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INTBODUCTIOM 

This atudy deal! chiefly with the manufacture of box-type 

furniture made of flat boa*.,   e.g. particle boards,  plywood and 

bloekboards,   hardboards and the   i ike. 

Few component« are made of solid wood,   for inotance plinths 

and bases,   parts  of drawers,   profile strips,   etc. 

This «turfy comprises the  following types of furniture: 

bedroom,   hotel  and guest  room furmture,   livin« room wardrobe«, 

«ideboards,   wall  units for bed and living rooms,   uurs.ry and 

teenager furniture, kitchen and office furniture,   incidental 

furniture  and hall furniture. 

A prior condition i« the manufacture of the  furniture 

exclusively from natural wood derivative«.    The  surface of the 

furniture  «hould be of wooden materials (v.neere) because surface 

•attriti« like malanimi fomaldehyd. laminate, or PVC foil,  polyester 

•u.d «imil*r m.t.rials are very expensive to  import into developing 

countries.     Por inside and inferior outer side parts, nitro-c.llulo.e 

lacquer. hav. ba.n cho..n;  for high cla... outside surface, (e.g. door.) 

Polyurethans  lacquer, or acid-catali«ed lacquers will be used 

for th« top coat.    Expensive lacquering materials which would 

have had to bs  imported have also been dispensed with. 

On account of the mriety of construction possibilities and 

process tschniqus. for the manufacture of box-type furniture,   th« 

working operation, are manifold and the possibilities of combination 

almo«, unllmitad.   Du. to the«, facts the machine, available on the 

world markst vary considerably  in constriction and quality.    With 

regard to th. progr«..iv« improv.rn.nt of processing techniaues which 

«re of ir.t.rc.t,  th. d.v.lopmsnt of th. machines is almost unlimited 

and subject to    continuous conversions. 

Cons.qu.ntly, it is not possible to draw up a .tandard furniture 

factory.    B.«pite this fact w. tri.d to elaborate son. .tandard 

•xanpl.« with particular i-.fer.nc. to developing countries. 



This  has or'y been   possible by the   above-mentioned   restriction 

to  box-type   furniture  manufactured from boards and by   restricting 

the   huge  variety to  the  main  processing  techniques which  are   of 

interest   for developing countries,  as  well   as on account  of the 

restriction     t  producing wooden surfaces   and using simple  finishing 

methods. 

From  t:vs study   the   reader will   become  acquainted  with the 

problem.«! which arise  when manufacturing box-type  furniture.     It  is 

¡ihown  which machinery  and plant should  be  chosen for the given 

pernormel   situation  and   capacities,   the  order of magnitude of the 

investment,   and installation costs,   the   space   requirements and 

finally  the  capital   requirement  for  furniture  factories   of 

determined    -apacities. 

As  the  size of furniture  factories  is   limited in  almost  all 

countries   to factories with an  average  of 100 employees 

(labourers),   the fol lowing examples  have been chosen for such  a si»e. 

1.       BASIC  DATA AND MANUFACTURING PHUCRAMME OF THIS STUDY 

1.1.   Study  Baaed on This  Manu í'ac tu ring Programme 

The capacity calculation of this  study  wero baaed   on a bedroom 

unit   furniture  range   in  accordance with  the  attached drawings   1a and   1b. 

For  thin  red room programme   the  following daily output   figures  will 

be   reached   i ''   terms  of  basic  units: 
Nuiiber of unit8 

Pcr dV 

4-ù."   r Wardrobe 

vat h   top sections   and 4 drawers   in  the base, 
hi i»h  grade veneer,   carcass naHn  and  Shelves 
nitro-cellulose   lacquer  mated,   front  part 
polyurethano or acid-catalized  lacquer treated 20 -  22 

Double  Bed 

ingh  grade veneer,   head loards,   poiyurethar* 
or acid-catalized   lacquer treated,   all   remaining 
parts   lacquer treated 20 - 22 

Pedestals 

with  door or drawer,   hi^h grade  veneer,   carcass 40 - 44 
parte  and inner parts  nitro lacquer treated,  front 
parts  polyurethane   or ac> d-catal i sed  lacquer treated 

Mirror 

wi th   I ,'arket 20 -  22 
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This bedroom model  has been selected for this study because 

this prototype has all  the manufactun .g features occuring in a 

furniture factory,   such  as:    the  processing of high grade  veneers, 

common veneero and cross banding veneers,   the processing of 

particle board,   plywood and solid wood plus certain parts of 

blockboard for supporting elements <mch as  the calinet  base,   and 

the production of drawers and similar items. 

The   surface  treatment  includes bleaching or staining before 

the  application of nitro-oellulose,   polyurethane  or acid-cataiiied   Lacquer. 

The polyurethane  or acid-catalized coating has been provided for 

all polished  front  parts. 

In the assembly section,   inoidentil   furniture and big 

furniture have to bi handled. 

Consequently,   this   3tudy touches on all  the  equipment 

necessary for the  above  capacity.    Depending on the final 

manufacturing programme,   some machinery or unite can be eliminated. 

In case   the solid timber parts will  be  purchased  ready cut  and 

processed,   the machinery  line for the preparation of the   timber 

can be  eliminated.    When only usin^ particle boards,   the  machines 

for manufacturing block  cores and  for cutting cross band   venters   are not 

n««d«d.     Simpler machinery for the  lacquering department   is  sufficient   for 

treating the parts  only with r.it ro--cellulose   lacquer. 

