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Thie paper covers cases “here manufacturing facilities already exist
which muet be imporved or extanded. Any decision to invest in nevw muchinery
should be based on miiable, objeetive studiee whioh marshall all pertinent
data on alternatives and present it in & Formm which will allow a decisiom,

Macroconditions involve availability of rav materials (sources and
coms}, development of infrastructure (%rmaportation network, power,
water etc), development trends in the industry (antomation, specialization,
new products and competition), the level of production techniques and
the serviceability of machines.

The actual procedure for decisjon-making and/or weighing alternative
solutions is discussed in terms of sequence of work phases, manufacturing ;
programe (type, quality and volume of production) mew requirements for
rav material, wante dispozal, electrin ~c.er, heat, water, compressed ‘

1/ Te views and opinions expressed ia this paper are those of the suthor
and do not necessarily reflect the views of the secretariat of UNIDO., This
dooumsent has been reproduced without formal editing.
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atr, transport g manpower, and finally a list of equipment for the
producting unit. Various neans of ceomonic eyaluation are then
sypiained,

The actuts purchazjng proredure if then discussed including
rat mast be contained in invitation: for bindiny quotatinne, and
the etep-ly-step evaiuation of offerc ~ going into technical
comeercial and economic aapectr in vome detail.

™. bibliography containe forty-five entrier on this peneral
sul jert, and t40 An .exer mupplement the paper with details of3
1) & checrlist of points t¢ consider when purchaning a woodworking
machine +hich g extracted from u 1971 Purmniture Industrier Hesearch
Association { PINA ) puclicatiomn by Mr. R, Stephensoni and, ?)

a olagsifination system ured for machinery somparicons by the
mthor's consultant fimm,
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Ao,  PHOBLFM [DEITTTCATION

I. Introduction

1. 1t mus® ve borne in mind that thc aims of thip meeting do not cover the whole
range of problemg connectad with the cutablishment ané runniag of wood processing
indmtriu or plants in developing countries, and that the main objective is
confined more or less to the selection o inuividual machires. The choice of
production processes will be dealt with at another meetinz crganized by UNIDO at a
later atage.

?. This paper covers therefore cascs, where manufacturing facilities already
exist, which have t0o be improved or extended,

3, As a weneral rule it has tu be pointed out, that the industry = in order to
remain competitive -~ must pteadily offset rising costs, improve quality and
productivity, replace inefficient machines and equipment, reduce waste and convert
it into profitable byproductis, and also improve manasement control and marketing
methods, regurdless in which part of the world it is involved,

4. Whether the operation is big or small, every emterprise faces opporsunities
for worth-while improvements and accomplishments of its manufacturing facilities,
The problem is to realize the changes in much a way as to enable the plant t0 meet
the challonges and to ronvert them intu profitable grow‘h,

5. Whatever might nave been the reasonc fc * a decimion to co sider the possibility
of murchasing a new machine or equipmant, fa—oureble economic results are to be
expected in any ocase. In order to aveid a fallure in this respect nertain precon~
disions have to be thoroughly analyzed and evaluated prior to any final decision.
The extent of attention which i to be paid +» such evaluntion work depends
naturally on the amouni intended to be invested. On the other hand the amoust oi
capital which an enterprensur is willing o invest will be, no doubt, clomely re-
lated to the expected profitabiiity of much an ianvestiment,

6. In this respect the fact has o ue taken into account that the efforts in
mechanization and automation a= well ag the aim to speeinlie operations and to
decrease the labour congumed for aconomic remsons had their influence on construoe
tion of machines and equipment resulting, durins the last decades, in such a
variety of wachinery that it hecomer diffiemlt even for an experienned technician
to cover all the minufacturin~ fields,



Te Ary decision to inveat in new machinery or equipmant chculd be, therefore,
vaved on a roliacle basis which means that rreliminary ntudier are esnentialg
Lt ege studies shculd ain at polvine all the questions ini'luencing at a later stage

the yemlts to be expected ap a follow up of the decision,

B, Tiere miy bo cifTevent pporoachec ov syotems on bow +0 proceed to come to
the An: ired eoncluzion, Resrdless of the oracedure chosen it seeme thad two
major arean of problems anvolved may e drawn un which deserve proper attention
vefore iny decision on purcnasing new squipmant ihould ha taken, No exaot dividing
line ~xisis btxtv;een the “vo coupleves of problems, us one sroup is cloealy inter-
linked with the other, wut 'nate liy the following two ziewpoints may be differen-
tiateds
- macry onditione/exasencun or sutmide sonditima/i.e, conditions influencing
tho ‘esision frum cuteide the plart cuch ag the euitebility of the site for
fu=ther axiaasgiong, and
- microconditions/mdo~enws o inside oondiiionc/inherent in the already

existine minufacturing tacilitiag,

9 After bovh fields of wrelimirur~ conciderations hava been evaluated the
procedure Tor ontlinias the produciion orosranme and for seleatins the proper
equipment can e ‘amn,

I1. Yacroconiitions (outside conditions)

10. It would exceed tnc roape of this paver te amalyse in datail macroconditions
Pt for recson: of uvompletonans Lho main coiditions having a baeie influence on any
constderation for extending, char7ine or imvroving existing produation facilities
are here outlined in a very conoipse wayr,

1i. efore alloontir® any additional inveatment to a cerlain production unit

- the suitability of the evisting site in the light of expccted development
in rav materiat aveirladpiliity and in planned infrastructure must be ohako(,

- the senera] development irendr in woodprocessinz have 4¢ be evnluated in
order to aliwm the company's intentions to world irends,

- %he type of the mamufactured product hag to be reconsidered in the light of
raw mierinls, of conntructinn aad of manufacturing principles az well as
itn future marketin” orosrecic on the home and foreiom market,

12. The situstion ir individua] develominz countrian vary to a great extent, each |

;

cavelonmert care facine 1ts own sronlemn; therefore, the arguments and reocommendn-
tions brousht forward can be ctuted in verv general terms only,




13, Some anpects af renceal validily for woud neoaceasine nre listed hereunder,
which « without rliimin~ ~onrletoreas - should - reate arn tncentive for under-

taking more detailed roviews for Lhe coeciie mmditicrs of a -iven ecase,

ie __ Raw material

14, The availability of raw matoerial~ i» Hovionntly ane of the eritical factors
when considering future cxprnaion of marufreiurinz facilities., A further develop-
ment of the production canacityr or of the ~aricety »f products is evidently neot

justificd where the raw material! resources are i(noademquate,

15 It i3 therefore, neccesarv to check wnetner 2 lont term supply of hitherio
processed species and assoriments of wond can Le ensured for the required period

of years,

16, In addition to thia ihe possibilities of wubstituiing traditional hardwoods
by'ﬂn far unuged or lese used oo called secondary species have to he itaken into
acgount, It is well “nmown that fine tropical nardwoode are often umed for lawer
grade producte - even for shutterinss, or for items where their texture is covered
by laoguers etc, while other species, technically suitable for the riven purpose
remain in many cases unuged just becaunu of alledeed consumer resistance and for
tepr of not complying to usual utilization standsvds,

17 As it hae been strassad on different occasions by the Food and Asriculture
Orsanisation of the UN that the industeial uti’ization of world's forest reserves
in tropical forests with itheir huge varie y of gpecies pres  ils a big problem not
only from the point of vievw of inveatmen.. in iafrasiructui. etc, but even for

_ techinolomical reasons, A numoer o mpapers nprepented nt the Saventh World Forestry
Congress in 1972 coufirmed azuiin the need of properly organized rystematic researcl
and dovelopment work as a precondition for solving this extremely imporcant and
oonphx task, (See Bibliograrny.)

18, Neverthelesz, muny minor stepe leading towards sn intensified utilisation of
forast resources can be undertaken immediately, on a local scale, bty processing

and introducing on the marke! leaser used gpecier whizh in certain cases are known
to be suitable for a given purpose and where a certain ressrvatinon of the customer
has t0 be overcome, e.7. Ly a reasonable price polisy, etc.

