandlng area. Here at least
three profile sanders are used (coarse, medium and flne) so that components

can be finished in one pass. One operator is suff1c1ent ;;
o

Shaped components (1i.e. moulded and bent) are: sarnided on bufflng machines
using’ pneumatic cylinders and brush heads. They are then transported tg an
intermediate storage area to await’ subsequent machining.
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Figure Z.. Rattan components' ready for bending {Note
| :

] c identification mark on each pilece)
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Figure Z3. Rattan bending machine
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Figure 24. Moulding circular components or rings
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.| Rattan ring
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Figire 27. Components drying .
. after moulding -

7

;l:Figu‘é;   ¥¢356,¥mﬂﬁldingijig,
~ for compound moulds ; o~

)
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Figure 3Z. Moulding U-shaped component$’ (Note kerosene [ired™ = |
) © o torch used to-assist with severe bends) ' '* = ' S
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Figure. 34
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Dowelling L . ‘ , “
’ a

This 1s a maJor constructiocnal technlque and 1s used exten31vely in. rattan
production to connect, where possible, all components, e.g. front,. side and
back legs, to rails etc. Dowel holes are drilled by .pneumatic 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 drilled. 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. . ‘ < fi:

o

F
.

Coping or scribggg ) ‘ . \

&

Since all rattan sections are round it 1s necessary to scribe some com-
ponents at the fitting stage (e.g., rails to legs, arms to legs) so that a
perfectly flttlng joint 1s obtained after “assembly. (This 'is particularly the
case for KD fufniture where the joint 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
should have a diameter equ1valent to that of the rattan section being used.
The "feather edge" thus prodiuced on_the scribe should be carefully sanded off
to avoid spalling. The scribed JOlnt which is especially suitable for KD, is
subsequently screwed| through the leg and into the rail. Boring and scribing
may also be cgarried Lut on- anroutef. In each case the process is carried out
‘1in COHJUHCthﬂ with' carefully designed ‘and accurately manufactured location
+ and holding JlgS Eramples of coped or scribed joints can be seen/ln figures
7 to 9. | ) -

) o : T

L : .
Drilling - - - ~fﬁ\

In preparation for final assembly, subassemblies may have tqibe drilled
(see figures 41-43). '

Grooving (figuré 44) ) . '

Grooving ‘is necessary for frames into which woven cane [is being incor-
porated. . It is done with either a router or drilling .machine to. which at
special” grooving bit has been fitted. The item often cannot be c¢aned until
the full frame has been asdembled. L

ar

)t

Pre-assembly of rattan components (figure 45) "“ RN .
. /r i h - - . ) : )

B . » R . . * ’ . ..

Back, front and /6ther subassemblies of chaf®s and frames are adsemblted i

. pneumatic or hydraylic cramping jigs or <+ables. = These pre*assembled com-
ponents are then gtacked 1n an intermediate storage area §o await final
assembly. During gubassembly it may be necessary to adJUSt some of the ‘moulds

in order to achieye the exact contour requ1redv/ This is-done by softenlng the
.bend by the applijation/df-heagvand making it m?Te malleable.

-




.. Figure 41.‘ Dr1111ng a subassembly
in preparatlon for f1na1 assembly
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FT ot Pre—assembly ot charr back element - .

' v e
. _ . : , o ¢
Moulding of shaped parts (bly-seats) : T ,g :
. C T :
' - . . g ek
shaped parts -are moulded in multiple widths, either in a simple” splral
press with a pressing matrix or in a moulding press with resistance hegting. '#%%wné
Suitable adhesives for cold glueing are polyvinyl acetates (PVA) soq fom hot T
glueing, urea formaldehydes (UF) The cold method is preferable since. parts ,§~

can be stacked
! ‘ i

C. . Intermediate component storqge

Backs, fronts and occasionally sides of chairs ‘etc. are assembled in the |
pre-assembly  department. The advantages are: no dlstortlon of components
fewer single parts and better storage arrangements. T b

Sl

, ' ' 'D. bly , R
a . 'D 0Assem ‘ n | o S

1

Daily requirements are taken from interhedﬂhte storage; small series are.
assembled in accordance with orders. Advantages are that well- assorted .sto¢
__in the componeant. storage -area -reduces délivery time, and assembly of simi
models in small -series means that componenté m}e not stacked, waltlng to" be
used, for long periods of time at the various assembly points. e : :

| |
Je . , | ‘. |
‘__Erames_gi_ghalrs and tables are assembled manually u51ng 2 &rame press ‘and - ‘;W
the joints are cleaned off and—sanded. by\hand (see figures 46 to 48). Sika or ' .
small-diameter core. rattan 18 then fixed by stbptrng\to the seat frame (seeﬂ,~‘, i
figure 49). ' , C : ‘ -
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Figure 45. Assembly [rame for two-seater se'ttee
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Scrapiﬁg\and\sandihg
T

» SR e :E ;
Although the sandln \o\.components w1ll have been-carrled,out prlof

sub- and final assembly some add1t10na1 cleanlng up. 1s necessaryj t this st gej’

and before blndlng, It can be kept “fo..a minimum by good 1n1t1al sand1ng;~

before. assembly and careful handling subsequently.. For example,Apnly staples;

" and pneumatic staplng guns should be used, .and arrangements ¢

_should ensure minimum damage in- traﬁsrt and storagek‘.

and preferably Tess should be devoted to thlS procedure.

one hour,

Binding of joints ;

" TVarious types of materlals are used for - blndlng, 1nc1ud1ng leatheJ ~ '
hide, parchment and, most popularly, rattan peel or core which must be scrapedfs
prior to use so that subsequent stalnlng\and lacquerlng will have proper ad-
~hesion to the material (see figures 50 to 53). . Some binders prefer ‘to 51t‘ ’
a low stool or even on the floor to do this work, while others 11ke to work
a low bench on which the- frame is placed In elther event it is 1mportant to
ensure good. working conditions and that materlals are readlly avallable‘épre—“
SN ferably pre-scraped and: sandedk‘so that the actual binding time is reduced to
“~_ a minlimum. Binding of joints -is shown, in flgures 5Q\to 57. bketches of bound,
joints are shown in figure 10, .- . . N '
: . . ‘ ey
that are use ‘6?*Tﬁndingkare;hdso used for weaving

ihe'same materials
(see figures 58 . and 59).
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Figure 53. Rattanfpe'el wlndlng
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. Figure 55. . Binding of joint:betweenibrace‘and‘ﬁ?qﬁtwleg5 
of dining-room chair e

;

“Fixing woven rattan caning

4
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Figurg 59.‘.Weavingrwith'rattah~pee1’
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., E. ‘Surface treatment (figure 60)
‘ . '*\,\\ ) ’ . : " i .' ] |
Sl : }

manually, softened ;and,?‘fnj

‘ Staining andadrying

d1p sta1ned

are 5prayed or
equallzed by means of brush and sponge:and put on pallets or roller conveyors

S Glued assembl1es
and pushed manually to. the flash—off or drylng area
o ‘ : ‘ .k - ' g : - A N .‘ bk-‘ '/‘ 5‘ “:f‘

/.

