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»< 
Introduction 

Furnitur» it a part of a person*! way of lift«   Every man needa 
It«   Furniture contribute! to tht functional oomforti und attthetio 
value of a building.   Itt dttifn thould, thtfrWforo, rèfleet th» lndi- 
vitael-MOee-and taste« with-due trophaeit on comfort. It-oould-4)e 
assumed that tht demand for fumi-tura will inoro AM with improvement 
In livinf standard». 

Pumi tur« and ttvtrtl joinery products suoh as door »nd window 
thutttri havt traditionally bttn madt fron wood and trt as elsewhere 
in tht world, torn« of tht oarlittt formt of wood utilisation in India 
too.   Hood it ttill t dtar and favoured raw mat tri al for furai tur« 
and joinery despite advanotmtntt in tuoh competitive mattriala aa 
alloys, plastici and fibre». 

India has t rieh tradition in ornamtntal and oarvtd furniturt 

nada from timbers likt task, rosewood, walnut »nd white otdar. 
This« traditional ornamtntal furniturt made by the highly skilled 
Indian oraftsmtn have been famous throughout the world ai the tr»de 
had its origin baok in the Koghual period*   fven today, hiitorlwal 
influenoes and social oustoms still play an important rola in designi 
and use of materials in furniture and joinery in Indie«   The adoption 
of newer materiali like wood-based panels and deoorative laminate» and 
contemporary designs which have resulted in bettor functional effioienoy 
and novel testhetio approaches is presently limited to only lophistioatad 

furniture and joinery* 

fl»ftW fWMTQ«« of M*r 
Judging from the international standards, tho forest urea In 

India ie comparatively low*   Per oapita forest are» is 0*15 heotare 
oompared to the world average of 0*5 heotare*   India ia a vast oountry 
with a variety of olimatio oonditiona*   Portiti In India are modo up 
of about three million heotare of coni ft rout forests and 70 million 
htotarea of non-ooniftroui forests, whioh is 22*7 per oent of tisi 

total geographical »rea*   Over 150 timber speelen of oommtrciel 
valu» grow in Indian forest». 
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Pioneering work h*, been oarried out by tho Foro.t Research 
Inetituto, Dehrs Dun on determining the physioal-msohanioel proper- 
ties, durability and suitability oh*r*oterieticB •d gradine of 
Indimi commercial timber..   Over 100 standard epecification. h*ve 
been brought out in the field of timber end allied product, by the 
Indian Standard. Institution.   Recommend*ione for maximum p,^* 
missible moisture content for timber u.ed for different purpose, 
including furniture and joinory under various clim-tio .ones h*v» 

eleo been mede taking into consideration the prevalent atmospheric 
condition, in different regions. 

Specie, of wood« whioh. h^ve been identified ee «uitable for furai. 
ture and joinery making are given in Teble 1.   Out of th.ee, only a 

fow broad-le>ved timber tpeoie« like teat, ro.ewood, .issoo, pedsuk, 
white oed»r and welnut and coniferous specie, such *« deoder, keil 
and spruce have been populer for the nwnufeeture of furniture and 
joinery products.    Certain oheracteristic, such as durability, good 
dimen.iom.1 stability, attractive grain, and good finishing qualities 
of these «peoie. hove mn.de them most de.iroblc furniture end Joinery 
timbers down through the e^ee.   But in recent years, the supply of 

these timbers has been dwindling end the oost has shot up con.id.rebly. 
n» usa of lesser known specie, of timbers have not been euoots.ful 
for e variety of reason.. 

