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I.  Introduction 

1.  ït must be borne in mind that the; aimr. of tnic meeting do not covar the whole 

range of problems connected with the cfctrtbiishmonv and running of wood processing 

industries or plants in developing co-untiles, and that the main objective is 

confined more or less to the selection o? individual machines. The choice of 

production processe« will be dealt with at another meeting organised by UWPO at a 

later stage. 

P.,     This paper covers therefore ossea, where manufaeturißf facilities» already 

exist, which have to be improved or extended. 

3.  As a venerai rule it has to be pointed out, that the industry - in order to 

remain competitive - must steadily offset rising coste, improve quality and 

productivity, replace inefficient machines and equipment, reduce watte «Ml convert 

it into profitable byproducts, and also improve management control and marketing 

methods, regardlese in which part of the world it is involved, 

4»  Whether the operation is big or »well, every enterprise faces opportunities 

for worth-while improvements and accomplishments of ite Manufacturing facilities. 

The problem is to realize the changes in such a way as to enable the plant to «tei 

tao chalíongOB and to convert them into profitable growth. 

%     Whatever might nave been the rea&one fc « a decision to eo aider the possibility 

of purchasing a new machine or equipment, fa-our&ble economic resulta aro to bo 

expected in any case. In order to avoid a failure in this respect certain precon- 

ditions have to bo thoroughly analysed and evaluated ytrior to any final decision. 

Too extent of attention which in to be paid t^ ouch evaluation work depends 

naturally on the amount intended to be invested. On the other hand the amount of 

capital which an onterpreneur is will in* to invest will be, no doubt, c lonely ro- 

íate* to the expected profitability of such an investment. 

6.  In this respect the fact has to be taken into account that the off orto in 

mechanisation and automation a-* well as the aim to specialise operation« and to 

decrease the labour consumed for economic reaa»na had their influence on ©enairuo- 

tion of machines and equipment result in?, during the last decades, in auch a 

variety of inachinery that it becomes difficult even for an experienced technician 

to cover all the manufacturinr fields. 
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7. Any decision to inveat in new machinery or equipment should be, therefore, 

bayed on a rollante bacia which monna that preliminary studies are «attentisi | 

those ittudiea should at* at talvina »11 the question influencing at a later stage 

th* results to be expected so a follow up of the decision. 

8. T'üfiro wtv bo afferent approach or Syriern« on > w to proceed to come to 

the ñtii Irod conclu-ion.    H^iròler.i  of the oroeedure choren it aeeme that two 

nte*,lor nrsao of problems involved may 1* diawn UT, which deserve proper Attention 

before %n.y décision on putr-n.isin.<: new e<niipwent uhould be taken.    So exact dividing 

Une osisi» between the tw couplerer *»f problser.,    ua one i?ro»p is closely inter- 

linked with the other, but i«aie-üy the following two viewpoints amy be differen- 

tiated s 
- nutra onditiorWexiV^encun fr »utside condition;j/i#e. conditions infitt«noing 

the 'oeisian from outride the pl^t cites as the rjitcMUty of the sits for 

fu*thtr «xvaasisrm, 6R¿ 
- «iwHwnditiwis/írodo^irnis er. ins Id« oendti*onr/inherent in the already 

existing manufacturing fueUttitE» 

9# after both fields of weltminar;' considerations have been •valúate«' the 

preeedur*» for oalUnin* ihm production oro«r«MM a»** for esitati«* the prept* 

equipment can 'ut x 3<*un. 

II*   yicrooandttionft (»utstd« conditions) 

10. It-vMld exceed the ffoopc- of this paper to nnnly»e in dotali macroconditions 

out for re&aon.i of tompistewino t'to wain eoiJitione having a bieie infittene« «a eny 

consideration for extending, ch»r^ni» er lnmrovi«; existing prodajotion faciliti«« 

are her« outlined in a very ennoisa way. 

11. ¿«fere alloeatir»* any additional investment to a certain production wiH 

- the sttitaMHty of the «tinting site in the light of expected development 

tn raw »attirici, avail asili vy and in planned infrastructure mist be cheeked, 

- the «pneraï development trend* in woadprocessim? have to be evaluated in 

order to alU^a the company's intentions to world trends, 

- the type <^f the «snufactured product has to be reconsidered in the light of 

raw m .«rials» of construction and of ¡nanufacturinf? principles as w«ll a* 

ivr» fut\tre marketing orespect.t  M the howe and f areici» «arket. 

It.     the situation in Individ'in 7 dsvelopin/t countrion vary to a gr«at extent» each 

dewlomnenf. cap« facing its own ¿iroaienw;    therefore, the argument« and rooonwsnda- 

tlons bromrht forward can he stated  in very general termu only. 

W * M 



13.  Some aspeetr. of .Teru-ral validity for woo;', rr^oensi ;•' arc 1 interi hereunder, 

which - without nl-tvnin-* -îon^K-tf ;«;**! - shouid .reata an incentive fox* under- 

taking more detui'eíí rcvio*wr» for the r.poc t.'i?, - j»ifîiUor ;: of .1 -i»'<>n cane, 

i.   Haw material 

14.  The availability of raw materia] - i> or.'vror.-.iy one at' +h. critical factors 

when considering future öxj^naion of riar!uf-"-.cturin* f;-iùiHtiea. A further develop- 

ment of the production capacity r of ihc  variât." >f n»odur*:n io Rvidently not 

justified where the raw mteria! reno trees are inadequate. 

15» I* is therefore, necessari to check wn«trier a Ion* term «upply of hitherto 

processed species and ajjf:ort"i»ents ol wood can u» ensured for the required period 

of year8. 

16.  In addition to thia the possibilities of trubßtiiuting traditional Hardwoods 

by BO far unused or les« m*à  oo cal 1 «d «eno^iry species have to be taken into 

aocount, it is well known that fine tropical nariwoods are often uned for lower 

grade productB - even for f*hutterin*B, or for itftitu where their texture is covered 

by lacquers etc, while other species, technically suitable for the ¿riven purpose 

remain in many case«.* unused juat beuaur;« of alled<?*d consumer resistance nnd for 

fear of not complying to usual utilisation standards, 

17»  Aa it hau been «tressed on different oceaBiOns by the Food and Apiculture 

Orfani cat ion of the UN that th* industrial utilisation of world»e foraat reserves 

in tropical foresta with their huge varie y of epecien pros'its a big problem not 

only from the point of view of invmttmeru« in infra» sruuiui«. etc. but even for 

technological reason«. A nuaoer oi' papers presented at the Seventh World Forestry 

Congress in 1972 confirmed a«?uin the need of properly organised cysteraatic research 

and development work as a precondition for solving this extremely important and 

complex task. (See Bibliography.) 

18. Nevertheless, isany minor stepe leading towards an  intensified utilisation of 

forest resources can be undertaken immediately, on a local scale, by processing 

and introducing on the market lesser used species which in certain oases are known 

to be suitable for a civan purpose and where a certain réservation of the customer » 

has to be overcome, e.#. by a reasonable price policy, etc. 

19. A change-over to other species or dimensions »ay, of course, influence the 

selection of a machine or equiiwent to be introduced. 
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ro.      The eoleotion of i rechine may aloo be influenced by the expected quality 

(r-a-le) of lumber to !>c prooentod.    In order to e»t a certain amount of dimension 

atoe'e, a largor volurre of lower ¿wade lumber or a «nailer volumo of higher srade, 

luabor oon hB o.-Hwesned.    It ir. evident that for lower .pcade quality the kerf 

loc-rn and the prcowaning «osta are higher and the yield finies lower.    Should 

tao eronortc calculation -  taking into .amount the  price d'^ß^^^^^mStPrUi tn¿ '>'ocei*"ir»f* r.o"t« *y* ti.» yxo'd fi^urct; - be m favour of lo«;r graderà- material, 
th* lavaci on W; manufactnr/îv: lint nae to be consideren i.e.  the higher number 

of -y; i a ami Ih« larger VOIW.IT oí  material   to be handled must be accounted for. 

21       mb<s n.vi-fi   .pplie» - even to a larger extent - to possible replacement of a 

f/irt of the raw mte-ial uroceaeod by semi-products such as wood-bared panela or 

by premach im 4 component'» nappi led by another manufacturer.    Duch a decision will 

effect » bacio shan^ m. the sot of operation* and  the machinery needed. 

T...      In the field of ra*. nateriala attention is to be given to auxiliary materiali 

as well.    Hew developments in içlues and finishing materiale may infittene© the 

technological procedure hitherto used and »say require adapting or renewing ©ertala 

equipment» 

ii^ i Infrastructure 

23. A close interlinking existe between the MWMraaful runniiwï of an '.aduatrial 

plant asid an investment into the necessary infrastructure of the given area.   When 

considering an additional investment for a oertain production unit the expected 

impact on the existin* infrastruttura l facili tie« is to be analysed i.e. whether 

they aro adequate to most the nuw tanks resulting from changed conditions. 

24. New transport problems may ¿rica in connexion with raw materia! procurement 

and product distribution while new technological procedures may necessitate changed 

technical requirement* for auxiliary facilities in the plant itself suoh as power 

and heat supply, water availability, waste and effluent disposal, and general 

engineering vorke. 

25. If proper attention te a correct evaluation of existing infraatruetnral 

facilities is not paid in due time i.e. before the decision on expanding the pro- 

duction has been taken, the operational runnin» of the reconstructed plant under 

new technological  conditions orraietf may nocessitate an additional investment into 

infrastructuT' at a later sta^e.     •onsequently, situations may develop where no 

other choice remains than to run the plant under technically and economically 

unfavourable conditions or to «top production. 



?o.      In order to nvoici ps.cn i hipha'.ïH   procer-i   of <•'*?'/?-¡ o rwnent lonr'-t-mn invest- 

ment pinna hnve to br t 1"v'0'*a«:fi Rilevi- 4';V   -www. •>'' !*"><•-   : n-'icttriil  rbvel onmimt 

exacted  in a car»-.in  ¡«"ion.. 

tli»  T>evelo£me^t J_ ovaU. 

/•f,       Vhfsn  "o^Firieri-!.^  !':'••   • •••f:«i'.-i'l ; ' ••>   >f  ivrnir:*  -       i»-v  .~r c.h^ no   ">r c-ui-^nent. 

the   ''© ler-'tl   tren'li:  •:•'   -Jo'.'filOívrtír.:-.   h    ti ¿o  v:r>d-Viir1' ¡.> -   >»v¡i,r.tr;'   :r<w  + o  '»c  borne 

in mind, which mny h^ve a m >r€ or  l«,»ac r vivy  imm':t   ir   . }=*.  Hfinion, denondini» on 

the généra'1 economic car.iii.ioif;  ">f ;* .r'-'*'" ''.our'".". 

