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INTRODUCTION

This study deals with the production of solid wood furniture such as
chairs and tables. Only the tops of the tables are manufactured of
particle board and blockboard.

This study comprises the following solid wood furniture: 1living and
dining room chairs and tables, hotel and restaurant chairs and chairs for
public utilities, garden and camping furniture, school furniture (desks
and chairs) and upholatered furniture.

A prior condition is the availability of natural woodt. Imported
sxpensive materials lixe melamine faced boards and special lacquers will
not be used.

The following materials will be produced:

for tables and chairs frames: s0lid hard woois

for tabls tops: s01id hardwood or veneered chipboard
or blockboards

for upholstery: basio upholstery - rubber
NOSAG springs, polyurethane and neoprene
foams

cover material: soft cover (fabrics), viny! and natural
leather

lacqusr material: nitro-cellulose lacquer

for hard-wearing table tops. acid
oatalised lacquer will be used

On account of the variety of modsls and design, technology and processing
teohnaques, it is impossibls to elaborate a standard type furniture factory.

Despite this fact, by means of a simpls production programme, with
particular referencs to dsveloping countries, this paper tries to demonsirate
a study of a solid wood furniture producing factory.

The reader will beooms acquainted with the problems arising in the
msamufacture of solid wood furniture. Ths study indioatss which machines
and equipmsnt have to be chosen becauss of their oapacities and becauss
of a specific personnel situation, ths investment and installation costs,
labour foros and space requirements and finally capital requirements for
a furniture factory with certain capacities.

As in almost all oountries ths 4iss of furniture factories is limited

to plants with an average of about 100 employees (labourers), examples
chosen have a similar siss.

T, TURING PROG OF THIS STUDY
1.1, Ngpufgcturing Progremme of this Study per 8 hour shift
Chair A (Anne) 120 ohairs
seat and bdack upholstsred
Chair B (Jane) 60 chairs
seat upholstered, bdack with 5 cross rails
Chair C (Valerti) 60 ohairs

seat upholstered, back with § uprighis

Remarks: Seat md front parts (rails and 2 legs) of chairs A,B and C
are identical. Variations ocour only in ths back rails.




Chair D (rustic style)
Seat solid wood, back with 2 cross rails

Fxtension table, rectangular
1700 x 900 mm

Production urite per shift:

120 chairs

60 tables

420 units

1.2. Alternative Manufacturing Programme per 8 hour shift

Alterrative
Programms 1
Alternative
Programme 11
Alternative
Programme 111
Alternative

units units units units

Study desk (model Erik)

sise of top 150 x 60 mwm 60
Pupil chair (model Lars) 120
rocker chair with curved seat

and back
Polding chair (model Janett) 210

folding and etacking chair

Upholetered chair (model Romeo) 60
with loose back and seat cushion

Upholstered bench (model Julia) 30
with loose back and seat oushion

Production units per shift 390

162
o4
800
106
54
466 800 160



Chair C

Chair B

Jane

Chair A

Valenm
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Upholstered bench

Model Julia

Upholstered chair

Node! Romeo
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. . Basic Information on the Manutacturing Proces:es

Timber Procccsing

Urganizational feature: The difforent furnmitiay compoie ol s
are produced 1n large series in the macriln:m section and put ainto
the intermediate components storage., Each of the different compoaents
1s stacked separately, i.o. frames and front legs of ail types.

Advantares: large quantities
reduct:on i1n settins time
optimum utiiization of =achinery

Production fliow

Timver stacking:

Because of the danger of decay, hardwood 18 btound to certain relliin:
and cuttings ti1mes. Consequently 1t 18 necessary 1o store the quantity
needed for o - ~ months' producticn in covered piles for open arr drvivus.
For an input of more than 10 m!: lumber per dav, the use ot 1 fors 37t
truck 1s to be considered.

Jrying:

Drying o: the boards up to the fibresaturation point mui! be die an
the open air, ctherwise kiln drying would take too lons and a1 rmics of
splitting would occur. The drving time depends on the dif'ferent speciey
of wood, thicxness and initial moisture content. An average o O hours
can be considered for meeting the demand of approximatelr ' = per nhaft,
Three dry kilns, each of a capacity of 16 m}, are choscu.

Cross-cutting:

Short components are cut in multiples of the desirea .oenst) i
mosi cases 1t 18 sufficient to use a manually cperated ove riead “ross cut
saw ~#1th a roller table.

Edging:

The use of an automatic rip saw should be considered arove a darly
input of * m3 lumber. After having planed the btoards, thev ire traced
and curved on a Yand saw.

