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I'he techniques involved are:

- Jjob rotation

-,job enlurgement

- Job enrichment

- group work

Mention was made above of experiments being curried out
because not ull work study groups are ugreed us to the real
benefits deriving from this development,

1t 18 u curious fuct thut in the urtisan type of firm, whose
numbers are unfortunately decreusing, these techniques have
always been used,

lhe advisubility or otherwise of going further into the

mateer, according to present or future circumstunces, is left

to the reader., The mutter haus been referred to here beauuse
of its pertinence to the subject under review und the influence
it can huve in determining production facilities,

6. Lgyout
In drawing up a processing layout, consideration must be given
to the breukdown of the product into ussemblies, sub-assemblies
and pieee parts, to co-ordinaute them into the warious
manufuaturing aycles, making them eonverge into a eommon
flow diagram which produces the layout with ite relative
infrastructures. It is at this stuge that mueh cun be done
to obtuin optimization in the use of the machines uvailable,
lherefore the druwing up of a layout is of the utmost
importance and must tuke into considerution the points (a-b-c-d)
mentioned under A.2 (‘he product)., It is on these pointe,

above all, that the ahoice depends i.e. whether
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fixed layout

processing layout (areus with homogeneous machines)

prouduct luyout (machines aurrenped sequentially auccording

to the muanufacturing cyele)

mixed luyout (in which the rejuirements of the processing
und proauct lapouts are tzen into account
sinultaneously).

4 hypothesis worth considering, where pructicable and

convenient, is to build up the luyout flexibly by shifting

the i roduction e juipment from time to time in the seyuence
105t sultable for nrnduction flow. soth horizontul and !
vertical handling outside the nachine must alwuys be curefully
considered, as well us the direction of flow which should

always pe ronsitive,

In addition to the correct location of machines, the subject of layout

involves the suitable location of the various production departments,

stores, buffer stock areas, auxiliary facilities and therefore of in-~

stallations which are concerned with the layout and availability of

machines. (These subjects will also be dealt with in specialized reports

included in the programme of this seminar).

7. Machine Features

After huving mentioned the context in which the michine will
be inserted, we wmay now examine the machine's specific evaluatinns
which imply judgement of its rerits as to essential content and

competition with samilur types or substitutes offered on the

maurket,



Considering mauchines in a general schematic way, they can be
sub-divided a8 follows uccording to number of toonls uand therefore
number of operutions:

- single purpose (for single operutinns)

- multi-purpose (for multiple operatiome with movement
of tools or of paurts being machined
in transfer).

Aceording to the intervention of an operctor they can be:

- manual

- semiautomautic

- automatic

- numericmlly controlled.

Nith the vauriety of machines available there will be no lack
of interesting examples in the reports whiah follow, but the
prineipaul feutures distinguishing the most soohistiocated are:

- reduction of direct labour costs
- reduction of tooling costs
- increase in production
improvement in product quality
reduction of rejeets
certainty of achieving planned machining times

possibility of entrusting to one or more persons

the task of minding more tha one machine simultaneously

- recduetion of floor space required
The desire to aequire machines having these feztures must not

cause the followng aonsiderutions to be overlooked:




- high purchasing cost (investment) '
- possibility of high utilization ( w ) ‘
- technical up-duting with reflection of
premuture obsolescence
- gomplexity with its influence on maintenance and
servicing

- tooling up times

- times, costs wnd prauctical possibilities for
programme preparation for NC daechines

- possibility of obtauining special tools and essential
mechanical and electronic spare parts even after
a reasonable lupse of time.

It must be emphausized that the eeonomic vulues involved make
these muchines aonvenient when they are used intensively (even ou
three shifts). Therefore the purchuse of a machine which is not
fully exploited, or left inauctive, is to be depreauted.

To explain the "fundumentul purchusing components™ mentioned
in the foreword i,e.:

1) TECHNICAL PRODUCTIVE

2) EQONOMIC

3) COMMERCIAL
an attempt is mude hereunder to group the most significant
arguments contributing to the formation of these components.

Solke of these urguments are given plucings either multiple
or apparently inuppropriute uccording to the claussifiocution
adopted. But,rather thaun a aterile perfectionism, the preference
hus been for apregmtic description of the main concepts to whioh
the attention muy be directed for the required judgement of their

merits before deciding to purchuse; etrees being laid on any

which are worthy of attention.