?8»      The main trends bei«.? realismo in wood procos* i n:? inount-rv may be characte- 

rised as follow«! 

- «x tenelín of small and medium Pise production uni tu working on craftman'e 

principles into industrial enterprise« with a higher l«vel of mechanisation 

where Manufacturing processe« srfi subdivided into a, fcanuenee of individual 

operation*? performed as far %o possible an apwHalised machines. 

- another trend becoming more, and moro «vident io a  specialisation in pro- 

duction pro/mimmes e,f%, onerai furniture »nope with a variety of items 

produced are bain» «radually replaced by specialised manufaeturini» shops 

for kitchen furniture, bedroom furniture, cb&i^p,  i*eho«l and office 

furniture, upholstered furniture, etc. 

29. Ye* another example .may be mentioned.. It fall© foi* pro«framm« specialisation; 

the manttfaeturinji of pre-cut stock or ready-made «emi-nrod-.ict*, wnioh «ro delivered 

for further procoRsi'^í, «tssembltn"- *tad  finishing to ••. separate production unit. 

30. An important trend, which not only  tuoi lit *t«r: a ewitoï.-over to industrial 

production methods Vut at the same time may reifuire entirely different machinery, 

is the increasing use of wood-based panels - olockboard, plywood, particle board 

and fibreboard.    por certain products a nombiration or a partial rtolaoemtnt ©f 

solid wood by panel materials may be interentinj* for both manufacturing and oost 

reason«,    tt is self-evident that different machine« will  be used for m'uiufaetue- 

turingt    e.;?. a table-top on the basis of solid wood or fro» olookooard or 

partióle board (since the latter writ  involve veneering, lipping of ed«?es, ete). 

31. For economic reasons specialised i*mmifae*'jrin¿? linen are hein* combined into 

integrated plants with primary and ^secondary pracunain/f facilities (sawmillin^ 

.joinery, wood-based nanels,  furniture, etc.} which make it ponsiblet 

HlHIliaSiHÉiBS 
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- to achieve a fuller utilization of raw materials even of the hitherto 

leRH usad species .ind dimensions (including waste be ini* returned into 

productioni; 

- to <*et higher conversion and yielu figures; 

- to install a higher level of auxiliary facilities at lower coat« par 

unit produced (heat, electricity, maintenance, etc.)| 

- to créait special servio«« for future product développant and ssurhetiag 

promotion. 

52?.      As a logieal follow-up of increasing specialisation and co-operation a 

growing emphasise is ¿riven to standardisation and to a higher doi^re« of 

in torn« of dimension tolerancea. 

Iv.    Level of produotion tectaigue« 

33.     In the wood prooeesing industrie« there are oertaia technological 

necessitating the inetallatton of highly goiMatte»*«« «WiMeM wit» * w*mm 

lew! of automation if competitive oroducte of a uniform and a good quality are 

to be manufactured, a« in the case of »article hoard or fibre board.   The per- 

fnremifiii of each piece of equipment in auch a production line i« chosea to Matea 

the output of the Kay investment, whioh is usually the press.    But even in the 

oaae of euch sophisticated production lines the question of purchasing a single 

•achias «my aria« e.g. in replacing damaged or worn-out equipment of if new, «ore 

efrioient equipment lias he«n developed and brought to smrkat («.«. a new typ« «f 

chipping wohin« producing better partióle« at loner cost, mor« efficient «ift«rt 

nar« up-to-date flu« spreadinr equipment, etc.), or du« to the introduction of 

change in the raw material used. 

34.     M«v«rthel«es, the majority of manufacturing technologies in wood 

can es realised at extremely different condition« a« far a« capacity, technical 

l«v«l and the variety of production program**« are concerned. 

3%      Sawnwovd or simple items can be produced "under the tree" with the «inpl««t 

hand tools while the san« can be manufactured on an industrial scale on highly 

machan*zed production linea, where not only the manufacturing operations but also 

handling and transport of material is mechanized or even automated.    There is, 

of course, a difference in quality of the product, in the recovery figur««, in 

productivity, etc.,  but in principle both ways of produotion are teohnioally viable 

and in many developing countries realized side by Bide. 



}6.      Compared with other branches: of Vi<-ht or henvy   industriar the flexibility 

in scale ¡and in rani?e of production pro^rî'mme i« one of the  typical and very 

important advantages of wood proopcmn» et-pecUlly for developing countries» 

Another specific advantage! of apon? i  impt -tance for l**ss de sloped countries is 

the possibility of a ."^vidual introduction of more sophisticated and hence more 

expensive machinery into a production lirte.    A. manufacturing unit can start 

operation without expensive nschanisation, which meane lower capital investment 

with hi#h«r requirement E on unskilled or ssmi-skilled labour.    As soon as macro— 

conditions p«ow more favourable the production teohnierwe¡a can be imnroved by 

additional investments step by 3teyi. 

37»      Summarizing it hae to be pointed out that in wood processing there are 

teohnolo^ieu which have to be realized at <a certain minimus» capacity on a highly 

sophisticated production line, where a new machine has to suit the oerforaane« 
i 

requirements within very narrow Units, while the majority of processing testino» 

lofiss allow for a very wide ran^e in the perfornwnee of a new machine to be 

purchased and installed. 

v^ |   .ijeryieeabilit^ of machinery 

3ft,      From the point of view of machtn*ry serviceability a certain desires of 

differentiation «ay b* drawn up for two  »roups of wood based induetrief.    The 

group of primary wood oonwsion   woneuses lora and ronndwood into sawn timber 

of differsnt dimwnsions, into veneer ar.d plywood and into wood-based panels such 

as fibrebo&rd or virtióle board, while th«   ^roup of SKjnndar;-# wood processing 

industries uses producto of th« primary imtuatry for manufacturing sjnd products 

such as a furniture, doors and windows, etc. 

39.      As far as tschnol^*v,  mroduction flow and typer. of   -Arie equipment are 

concerned the first «jroup i.e.  thf Tiriiü'iry Industry usually remains valid for a 

longer r»riod of time bas^d on the same p^incioal  la-iu*- not to mention, of nourpe, 

certain improvements and innovations due to d*ve in patent;: in the -mohinery industry. 

/!Q,      The eo-oalled secondar?/- induririft3 on tho oth*r hand are much more varied in 

their working; operations.    The requirements of customers keep changing, their 

claims and wishes bein.T influ^^cod >:y their standard of livin», by rjeneral tech— 

• nical developments, by fashions, etc. 

• Ai,      In this case the manufacturing f?icilities have to be more flexible in order 

L "  



42.      în production units wHn H tar*«r  /.-trie tv -imi flexibility in manufacturing 

programme a mechanised or automated lir.kin- >jp between individual «»chine« la 

usually performed in narria 1 Motions o/.l.v.     Ti  <ny ease the mechanised ««étions 

have to be barraor.ir.«*! in theit   r-sri*-n«m• •» with the operati »IB ahaad ami behind. 

4Î.     The «erviceítMijty of *t IH oh ir.« 'ììMWìS, ruturaily, on the technical level 

Of construction and manufacture.    t'¡\-to-date eontitrurfcioas of machines «Míale a 

higher eerformanoe in using. *mmmmn%F, for efuieker exchange and netting of tool«, 

in applying different «neertg fw idle rutininrr nnd for ruiminj» under load, «to. 

M.     As f%r m toóla are ©unearned it ma« >.« natnmad that result« of re««*rch 

and devtilooment work are g«ner*Uy incorpora ted in tools avallaci« on the «arkat. 

Henee,    the optimum serviceability of tool* va a cniestion of the rijçht applica- 
tion and of their »roper maintenance and use« 

iterial handling and transport 

45. When talking about purchasins? new machinen the whole f i»ld of handling «Hé 

transport ecraipnent vi thin a induction Urn» deserves speoial attention. 

46. Handling, esuiprnertt and transport meaim within a manufacturing line are 

increasing in number and performance.   Their Uvei has to be, of cours«, adequate 

t« the type of work, to the output fi wires and naturally to the economic standard 

©f the re.Tion (wa??ßs, akill, under#»ployment f etc.).    AB an example, for an 

industrially developed country it »iy be mentioned for information that a «©dem 

finishing line for windows contista of a mt ^ of "finiehir * applying teohni<nje", 

about $ of »drying technique" wiúle abou* | in dedicated to transport TTISìIS 

(proportions of investment costs), 

4?.     There are certain factors encouraging mechanisation of handling and of 

transport in underdeveloped areas m well.   The increasing us« of fork lift trucks, 

mobile orane« and other heavy etnjipmertt has raised the handling apead outside the 

main production lin« and has an impact on the mechanisation of the manufacturing 

lin« itself.    Another promoting influence is to be sean in the steadily rising 

labour oosts which may for certain specific cases reaeh a point where investment 

in mtoaanioal handling equipment becomes a more economic proposition than in 
the past. 

48.     Besides this there are nachines neoestútating -i meehanissed infeed with 

appropriate handling eepiipment in ordor to make use of the available capacity. 
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It is quite understandable that a hi^hi" *»ffjfunit mM^rn vnnwr «íUR» lath« 

whore \o!*u are brought  in from the .vari -it» Iiftec into thf -nachtmi without any 

erare - as I saw it in a certain ctse - refluir**-:»   íon<**r itilo ti*n«s than workiiif 

time». 

vii. ffoynd-hand etftiipaent 

49*     *The tendency to cut down investment oosta by pureraain*? second-hand, half 

worn-out, equipment would oe in ?*mra.l a vrong approach'    in less developed 

tt is usually difficult to fet the necessary »pare parts a»d the level of oxperi- 

em-e in Maintenance work la o»i the lew Eide.    Such % solution could be m&rm 

inorisi ve in operation cost» than a row machine   in spite oí the lower depreciation 

costs. 

50.     Nevertheless, eoa» specific caaes may »rise where eecond-hand equips*** could 

be of in+erest«    It may happen for example in a higMy industrialised eousjtry that 

a quite Modern manufacturing lin« »as to eloee down and to etop production for 

nurflly economic reasons, e.g. that the existing cnpa~.ity i» too low to withstand 

the competition of other Modern factories with a higher output and henee lema* 

production oosts and sailing prices,   or cours«, eaui aase has to be vary care- 

fully studied and evaluated as usually ne rxjrformane® guarantees osa he given for 

tv-: machinery*    Any decision in ;nis respect it,,  therefore, to be based on a vary 

hi^h level of technical knowledge and prie Heal etperif-nee. 