19, A change-over to other species or dimensions may, of course, influence the
selection of a mchine or equivment to be introduced,




7). “he nclection of 1 wachine may aloo be influanced by the expected quality
evale) of lumber to be procensud. Tu order %o get a certrin amovnt of dimonsion
stace, a larger volure of lower grade Jumter or o gmaller volumc of higher srade
juzbar con he nsocenned, 1t ie evident thet for lower xrade quality the kerf

lor ¢n and the nregzaming cosis are higher and the yield fimues lover. Should

tic econoric caleuwiution - takiag inte account tke prite difference in raw material,
the rrocescins cocte s the yie'id fimures - be in favour of lower ,pade.ra'-' material,
the 1mmact on the manufrcturany line mas to he congideres i.e. the higher number

of 5.ta and the larmer volwae of muterial to be handled must be accounted for,

21 ™ha nowu .pplies - even to a larger extent - to possible replecement of o
et of the raw material vroceueed by semi-products such as wood-bared panels or
by premachincd componenta pupplied uy another mamafacturer, Such a decision will

effrct o aeic change v the st of omerations and the machinery needed,

22, In %he field ot raw materials aitention is to be given 10 auxiliery materials
an well., MNew developmenis in glues and finishing materials may influence the
technological procedure hitherto ueed and nay require adapting or renewing oertain
equiyment,

ii. Infrastructure .

23, A cloge interlinking exists between the sugeensfu) running of an ‘ndustrial
plant and en investment into the necessary infrastructure of the given area, When
oonsiderine an ajdditional investment for a scrtain production unit the expected
impact on the exinting infrastructural facilities ig to be analyzed i.e. whether
they are adequate to meet the new larks resultingz from chinged conditions.

24. New transpori problems may arise in connexion with raw material procurement
and product distribution while new technological procedures may necessitate changed
technical requirements for auxiliary facilities in the plant itself such as power
and heat mpply, water avatlability, weste and offluent disposal, and general
engineerins vorke.

25, Tf proper attention o a correct evalustion of existing infrastructural
fanilities is not paid in due time i,e, hLefore the dacision on expanding the pro-
duction has been taken, the operational running of the reconstructed plant under
new techuolnsicn? conditions orecated may aecessitate an additiomal investment into
infrastructurs at a later starme, anzequensly, situations may develop where no
other kchoicc remnins than to rmn the plant under teochnically and economioally

unfavourable conditions or o ston production.
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26, In order to avoid ewch 2 hapha.:rd procesy. of ceyeopment Jonm={inra invest-
ment. olang have to be o¢lnborated takine 10 sengupt o the pdyatrial development

exnectend in 4 cert . in revion,

{ii. Nevelonment t end;
D 87 40 S W Y IR

2T Fhan ~anpiderine the vopnibility 2 mweron iy 2 0 new aoehine Y euioment
the rerer:l trevvie ot develoomert v the wondewark s anduntrr nsve *0 he horne
in mind, which may hove a more or less roavy umonct on Jhe Accigion, denending on

the renéaral enonomic rondiironn Af o iven countrre,

78. ‘The main trends bein? realiszed in wood mrocoegeiry industry may be characte-
rized as follows:

- axtensiom of amnll and medine eice producrtion unitu worikine on crafiman's
principles inte inducirial enierprises with a hicher level of mechanizstion
where manufacturins procesgen are subdivided into a sequence of individual
operations nerformed as far as poesitle on apweialized machines.

- an&thnr trend hecomins more and more evident 1s a specialismation in pro-
duction vrosrammes e,r., general {urniture snops with i variaty of i1lems
praéﬁoad are veins ~raduzli: replaced by specialized manufacturine shops
for kitchen furniture, bedroom furniture, chaire, schoel and office
furniture, upholstered furniture, ete,

29, Yet another example may be mentioued [t ralle for oroyramme specialisationg
the manufacturing of nre-cut stock or ready-made semi-productia, which arn delivered
for further vrocassing, assemblin: 4ad finishins to = separate production unid,

0. An important trend, which not only fucilitates a awitoi-over 4o industrial
production methods tut at the same time may require entirely differont machinery,
iz the increasins use of wood-vased panels - blockhoard, plywood, particle board
and fibretoard, For certain products a combiration or a partial renlacement of
#0lid wond by panel materials may oe intereusting fnf toth manufacturing and cost
reasons. 1t is sélf—avidunt that Jifferent machines will he used for manufactuo-
turing; .7, & table=top on the bupis of solid wond or from blockooard or

partiole board (since the latter will involve veneeriam, lipping of edzes, eto),

31, For economir reapons mpecinlizecd mamifacturing lines are heing combined into
integrated plante with primary and secondary pracessing facilities (sawmilling
joinery, wood-bamed vanels, furniture, etc., which make 1t ponsibles
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- to achieve a fuller utilization of raw materials even of the hitherto
less used species and dimensions {including waste being veturned into
production)

- t0 vet higher convereion and yielc fisures;

-~ to install a higher level of auxiliary facilities at lower coats per
unit produned (heat, electricity, maintenance, etc.)s

- to creat special services for future product development and marketing
promotion,

32. As a logical follow-up of increasing specialisation and co-opsratioa s
growing emphasise is given to standardization and to a higher degres of acouresy
in terms of dimension tolerances,

el of production technigues

33. In the wood processing industrics there are oertain technological processes
necessitating the installation of hizh histicated equipment with a certain
level of automation if competitive products of s uniform and a good quality are
%6 be mamufactured, ns in the casa of particle board or fibreboard. The per=
formance of each piece of equipment in much a production line is chosen to mateh
the output of the key investment, which is usually the press. But even in the
case of such sophisticated production lines the question of purchesing s siagle
sachine may arise e.g. in rerlacing dammged or worn-out sguipment of if new, more
efficient equipment has been developed and brought to market (e.g. & new type of
chipping machine producing better particlcs at lower cost, more efficient sifter,
more up-to=date zlue spreading equipment, etc.), or due to the introductiom of
changes in the raw material usqd,

3. Nevertheless, the majority of manufacturing technologies in wood processing
can be realised at extremely different conditions as far as capacity, technieal

level and the variety of production programmes are concerned.

35. Sawnwood or simple items can be produced "under the tree with the simplest
hand tools while thc same can be manufactured on an industrial scale on highly
mechanized production lines, where not only the manufacturing overations btut alse
handling and transport of material is mechanized or even automated. There is,

of course, a differancc in quality of' the product, in the recovery figures, in
productivity, etc., but in principle both ways of production are technically viable
and in many developing countries realized side by =ide,




36, Compared with other branches of lirnt or heuvy industirier the flexibility
in scale and in range of production prosremme i one of the tvpical and very
important udvantares of wond procesain? erpecially for developine comntries,
Another specific advantase of specint impe--tarnce tor iess de asloped couniries ie
the boasibility of a madual introduction of more sophizticated and hence more
expenaive machinery into a production line, A manufacturing unit ecan start
oneration without expensive mechanization, whirch means lower capital investment
with higher requiremenis on vnskilled or gemi-skilled labour, As 800N as MICroe
conditions srow more favourable the production techniones can be improved by
additional invertments atep by sten,

37. Summar:zing it has to ove pointed out that in wood processing there are
technolories which have to ve realized at a ceriein minimum capacity on a highly
gophisticated produrtion line, where 2 new machinc has 36 suit the verformance
requivements within very mr}ow timits, while the majority of proceuimg" techrio-
logies allow for = very wide ranme in the perf{ormance of n new machine to be

purchased and installed.

Vo Jstarvicaabilifg of machinery

33, From thc} point of view of muchinery serviceability a certain degree of
differentiation may bhe drawn up for two mrours of wood based industriee. The
group of Eimarv wond nonversion uroneuses loss and roundwood into sawn timber
of different dimensions, into veneer and nlvwood and into wood-hased panels such
as fibraboax?d or ;irticle board, while th: group of se:nadar  wood prc{cessi.ng
industries uses products of the primury industry for manufaciuring end products

such as a furniture, doors and windows, etn,

19, As far as technol~rmy, wroductinsr tlow and typen of baric equirment are
coneerned the firat groun i.e. the srimary industry usuwsllv remaine valid for 2
longer neriod of time bhased on the same principal larsu® ndt Lo mention, of courre,

cartain imorovements and iarovatiors dur to develspment: in the machinery industry.

20, ™he sn-called secondary iadisiriea nn tha ather hand are much more varied in
their working operatione, The requirements of customers keep changina, their
elaims and wishes beinr influenaed by their standard of lirins, b meneral teche

nical developments, by fashions, «ic.