1 

lOMVOOd 

«Uto» 
Whit« otter 
•ftUtt 
lotto 

Oh*pl*o* 
Okikro«ojr 
lMoxfr 
Walattt 
Shop 

*ootoa» grmndlt 
ZtolfcorgU lotifolU 
Dalbar^ia oistoo 
ïytoaaflŒi iwltballoui 
Adlaav oprdifdlU 
AXblsBla Xobbook 
Aaoora tmlliohii 
ArtrooftTpuGs ahaplaaha 
Oaticriifii* tabularlo 
Ptox-ooarpuo ftalborglolteo 
Juslaao rogia 
Caacviu» oil&lioiioo 
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Mollila* 
Gaaarl 

(few» 
Hollook 
LaurtA 

Btntsak 
Voit« ohtt«l«i 
lifajli 
iff» 
fata 
Ml 
Indian oak« 
Kalaairia 
Battawaai 

AIM 
Katie* 

Ml 

fajara bvidrun*a 
Gaelina arborea 
Qrtvia ap. 
Holoptelea integrigli» 
Miohalia obempaoa 
Terainalla •yriooarpa 
ÍanainAlia toaentoaa 
Fterooarpua aursupiia 
lagaratroeada luutoltU 
f aralaali* Malata 
Betula §p. 
Taona olliata 
Galophylltai ap. 
TaUeaiaa allia**«* 
Quaroua ip. 
Alalaaia adaraUaaiaa 
Oilavatylaa twi«t«m* 
Woapyroa aalaaaaylaa 
Artoearpue hirasaU 
faralaalia panioalata 
Maagifara indloa 
OtoTot daodara 
Pio«« aaithiaaa aaiat 
Finns walliohiaaa 

flM present estimates of demand und supply of timber in India 

lndioeteo th»t the oountry la hendinj faet towrde a timbar fsmine. 
The yiald fro« the forasti in India is too low mainly beoauee tha 
prtaant exploitation ia limited to only twenty per oent of the available 

•peoiee.   Furthermore, the actual utilisation from «ny trae ie only 
J6 por oant of ite volume againot a figure MI high ae 85 par oant in 

many developed oountriee. 

To utiliae eeoondary apaoiee for furniture and joinery purpose«, 

a number of integrated aohamaa of aew-mille, seasoning kilna sad 
preservation pianta ara required.   Baiatine faoilitiee particularly 
eeaeoninf and preservation plante «re not adequate to meat even the 
oountry« s prenant raqui rement e.   Except for a few large aoale organised 
oaw-mills situnted where \imber resouroea concentrate, the rest of the 

milla nrt amali und without modern a«w milling equipment.    The 
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existing machine design oan.tr*« have not ahown auffloient intanai 
in wood working maohlnas.   In general} the wood prooeeeing Industry 
in Indi« i » Etili in tha making although tha country haa «ad« 
remarkable progress in steel, textilea and even pi art i oa. 

Tha aoienoe and technology of wood ha« evolved considerably 

but ita praotioal applioation both to tha «rowing and harvesting of 
wood *nd for tha utilisation of tha products is not yst adequately 
developed in India,   Tha main end-use for wood ia still as a fusi 
(Sos Tabla 2).   If wood solónos and t sonno logy is proparly applied to 

tha growing, harvesting sad usa of woods ia India, tao par haotara 

yisld would inoraaoa several fold and a mors rational approach oould 
on achieved in tao utilisation of the oountry'e rieh ferait reoomrooa 
Furthermore, lndustrialisstion basad en forest raaouress oan oontri- 
buts to tao all round seoaenio progress of the country. 

ÌSBM1 UUdá 
1*   Industrial wood 

(i)   Logs for sawing, vaneare sad 
sleepers                                            4,5M 9,0« 

(ii) Onepeoified industrial weed              5,100 4,6*0 
2.   fuel wood inoludittf wood for oaareeal    16.111 là. «Al 

The breakdown of tas shove total, whan olasaifled M CIMferons 
and non-coniferoue wood, Is give» balowi 

Ooniferous wood                                         1,6*70 '•>'•• 1,169 
»oa-ooniferoue wood                                  24,196 24,573 

•earee t   Central Forestry Contusion, Vow Bstai. 