51*     On the other hand the  iatect  innovations with highly ¡sensitive electronic 

system and autoa tion may for certain tr pical arem» be jut •; AS inappropriate as 

old and ineffioient equipment because of oowntimos due to climatic eonditions and 

lack of skill and experierce in maintaining ttophipticated equipment. 

vil i. Ifost repoya! 

*";?.     As briefly Mentioned under the item it/ «*lnfrestructure* there ars in enea 

plant different auxiliary facili ties, the ;*rformnee of which ire to be alifnsd 

in conformity ni ih the m* expected requirements.   Ac a typical example toe dust 

extraction system nay be mentioned.   As a result of a modification of the msau- 

facturini? equipment the question may arise of "refcailorinf** the existís* systeei 

or of introducing a new one. * 

53.     The technical  problème to Lx» solved when desitjnin* and installing a suction 

ay stew are entirely different from all other technical and fce-rshnolof icari, probles» 
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uauítll? «et in n»nufact'j»*in'.; lino..    3p*>ri.fic fcno*'ledere is, therefore, a precon- 

dition,  if f »il ¡tre  in technical ir.c roo ¡or» i o efficiency is to te avoided. 

54.       ¡iemovitl of oiwduot  ?nà ot uhanns'/r, may in certain cus^r» N> a question where 

economic proa ruid COI»R ;¡WE io .">e    hor:>iU,fiI / uv;,lviat^d oefore a décision can hm 

taken,  namely, foi   simpler  , roünr-tun lin..* -.¡id for aroaü vi ¡r*» unskilled labour 

i« available %t ¿uw wvec. 

55»      Ûf» the other Hand th" removal oj  «tuai.  .r^tn aamiiní? tdaohinee and fro» finishing 

linwa in n mwecsitv for twit; t etymological nnd safety reae^ne.    Separate extrac- 

tion irvrte**» have to ua Ir.atwlled for thin Kin*   of dust with tieparate duct» and 

•»parate collection device» becaiu,« >f the datvcei* of exploaion durin«? conveying and 

diepoaal of fine». 

%•      It iy «Inizia thnt thi* m%m applica for %m saw doctoring «hop, triterà sparti 

/renerated durin/? tool .frirniiftF operation are to be separat¿d .fron: any coabuattbl» 

Material. 

ft»      In tar*?tr plants the «hoi« extraction n,v&toM may be broken down inte savaml 

parnIlei «yetaati for r**a«onf! of mcmam¡pt flexibility and safety.    First an officient 

extraction at «ash of this waat« «enomtin» point» haa to be .guaranteed aw) tha 

auction hood», usually delivered with ih© un chine* have to o* checked in ordar to 

•ini«i«ft tne entrance nf »false airM into the sy»tew ind to  guarantee a maxim«« 

intake of the «anta. 

Ü»H.      The Winches and bendi? of the suction ayotes have to be properly calculated 

and daaiirted, bearing in mind that an %?f fi«U»ntly workin.» «yeten «ay be installed 

at tha name inventant costa as an i neuf1 c im t,, improvised    rntm.    tf we taka Of>ly 

the diameter of th« duota as an erampiâ, narrow ducts rerfuire an increased velocity 

aad hence a higher consumption of energy,    innrer diameters than necessary aweji a 

decrease of air upeoâ and deooaítin?? oi" trans^ried waste in the duo ta with an 

increased fire huaard.    "Phc performance »f a fan with a low capacity can ho ianrayptJ 

by increasing its revolution« but at hi^h coists only.    To double tha nuabar of 

revolutions means to raise tito erier/sy coneumption to a third power i.e. ei/sht-fold. 

59.      In certain caaes individual auction uniti; my o© used inataad of central pipiase 

•ystemi bavin/? the advantage cf ad&ntibility to change in production flow or 

capacity.    Should *» Pertain mehine or a group of machina« be oat of operation, 

th© respective suction unit can be stepped and energy 3aved. 



1 x•   r^py'-i'-'t ,;-:' .'-y j'''^';i-^H,''.'¿i.rr'l •, 

>-,•'•,        Prior  to  J.:-*^ rr'.-r a.   fiai*   • iooiro o.i un  ;..-» vfîîT'tï'ïf-ii't  i-'.o   r>mij'jct   lo Le  maniac- 

'.nrC'.!   tía-:   t;> 'm  re—.;v;iLn;i.'i«fl   ;>'Ki   í'vo »tun  vicwpol ;ìI.'ì: 

- vhffthi.T  ìN trie  ìi^tt  or ne-.' devr k-.".'»itf!nt;:;  the ty-iì- w.ì/or  ini. concfcruCv.i-vi 

¿f   viae  uroduc1-;;   if; J : .*>!>   tu -^n-iMT^o  -¿.wn^r* wjuch would   Influence the 

Tarvnuí"'ic*ul"!.r4 * oner.'ioior.n! 

••  wb« tV-r  Ins -.¿irke-in v oro*-?i«r t,¡ tor +i>e pzod¡K:t to h«.- rn*mulaot'iretl wr* 

¿»cltaiJ'j  c-;-,ou.Th   ?or  tiu:-  futur., o.t tne homo .W'i/>n   on the  forevjn marketo. 

In  ttuí<  rer-wc;,   ¿h;;  •u.vi.'-nti.al comp«* it ion -:;   ¡¡i antic« ¿'or .<I certain 

prod'jrrt  d*: serven specific ¿wnsli]<:mti-m.     ':",;«:  pr-.vJuct.ion and uta of 

plant inn   it* »n'ovrin-» r'ipvit.v   °^ r- wyrlu»v.'u3 >  n evtl e arto  Sor aorne end-uses 

moulded piatti«« are competitive with woo .ion producta even ir* underdev«- 

lo-ped r».r«an (moaiation malcriáis, moulded orato« for ROM unes, certain 

item« for furniture,  etc.), 

61. When considering an 4.dVfitiotuJL Inventaient,  the principle» »tttUtwd ftt»»6 

have to'-be'carefully inveeti*j*iod and different a iteratiti vén o-f potential «elation« 

evaluated,' , 

III,     Micro«oad:itiona (inrstd©  conditions) 
"«   ii   mump      • nr-f-i -      ii lincine 

62. It ie obvious that no decision about the futur« of » production unit can be 

taken without having a v*ry clear and ae tailed pictur« of what is presently at 

disposai,    rröpo'r attention, is, therefore»  to "be *,fw«n to aa a^ajygi¡| I&iyl «wlttjt-_ 

tion of exist'U« jjroductlon fiicil.it ja« with th« »t« in mind to diccover both 

l»»ttl«wick« »nd unused reserve« in capaciti»:»« aar  to find out solutions enabliftf 

ai increase in co paci ty or an exUnráon of ths production program«* with the 

gmaileat poeeiMe inventßteiit. 

ñl*      As far as the methods for actuevinr thin *o*l arw eoneornett a variety of 

techniques «an be ui?e"d, which ar« deacyxbed in detail in different technical 

publication« on production planning.    (Se« attached hibUography ü-14# l8i *V») 

In inorai the methods applied have  to be ohoaen adequate to tht exiatini? end to 

tue expected level of production i.o. .iirüp3«r methods may we urna for IOBB »espli- 

ca ted manufacturing programme« ,-Jwi equipment, whereas wore elaborate and refined 

motnod» are to be need for -•. r.«ore soohicUoateu  production line. 

M.       rhe recording and analyfñn/j te'-hiiiqueo vary aeo.ro in* to condition* involved» 

mainly with the relationship of the  proihtotion volume to tht- variety of produced 



items.    The type of ,-^ruph or nh^r+ drawn ut; for investigating tho findings may 

be different far a h ich volumi? ¡jf production at a low variety of items than for 

another case where   i relatively  iow prettier, volume ir split nmongst a fcreat 

variety of produr-.ti. 

65. Irrespective of the technique chocen,  the basic information for a oritical 

exjiinination of the exulting facilities is io be created b¿ a number of Denerva- 

tions and by recording the findings l'or an indivi dual operator and few* the key 

maohinee.    1-or ©aoh of the «achín«:? performing a certain operation a detailed 

break-down of time consumed is to be developed giving an exact picture in minutes 

or seconds ons    setting of the forchine   and tools,  preparation of work" piece, 

feeding the work piece into the machine, removal of the work piece after the 

operation has been finished, etc. 

66. With such evidence on hand, the degree of utilization of productive tine 

and of basic equipment its obtained, 

67«      The next step oí observation and of recording should be directed toward« 

the sequence of machining opérations - ussuaiiy for the key products - starting 

fro« the material store tlirough a certain department to be buffer stock for work 

in progress.    Finally this type of activity is to be extended for the production 

unit as a whole in order to ,e?et the information necessary for evaluating the 

linking up of individual department«, 

68. The results of the recordings are then plotted on graph paper with a drawing 

in a convenient scale, showing the relevant buildings, departments and machines at 

they are actually located. • 

69. A flow diagram for the existing production unit has to be drawn up stating 

in a schematic way the sequence of the main production phases e.g. storage of 

sawnwood, kiln drying, cutting into recuired dimensions, processing iato work 

pieces, assembling, finishing and ptorin/? of fininhed goods, 

70. The general diagramme should be further elaborated into details showing the 

follow-up of individual operations such as planing to thickness, cutting to final 

dimensions, dovetailing, groovin*, gluing, sandln», spraying, drying,  polishing, etc. 

71. Hearing in mind the final target of optimizing the utilisation of labour, 

equipment and spaoe and of cutting down unproductive activities dur in* which no 

value is added to the product, alterations of the Lv-out have to bo developed 

aiming at correct proportions between tnanuf'tcturin» operations, moving activities 

and stocking of work in progress. 

liHHUHMH 



'!?,       .\ftor the wriaüe oroonr.tlon unit  ni\>> itr.cn a.;.. ;>n«?.i •• tea  uni i. • lui-1rated  in 

rmmancal  taller, ,i:ui  nlf t tei;  m .ro*:i phi cal  ^ir.stcj.-.'P acj -.'i  .mc !/r.ir. .:<*'.!   e»v it-ia* i.-.n 

?ivi   *••*!  etñrtí,:i witfi,  ihr  n.'!m of fchiin  it r..-im«-.T.v : 

/ >,,       For .naohinery; 

- to fin<i out whether the  pt-M.'ormaiice r.f .-• certain whine ir hawperMl hy e,-u 

- poor organization of work, 

- l%c,k cr .A.i 11. of workers, 

- low ma intorni,'ce tlovol yf machine;?, ami  tools, 

« he*ran. - ol w-1 ;:te, 

- ir; adecué oy of otora^e RTäCS« for work pi eoe», etc. 