By the use  of further models,   other manufacturing possibilities 

trll  be  demonstrated  together with the   rated output  futures. 
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Ì.2        Fwrthar  Mawwfactwrlna  EanlHlltU» with   Fliwr«» •! 
Turnavar 
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unit fornitura 
CVfWtwfflDJ Of   I 
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t 4-émr «•**•, with                            ! 
kam m4 éawart, ta» unit                         j 
1 éauMaM                                             1 
2 «adattali, ém raspcotivtiy 

1 wmméti mtorm • 

2 •aáraaaa unit fornitura 
MMI^IM ÊÊ   1 

1 «•**«•», 4 ëaara, wtthaut 

1 éM*l«M                       1 
2 «*•*« «Un» 
1 NMnM mirrar 

j 

24 

3 Maraana unit fornitura 
MMtaMnf «f t 

)4«ufcUM 
2 tl—M •«•>•!» 
1 Mpanéti mirrar 

1W« 3D 
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1 2-4aar wanJraka 
1 «Infi« M 
1 «YaslMjtaMa 
1 «aman** 
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Sides and Front Parts 

Drawers and Basa : 

Lacquering : 

Daily Production : 

Fiatboard  (particle board or panela),  out• id« 
high grade veneer 

Solid Timbar 

Sides and Interiors :  Nitro-cellulose lacquer 
Front Port» ¡Polyurethane (PU) or Ac id-cat al i «ed (AC) 

lacquered 
22 Bedrooms (standard model), 
with double bed, tide) tobies and 
suspended mirrors 
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2 090 ~-424~ 

i 

Sid«» end Front Portt 

Drawers : 

3ate : 
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Siete» and Interior : NI tro -oel lui ose 
Front Parta : PU- or AC-iacquered 

70 Units 
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S77 2 100 

Sido* ond Front Porti 

Drawers and BOM : 

l.ecquar : 

Daily Production  : 

Partiel« board   or panol, vonoorod 

Solid Time* 

Interiori ; NI tro-ce 1 lui oo« 
Front porti and outtloM : Nitro or FU 

while 

40 kitefwro (with S unlit aaeh) 
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1.3 Comptlotlon   of   MoUriol   »o   b«   Workod  up 

Po». Kind of Motoflal Avorof» Rtaylromont» in 
Europa»* Court*!« fatally 8 h) 

 Quant, j    DM      I US I  

1 Partici« board 22/lty'o mm 10,0 cbm     2.400,- 
or Blockboard 

2 Plywood   4 ond 6 mm 170,0 iqm 750,- 

3 Softwood 1,2 com        300,- 

4 Hardwood 1,0 cbm 400,- 

Subtotal (loardi ond Solid Wood) 3.850,-    1.540,- 

5 rUah-arod» vonoor 0,7 Mm 440,0 torn 3.000,- | 

6 Interior Vonoort 0,7 mm 300,0 torn 700,- 

7 CroM-bondtng Vonoort 
1,2 and 1,8 mm 220,0 »am 180,- 

——-—— ,  

Subtotal (Vonoort) 3.110,-    1.550, 

8 Synthetic Glues 
(hot prettlng)                                200 ** 160,- 

9 PVAC-ttuM                                   10 k« 20,- 

Subtotal (Gluet) 180,- !     70, 

! """""= 

10 Nltro-locouor 175 kg 580,- 

11 PU-Ucmjer 140 kg 700,- 

12 jlooching ond Staining MatoHoli 40,« 

Subtotal (Swrfotina) 1.320,-       530,• 

13 Pittino» 20 MM     '   1.200,- | 

14 Mitro» ond Glee) 20 MH 300,- 
 1 ,  

Subtotal (Fi*** end Ole«) 1.500,- !    600,« 

Grand Total for Raw Material» 10.7»,- ! 4.290, 
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1.4. What  Role DOCB This Furnitur« Productior   Play in the Economy 
of Developing Countries? 

The  domestic requirements of living room furniture concern in 

the first  phase simple furniture which are not too expensive.    Most 

important  are beds and wardrobes.    Standardised built-in kitchen 

furniture  come only second and finally are  simple,   not very large 

living room wardrobes. 

If the country concerned has a good potential  for tourism, 

hotel  room furniture and built-in wardrobes will  play an important 

role.    Both living room furniture and furniture for hotels can be 

exported to neighbouring developing countries. 

As part of the building up of its own industry,  it is quite 

interesting for a developing country to incorporate an office 

furniture   collections. 

For export to industrialized countries,  furniture programme b 

of high standard with exclusive veneers should be manufactured. 

Particularly furniture ranges of natural «rood have very good market 

potential  in these countries.    Mainly compact furniture components 

should be produced for direct export.    Mall unite and built-in 

furniture must be excluded,  since a lot of time  is involved in 

the assembly at the customer's place.    Designs and know-how for 

manufacturing such furniture should be provided in these countries 

by experts.    In order to keep the costs of transportation as low a« 

possible,   the furniture should be in knock-down construction and 

delivered  in parcels. 

The co-operation with a furniture factory in an industrialised 

country would be another possibility for export.     Furthermore, high 

class veneered furniture components for wardrobes and built-in units 

could be delivered additionally to foreign countries.    The componente 

are delivered partly unvarnished.    They will be turf ace treated and 

assembled according to the customer's wish (colour«,  type of leoquer) 

at the partner's factory in the developed country. 