Base—-coat spraylng and drylng
4 Spraylng is done at a spray booth on. turntable,
pallet or- conveyor and-pushed manually through a fa tory—made drylng tunnel
whlch are also fed 1nto the ;

. Table tops are placed on castorlzed drylng racks

tunnel.
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Intermediate séhdingf
an 'A e ; *
hfter
frames are sanded
appilcatLon of the flnal or top CUat.

1ng ‘the baSc Fodt;Jcompoﬁents
‘in order to: smoothenjthe




w

,‘attachment in- conJunctkon w1th the spindle moulder. S T S P A N,

x

G. InsPeetion/qualityjControl
. Final LﬂSpECthn ‘is to assure concurrence~\y1th the‘ standard éﬁeciﬁ,E"
fication?l/ and conformity to colour and surface requlrements.; ‘ " '

t : . X TS

. IR i ©
v H.  Finished goods storage

v S . s -

:ﬁll merchandise is stored ready for packing and disﬁateh.

. i S
S R - I. Upholstery R ;;~;;;M#_”_f;ﬁ;ﬁf_
. f L - : ’ fm;ﬂ;”‘;ﬂJ,i.j—Pﬂf—ﬂﬂff‘\ .r{f".f S
Cuttingffabrics and foam T o Iz ., R
Gt > ° &

Cevefing/naterlals ‘and foam cushlonlng are cut by a stralght knlfe cuttlng
machlne. : - ‘ e e
Foam glueing ‘ . o ~.‘,M,U;‘M*__ - o ) -

Loose seats\Ere assembled u51ng a pneumatic’ Jlg Some ‘cushions will'be'

i cut square and others made up,from a combination of ufethane foam and poly—f
'ester fibre. | S , : g0 : Bt
o . . - . . - .' | N ”,‘ ;

.. ‘A neoprene adhesive is spra?ed onto the foam using a spray gun. ‘This/
should be done only" 1n a spec1a1 spray booth 1n whlch én exhaust fan has been '
fitted. : - ,

'€ush£%n profiling S . B
- ¢ 5 ; St

- . \ .

The edges of ‘cushions may be proflled or ‘Tounded using a specxal proflllng

Cushion tover make up, closing and z1pp1ng is done on" an 1ndustrlal sew1ng ;
machlne.al e . . M L L ‘ [ EPERa

s
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VI. PROJECT ENGINEERING
‘A, Technology and equipment -
ST oTeT T T T T T T k\" N - o o N i

Table 1 shows the mach1nery "and equ1pment and labour requ1rements for a Vet
typlcal rattanxfurnlture factory. . - '

iv.
A\

Téble{l. Machinery and labour’reqhiréments i
—®  Cost SRR S B
S - - ' {thousands = Capacity - kW Number
Process ’ ‘M"Machlnery or equlpment L of dollars) utilization (hp) -of workers
Rattan processing ,, ............. .
) e e c e !
Rattan stacking Manual T : i T v Lh
Classification,  Manual \ : I . _ S el
storage R . S /
. -, ' . A “ . ’ ‘ i
Drying Alr-drying » l ' \\ o 2
- Cross—-cutting ' 2 overhead cross-cut saws and e \\ A\ “
: ' locally made working tables N R o
ith adjustable length stop 3.0 100 - 2.25(3) 2
Straightening 2 hydraulic stralghtenLngu._ L . ] ' L
machines 3/ 3.2 - . 2.25(3) 2
Profile sanding 3 profile sandlng machlnes.a/ - 3.0 \ 1.5(2) - 3. =
Splitting | horizongal splitting T 33 \ W 2.25(3) 1
: ) ’ machine ’ : ‘ IR -
Ve - : / ,
Moulding Variety of lpcally-made moulds , ‘ .
- ‘ . to suit every\ requirement b/ 100

teaming ovens,
2 ovens 1.75 m ST IR
1.50 m long =~ 4,5 . 100

Steaming ovens 4 locally made
1 . . diameter 0.75-m,
\ : - long and 2 ovens

Curve and profile 1 buffex sander, fitted with

sanding cylinderA\and brush Rheads a/ 8.0 Co1000
| Curve and prqfilellubobbin,} ¥ush and d's¢g' ,,/;,if ' o AR
~» 7 sanding » sandet oo 2.0 100

‘

- e

-Shaped cutting

62




Cost

Final assembly

Assembly of-
frames

Levelling

Sub-total

urface treatment

" Surface treatment

Lacquering

_— _ (thousands Capacity. kW Number
Process “Machinery or equipment . of -dollars) wutilization (hp) of workers
Edging, Circular saw bench, sliding i ' - - A .o
"splitting, table optional ’ 2.5 50 2.25(3) 1
ripping
Surface and Surfacer, working width 510 mm; o S o
: thickness thicknesser with oapac1ty ' : -
planing - 500 x 200 mn al 6.0  , 65 3(4) 1
- o - T meee - W e e o e e . (. - o R ¢
Boring' 10 electro/pneumatlc self- feed v \ S
' drills with multiple set=up . ’ : s | -
frame and pedal; locally - o . \
. made - bench o 5.0 80 © \ -
. R N . ] \ K
. e . : ¢
‘Scribing . 6 hand dr1lls, e1ectr1ca11y ¥ : ,
. operated’ 2.4 " 80 6 o
: .
Subassembly of machined componente B
Pre-assembly of 2 pneumatic jig and assembly,’ _ 2
fronts, backs . tables 1.0 100 ST 3
ete. ‘
1 . . " ' A .
Moulding shaped Open stroke press using cold '
panels .7 glueing method 0.5 30 1 *

Variety of assembly frames,

gcally made 0.5 80 ¥ v :
1 chair levelling, trimming and e
chamfering machine (optional) 0.5 80 L
42,7 39
. . . : bR S o 5
1 stain dipping tank with- , o . s
stirring device 0.8 100 - ! |
"l‘built in fan, capacity .
. approxlmately 10 times change T T, . .
of air per hour 1.0 o7
- Manual transport T - ;
. = \"\ . ) . 4'
Drying'ét-ambient temperature ‘\\>§<<;\;\. ~
2 1acquer spray booths fitted -« » L ) R *\\f;\\‘
with exhaust fans, ducting and ’ ' :
turntables , C 5.0
& ) a B

Drying at ambient temperature




‘ Cost_ 7~\ : ,
. , - (thousands - Capacity kW'’
Process . Machinery or equipment of dollars) wutilization (hp).
- , - ) .. . . . [P J,”‘LWL;,ﬂmfgjuwm;ﬂmtuwm
Spraying L 1 airless -device with two ° ~ BRI SR Lo
—— i S Qnr P g_‘-l;l‘s . o . ,1.. e erritaien /‘-’TTT‘ N

"Drying » Drying racks _.~; , A 2.0
el £ ’ & .