T.1. TECHNICAL-PRODUCTIVE COMPONENT

Tele1., Hygiene und safety

Tete2e accident prevention:

accident sources stutistics, while including some
colluteral cuuses und incidentul factors (27),
conslst ulmost entirely of two: human fuctor (!87)
technical f.ctor (107),

¥itnoat doubt wood working mcchines wuy be ennsidered
ammony the most dungerous, for the distracted or
unskilled oper.tor, especiully if not provided with
all the technicully feasible sufety neasures.
all machine producing countries huve strict and
precise safety regulations and jachines must be
sold in conformity with them,

7T+1:3s Noise:
unfortungutely neurly all wood working machines huave
a high noise level,
Noise ussumes un importunt role in fuctory life due
to its social and economic implicatinnas,
It is 4 consideruble burden und much is done to
reduce it at source (on the muchine itself) and to
reduce its transuission by insuluting the machine
and the environment with sound deudentng muterial,
Its effect on operators is ulso li~ited by meuns of
suitable personal protective meusures, with
turnover etc,
It is therefore very importunt to tuke this fuctor

into consideration in the choice of machinery.




Te2e

Te3e

Te1.4.

Vibration:

this is dunperous to humull neings, makKes gqccurate
vork difficult to .:chieve u:nd leads tn »any fuilures
in muchlres and environcventual structures. Muchiies
nast be rrovided with suituble dumping where

necessary.

Telehe Iroteetion uruinst dust, chips, sroke, Varoura,
huniaity uni their automatic evacuation,
4ll muchine: nust be provided with e:uns for
connectin: a1 to a :enerul network,
Telebse visibi'itv yua illumin.tiorn of the .orxing zone
“nd rerycticanility.
Telels 1 uChir> nodyv ne-.1p,ned to eli-in.te or 1ini-ize
Jangerois :irnjectin; parts and sh.ryp edyes,
7.1.8. swryonomice of mun-m.chir= combinutinn and physiologi-
cal und functional chromutism, us reg:rds muain
colour aund that of particular parts, for eusy and
instinctive accese to functions (controlas,
electrical «nd hydraulic ejuiprent, working zone ete.).
Toolings - .
Te2e1 Incidence of cost for srecial tools.
Te242s Incidence of dom times for tooling.
Mintenance
Te3sle  Muintenunce uaptitude,
jase of 'aintenance, such us uccess to parts liable
to failure, and possibility of eusy handling of tools
for repid repuirs.
Tedele Stundurdizution of components und spare parts and

their long term auvailability.




7.4.

T'he high cost of machinery does not verrit the instullction
of stund-bys und therefore the .pove-nentinned conefficient

must be kept high:
avgiluble hours
actual hours

a fallure does not only involve the burden resulting from
the repair and/or maintenance oper .tion, but alsn consts
uvnlvea in jroductinn losses during the failure, of
re-sti.rting the michi .e, und of uny defective rrnduction
nefore settling down a;ain to normul running., 1f it 1s also
convidered that, in some cases, anLnual naintenunce cocts
ure over B8 of the capital invested, the irnortaunce of this
parameter cuan inmediately be appreciated,

teliaubility ond wfficiency

vhan it is considered th.t breauxkdowns can derive from:

w) desipn or be inherent (responsibility of the designer)

o) manufccture (responsibvil.ty of the anufucturer)

¢) orer.tion (resyponsibility of the user .nd influenced by
operating conditions and nrrevertive maintenance),

it is necessury to muke sure, as for .e nssible, nf long

tern reliubility and efficiency in uddition to the testing

py which the performance 1s judged on delivery,

The reliability of a machine defines the probability of it

bein; auble to function without breukdowns for a certuin

nuwber of hours under certuin pre-est.blished operutive

ennditions,

ihe ratio between the aver.ge time 1ntervual between two

breasdowns (T), and T plus the average duration of a

breaxcmmyfr@presents sfficiency (or Availubility) i.e,

the poercentuape of time during whichrthe mechine should

functina w1thout vre kdowre (., = $_i )
+
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Unfortunately these values and the relative technioal-
commercial guarantees, very important for the evaluation
of costly and complex maohines, are still diffioult to
obtain from manufacturers whc have only recently begun
toc ocllect the statisti 1]l data involved,

75  jutoggtion
- Use of reliable automatic devices for loading, olamping

- Appliocation of automatic loading and unlcading (robot or transfer)
-~ Applioability of unit heads permitting a more universal

Due to the important funotion of certain automatisms whioh ocould
interrupt an entire production prooess when becoming defective it is
adviseable tc be generous in their application to avoid damages from
hold ups in production which could prove far more burdensome than
the oost of stand-by devioces.

7.6. Teohmologionl feptures

~Overall dimensions of the machine

-Machine weight, useful for judging stability and fatigue
resistance

-Quality of materials used and their metallurgioal

treatment

~Charecteristios of electric motors relative to power supply
available and loads foreseen., Their intrinsic quality alsoc
regarding hermetic sealing, occoling, etc,
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- Diwensioning of moving parts or those more subject
to stress (shufts, bearings, bushes, geurs etc.)
and their accurate lubrication and coolina.

- Adeyuate supply of control instruments both for
produetion und correct working of the various
machine members,

= PFor NC machines, progrummes nd their munugement.