Consequently, the furniture production in countries with high class 

tropical  wood could be a quite interesting and profitable industrial 

activity. 
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2.    PROCESS INVOLVED Pf ELATOOAKD FURNITURE PRODUCTION 

2.1. Production Plow Chart 

2.2. Basic Information on the Manufacturing Process 

2.3«      Description of the Production Flows and Departments 

2.4.      Working Operations and Possibilities of Machinery for 
Différant Stage« of Mechaniiation 
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2.2.  Basic Information on the Manufacturing Process 

The plant  comprise» the following flow« of main production and 

manufacturing departments: 

a) 

b) 

c) 

Solid Timber Plow 

Veneer Flow 

Main Machinery Line 

d) Ancillary Machine Line 

e) Surfacing 

f) Assembly 

Three main storage facilities have to be distinguished: 

a) Raw Material Storage    (veneer,  lumber,   boards) 

b) Storage of Semi-finished products   (intermediate storage 

c) 

behind the machinery line) 

Finished Product Storage 

The different furniture components will be  produced in lar^e 

series in the machinery section of the plant.     After having passed 

the machinery section,   the furniture parts are being stored in an 

intermediate storage room.    Prom this storage room the parts are ^oing 

to the  surface  treatment department and to the assembly department  in 

small  portions according to the  incoming customer's orders.    The  small 

portions comprise similar furniture model a and their size corresponds 

to the production of 1  or 2 days. 

In case the manufacturing flow is correctly controlled,  all  assembly 

parts for the  individual models  should be available  in the intermediate 

storage room so that the finishing department can operate  independently 

from the machinery department.     The number of parts per one series to be 

turned out by the machinery and the minimum quantities to be stored in 

the intermediate storage  room have to be determined according to prevailing 

economic conditions (monthly consumption,   frequency of turnover,   capital 

requirements and similar factors). 

The intermediate storage room must also contain the reserve furniture 

parts,   while the storage room for finished products must only contain 

ordered furniture, which are being stored to assure the most economical 

distribution.     Sinoe a certain excess quantity of furniture will 

eventually accumulate in the finished product storage,   owing to the 

required constant production,  pre-determined smaller portions must be 

maintained.    These excess quantities consist of unsold furniture and will 

be directly disposed of according to the future  incoming orders. 
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2.3> Description of the Production Flow and Departments 

2.3.1.    Solid Timber Flow 

The solid timber flow compriae« drawer parta,  edge protection 

strips,   lega,   baae parta,  ledges and similar items. 

Softwood lumber storage haa not bean provided for.    The 

disposition of these materials dependa on the availability of 

this material. 

Since hardwood is subject to the danger of deterioration and 

cannot be felled at all times, storage facilities for a 6 Month's 

supply should be available. 

The transport of lumber from the kiln drier to the saws is 

done by a side-loading forklift truck for a factory site of more 

than 120  labourers. 

There should always be a substantial reserve of dried lumber 

so that the manufacturer will be independent from the drying 

process.    From the cross cut saw,   solid timber goes through the 

trim saw and multiple rip saw,  planer and thioknesssr to the 

storage section  in front of the main machinery line *M the 

auxiliary machinery line. 

Parts which must be joined should pass through the machines 

a second time.     Core ledges are bundled at the gluing   station 

and stored in front of the press. Drawer parts go to the table 

milling machine after siting (grooving and   dovetailing, 

partly dowelling).    Finally they go to the sanding line.    The 

production of core material is done away with if only partiels 

board will be used. 

2.3.?.    Veneer Processing 

The sise of the veneer storage room depends ohiefly on the 

number of high grade veneer speoies to be used.    Veneers for 

interior parts and cross banding veneer« will likely be 

available promptly so that a large storage area will not he 

necessary for the latter. 

The storage and transport of veneer« should be do** oa 

special pallata which can be moved by means of a small side- 

loading fomlift truck. 
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The machinery and equipment Mithin the mniir processing 

department art to be installed in the following   sequence or 

production as shown below: 

••lection of veneers 

narking 

erosa out ting 

joint-cut 

joint-gluing 

ohecking on the glue bond and hand laying 

repairing 

The veneer processing line ende at the prece in th« main 

machinery line. 

2.3«3<   Main Machinery Line    (Flow of Boards) 

Hers the main quantity of the material haa to pasa through. 

Parallel to the solid timber and veneer line,  the main machinery 

line starts at the end of the board et o rag« room at the front of 

the factory hall.    Th« transport of the boards to th« sir,er should 

be done with a side-loading forici if t trucie. 

For the siting of the boards in small  factories with less 

than 80 persons,   a circular bench saw has been provided for.    If 

the factory site exceeds  120 parsons,  a 1-blade saw Kith automatically 

movable saw blade also has to be ussd. 

In small plants a multiple opening aluminium-platen press 

is sufficient for th« veneering of the edges.    Furthermore,  a 

through-feed short-cycle press could be used. 

The final sising is most economically done on a well 

equipped double erose out saw.    Only if the yearly turnover 

exeeeds USI 2 «illion is a double-end tenoner and an automatic 

edge veneering machine of interest. 

If the yearly turnover exceeds U3f 3 million,   we propose the 

use of an automatic multi-spindle dowel hole boring machine. 