- t»o identify the aiwjat  of indirect  labour at n rnchin« whioh in ¡«arty cane* 

att-üna moro than rp1 of the total time aval Wo J.« una which oouiu »ad   , 

ahouîd be ;imi>nusñ to unekitiad helpwrn ift order to d«er««3e idi« ti«« 

and to raise the output of the machine 

- to et At« the actual wnrkiru? timo of «wich maufeiiw« whieh in ©«purif»» with 

the total time available show» 

- %hu hitherto »nuo«d reserves whioh could be utill3«€ in fatture, 

- the machine» creating * bottleneck in production fio»», which in 

oaee of extending th« oroduction pro,<*raatiie should b« cither 

strengthened by additional »»chine« or rwplaoed by «ore effieieet 

OP00. 

T4t      Far tewli^ muiwrnni-, 

- to verify the potential increase in perfomwme« by introduein/f iww» or 

additional hand! Ln# equipment euch ae pallets, lifting tablea» «to» 

75»      Few* .«ttxtUary raoi.liUe.et 

- to eheck the technical  capacities; of auxiliary facilitile («ubs*ati«mt 

hollar, water,  comprasse;1) air, tiewag«, eto.) and to identify %h@ rate ©f 

their utilisation and the remaining reserve». 

76»      for the ..who!« lay-out ? 

- to check the adeqiiuey arid th«* potential reservas in storage epaoc «id in 

available floor npaee, 

- to evaluate the eraothneps of the production fio« from the view point of 

optimum utilization of" equipment, manpower and r.paco, ai.-nin/r at diocove- 

rimj the ¿renerai bottlenecks (manufacturing ana auxiliary faciliti««, 

enfji'ieeriníX network, ote.) which in cane of future ex Tana ion plane deaerv» 

F.peciul attention. 
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77.      when analysing the exifttin/: condition« of a certain production unit proper 
attention should be paid to aethods for controlline quality of product» and for 
reducing «osaes du« to iaproper manufactur«.    The possiblity of increasing the 
ossa caio romito without any new investii» t should not bo overlooked. 

7ft.      Dewing in mind the inoreaeinf coaplexity of factors involved, a real ist io 
solution can be obtained only if adecúate new analytical methods am used.    % 
applying for exaaple statistical quality control aethods variations in product 
due to causes inherent in equipasnt can be separated fron assignable cans«« which 
say be eliaunated.   After removing assignable causes due to huaan failures or 

oorreotiv« action can be taken for a&chinery and equipment»   in their Maia- 
li i« redesigning their utilisation and finally in their replacement by «ore 

efficient mâts. 

79«     Quality control in operation is quite siècle and require* asas ncosurcwents 
and recording and, of coarse, »ORNI professional ability and experience in their 
application. 

**•      flfttin ftf ftrfWg «ft #W*«lrt ^»tffrMÉi 

Kl«     The test of buylnir a «achine adequate for the teohnioal pireaetara required 
and for the level of local conditions »sews to be quite eiapt» hut it amy turn 
cat to be coaplioated to find a solution aa close a* possible te the optisi». 

81«     It is assuaed that M a result of a   «valuation of raetfroconditiou» Hated 
well»? the previous chapter a satisfactory answer has been found to the priaeipel 

it 

• whether and te what extent it pay» to invest la ill» Mining site, 
• whether a aiaauntling of existing faoilitie» «ad their re-creetloo la a 

•edified «ad coapleted arrangeant at a «or« convenient «ita would aot 
be tat better solution, 

• whether principal changes in the production programo are ta be 
aal «aat ara they. 

SS.     If eviaeace la given la favour of investing in existing facilities an 
lysis aad evaluation os tas microconditions will show what are the unused 
and what part of a as« production task can be covered by iaproveaanta without a 
aaw investsent. 

^•^saiiBi 



;;*,       Â.   a   -^rif.rwi.   rua.!   rv  ¡•'-CXí'í]   ;<C .vut.í .oioat^ù   Ihai.  the   '.nc-.nt xve for \>n idea 

íü unUertuk-'  a^'litiO'inl   ^ivCKlmcit,   in  s.xif,<,i;i •;   '.rod- otlar¡   ^ci lì tief;  i.:  thç  L-.O troia 

•,o i^orovo  c';irn:i.r  tv.juM:-  '¿f the  er.S r^riii-;".  ;•".•: 

- Cut ti.T'.,'1'   t'O.'  .   "ï'OilUf ''  ioti   W'Et.-J, 

- ir",tïï""'iaiî   l-hf 'P'i'.lity   °-'"   ''"—   '"«r^hjrt, 

« inerbatine ih«- '•i,tr>..?t. 

*M.      Different anproarshe« ma.' **• uried in Bele^bin" th» most crossisi JV? solution. 

In conerai   thu foli «-.witw» aijpe.ïtH nave to h« takisn 1A.o account ;*ntí amienaftdt 

- the agrume»! fu^re production tack in terme of type, quality and volo»* 

of product r«Multine from the evaluation of maorocondiiione, 

- the rtciuiraflKints of ifce expected canufacturimy programme on machinery, 

«vtuipment and space, 

» » compari eon of the overall requirement»'with the «tinting production 

facilities with an atrnecntnent of the amount and equipment, 

- an eoonomical évaluation oí ine potential alternatives leading to the 

selection of the ino«t smitable ty|>e of. taachiae and ^îuiïxnent. 

85,      The main fieldc of aon*id**ration outlined above are elaborated in »or© detail 

under the following itone,    The proposed orocaciare may eeem at first glance too 

coapüeated and tira« conoumiru*» though It ha» to toe bom« in wind that evaluating 

different alternative» in the «tage of planning »svi deui/'tt.iïvi »«vea money arid ti»« 

during the whole period of operation, heims to avoid failure ami createti the .ieeeis- 

oary prereqruiiitcB for a«hievj.n? better economic return« in operating the produc- 

tion lin«. ' 

lì...   ( ^cf^ane*? Qf^wmk^^mß* 

66, The scope and velum« of preparatory work before any decision on proeurwnent 

or i»pIe«entation san take place will dentad Oft ito» «jeneotert aunoaat »f cani tal to 

bô alloeeteU. t«to« the point of vim* of a lordai MVdcmñ of work ti» folloni»»»? 

three n*a,jor phanse nay be distinguished! 

Bf,    - l'ho conceptual nhajH» 
,T,he oaeic -o-ds *.*- hi achieved art» outlined tal*in* into aeeeuit the 

re»ult« of an evaluation of ra<'^>eonditionn ano fcicwonditionn,    »reliai- 

nfttry propocals au to *-H* production pro«^».ime and v> banic fariliticfl ar«» 

draw», uo in alteratives.    * ísche.-aUr*  riew-oltaet -vr a la^o.it •»renar-'» 

for each of the aUerrkitL'/e nroweaii» *U'  r>tsr<af •>:-* a ìA^ì- for denvw 
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the expected raw material  requirements for labour, energy, etc.    The calculated 

results can he eo.ni1y compared v?ith the presently exir:tin>? oit'oation.    I'Yom a 

Tirelifüinary economic compir i s?on  >f pros and cons for individual alternatives the 

most feasible solution of capacities aid of equipment íK «¡elected for further 

elaboration. 

8B,    - The planning and ilaai^ninf: ohaae 

The solution a»reed UT.-.» i is to be reviewed, in detail, the objec- 

tives, of the tank clearly defi.ved, the technological procedures finally 

aeleottid, the mögt appropriato equipment chosen and the expsotei. econo- 

mic iranact calculated. 

0£.       The final layout drawing has to be elaborated with arrangement of 

equipment showing the noe it ion and the relationship of prooossins units 

to each other as well a» the installations and connexion* to auxiliary 

faciliti««. 
* 

99«       i'Vom this, eventaal al Wat ione in the building say be deduood and 

»peoificationr of additional building identified.   The »equenc« Of amjor 

ao ti vi tie e fer ispleaentafcion aro plotted in a tins schedule. 

9U   - fao lwplemenUtio.i rhaoe 

KntorUl and ©quirment are procured, erection and installation 

executed and the reconstructed manufaoturine unit is run-in.    Das 

deration is to he given that realisation co»plie« «ita the definsd goals 

and reemins within the oo»t and Mm liait« provided.   It is ovidoat that 

tmm* delays or cost increaset any bo expected if the preeodin* plawiin« 

phaso was exaet and reliable enou/fh, 

92.      Tn order to omble toe procedure a« outlined above to be oarriad out, 

the following ami« backsfrowad information ie to te deterninnd and 

ly defined with «are pracicun: 

- wiraifacturirL- programe» 

• en*ii**ri»tf data sheet («hart of new r«nuire««nts), 
- «quipMiut list, 

• mummie evaluation* 

•ilHIISHSttBl 
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iti.    Manufacturing programme 

93. Oenerally, the idea of purch«sin,<? and incorporating new equipment int« an 

existing production unit ma,y arise 

- without ohan^ini? the manufacturing pro¿>ratBG»e, or 
- for a production programme extended in volume and/or variety of product!. 

94. The first example is to be understood as » reault of a company1• policy to 

replace machinery at economically )u«t if table intervals in order to rea* in compé- 

titive on the market.    Well raana¿«d camparne« modernise fro« time to tiae their 

manufacturing facilities by purchasing n#* and up-to-date «quipaent, appropriate 

to their type of product and to the «enera1 level or production in the given ara»» 

95. In the second on«« it ie assumed that a new production pr enrasas Aas seen 

outlined a*- a follow-up to aerketiae; studies.   !f«v«rttt«l«ea, an investirti«« «f 

home and foreign «nrkst« cannot by its«! f lead to a olear ani finsi pioture of 

exactly which product and what production velu«* should ht aanufaoWred.   An 

optiaua solution in this respeet oan he acoteved only free en appraisal «f 

different alternativen concerning 

- the type of product, 

- th« quality of oroiuet, 

- th« production vai<aas, 

«Ml f*aa a eeafrontntten of different aasafaetuPlS«. W ejsassaia tÁU tie 

tnvestaents and calculated proiueti»« coat«. 

