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INTRODUCTION

This atudy deals chiefly with the manufacture of box-type
furniture made of flat boards, e.g. particle bcards, plywood and
blookboards, hardboards and the iike.

Few components are made of solid wood, for instance plinths

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

This study compriges the following types of furniture:
bedroom, hotel and guest room furn.ture, living room wardrobes,
sideboards, wall units for bed and living rooms, iursery and
teenager furniture, kitchen and office furniture, incidental

furmiture and hall furniture.

A prior condition is the manufacture of the furniture
exclusively from natural wood derivatives. The surface of the
furniture should be of wooden materials (veneere) beceuse surface
materiale like melamine formaldehyde laninatee or PVC foil, polyester
asd similar materials are very expensive to import into devsloping
countriee. For inside and inferior outer side parts, nitro-cellulose
lacquers have been chosen; for high clhsse outeide surfaces (e.g. doors)
polyurethane lacquers or acid-catalizsed lacquers will be used
for the top coat. Expeneive lacquering materials which would
have had to be imported have also been dispensed with.

On account of the wmriety of construction possibilities and
procees techniques for the manufaoture of box-type furniture, the

working onerations are m;nifold and the possibilities of combination

almosy unlimited. Due to theee facts the machines available on the
world market vary considerab’y in construction and quality. With
regard to the progressive improvement of procceeing technicuee which

are of irterecst, the development of the machines is almost unlimited

and subject to continuous conversions.

Coneequently, it is not poesible to draw up a standard furniture
factory. Despita thir fact we tried to elaborate some etandard
exumples with particular reference to developing countriee.




This has or!y teer. possible by the above-mentioned restriction
to box-type furniture manufactured from boards and by restricting
tlie huge varicty to the main processing te~nhniques which are of
interest for 4 veloping countries, as well as on account of the
restriction ot producing wcoden surfaces and using simple finishing

methods.

From ta's study the reader will become acquainted with the
problems which arise when manufacturing box-tiype furniture. It is
shown which machinery and plant should be chosen for the given
personnel situation and capacities, the order of magnitude of the
investment and instaliation costs, the space requirements and
finally the capital re.quirement for furniture factories of

determined <npacities.

As the size of furniture factories is limited in almost all
countries to factories with an average of 100 employees

(1abourers), the followin, examples have been chosen for such a sise.

1. BASIC DATA AND MANUFACTURING PRUC RAMME OF THIS STUDY

1.1. Study Based on This Manufacturing Progr-amme

The capacity calculatiom of this stud: wer: based on a bedroom
unit furniture range in accordance with the attached drawings 1a and 1b.

For this redroom programme the tollowing daily output figures will

be eached 1 terms of basic units?
Nwiber of units
. per day
d-dor WArdrobe
with top sections and 4 drawers in the base,
hish grade veneer, carcass narts and snelves
nitro-cellulose lacquer (i :ted, front part
polyurethane or acid-catalized lacquer treaird 20 - 22
Double Bed
nigh grade veneer, head toards, polyurethare
or acid-catalized lacquer treated, all remaining
parte lacquer treated 20 - 22
Fedeatals
with door or draw2r, hirzh grade vencer, carcass 40 - 44

parts Aand inner parts nitro iacquer treated, {ront
parts polvurethane cor ac:d-catalized lacquer treated

Mirror

with . arket 20 - 22
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This bedroom model has been seiected tor this study because
this prototype has all the manufacturi .g features occuring in a
furniture factory, such as: the prucessing of high grade veneers,
common verieert and cross banding veneers, the processing of
particle board, plywood and solid wood plus certain parts or
blockboard for supporting eiements such as the caliinet base, and

the production of drawers and similar items.

Tr.e surface treatment includes bleaching or staining before
the appliication of nitro-cellulose, polyurethane or acid-cataiized lacjuer.
The polyurethane or acid-catalized coating has been provided for

all polished front parts,

In the assembly section, incidental furniture and big

furniture have to be handled.