Below the yearly turnover of USI 3 m i Ih on,  simple semi-automatic 

single dowel hole boring machines must be provided.    An 

automatic dowel hole boring machine can be directly connected 

to a dowel inserting machine. 
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The simple  sandinp machin« ia quite economic for sanding 

the surfaces in a smnll  pLant with a turnover of up to 

U3$  3 million.    Only  if the turnover exceeds this amount 

should the use of a continuous sanding machine be  taken into 

consideration.     In larger factories  the automatic machinea 

for 3izing,  edge  trimming and banding,   boring and sanding 

have to be  installed so that they can - if the output capacity 

will  be   increased  - be  linked together. 

A standard belt sander haa been provided for for finiah 

sanding of the delicate veneers.    This machine can alao be 

used for repair work eventually carried out after checking. 

Tue above-mentioned machine can be used in small aa well a« 

in large factories. 

?.3•A.    Ancillary Machine Line 

All  solid timber parta and boards of epecial shape have 

to be processed  in this section.    For ina tane«,  cutting of 

narrow work pieces  like baaes,  bad aidinga and covar« are 

processed here,     further silting of plywood stripa for edge 

veneering production of bevelled and irregular parta will be 

done here   like dowelling of amali  parta and milling of lock holea. 

Standard machinea like table type circular aaw,  medium/heavy 

table type milling cutter,   pneumatic edge veneering preaa with 

electrical  heating,   a amali dowelling machine and an overhead 

milling cutter or chain mortiaer will be inatalled in thia aection. 

2«3«5«    Surface Treatment 

anali quant it ice have to be bleached and ataina« »anually 

(aponga,  bruah).     Por drying at  aabient temperature,  whoolad 

drying racke ahould be used.    Ver quantitiea of mere than 

500 aq.m. per 8 hour shift, drying ahould be dona by foroad air 

circulation in a drying chamber.    Only if the quantity exeaeda 

1.S00 aq.m. per 8 hour ahift ahould the uè« «f continuava driers 

be conaidered. 

The epraying of «all part« and «dgaa of panal »arta will 

be done in a water curtain aprajr booth. 
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Up to a production of approximately 3OO sq.m. per 8 hour 

•hift,   the application of lacquer to surfaces  is done by spray 

gun in a spray booth.    Above  it,   the une of lacquer application 

machines should be considered.     In the cace mentioned,   a roller 

coater should be provided for thp  primer coat  (nitro-cellulose) 

and a curtain coater for the top coat.    Quantities less thin 

1,100 sq.m.  psr 8 hour shift can be  created   nth only one curtain 

coater for tase and top coats.    Por drying,  multi-deck rack 

drying trolleys are used for stacking in a siwnly constructed 

drying chamber with effective air movement. 

Ths denipptng of the base coat  is done manually by pneumatic 

portable hand «anders or by an open belt aander. 

Capacities exceeding approximately 1,900 sq.m. per 8 hour 

shift  justify a lacquer drying tunnel.     In the case of this 

study,  a flat belt drying tunnel is chosen for the sealer coat 

and for the top coat (polyurethane or aoid-cataliied lacquer), 

a lacquering line consisting of fleer type chain conveyor, 

multi-deck rack drying %-olleye ana drying tunnel. 

Single storage lacquering lines offer the advantage of using 

through-feed sanding machines fer intermediate sanding (denipping). 

2.3.6.    Assembly 

The aeeeeibly is divided inte three nain sectionet 

•)    Aeeeeibly line for large furniture 

b)    Assembly line 1er Incidental  furniture 

•)    Individual working plaoes fer bed assembly, mirrors 
and fer carrying eut  . epairs 

The aeeeeibly lines are divided in a transport and roller 

conveyor eeetien. 

In the transport Motion,  the dowels are inserted, 

fitting« »«anted, notai »ande sorewed en,  drawer« glued together, 

etc.    These epe rat i one have te he done Wore the actual assembly. 

P»r instane«,   m the enee of     wardrobe assembly,  the preparation 
is as felloe«! 
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Tram»! H lia* for enrona« pnrie to fart MMAI; 
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naé« ne a e 1 lain« ««neh oa «alea ine gané« «111 «• Bavai fran 
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1« in« renay feaé« 1ère ay aakinf aa« «f fravlty. 
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Working   operations   and    possibilities   of    Muchintry 
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Working   operations and   possibilities  of  Machinery 
tor different   stages  of  mechanization 
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Working   operations and   possibilities  of   Machinery 
tor   different   stages  of   mechanization 
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Q   »owi 3,4    70  I SK 
1 L 

»«Ml.    nr/f.n»', ;'00dc(» Hata« 

banchi** rt» 

Q: ama 4,01 IK 1 SK 
I L 

vertical Brindi« mawHar 

Q¡ «wd :   3.0Ì   40 ' « 

Dot*     No» "  mi 
1        I        I 

•jf.orf»'   »incfiiWi       fOOO   cup  fa»« 
;USt    "A 

4.3 Orilli.it rf    loci ..y   Mal èllllni < 
«amftvcrtan     I vie« 

•me fi "Int 
Q:   tuffici««) 