96. It i« «vidant that any altura ti« ia «at ©*«*ti"aetà«a «f the it«» 

tarsi will influeno« tu« f.tnd and Urn mmmm af anaafnataMn* «psre tiens ani 

itene* the tyee of te* e»«*!«« te m ptr»nassd.   *ae sane *»f*i<a* f<* tae ejsnUtjr 

(acouraoy of work, different et*rf««e fiatata», ate.) ani for ti» «alna» «f a**> 

ductlon.    k hifther aanjeer «f i%mm ores»*«* «ay allear tastali i«*? staffle piP»sl 

wtchliMs or aifSMiv« aaehine* far «watt *«d enantatait eearatieae «ai«* •#• 

«conoaioally fust If iahte only a*«** » «ertat« atajea* «ateit. 

97. after a decision in «Mastri« aaa seen take» «aria»; **• eaaesatasl pe*e •* 

work, the east picture of the «aas^eejaMM pauaaaa la finally éeesleees éartaff 

the phase of planning and Hast »min<* tea at« «Wat. 

lv.     Chart of new romure«tU. (P^Mrtef atta eüeet) 

98. Each alternative of the reviewed araieatiea pro«paaaa ana te se eesekei to 

th« li*ht of wnsuaation fitnr«..   *e this tiarpeae tas feiloMaff apneamti« taMe» 

are to be propalad which «houli in r ny«opt teal anmtrr «tat« the teehaieai aaita 

per hour, per day, p*r aonth, »ser ararani 
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99. fow ml»rlai needed, subdivided into assortments for 

- roundwood (by sneei«») 

» sawnwood 

- dimension ctoetc 

- wood based pan«le 

-auxiliary materials («flue, varnish, B&UR, «te») 

100, Wagte with Information on tvt» (piec*, saw test, enavin^n, dunt, «t©») 

place of  tenerat ion and way of di.npor.al. 

10t,   Electric power with data for; 

* input per machine 

.,r». load factor 

- eoneumpticm in kwh 

1<*5.   Heat enarrar »ita data for each consuming unit 

- heat recruireaent« with technical parameters 
- fuel rcquiromente 

t03«   J^ter subdivided far 

•* erinkin* water 

* water needed ft»- the cocees 

Tod»   Compressed air stating volume per hour and pressure 

l0,î    Transport re^uirtasat« with data on volume or weight to be jsvsd «vt* 
certain distances 

- outside the plant 

- inside the olant 

109«   fonpowar retirements subdivided intox 

* skilled 

- unskilled 

- maintenance staff 

lOé.   fhe information calculated nnd compiled in the proposed way enables a con- 

frontation of the adequacy of au-Uiary facilities (storage, ener.^y ani water 

resources, main handling equinnont, etc.) whereby a conclusion can be reached 

whether exir.tin<r reserve.! can »wt the increased reçuirensents or whether tttw 

facilities have tö be providod.    :-'or the alternative ceierted within the concep- 

tual phaee all fierce hav* to bo reviewed in detail durine th<» planning phase 
of work. 

tftfheÉMHMaSAÉm 
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v,        F/nnniBBnt lltit 

irr.    One of th* f.t.rtannat  part.» of th* preparatory wnrk is the dov»1opttnnt of 

\ rollete  Urt of -nanhtnarr and  cnirment for the  vrchiCtion .'nit.    ^hf erniip- 

•vmt li:t will, of courue. und«»r~:i ehan ws dvHn-r tho whole evaluation work.    ¿t 

+,V:- !etinr>:rtf- nrel imi nvr-   information *?ii1 He ßtated on naehines and equipment 

i.'-:tch my come i "to r-f»niiifï«r.'i*.ion -in pos**ill* aolnfcion«, white at the e.od of 

evaluation rtro o*" rw^ttaUoii: an approved det'tilyd  lint of individual item* will 

be developed subdivided into already existir,- Heme and those to bo wtrchaBnd, 

- short descriotton of the tyoe, 

- oerformfinne -urometers, 

* reeru i rement mrameter« («an#r<íy conewpiioi, etc.), 

- anxUiary ««^iwwmt for th* «achine, 

- neoeeeafy spare parte, 

- weight, 

- enti-anted conta in for**!^ aid local CttiYenoy, 

vi.     Kconoiaic evaluation 

108.    Inventing in nev maehiriery or h»n«llin* equipment «HBì te justified fro« a« 

economic oUvodooint either by the amount and coite of labour »ved or by the 

additional production volumfs achieved with the name labour forco while improving 

or at least mintí?inin¿» the quality of nroduat.    ktr-ier inveotwents allow, of 

course, for improvcMente both in nrodunii m volume and labour woojictivity. 

10e).    Por «ftoh industrial development project ueually a number   of alternative 

technical  eelution* eirirt for achieving m objective ,*« fa? ae o^antity and tr<»Hty 

uro concerned.    Meverthelees, the filmi decision o« resHisfttion should definitely 

•^ciy on the expected calculated efficiency of the investment under the /¿iven 

condition«. 

110.    To thlE pvrpogie an economic analysis Qf individual technical eolation» is 

essential.    The scope! and depth of simlytieal wort, will depend, naturally, on the 

t.voe and extent of the reconstruction in mind. 

HI.    *he hanic features for ouch an analyti* are created by ealnulatin/f »nd ee«- 

^ilinr r.necifieationn for different type? of conte euch an for materialu, ware« 

and salaries, energy, overheads, ealer oootg, interests, inauranoe, etc.    Special 

emphasis is to be =-iver. to a, replie tic. estimation of ournhanin/r and naie« prices. 

"'.ho-itd a new product h* introduced on the mar'<et,  urual'y CA F coste for foreign- 

'nane similar products are considered as a Kanin. 
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11?.    With there coatr, opacification« on hand, the min economic criteria for » 

production unit as » whole arc sloped for each of the alternative* considered. 

from a oommrlwn it is po««ible to d«duce the advantages and disadvantage of 

liwUllin* machines of different per for.nances, the merit* of different level« 

of •Mtaniastion with reference to va<*ee and depreciation, the rate of return 

on the investirent, etc.    Such aspects as the effect on cost of inore*»«* i« 

d««?r*«i of accuracy and oaeanitv wuat be concidered in relation to market 

requirements. 

m.   f%* alternative whi«h has Bhown the hi^ieet ratability and th» «her*««* 

oay-baok period i« utmally considered ns the basis for further »twdy.   «• 

results of en evaluation of «hart-listed offers (cee part B, item IV, ili.), 

the eirneeted erection costs, the trainiwr cost» for key personnel «ml l«b**. 

ft*tri«Mmi in foreign trade, and other detail« are taken into accouat. 

H4.    after new co***, trice« and profita have been calculated, th* «ffUlmtr 

cf M t«M«t«fl«t into the reconstruction of a production lin« can be fiaatlr 

evaluated usi«,«? different criteria euch as: 
nrofit  „ i«« 

- «••fitabiliiy of «sl«a i.e. — •' ^fr"       * 

- fNfitaUUty *t capital invested i.e.  1%| initient nest«     " * m 

- say-back period fer cenital invented i.e. 
total invettment coat« 100   (ia th» 4th or 5*fc *»•* 

- ¡¡5Ht » ¿«preoiatïon * l0°     of ep«»ti«ii) 

. br«ak-«ven ©eint aaslysia usually bass* on valu«« plotted in graph« ••# 

«ale«, fsjMd ©osts and /ariable coat« 

• oaaa flow table fer selected alternativee. 
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B.    PRX-BUJRE  HOtt SSLPTTISa ANS yjUHCtUSIUO NEW BftUIPtCST 

t.     introduction 

H5. The foregoing part A. wao directo* towards un explanation of th* «i» inter- 

linking conditions whioh have to be tajean Into account before aakin* a deeieion 

on additional inveB*Mnt.    The main fieide of condition» have been   enumerated 

and itresoed and advioe of general validity *aa £**•* en how to prosee* for 

achieving a viable »ad substantiated result. 

116. Por this second part of tht paper it i» aawwod that the feasibility of to* 

planiMd tnveetment hae buon assured and th# finanoial «swrcw have Boon «ad« 

available. 

117. The Furniture Industry ««search Aseoeiation (FtWA), in the Unite* KtofdM 

have ©ttDlished a report by ir. B. Stephenson entitle* «Purehesin« * %»©iwoi*liig 

machinât    SOM fautore to b« eonuldered.»   la it i« Htriod a »at of quatto*» on 

component analysis and exintin? rmourtM.   Those are relevant in tht |«r«*Mt 

of any machine s,nd have ba«n reproduced aa Annas I. 

IIB. An a gaUilini for the proemiare the foilonin#s topi©» ara saMmriseel wear 

separate headings: 
- possibilities of acquiring praUainary infors»tien 

- approaching potential ahort-lietad deliverer* f«r attbMttiwr fcto*tof 

quotations 
- evaluation of offars received, oaarint i» mamá technical, cosse Troiai 

and economic aapoeta. 

II.   Preliainarjt information 

119. luring the conceptual phace of preparatory wrk puerai iafonaattan to to 

be suitable for perforain?? the opération requeeteé.    A first orientation to tato 

re*poot w*y b* obtained *.*. from catalogs iscued by International ^aiw 

especially those dedicated to woodworking machinery and ancillary aquipaawt. 

120. fcwmfacturer* listed in the catalogue are clarified accordio to tlieir 

fields of activity, a fact which makes it easier to ejt a sanerai pletora on 

«Hat aauipment of ite kind nMded i. bains produce.    The mxt stop »hould constat 

of Shoring more information on «ruipmeni which nac-ns to mit the roquiwwents. 

manufacturer of equipment will he plnaoed to submit on requeatî .LT' 
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- his recommendation or proposal statiner wjhich of his makes could solve the 

Tyrocefsainr' or  raacninin* operation  in question 

- technical leaflets and deaeriotj.r>nB of the main oe*formanee parameters of 

piece of «(fuipmervt 

« an informativa ;>rice quotation 

121.   With ouch data on hand, preliminary proposals oan be developed for the eon- 

ceptual evaluation of alternative rolutionr, for achieving the production *oal. 

It is obvious that th*?e is never onlv on« tpchiiieal solution for a given fjroMesw 

Vithin this ©hate of work a wider variety of modalitiec hits to be studios leadin* 

to a mwieluBion on which type of etruimwmt vili he-, 

» technically imitable »nd 

- «conowiw í ly vii"b'e. 

\9.?»   TtvM the type of «fuinrwmt «rwi bo identified   ana th« pot«ttial manufac- 

turero short-Hsted, who ishouid be aptsronehed for sutosittiftf a final binding 

quotation. 