A, In thig case the manufacturins facilities have to ve more flexidle in order

to meet, as far as possible, chanpes which miy be foreseen {or the future,




42, In productinm units witn a larrer sariet and flexibility in mnaufacturine
nrogramme a mechanized or automaved lirkin+ up beilweer individual machines is

usually performed ir nartial sections 2uly. 71 «ny cage the mechanized sections
have 0 he harmonized in their nerf sman: s with the aperati mn ahead and behind,

4). The serviceibility of + mchire fiepends, nituraily, on the techaionl level
of construction and mnufacture, Un=towdate conntructions 21 machines enmable a
higher performance im ucimg arranrenents for quicker exchante and astting of tacls,
in applying different aneeds for idle runnin~ and for runnine under load, eto.

44. As far as tools are comcerned it may ‘e asrmed that reculss of research
and develooment work are gencrally incorporated in tnols available on the market,
Hemco, the optimum serviceability of tools is a tquestion of the risht applioca-
tion and of their nroper mmintemance and use,

114 transpors

4%5. Vhen talking about purchasine new machines the whole field of handling and
transport equimment within a sroduction line deserves special atitention,

46, Handling equipnent and transsort means within a manufacturing line are
inoreasing in number and performance, Their lavel has to be, of course, adequate
to the type of work, to the sutput fiwres and naturally to the economic standard
of the regzion (waze:s, skill, underemployment, ete.). As an exnmple, for an
industrially developed country it miy be mentioned for informetion that a modern
fintshing line for windows consizta of a' wmt % of "finishir - applying teohnique®,
about } of "drying technique™ wiile abou: 4 is dedicaced tu ‘rancport means
(proportions of investment costs),

47. There are certain factors ancouraesing mechanisation of handling and of
transport in underdeveloped areas as well, ‘The increasing use of fork 1ift trueks,
mobile oranes and other heavy equipment has roiged the handlins speed outside the
main production line and has an impact on the mechanisation of the sanufacturing
line iteelf, Another promoting influence ic to be seen in the steadily rising
labour costs which may for certain specific cases reach a noint where investeent
in mechanioal handling equipment becomes a more economic pronosition than in

the past,

48, Besides this there are mchines necessitating » mechanized infeed with
appropriate handling equipment in order to make uge of the available capacity.




it ig quite underastandable that a hishlr efficient modera veneer peeline lathe
where logs are brought in from the yord :od 1ifter into the machine without any
crare - ag I saw 1t ia a certain case - require- lonwer idle times than working
timen,

vii, Secoml-hand equipment

49. *"he tendency io cut down investment costs sy purchasinz second-hand, half
vorn-out, equipment would oe in peneral o wronz anpreach; in less devaluped areas
it is usvally difficult to met the necessary spare rurte and the level of experi-~
ence in waintenance work is on the lew side, Such a solution cuuld be more
~xpensive in operation costs than a rew machine in spite of the lower depreciation
costs,

50, Nevertheless, some cpecific caces may arise where second<hand equipment could
be of in*erest. It may happen for example in a higlly industrialized coumtry that
a quite modern manufacturing line has to close cdown and to etop vroduction for
ourely economic reasons, e.g. that *tne exinting capa~ity is too low to withstand
the competition of other modern tactories with o higher output and hence lower
production costs and geliing prices. Uf course, eacn case hag 40 be very care-
fully studied and evaluated ag usually nc performance guarantees can be given for
t%- machinery. Any decision in tnis respect in, therefore, to be based on a very
hi.g!i level of technical knowledge and practieal experience,

S51s On the other hand the Latect innovations with highly aenmitive electreaic
syntiems and autom tion may for cortain tr pical areas be ju:t i as inappropriate as
old and inefficient equipment Leocause »f downtimes due to climatic conditions and
lack of skill and sxperience in maiintaining rophieticated equipment,

viii, Dust removal

*?. As briefly mentioned under the item ii/ "Infrasiructure” there are in each
rlunt different auxiliary facilities, the erformnce of whichare to be aligned
in conformity wiih the new axpectad requirements. As a typical exaaple the dust
exiraction system may be mentioned., ks a result of a modification of the mmnmu~

~ facturine equipment the question may arise of *“relailoring” the existing syntem
or of introducinz a new one. *

5« The technical problems to Le golved when designins and installing a suction
system ars entirely different from all other technical and iechnological problems




upually met in manufacturing lines, Jpecilic knowiedse is, therefors, a precon-

dition, Lif Mailure in tecnnical aru ecosonic efficiency is to be avoided.

S54. femoval of aredust 2na of ghavines may in certain cases be a queation where
eeonomie pros anc ¢ons nave 10 se Choroa, aly eviluated vefore a decision can be
taken, Manmely, for sionpler roduction lim 2 oad for areac vl re ungkilled labour

te availahle 3t luw wa-eg,.

5% Or the other hand the reaorval o) dusi . rum sancine wacnines and from finishing
lines iz n necesaity for poti teckuolomical nnd salely reasone. Senorate extrac—
tion myrtemas hove t0 be instrlled for Ahin Kim of dust with wseparate ducts and
separate colluction devices uvecatse of the dangec ol explosion during conveying and
disposal of fines,

55, It is obvizums thnt the eume apniice for itae saw doctoriny shop, where sparks
generated durins 400l #rindins operaticn are %0 be separatad from any combustible
mterizl,

57. In larser plants *ne whole extraciion myvotoi may bte ceoken down intc gevernl
parallel syctems Tor reamons of economy, flevaiuility and eafety. First an efficient
extrantion nt each of the wasie senerntine points has %0 be muaranteed and the
waction hoodg, urunlly delivered with the michine, have 4o e checked in order ¢o
winimize tne entraince nf “talae air® into the wyster and 40 -marantee a maximum
intake of the waste.

54, The ptranches and hends of the suction svuten have to be properly raloulated
and demiened, bearing in mind thet an officteatly workine systen may be ingtalled
at the same invea.ment onsis us an insuft cicnt,improvized setom, I1f we take only
the diameter of the ducts az an exampls, narrow ducts requrre an increaced velocity
and hence a higher consumption of enevsgv, larser diameters than necessary wean o
decrease of air upeed and depositing ol transrorted waste in the duects with an
{ncreaged five husard. The performance of s fan with o low capacity can be impro-ed
W inoreasing its revolutions but at hirh costs onlv. To double the sumber of
revolutions means to raise the cnerizy congumniion to a third power i.e. esight-fold.

59. In certain cnses individual sucticn unitu may ve used insiead of central viping
aystems havirz the advantage of adantibility to changes in nroducticn flovw or
capacity, <Chould a certain mackine or o group of machinag ve out of operation,

the respective suction unit caun be stonped and ener<y saved,




1. Trocvact Yo e i aetuees

. Prior $o tastrr o Tt o aecinios on Jawvartment Y orouduct o bo te manalace

red has 10 e reecvalnnien Ceod Fro maln VieWDoaus:

- whether i tne 1ient of nes dovelooments toe Lyoe andfos the conctrastion
of she veodusts 1o 0 ely o sovieree chanoaen wooch would influence the
annufactarin. Oneritiens
whe ther Lng sariesin o orasnect, for tee prodact to e manufactured are
celinble csoush for the futugn oo tne home and/or on the foreiqgn warkcels,
n o bhls ceeoecsy ok sonsniial competition o plastics Jor oa certain
prvoé.ur:t decorvea sperific consileration.  The praduchion and use of
?%.a:fties ip erowine ranidly on o world-:id: tcale and {or some end-uses
moulded piactics are cemnetitive with wocien produntas even in underdeve-
taned nrean (ingsuilatinn mailarisis, moulded erates for some uoes, certain

iteme for furniture, etc.),

A1, When conziderin?® an additional irvestment, the vrintiples outlinad sbove
nave +0 be careiully inveptimied and different alternotives of potential solutions

ovalunted,

111,  Microsaaditiona {(Lnside ronditions)

£2, 3% ig obvious that no decision avovt tne future of a production unit can be
taken without having a very clear and aelailed picture of what ic precently at
disnosal, Proper athewtinn is, iherafora, to be siven to su analysip and eva lua-
tion or exigting production facilitiun #ith the atm in miad to diecovor both

witlenecks and unuted reserves in capacitios and in find out solutions enabling
21 increase in raparity or an exlensioa of ths nzoduction prosramie with the

emallest posgible invsstment.

53e As far as the methods for acn.eving this =oal are conccrnec a varicty of
techniques ean boe uced, which ace degeribed in detail in different technical
wblications on production planning., (See attached iblisgraphy J=14, 18, 19.)