L

\Sub—total .v’; - ‘i‘wwﬂﬁwwjm ‘;f u ‘ 11.2 ’;'  3_ftfi‘/;f

~ “'Final assembly : ".;- , el Cl o L ey

;if;i’5'Fiﬁsi>5§§eﬁny_; Portable pneuuétlc and’electrlc gf T i“f’*/(;ﬁf?5"';kw =
t  and fitting power tgols .- P 2.0 " A

_ Sub-total - * . 8 - L 2

Upholsterlng - : ’ v cu ;u' po e

e

> Upholétering“' 1 lay—cuttiungith round . ST U T e
\ ’ o or straight knife cutters . 0.5 L '
Glueing 1 adhe51Ve appllcatlon by , - e s

\ : spray gun and exhaust booth 2.0 o « ; S T

Cushion shaping 1 profiling disc S - 0,2,

Sewing, zipping 1 industrial sewing machine. y2;0

5 . I . E BN ; TR
)

Sub-total ’ » ' , - 4.7 R 5

<
Io)
<o
.
o

Total

a/ Specialized rattan prOCESSlﬁg equ1pment made fiﬁ‘:_ South East A51a kregloh
exc u51vely by the follow1ng firmsi in Tdiwan Prov1nce Kuang Yung Machlnery Co Feng
Yuan} San Weel Industry Co., Taipeij; San Yi Iron WOrks, Talnan ' [ o S

. . o
[ - . [

/  Made by the product development section ofjthe-faqtory;_"p‘g

'B. Machinery,;equipméut,andfauxﬁliafy services

. Table ;21 summarlzes the
i aux111ary serv1ces




/

? Table 2. Investment costs _/ for machlnery, equlpment
and auxiliary ‘services
; : N : o ' Cost ,
‘Item / R N N . (dollars)
‘Internal transport and storage equ1pﬁ€ﬁf‘\f_ o 4 OQdi-v Jt: o t
) N ) : 5 e,
E&eéﬁriea¥»insba%lation . 20 00— . E
Processing machlnery and equipment, iheihdingktuo\yeafs'i.’ I v‘ o = -
|'supply of spares ° : ‘ “ - 10 000 - SR &
. ‘ R 3 \\‘( / ’.;', . : - i
Chip ‘and dust exhaust system-(locally made) v N 5000 - . 1
P LA — a —_— h"»\ . * . ] K <
Compressed-alr 1nstallatlon and compressor : ) :*Q;j“15~090-h;;__‘__?‘ 1,/'
ANG * T . A . . C I
Tool room equlpment b/ for machine setting up and \X T
,malntenance - TQ\OOO‘- . L/
: : - : ’ TN T o
Equipment for technical, and commércial administration - 10 OOQ\\\ ST %
Total 134 000 N\ oo
- " L‘ »
a/  All costs are approximate and are- based on the latest 1nformatlon\\

F available and relate to conditions 1n Malaysia, the Philippines gnd Thailand. - \e‘g“

' b/ Cégbide-tipped tools are preferable but not essential. /[° : - y“\

C.

Site and buildings « R e RS (et

The area requ1red for the  factory premises .and: the prOlelOﬂ of storage ‘
and access should be sufficient to enable expansion to two to three tlmes the Nd;,;;
original size over approxlmately two years. The plot re u1red for expanSLOn '

to three times the original 31ze should be about 000 m“ "and for two tlmes
'the original size about 4,000 m . . - ' ) e
Buildings - R S ; : .
! . . i‘“’ “ ! a"

The main manufacturlng area will COHSlSt of onie, bay 60'm x 1&\m, g1V1ng a’e
total productlon area of 1, 080 m2 and Lnolu ing thc Lollow1ng departments.“f :

Lot

Rattan storage - “ :

PR I
e -

— : o e . -
,Rattan storage and eross—cuttlng

B Stralghtenlng, sanding and storag@

B e )
" Moulding ( <
'Machining o L e

Sub- énd“final‘aséeagz§

~ . .



4
Scraplng and sandlng
-——~~~--~-~~~—-—~~""*""13"fﬁd“£ffg """"""""""""" T ST
Finishing . o,
N Upholsterlng .
fiv—ﬂfw Packlng and dispatch
‘ o : o te . - . o T ’ !/,/"
Machipe maintenance andfproduct'development . : : ;/?/'
In addition, office accommodation must be provided. . ’/V//
Buildings should be of 51mp1e construction and should 1ncorporate the
follow1ng. . o .
- _‘”,"‘Lal,mﬂeightratAeaves 4 m?t—J ' : . ~ S
(b) Clear roof span for each bay; ‘
(c) At least 10% roof lighting; Ty
(d) High degree of through ventilation; X
(e) Dust-free concrete floors capable of supportlng highTSPeed-
woodworklng machlnery i B . s
Table 3 summarizes the costs of buildings;_utilifies and fees. L
N . L E 'Tablg 3. Bulldlng costs= a/ .
; V S " L Lo ' = - e
Cost per ~~ . -
: i . Arga, unit ‘area ' Total cost '
Item .. ' L - sz) ' (dollars) S (dollars)q
Main manufacturlng area-" 1 080. . 75" 81 QOOVA R
Rattan storage 'shed . v + 300~ 1 . 4 500 .
) Steam boiler (3.75 kW, 0.4 bar SRR o . ' =
(5 hp, 6 psi))- . R -10 000
- Total, buiddings. _ 1380 . - . 95 000,4.;“
Other costs: e o : o ; T a ‘.’;;:;A;W<ﬂ
“ ®  Planning . o do R Ter st 00 10 000
—_— — ’;Fees‘(epgineerT;quantigypsutveyor; o Lo ],7\ o
' technical consultant) .., T SR oo 5000
« Site development . - B : o > 50 000."
. Acces’s - o U - . w»5000 -
Water and power - - . I s 7104000 - '
’ Total costs (excluding 31te) ' ;‘ . "175 000
' /, = - > : — — —_— " . T

a/ All costs are approx1mate and " are based on ‘the iatest 1nformat10n

avallablg and relate to condltlons in Malaysia, the Phllpplnes and Thalland
/
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'%g SE D. ;}énx 1qf0ut and the organization of production - =

v

PP | e TN ~ = N ) .
R B ’ i

- It is sometimes fbrg%tgen that the erection, use and maintenance of buil-
dings, as part of the total capital investment, have to be costed into th . :
product. They must —be su;t@d to .the manufactu;igg/,ggtiuifyﬂﬁan yet :s be T
su?f1c1ent1y flex1b1e in de81gd\to ily—absorb any changes that may occur in §

S £+
thc fuature \

. Many rattan factories are unsatgsP
examples are:

ctory in these and other respects;

(a) Badly organized processing and assembly lines; T P
(b) Excessiqe'capital tied up in stocks;

(c) Buildings unsuitable, for modern rattan process*ng machinery and -
_internal transport; : \ _

(d) Poor space utilization and work flow; \

< (e) . Poor quality standards]

(£) Excessive waste;

~

(g) Low prBduétivity-with”resultant high unit ébstsi , ' i
Such'problems reSuTt’when, at the 1n1t1al plannlng wtage of ;he enterprlse,
all the factors concerned with growth and development _are not taken into
account, and the factory subsequently pays the ‘penalty for® this lack of fore— _
.y sight, In ‘the case of a particle board or sawmilling pYant. suchﬁlong“term ]

planning.1s simple, but in the case of rattam Jurnlture Lants‘lt }s guite 7 S
complex because of é// . //p S ; : con

e / . : ¢ '
. (a), The multiplicity of the work protesses; y / AR ' -

N . ) . . Y2 R ; .
(b). The unlimited- number of désigné and design cdﬁbinatLons;

.