III.    invitation for binding quotationj 

12},    It ii to be stressed that for planniag and assigning rooonsirwetioa of a 

production unit it is necessary to rely on detailed and binding inforaatiejí for 

technical data aa veil a« for costs. 

124.   Manufacturers short-listed in the twectdiru? «has« of work aro, therefore, 

requested to e latrate and to su'«nit within a certain time a final of for. 

l?5.    The inviting Utter wüst opacify*. 

- the operations to be carried out 

- the «storiai to be oroceoiied (usually by species) 

• the dimensions of raw material (avérai di menciono »a well aa 

«iniroi« limits) 

- accuracy of work r»<Tuired 

- nuabvr of shuts assumed 

- working honra per day, par week» per amam 

- input and/or output per year, por day» per shift, per hour 

(avera.'fe and peal; values) 

- characteristics of existin«** current (e,% 415V» 50 cycles» AC) 

- existing heat reaourenn ( i f necessary) 

- characteristics of eomnresced *ir available (if necessary) 



- compi innre wxVn the tech-iolorical  mirncae 

- miniiaup» ana nviyinum coccdr of operati tin 

- rsiriwun a »ni wax irou:n output 

- oner**/ consumption (avet-ai^ and peak, valuer) 

- auxiliary equipment neveanary or reuoimenâed (feedtiwr devlees, bandi im: 

faciliti©«, este,) 

- quality of tools una their availability 

- nervte* lif* of tool» 

- whether ßpeoial «quirnent for maintenance is neoeeeary 

- filiamo parts for one or two jrvare» operation 

- dimenai, one. ansi wei/chi of the «achine 

- foundation plan if necessary 

» «ria«* quotation HH fir CUI; with a break-down for the «Ain n&chiae, 

auxiliary «quipraont, tools anrt «pare parts 

- tarme of paycMtni 

- validity of quotfttion 

- whether and where equipment quoted c«n be ae*n in opemtiem 

1'/.     Ivttluatior. of »¿fare 

l?*>, It io assumed that the first Ml.etioa of the mm% feasible alternaUva lias 

been performed within the cancptuai nhaite of work and that H remai fin to evaluate 

short-Hated quotations specified dwrin* rtlmminft werk for *tt€h final quotation« 

were request od. 

127«   ty pre-eelectin^ th« type ai eflpttipwent dwrinf the wpepÄratory werk a general 

cüowon denominator has been obt«a»iud, mafciry* a compir ieon of offers aubai tted 

easier«    in spite of a certain narrow i n* of the preble« a trae evaluation of offer» 

is vary exactin» and requires an intensive aeeeaaaent of many detail« in the li*ht 

of th« following acpeetB» 

i.       ^echnicr.l aspéate 

12fi,   Ataotut the technical aepeete due consideration la to be given to perticala* 

conditions lie tori belowi ¡ 

- Buitabilit.y of the aquipunint offered for the required technological f^wjtio« 

- versatility of the equi une nt (whether it oan be uned for other purpose«» 

and/or adapted to chary* JB in »rodletion programme5 

_____ 
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- the adequacy of the level of mechanization offered, with respect to the 

existing conditions of work 

- the adequaoy of performano* criteria 

- the guaranteed accuracy and quali e;/ of work, 

- the assumed operational reliability 

- the level of skill rehired for operators 
- the requirements for maintenance vork (ease of maintenanos) 

- maintenance of ìOOIB (whether additional equipment i» needed) 

- interohangeability of tools with other existing meehinss 

- quality of the construction of the «achine (design gtandardisatlaiit 

robustness of main frame, type of drive, lubrication iqrste«, ate») 

- electrica (circuits, f*ilcafe eonsicerations, etc.) 

• energy consumption 

- dimensions and weight 

- what kind of accessaries are offered 
- what additional work in assumed to be provided by the customer (pipiiuj, 

structural work, connexions to auxiliary faeilltiaat «te») 

.. whether, and what kind of spare parts are available on stack la tfca 

country or region 
m whether maintenance or repair service can be assured bar a Issai SftMf 

- particulars influencing the environment (effluent, dust, noise, eto.) 

- floor space requirements for the raaohine with necessary aecsssoriss and 

area required for buffer stocks r»f work pieoes in prossss 

• safety cone id oration« (protective /fuarde, safety devices ani precautions, 

- reference« on the manufacturer and equipment offered («xperlsnes la 

production, where the equipment can be seen in operation, etO#) 

Ifcf.   Hotel    fn annex 2 and example of a classification system is attached as   it 

was used in an actual cane for technical and technological comparison of indivi- 

dual machines «wad equipment for particle board production, 

^i.     Gewtteroial aspects 

130.   In negotiating the deliver;/ conditions, the following aspects deserv« 

special attention: 
Scope of delivery with an exact description of 

- machines 

- accessorise 
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- spare and consumable parti? 

- inaiai i atìon material 

- technical documentation and drawing!-. 

- after salee servient! (  e.g. in erection, mipervioien, 

training,  rttnnin£-in etc.) 

Final, prices with specification   rtiU i« included Mid »Alt ie 

not included in the delivery t.,g. 

- nack&tfing for oversea trantoort 

? transport 

- inattT^nee 

« eußtom duties 

• landing oharge» 

« transport to «ite 

- training (if offered) 

- erection tmà maning-in 

In caw that the ¿«liverer offer« the «weiten of the 

(•achine it is to opeoi^yi 

- the buyer« «oligatien* in preparing tt»e condii ione for 

tue erection 
- the ealleri obligation« in performing the oree tion. 

Date of delivery ie mMaîly eloeeiy rei »ted to ttrm 

of payment. 
Tero» of pfiyiacnt wait »tat« the enwunte to be pMdt 

• in cash as a do m payment 

- in cash against shipping decuMonto or 
- on credit terns npeoifyinf sank guarantee« and th« rat« 

of interest ( any advantageon« result it considered under 

economie aspect«)¡ 

guaranteee ooveringt 

- oompltitnesß and time of delivery 

- technically perfect iitansfActtire ^coordini; to certain 

regulations and standard« e«<*. M or KM 

mm 
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- reaching the output in quality and quantity 

- control :-Jid  supervision of erection { if öfter«* )î 

Penalti«ff fort 

- del ¿y in delivery 
- non-conformity to epoeifieation» •, 

Force »ar1m*r« clausej 
LIM and  til.y«  Of jttri iPdtCUOI» to to ä8f»U«d I« O*** *f 

di£put»c.   T»# omarae rci.il aspects «ay toe«» »ora owBliMftoi 

>«h«re orsierenoe 1B given oy the toyer fop a eneMned 

invest«**^ ßoii»4fTtinjf» partly of an «tarimi delivery 
and partly of loc-üíy provided items.   Under eertain conditio»« 

It m-îy bo pre fe mbl« to parchaee only the «nifi iMrtiiae ft** 

oatftid« ,**<§ to eonplei« it % looaily «taawfaetttF«* 

itejts ^tweh«ttiisatioA dtvioee, traaepert «•*«*«, pipi««. 

duet extraction, etc.).    îto i*pnot of meh an au'attfPMWt 

«a «elle r's fpa&rafttee« has to I» nenotiwtcd very earefitlly* 

ill/ lgfflp».fr OTfftf 

(fcotitlon* fro« individual eupplierc ueuaUy «ho* difference« 

in ito extent of ite»» offer»« and have, tnerofor», *• •» 

adjusted fimt to a rompjiratle tatif Mainly from the 

viewpoint of completneen.      It i« self evident that s«oa 

a oompariwon and correction it made eanior, if quotation« 

are requested wit A a bre-üídovn of price« for each of the 

item« offered. 

por reaton« of ccrpaneon and to «impiify «to eneulnr 

evaluation procedure eaeh of the offer» is to to oorreeted 

• to exactly the mm* tooy« of ixm» (#.g. to eattoatiag 

tao cost of aianift£ itewe ) 

• to the «en« level of delivery oonditions( e.g.   POB or 6V ) 

* Th« resalte ef mñh an exeraiee ohould to euwnmrised in 

a table «tating the toi%l costi of the additional iavett- 

ment mtedivideá fort 



- m-in rnichinr (   m •"'•"firn M'1>!PV  ) 

- •\r.\}*C''-Oi'ir'9   mei   :p"*  part-- <    i *'.   ?'«>*>'; i; A  f •• *"cn'\v   .; 

- .icc^rf'ortn -.v-i ''iH** -v, t .•   UHM'  ^T'#*» 

- eittinitc  fr.« %Cf«îf«;.,:r*i*>?' tf» t»j T.*ivai"   flirt d  ^'"ali.y 

- i'Klimcip  ft- *,T*ìC'ììì;ì   via irw»""! ;.\U<>r¡- wnn iisiv<Uft£ a*,V.erial 

- t.-Himatf f*3r ntrn^tn^.»*   "tir:, ' *** ?wc©,i«%r:   >. 

It ie «ivideat ti<..it  io t'tftíO d^cicioii in •»•cctí'-n c*nn b* reach«! 

fp©« ísr -tafr-ií?.V» of {ir*ce« afta of fi/pift»» **«r t^hatoat $*rf«i«ian« 

only.    A *¡tch1nc- "»-»„v. ^rm to te teoacreically proni »ini* from ti» 

viewpoint »f investment eortt ¿net of outjM fífurmm,  ln% ro^r 

fcum «4t ti» l» eoft€»i(iall> *mf*v©wraM« if #.*. «trwetnral wot* 

©5« Ait txtoniiion of c«r.iU»ry facüitiüs ai» iihfel¥#<i. 

An «fitt»*» aoliitien can in» i&Mitified »aly i» ih« «nul«« 

of tit« ©f©4««tiön lim a« a *»H«1« t.«» ia the U#t of i»t«p- 

Httkün? fitti aihmf mmhimiyt floor ftputst twntléblt, captoItU* 

«f «mliary »'teiHU*», «t-t.    ft« rranttinff sa»ary %s.blm U 

tfctitf©*«* t© 1» mmiè*mà ur 'wye:?^ow>d information fei« th* 

final •OOIKMV.C «vmlttnti«» »r outHnod nnd«r lt«9 A»XV,vi.    1h* 

txjMetfd ©p?rm*t»#! ©#«*« for it*»# to te proiittötcl au* ilü« 

calculated in IH« light «f différent ôfftre» 
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PURCHASING A WOODWORK INO MACHINE:     SOME FAC'IOfo TO Bfc CONSIDERED 

(Extract, from a publication ûf the furniture Industry Research 
Association,  tfex.woil   Road,  Stcvtfnajrp,  Ker'„fora h ire,   SGi  ?EW) 

COMPONENT ANALYSIS 

(A)       function 

(1) Is »He component reolly necessary or con i» bo ellmlnoted? 