4.4 Marrtlina 
ItsVi inMrttaf 

• S   40 I SK 

•««Mil !•*• •« 

»««•*) fio*! >*»M« 
•4* IniMri unir 

«wKe*4 ajad!« 
«llh Infaaa unir 

Q:  fM«J 3,4 100 1 SK 
1 L 

0:««a 

•ar Mas dravnr m* I 
Mnaji *4w rM MPa* | 

•w*Mnt «In IMM. MO apt 

Q—d 14.01100 i« 

j,é! i« ; » 
!    M 

nwlrl-arnal* é>lttl<i| 

Q   ajrTlalaM 

•) iia»M I«* —mot 

I,*   »1 SK 

•MtlW« Win« 
iwMn, vtrtiol ma 

Qt mmé 
Ti   » 0,J5 MI 

4.4 100 II SK 

4.» Su* 

Q: luti«!«"! 0,3)   M 1 SK 

ahjalna |i| «*•• :   •«*)    «*|l  S* 
nana «ava*« I 

2,0 100 I SK 

i i,« se i w 
ili 

! i   I ¡i. «M.        I  1,*!  Njl 

«) *a»M I«* iwrtlriwj 
IMMMM> Mr MmlMf« 

b)  ra»»«r 

Oiaaaa 

laealljr 
!>• 

pr—lm uniti 

4.^'0 I W 

hrtJoTvAp 

I,*| Ml ¡1 SK 

l.olwO I SK 

4.« MO II S* 
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ASurlaco   Tr Lit•, 

>.l 1 InclavnMl 
»»reylnf of 
aaoo cot and 
fini ih «il 

vmi>lf  '***)< h r-J* •000     4    in 

•andina. 

U. 2 Eaao ajravlna:    •»»» «fl* »ray *»H 
win taiWt"*j Wt 

wafer curtvfn .pr-y wall 

««Alna «I««« 2300 mm        6,4 100 1 SK 
1 I 

locali; «ad« *»ri< ttiteh 
aartoWa hand rancar 0,3   30 I SK 

N> |f        r ;  .1.     •'••   '.   t. 

•iXX      ., 
f    •<• 

watar curtain >pray woll 
«I * turning nal* 
warfcina width 2300 mm        6,4 100 1  SK 

I I 

»Ini* 

4.2ía>Nanal 
•Mintna. 
•ylna 

«•Alna width 2300 mm       6,4 100 I SK 
1 I 

0,1  10 I SK 

loco! ly  mod»  •*>rit  ^*nri 

* 

0,3    » !  SK 

«atar curtain away wall 
with tomona, Hata 
warklnf width 230» am        6,4 100 I SK 

1 L 

water curtain »roy wall 
with tomlna «abiti 
working width ¿500 nm        6,4  100 1 V. 

u 

intormodioto lacquar 
•andina machino '0,0  100 1  SK 

with ratio» or otcilaNne 
cu* I on 
tabi« lii« 2500 < 900 mm 

watar curtain «way «rail 
with turning tabla 
wo-Vina width 2300 tm        4.4 100 I SK 

1 I 

locally mai« »or* bonch     0,3 100 1 SK 
and aarlaMa hand andar 

with 
and aru* 

Q: tuffiatant 

Haln a>y*nrj In »«V-tvaa 

0,1   20 I SK 
I I 

iooally ««d« «or* bone»    0,3 100 1  SK 
and p«tabla hand aatdar 

watar curtain awny ' 
with lumlafl MW« 

4,4   21 I SK 
1 I 

4.3 Daduflni 

4.4 

manually with am* 
araaMi f «a 

wé   o.ii at 11 

aaMant a« pa'in/i« 

•tain «Tylna. In racfc-ryaa 
Irallayt 

arylna. In alr-eandlKanad 

*     1.1 - - _^^ajM 

ItaJuH with 4.4 

ara^ajawra) tamal 
tat* 

3,1 KiO I S 
I I 

4.4 taw «a* 
raid 

air 11,4 10 

14» MB 

Qi vary aaad 

wiln-drylnfl In raaV-tyai 
troll •/« 

drying In «Ir-oenaln'anai 
raam 

bnaMro) maaSin« 

llnkad with 4.4 

a) 

»,0 100 I s 
I L 

3,2 100 I S 
1 I 

b) 
iidta i»d »erta« 
llratad with 4.* 

wi* 
awjkhaj ata* ! 

4,4   JO'I » 
4,0110» 

11,4 100 

1ÍWW ^••l-)»*JaMl ÄJ 

IMad with 4.3 

14,0 I» 

rallar tana* 14 

Man 

Tí arii vim mut 4 HJ.-,   mun 4v. ' » Hw WM«W«W  • ww 

harry ryaa at 
K«n 
rail« hwf* < 
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-¥ — 

».6 Drying 

6.7 iDenipping 

v i TU il*1 macr "'fj'( pooo : up I«*».- 

ryp«  troll«/! 

drying«!   ampian! 
retnp«ratu> 

Q: tuftUiant 

apon bolt tanoW 

301 

6.1 Pinal colt 
(flaw costar) 

6° Drying 

Noi*     Caput ily   raff»   lo 
'>lng# Ht   100 % 

H»Our    I : W<»i*J    '•» ' M«i «uHW    I • 

middl«   matrinpr, I'OOO 

i ' I   \ 

cup llijtxjur 
% 

lacquer drytiaj tu raak- 
typ« »allay* 

drying in air 

rssi L 

Dal«    NM X  Mia 

.Hjvancert  nHicmnery       |'000 
lUSl 

lata* 

l.Oj   30 I SK 

Q: good 

•) vtutor curtain tpray      |  6,4   39 I  SK 
wall with fuming MM« I  I 
wonting width 2500 raw 

b) an« head curtain I0.0(   10 j 
coaling msottln* 
working wld* 1300 mm; 

