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Introduotion

~ MNraiture is a part of a person's way of life. Every man needs
it, Purniture contributes to the functional comforts and sesthetio
value of a building. Ite dssign should, theréfore; reflect ths indi-
vidual- needs--and- tastes- with -due smphasis.on comfort...It-could-be
assumed that the demand for furniturs will increase with improvement
in living standerds,

FMurniture and ssversl joinery products suoh as door mnd window
shutters have traditionally been made from wood and sre ns elsewhere
in the world, eome of the oarliest forme of wool utilisstion in Indin
too, Wood is still e dear and favoured raw materiesl for furniture
snd joinery despite advancemente in suoh competitive materials as
alloye, plastios and fidbres,

. Indie has s vioh tradition in ornamental snd oarved furniture

made from timbers like teak, rosewood, walnut end white cedar, ,

These traditional ornamentsl furniture mede by the highly skilled

Indien oraftsmen have been famous throughout the world as the tirede

had ite origin baok in the Moghual pericd, BEven today, historiual
influences and social customs still play an important role in desigmy
and use of materiasle in furniture amd joinory in Indir, The sdoption

of newer materinle like wood-based panels and decorative laminntes snd
oontemporary designe which have resulted in better functional efficiency
and novel sesthetic approachee ie presently limited to only sophistioated
furniture and joinery,

Tinber resources of Indis

Judging from the international 'standerds, tho forest area in
Indie is comparetively low, Per orpita forest sree ie 0.15 hectare
oompared to the world aversge of 0,5 heotsre, India ie a vest country
with & variety of olimatic oonditions, Forests in Indie are made up
of sbout three million hectsre of conifercus forests and 70 million
heotares of non=coniferous forests, whioh ie 22.7 per ocent of the
total geographioal erea., Ower 150 timber '.pootu of commercial
vi.l_uo grow in Indian foreste. |
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Pionceriﬁg work has been oarried out by tha Forcst Reserrch
Instituto, Dehra Dun on determining the physical-mochanic*l proper-
tiesy duradbility and luit.tbility characteristios nnd grading of
Indian commercial timbers. Over 100 standard specifioations have
been brought out in the field of timber and allied products by tho
Indian Standards Institution, R.oonmndatiom for meximum por-
missible moisture ocontent for timber used for different pnrpouu
including furniture apd joinory under various olimstic sones have
alno b“n mede taking into consideration the prevalent Atmonphorio
oonditionl in different regions,

Species of woods which hsve been identified as suitadle !'or furni{-
ture and joimery making are given in Table 1. Out of these, only a
few broesd-leaved timber species like tea’t, rosewccd, sissoo, prdauk,
white ceder and walnut and coniferoua species such ag deodar, kail

d spruce have deen popular for the manufacture of furniture and
Jcinery products, Certain characteristics suoh as durerdility, good
dimensiona] stability, sttractive grerins and good finishing qualitiss
of these species have mrde them most desirable furniture and joinery
timbers down through the ages, But in recent yesrs, the supply of
these timbers has been dwindling and the cost has shot up oonlidoubly.
The usz of lesser known species of timbere have not been succeesful
for a variety of reasons,

JABLE 1

rade amme | Dotartond pem

Toak Teotons grandis
Rosewoed Dolbesgia latifolia
Sissoe Palbersia olssoo
White oedar Dysoxylum malabarieua
Halédu . | Adinn cordifolis
Kokko Adbizsia Jobdbeok
Amery = | " Amoors walliehit -
Chaplash Ar$Toonrpun ochaplasha
Chikrasay Chukracia tabularis
Padauk , Ptorooarpuc dalbergloides
Walnut ’ Juglans rogla

Dhup Cancyium cAk:inense
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Mullilem FagaTa budTunga
Gemary Gaelina arboroa
Dhaman Grewia sp.

Xanju Holoptelea integrifolis
Chenp Michelia champaoa
Hollook Terminalia myricocalpe
lawrel Termindlia tomentoss
Bijamal Pterocarpus mursupium
Benteak lageTstroemia lanceclats
¥aite chuglem Torminalia bislata
 Mreh Betula sp.

Toon Teona oiliata

Poon Calophyllum sp.

lg Talaquive elliptiowm
Intian octke QueXous sp.

Kalastrie " Albissia oderatiesine
-Satimweod OhloYoxyleom ovistenia
ony ' DPlospyTos melamexylen
Alnd _ ATtocarpus hirzeuta
Xindial feruinalia paniculate
Nange Mangifera indica
Deodar Cedzus deodara

Spuee Ploea smithiana bBeiss
Xt} ' Mmas wlllchions

 The present estimates of demand snd supply of tinber in Indin
indiostes th't the country is herding fast towsrds a timber famine.