Spiitting:

A tetter wood selection 18 possible tor simple curved pirte.

Curving:

Curving with roller fence on band saw.

Pianing and Thicknessing:

Standard machines are preferred, because the major quaniity of the
parts are curved or conical and planed on two sides only. The use of n
t-cutter or an edge joiner should only be considered .f stragnt and
parallel parts predominate. Conical parts may te planed bty means nl a
counter 3ig; turned parts are not to be planed.

Cutting to length:

The quantity to he cut is too small for the econcmic use of a double-
end tenoner. The capacity of & cross cut saw 18 fufficient o work up
13 components per minute.

Usually, several components can be pus together per one speration at
the double cross cut saw.




Turning - Sanding:

The components to be turned are worked on a semi-automatic turning
iatne and randed manually. For a quantity sxceeding 300 turned wood
articles pe: rour, fully automated machines for turning and sanding
should oe provided.

g'r:'f'i LN

Appr~ximateiv three componsnts have to be profiled per minuts. This
auantity 1 done with o double spindle moulder and a bench moulder. For
thig opera: wr the parts are firad to a jig and profiled. 'The tearing
out of Lrne rurtnce can ve prevented by using buoth sides of the counter-
rota*ing spiadics of the double spindle moulder. The uss of semi-automatic
vor fully autom:.ed) copy shapere can be considered for a capacity exceeding
five comporents per minute. Large series of similar compcnents, however,
re requilred.

owe i ling:

For structural and fatting nolss of a chair, dowels are used. Back
ralin and crost rails are joined ty tenons. The dowel holeu are to be
driited v pneumatic or electiro-pmeumatic fed machines. By means of
multi-sciadie heads, dififeront patterns are drilled. Distances between
1owels ¢ wend on sentions of work piaces.

vutt.ng “enons and Boring Slots:

Tenan wolvs are bored by means of an oscillating boring machine.
Tre tenors nr profiled, roundsd off and chamfered in one working operation.
For the examp ¢ taken here, single-sided standard machines have been chosen.
Doubie-sided machines should be provided if ths capaity sxoeeds 50 percent
ot the present input. The use of automatsd machines should be considered
1{ the capacity is three timee more, but for the same large series.

Sur: ,ce Sanding:

<uite often standardized open belt sanders are sufficient. However,
it 18 advisable t¢ sand the straight solid wood parts on a wide belt sander
#1th two motors, even for the indicated capacity.

First motor: sanding drum
Second motor: sanding pad

Sanding turves and Edges:

Edges and curves are sanded on manually-opverated bobbin sandere,
open belt sanders and pneumatic drum sanders.

sre-assembly of Solid Componente

Back and front parts of the chairs are glusd in pneumatic or
hydraulic cramping tables and cleansd off. Subsequently these parts
are stacked into the intermediate ocomponents storage. This pre-glueing
is advisable because thus the bending and twisting of the small single
oomponents of back or front parts oan be prevented.
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Panei Proceseing

Pane]l Bregkdown:
Table top material: ready veneered particle- or blockboard
Material for chairs: plywood, 10 mm

Material for back top-rails: plywood, 6 mm thick composed of two

3 mm plywood pieces to be glued in the
moulding press

Blockboards, chair seats and plywood for moulded back rails of
standard panels are cut on a dimension saw with wheeled@ table.

Mould Press:

Moulded back top rails may be glued in multiple widch either 1in a
eimple spiral press with a pressing matrix or in a moulding press with
renistance heating. Suitable glues for cold glueing are polyvinyl acetate
glues, for hot glueing urea formaldshyde glues. When glueing using the
cold method, several back rails oan be stacked on top utf each other and
pressed within one form.

Curving, Profiling, Boring, Edge Lipping:

After pressing, the moulded bdack railec are pre-curved on a band saw.
After these operations they are profiled on a spindle moulder with a jig.
Dowel holes are bored by means of a vertical boring machine and edges are
roundea off on a curve sander.

le Top - @) s Profiling, Edge Sanding Surface
!

The edges of the table tops are glued in a single-sided edge banding
machine of simple construction, out, equalited and sanded. The components
are sanded on an open belt sander vith roller table and subsequently
checked and trimmed.

Intermediate Component Storsge

Organisational feature: Back rails and front legs of the chairs
are glued in the solid wood pre-assembly
department. This results in the
following advantages: no distortion
of the components, less single parts,
consequently better storage.