Q: vary good 

tacquar df/ing  in rock 
lys« Irill«»» 

drying«'   ambiant 
temp «rotura 

Q   wffie!«M 

Inhrrmadtat* lecajMV 12,» 100 ¡I SK 
«andine i UM hin« «rlih |        \ 
amaotMng and iheWIng |        | 
roll«» • «KlIMtnf unit ! 
working width 1400 mm j        j 

Q: vwy «and ' ! 

loojuar curta«» eaeflng      I0,0|   » I MC 

Iacamar dryin« Kinrwl        10,0 WO 
(flat oanvayar) i 
width 1400 mm I 

«ajMHT axtra.tian una     I        | 
drying «an« Í        1 
aaallng tana 

O: very aaad | 

12,1:100 

machín« 
ha 

Q: vary | 

1 L 

•anding maahlna wtei 
tmaelhlng and aaaMMk] 
rallan or »tell rating «ali 
waving width 1409 «a» 

locouar curtain caatlng      U,»| IM 
machina 
aaubl. haad 

a) lacador aYying) '" 

*/int M aV-camf- 
Hatad rae» 
Q' aaad 

a) 'loar chain convtyar     20,01 100 I SK 
far raaV-ryaa »allay. I I 

drying la aaanal with 

vaaaat a»tratti«n lana' 
drying «ana 
caaling «ana ¡ 

Q: vary aaad 

a>y«ng In tunaat «Ml 
vapour ««tractlan uno 
tying .an. 
aaailng aaaa 

ing 

'J*'. .'(W.JI4 •HI in, •*H mrm**" 

Ha* aheln aanva»*? 10,0 I« 
lW   tBdaam->f^aJt   WHÌWfi 

I SK 
» I 

I        I 

I L 

I        I 
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limn   Alltmbly 

2 cor COM camal 
nanti: lidat, 
barrami, baa 

aimrvw* "<nr ' "ipr 'ü«(»,   uni 
.f- t    '>' 

' I t 

ally  »«J»  pra-aam-mblyO.J   75  I   SK locaily  -*ade  pre-aaeaml   y   2,9 100  1   SK 

IX 

7.3 Glu« a, 
cariar 
aar eau 
I y ara» 

Al   Orman aro- 

r 

,42 Drawari flltinf 

'Al  Doari ara- 

1/ 

M*)« and hand «aalt 
•aaia il» 2000 « «00 mm 

lorali»   -na*«   lift   ruck       0,2  100 

» ••>   mod. limala an*.     4,0   MIS« 
natie carca» aran II 
".inually   »djuatable 
«wo aratain« paatlblHttat 

Tv-Tdlp    ir„jí r • net y ' °        4      lt*n 

Mala wi* alaclriaal 
Mali and automa«: r 

nal« tita: 2000 a MO mm 

¡ocal iv -nade   lift   r*c!< 100 

(lúa aaalieation manually 
•iza-   (2 > 1400) » 600 mm 

locally made drawer- 
ajualna) device 

y MMa 

0,2  MillK 

labia ii i.   1400 «400 mm 

on ilidlna «0    1 

loaaMy 
0,1' 

I,,!,.   ~„K   n.P  .-   en..-   4,0    »IS*. 
mafic oarani aran '  '- 
manual, aaaawaata 
two amain« aaadMllriat 

glu« aaallaation manually 
••n (2 » 1400) « M0 mm 

••'>     t    .yx.i 

n    i    ..    Tiart*    Ff»   iflRi-nl  .J   2,0    100   1    SK 
tabla with alaclriaal 
tanti and automatic 

«bla tita: 2O00 « 400 mm 

100 

¡ocal l.v  -nado  dr««rr 
•kialna. devUa 

»nimbi» on didimi 
banch 

0,2   H I SK 

90 1  SK 

0,0» 

laoally aaaa ir»-aaaa»bl»0,l   25 I SK locally aad. pra-aaaainh.y  M   M I ?K   i orally *«4e or.- 1.» I» 1  « 
* 4KKArMà\L^jtKbtÌA 

|7.il Doari flMaa 

I7AII 

«aWa iui 2000 « 400 «ft 

locally aad«  lift  rack 

ir an ilidln» 
0,0» 

« I SK 

. >ral ly -nade  pre- 
afn#»mrly   table 

taWa 
«toalrtc     aaafc 
«•Ma da», 2*M • «00 mm 

locally aad«  lift  rack 

carca«, proa        4,0 IDG I  SK 
machanli«d,od|uiajbla '   1 

flu« «»plication with 
flua sun 0,5 
Mia   2*00  . 600 mm 

c fluoina. am       1,4 100 1  SK 

aja «ajanáil    arnia and        0,1 
aloclriual  taali 
tabla liza-   1600 > 400 mm 

rollar banch 

alacaiaal   raait 

I» 1   SK 

0,1» 

» an «Idlna, •0 I  SK 

l«oally a 
•HMirla 

I.Sj   at > SK    ,,.r<:   v "ade  pp. 
i aee*1       v   ' »r ' *• 

locally aaaa lift raok ; 0! 