In meneral the meihods applied have to be chosen adequate to the exiatiug and to
tne expected lovel of production i.2. simpler methuds may ve used for lage ccmpli-
cated manufacturing prosrammen «nd equipneat, whereas wore elaborate and refined

nothoda are 0 be uced for ~ wore sonhizticated production line.

“4. The recording ard analyring techniques vary accoraing o conditions involved,

mainly with the velationship ot the produciion volume Lo ihe variety of produced



items. The tyne of graph or ehart dravn un for invesiimatin® 4he findings may
be different for a Lizh volume of vroduction al a low variety of items than for ]
another case wiaere . relatively low precection volume is aplit nmongst a nreat

varicty of produntn,

A5, Irrogpective of the technigue chosen, the basic information for a oritical
ex.mination of the exiasting facilitiez iw Lo be created b, a number of observa-
tione and by recordings the findings for an individual operator and for the key
machines. For each of the machine: verforming u certain operation u detailed
vreak-down of time congumed is to he developed ziving an exact picture in minutes
or seconds on: getiing of the mechine and tools, preparation of work piece,
feeding the work piece into tihe machine, removal of the work pisce after the
operation has been finished, ete,

66. With such evidence on hand, ihe degree of uiilization of productive time
and of basic eguipment is obtained,

67. The next step of obgervation anl of reocording should be directed towards
the sequence of machininz operations -~ usually for the key producte - starting
from the meterial store tluoush a certain department to be buffer stook for work
in progress, Rinally @his tvpe of activity ig to be extended for the produstion

.

unit am a whole in order to et the information necessary for evaluating the
linking up of individual depariment:,

68. The resultls of' the recordings are then plotted on araph paper with a drawing
in a convenient soale, showing the relevant bhuildings, departments and machines as
they are actually located, .

69. A flow diagram for the existing production wnit has t0 be drawn up stating
in a schematic way the sequence of the main production phases e.g, storage of
sawnwood, kiln drying, cutting into remuired dimensions, processinz into work
pieces, asvambling, finishing and storing of finished goods,

70, The general diavrumme should be further elaborated into details showing the
follow~up of individual operations such as planing to thickness, cutting to final
dimensiona, dovetailiag, groovin”, sluing, sandinz, smaying, drying, polishing, ete.

Tle Rearing in mind the final target of optimizing the utilization of labour,
equipnent and space and of cutting down unproductive activities durinz which no
value in added to the produet, alterations of the lay-out have to be developed

aiming at correct proportions between manufucturins operations, moving activities

and atocking of work in progress,




i, Aftor the woanle oromiction unid nNas been deoonasiated asl 1 dustrated in
numarical tanles and olotten in rrovhica)l skotener aot U ancinte and evarietion

can ha gtavbed witn, ihe alm 987 whisn 16 namclys

[+,  For .wechinery:

- to find out whother the oo Pormance of o certain aacnine ig nampersd YWy o, v,
- poor oromnrailion of work,

- Jack of 2uill of woriers,

~ low mainteuarce, lavel of machines and tools,
- heananse of wante,
- 1nadeduacy of storase smce for work pieveg, eto,

- vo identify the amonat ot indirect labour at 2 mochine waish in many cases
attaing more than 507 of the %otal time available and wnich could end
ahould be arsiymed to unskilled helpers in order %o decreane fdle Lime
':md to raine the output of the mc!iine

- t0 ctate the actual working time of each machine, whith in comparison with
ine iotal time avzilavlic shows
~ the hitherto vnuped repesves which could ue utilized in future,
- the machines oreating » botileneck in production flow, which in
oage of cxtsndins the vroduction prusramme should be either
strencthensd by additional machines or replaced Yy more efficient

anes,

Por handlice oquipment: .
- to verify the potential increase in performance by iatroducing new or
addittonal hand? ing equipsent such ag pallets, 1ifting tabléas, ete,

For auxiliary facilities:

- 40 oheck the technical capacities of auxiliary faciiitles (substation,
hofler, water, comoressed air, vewags, etc,) and to ldentify the rate of

their utilization and the remaining reserves.

"For_the whole luy-out:

- t0 cheuk bhe adequaty and the potential rescrves in storase space and in

available floor space,

~ to evaluate ihe smpot?mee::; of the production flow from the view poini of
optimam utilization of egqnipment, manpower and space, alminz at discove~
ring the general bottleneckns {manufacturing wnd auxiliary facilities, |
ensinceering network, o te.) which in cage of future exsansion plans deacerve

speGcinl attention.




- 14 -

77, ‘hen analysing the existing conditions of a certain production unit proper
attention should be paid to methods for controlling quality of producis and for
reducing .osaes due to improper manufacture. The possillity of increasing the
eoonomic remlts without any new investme t should not be ovarlooked.

78, Jearing in mind the inoreasing complexity of factors involved, a realistis
solution can be obtained only if adecuate new amalytical methods are used. By

applying for example statistical quality control methods variations in product ]
@ue t0 cuuses inherent in oquipment can be sepnrated from assignable causes which |
my be eliminated, After removing assimnable causes due to human failures or i
errors corrective action can be taken for machinery and equipmenty 4in their main- '
temance, in redesigning their utilisation and firally in their replasement by more ;
efficieat units,

T79. COuality conirol in operation is quite cimple and requires some nmeasurements ‘
snd recording and, of noursc, some professional ability and experience in their |
application, }

80, The task of buying a wachine adequate for the technioal parameters required |
and for the level of local oconditions seems 40 be quite simple ut it may turn
out t0 bo complicated to find a solution as close as posaible 0 the optimum.

81, It is assumed that as a result of a- evaluation of macroconditions listed
under the previons chapter s satisfactory answer has been found to the primcipal
Questions:
= whether and to what extont it pays t0 invest in the exissing site,
o whother u alamatling of existing facilities and their re-erection in a
modified and coumpleted arrangement at & wore convenient site would mot
be the betser solution,
= whether principal changes in .he production programme are to be considered.
and wint are they,

82, If eviaesce is given in favour o1 investing in existing facilities an ana~
lysis and evaluation or the microconditions will show what are the unused reserves

and what part of & new pruduction task can be covered by improvements without a
now investasnt,




HEW Ao A wneri!l rmie toopreutd e antictaated kot the inecntive ™ on idaa

Lo wndertuk- additionnl nentment tn 2xicwin g nroduation fMoiiities 1o the coureh

to imorove eoanomLe rosuatte af the ont sarioeen ol

t3

- cutiime dov prodduc Lon coBtal,
- impperias the menliby of e oroduet,
- teagcenaiar bre arosduacrivity,

3

~ inecpeaning e ootoot,

8, Diilerent }mprwmneu mye be upgd in selestin the most -~romising solution,
{n renera) the follrwinge ar~;;xé svp pave to be taken ia.o account .ant asvesssls
~ tne asoumed fulure production tack in terme of type, guality and volume
of product resuitine from ithe evaluation of macpoconditions,
- the requivemonts of the expected panufactitring programme on machinery,
eruipment and svace,
-~ m oomparison of the sverill requirements with the existing production
' facilities with an assensment vof“ the amcunt and equioment
- an egonomical evaluation of the potantial alternatives leading o the

gselection of the moat suitable type of machine and aguipment,

85, The mnin tields of congideration outlined avove are elaborated in more detail
under the following items. The proposed nrocacire way eeem atl firet rlance too
complicated and time consuminz, though it has to be borne in mind that evaluatine
different alternntives in the stage of plannine ard desi-ming saves money and time
during the whole period of operatinn, helvg to aveid failure and croaztes the .cces-
sary prerequisites for achievinz btetter scomomic returns in onerating the rroduce

tion line,

il. Semance 2f work gmnmz

86, The scope and volume of preparatory work before any decicion 6a proenranant
or implementatinon oan trke place will depsnd on the expected amount of cnpital o
pe allocnted, lrom the noint of viaw of a losiral seteeren of work ihe followins

three mnjor phasec na; be distinguished:

87, = he concepiunl nhaue
“he wagtc moals Lo be achieved are outlined iakine into ageeust the

results of an evalihtion of macroconditions and microronditiors, Urel imie
nary proporals au to the preduaticn procsroame and Lo tapie Farilities nre
drawn no in terrctives, 4 schesatie [loweshact o lavont orempoed

far ench 97 the aliernative npanoenle will serve oo uanic far deriviar
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the expected raw materici ecequirements lor labour, energy, etc, The caloulated
results can ue easily vommred with the presently exiztine situatisn, Iifrom n
areliminary economic comparison of prog and cons for individual altcrnativas the
most feasible solution of capacitier aad ol equipment is selected for further
e¢laboration,

€8, - The planning and desizning nhaoe

The aolution acsreed urui is to be reviewed, in detail, the objec~
tives.of the task clearly defined, the technological procedures finally
selectud, the mogi anprooriate equipment chosen and the exneote’ scono-
meo immact calculated,

89,  The finzl layout drawinz has 0 be elaborated with arrangement of
equipment showing the nosition and the relationship of processing units
t0 sach other au well az the installations and connexions to auxiliary
facilities,

90, From this, eventual alterations in the tuilding may be deduced and
speoifications of additional Luilding identified. The sequence of major
activities for implementation are plotted in a time schedule.