Assembly

Organisational feature: The daily requirements are taken from
storage of components. Small series
are assemdled according to customers’
ordere,

Advantages: A wall assorted stock in the component

storage increases the preparedness for
delivery. The assembly of several models
which are similar in emall series shorten
the setting periods at the assembly cramps.

T™he frames of the ohairs and tables are glued on & hydraulic frame
press and the jointis are cleamed off and sanded by hand.



Surface Treatment

Staining and Drying:

Glued paris are dip-stained manually, softensd and equalised by
meane of a brush and sponge and put on pallets and roller conveyors,
pushed forward manually, passing the flash off wall. A more sophisticated
construction would be feasible. It would be a factory-made drying tunnel
with heating radiators and good ventilation; transportation would be
as above.

Base Coat Spraying and Drying:

Spraying is done at a water curtain spray booth on turning tadles.
The frames are put on a pallet (in double width) and roller conveyors,
pushed manually through a factory-made drying tunnel. Table tops are
laid onta .acquer drying trolleys (drying recks).

Intermediate Sanding:

After the drying of the base coat, the ocomponents are sanded to
smoothen the surface for the application of the top coat. If suitable,
hand sanders can be used.

Top Coat Spraying and Drying:
In principle similar to base coat application.

Final Assembly

Organisational features Final aseenbly acoording t0 customers'
orders and forwarding instruotioas.

Upholstered seats and top back rails are assembled to the already
lacquered frames. Table frames and table tops are assembled. Use of
hand tools, electric tools aand work benches.

Checking:

Checking for conformity of the types and quantities according %o
order. Quality control inspection (ocolours amd surface quality).

Ready Ooogs 3to !
Ready for dicpatoh, esventually packed.

Upholstery Department

Cutt b '

Cutting oover materials and foam in several layers bty means of a
straight knife cutting sachime.

Fogs Gluejag:

Neocprene adhesive sheuld % provided. Agplication \y means of a
spray gun near a wall ia wvhioh an exheust fem has been inetalled.
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Devadiag off of Veen Bigeet

The odges of the fimed fean are rewnded off bty a sanding disc.
In other cases this is not neocessary.

Upholetering:

Conponents are to be cevered with cover material ani stapled to

the btotton (pmewsatic stapler).
presses (pmewsatic operstiom).

If possidle, wee of simple upholetery
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W:rwirg rerations and poss'bitities of Machinery
f.- oitterert stages of mechanization
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- TIMBER PROCESSING- - TimpeR ngcum{or ~TIMBER PROCESSING -
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< answuchon ol =metet iiln ; oll-metel kiln
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.,y . Workirg operations and pessihiities of Mocmnory? Nt et |
F KR o,
N tur Gitterent stages of mechanization { O ] ' R L S .
T iy
vimple ~ . - ’00(; g "4 Intermedinte Tecnnoiogy N’g‘ y fad o e ';)‘u; »
single cut=g’f on3 single cut-off on3d autemotic davble < t-of
dewsl nele bapin. machine dowel hele baping machine nd awwel hele baring
machine
Q geed Q goed Q soud
T +0,3mm 7. oVvskj T 03, 7,0 BIWIT 0, 19,2 90 1 5K
[
hari aenmt dowasl hele preumetic heri zsentel proumeilc haizeniul
oaring maciine dowel hole basing macnire dowel heie L@ ny mac:ine
with mylti apindie hende . muith spindle heade twe multl epindle hesds
QA goed V 2 geed Q gowd
T 0, @ISk T 02w 2,3 01K T 0 2mm 2,9 100 1 Sk
vertisal multi epindic vertienl universs! vertieal inclinable
baring machine : baing serd oaring machins
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23 Working operolions and pessibilities of Machnery Moo mrers
for @itferent stages of mchomzahon R [ P W
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. Wourkorg uneratone and possibihibes of Machinery Mow g e !
4 ; T R
ooty d.tterer’ stajes ot mechamizgtion AL 5 amer & e~ o Lt v -
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L POV L L
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0.4 100 ) 5K 0,6 100 } 5K 0.6 1001 5K
euhoun for oxhaoust well sxhaust wall !
n o't 0,8 approximate .y 2.8 ADProx1mately 2 2.8
man-! wansport 21 | grovity rolles convayer 0.9 slot canve sor 6,0
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approximately o m
dryiny at ombient N ying el e arying tunel far
o, erohse stain i, 2 stain e
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. mn cont drying nen coet @rying base coot drying
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31 Analysis of individual eperations / processes Note  Drocuilir . apa. -ty
tor the chosen produchion capac:ty as per (hepter ot N L we
1 Simple machinery lopur Il Intermediste Techmelogy Machinery LIPS
jcote | operations machine - plant .§ mvestmont | § machioe  pianrt R nvestment | SR
oA HEEAHTL | 2 owouss |y opn F
! 1 1 f