[ «an» ta fit la 

iy m did»«] « t« K 
a*       »,«• 

0.0» 

1,2   »0 I SK 

locally aada   lift   rack      0,2100 

leeembl.v tabi« 
akatlric tool i 
«ad automatic acra 

local : y   -nao«   . 1 *'' 

»1/  on  gravity 
rollar banch 

•MBtM«     mail 

«Uccie     taalt and 

100  I  SK 
0,1 

W I SM 
banch, laaatly • 
atack-i*     !•>*• 

0,0»' 

hana», bBadtr aaaa.       0.6*1 
NI Sa 

li ,«TJJ Kill -'iHLW M «PU,     afül UK* ' I -n» lwB».»4T«    • WW, 

i,» m i SK 

locally  «ad«   nf».   rac«      0,1   lOB 

y  m  ajavlty 
rati« banch 
atactic     kjali 

ly an ayavity 
banch 

ata*»l«     «oal> 

0,1 

0,1 

Ml» 

10» 1  SK 
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mir '      t'»'T -" » '000     '4    in 

tig   Corco» 

1.1 rV iimwhly 
1.2 earca» . orno- 

nanti   lisa», 

middl« «a». 

. 3      Col coll 

,4. I   Draw.fi 
pf.-ottomWy 

i4.2 Drowor»  fittirn 

1.1 :  Door» 
ar«-a*wmaly 

8.Ì2 Soar» fining 

Au.mbl y 

loc.lly  -nod.    .i» 0,4    7S   i I   S* 
...orMy  tabi» 

Nu«*      ami -»y  -»»•">   'o 1 
>*">*  J'  ''   '•' _      J   i0.»     *»*w 

¡•Ü00¡    jp   ¡ntti 

MWt >!•: 2400 « 000 na» 

locnily   »•«!«   : : ft   roer.     0,2  100 

•Of* 
I    •* 

loo.lly ~d. ,~- 2.9 >«    » »    »«"l* «"  '" 2,0    "» I "  • <- 
MM.t,lV   tabi, aaaataljr   tab,. • 

•Ucfrio     raal« me 
auromtlc f—T 
rati. iii»  2400 »000 

I 

«NinWy »i «lélna !•.'' ' 
»inch,  locally -né» W    ' 
Hone raali 

locai iy  «*4«  irai 
aluainf a»vic» 

y Mbl. 

locally «ad.  urt  racl 

ly an aiding 0,1 • 1 * 
•ally -né» Wit 

Harm taali 

•local«     )«•*> axé 
au la» tic »ara»»or 
Mal. ti»   2400.900 

locally Ma*  urt i»-» 

ly a» ayavity 9,H MI'I S« 

ratlar tañar. > l 

0,2    Mil»    locali» aad. ir 
aluaina, éxrlM 

0.1 

0,2   K    1 « 

»Mo ilia   1600 » 400 -m 

aaamaly v\ ilidin» 
boneh,   locally "wo* 
bond loot» 

lu-.-aily »»de pr» 
MM-wbiv   tibi« 

0,1 ' aajamWy a» »114 
i «0    1 »   taneh, laaally 

.i—».*« afratna pw    '1,4 101    I Sid 

i ara)      0,1 

0,4   n   1» 

tabi. >ii.  2400 »iOOn» 

atache     »aalt 
MM. HU: latO« 4M > 

o,«'      i vi e-»»*/ » r-»"r        oumis* 
I  ag rallar tanati 

ataorlc     H* 

locai'y »a*, »r» 
m—»ly tati. 
•lacr/ic     raal« arai 

1,0 IM 1 W locali» aaéa oia- 
aaaaabl«  taci, 
alacela     Mail one 

•at. HM: 24« > 100 mm 

attorno! y on «lolnt 
bonch,   locally moo. 
hand rao!» 
Mal. il«»- '400 «òOOmr» 

0,1' is« 
I  » 

ft0,|»)i«;»»'> «io 
cana. 
K> lit  i« 

0.7    CK** i 

tly an »tiding •,!      M   ' **• 

•JWO HIO   ltW»aO0<im 

__     I, «,«!*«. ».I   •   »II*. 
k>n<h,  laaally Mé», '        ¡ 

iiim.ly a» élatraj 
banch,  laaally «a» 

MU* <••»  IMO «41 

laaally 

0,1' 1SK 

D,l 'H ISK 

2,0   rM 1 * 

MM. ttaa: 2400 « t0t< o» 

«aarMy •>< «ravity 0,l|>MISK 

ratta tañen 
atacVia     Malí 

l09Art      •,)• m 1» 

Mat. HM:>4M>M0aM 

Maio HI*   1400.4» «ta. 

M in 

n* 
H»:1M0 

6,1      »   I ¿K 

0,2        U 

atœtnc 

•y.,,-*!»/ «.'   !•**•'* 

2.«        II 

i, ,.n',i mw .'tpi-wq ww,   MUH <ni> ' i >fci Mjifwi-J   • m 
i    » 
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f.2 

1.4 i» m 

%,i m 11 

•fa« MM »Ml 

laaally «a»» UM in«     «,lj I« 
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«lot»     ''!{'*'I.     e'*ri   >0 
ski.j» v 'an". 