In India an organised large «osle wooa-baaad panel industry has 
been developed only in the last three deoadee»   Siaoe independence, pro- 
duction of wood-based panels is ever on tha inore MO sad ia the past 
deoada or no, India has made fruitful efforts to nroduoe sephlstioated 
plywood product« and enter the world market.   The oountry's plywood 
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production has exoseded 90 Million scfu»re «stras (4 M basii) whereas 

partióla board and fi onboard havn achieved only «©sj-aignifioast growth 

rates du« to environmental as wall aa quality und prioe factors.    Tha 

inatailed oapeoitiec, actual production nnd oayvjity utilisation of 

plywood, partióla board and fibraboard during tha past decade 

(1960*197) nre pi van in Table ). 

It la «mattar of serious concern thit tha partióla board lain»» 

try, which ia tha fastest ¿rowing wood-based induotry in othar ocma- 

triaa ia not progressing wall in India,   Tha Inrttnlled oapaoity of 

partióla board is ovar 45 »000 tonne a, but the aotunl produotion has 

resoined at prnotioally the levai of 15-ltJ par oent of the installed 

oepsoity.   High reein ooat, lack of knowledge on various application 

teohnierucs, particularly in tha furniture and joinery industry, and 

poor stsndardlsntion of producta for specific and uses are aome of 

tha handicape to the full utilisation of partióle board in India« 

An in tha case of many oountriea in Europe and An»rie, partióle 

board ©an be n potontinl furniture making material in India too 

if suitable teeVinicaiea tailored to tho different environment»! und 

economical oonditione prévient in the oountry are dove loped«   There 

ia a need to develop partióle boards for various end uses under 

tropioal oonditione. 

The future of the partiólo board industry in Indie is vary promising 

aa the oountry hna adequate resources not only of wood but also of 

agricultural residues such as rice husks, coconut hunk, «to*   Rice 

husk in available to the extent of about 17 million tonnes par year 

and the quality * vil »ble will be u.emiily increasing,    Work of an 

exploratory nature at the Indian Plywood Industrios Research Instituts 

(IPIRI) h*a indloatod that exterior erada boards oan be Made from rice 

huok for suoh end usaa like roof and w»ll oladdinß "W* nsoondarjr 

structural members*    If the prooons developed »t tha Institute in this 

field ia coMmaroially exploited and suitxblo teohni raion in the applica- 

tion of rioa husk board in the furniture and joinery i nduntry are 

developed» there cannot be any dearth of materialn for mass produotion 

of furniture and joinery producto in the years to come. 
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H»rdw»re and adheuivrB 

Furniture made with traditional joint« auch "s tonßue and ßroow, 

morti«« and tonnon and dovetail are normally f«3tonad with wooden 

dowel«, nil lo «ml som wo.    lionuimmontn of hardware »nd fa-rtenern 

have to be «peoinlly looked 1nt-  when wood-baaed p"n*lH and pl.-.ftti« 

laminate« pro to be uood ftither axcluaively or in combination with 

solid woo«1 in tho industri«1 m»nuf'«tum of furniture nnd joinery 

products in Inrßc nnrlna«    Apnrt from tho traditional hardware and 

fnetanero like hin.'.*eu, »»ilo, norowtj, boltr, and dowlon,  cpecial a.ttan- 

tion han to be ßiven to the development of hardware suitable for fiirni- 

turo ou|Woi"l.l.y whori mm;n production of knock-down»unit or modular 

fumituro io planned. 

l'ho uve of >»lunu in tho furniture and joinery industry in tçonnrr<\ 

n tart od many oonturleo a/jo«    Animal clue h*n bean in UBA in the furni- 

ture «nd joinery induntry in Indi" sinon ttrny ye*•.   In raoont ye»rn 

thnro hnri boon an innreaninfl;, trend in the UBO of polyvinyl.  aoetat« 

(PVA ) caned adhecivefl in furniture nckin.'?.    PV*o baned atlhcnivo« «re 

freely «vail»ble •'fi an aqunou¡¡ ditsperaion under varioun trado nBroen. 