! =L TiIMeEr PROCESSING [ - ,TIMOER PROCESSING -

| ! : A CT
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;.l‘huh“lq i manuatly ; }3|3 : manvelly i 21
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1 ! |
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i | struation : : ‘khin

{ somi eutomatic sgnweld T X ] . i maduler coneluction ‘ 38,0
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11 Analysis of individugl operations ! processes Nute  pranuhur o 1par by )
) ¢ ne cmoger Lraduchint CTRG e as per crapter ! Dote  Nov %6 Mo 13
1 Simpie machinery auzar I1 Interwediate technology machinery 003u"
& i Novre part L estment I LI mohire oAt "E nestmert |}
e s cooouss 3 ba g 3 000 uss |3 iR :
o oLemamemb L ML 17 ejl0
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!
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7 ! !
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. i :
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i1 W’ Anuiysis of individual opergtions / processes Note  productian  capacity i ]
| L R L LRI FUL I T e £ os per chapter ! Date Nov 7t ms. ¢
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e AR w bira o &~ pstment 1 machine - plant 3 ! nvestment
, S s 3] |;‘ oo et %;i! ]
T T .
] 182 (17,20 23 B HOLE
. - —l S e + PR .T T, %
+ ASSEMBLY - = ASSEMBLY - [ I
t ' ]
7 hsembly preumatic their cromp 1 3,6 o preumatic sheir wemp | 1 3,6 il
: i : i
: ‘
glue application by " glue applicetion by '
brush  phastic - bortle ;
. )
chair levelling end 1 chair leveliing device | 0.8 o
wimming by hend with chumlaring snd Vo i
Frimmine o z
; oo i
. ‘
. SO SN . —t ]
' subtotal 36 2 4 whiotel oy e 23
OIS WA ST S L —
- . . + —+ j 1, : T
: b P
- SURFACE TREATM ! NT - - SURFACE TREATMENT t ;
s et t i
' . " ‘
73 Suface stain dipping tenk ] 0,6 | stain dipping tenk pob 0.6 [
7.4 traghnent with stiting device with stirring deviee i ; i
75 ; ; :
76 ! o :
wuilt=in fen 0,8 | exavet wall A ¥ ] !
oepaci'y approximately | longth 2 m I | i
10 times chonge of air ! I t ‘
\ | | !
| B N
merwel wengpert 4 pevity reller eoweyer L i 0,9 l '
! ; : with pailets, apprezisately | . :
1 . SRER . v
} ! | H b i
| 1 i { Do
drying at embiont ! i i deying 8y ambient : |
temperature : - tempert.iure ! o
water curtain spedy IERTHEIEE weter eurisia wprey 1 e |2
wall with rening teble Y ! | basth 4
| : | under=flor with Nming
' | vaiale
working width 2,5 m ; | | worhing width 2.5 m
B |
’ Lo ';
| dying o amhient \ A | Grying onnel base-ond 1| 29,4
| vempereire b - | p sent with gravity
P b | reller conveyw 51
: | | longth apprexzimately 15ia
i g ; |
loaguer prosure ben i 1 1,2 [ cirion davies with 1 1.2
with 2 yray gum : 2 | 1 groy pm 1.2
wanding by hend | iole | preumetie vitrotien 3 :; ]
| oo @ying in woye | ' 2,0 q e
. whth agprezimetely ﬂ..- with agprestsntely 12 gap-
i g L
i
by +
| | o TR CI0 pere~—~] YR DI




- :‘9 -
11 Anglysis of individual operations / processes Yot e e,
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— RS W e . i .
¥
{
|
j
= FINAL ASSEMBLY - ¢FINAL ASSEMBLY - '
. . . 1
7.7 |Final amembly tools for manuel weer- 002 |3 2 partoble elackic power 0,/ ! 3
| | ment . . * towls ;
|
{
1
| L UPHOLSTERY DPT. - SUPHOLSTLRY DPT -
4.1 Uphelstery single lay cut with | 2 lay-~autting with round 0,6 '
.  scimers or shelght krife
culting machine
8.2 Faem glueing | eppliontion of edhasive 12 applisation of edhesive 2,0 :
. by brush , by gray om owd e |
i el
| |
(8.3) foam wlgm with hnife o @i P wnding din 0,2 i
reunding=-oN winder ;
i
6.4 Uphgletery " menuelly with oteple 1,0 |? menuslly smple upholstery 3,0 4
o~ pron ond wwple gun
b Al ook tep il manuelly | 3 manvelly 3
_closing W :
!
s . ! .L . P, - .
wibterel i 1,0 |83 6 swirletl 5,8 5 4 2
- A % -t — e —— .
\
[
L | P !
. ~ - ——t— e A S IR
i CQrand Tosel ' 1902 3'8 @ , Goand Totel B A 7 29 ®
+ + - - - LR 1 - +
i w’ 7
i | .
| i ; N v i B
L A L . — -