Consequently, this study 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 sclid timber parts will be purchased ready cut and
procesced, the machinery line for the preparation of the wimber
can be eliminated. When only using particle boards, the machines
for manufacturing block cores and for cutting crogs band veneers are not
ne¢ded. Simpler machinery for the lacquering department is sufficient tor

treating the parts only with nitro--cellnulose lacquer.

By the use of further models, other manufacturing possibilities

. wWill be demonstrated together with tnhe rated output fipures.
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Sides ond Front Porty : Particle toard or panel, veneered
Drowers and Base : Solid Timber
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1.3 Compilation of Material to be Worked up

Pos. Kind of Material Averoge Requirements in

Evropesn Countries (daily 8 h)
Quent. | DM Jus §
o

| Particle board 22/19/i6 mm 10,0 cbm | 2.400,- °
or Blockboord

2 Plywood 4 and 6 mm 170,0 sqm 7%0,-
Softwood 1,2 cbm ‘ 00, -

4 Hardwood 1,0 cbm 400, -
Subtotal Boards ond Solld Wood) . 1.8%,- 1.540,

| '

High=grade venesr 0,7 mm 440,0 sqn  3.000, - ;
Interior Veneers 0,7 mm 300,0 sqm «  700,-

7 Cross=bonding Veneers 1
l,2end 1,6 mm  220,0 uqn  180,-

Subtotal (Veneers) 3.000,- 1.550, -
8 Synthetic Glues |
(hot premsing) 200 ke - 160,- |
9 PVAC-glues Okg  2,- 1
Subtotal (Glues) . 180,- | 70,-
| =
10 Niro-Locquer 175 kg ' 580,- ‘
n PU-Lacyer 40k 700,-
12 Sleaching ond Swining Materiels - 40,-
Subtetel (Surfosing) . 1.30,-' 530,-
,  BemsTITEE: | -
13 Fittings 20 sem ' 1.200,- |
4 Mirrars ond Glow 20 e  X0,-
Subtotol (Fitings end Gles) 1.%0,- | 600, -
Grond Tote! for Rew Materiols 10.7, - | 4.290, -
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1.4. What Role Does This Furniture Productio:. Play in the Economy
of Developing Countries?

The domestic requirements of living room furniture oonoern in
the first phase simple furniture which are not too expensive. Most
important are teds and wardrobes. Standardigzed 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 tourimnm,
hotel room furniiure 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 programes
of high standard with exclusive veneers should be manufactured.
Particularly furniture ranges of natural wood have vsry good market
potential in these countries. Mainly oompact furniture components
should be produced for direct export. Wall units 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 as
possible, the furniture should be in knock-down construntion and

delivered in parcels.

The co-operation with a furniture factory in an industrialised
country would be another possibility for export. Murthsrwmore, high
class veneered furniture components for wardrobes and built-in units
could be delivered additionalily to foreign oountries. The components
are delivered partly unvarnished. They will be turface treatsd and
assembled according to the customer's wish (colours, type of lsoquer)
at the partnsr's factory in the developed country.

Consequently, the furniture produotion in countriss with high class
tropical wood could be a quite interesting and profitable industrial
activity.
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2. PROCESS INVOLVED IN PLATBOARD FURNITURE PRODUCTION

2.1.

2.2,

2.3.

2.4.

Production Fiow Chart

Basic Infcrmation on the Manufacturing Process

Deacription cf the Production Flows and Departments

Working Operations and Possibilities of Machinery for
Different Stages of Mechanisation
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2.2. Basic Information on the Manufacturing Process

The plant compriseg the following flows of main production and

manufacturing depariments:

a) S0lid Timber Flow

b) Veneer Flow

c) 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
behind the machinery liney

c) Finished Product Storage

The different furniture components will be produced in large
series in the machinery section of the plant. After having passed
the machinery section, the furniture parts are being stored 1n an
intermediate storage room. From this storage room the parts are going
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 models 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 shoulid be available in the intermediate
storage room so that the finishing department can operate irdependently
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 furaiture
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 exoess 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 acoording to the future incoming orders.
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2.3. Description of the Production Flows and Departments

2.3.1. Solid Timber Flow
The solid timber flow comprises drawer parts, edge protaction

strips, legs, base parts, ledges and similar items.