T id)»   mocH'iar, ' 'CM ,!*    »w 

laoaUjF ••*• »«•- '<• •• 11 * 
•Mwkljr tallì« 
•lacM«    «jpba-a M»   'I 

Doli     No* *   «an 

'us!   H ! 
I 

if>o«U/ aaa» lift rwk     •,! IM 

I       ! 

yar,' 'iw 

laaaUj —*• I»»- !,•••• 11 * 
HMkl)  takla 
•)•««.    «a* a* »,» »•   I I 

•Ma riaat MM > Mi 
i 

lsoalljr aaa» lift raok   •,! IM) i 

aaafcaaiaa «Mn »,* *• ;' 

W..H-,  *U.,       »•? 't<v,w'» m 

M 
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»Of      '•»    i *!)%**     V<  «I -.'   '      r 
rV       *,„     't    * 

,p#'    :'       '>• 

I  Simpl«   machinery 
.»n.o.r.*    ;"v • '       ••»'•"-»• 

I >    • m.i  MM 

9I1C|I IM[ION. M ' !•[i I[N O J O^C At C » 

, ill J 

II  TUddi»  wachiotry 

.»H    USI 

! 

FVIINIT  III   M^NUFACfUIINO   riCfG^AMMI 

*y M4n 

1.1» 

i 11 Strips'1»"""« 

4   Can >•***> 
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I   eoftt r«l• 

4«t»«fr.    I 4.1 
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«.«ufa. M ta* «Hk      I M » > 
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ear« lapin« aavlta 
M 
M 
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I I 
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2 
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lor   H» chota*   prtKliKtiíW  copody 

Not»    production   capacity 
a» p»f ene*  i 

Loû»     ¡>p»ral'or>» 

, URS   Iw w^w^w^p 

I Simptt   mochtntry 
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1 %     r*strrm1 
' | j'OOÙ US* 

l».íl 

7 ' CaiN»*/»»»** 
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1     2     2 

•»#• M^W)     i   ; i«,« 
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haavy «M»wH« »Wal ¡1 *.• 
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aaa aartaaatalIj 
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i   i 
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4.2. Criteria for Sslsctjon of Alternative  I or Alternativ» II 

Ih* decíiion about  the sii«,  the investment as well  as the  labour 

forcea of an industrial undertaking is to be considered from two points 

of view: 

1.       Point of View of Economica 

There is the desi and to create simultaneously with the 

erection of a factory also work posts,   and to produce with a 

minimum of invested capital  and a great number of labourers. 

For developing countries factory model   I has been chosen 

fro»*  the economic viewpoint due to: 

1. the minimisation of the invested capital, the equipment 

of the machines, installations and buildings have been 

kept  in a  simple form    and 

?.     the low level  of education  and the   low level   of wages 

of the labourers available   is to be taken  into account. 

2.       Point of View  of Industrial Management 

It has to be guaranteed that  the  invested funds will  be used 

efficiently for an  increase of the  productivity to assure the 

competitive capacity  and the profitability of the company- 

The  amount of  funds  invested depends  on  che  level  of wages 

of  the  location where the factory will be erected. 

If one comparea  the total invested funds and the  labour forces 

ef factory model   I  and factory model   II 

tot-*l   invested labour force 

factory model I 

factory model II 

funds 

U3I 1,440,300 

USI 1,840,100 

1?7 

1S1 

on«  finds that in model  I the invested capital  is greater by 

USI 400,000;    however 46 fewer jobs are created.    On the assumption 

that  an application of high quality  installations (model   II)  should 

«mortise within 4 years with an interest payment of capital   of 

10J£,   the annual surplus charge of model   II would be USI 110,000. 

M hen choosing model  II,  the personnel costs must be  reduced 

annually by this Mount. 
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Model  II «mploy« 46 persona less than model  I. 

"f^0'000      -    USI 2,400 46 labourers 

One shouid decide on model  I,   provided that the  annual 

average  coat of a  labourer  is below USt 2,400.     In cas« these 

costs considerably exceed USI 2,400  par year, irodel   II should 

be  chosen. 

CONCLUSION 

The  exampLe by meana of thia study  shows the comprehensive  volume 

of tasks and  joos for planning a furniture  factory. 

The  first building phti.ee  of a new factory ii trx most  expensive 

because  of the  important   Investments which bacome necaaaary,   e.g. 

site development   with   roads,   water and electric supply, 

drainage,   transformer station,   boiler house (if necessary) 

and  compressor plant,   silo  for shavings and dust extraction, 

administration  and  welfare   rooms. 

Those   Investments   form   the basis  for all   further factory and 

rapacity  extensions.     The   first building phase should be  chosen so 

that   an  ori'inic development  and extension will be possible  at  any tine. 

P'irnis  specialized  in  industrial planning have comprehensiva  know-how 

''or  tins. 

Important studies must be carried out before planning a factory,  e.g. 

- market  surveys 

analysis of choice of site 

- analysis of industrial structure 

To this le long details 1 nee  location of the aite to main traffic, 

raw material  sources    aaUs markets,  provision of labour force and 

training of employeee,   etc 

For these jobs,as well   'ó  product planning and the corresponding 

process techmcnies,   layout  planning,   installation plana (electric, 

compressed air,  snavin^ and dust extraction systems, means of conveyance, 

etc. ), improvement  of work  posts,   instruction of personnel   and commissioning 

of  the   factory. on:v  specialized  consultants should be  engaged. 
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