- The imrlementatios phase

Material and equipment are procured, mction and installation work
sxecuted and the reconsiructed manufacturing unit is run-in., Due consie
deration is to be given that realization complies with the defined geals
and rewaine within the cost and time limits provided, It is evidest that
fewer delays or cost increases may be expected if the preceding plamming |
phase wvas exact and reliatle enough,

92, Tn order to enable the procedure az outlined above %0 be carried out,
the followinz main teckyround information is to be d-%mtmd and gradual-
1y defined with more procision:

- mynufacturing niogranme,
- engineeriag data sheet (chart of new requirements),
= ogquipment liot,

- goonomic ¢aluation,




{ i4i., Manufacturing programme

43}, Generally, the idea of purchasing and incorporating new equipment into an
existing production unit may arise
- without changing the manufacturine prosramne, or

- for a production programme extended in volume and/or variety of products.

g 94, The first example is to be unders*tood as 4 result of a company's policy %o
replace machinery st economically juetifiable intervals in order to remain ocompe-
titive on the market. Well mauaged companies rmodernize from time to time therr
manufac.uring facilities by purcnasing new and up~to-date equipment, apprepriate
to their type of product and to the general level ot vroduction in the given ares.

9%, 1n the second oase it is assumed that a new production progremms has been
witlined a« a follow-up to murketing studies, Nevertieless, an investigstion of
home and foreign markets cannot by iteelf iead to a olear ad final picture of
exactly which product and what nroduction volume should be manufactured. An
optimum solution in this respect can be acaieved oaly from an appraisal of
different alternatives concerning

« the type of product,

«~ the quality of oroduct,

= the preduction volume,
and from a coufrontation of different manufsotuping orogrammes with the mcsesnry
investments and cslculated production costa,

96, It is evident that any alteration in the coastruction of the iten mmfac~
tured will influence the =ind and the segusnce of mmmufaeturing opovations and
nence the type of the maching to ue purchased. "he same applies for the Qual\iy
(ncouracy of work, differeat surface fivishes, ote. ) and for \he veolume of o=
duction. A Righer mwmder of items mroducod may allew installine sinzlo~purpese
machines or azpensive mashises for sombi ‘ed sachinine ogerations whioch are
economioally justifiable ealy myend a certain sisieun sutpus,

97.  After a decision in nrincirle hss been taxen during the cenceptusl phase of
work, the exact picture of the mnufacturing prosraaee ts finslly doveloped Guring
the phase of planaine and desimsninr the aew nlaat,

iv.__Gbart of nev regquiressnts (Faimsering drts sheet)

98, Taoh altermative of the reviewsd crodustion proevamse ks 10 be chosked {8
the 1isht of consumption figures. To this rurpose the fellowiag schematic Sables
are to be prepared which should in + synoptical manmer state the technical waits
per hour, per day, per month, ner amnumi




29.

100,

101,

103,

104,
105.

109,

106,

-‘18—

{aw material needed, subdivided into asgortments for
roundwood (by snecies)

sawnwood

- dimenmion ctock

vood haged vanele
- auxiliary materials (clue, varnish, saile, ete,)

Wagte with information on tyne (piece, saw dust, shavinen, dust, ete.)
plage of veneration and way of dinporal,

Electrioc power with data for:
= inmut per michine

a4~ 1pad. factor

- gonpumption in kwn

Heat eneray with data for each consuming unit
= heat requiramenis with technical parameters

- fuel requirementg
.
later mubdivided for

- drinkine woter

-~ water naeeded for the procens

Comnressed air stating volume per hour and pressurs

Transport requirements with date on volume or wetzht to be soved ower
nertain distances

- outnide the plant o

~ inpide the olant

Yanpower remuirementna subdivided into:
- skilled

- unskilled

- maintenance ataff

The information caloulated and comnpiled in the pronosed way umﬂu 5 00N

frontation of the ademuacy of auviliary facilities {storase, ener;yy and water

rerources, main handlines equinment, otc,) wherehy a conclusion can te resched

whether exintine reaerve:s enn meet the inarensed requirements or whether new

facilities hnve to be vrovided, <“or the alternative celected wiihin the concep~

tnal phage a1 figurec have in be reviewed in detail durin~ the plannine nhase

of work,
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2. Fruioment liat

1Y, Sne Af the tutatar*ia) mris Af the rreparatory work is ihe Anvoslapment of
, ramclete liet af mashinemy and amiirment far the rroduction onit.,  The evvip-
ment L1t will, of courite. under~n chanrues d ~inv the whole evnluntiion work, %
F:n tecinnine preliminaee intarmatisng will be stated on machines and cruipment
Fhror mus come ieto consideration o rogrilble aolntions, while at the end of
Rovalnation nrd of wewtiationr an aporoved detailed list of individual items will
be daveloped mibidivided into already existin~ iteme nnd those to be mirchannd,

g nowinm:

- pnort deacriotian of the troe,

- nerformante ~avameters,

- requirement maramaters (enerey congumpting, ete,),

- auxiliary agquioment for the machine,

necepsary snare warts,
entinnted conts in forei~vn and local currency,

1}

vi, Xconomic¢ evaluatinn

106, Tnvestin- in nev machinery or handling equipment must be justified from an
sconomic mtandpoint either by the amnunt and oosts of labour naved or by the
additionnl production voluse aobieved with the same labour force while improving
or at least maintainine the quality of nroduot, Larwer investments allow, of
course, for improvements both in nrodusti'n volume and labour productivity.

109, For each induntrial dovclopment project usually a number of alternative

iechnieal eolutions exirt for achieving an objective as far ag quantity and muality

4re conccrned. VNevertheless, the final decision on rezlization should definitely
vely on the expected caloulated efficiency of the investment under the siven
conditions,

110. Ta thir purnose an economic znalycis of iundividual technical sclutions is
eamentinl, The ncope and depth of analytical work will depend, naturally, on the
tvoe and cxtent of the reconstruction in mind,

1'1. The hasic foaturas for mich an analysin are created by calculatinz and com-
viline spectifications for different types o1 ¢onte such an for materials, wares

and salaries, ener~y, overheads, saler costs, interesis, insurance, etc, Special
emnhacis is to ne riven to a realigtie ectimation »f ourchasine and snles pricesz.
“honld ~ new product he intraduced on the market, urually CTF costs for foreim-

nade similar productc are considered as 2 bharism,
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112, With these costis apecifications om hand, the main economic criteria for a
production unit as = whole arc developed for cach of the alternatives considered.
From a conmrison it is possible %o deduce the advantames and disadvantages of
installiny machines of different sevforinances, the merite of diftfereat levels

of menhanization with reference to wares and depreciation, the rate of return

on the invegtment, etc, Buch asnects ao the affect on cost of inoreases in
derrees of aceuracy and cavacity must be oongidered in relation to market

requircmente,

113, ™he alternative which has shown the highest rentability and the shortest
pay-bagk period is usually considered as the basis for further ntudy. The
sreeulis of an evnluation of short-listed offers (pee part B, item IV, i11.),
thoe expeoted erection costs, the training costs for key personnel and labour,
restrictions in foreimn trade, and other details are taken into accoumt.

114, Afser new coste, prices and profits pave been caloulated, the efficiency
of an investment into the reconstrustion of a production line can be finslly
svalunted using different criteria such as:

£
- profitability of sales i.e. ""%&%L” x 100

- gprofitability of capital invested i.e.

« pay-back period for capital invested i.0,

LOSH stment coats x 100 (in the 4th or ”h yoar
pro¥it + depreciation of operstion)

« hpeakegven point amslysis usually based on values plotted in graphs fer
sales, fixed costs und variable costs
- oash flow table for selecied alternatives.