(2) If required, doe» ft hove to bo machined In It» ex {»tin« fern? 
Perhaps o small chano* in design would simplify machining 
operations. 

01       Would any ¿»sign oit erotico afreet onother component In tht 
subassembly unit1? 

(4)       H ti* cost of pro¿jclng hS« eomoonont pjoooftsono*« to Its 
function In the «nel ossembly? 

Con o 'standard' Item bo substituted? 
It moy be thot o standard component eon bo bought from 
speclolist supciitrs which would remove the necessity for 
manufacture Ir. the works. 

ft)       Is the port being modo In the best way considering the 
quantities Involved? 

ü      tmmìé 

0)       Il the right type of «rood being used? 
Pornops o cheaper prode and quality would suffice. 

(2) Before reducing the quality, however, would tbli have on 
«Meet on strength properties or final oppeoronce? 

(3) Is the finished sise of the component the most economical fro» 
t wastage point of view? 
If o dimensional reduction con be mode, It moy be penible la 
obtain the part from a »malle» section of rough material. 

(4) Can waste be reduced In other woys? 
In some coses the profile of the component may be altered to 
thot previous «ostoge content can be used for making another 
•mailer component.   If so, it may even be a bettor proposition 
to use the next highest section of rough material. 

(5) Could a tighter timber be used to ease handling problem? 

(6) Can any pre-machining operations be done by the timber 
suppliers that would effectively reduce machining times in the 
works?  ie, planing or sowing to length. 

(7) What would be the cost of this service compared with existing 
methods of conversion from rough material? 



(C)       ShnotlficoHon 

(1) Ar« too mony different sizes of similor components being used? 

(2) Con tome form of standard size bo adopt*0 * ° r,lu,t of ° 
reduction in size variation? 

$       The conversion of timbor sizes from imperial to metric 
merits should bt used to reduce the quontliy of varying section» 
used, by wising or louring the overol) dimensions In Imperlo! 
sises to conform with the nearest metric équivalent. 

ft) If etteretiera to component lengths or« necessary o» o rostid of 
o reduction in the number of Itomi, what effect will thH hova 
on mochlnlng operation»? 
Distances between feed rollen ond hopper food copoeltles may 
novo to be odjusted. 

(5)       Will o reduction in tho vorlety of component» result In tho 
possibility of larger botch sizes? 

<o)       How will this affect existing machines In any particular deport- 
noni? 

0      Would It olio have en influence on maximum feed speeds selected 
for tho new machine? 

(8)       Hew on machine sotting jp tlmei affected by g reduction In 
variety? 

(9)      Con finished sizes of panol Item» be adjusted to mako maximum 
MW of suppliers' dimonstons?  It may be possible te alter e panel 
component size so that machining of all four tides could bo to* 
pieced by o simple cutting to length operation only. 

0)       Machining requirements 

(1) What Is the degree of accuracy required for the component In 
terms of tolerances? 

(2) Are these tobronce» too fine for the port in question? 
Too close a tolerance often necessitate» a more expensive 
moehine to obi an the dec^e of accuracy required. 

$        Will, however, components machined to close tolerances, hove 
Increased benefits at the assembly stage of manufacture? 

(4) What grade of finish is required? 
Would a planed as opposed to a sanded finish be acceptable? 

(5) Should each individual component be inspected or is periodic 
batch Inspection sufficient? 



Having now made on assessment o( the <oi ipor*»' r t¿ ht macHned, ami what possible 
modifications m.y affect tha tyï«3 tt mechi^ Jo Jfc iinuliy ¡PSialK'd, o review of tht 
existing resources within the factory is desisele. 

2.        EXISTING RESOURCES 

(A) 

Whtr, the new mochín« hos been installed, wilt preceedlng ana 
tuceeeoine, existing mochines b* capable of keeping poce wîffc 
ft, if feed speed totes ore Increased? 

(2) ff not, .whet «mown* of extra ec^lp^-nt will have to be fitted 
le achieve this increased production relet 

(3) If I* it impossible to Increase output of adieten* mochines, eon 
the work fee rerouted without a major change round of étant? 

f|)       Whet is the existing speed of production in terras of {est o 

minute? 

(5) New «any machines ort bond fed c* competed «ritti that* novlna 
hopper feeding devices'? 

(6) Would it b© worthwhile when censlde-lng o new mocMne to fit 
es many machines a? possible with hooper feed units? 

Ç)       Are tlwm <my mobile stocking or feeding devices in use et 
present that could else km used for the new ««chine? 
If so, this could simplify proposed mo chine refÈuSremefiti wltfi e 
consequent reduction in purchase price. 

(8)       Whot is the working height of such a unit? 
is it fixed, or «a just ab! e between certain limits? 
This should be token into ceniideretien with record to the 
working height oí ¡he new mochín«, 

(?)       Are the smelt toois such os cutterbeeds eni sew «tilts, etc, 
already In use, really adaptable to »he mw «eehifte or ere they 

for me or» particular machines? 

00)        In the present period af enangeover from imperici to metric. 
measurement, vi!I o new rochine 'wing provision for metric 
tooling cous« duplication of existing Imperial dimensioned 

•     cutterheods, etc.? 

(11) If this Is so. How will it aifrct existing sharpening, setting and 
gauninç equipment in ths toolroom? 

(12) Whot other extra equipment will be required in the toolroom to 

cater for the nev* machine? 
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0)       Plant toyout 

m       H« $uffïclent Hoor spue« been allocated for »ht new irtochi»!«* 
Space must be providad odjacent to the machine for ine©«!*© 
raw matorlols ond finished pioce parti \ 

Dots the siting of o new machin« involv« moving txlitlnf 
mochín«!? 

Art extensions oc ©tterotîom t© building» necessory f© ©sttr hr 
tht new machin«? 

(2) 

(3) 

(4)       WIM lighting facilititi hove to ht altered «r «ddtd lot 

H« sufficient room been ollocoted for lervlclng the *""*^f*** 
This U particularly Important Il Ih« mocMnt It to ht potiti©!*©« 

near a wall. 

f$       M^Tlobhondllrtg 

fi)      What kind of handling ^ipmmhumá ot present - ntWif **' 
flf> trucia, conveyors, etc.? 

p)      Art these «de©,uete to incoroorof« tim requirement! of the mm 

mochín«? 

m       C« Ih« new maehlne perform tw© or mort optratief» tithe* et 
the tono tlm« ©r in rapid progression In ordtr lo reduce handling 

timet? 

(4)       Will oddilionol handling touîpmtn» ©f a ipeclollsed typt ht 
required? 

0)       Doti the ip«od ©f mattriol trovol Ènti«©!*© tht rot« tf 
end will th« new machine «ithtr increase or decrtaie »Mit 

(¡6)       How for do th« componenti bovt t© travel between diff«r©nt 
machining eperetiom? 

f)       if this is excessive, li it possible t© provide simpi« coiwtytr 
equipment between the new ©nd existing machine»? 

(8)        Should special centainen, ht made for protection of finished 
component»? 

(p)       Are existing handling methods safe? 

(16)        Hos sufficient room been allocated near the machine tor 
pallets or small trucks? 

(Î1)       Can the new machine be linked into an existing line using out©- 
matic transfer equipment? 
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(12) I! tint H noi poitfble, con the new machín« bo fitted with a 
ovvie« for the return of machined component» to the operator? 
IR tMt way, out oporotor can both food the machine and stock 
AJHMBJ^AAM    A4«  A*AA^Uk^kJhk CVHI|MOf«CI CORipOfWnTB 

(13) Art exttttna watte hondllna Mrvfct» eejtqvete? 

(14) Con tbt n^ rwtchln« b« llnkod hi»o an «thttng tW 
«oft? 

09     It tho txtrocilon unit tory Ofwunh tt> cater toy jodltloool 
materiati naeaiilrarad bv tho now noeMiia? OOOOjmwW WVPOol IfOwwOflIW»Ti **#   filo   IPffn  eWOajPnje/OjBonnj « 

(té)     W dut» txtroctton It odyo minor problo», con tu mê0Ê§ WW*! 
unit ot mod for tho now fnocnfnt ? 

.    0)      btKlitlitfltlocHcpoworodoquottfartht mmmmAÊmt 

fi)       Novo allowance! bttn Madt for hrlnolnu rnrnbilt ninnai In Eat ^Pp* »*w*w^   net «OP •* nm • •» n»n OFOJOBF«» nwonp   own •nwt^ppo^p wtjoviojoooje v'fv'^B •" oWPo» 

OUBBAO jOjMfcawhtnijOi      ¿uno! Éü   {ft  jk«k fc i   — — -*^t^^^ J • -M -Jla « » -r      »M J —- —   m      aint ai-inMr now miwiiiiiOf onn «j IT IO no paufwnoo vnotff/ouno of ejooiejnnoT 

J9B Ink oaaaaltaMManti AUK  «iÌÉi«iÉmÌi  «feA***«»«».      t* «VM« ^JO-L^^ A^^OM AA? •—• --—• - • —— fe}        pi ooDirtort to Ofocrric power» » any Ofntf font of pawn? 
raontrod » *«•- «Mutuar fe^ivdfaullt! 9 

mn on pmiMR own oonNonroo rar on o*r imo fo no orovsn* 
In tho site of tht now mochino for eloonlnj? 

|i|        mwo nonowop pttopjen« noon rora ot rno inroreion nt 
•Vw^ñT VratJNPvvwpv^p e 

Ml onooôôdo nwfeón ñoñonaaderaJtói MM naol*É*aôoooôooaoaow£aaômân: êêM Annoi öooom •••^onnV oonoooononnot 
•P* »WB^^P t#wW raMlr#W on^otp VwvV^^MHpM^Qvn^ll • WwHI opnJR oratjMnT •JtflPrJBnWn^ 

AnooFonaooflloofi1 todtfrl thftl AnloM nmfirhtiìnl *•—»^ AoMiolnooon1? 

(3)       Whot typo of labour li evailafcie for tht now Machino • ikJIUd, 
twnl-ritilttd, or ursttf tied? 
How will tMt äfftet tht final choleo of mochín«? 