Softwood lumber storage has not besn provided for. The
disposition of these materials depends 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 drisr to the saws is
done by a side-loading forklift truok for a factory sise of mors

than 120 labourers.

There should always be a substantial ressrve of drisd lumber
so that the manufacturer will be indspendent from the drying
process. From the cross cut saw, solid timber goes through the
trim saw and multiple rip saw, planer and thicknsusar to the
storage section in front of the main machinery line and ths
auxiliary machinery line. ) .

Parts which must be joined should pass through the machinas
a second time. Core ladges are bundlsd at ths gluing station
and stored in front of the press. Drawer parts go to ths tadls
milling machine aftsr sising (grooving and dovetailing,
partly dowelling). Finally they go to the sanding line. The
production of core material is dons away with if only partiecls
board will be used.

2.3.2. Vanser Processing

The siss of the veneer storags room depends ohisfly on the
number of high grade venser species to be ussd. Vemesrs for
interior parts and cross banding veneere will likely be
available promptly so that a large storage area will not be
necsssary for the lattsr. i

The storage and transport of veneers should be dome on
special pallsts which ocan be moved by means of a small side-
loading forxlift truock.
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Ths machinery and squipment within ths wvenesr processing
department are to be installsd in the following sequencs or
production as ehown below:

selsotion of vensers

marking

cross cutting

joint-cut

joint-gluing

chscking on ths glue bond and hand laying
repairing

The venesr procsssing line snde at the prees in the main
machinery line.

2.3.3. Main Machinery Line (Flow of boards)

Here the main quantity of the material has to pase through.
Parallel to the solid timber and veneer line, the main machinery
line starte at the end of the board storage room at the front of
ths factory hall. The transport of the boards to the sizer should
be done with a sids-loading forklift truck.

For the sising of the boards in small factories with less
than 80 persons, a vircular bench saw has been provided for. If
the factory eiss sxcesds 12V perecns, a 1-blade saw with automatically
movabls saw blads alec has to be used.

In small plants a multiple opening aluminium-platen press
is sufficisnt for the veneering of the edges. Murthemors, a
through-fasd short-cycls press could be used.

The final sising is most sconomically done on a well
equipped double orome cut saw. Only if the ysarly turnover
sxceeds US$ 2 million is a double-end tenoner and an automatic
edge venesring machine of interest.

1f the yearly turnover sxcseds U3$ 3 million, we propose the
use of an automatio multi-sepindls dowel hole boring machine.
Below the yearly turnover of US$ 3 milion, simpls semi-automatic
single dowel hols boring machines muet be providsd. An
automatic dowel hols boring machine can be directly connected
to a dowel inserting machine.



- 22 -

The simple sanding machine is quite economic for sanding
the surfaces in a small plant with a turnover of up to
US$ 3 million. Only if the turnover exceeds this amount
should the use of a continuous sanding machine be taken 1into
consideration. In larger factories the automatic machines
for sizing, edge trimming and banding, voring and sanding
have to be irstalied so that they can - if the output capacity

will be increased - be linked together.

A standard belt sander has been provided for for finish
sanding of the delicate veneers. This machine can also be
used for repair work eventually carried out aftsr checking.
Trne above-mentioned machine can be used in small as well as

in large factories,

?+3.4. Ancillary Machine Line

All solid timber parts and boards of special shape have
to be processed in this section. For instance, cutting of
narrow work pieces like bases, bed sidings and covers are
processed here. Further aizing of plywood strips for edge
veneering production of bevelled and irregular parts will be
done here like dowelling of lmall' parts and milling of lcck holes.

Standard machines like tabls type circular saw, medium/heavy
table type milling cutter, pneumatic edge venesring press with
electrical heating, a small dowelling machine and an overhead

milling cutter or chain mortissr will be installed in this sectien.

2¢3.5. Surface Treatment

Small quantities have to be bDleached and strined manually
(sponge, brush). Por drying at ambisnt temperature, wheeled
drying racks should be used. Por quantities of more thaa
500 sq.m. per 8 hour shift, drying should be donse by ferced air
circulation in a drying chamber. Only if the quantity exceeds
1,900 sq.m. per 8 hour shift should the use of contimueus drisre
be considered.