Thia ad ho oi ve ia vory popular in tho furniture «nd joinery induatri«» 

ns it ia   • voraatil© »dheoive for uuo with poroun ndhorenda auch «n 

paper, textile«, wood nnd lenthnr.    Cold oottin/y UP recin adhnoivon 

also find restricted application in tho furniture trade, iminly for 

fixing tho joint». 

An adhonivo rooontly developed in IPIRI for etructurnl laminated 

wood product:* for une under extnrior omooure conditiona o«n aloo find 

applicatlo . in the furniture und j< inery industry,   'ihin adhanivn in 

baaed on phenol-reooroinol «nd forraaldehydo »nd is douignod for PBoumbly 

gluitv; and will net at normal room temperature» 

Presont uituation of furniture and Joinery Induntry in India 

In conerai there i a no specific furniture manufacturing unit 

in India but both joinery and furniture «ro often donr on the name oliop 

floor.   Thorn in no committee or ortfani»«tion which ir. collecting 

sy»t«matic information or documentation ro£ardin/ç the statue of tho 

wood furniture industry in the country« 
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At pre Mut, there are only a few orfani eed furniture manu- 

facturing unita and their produotion is usually restricted to 

costly wood and stasi furniture.   The major requirements of furniture 

and joinery ara therefore   being met by amali uniti» generally known as 

"carpentry shops".   Host of these small units hive not attained a 

»«ti sfactory lavai of produotion »o phi st i cat i on and assembly, lins 

technique e and still remain a craftsman's activity.   Parts of forni- 

tura and joinery are mostly hand fitted.   There.is ¡till very little 

mass production in the furniture »nd joinery industry in Indi*. 

Besides the absence of teehnologioal modernisation, this situation 

arises from the fact that furniture shops oater to buyers who insist 

on mMe-to-order producta.   These oomprioe the majority of the market. 

Despite laok of automation facilities in the majority of units, the 

quality of furniture and joinery made of favoured apeoies of wood 

eueh as teak, rosewood, white oedar, etc, hrviiu? traditional design» 

end joinery technique! is usually of good aeathetio standard.   The 

produotion of such quality furniture io low and demand is very high. 

It has, therfors, presently beeome a luxury for the common man. 

Furniture made of lower grades and leaser known specie e of woods have 

not been functionally and aesthetically suooescful for a variety of 

reasons.    Plywood and other wood-baeed panels are, therefore, gradually 

finding their appropriât« plao« in the furnituro industry. 

Bamboo and oane furniture is also manufactured in soma parts of 

the oountry which provides employment to a large section of rural 

population.   It is intoreeting to note th#t in recent years,  India has 

made considerable progrese in steel furniture.   Steel furniture is 

exclusively used in most of the hrspit^ls in Indi?.   It is also 

oommon in pubi i o offices.   Furniture consistine of steel ?nd wooden 

frames and oompon*nte with rexine and plastic fowm upholstery ic not 
uncommon these days. 

Although plywood i3 well known in Indi«,  na P material for furni- 

ture making, it has been, except for » fevr types of csbinets, always 

combined with wood element» to make furniture.    In m?my cases, tho function 

of plywood, partióle board and h»rdbo*rd in furniture h»s been merely BO 

a oi*ddin<r or coverin,? matori*! to conce«! wood elements.   Usually 

19-25 mm thick blook-bc.«rd «nd rarely I9 m thick plywood in u*«d for 

making furniture pavta for cupbonrds, trblo toca or aides, reats, for 
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1 
oots,  etc*    It is ostimnted th*t the precent use of plywood inoluding 

block-boards in furnitur* making in Indi«, i8 estimated to be over 

five million m*.   P«rtiole board and hardboard alao find similar usee    ' 

in furniture making but have been far less spectacular,   Teohnologioal 

developments at all levels are yetvto bo made in India for making 

mass produoed furniture or unit, modular or knook-down furniture, 

making use of the available resources of timber and panel materials 

both for domastio oonaumption and for export.   There is tit unlimited 

demand for the export of furniture in knock-down oondition. 