(c) The speed with which technological changes (mainly mafhanlzatlon)
hdccur. | * Loy e . . T

¥ v - . N ) i

% - , . . e

It is therefore relevant to the immediate needs of the|iddustry to con-
—-gider the factors that go into the plannlng of Qew plants, and also the re- Y
~organization and future development. of exlstlng ones; SO that\]2e mistakes“of~‘« SR
‘the. pgst may- be corrected. Once the bulldlng/has commenced |fllexibility "is =~ -

gbne, ‘which may. result in high maintenance and- ngfgaﬁnel costs, poor utili-
‘and’ unneces-

zation of machine capacity and space, ‘high manufacturlng cost
- earlly High, worklng capital costs. / R

7 o P
4 ; . o

N *

;?5 The factors- that allow for bullt in f1ex1b111ty for futur
ma be.summarized as _follows: . - ! . '
A

(a) ~Gareful” analys1s of the market potentlal of the produc‘;ﬂ

(b) tructure of and materlals used in thé product' B o PR oy

-

; v (é) ngh ratqs of productlon through opt1mum use of modern malh1nery and 0
- equ1pment,1 . : iy

-




- . & 8 . v
To- 3

(d) High levels -of. produqﬁivity per worker through better factory

;Szgiﬂiiégigﬁ~énd*?fU$ULLlon pIann1 g and control systems.

=}

whlle'production:“w;.
eas for both .work-

poses. In many instances this has as much as quadrupled a
space has increased at the rate of 20 per cent, storage,
in-progress and finished goods. have increased fourfol This is because ‘the .
equipment currently being introduced sets much: 1gher limits on  space N -
necessary for storage of processed components and-Taw materials. Thisg in turn ..
has made necessary the provision of additional .space for production plannlng,’«
~and control, internal transport, organizatigs” and admlnlstratlon. :

timum preduction- effrcrency——it"ha‘ been found in practlce that“ a- bu11d1ng B
module of. 7.5 m produces a good p nnlng base, L i ‘ R e

. IR A
ANy ot

Many typés of building layouts have been trled ~including E-, Fand H—type#lf;w‘
buildings, but have in the fiain proved unsulta le. Experlence has shown that

.the U-type building with, fwo long paralle'l haljls connected\to oné another at’ o w
one ‘end 1s the 1dea1 sbape making the whole p: od ctlon 11ne Ih\the factory a L
complete c1rcu;t /f” E B '\\\\ , ‘M,Leﬁee

The productlon flow is interrupted only where the mater1a1 is fed 1n “and
at the p01nt of dlspatch This layout has the follow1ng advantages. .eseff,fﬂfgfs=

"(a) Extension is possible on three sides;

) . ° i ) . o o

(b)) Each production, storage~fof~*contf61'ﬁafea, whlle 1ndependent , i%"«‘hi
organlcally expandable, o o L T

(c) Raw material supply and dispatch ca@:bErlocated on one side;

(d) The inner yard is a fire lane;: :v“'i” NI R f, )
(e} -All expensive equipment is located in one drea; L,

. oo ' * P . . . . S -
(), Building'costs are lower;, ‘ ST o
B ; : ‘ : e i
(g) Maln and aux111ary services are centrally located ; !

- The shape of | the main bu11d1ng determlnes future expan51on -of ' the

bu11d1ng The - bu11d1ng should be con31dered 4s havidg at least a 240-year

t1tfe. Department layouﬁ and- work-flow are produced- accordlng ‘to a '10gi¢al
_sequence of operations. :The criteria that’ should be applied in the'various

areas of storage and manufacturlng act1v1t1es dre glven below. e
£ L. = oy St SERE X - L ;

I . 9 : ) ;‘: ’ L :
. .
<« d . . B iy

" ‘Rattan storage

‘ «

’ . .Mach;_nlng areas : s . ) o o " «/ ‘77 . : B ”;v,»"/‘ : = v / o
- . - =y ’ T ' ',"' : ','-o

Slnqe initial 1nstallat16n costs are hlgHY part1co;ar1y those for the v
foundations,- these should be plannéﬁ\so that when exPan51on oT. reorganlzatlon

I3




_ Lacquer storage should be on'the outside of. | the bu1ldlngAbecause_Qf_the“ilxe“_______T_

is required a complete'removal is not necessary. . The main power and service = . -
lines should be of flexible design and located mainly-at roof-truss height or Ce
under the ce111ng. Compressed-alr lines must be on a ring system with reserve
connections  in each section. The electric wiring system must be tarefully

suited to the productlon areas, and the lighting system must prov1de general . ,
shadow-free illumination. - , oy

L

&

Intermediate storage _ 3 I . N o b

This area should be regarded as unwanted* and should be kept as small as.
possible. 1In the case of completely knock-down (CKD) furniture it may even be
eliminated. For storage, long, narrow,nflre—proof buildings with & minimum ',J
width of 7.5 m should be capable of hous1ng both rough and machined parts.““ﬁ

_hazard

Assemblz

i

-The investment in this area is the smallest, but- it stlll pays to- plan f‘f”**%
accordlng to the pr1nc1p1es of method and work, study.‘ Work statiofis for
various stages of assembly should: be oxganlzed so ‘that the operator -1is; enabled -~
to -work quickly and efficiently. The assembly -bench, fully serv1ced pneg-f
matically and electrically, should be ‘de51gned spec1f1ca11y £0 . suit’ Jthe

. assembly processes, and the operator should be provided with the appropriate
assembly aids; location jigs and adequate, supplies of other. tools and f1tt1ngs/
requ1red.2' Work dellvery and disposal should also be planned so that the
maximum amount of the: assembler's time is engaged dlrectly in productlon.

*

Machinery and equipment planning

The basic .arrangement bof the operation pattern in a rattan plant is-as_

follows: storage, cross—-cutting, . straightening, profile sandlng, mouldlng, T
-buffer. sanding, intermediate storage,. boring,” thucking,” scribing, parts:
storage, sub- and final assembly, final sanding, binding, surface coating,

Wfitting“and'dispatch\ T ’ L " e e

The plannlng should be based on the 1nstallat10n of the best up=t o—date
equipment of maximum dimensions, even though this may initially mean_that, due !
to cost or work-load facters, existing or old equipment will have ‘to- ‘be used S
Identical operations«~should be carried out in the .same work area. In thls*“'r‘f

.cdonnection, the follow1ng pr1nc1ples apply to the machlnlng departmentsf;: ' '

{a) Buffer stocks of rattan poles, approxlmately#cla351f1e

_stored parallel tQteaeh_otheI+_ o . B a— ,f'%,‘ ;

'should be’

(b) Moulding benches and mould storage should be located as close > as
possible to the steaming ovens; . L F . . ;

T‘

T

(c) ‘All machining lines must-be planned so as to give a minimum distance ‘f-,r i
bet_een individual machinesof- ‘twice-the. length-of—the~longest-workpmeee,'.,“ Ear

(d) For ‘machines that are not’ llnkedﬂto a -"line" part1cular attenfioﬁfl PR
should be given to providing a su1tab1e worklng area around the machine ' and = 3
waiting areas for components awa1t1ng proce331ng or transport to-the mext work R
s&atlon. ! , . . , : : L

\“

N "',-/
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"RATTAN .
. e

[ Wigwam'drying, selectxon classmcatlon

l Y

. Cross-cutting

.'[l‘

—/ -

Straightenihg [ .