The spraying of small parts and edges of pansl parts will
be done in a water curtain spray boeth.
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Up to a production of approximately 300 sq.m. per 8 hour
shift, the application of lacquer to surfaces is done by spray
gun in a spray booth. Above it, the use of lacquer application
machines should be considered. In the case mentioned, a roller
coater should be provided for the primer coat (nitro-cellulose)
and a curtain coater for the top coat. Quantit:ies less than
1,100 sq.m. per 8 hour shift aan be treated vith only one curtain
coater for base and top coats. For drying, multi-deck rack
drying trollsys are used for stacking in a simply constructed
drying chamber with effective air movement.

Ths denipping of the base coat is done manually by pneumatic
pertable hand sandsre or by an open belt sandsr.

Capacitiss excesding approximatsly 1,900 sq.m. per 8 hour
shift justify a laoquer drying tunnel. In the case of this
study, a flat belt drying tunmel is chonsen for the sealer coat
and for the top coat (polyurethane or acid-catalised lasquer),
a lacquering line consisting of floer type chain conveyor,
milti-deck rack drying wollsys and drying tunnel.

Single storage lacquering lines offsr the advantage of using
through-feed sanding machines for intermediats sanding (donipping).

2.3.6. Assembly

The assemdly is divided inte three main sections:
a) Assembly lime for large furniture
b) Assembly lime tor incidemtal furmiturs

a) Individual working places for bed assembly, mirrors
and feor carrying out .epaire

The aseemdly lines are divided in a transport and rollsr
conveyeor esetion.

In the transpert eection, the dowels are inserted,
fittinge meunted, metal bande screwed on, drawers glued together,
stc. These eperations have te be done before the actual assembly.

Per instance, in the case sf wardrebe agsembly, the preparation
is as fellowes




Traneperd lims for carcass parts befers aseenmdly
Transpert of deors befere fitting them onte the carssss
Transport of drawers feor installation of same

The same principle appliee to a eimilar extent fer the
assembdly of incidental furmiture. The aseemdly limee in small
oise facteries are lesally Wilt and consist of eliding dencheo
with tepa of tempered harddeard or melarine sheets.

T™e actual assemdly lime for large furmmiture eenaiste of
s reller conveyer whioh has been installed directly on the floeor
level. The assembly lins feor ineidental furniture can ales b
made as a oliding Vench en which the goods will be meved frem
work pest {0 workt pest. A gravity reller cemveyer sheuld %
installed after the assembly line. The furaiture ie trensporied
10 the realy geeds store Ly making wse of gravity.
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1.6 Thick thiek ' ‘ | #hi olomaesnr [thicknessr ‘
planing cepaeity 430 mm ' capaeity 510 mm jcapusity 510 mm '
Q: good ' @ gued : Q. gosd .
T+ 0,1 o 1,2.100 1V SK§T: ¢ 0,1 mm 4,6 1001 SkiT: + 0,) Wm 4,6 00 | SK
1t (IS i
b7 Four-side four-side meulder [four <side mevider e -side mewider
maulding type of consruction: tyae of camtruction : o eonsruction .
fighst ! modium fhoevy
5 windles $ windies jwit': plover oquipment end
) & .‘d"v!‘
Q: goad Q. geed |Q: gued ‘
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1 ! 1t ! 't
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single sided orem owt L) davble sided aress ot :
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oquipmont weoching i
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T: 2 0,1 mm 8,0 91 5K T 0,1 v 1v, Va6 § 5K
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2.2 Rdge liming