B. PHOCELUEE -OR SHLECTING AMD FPURCHASING NEW BoUIPUENT

Ls ntroduction

115. The foregoing part A. was directed towards un explanation of the min inter-
linking conditions which have Lo be taken into acoount hefors making a decision
on additional invesiment. The main fields of conditions have been enumerated
and stressed and advice of meneral validity was ziven on how to proceed for
achieving a viaule and substantiated result,

116. For this second part of the puper it is assumed that the feasibility of the
planned investmeal hac been agsured and the finanoial resources have baen made
available,

117. The FMurniture Industry Research Assoeiation (PIMA), in the United Xingdem
have pablished & report by Hr. R, Stephenson entitled “"Purchasing a woodworking
machinet Some factors to be eonmidered.” In it is 1isted a set of questions on
component analysis and exinstine resdurces, These are relevant in the purchase
of any machine mna have baen raproduced as Annex 1.

118. An a guldeline for thc procedure the foilowins topice are sumarised under
senarate headings: '
- nopsibilities of acquiring oreliminary information
- approuching potential ghort-licted deliverers for submitting binding
quotations , .
- evaluation of offers received, vearinz in mind technical, comm:roial
and economic aspactis.

11, Preliminary information

119, During the concepiual phace of preparatory work seneral information is %o
be suitable for performing the oprration requested, A firgt orientation in this
respect may be obtained a.g. from catalomues iscued by International Vairs
especially those dedicated to woodworkint machinery and ancillary equirment,

120. Wanufacturers listed in the catalorue are clancified according to their
fioldg of activity, a faot which makes ii eartor to =ot a peneral picture on

vhat equipment of the kind needed is bein: preduced, The next step should consist
of mathering more information on equipment whicn neems to euit the requirementa.
inv manufacturer of equipment will be pleased to pubmit on request:




" = his resommendation or proposal stating whish of his makes could solve the
nrocesgzine or maichiningy operation in question '
- technieal leaflets and deacrintions o the mairn nevformance parameters of
picce of equipment

- an informative nrice quotation

121, With such data on hand, preliminarv nroposals can he developed for the con-
ceptual evaluntion of altarmative rolutions for achievins the production goal,
I8 ie obvious that there ie never onlv une technieal rolution for a wiven prodlem.
¥Within this phase of work a wider varieiv of rodalities has to be studied leadine
t0 a sonelusion on vhich tvpe of ecuiment vill be;

= techntiexlly muitable and

- gtonomimmtlv virble,

197, Thus the tyne of equinment man be identified and the potential manufno-
turers shart-listed, who ehould be aporoached for submitting a final binding
quotation,

171, lnvitation for oindine quotations

123, It iu to be stressed that for planning and designing reconstruction of a
production unit it is necescary to rely on detailed and binding information for
technical data as well as for coste,

124, Manufacturers short-listed in the precedins vhase of work are, therefors,
requested to elaborate and to submit within a certain time a final offer,

129, The inviting letter must specify:
- the operations torhe carried out
~ the material to be processed (ummally by speciea)
~ the dimensions of raw material {(averase dimoncions as well as waxisum and
ainimum limite)
« accuracy of work required
- numbur of shirts assumed
« working hours per day, nper week, »er anuum
input and/or output per year, per day, per shift, per hour
{averave and peak values)
- characterictics of existing current (e.z. 4157, % crcleg, AC)

- existing heat resources {if neceosary)

- characteristics of comnresced air available {if necessar)

G




and requast datn Tops

ive B

easiar,

compl tance with the techaoslosrical parncase
minimur ana mayinum coecde 97 operation
miripun ard maximin autpul

aner:yy ocunsumpiion {averas and peak valuvaer)

auxiliary equirment necvessary or recommended (feeding devices, bandling

facilities, etc,)

gquality of tnols wnd thetr avallanility

sorvice tife of lools

whether special eguirment for maintenance ic necegsary
apare parts for one or two years operation

dimenmione and weizht of the tuchine

foundantion plan if necessary

rrice quotation M7 or €U0 with a break-down for the main machine,
auxiliary equipmont, tools and spare parts

termg of nayment

velidity of quotation ;

whether and where cquipment quuted cun be seen in operation

tion of ofers

176, 1t in assumed that the Tiret selcction of the most feasible slternative has
been performed within the conoptual phage of work and that it remainn 1o evaluate
short-listed quotations specified during nlanming work for which final quotations
were requestod. |

127. Yy nre-selactins the type oi eguipment during the prepnratory work a seneral
common denominztor hac been obtasined, making? s comparisen of offers submitted

n spite of a certain marrowing of the provlem a true evaluation of offers
it verv exacting and requires an irteasive acscesament of many details in the limht
of the following acpecis, .

i. Technieal aspects

128, Among the technical aspects due consideration ia to be givea to particular

coniitions listed ovelows §
- guitability of the aquipment offcred for the required technological unetion
- vergutility of the equipment (whether it can be used for other purpoues,

and/or adapted to changroes in production programne)




- ihe adequacy of the level of mechanization offered, with respect to the
exigtings conditione of work

- the adequacy of perfurmance critcria

- the guaranteed accuracy and yualisy of work,

- the agsumed operational reliability

- the level of nkill required for operators

- the requirementz for maintenance vork (ease of maintenanocs)

- maintenance of »00ls (whether additional equipmeni is nesded)

= interchangeability of tools with other exisuing machines

- quality of the construction of the machine (design standardisstion,
robustnese nf muin frame, type of drive, lubrication system, eto,)

~ electrios (vircuits, fiilcafe consiaerations, et0,)

- energy consumption

= dimengions and weight

- what kind of accessories are offered

- what additionil work is assumed to be provided by the ocustemer (piming,
structural work, connexions o auxiliary facilities, ete.)

-« whether, and what kind of spare parts are availalle on stock in the
oountry or rcgion

- whether maintenance or remir service ocan be assured by & looal agency

- particulare influencing the environment (effluent, dust, noise, e%0.)

« floor space requirements for the machine with necessary accessories and
ares required for buffer siocks nf work pieces in prooess

- safety considerations (protective nuards, safety devices and precautions,
eto, ) . ;

= peferences on the manufacturer and equipment offered (experience in
production, where the equipmont can be meen in operation, et6.) i

|

149, Notes [n Amnex 2 and example of a classification syciem is attached as ¢
was used in an notual case for technical and technolozical comparison of indivie
dua) machines and equipment for particle board production.

&L Gmngercia.l aspects

130. In negotiating the delivers conditions, the following aspecis deserve
specinl attention:
Scope of delivery wiih an axact deseription of
- machinen

- gtCassoriec




gpare and consumable parts

installation material

t

technical documentoation and drawings

nfter sales servicer { e.g. in erection, superviacion,
training, running-in cte.)

Final prices with specification Mt ie included and what ie
not included in the dclivery e.g.

waging for oversea traalport
L4 tmmm

- insurance

custom dutios

landing charges

_transport to site

tratining (if offered)

erection and running-in

R | t L] L]

L]

In case that the deliverer offers the ereciion of the
machine it is to cp.ci*yt
- the buyers gblimationg in pmpaﬁn the mﬁiﬁm for

the srection

As in performiag the erection,

W ie tmually closely related to terms

of paywent.

Tems of payment must atate the amounte to be pldds

« in onsh as a do.m payment

= in cash ag&net shipping doouments or

= on credit temms specifying bank gunrantees and the rate
of interest ( any advantageous result is considered under
sconomie acpecte);

Quarantees ooveringi

- completnesz and time of delivery

- tschnically perfeot manufacture gooording to certain

rogulations and standards e.g. BS or DIN




-~ reaching the output in quality and quantity

- eontrol =nd cupervizior of eraction ( if offered )3
Penalties fort

- delay in delivery

- ron--conformity o epecifications;

Porge majoure clauze;

Lrg and nlyce of juriediction to Le applied in onse of
disputes. 7Tre comercial aspects may bacome wore complicated
yhere proference is given by the huyer for a combined
{nvestiment consicting partly of an extermal delivery

" and partly of locally provided items. Under certain conditions
1% my be preferible to purchace only the main machine from
auteide sad to complete it by looally mamufactured

itens {nechapization devices, transport means, pipiag,

dust extriction, ete.). The impact of much an arrangement
on reller's gunranteer has to be negotintcd very carefully.

111/ Economic asvecte

Quotations from individual suppliert usua.ly show differences
in the extent of items offered and have, therefove, to he
adjusted firat L0 a comparable basis mainly from the
viewpoint of completinesn, It is zelf evident that such

& comparisen and correction ie made eanier, if quotations
are requested sith a breaitdown of prices for sach of the
items offered.