.'
|
N

[

Profile sanding ~ |

I

=

[ \ Cross—cumng 1

Moulding | BT, |

-Coiling

l\m

]

Cutting.

| Buffer sanding | ! r
T .

T

" Boring

J \

VCthking ~j o

4]

Sc'ribing 1 S
]

&Trimmlny

» ’Q_ égrmedna}é storage °.

T >

SOLID WOOD

(mainl'y seat frames)

Drymg, storage 7[

N
N

L \Rlppmg ]

L AN .
L.~ Surfacing |

N

i e

T Thicknessing. ]

" Bandsawing ]

" Subassembly . ]

Final assmbly j

Cane grooving ‘

I

.+, Caning 1

I -

Sika work L]

‘Intermiediate storage

, Y

[~ Subassembly

[ Final assemm; EE

= Buiffer storage;’— assembled frame’s ‘

. \\T\W' ) " I ,

[

. L Scrapmg/sandlng

\Bmdlna

vt

Staining .-

- Sealing-

- Nots Quallty control is exarcmd '

g

B

De-hibbing

- by the workers’ themselves
~inclose: collaboration with,
theic supervisors and is based '

on eﬂectlve builtin :tundar&i

. o L__Denpbing ;

. Lacquer, final coat [

T Drying

":! i

‘Fi'guyre 61.

. Process flow ¢
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’ ‘ Figure 62, Shematlc layout of ‘rattan furnlture plant v
' °e ‘\ - (Not to scale) : ‘
A . , N
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Adequate facilities for transport to and from each machlne should not
interfere with other work places. The choice of a partlcular transport system
will be influenced by the size and shape of the components being processed.

“In general, however, it . may be said that for .rattan -production castorlzed';

trolleys are the most suitable, with live and dead pallets or bins .in con—
junction with hand-1ift and fork-lift trolleys and trucks. Whatever system is .
used, it should be standardized throughout the factory. Longitudinal and
transverse passages should ﬂE}lt up the éntire production line into areas that
can be easily controlled. : ;

Figure 61 shbws' a process flow .chart for the productlon of rattanrf‘;
- furniture. Figure 62 provides a schematlc layout of: the varlous work -areas in
"a modern rattan plant. e e
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VII. MANAGEMENT AND LABOUR . P
. ' | ) //; ,L :
. s, -
A. Department functions , - B /// .
. A ) ' ) /.‘ < .3—‘ I /
The duties ¢f the various departménts. in a modern rattao plant are listed - o
below. £ " - e o ) e LT
v ' - & : T o
\ e o g p s
Marketing and sales ' -, - .
" Plan &and malntaln sales of the company's products to 1ts home and export
markets ; o
: ]f’f
) Design and malntaln a sultable _and profitable pr1ce structure for the
company s products ‘ .
. ,
"Bu&get and control advertising expenditure : ,
Plan and control.special promotions; id’pafticular;‘showroom displays FE
‘ (permanent or otherwise) - . - . - s, ‘ r ]
Plan ‘and control selling costs' budget ) S
. Set targets for domestic and export sales and maintain or ad just them i ) |
, I w
~ Review the popularlty and profitability of each model and plan suitable | S
.ifTEEE—TE?Aﬁzscontlnulng designs . . V 4 S
1 s
. Advise on the use for new products; prepare marketing specifications
) Negotiate\terms for bulk purchases and prepare a schedule of incentive
~digcounts for bulk purchasers (e.g., contract sales) ' B
Majintain good customer relatiohs;,design and'maintein a system for ‘ "
after-sales service : S T S P e ﬁ?,,,;f/,,
Defign’ and malntaln a method for the 1nterna1 admlnlstratlon of the sales
functlon ) S . S -

T SRR

- good relations with ' the‘other main functlons
roduct de31gn and development purch351ng and“

Majintain close liaison &

of | the company, especxally

pr'ductlon

- . e - . : . o o R — | ) . \ °
and devel nt ' g ’ ’ .
De51gu e opme{ o ‘ A /
Prepare.designs for new models, * ..

LA

Prepare detail and assembly drawings




! 2
0 v . o ,//
. S . .
v
A L)
4 : A \/
. ‘ . - . .
. . . . o . . .
| , - Provide information fer estimating costs of new designs '
. _ ) v’ » B . . \ . ; . .
ToaC ) Prepare materiail spec1frcat1bns l
A / '
i ) i . 5 o
. .

o Timy o A ‘ N
;?Egg§3:prototypes and develop each new dg,\gn to-the manwfacturlng stage

\’De51gn appr0pr1ate jigs, flxtures aqg2gkher product;onfglds

P

G .

Prepare manufagturlng 1nstrﬁctlons

b ﬂ-‘ﬁg ’ i
Integrate activities with,other departments
s ! » L ¢ art \
Purchasing and raw material stock controil ; RN
. ) . . N | i ’ \ \\ ]
Prepare purchasing budget | i \ ‘
..0rder materials ' v -ﬂ\, ‘ - "
. : . . a : - .
iy Check contracts and improve soutces of supply !
‘Store materiaks and record issues and receip;s . L
. - ' . . . k - ‘ \\‘
o ;-Estébllsh and maintain a stock-control system N
(,. . . ; - : . . - ) . : ‘\ .
Contrel stock | T | Y 4 B
: ! D < i T
2 ' * ’ 7'7 x i ’ ! ’
Check incoming materials and reject those”bele standard
: € C
{ o h . ) I . -
. Dispgse of scrap and‘surplus materials and plant A
h s [ P
i # “ N \
. . . ! [}
Production planning o T . : .
~ i
‘ : cod .
. 0 . . ) Il ) |
= Construct a production programme : - \ -
L4 i N s ] [ . . ) 1 ; )
Prepare production budgets . S ’
€ .
, Revise production schéduk&; where necessary J
[ / ) ’ S ) . ; . :
! T . . | » . .
K ?, ! Balance production'staff to meet, schedules’ | TR R
] 2 ’ . i e s ‘ £ . : , w "t
[ d .. . - Cy : ! a L . :
F””“:‘f‘“”  Requisition materials from stores dr yard - K A R
= / .WWWBnovideMLechnioal estimates L B ~N -
i : N
i . T b \
", Production - ] : . o \ cebe \

Produce  according to spe ification and agreed pjoductlon levels

Escgblisﬁaénd maintain

]

rk standards : ! EEE

.

bR L Determinee.anwhaintain. ﬂlachines‘, .equipment and h;aﬁdling systems ¥
P Ao . 3 - : . ] R -
! LI ‘ ¢ : 4 Nl S . :
LA ‘s~ Keep methods and layout under review and 31mp11f? operatlons wherd
et p0551b1e

*-
N .

- o

. P oo .
- . P
. : - N o o R

1

1
e ", { !




a

a
Ensure that the factory's capacity is being effeéctively used
Record production and the issue of pfoduction materials = .