wnd wimming

2.3 Celilweting

o) ww boneh
ontonded toble
oquipped with ball
costars
Q: gosd

T: + 0,4 mm 3.4

3,4

b) wow boneh te cut Wrip
boards |
ond overhpa orem cut'
v oqvipped with

ball casrers 3,4

plveing stend hend
hydreviia aporeted
ond cloeivionl hosting ber

Q: alfigions

o geoading meshing
with appertioming devies
ond twe rel lare

ompasity | 1300 mm

veorticel pane! sew
with wiemetic feeder

good

¢ 0,4 mwm

Q:
T

proumetic jig teble with
low veltege heating
oitashmont

Q goed
ST 0,3 mm

odge imming wpindle
single sided

Q gosd
T: ¢+ 0,5 mm

combingd drum end
ond thichness sender
twe rellon

capeeity : 1100 mm

Q: poed
T: ¢ 0,2 mm

glve wreding mechine
with dester rolier
sapurity : 1300 mm

lesa! mede fooding dovies

loss! made dustvonevel
dovies

8,0 2515
1L

3,6 301 ST,

1L

15,2 100 1 Sxif:

T

3,8 ©

1,2
1

i
1

0,3

autamatic panei cutting
saw, ligt tvpe of con-
struction

Q: good
T. ¢+ 0,2 mm

further sutometion pomible

single tided edge bonder
with end trimming and
ocd 9 Kimming unity

Q: very gead

¢ 0,3 mm

wide belt sending mechine
with pre-aunding end
finish wnding equipment
[dogree of hardness od-
justable