The yield from the forests in India is too low mainly because the
present exploitation is limited to only twenty per cent of the availadle
species. Murthermere, the actual utilisetion from any tree is only

36 por cent of its volume againot a figure ms high se 85 per cent in
many developed countries,

To utilise secondary speoies for furniture and joinery purposes,
a nuwber of integrated schemes of saw-mills, sersoning kilns mnd
preservation plants are required. Existing faoilities perticularly
seasoning and preservation plants sre not adequate to meet even the
oountry's present requirements, Except for a few lnrge sonle organised
saw-mills situnted where {imber resources concentrate, the rest of the
mille are small snd without modern saw milling equipment. The
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existing machine design centres have not shown sufficient interest
in wood working machines. In’ generalj the wood processing industry
in Indis is still in the making although the country has made
remarkable progress in steel, textiles and even plastiocs.

The science anci t‘oohnolm of wood has svolved considersdly

but its practicn upplioation both to the growing and hrrvesting of
wood’ nnd for the utilisation of the products is not yet mqntoly
d.v.lom in Indie, The main end-use for wood is still ns s fuel

(See Table 2).. If wood soience and technology is properly spplied to
the mwtnc. lm-vom.ac end use of woods in India, the per hoctm
mld nonld 1acnm several fold and a more ratiomsl :mnh oould
de nhund in the uﬁ.unﬂu of the cMry'c rich forest TOsOurees.
!\u'n\omn, 1uunmum1on based on forest nmc caR ultrt-
bute to the au roud soononic progress of th country.

1. Intustrial wood
(1) Logs for sawing, veneers sad
sleepers 4,503 5,068
(11) Unspeoified industrial woed 5¢180 4,640
2 Puel wood inoluding wood for oharcoal }§.143 16,54
b Totalts w , w

The breakdown of the showe tetal, when classified as c‘lﬂhﬂla

and non-coniferous wood, is givem delows -
Ooniferous wood 1,610 1,669
Non=oomi ferous wood o 24,1%6 C e 8TY

. . .
Source: Osntrel Porestry Commission, New Bellt.

In India an organised lerge sosle wood=based pansl industry has
" been deweloped only in the last throoddcoadu. Since independence, pro-
duction of wood~based panels is ever on the inoreese snd in the past
deonde or so, India has mede fruitful efforts to nroduce sophistiocnted
plywood products and enter the .:vorld market. The ococuntry's plywood




production hew exceeded 50 million saurre metres (4 wm basis) wherers
partiocle bosrd snd fibreboard have achisved only mom=significamt growth
rates due to environmental as well as quality and price factors. The
installed oaproitiec, notuml production and oapnoity utilismion of
plywood, particle bosrd and filreboard during the past deoade
(1960~197) are given in Tsble 3,

I8 is ametter of serious conoern that the pertiole board imdus-
try, which i» iho fastest growing wood-based inductry in other cous~
tries is not progressing wall in India, The inntnlled caperoity of
pearticle board is over 45,000 tonnes, but the nctunl production hnrs
remained »t practiocally the level of 15«18 per oent of the installed
onpacity., High resin oost, 1lack of knowledge on various appliomtion
teohniquen, partioculsrly in ¢the fuarniture snd joinery industry, and
poor staniardisntion of products for spesific end uses are some of
the handicaps to the full utilisation of particle board in Indinm,

As in the case of many ocountries in Furope ard Americr, particle
horrd onn be n potontial furmiture meking materiel in Indin too

if suitadle tmoliniques tnilored to the differsnt environmental mnd
economionl oonditions prevnlenmt in the country sre developed, There
is & need to develop prriticle boarde for varioue end uses under
tropionl conditions.

The futurs of the partiole hoard industry in Indi» im very promising
as the oountry has adequrte resources not only of wood but aleso of
agrioultural residues such as rice husks, cocomut husk, eto., Rice
husk 10 svynilable to the extent of about 17 million tonnes per yesr
and the qus..ity aveilsble will be s.endily inoremsing. Work of sn
explorntory nature at the Indian Plywood Industries Resenrch Institute
(IPIRI) hes indiorted that exterior grade boards oan be made from rice
huok for such end umses lite roof nnd well cladding snd necondery
structural members. If the prooems developed at the Institute in this
field is commaroially explol.tdd snd smitahle teohni muen in the applion=
tion of rioe husk board in the furniture and joinery induntry rre
developed, there cannot be mny denrth of materialn for mrss production
of furniture snd joinery producto in the ynsrs to come.,
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Hardwere end srdheuives .