Llalse w1th product development:and sales on the introduction of new
* . designs aud models -

- ’ ol -
hl “ N o e el
. R . e
v B N

*Maintainvquality control

InSpéé; products . . S T . .,
Advise on machinery and equipment needing/0verhau1‘

Devise ways to improve quality and Treduge waste w1th1n cost and
performance standards

e
°

Control costs by effective utilization of Wnpower and materials

Maintenance °* . . R o -

Organize and maintain plant'regiater 0
" -

Prepare preventive maintenance check-sheets for all machlnery, equlpment

and buildings @

Maintain register of checks on dust-extraction system, handllng equ1pment
and transport s stem

. P -

\

LN .
~Carry out repairs'to plant and machinery

L]

o

_ Rattan yaf& dfganizatioq
"Plan yard layout, TN ' L“f"“ . ) » a '
Determine add implement:-yaxd 'proce;d;}__'x_‘léje"s’'.'.j .

Arrange staffing andff;qaﬁ@andfany;gagitai*needed

Establish ané‘ﬁmpléméhfﬁa'éy&baﬁwfgfkreporting faulty rattan > .

LS

Administration

P epare‘ahnual financial plans reflec&ing-the company'étpqligy
Co-ordinate departmental budgets S :

: o
4

Provide financial information required by'topfmanagemént
& .

Maintain an admlnlstratlve system to monitor actual performance
budgeted forecast R L, : E

8 L
\

Pay ‘salaries, wagea and other émolﬁméﬁia

20 R SR,




by

e . i L3
SR - ; {NERRY
]
i

-

. 0ffice -

Establish and maintain office procedures

Investigate and implement improved systems \
. T o ) \
Authorize and recommend purchases of new equipmen

N

Personnel

-

Engage new personnel
‘Assign transfers between jobs,

Review pay and authorize changes in rates of pay®

Review performance. - . R R : e o

- . B » e q

and safety arrangements : P

-

Take dlsc1p11nary action within area of respons1b111ty

Deal w1th problems raised by 1nd1V1dua1 workers‘

Give leave of absence /////(///7 S B
. 5 L ) Te . Y )

!
u \ . 1y

Safety, fire and"health R A

Establish and admlnlster safety rules and ensure\they are complled w1th

Prepare and submit reports on accidents T L : ‘ .
’ ) S \ \ ST
Establish 'and admlnlster fite precautlons and ‘ensure that they are .
complied w1th . A % LN
b oo P .
N t . I A
Liaise with local fire authority on fire matters N
- . s - HE -
A . : . o . . fe . ) N
Maingi&n standards of working conditions- . \ ' SN
. . e . ; i o A S 5

, : e o o
Figure\63 is an organigram of the managément;struétﬁrei




v
-  Managing |
' . _director® .
| Administation, — ' Marketlng,
finance Production  sales
. = manager® '
. - ! : " ‘De5|gn
. . ‘Purchasing - - - \ product
. 7 j ; . development
. ! : - General 2 . -
[ + ' supervisor¢ i . - o
: B . o 2
. Foreman, Foreman? _Foreman? ‘Forem‘anf‘l Foremand | J‘Foreman,“"'; ‘| Foreman? Foreman, | _Foreman? |
- storage cross-cutting ~moulding “machining assembly - binding: _ finishing dispatch | = | maintenance |
. . a Specnal respon5|b|||ty for marketlng, fmance and purchasmg
b Fully experlenced inall aspects of modern rattan furmture productlon
: ' ¢ Experlenced craf man w:th supervnsory expenence -
o oo d _s5|stant superwsors very experienced craftsmen spec Iy re;ponmble for progress chasnng\
. 5 Good fltter wtth knowiedge of electrlcs‘, pneumatlcs hydraullcs weldlng and Iathe work
- ~ : , e .Figure 63. Mandgement structure




) - ! g
o = B. Labour requirements ... ‘.| .
e -——A summary of: the labour requlrements for a modern rattan plaLt are glven
- in table 4. ’E‘“ff‘-‘\\\\\\‘;*\\\\\ : TR \
= \" , - S Table 4. Labour requiféﬁéntsxgﬁx*j'
,‘-’ ‘\ . ‘ _f\‘\ .- ' ‘ . \‘ L ) Numbe'r of ‘i\,r
: ) : : 1 e
x Activity - e . : : . - workers S
1 Production, direct T ‘
Rattan yard ? | T 6
Cross-cutting T4
Moulding s 6
-Machifing L.
Assembly 0~
. - Blndlng 6" :
: Flnlshlng‘ . | . .5
Upholstering . . DR . , 2y
Sub-total . S e 50
Production, indirect S
. . ; ' » .
‘ " Product develepment . 1
N ~Maintgnance o B o 2
| Overhegd labour =~ - ! 3
i Sub-total ' C | Y
Total, production ‘ - Lo, 56
Supervigofs .. T E /
‘Rattan storage P ‘ " .1
Cross—cutting , B !
'Moulding T . L
o Machining ’ o , 1
- Assembly T . . 1
; _ Binding (1nc1ud;ng scraplng and sandlng) 1
Finishing . L . )
“Dispatch ; . i -1
. '~ . Maintenance R ol T e 1
. ‘Sub-total A R 9
N Total, - , S Sy 165




'uNotes-
_ 1/ . "Burkhill, .Dictionary of the Economic Products. of théffﬁﬁiﬁ?nﬁ;
Penrnsula rattans 2 (1966), pp. 1869-1885. A e S

2/ "Standardization and'inspectiOanf'unaplit”rattan,for furniture and'”f'
other purposes", Commerce = Administration, Order No. 6. - Standards ;i

Administration; Order No. 103 {Manila, Philippines, Bureau of Standards
Department of Commerce and Industry, 1948) .

A .
) . ! % s

: 3/ Dowicide. G is said to ‘consist of 75% sodlum pentachl rophenate,'Iﬁ%th
sodium salts of other, chlorophenols and , 12% " 1nerts. There are other chemltals
on the ‘market that are being used for the control of : staln An- _IogS-—andm»~
lumber. Some, -of ‘these chemicals have been tr1ed on: rattam but ,data e
accumulated regardlng their performance are still too’ 11m1ted to Warrant thelr;‘”‘V'
effective use. o S :

: 4/ For exaqple, see ‘annex I for the standard spec1f1cat1on for. rattan and
‘wicker furnlture 1ssued by the Phlllpplne Bureau of Standards.
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t" / . ’ . v Annex I
" PHILIPPINE STANDARD SPECIFICATION
" FOR RATTAN AND WICKER FURNITURE,/‘
—, ; ' FOREWORD B . " 7 . : . 4 /l/‘ ,
L Thla standard spec1f1cat1on 1s hereby promulgated under a f1xed de51g—l\ :
natlon PS (Phlllpplne Standard) No. 821-09, 03 1976. - ’
This standard was prepared by the Technlcal Committee on Furnlture and.
Fixtures with thé full co-operation of the Chamber of Furn1ture lndustr1es of
“the Ph111pp1nes. ’
) Suggestlons for revision should be addressed'to the PhlleplﬂES Bureau of
.Standards, P.0. Box 3719 Manlla. T e
1. &CoPE
1 e {
- ¢ ’
— .l
— /
T S ' ,\“*\\ L s
__;7 = -2-; . —DE:FINITION ‘ ) : - o -””V'“i"”?n' T O ‘ ﬁ.,gﬁa\\‘rmfrt,;r B B LI "
"2J1 For the purpose of this standard, the following definitions shall™ ~=
‘.. apply: ’ : ST
v2.1.1° Rattan Poles - It is a common’term that applles to the varlous
’ species of tropical climbing palms compuslng the 'genera 4
Calamos .and Daemororpos of the famlly Paﬂmas. o
. . 2.1.2 vRattan Round Core... - Sometlmes, called w1cker refers to ;
! round-shapeéd ‘paterial, with size ranglng *from 2 Uo 10 mm -in
‘ - d1ameter, processed from. the core of the rattan pole, usually
) used for weav1ng - ‘ B
, X . . - o ‘
2,1.3 Rattan Flat Core - Refers to the flat-shaped materlal ,wath‘r‘
T size ranging from 2 to 10 mm in width, processed from the core ‘“ﬂ
- of a pole and used for weav1ng apd b1nd1ng., T
e s L 2.1.4 ‘Rattan Peel +_ Also rattan‘ spllt" refers flat shaped