eupetity : 1100 mm

Q: very gosd

+ 0,1 mm

outematic feeding unit

wuth and dust-vemovel
jmachine

v greading meshire
with decter rellers

o) eapusity 2200 mm
b eqpuoity 18000 mm
dith<vosk

[longth 2500 mm

1,4 80008
1L

29,6 100 1 SK
1t
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242 Leying incally mede laying table ! i | locaily made leying table | | | locally mede ieying tuble
venesr ond Inner 1 | | venew end lnner | | | venew end Inner
i \voneer ore provided on vonoer aro provided en : : [veneer are provided on
‘o ally nade radk-type ; Jocally mate rack-type | i ! Jocally made rack-type l
i loys 0,6/100 ) S jrollen 10,6{100 ) § [rellevs 0,600 1
i L 4 i 113 1K
| i | } '
i i ‘ f ! ! |
243! Frem ydraulic d-opening hot ' i | I hydraulic é~apening 1 z @ening prem E
! luminium platen press ‘ i | Fnot aluminium platen press foed hart cysle
! loading morwelly h ; i stoam & hot water | nciple end evterelic
| siachicity heated | | | heeted with locally made
: lcapacity 2500 x 1230 mm ¢ i londing and unlesding i ) emp. 200 x 2200 mm ,0 {100
1 P V| com . ) enp. 3000 x 1000 mm 2\ ®
Q: good 16,0l 4 sk| Q: goed ,0! 70 ) 8K
‘ out bolt 3,0 (Y
Q: very gosd
| i[9 hydradle é~apening | i
1 . : prow, however ool !
pleten 1o sshiove high i
premvre }
i omp. 290) x 1290 mm | |
i i i Q: very goed ,0| 70 1 s
b E
o !
P.lli CuMting width [rirculer sow bench with | ! arem ewt W ‘ odé lenener
i pliding table and rip fence . oant to 46 dagrem h soering mw
! Lo th xcaring ww hogging sow
i b . 2500 x 300 wm pindle
'\ : : longth 1000 awn
| K3 slficiont ; i L [2: gued 1 vary gosd
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2.7 Cutting lengt | circulor saw bench with double croms cut saw duble end lenoner
sliding toble and rip aw conl o 43 degress Koring e w
fence with scari g ww hegging sow
capacity 2500 « “500 windle
Lutting length 2500 mm
Q: whicient = geed Q: very good
T+ 0,4 mm 34 1 SK|T 0,3 mm 6,4 45 15Kt + 21 e 35,0 10C 1S
[ 1 49K
|
2.8 .Edge bonding | locally made pneumatic single sided edge bon- dovble sidad adge bun-
land wimming | jig reble with low vol- ding machine with end ding mochine with end
uge heating oftochment wimming and edge Fim- wimming ond edge wim-
continugus methed and ming @nd wnding unit ming and - ige sending
porfable router unit
Q: wificient 3,6 30V SKl G: very good Vi, 501510 very gox 24,0 100§ S
1t . T i
Z 8. ) kdge sanding | single sided edge belt
I wnding mechine
confinueus methed . '
Q: goed 10,8 301 skl
i Y
b
2.10Ovilling of dowsl hole bering ‘ hevy cemiruchen dowel autemetic dowel mechine
| comwuchen mechine, vertien! and hole baring mochine, cantinuous method
‘and fitting harizontai edjusteble unit: vartienl end harizental 2 herlaentel unin
{holes 19 spindles —_— odjustuble unit 4 vertical unin
‘ 29 windies sapecity length: 2500 mm
Q: goud ' Q: gosd Q: goad
T 40,25 om 44 01T «0,25mm 6,8 MWISK|T + 0,15 mm 36,0100 1§
Y 't [ 4
2.11 Dawel driving | glue eppl) cetion: manuetly | glueing ond dowel &i- 2.10 1s linked with
dows! driving :menvelly | vingshond mashine : .
‘ autematic desble sided
X glveing and diving
. ' ; I machine
Q: whificient 0,04 10,1 1 | Q: good 7,0 40 15K . geed 16,0 130
2.12] Sending foes | apen boit sander ! o) omi autematic | o) wide beit sender with
' whie size : 2500 x 800 mm| i apen bell wnder . I premure cuthien and
| ‘ ! tabble dae : . roller
| | 2900 x 500 mm ! I hewv, candruciien
| t ! warking width 1100 mm
[ : top sending
Q: wificiont ] 30 zokl K| Q: geed (10,0 381154 Q. very good 0705
' ) it
i ‘
5 o
' b} wide belt mnder with s i b) autemenc dasbie belt
! premre shlon and ' ! mnding machine '
| refler ' ! ! i
L light sanirostion ! i i
! | warking width 900 mm | ' | i i
| | Q: goed 2,0 9015 | U very peod ®,010013
| i it
B ; |
N L
7 i | ! i
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z 13 Sonding inside | apen belt sonder a) remi sutomatic apen @) wide beit sender with
rable size : 2500 x S00 ruw . belt esnder pressure cushion end
table nae : roller
2500 x 8QC mm heavy ceretruetien
warking width 1100 mm
nottom sonding
4 safficient 3,0 205K Q: goed 12,0 %1 S Q: very goed 26,0 1001 5 | 4
N
b) automatic open belt
sonder, centinueus
methed
toble size - 2300 mm ;
Q: geed 22,0 501§ ]
L i
3
|
2.14 Cheding waork bench wark beneh work bench f
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3. Veneer Flog
3.1 Selection locat 1y made tabie and . PRETRE SR T B TERL AN SPCR P rmlly made tcbie and
waclng rack -typs wolluy 0,5 10015 | reck~type welley 0,5 100 15 |reck-type wolle, 0,5 100 '
I SK b SK [N
3.2 Cross cuting | @) 1ocally nade overhead o vanesr cirevla sow 3100 venesr clipper
crom cut Waw cutting iongth 2100 mm cutting langth 1300 mm
hand feeding
: good G gom G gl
T: ¢ 1,0 mm 1,5 751 5k 2,2 75 1Sk 3,6 100 1 5K
b) venser circular saw 2,2 751 5K
cutting length 3100 mm
hand fesding
[} qood
3.3 0o "tane geneer preooar nting a) venger ‘“” veneer ‘“W‘
- cutting length 2400 mm cuthing length 3100 mm
cutting length 3100 mm G: geed with dauble cutting
hand feeding 2,2 45156 ' 6,2 100 | SK| deviea 8,5100 11
b) veneer circviar ww
cutting langth 3100 mm
automatic feeding