The housing shortage in India runs into new ral million».   As with 

furniture, there is an ever increasing demand for functionally suitable 

low-ooet door and window frames and shutters.   The use of different 

panel materials in combination with non-utilised apeóles of timbers 

has to be promoted in the masa production of various low-cost building 

joinery components to oater to tho country's housing needs. 

Researoh and development 

At present there ' s no oentre for developing designs, technology, 

marketing information, quality oontrol scherno e, etc, for the furniture 

and joinery industry in India, except for the initiative taken by the 

Indian Standards Institution to bring out a few apeo i fi oat ions and 

code« of praotioe. 

Realising the high potential of various wood-based panels for fur- 

niture maki..j, the Indian Plywood Industries Researoh Inotixute (iPIRl) 

has reoently initiated some work on developing furniture from plywood 

and other panal mataríais.    Investigations so far carried out at tho 

Institute on plywood as a material for furniture has revealed that it 

is possible to make strong, rigid and aesthetically aound all-plywood 

knook-down and unit furniture for everybody boginning from oheap rural 

types to any degree of sophistication for any situation by using the 

appropriate grade of plywood,  (see pa/« 11). 

Cemmeroial grade plywood 15 - 16 mm thick is adequate for most 

types of furniture if simple slotted construction or self tapping insert 

and sorew joints are adopted.    An example of an all-plywood oot based 

on this principle is shown in the Figure nttaohed.    The main advantage 

of all-plywood furaituro io th»t only ono type of raw material, namely, 

plywood, is required to .nak« any type of furniture starting from simple 

teapoy a to wardrobes, oots,* dreaoing units, etc using simple jointe 
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Ilk« slotting,  screwing, dadoing, rabbeting, «to, inyolving ^ittle 
AT no hardwire.    This« joints o»a be worked out aoourately with 
simple carpentry tools.    Plywood is best suited for mrss production 
of unit *nd knocjc-down furniture without much mechanisation.   Small 
scale or oott*ge industries for manufacturing *ll-plywood furniture 

• require very small invostmants.   Only the moat essential and usual 
o*rpentry toolo and a few power tools lik« * oiroular saw ?nd a 
small band s*w or jig saw are required »md they are »v»ilnbla 
indigenously. ' 
;&'• ."•':' " 

J     ^^ is «r**t B00P« in **«» for the UN of lesser known spe- 
cies ot0>$&* and wood-based panels in making furniture th*t ia 
acceptable both ^functionally and «esthetioally.   There io alio soope 

for setting up of lar$p scale industrias for the production pf 
sophisticated furniture particularly in knook-down oondjtlon in view 
of the uhUmitod demand for export provided an overfill technological 
development is made within the oountry.    Preoently most of the machinery 

*«d even the technical know-how are to:be ieiRorted fo^,«uch industries ,:, 
to V set, up. An the oountry. ; ! -;   %    : 

Furthermore development work in the field of furniture design, 
«Aohinery, pro<p«sing, testing, standardisation and also for drawing 

up suitabir projects for'setting up organised industries suiting the 
prevent Indian conditions is imperative to up-grade the industry 
from ite, «MU of oraftman's aotivity to an export oriented maes pro- 
duoing industry. 

UNIDO has agreed to provide the. services of an.>tper¿ to this 

Institute for a period of one month to draw up a projeot on;fttrnit.ure 
development, testing, standardisation and quality oontrol «nd identi- 

fication of the actual fields in which expertise and assistance are> 
to be provided and draw the specifications for the testing equipment 
to be provided by UMIDO, 
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AIL-PLYWOOD   KNOCK-DOWN    PUANITUKE  JOINTS 

SHF  TAPPINO THKIADED 
INSIST AND SCREW JOINT 

\' 

SLOTTED JOINT 

AU-PLY WOOD   KNOCK-DOWN COT 

mm       M       ••       ^ «^        ^"        ^w        mm 