”ﬁaferial;_str1pped from thé skin of "a‘rattan pole ‘with gize -

_ . -ranging from 2 to 10 mm or- wider in w1dth dsually for. weav1ng
= ﬁ~and b1nd1ng ' F ,_j' , .',_Aw : Wf A E';;qf‘ -

s S . ; B -

2.1.5 "Check -"A separatlon of the flbers along ‘the - pole formlng a'/
crdck. -or’ flssure in. che rattan, not - extend1ng thRngh the
’plece from one surface to. the other.ﬁ poi SR : .

T 8/ PS No. 821-09.03;41976,

NE

e e



e

2,1,6 Shake - A separatlon of the f1bers along the poleh caused bya

stresses developed in the gathering. and cutting, or due to . .. .

improper processing.

2.1.7 Break - A separation”'ofﬂrtheiwtibers which extends through a

piece from one -surface to the other usually perpendicular or"_‘

at right angle to the dlrectlons of the grains.

2.1.8 Blemishes - Dark spots or discolourations ‘in rattan ’uolés
caused by staining fungi or mineral stains. = x

3. MATERIAL REQUIREMENTS

3.1

ffff ——3-2—Rattan-Core—and-Peel =~ Iheurattan,oore and peel used for weaving andW,J;w'

4? CONSTRUCTION

®

~and wooden parts,‘sprlngs

5

Rattan Poles - The rattan used in the constructlon Qf furnlture ishall' .

be the "Palasan" or similar variety and shall be of good :grade
poles: mature, clean, scraped, thoroughly'seasoned o .

3.1.1 Rattan Poles used for local and ‘export market shall be-itreated

against fungi and insect infestations, and thus,4 free from-
mineral an ungal. blemishes, scar, bruise and. specialky :
pinholes. - o e ,

3.1.2 All poles are to be treated with pentachlorophenol or Sa11ne
solution to safeguard agalnst insect- borers. o :

3.1.3 Checks Shakes and Breaks - Checks and ‘shakes shall be per—

- mitted provided that they do not exist in close pr0x1m1ty to -

holes and grooves as to affect the strength. .Breaks, however,
shall not be permitted. :

binding furnitere shall be of" good quality’ processed from grade.

_ rattan poles preferably of .the '§ika" variety. Rattan core or pee1
used shall be of uniform diameter or width respectively. ‘ .

t

Wood - All wood materials used -or incorporated into rattan furniture

such as seat frames, doors, cabinet, etc. shall conform to PS Spec1—w4h

flcatlon for Wooden Furniture (Sectlon 3).

. J . I A .
B . . ) E ’
\ .

™,

All furnlture complylng w1th thlS standard shall be of good work—f'

at least equal to that used in recognlzed good practlce in the trade.

snugly fitted and secured to adjoint members by'nails screws

ormal dally wear: and ‘tear.’

g 7

£>1.1 Rattan JOlnts .for main members and stress ,301nts shall be :

- or bolts, and bound with ' rattan flat peel ot corev or other:u
binding materlals glued on to the rattan, so as to w1thstand




)

oy . .
4.1.3 All Jo1nt§90f rattan rings. used for the seats’ or\for support
purposes shall be the half- lap type nalled .and glued- together.

- i
] _ 4.1.4 All] wood 301nt1ngs shall follow the PS Spec1f1catlon for_~;
et ‘ : : Wooden Furniture (Section 4). ' : :

)
n

5. FINISHL, -

5.1 All Yattan and wood surfaces shall be sandeijgﬁpoth and all exposed‘

edges and corners shall be eased., All holesy“checks and shakes: shall

be filled and stained or ‘tomed. to match colour of rattan parts. ,
Exposed nails, screws, and :bolts shall be countersunk with the holes

with plastlc wood flllers and/or wooden or rattan plugs flushed and

sanded smoofh before flnlshlng H¢MN~ A S o

o o o : BN, -

5.2 Furnlture flnlsh shall be 1n accordance w1th any of the follow1ng'-'

(a) Lacquer or nitro-based clear finishes

(b) Cellulose acetate butyrate (CAB) ,
(¢) Acid catalyst clear lacquers : B e
(d)’~ Polyurethane e

(e) 01l or wax R » S
(f), Polyesterf- : L : . /

=

B
//

5.3 All materlals used ' for JuVEnlle furnlturg‘shall qé of the non—toiicévrys,
type: ’ ) / ot

. TR _ o - V
5.4 All polished palnted or otherwise flnlshed surfaces shall be of good

workmanshlp and brought to-a durable flnlsh Lo /»
= - [ ‘

5.5 There shall -be no excessive stlckiness or "surface diSfigurement of ...
any type such as bllsterlng,,marklnglor change of colour when the:

furnltd;e is subjected to 'dry, heat. (See Specification for WOoden
Furnituke PS 821-01.09; 1976). S e

K3

"6. SAMPLING B S e

-

I
i
|
\

<%

6.1 ’Up to three furnlture shall be selected at | random for testlng. Should
one‘of these fail to. pass the tests, the 1nspector may select as many
~additional furniture as are- necessary w1th1n. reasonable 11m1ts,a to
" satisfy hlmself on the manhfacturer s normal~standards of productlon

@

. PERFORMANCE,TESTS' o
o 7.1 The main objectiye of these ‘series of tests is to determlne, by the
application of. samulatedw&iidsfand -related—stresses; whether -a’ glven
manufacturer's “products, Spec1f1ca1l‘blr“d“bear1ng—me’ ffd—301igu
hereof ~can reasonably w1thstand normal use.

a7 . f

; j , : S o
'7.1.1 The manner of“ testlng*mh n descrlbed represents the most
Qo simple procedure that‘hasezg:n found workable in a: maJorlty ofx
: —— furniture, eSpec1ally chalrs., There will however, be cases 1
. , ' o which the design’ precludes the use-'of ~this’ partlcular pr
‘ ' ' cedure, In such\cases, the tests to wh1ch the furnlture are‘

1
! . " TTATEIRE

} AT ey R ,V.N,.u-.-,,»‘*.r.,,. 4.0
|

_— - =

8., o S




7.4 Tests ¢ _ 1 ' o ‘ o o R

. ) g h
s e . : .
PR . .