Furniture morle with teaditional joints anch ns tongue rnd Aroowm,
mortise and tonnon and Jowmtnil nre normnrlly fastoned with woodan
dowels, nnilu nnd sorews, Meonuirements of hardwere »nd fncteners
have to b2 specinily looked int: when wood=bngsed prneln ~nd pl-ostio
1rminrten »re to be used either oxclunively or in combinntion with
golid woo! in the industrial manuf 'cture of furnitur: and joinery
products in large verieas Apsrt from the treditiondl hrrdware end
fnstenars like hinceus, mmils, norews, bolts snd dowlen, wneoiel nttens
tion hnn 10 be given to the «lcwiopmnt of hardwnre suitahble for furni-
ture cupovinslly whan mnsn production of knock-down,unit o1 modulne

furniture lo planned,

The use of rlunu in tho furniture snd joinery industry in gonerel
atarted many oonturiec ago. Animnl glue h~u hean in uce in the furni=
ture nnd joinevy induntry in Indin sincc meny yerrs. In recont yesrs
thare has bonn ~n inovenning, trend in tha use of polyvinyl roeteta
(PVAO) Unoord adhesiven in furniture mrkinge PVA . bnoed rdheoives rre
froely nvaileble ~u nan Amueoun dispersion under vnrioun trade n=men,
Thia »dheoive is vory popular in the furaiture and joincry lndustries
ns it is 8 versatile rdhenive for uno with poroun ndherends such an
paper, textiles, wood and leathars Cold setting UF resin adheoiven
also find rostrioted applicsation in the furniture trrde, mainly for
fixing the jolnts,

An rdhosivo recently doveloped in IPIRT for structural lrminnted
wood produots for ure under exterior eynosure conditions cnn nlon find
rppliontio . in the furalture and j inery industry. ‘hin adhesive ico
based on phenol=resoreinol snd formrldehyide »nd is douigned for nsaemdly
gluing and will set »t normal room tompernture,

Presont ujtuntion of furniture and ioinery industry in Indin

In peneral there is no sproific furniture mnnufacturineg unit
in Indinm but both joinery nnd furniture nre often done on the oerme chon
floor. Thore it no committce or orgnnisation which it collevting
systemntic informntion or documontation regnarmling the stertus of the
wood furniture industry in the country, '
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At present, thers are only a few organiged furniture manu=~
facturing units end their production is usurlly restricted to
oostly wood and steel furniturs. The ma jor requirements of furniture
and joinery are therefore bteing met by small units genorany. known as
"oarpentry shops". MNort of these small units have not attained a
setisfactory lewel of produstion sophistication and assembly .llim
techniques and still remain a craftaman's sctivity, Parts of furni-
ture and joinery are mostly hand fitted. Thers is :+ill very little
mAss production in the furniture #nd joinery industry in Indis,
Besides the absence of technologiocsl modernisation, this situation
arisee from the faot that furniture shops oater to buyers who insist
on mrde~to-order products. These oomprise the majority of the market.
Despite leok of automatioa faoilitiem in the majority of units, the
qurlity of furniture and joinery made of favoured speoies of wood
such as tesk, rosewood, white cedar, etc., hevinz traditional designs
and joinery techniques it usually of good mesthetio stendard, The
production of suoh quality furniture is low and demand is very high,
It has, therfore, presently beoome a luxury for the common men,
furniture made of lower grades and lesser known species of woods have
not been functionally and sestheticelly succescful for a veriety of
reasons. Plywood and other wood=bared penels ave, therofore, graduslly
finding their appropriate place in the furniture industry,

Brmboo and oane furniture is also mamufactured in some prrts of
the country whioch provides employment to » large section of rural
population. It is imtorecting to note thet in recent yerrs, India han
mede oonsidersble progrose in steel furmiture, S3teel furniture is
exclusively uced in most of the hrupitsls in Indis. It i also
common in pudblio offices. FPurmiture oonsisting of steel =nd wooden
fremes and componnnts with rexine end plastic fomm upholntery' ic not
uncommon thece dnrys, ‘

Although plywood iz well known in India, as » material for furnie
ture making, it hes been, except for » fei: types of cshinots, alwsys -

combined vith wond clememts to make furniture. In mrny ceses, tho function

of plywood, partiole board and h=rdbosrd in furniture hee been merely sn
A claddinm or covering materisl to concesl wood elements, Usually |
19-25 mm thick blook=boord snd ravely 19 mm thick plywood is used for
making furniture paite for cupbonrds, trble tors or sides, rests for

>
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cots, etc, It is ostimrted thet the present use of plywood inoluding
block=boards in ﬁirﬁitumlmnking in India is estimated t0 be over
five million m%, Particle bosrd and hardbosrd nlso find oimilar uses
in furniture mhking' but have been far los: spectroular, Teohnologioal
davolopnpntu at all lovels nre yet-10 bo mrde in India for meking
mass produoed furniture or unit, moduler or knook-—down furniture,
meking use of the available reeoutces of timber and panol meterinls
both for dommstio gonsumption nnd for export, There is an unlimited
demand for the export of furniture in knock=down oondi%ion.