Por reasons of comparison and t0 simplify the enmiing
svaluation procedure each of the offers i2 to be ocorrected
- t0 exartly the same scope of fiems (2.g. Wy estimating
the cost of miscing items )
- 0 the same leve! of delivery conditions( e.g. POB or CIV )

The remulie of sueh an exercice should be summarized in
a table stating the total costs of the additional invest-
mont subdivided for:




- mein mackine { in fescim v meney )

- ACCEDAOPEE A Snaee prtec L v Carnii comaney )

- ACCEEEDTICT uyni i arte An 1w Taes] oAy e

- eatimate Ter acransoriee 1o e wanal ctuared loeadly

- potimoie fo- ereaction v inetaliabion dodis 1adluding myiarial

. . f .
getimate far gtwactured oy 2 af necesanm 4,
&

]

It ie svideat that ac fieal deciunioa in selecti~n ean be reached
from nr cppraical of prices and of fimures Cur tenhnieal perfomian
only. A machine My teein 10 Le ccoaomically promising {rom the

vie point of investment corte and of output fisures, bt nay

turn out 0 be conomicilily unfaveurable {f e.2, stmictural work

oy an extenvion of zuriiiary facilities are iavolved.

An optimum solution can e identified omly in the contoxt

of the production line as a whole f.e. in the Jight of inter-
linzing ith other anchinery, floor spaee avnilable, capacities
of muxyliary Tucilities, ete, The remulting sumrnry tcoble 48
therefore, 1o he gonsidersd ge vaceground infomution for the
final econom'c evaluation ar outlined under item A,IV,vi. The
exprcted operating coste for items to be produced are then
caleulated in the lipht of different aoffers.
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ANREX I

PURCHASING A WOODWORX TNG MACHINF: COME FACTOR: TQ dx CONSIDERED

(Extract from z publication of the Purniture industry Research
Association, Maxweil Woad, Stevenage, Her.forshire, 3G1I 2FEW)

1. COMPONENT ANALYS(S

(A)  Function
M Is the component reolly necessary or con it be eliminoted?

()  1f required, does it have to be machined in its existing form?
Perhaps o small change in design would simplify moachining
operctions.

(3)  Would any design alterotion affect another component in the
 swb-assembly unit?

) kil@ewefweduchgm”nodpwﬂmnm
function in the fincl assembly?

(5  Con o 'standord' tem be substituied?
it may be thet a stondord component con be bought from
specialist suprticrs which would remove the necesity fer

monufocture ir. the works.
@) s the part being made in the best way considering the
m involved?
- ®)  Meterlel

(1) b the right type of wood being used?
Perhaps o cheaper grade and quality would suffice.

2)  Before reducing the quality, howaver, would this have on
offect on strength properties or final oppeerance? '

() Is the finished size of the component the most economical from
o viostage point of view?
If ¢ dimensional reduction can be mode, it may be possible to
obtoin the port from o smalle; section of rough material.

(4  Con waste be reduced In other woys?
In some cases the profile of the component may be altered so
that pravious waitage content can be used for moking onother
smaller component. If so, it may even be o better proposition
to use the next highest section of rough material.

Could a lighter timber be used to case handling problems?

z 5

‘Con any pre-machining operations be done by the timber
suppliers that would effectively reduce machining times in the
works? le, planing or sawing to length.

(] " What would be the cost of this service compored with existing
methods of conversion from rough material ?




(C) Simplification

®)

m
@)

Are 100 many different sizes of similor components being used?

Con some form of standard size be adopted as a result of o
reduction in size voriation?

" The conversion of timber sizes from imperial to metric measure=

ments should be used to reduce the quontity of vorying sections B
wed, by raising or lowering the overoll dimensions in imperiel
slzes to conform with the naarest metric equivalent.

If olterations to componant lengths ore necessory as o result of
o reduction in the number of items, what effect will this heve
on mochining operations? ,
Distances belween feed roilers and hopper feed copocities may
hove to be odjusted. ‘

Will @ reduction in the variety of components resvit in the
pontbility of lmger batch sizes?

How will this offect existing mechines in any perticuior depart~
ment?

Would It also have on influence on meximum feed speeds selected
vor the new machine?

How are mochine setting up times offected by a reduction in
component varisty?

Con finlshed sizes of panal items be odjwsted to moke maximum
we of suppliers' dimensions? It may be possible to alter @ pone!

size s0 thot machining of all four sides could be re=
placed by o simple cutting to length operation only.

Mechining requirements

Q)

@)

@

Whot Is the degres of occurocy required for the component ‘ll;\

terms of toleronces?

Are these toleronces too fine for the port in question?
Too close a tplarance often nacessitates a more expensive
mochine to obiain the degrze of accuracy required.

Will, hovever, components machined to close tolerances, have
Increcsed benefits at the assembly stage of monvfocture?

What grode of finish is required?
Would a planed os opposed 1o a sanded finish be occeptable?

Should each individual component be inspected or is periodic
batch inspection sufficient?

[ L S LR T ——




Having now made on assnssment of the ¢amponer t to be mackined, and what possible
madifications my affect the type ot machint io e tinalty insial?ed, a review of the
existing rassurces within the foctory is desirable,

2. EXISTING RESOURCES

(A) Machinery

m

@

“)

)

a0

amn

12)

When the new machine hcs been imialied, will preceeding ond
succeeding existing machines be copoble of kaeping pece with
it, if feed spoed rates ore Incrensed?

if not, whot umount of extra equlpinrnt will have to be ﬁﬂ«l
to achleve this increased preduction rate?

I it is impossible to incicase outpet of cdjgcent mochines, con
the work be rerouted without a major change round of plom?

Whet Is the existing spead of production in terms of feet ©
minvte?

How many machines ore hand {ed . compared with those having
hopper feeding devicas?

Would It bo worthwhile when considering o nev, machine to fit
@s many mochines & possible with hopper feed units?

Are there uny mobile stacking or feeding devices in vse of
prasent thot could also bu used for the new machine?

i s0, this could simplify propased mochine requirements with o
consequent reduction in purchose price. ‘

Whot i3 the working height of such a unit?

15 1t fixed, or adjustable butween cestein limits?

This should be toker. into considesation with fegord to the
working helght of ihe naw machine.

Are the smel! toois such as cutterhaads ond sow ualls, elc,
olready in use, rentily odaptable ro the new mochine or ore they
for use or porticular machines?

In the present period of changeover from impesicl to metric,
meusuremant, wi'l o new rachine hoving provisien for metrie
tooling cause duplication of existing Impericl dimensioned
cutterhends, etc.?

If this is so, how will it affect exlsting sharpening, setting ond
gauging equipinent in the toolroom?

What other extro equipmert will be required in the toolroom fo
cater for the new machine?




®)

©

Plant layout

(1) Hos sufficient floor space been allocated for the new machine?
Space must be provided adjacent to the machine for incoming
raw materlals and finished picce parts -

(@)  Does the siting of a new machine involve moving existing
machines?

(3)  Are extensions or glterations to buildings necessary to coter fer
the new moachine?

(4) Wil lighting facilities have to be altered or added to?

(5)  Hossufficiont room been allocated for servicing the new mochine?
This Is porticularly important If the machine ls to be positianed
near @ wall.

&7 e tals handling

(1)  What kind of handling equipment is vsed ot present - holsts, fark
1A trueks, conveyors, etc.? .
Avs these edequate to incorporate the requirements of the new
machine? | |

(®  Conthe new machine perform two or more operations either ot
the same time o in rapld progression In order te reduce hondling
times? ﬂ

4 Will odditional hendling squipment of a sweciolised type be

) required? |

(5)  Doss thu speed of materlal travel influence the rate of preductien,
ond will the new machine either increass or decrecss this?

| ﬁ) How far do the components have to travel betwesn different
machining operctions?

@) 1fthis Is excessive, s it possible to provide simple conveyer

: equipment between the new and existing machines?

®  Should special containurs be made for protection of finished
components?

1] Are existing handling methods safe?

(10)  Hos sufficient room been allocated near the machine for spare
pollets or small trucks?
Mm) Can the new machine be linked into an existing line using outo~

matle tronsfer equipment?
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if this s not powible, can the new machine be fited with o
device for the return of machined components to the operater?
in this way, one operator can both feed the machine ond steck
completed co mponents '

&o existing waste hondling services odequcte?