to be submltted shall be derived from the same prlnc1ple, as
Jthe standard test using, other means of applying e1ther th&
same“load or loads that have.a similar effect. : -

N v : o

7.2 Inspection before'Testingm : : - ~"' .

7.2.1 Immedlately before testing, each sample -shall- be 1nspected and
any apparent defects noted, so that they shall not later be
‘recordéd as having been' caused by the tests® A report on sych

—defects . shall -accompany thet report—on- the performance tests s
and these 'shall be taken into account in asse531pg .whether . the“"
article has compl1eo with the requirements of thi s standard.\

$

\

o

7.3 . Test Procedure ' e TR

7.3.1 Each sample shall be subjected to‘the‘beries'of _tests speci~

, _ ,efied' in Sectlon 7.4 the tests belng carrled out in, that. "

] sequence S e L |
. , . ' | ¥ o

7.3.2 1If, during or after any of .the'tests describéd in Sectiom 7.4 .

relat1ve movement is apparent between the members at any JOlnt '

? - E v

/‘ : as to impair its serv1ceab111ty, the furnlture Shall be deeﬂed
t6 have failed to pass the Performance Tests (Sectlon 7).

N . . . L . ,‘_z R (;

73.3 If failure of a joint 1is -recorded, or if for Aahy other reasbn

the furniture selected for testlng 1s deemed to have falled to

pass the Performance Tests of’ this standard the testlng of

that article shall be discontinpied ‘and no further sectlons of /«a T

the test procedure shall be applled to 1t., SN

-

g

. B : .- B 7 1\

3.4 If _any of the tests specified in Sections 7. 4 wourd cause‘}"'
local damage or is inappropriate for any other:. reason,‘ Lt"
shall 'be replaced by a test or tests based :on the same pr n—~
ciple. (Sectlon 7 1). : : o : e "

o

7.4.1\_Test Samples'-:Samples selected. at random in accordance w twul
6.1 shall be tested as spec1f1ed herein. Lt !

e

7.4.2 Level Test - (All items) Casters or gl1des shall be removed.r S
Items shall be placed on a flat level surface plate. '&l legs AR

shall 51multaneously rest on the surface plate. Ay e 1dence.”‘

of rocking when light force 1s applled at any corner shall be.~

/ cause for rejection. B N T (e B
. ’ . : s w W oo

7.4.3 Sand Bag'Test‘ “(Chairs and sofa frames) These items'shall T
' withstand six 1mpacts ‘of .a 29.5 kg (65 pounds) sand bag,:30. 48
—~em--(12- inches) :in..diameter, at dropped ~end; a distance ‘of
. © 106,68 cm (3.5 feet) in each’ ofktﬁe follow1ng‘locatlons. a)y
. ;D1rectly over- a leg: (b) M1dway between/the legs ‘'on the élde, ;
o frame members (c) on* front frame rall at m1dpo1nt. R S EEER I

7.4.4 .Impact est - Chalrs shall w1thstand 12 drops from a- helght ofw Lo
©91.44 cp (3 feet) above a concrete floor.;The chair shall be ; »gip7
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7.4.5

o

-

tllted to’ an angle of 12 degrees dlagonally acrtosg the plane
of the feet to insure that one leg receives the<1n1t1a1 1mpact.
D1agonal Load test, - Cha1r shall’ be laid back in such a way~
that' the front edge of the -seat is ‘directly above the feet or’

~ the rear legs. Apply a vertical load of 68.04 kg (150 pounds) -

7.4.6

7.4.7

to the front edge ‘of ‘the seat. The force shall be .applied ‘and -
completely removed steadlly during perlods of not Jeﬁs .than 5
secdnds fdr 20 .times. .- . . ‘ . -

o ‘-

Static Lodd test - .(Chair frame w1th deck). Aletatic load. of

68.04 kg K150 pounids) sand bag shall be applied vertically~

over a 30.48 cm (12 inches) diameter area in the centre of the

~deck—and allowed to remain for 15 minutes. Upon removaL of

the lgad, there shall be no evidence of breakage or looseﬁ1ng
or separatlon of frame 301nts.- o . .

Static Load test - (Tables) vTheJheight of the, table shail be
measured accurately. A static load of 45.36 kg- (100 pdunds)
shall :be ‘aﬁplied' vertically over a 30.48 <m (12 inches)

diameter area in the centre of the table top and. allowed to ;
réemain ‘for 30 minutes. Upon removal of the lpad, the: height °

shall not have decreased by mere than 0.31 cm (1/8 idch) and

there shall be no evidence of breakage or separation of! joints.

7.5 Criteria for Success o ‘ N s

7.5.1

' 4_7.5.2—,

7.3.3

MARKING

'

No part of the furnlture or its components on flttangs Shall
develop any fracture, or any apparent loosening of a joint in-

tended to be rigid, er any deformatlon whlch would ;adversely -

affect any of .its functlons. o L S

Each sample tested shall fu1f111 the condltlons cof the test d- -

escrlbeg in 7.3.2, : v . .

i

-Each sample tested snall sustain each of the . torces descrlbed

in 7.4. ; - ; ) o8

.8.1._ Each _furniture complying w1th this standard shall be marked w1th the
PS Certification Mark . R

i
‘ . 5

_visions of Standards Adm1nlstrat1ve Order No. .20, series of

1968, '"Rules and Regulatlons Prov1d1ng for -the Marking of Goods
Standardized by the "Bureau of Standards and for other Purposes'.

This mark on a produce/producer is a guarantee . that the- product

is in conformlty with the,standard. Detdails of~ condltlon “urider

v * which a license te@ use the PS Certification Mark may ‘be -granted

o are obtalnghle. from the Bureau. of Standards "P.0. :Box 3719,
: Man1la.‘ '

el e v

- B I

<0,

e

Note: " The use: of thé. PS Certification Mark is 'governed by the"Bro-‘f‘
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9. EFFECTIVITY . | i/ ' : K
e I N - [ , N . , ’ :
N 9+1 This Standards Administrative Order shall take effect upon approval,

® s fae = T

= ' p - . . «
‘ ' - (SGD) VIDALITO F, RANOA : o
. Diréctor . .

-

. ~

(SGD) VICENTE B. VALDEPENAS, Jr.

!

!

) E
© RECOMMENDED BY:
| : . Acting Undersecretary of Trade
Chairman, Philippine Standards Council ‘
IR % S . ;
N J{...,« - -
A AT

i
o . -
S N RSt

APPROVE Df/' September 16, 1976
- s ~, (pate)

(S6D) TROADIO F. QUIAZON, Jr.
Secretary of Trade. '
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PORTFOLIO OF DESIGNS FOR RATTAN FURNITURE
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1 armchair with woven cane
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Figure- 65, .3 ccasional-armchair, with loose /cushions

Dimensions (WxHx
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“... s~ = ° Figure 66. Occasional armchair with. cushions and woven cane sides

.- Dimensions (WxHxD): 51 cm, 51 cm, Bl'em {20 in
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e ’ Figure 71. Windsor type host ehair w th;;:c'usl‘yi"on:('ed;,séa_t/ e 4'
Dimensions (WxHxD): 5b cm, 56 em,’ 97
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Figure 7o.

- Dimensions (WxHxD): 50 cm, 55 c
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Figure 79. Dining~room chair
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