L §S0 = G°Z WI Jo oyu: ePweRoxs W W pesny V(3

-‘o0L g€z -‘000° 985 00099t | -°000°StY ey
-‘e0°'Z -’080°9% -‘000°81 | -°000°SY (mypop
puo woyssuefo jo nEew ‘cunydege
*Asouppen 8310 ' Sergpusny 83140)
VOHSNSIMED (SORRPS) PUB (B AWt
509 seswiirks pun usy By
-‘000° 9T -’000° 09 -‘000° 02 -‘000° 06 uwa ® jjom ® dupg Supn S
pue yomaviep Supndmgp 1y peewdinbe
-‘002°¢ -*000° 8t -‘000'9 | -‘000°St (nmyd someshuso Guppniouy)
wonoymeny ne pessesdwod
-’000° 81 -'000° SV =-°000°¥1 -‘000°SC PAoWe np pud dnp 0y OISO
-000° OV -‘000°001 | -‘000°¥Z | -‘000°09 (wyaunco ordon pue
joordongs v Amstsosu jou §) |} SNEOeq
*Buyioou woos Bugpniors) usyoyEens Buysey
-‘000° 95 -‘000° 0¥ ~‘000° ¥ -‘000° 011 VOUDHONINY (D400
-'000" @9 -'000°0£1 | -'000°0v | ~-'000°001 (Ppna Suppogs
‘saarats ‘sohoauco mjjos Ayand ‘shajion)
jusuwdinge 3000 PUD SIUBASAUDD JO SDOW

$ sn o8 SN wa

t
-s0g

(3

rvutxoxdde) suoTjeladpy LreTTXInMY pUIE

SUCIID||DISU| J0) 3)80D) IVOWSI0A Y|




-3} .

33 Summery of Lobour Requirements

according o the stags of mechonlastion

| Simple Machinery | Il Interwediate Technology
Pos. Pereons Machinery
| timber procesing 55 45
2 panel processing 5
3 anembly é
4 wrfoce reatment 18
5 finol assembly é 4
é wpholstery dpt. 15 )]
in production 105 77
overhead labour 10 ]
whstituies for holideys and
Iiness ’
whiotal 124 9"
foremonn / chergehend :
Hmber yord ! ]
tiwber breakdowm department | L
machining 1 |
m 1 )
onenbly ) !
wriece rewtment dopartment | ]
dogpeich L 1
dapening and maintenance 6 )
festory munage L |
preduction planaing end
orgnisstion S
ciminisivetion L s
GRAND TOTAL 151 "




Buildings ( oreas and costs ) ond Size of land Plot

Pos. Bulldings »2 Price per | Totel
(simple comsiruction with= Unit US §| US §
out heating ond special
heat insulation )

Machinery Shop
Storage Rooms
Auxiliary Rooms

Chip Silo (built in accor=
dance with sofety rules)

Garages ond similar
(colculated Inci. levelling
and foundation)

e

Totel for Buildings ‘ 4.000 !

4+ other cosh : planning
fees paycble 1o lossl evtherities
15 percent site preparetion

weter and power swpply
roads end similer

Totel costs excluding land plot

Required Size of Lond

The promisse sheuld be en plein
of eparcien o losst three times

approximateiy 3O years).