3.4 Veeer veneer wlicing machine veneer plicing mmechine venesr wlicing machine
wiicing table mourted outreach 900 mm sig-reg methad
ouWreach 750 mm outreach 1150 mm
G gaod 1,1 301 54 Q: gaed 2,4 90 1 K| Q: geed 6,8 100} 5K
3.5 Checking lorally made check table locally mede chedk mble locally made checn table
T homimated ‘ Humineted illuminated
Q: good 0,6 1001 5K} Q: goed 0,6 100 | 5K} G: good 0,6 100 1 3K
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rip leee bonch with rip fonee honeh with rip fenee ‘ |
pliting autting size max. 800 mem outing siss mon. GO o autting size max. 800 b
Q. gocd 3,4 701 5k|Q: geed 4,00100 1 SK|Q: geed | "°l'°°t x
1L S , L
4.2 Revating vorticel windle mevider L Jversiant windie mesider U L arfenl pindie movider | ||
lgoeving ; wih infosd umit oo wil infesd unit , ‘
Iprofiting Q: geod . 3,0 401 5K| Q: geed (34100 ] k| Q: goed | 3,.,100'5. :x f
1 ! } . l ; | .
! ‘ ' :
| |
4.2:0vililng of local.y mede diliing du- “ : miti-gindle drililng | dowsl hele bering i
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jand fitving ' | ‘ ' harizantal edivsiuble unit .
heles Q: whiciont 0,3 40 K G wiident 1,8 20)1 sx|Q: gue | 4,4)100 3K} |
; | T ¢ 0,25 ) 1 i
|
‘ | | | | L
4.4 Mertising o marbie losks @u | |6) deple lek mortdng | | |@) simple losk meritng | I
losks inserting |  recommended ol machine far hminee | wadhine fur haminwe | |
Lo okt | 2,01001 5K locke | !..‘lﬂ‘l 5«
i i ' ! ‘
| ») otherwise hend b Co Co
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- 5 R P J Lo
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i Nord eperated i Lo lecally mads, o
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6. Surface Trhetment
k.| 1 1ncidentel portd water curteln wprey weil weter curtaln pray wall woter curiain sroy well
wroying of with ening Nhle with tuming toble with wuming rebla
bese cost end | werking width 2500 mm 8,4 100 1 5K| warking width 2300 mm 6,4 100 1 SK|working widh 2500 rm 6,4 1001 5K
finish cest 1L 1t nw
‘intermediste \ocally made werk tench locally made work henci intermediate locquer
‘sanding portuble hend sender 0,3 301 5K| wertable hand sunder 0,3 30 | SK{sanding machine 10,0 1001 SK
|
; with rolless or oscileting
cuthion
poble size: 2500 x GO0 mm
]
welwr eurtein wrey well water curtsin proy well weter curtain wpray wall
with trning Wble with tming wble with wrning table
wothing width 2500 mm 6,4 100 | SK| working width 2900 mm 8,4 190 1 $K| working width 2500 mm 8,4 100 1 SK
1t 1t 1t
hond mnding 0,2 90 | $Kjiocally made work bench 0,3 100 1 $K| ioccally made work benct 0,3 1001 K
: ond pertwble hard snder ond pertable hend sender
manvelly with penge water curtsin sprey well relier snining madhine
ond bruth with Wuning wble with dgering nth
Q: whiciemt 0,1 21 5K Q: geed 60,4 251 sk] "o Wb 140
it 1L |Qi very goed 8010015
. 1L
seln drying In reck-typs stein drying In reck-type stein-drying in redk-type
relieys wolieys wolleys
drying ot evhient drying In eir-conditoned drying In elr-condl Kened
orpemhre roem reem
moruelly with brvih ond 0,1 201 L | brudring mashine 35,2100 1 § | brudhing mechine 5,210015
edweat T A [ 8 IS
Hnhod with 4.4 Iinked with .4
‘ e
anbiont lwrpeine o) pre<hasting wmnel @) pro~hesting nwel |
weam hestod with oo hosted wih '
resiraviniing olv 19,4 100 reshvaviniing & 19,4 100
P
b b} pro<hanting nanel ) prehanting tomel
‘ l t infvg-red-hasting . infrn-ved=heating
| : linked with 4.3 linked with 4.3
: ' i
woter surtain groy wall . 6,4 2| 94 locquer roller cenling 4,0 100 losquer roller sonting 14,0 100
reller sonting | with nrwing tble I R mechine machine
-ah.man--! retior longth 1480 wm : hasvy type of caeiiue-
i i sinple tpe o amtive- ' Hen I
! Hen | reller longth 1400 mm !
1 P
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|
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6.4 /Drying locquer drying in rock- 30 tecquer drying In resk- | 7501 L | lecauer drying nnnel 19,0, 100
type holleys ' ! ! type tolleys } i | Mot sonveyer) } |
' : ' ' width 1400 mm !
deyingat ambient ‘ . drylng in sir~eenditiened ‘ !
temperats ' room : vapaur extre.tien 1en8 |
' drylng aone } 4
eneling zone C
Q: wificient ! Q: goed ) Q: very gued ; 1 !
i i ; : | ; i
y b | . l
6.7:Denipping open belt sender l 3,0 30:! SK| intermudiate locquer 12,8 moh SK] intermediete lasquer 12,8:100
! i P sanding mashine with | | snding machine wih | | |
by smoothing end dedusting i I smoshing end dodusting = | |
Lo rollers @ aacilloting unlt i relten or osciileting unlt | |
‘ i working width 1400 mm | i “ wghing width 1400 s !
. Q: good ‘ Q: very good i‘ | Q: very goud ‘
4.8 Final comt a) wuter curtain sproy i 6,4 N h sk lacquer curteln casting 10,0 ”l‘ SK| lacquer curtein cesting |1." 100
(Mow conter) wali with turning feblei 1 L ] machine ! ‘.' L | machine |
; working width 2500 mm ! one heod C b ] devble heed P
. i ' : warking widh 1300 v |
i b) one hoad curtein 10,0 %0 Q: vary goed . o Q1 very gond ; |
: ceating machine . : ‘ t
working width |mnﬁl i ! | : ‘
Q: very good J‘ . |
| 1 |
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4.2. Criteria for Selection of Alterngtive I or Alternative II