The housing shortege in Indin runs into sewersl millions. As with
mm1furo, there is sn ever inoreasing demand for funotionally suitable
low=cost dcor and window frames aad nhutterl. The use of different
panel materiels in oombinstion with non-utiliszed speoies of timbers
has to da promoted in the mass production of vnri:ous low=cost building
Jjoinery oomponents to cater to tho oountry'!s housing needs,

Research nnd dewlonhent
At present there ‘s no oentre for developing designs, teohnology,

marketing information, quality control schemes, eto., for the furniture
and joinery industry in India, except for the initintive taken by the
Indisan Standards Institution to bring out » few wpeoifications and
codes of prootice,

Renalising the high potential of various wood=based penels for fur=
niture maki.g3, the Indian Plywood ].dustries Remenrch Instivute (IPIRI)
hrs recently initiated some work jn developing furniture from plywood
and othor pansl mterials. Investigations so far onrried out m tho
Institute on plywood as n mrterial for furniture hes revealed that it
is poseible to make ptrong, rigid and mgstheticelly sound alleplywood
knook~down and urit furniture for everybody beginning from oheap rural
types to nny degree of sophisticrtion for nny situation by ueing the
nppropriate grade of plywood. (iee pafe 11),

Commeroinl grede plywood 15 = 16 mm thick is adequate for most
types of furaiture if simple slotted oonstruotion or salf tapping insert
snd sorev joints are ndopted. An exnmple of an Alleplywood cot bmsed
on this principle is shown in the Pigure nttached. The mnin advantage
of all=plywood furniture ie thst only one type of raw materinl, namely,
plywood, is remired to make any type of furniture startinc~ from simple
tenpoyn to wrrdrobes, cots;’ dressing units, eto. using simple jointe
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Like slotting, snrewinc, dadoing, rabheting, eto. 1ngolving little :
or no ha.rdwi.rc. These jointe osn be worked out aooumtely with - '
simple carpentry tools. Plywood is best suited for meos produotion
of unit end lmoqh-dovm furniture without much mechsnisstion, Smmll
scale or oottﬂgo industries for meaufacturing all-plywood furniture
'require- very small inveetmonts, Only the most enuntinl and usual
o»rpnntry toolo and » fow power tools liks » oirtulur gaw snd »
nnll band saw or jig 8aw are required snd thay sre ﬂv»nnbla
mdigonously. ' :

4. ‘I‘herc is great scope in India for the use of leasar knuwn spe~

chl oﬂewbodl 2nd wood~based prnels in mmking t'urnitum thrt i
acoopta\le botb functicnnny snd sesthetiorlly. There ic *lso ooqpo .
for setting up af large scele industries for the nroduction of |
-ophistioated nu-nituro partioularly in lmoak-dom oond;LMon in view

of the uhlimitod demand. for export provided an owraIl technologicnrl
development is ‘mede within the country. Presently most of the mmhincry
and even the technical knowshow are to be mporhd fo; #uch industries .

to he aet, up.dn the oountry, T A A A

Furthermore dovolopmnt work in the field of furniture design,
machinery, proqpuing, tqning, standardisstion and also for drawing
up -uitahh‘ projoctn for utting up orgrnised industries suiting the
prcva].-pm Indim oonditiom is 1mperativo to up=grade the industry
from W utnto of oraftman's motivity to an export oriented mass pro-
duoin¢ 1ndmtry.

UNIDO has agreed to provido the. services of nn npm to this
Institute for a psriod of one month to draw up A projaot on fumiturc
development, testing, standerdisstion and q\mlity contral 'nd 1dentﬂ-
fication of the sctual fields 1n which “expertise and nciltanco arc
to be provided snd drsw the lpooirioations for tho tuting oquimnt
to be provided by UNIDO,

1
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ALL- PLYWOOD KNOCK-DOWN FURNITURE

JOINTS

SELF TAPPING THREADED
INSERT AND SCREW JOINT
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