Size of plot fer ponibility of
Size of piot fur pensibiliey of
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Tetel Copitel Requirement (own or leane Including working

capitel)
Pos. Mode! I Mocge | I
us § us §
3.1 mochinery 19%.620,- N1 .3100,-
3.2 inselietion end euxilliery
oquipment 166.000,- 238.200, -
3.4 bilding, 445.000, - 445.900, -
land  (estimeted) #0.000, - 40.000, -
working eapitel :
row materiel $0.000,-
omi<finidhed goeds 150.000, -
finidved goodh and
fabilittes 200.000,« 510.000, - $10.000, -
totel capitel requirementy 1339.420,- 1.5%2. Y0,-
ponitie yourly hmover 2,4 nillien 2,58 -mtu
L J o
2,8 millien 3,09 millien
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4.2. Sriteria ey Selecting One of the Tye Alternatives

T™he docision adout the sise, the investaent and the ladeur
roquirensnts of an industirial undertaking is to be considered from
twe peiate of view:

(s) Peint ef View of Joonemics

There 10 the demand teo alse ereate work pests simultanecusly
with the erection of a factery, and to preduce with a minimum of
invested capital and a large numbder of labeurers.

Por doeveleping couwatriee Alternative I Ras deen chosen
beoamse of the fellowing considerations:

(1) the miaimisation of the imvested capital,
the oquipment of the machines, installations
and Yuildings have beea kept in a simple form

and

the low ievel of education and the low lswvel of
wages of the labourere availadle ie te be taken
iate aseount.

(v) DPeint of Viev of Induetrial Mensgement

It has te Yo guarenteed that the funde inveeted will be used
offieiontly te increase predustivity and the capacity te compete
and the prefitadility of the company.

The ancunt of funus inveeted deponde on the lewvel of wages

of the lesation where the factery will be erected.

If one compares the tetal fusde invested and the ladour
ferese of alternative fastery I and altermative fastory Il

ietel Cupde invested labewr requirements

Alternative fastery 1 Uss 1,337,620 151
Altormative fastery II UBs 1,561,300 118

one can find that in alternative fastery I the inveeted capital
1o USS 223,680 mere; howsver 1)) less peveens are employed. Om the
commption that an applicat:on of high quality installations (alternative
fastory I1) should amertise within fear years with an interest payment
of capital of tem pereent, the asammal surplus charge of alternative II
would Yo USS 63,000,

When sheosing altsrnative II, the persemmsl coets have to be
roduted anmmally by thie ameunt.

Altermative II empleys )) porsens lees than altermative I.

mn T Uss 1,900

Alternative I sheuld de chesea in casee where the anmual ceosts
of a labourer are bYolow USS 1,900. 1a case these sosts exoeed
Y88 1,900 por year eensideoradly, altornative II sheuld Vo implemented.




CONCLUSION

The examplas used in this study show the cemprehonsive velume
of tasks and jobs for planning a furniture factery.

Ths first building phase of a new factery ie the aeet cxpensive,
becauss of the important investments which became necessary, feor
instance!

site development with roads, watsr and eleetries supply, drainage,
iransformer station, boilar heuse (if mecessary) and cenpresser
plant, silo for shavinge and dust exhauet, administration and
welfare rooms.

Those investments form ths Basis fer all further fastery and
capacity extansions. Ths first vilding phase sheuld be chesen 06
that an organic developmsnt and sxisnsien will be peseidle ot anyg
time. Firms specialised in ths induetrial planming have oonprebonsive
know-how for this task.

Important studies must be carried out befere planning o fastery,
for example:

market survays
anslysis of choice of site
analysis of induetriai structure

To this belong details liks l1seation of the site with reopest 0
the main traffic, raw material eourcee, markeis, providing of labour
forces and training of empleyses and similar oonsidorations.

Only specialised consultants sheuld be entrusted with theose jobe,
as well as product planning and the corresponding precess 0chniques,
layout planning, installation plans (elestris, eempressed air, shaviag
and dust sxhaust system, internal tramspert, ete.), imprevememt of work |
posts, instruction of personnel and commissioning of the fastesy.




\ 4
7., 4 |

'y rPWM&.-

!!!!!!!!




Bandsigentisch

Tabie of Bond sow

Sppciat attechment alse by

1 Mumwmm )

2 )nwundu\gd:wﬂmmm

biore getras!

Scrrnitt b

ng+ :’ [} l'n be
Pendie l atrer
cash A




W ive

by fo.es
206 A JwdsSC DUC A QWisSSC vl .o #9C; Suwiry

ST e 32V

sylumeus sod
one.

*esvssssmssceanusssnas e’

o nusrng




| | Stompel der Poisterpre

| Schnitt A-B

{
L—-’J

ANWEX IV
uphoistering of chair - seats in a rubber membrane
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Sectional steel

supporting structure duct for power end

in approx. 3 metre intervah compresesd air wpply
\ (covered if desired)

power resp. compremed eir connection
in 5 metre intervals

moveble
fool

ANVEX Y1

Enemy Supply Equipment For Amembly Line
Cor cames
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