The decision about the sise, the investiment as well as the labour
forces of an industrial undertaking is to be considered from two points
of view:

1. Point of View of Economics

There is the demand 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

from the economic viewpoint due to:

1. the minimization 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 wagee

of the labourers available ia 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

of the location where the factory will be erected.

If one compares the total inveated funds and the labour forces
of factory model I and factory model II
tot~1 invested labour force
funds
factory model I U3s 1,440, 200 137
factory model II Uss 1,840,100 151

one finds that in model [ the inveated capital is greater by
US$ 400,000; however 46 fewer jobs are created. On the assumption
that an application of high quality installations {model II) should

amortise within 4 years with an interest payment of capital of

104, the anwal surplus charge of model II would be US$ 110, 000.

When choosing model II, the personnel costs must be reduced

annually by this wmount.
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Modsl Il employs 46 persons less than model I.

US$ 110,000

7 Tabourers - U 2490

One shouid decide on model I, provided that the annual
average ccost of a labourer is below US$ 2,400. In case these .
costs considerably exceed US$ 2,400 per year, rodel II should

be chosen.

CONCLUS ION

The example by means of this study shows the comprehensive volume

of tasks and )jous for planning a furniture factory.

The first buiiding phuse of a new factory is the mosat expensive
because of the important invesiments which become necessary, e.g.

s1te development with roads, water and electric supply,

drainage, transfomer station, boiler house (1f neces=ary)

and compressor plant, silo for shavings and dust extraction,

administration and welfare rooms.

Those investments form the basis for all furiher factory and
capacity extensions. The first building phase should he chosen so
that an ormanic development and extension will be possible at any time.
Firfms speclalized in industrial planning have comprehensive know-how

Yor tnis.

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

- market surveys

~ analysis of choice of site

- analvaeis of industrial structure

To this lelong detol1ls lixke location of the eite to main traffic,
raw material sources sal«s markets, provision of labour force and

training of employees, etc.

For these jobs,as well! -3 nroduct planning and the corresponding
process techniques, layout pianniag, installation plans (electric,
compressed air, snaving and dust extraction systems, means of conveyance,
etc.),1mprovement of work posts, instruction of personnel and commissioning

of the factory.oniv specialized cunsultants should be engaged.
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