Cen the new machine be linked into an exising dust extrection
wit?

is the extrecilon unit lorge enough to cater for additional

. materiols necenitated by the new mochine?

¥ due? extroction is only o minor prablem, con on axisting smell
exivactor unit be used for the new machine?

ks existing eleciric power adequate for the new machine?

Mdhmeubun-mhmmmbh
new moshine, ond Is it 1o be pesitioned underground or everhead?

in addition o eleciric power, is any other form of power
requiced - og, pneumatic/hydraviic ?

Hos an extension been considered for en oir line 1o be brevght
te the site of the new mochine for cleoning?

Have workshop personne! been teld of the intentien te purchae
@ new machine ?

Hove the epinions and recommendations of the men most directly
soncemed with the new machine been ebloined?

Whot type of icbour Is ovailable for the new machine = skilled,
somi=skilied, -or umkilled?
How will this cffect the final cholee of mochine?

If existing labour is uavitable, will ¢ new man be required or-
can existing personnel be tralned?

How many men are needed to operate the mochine = one, twe,
three?

Will the proposed operalor object to being ollocoted to the new

machine on sofety, heoith or other grounds?




)  Are working condltions good? ’,
Poor lighting, dirty conditions, excessive humidity, ond lock of
odequate safety precoutions con all contribute 1o the reduction
of operator efficiency.

®  How will the potentiol earmings of on existing operatcr be
offected when he is transferred to the new mochine?

@ Will the eperator be copable of setting up his mochine end
carying out simplc servicing operations If required?

1) Can the plont layout be oltered s0 that the operaer of the new
¢ mochine con work another machine of the same time?

M“Mwbuéa»fkmbhm ond hoving made
@ swrvey of existing resources, thhpﬂhbmuM
comiderations that will finally decide the choice of the machine.

The fellowing, therefore, Is o list of desirable features end technical peints thet sheuld
be consldered before making o flnol decision, ond If & short list of machines hes bosn
ebicined, will present @ check list for comparison purposes.
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AMNEL T1

Clesaifiest on system

paed_for tesbnicel and techpologicpl comperison of indivigual
machinep_23d e ipmens for_Periacle boopd produetion

It koo 0 be pointed out that the clessifisstion systes outlined belew 40 an
attempt to express the teclmical leval end the technologlcal relisbility of meshi-
nery and equipment offered. For esch of the equipment groups thres o fuur quality
degroes are spedified, taking into spuount the Bost up-to-dete teshnslegioal Mmow-
le@ge. The individusl quelity degress ere charesterised W o esrtein mmber of
points ellotted. It s, of course, obvious that thie aysiem cen be epplied for
somparison in the Merizontal 1ines of the tadle only. In view of the feet that the
aysten does not consider the proportionste weight of different equipment greups
70¢ g. Ppressing group contra 8ile/, & vertica) sddition of poims would Yo nislesd~
mc

tuabersl_meints
Ben.asteried Jendi

fully scchonised
portially neshenised
net offered

bedeskcing.eistise!

Hoterial Josnee:
= Jow = 4run deberker
= podiwe ~ ring dederker
-~ Bigh = cutier dodarker
= dobarker not offered

o » N

QD e 0

Pooliag to Scbarker:
= pechenised, netal dotecter
= soshenised, Ne metel detester
- Wy hand

D o .»

Cepasi ty:
= ) shift for > shift producties
« 2 shifts for 3 shift predustion
=3 shifve for 3 enift produstion
- Wt offered

(-
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Bark removail:
e geehg caed doei. alliineg o bark
~ gochanized
- nt offtered

Benufacture of pertacles:
Syetem propoaed:

- separate manufacturing lines £2- surfece snd for
core particics and seperate nioring of sawdust,
shavinge and pertieles produced I'roR hogged ehips

= separnte manufecturing lines for eurfsce and for
eore lojer Particles tut without eepsrete storing
of sowdust, sheviangs and of particles produced
from ho;red chipe

« one nenufecturing ilne for both surface end core
porticlea without differentieted storing of s
dust, shevings and of particles produced from
hopizrd chips

Cupacitics: .

= ) ehift for % shift produetion of bLosrds
=« 2 shirta for o shift production of bosrds
=3 #nifis for 3 shift producticn of boards

RMmoval of eplinters
~ combination of rir end mechanionl sifiing
- air sifting
« mechanicel) sifting
~- L Proposed

8i)e for particles:
- over 100 m’
= medium, over 50 13
- emall, below 50 m’ ’

Srxing:
N
= fire protestion device with sutomatic fire
extinguiohing equipment and sutomatic eontrol of
Me C. of particles

= the ssme but with menusl control of M. C.
« hend opereted Cire extimuisiing device only

Poesidbility of rausing dust frox boerd production
= combiued reuse of dust in the production
iine as well a8 by bumin: in the dryer
= burning duet in the dryer or in the boiler
= ro provision made

Number of pointe
el
1
G

O W »” N v

"oy W

S N




Jerecning unit bahipd ihe arver
- psombinetion of uir and mechanicel sifter
-~ gl sifver
- pachp.doal sitter
- noi propesed

due_hlending

Rin v dry partiocles
- capacity over 2% n’ with lewvel indicator om scverel
points of the bin
~ cepacity below 2% -"
"MPQ"
« low capessity without Jevel indisator

with indicator for "full® or

posing of particles
» sontinuoun quentity control
- dlecountinuous quantity comtrel
= yolume dosing

Genstruetion of glue blender
« ntainless atesl, cooling of dwnm, no compressed alr
- steel, cooling of drum, no cuspressed alr
- steel, cooling of drum, spreying with compressed
air
o steel, ne drum cooling, spraying of glve with
comprested oir

Doving of give end psreffin emulsion
« interlinked with purticle desing, quantity cemtrel
- interlinked with particle dosing, no quentity
control '
- no interdinking with perticle dosing

Type of forming station
- staviomary
- moving

rbe of met
~ sifting fine particles inte ocuter layere, contimcws
quantity control ,
» sifting fine particles inte outer layer, di seontimous
quentity cemntrol
= siftin: fine particies imto cuter layer, fo quentity
sontrol

Number of pointe

3
2
1
0

e W e TR R »

w

-




Musber of points
Prapressing of mat

- included

3

~ mwt offered 0o
Returning of unduly formed mat

« inoluded x

« not ofrered 0

Type of preca

= slyle opening
« suiti doy-light with simulteneous closing. i
= multd day-lignt withous eimultmmeous elosing

gg Preference io given to singe apenhm press bocoune of
the heavior constmetion enabling to schisve lower :
thicknens tolerenges and equalised propertioh of the
- beards It hns to be, of course, sdmitied that sultge
opaning: proes hus e certsin nlvantepe in the potential
pousibility of incressing Lha sepacity

Werking pressure
- gin, % Kw’us
= ain, 30 ir:;»/ea

Wﬁa’r statien

= panps for esch :shm :
- mmul&tw ‘

Mﬂ.ﬂ of press m-

» Lwe rous situsted adova ame hlﬁ

= %0 Yows cloper to the cemter line of plstes
* one row in the center line of press plates

Tepernture repulation
- included -
* ot offercd
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Tamperature sdjusisent of pressing table
= ingluded
= not offered o

L

Distmass device
~ in press plstons , F
-~ on pressing piates 1

Sizios of vregesd osvds, |
« with tools for aimultansous processing
twice two sides
~ with toole processing onee two sides
= with t00) procesaiag ene side only
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Type of mechine
Mmh&dﬁndﬁmﬂﬂﬂo 3
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Numbder of pointe
= prozessing on one side 1

Instelletion of equiprent inio & line

« with sutomatic Clow 3
« with sechantiecd fivw ]
= with menunl feeding snd serting - 1

%oﬁin.g of sarded hoarin

e into thres places p
= into two places e
= into one place b}
Gtoring of rendy-made products
= hniling by noems of telescepie holst 2
= handlin; by meens of a 1ift treck b 3
« not proposed o
pe.prepereion. ol glve
Bew materinl store |
« handling proposed including storing reske H
= haniling proposed without stering recks 3
= ROt proposed L o
Preperation of glue blend
e = mechanised, allowing for ) worker ;
 prepare the biend for 3 shifte b
= not sechanised, 1 worker is provided for emsh S
shify 2
« simple, with more than 1 worker for o shift -3
- offered |
= not offered 0
- somplete for grimding of a)l tovls 2
= without the possibdility ef grinding epecisl teols 1

~ 70t proposed 0
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