(I)       If «xlttlne labour It unsuitable, will o now mon bo toqufrod or 
eon existing ntnomol bo trolned? 

|9|        now many non aro notata »o operara fne fnocntnt * owof iw» 
throo? 

(6)       WIM tht pronottd oporotor objoct to boina allocated to the now 
machín« on tafety, health or other around»? 

aamaiÊm^mÊÊÊaÊm MMMÈÈ 



(7)      Ai« working condition» good? 
Poor Ugh»!«*, cHrîy conditi««, esetmivo humidity, ond lock of 
odtavote safety precoutior» con oil contribue ID »ht reduction 
of optrator efficiency. 

(•}       Hew will tho potontlol oomtngi of on existing operator bo 
affected when ho I» tromlbrrod to tho new machine? 

(9)      Will tho operator b« copobl« of MHtng up hh mochino ond 
eorrytng out simple servicing operation» If required? 

(10)      Con tho plont loyout bo ottered to that »ho opor off of tho new 
machino eon work another moehino at tho MOJO timo? 

Hmrlng asked roiovoi» o^tom obovt tt« comport and hovlng mode 
• ftjrvay of exlstlfla'reiourcet, tt ihovtd now bo ponJble lo concentrato an teehnleat 

that will finally decide tho choleo of tho machine. 

tho MWwfng, therefore, ti a Itat of desirable t*rfum ami techrdcof eeir* tW sJmeid 
to oanoîdorod befare making • final decUkm, ond If a short lie) of 
aofoniowt win praeww • enee* raw nw ceamarwon pwpeteSt 

if 

I 

'9 

^„„„ggKKHffgf! 
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AhSÏ* XI 

li ìMM te te polntti out that ih« el«*«if ioatioa •?•%•« outUm* fc&tv la «n 
»tt«*pt to tupf M tut uc^ieal l«rol »no tfat t«chnolofic»l rollatiXI ty «f M*hl> 
ttfTf and «{iiipwnt offvrvâ. far —eh «f ito tq«àna«at «roup« thrw t« ftmr osali tjr 
¿«froo» M* •poìifitd, tatto* inte acaount UM »Mí «e-to»4«t« \««hr.«logio«J Imo» 
Í«Ü«. TlM lnditiòu»l ««ualit* d«if«M «*• oh«ra«t«ri»od Ir • «ort«l» «rtir of 
ooutta al lotti*. It i«, «f «aun«» «MIN that tfel« «yat« «a* I» «e*U«l fftr 
«owparlaon te u» H»rliorl«l lim« «f tlw tabi« only. In Tit* «f ttw f«et tkat ta« 
eyataa io«« iwt eoftolétr th« proportlonat« «otfM «f 4iff«rtftt «fiip—wl 
/«, <• »TOOOìB« group eentr« HU/f • vortieal càuti«« «f »o4«t» wmûâ •• 

«JBt MIwH * 

BÉÉaM'ttja« tt«tl«JII 

i 

- lit » úrm ÊÊÈwHtmt f 
• Mue* - rtef «***tir«T I 
* la\£t * «Htt«f #ttMVfM«T * 
- iobaifcr not aff«>«4 © 

«• itktftMPt 
a*t«l —twiw t 
MMtH iotwtar 1 

• tp teal © 

i ««Aft for ? ohl/t areéuoUa» > 

Jr    ÏWWPAIHF   *WT   *•    iB*l«    J^F^^WPPP(W^fc» 
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Sark tmormk: »u*,b»r «f points 
- ¡cnrf)9-. i-¿»A i-cl. rsiliin..- of bar* ? 
- s.»ohsni¿ed 
- fi."..«'.   O?farad 

1 
C 

iBBÍÍISSBrff.SÍ-PtríaSigfi 

ây*t««i firopojiftd- 

• i#| «rat» »anufacttiring linos for surf»«» and for 
cor* particles and »eparat« fitoring of aavtfwt, 
»bevili/;» ontì p«írticl«& produced l'roa ha^od oidpa 5 

• Mfifirot« mmut«a%wring lim» for «urfaoa and for 
eon» l»yvr partici»» tout without »»aparato aterine 
of cm»dust, 3h»*i«g» «nd of partiólo» produeoi 
fro* h©re<?d chipa 2 

• ono öimafacturing lia» íor both eurfac« ini OOfo 
porticine without   differentiated atoran« of ••*- 
dt*»t, »hacines and ef partióla» prodwod fro» 
hofüí^d chipa i 

Oapacitiî»; 

• I »Wit for 3 ehi ft produetlott of board» 5 
- î «Mit», for 5 ehift production of be arda g 
• 1 atti fi« for 3 shift eroduetiea ©f boaria |, 

9mmal ef «plintora 
- combination ef i>kr and ««oïMKieoâ «¿fling f 
- oir «ifting g 
» •»cjhwáenl »if ting ^ 
» net rropoaad g 

SII« for particle«: 
- over loo BT 5 
- ewâiw», owr 50 «** g 
- amali, b©l©w go »' | 

• fir» protocticn ¿ovio« with autoes tic fir» 
oxUfttíuiahing «quipBaot and automuic oontrol of 
It. C. of partici»» 3 

• th« aama but with «onual oontrol of M, c. g 
- natiti OP«rat«d fir» «xtiiyuiahing devie® only 0 

foasibility of reusing duet fro» boar* production 
- eonfeitjod roua» of du*t in the production 

lino as well a» fry bum in* in th» dryer g 
- turning doat in the dtyar or in th» bollar % 
- t»s prmrision nada @ 
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Sfii-eining unit bahind th» aryer 
- coobir»Ption of uir *nd «achanteal aiftar 
- ei»* aifttr 
- Ei.icly>.aa«l aiftar 
- noi pripoaed 

Rin f >r dry partial«» 
» capacity ovar 2$ »? with lavai indicator en rowel 

pointa of tha bin 
« capacity balow 29 •* with indioator for "full'» or 

"•»pli* 
• low eapaeity without I awl, indUator 

Nunbar of point» 

3 
2 
1 
0 

I 

Doling of parti« laa 
• continuous quantity control 
- diaeountinuoue quwitUy oontrol 
• welt»» doting 

f 
t 
I 

0»n»truotion of glue «Unat* 
• atfttnlaes a tati, cooling of dru», no tow**»«»* it* 
• at ori, coolirvj Of drum, no eotpr»»a«i air 
• ataal, cooling of druai, apraylng with oo»ora»*»d 

air 
» at*«l, m ûtm «eoli»*, »p*»fiii» »/ fia» ***» 

aoapraaaad »ir 

Saabs of #it» and paraffin «aulaion 
- itnarlinkad with partida dtting, quantity oofvtttfl 
- intarlinked with partiel» doting, no quantity 

oontrol 
• no interlinking with partialt dating 

t 
2 

1 

I 
t 

jff^P^E^E^ff 

Typ» of foif&itg ttation 
• »t«tien»ry 
** »wrlMlK 

fjftt Of Ml 
- aiftin« fi»« partati»» int» «tur %m*** •o»*»"*» 

quantity oontrol 
- aifting fin» particlaa tat» outar l«r»*» AtteiAi»»** 

quantity control 
- «Utter, fin» pwtteia» iute #*%** iw** «* ******* 

oontrol 

t 
i 

1 

i 

1 
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PrapreaeJiv. of »at 
- included 
- not off*i*ed 

Maturala* ef unduly farwa ml 

- no*. tvfiared 

JfuaWr of point« 

o 

£t£SSÍ55i 

Type of presa 
> «itvrl« opnninß 
• »ulti dcty-light with ainultsnsaua closing 
- »ulti doy-lifht witîwut einultMMa»» «laeáaf 

B>tfj Pr«ftrar»co i« ¿ivirn to singlo ppenin« prosa 
the he*»vii>r c en st nation anftblinft te aehiaYa lova* 
tbieimefic tolerr>ne«a and «qualited propertiaa ef tho 
boajd. It hnu tn bo, cf coûtas, «laiUaä that »uni* 
eptniTt¿; »>ruao hua a certain Advaittaf« in UM potanti«* 
possibility ef ineroasiiic to* tKfftcity 

f 
I 
1 

Working presntir« 
- «in. i? Kp/c»a 

- nin. 30 Kp/cffl2 

4eoufj*4«tor fltotion 
• pwapa for «««a piato«, 
» aaauaulater 
- puapa * 

Patini srats» 
• without aupBorUikir e«atli» 
• with transport caola at dlriaad ban« 
• transport band /for mainttnanc« ana coat raaaana/ 

fooiUoa ef prcas piotons 
• two rovo aitoattd arwvs distança bas« 
- two roa« eloaar to th* contar Una of plataa 
• ana raw ir. tha cantar liaa of praaa plataa 

1 

» 
t 
I 

t 
t 
% 

* 

I 
0 

Yaaparatura reflation 
- includo* • 
• not offer« 4 

1 
0 
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îdwpw«tupt «4ja*t»«»t ef 
- inalttdcâ 
- not ottêT+d 

l 
0 

eut de rie t 
- ia prttt pli 
- m pr«B9in« plut»« 

t 
1 

• with tooU for 

m With tOOl 

I 
-I- 

-u tHMt ttf% 

t 
1 
• 

^'^Mk^a'^ 

;t-: 

i 
i 

Ml both «Ut« «¿t* 9 
f 

•HlHHilHHiil 
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Nuftter of peint« 
- prosees ina on on* «iti« 1 

Installati'>n of equíprent inip A lin« 
- vith »i*.om*Ur Oew 5 
- «it*i •echonixcd fiv*w 2 
- with r8MW;«l f»«<f|ng «im srrting X 

Sertirg oí' R«r.d<»d boari» 

• into thrt* olile«« 9 

- Into two flucM 2 
- into one place j 

- »W"í¡íUIV, by tacen« df t«le«ee«i« botet } 
- handling by «teen* of • lift truck 1 
• net propoo«d Q 

De« «*Uriol «tor« 
• handling prorossd Including storing rock« 2 
• howniwR propose*: without storing rsefc« 1 
- net proposed 9 

Preparation «f ¿lu« blend 
• Meh«ni««dt «UowiAg for 1 worttsr 

U prtpsro UM bleu« for 3 «hift« $ 
- net wcbsnioti, l worker i« provided fer «eati 

«hift « 
• «tepl«, with aere then X worker fer e «hift 1 

• offered j 
• net offered 0 

QriHtiMr ntwrr 

- eoaplst« for grinding ef «11 UiU 2 
• without th« possibility of grinding «p«ei«l tools                   1 
•• not proposed Q 