7.7, Teghnologicul cupaugity

‘his is spegific for the operations involved. It defines
operative cupubility (quantity and quality) of the machine
for the materiul being used, the involvement being:

forming (presses), stock removal (sawing muchines, plunes
eta.), couting (spreaders, uutomutic roller painters,
sprayers etc.) i.e. any modificution to the stute of the
workpiece between input and output.

Among purticulur characteristies, operutional speed und

working toleraunces should be underlined.,

8. BCOIONIC CONPONINT

8.1.

Investment
- Nachine purchase price plus charges for traasport,
custems, insurance etc.
- Obsolescence prospects (residual value),
- Problems concernint machine base, foundations, servitude eto.
- Floor space and h.ight.
- Cost of NC unit.
- Optionals
- Cost of connections and/or preparation of infrastructures

(eleotric, hydreulic, pneumatic systems etc.).




- mxpenses involved in any modification to
existing systems and moving of other machines and
ejuipment,

- leasting and commissioning costs.

- Cpsts for training of personnel.

- Depreciation indexes(real and fiscal)

8.2.Managemnent

- Uperational or running costs (direct .nd indirect

labour, breakdown cocte etc,).
- Jual ifications of persounel and pertinent
renuneration.
- Jonsumption nf energy for a4 given production.
- Faaility of loading .nd unlouulng warkniaces,
_uUperational flexibility: max. and min., dimensions
nf workpiece,
- deject coefficient,
_ Jharacteristics of wauste and lnsses due to =crap,
- Jost of floor space occupled,
9. MpJHClal QWIPONGNT
slements for commerciul negotiations are fully dealt with in
";eneral cvonditions for Supply and kxport of Nateriuls and
Equipment" established by the wsuropeun hconomic Cemmisahon
of U.N.O. (mncl,)
ihe following may bhe considered us acomplement.ry to these
conditinns:

‘9.1.iuotut10u rejuest

1t 18 ulwuys advisable to usk for the churucteristics of
the supply and 1t8 price by meéans of u formaul "Juotution
request" which, attached to the "Quotu.tion", the "ifurchase
order", the uraer ucxknowledgewent” .nd the illustrutions

(leaflets, drawings e'c,) referred to, constitute technical,



We regret that ame of the pages o the microtiche
opy b thes et gy not be o pto the  proper
leqitnl ty Standards eyen though the best pooatife

Opy WAS gsed b preparing the master b he




9.2,

9.3.

9.4,
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economic and legaul documentation of the supphy.

In perioos of price increuse, like the present, quotutions
should include validity and indicate formulas for possible
price esculation.

Customs tgriff no.

It 18 advisauble to give a precise deecription (also for
qustous purpnses) of the machine rejuired,.

In this regurd several countries are working on the
anification of the terminology defining all wood working
machines. une such unification in a fairly advanced stute
ies EUMOBOIS.

gpecifiogtions

The quotatiorn request should inciude the technical
specificutions to which ‘he machines intended to be
purchased should gemnferm. ‘hese specifications should be
druwn up by the purchuser or he should refer to well known
specifications (e.g. SCHL®SINGEK, STANIMUC, NAS fer
NC muchines),

0 tut

According to the complexity of the supply, adequute
documentation should be included in the most suitable
language and qomprise:

- installation lauyouts

- wiring diugrums
- operating manuale

- maintenance msanuale

- programming manuale for NC

- 1llustruted list of spure parts

- revisien cards
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9.9, Delivery
Two 1mportant points are the compliance with delivery dates

and the panalties applicable for late delivery.

9.6. Payments
Many forms of payment may be stipulated between the parties.




O ERATIONS

rhysical-chemnical

treatment

Techunical

processing

flueing

surface

finishing
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BLOCK wul.utia 1oo )81t ivg
WOOD PROCESSINC OPERATIONS

PROVJCTLION
*4C1L1TY 58

tunks

autoclaves
driers etc,
slicing muchine
peeling nachine
Eaw

rlaner

solding muchine
boring muChine

etc.

presses
cold or hot clamps

sunding machines
printing mnachines
automatac roller
puinters
sprayers

driers

etc.

ANNEX 7

PROLUCTS

[chemicals

wood pulps etc

nlanks
veneer (sliced)
veneer (peeled)

etCo

riywood
block bourds
chipboards

fibreboards

furniture

door und window
frames
carpentry

ete.




no, nf

breaskdowns

lst Qerigd:

Znd Qeriod:

jrd period:
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ANNEX II

TYPICAL PROGRESS OF WEAR RATE

DURING THE LIFE TIME OF A MACHINE

time

lst 2nd 3rd
period period reriod

culled "infunt mortuality".

Char.cterized by a fuirly high bregkdown rate
which rapidly decreuses (mainly manufecturing faults).

culled "useful life"

Jharucterized by a constunt breskdown rate,
Breakdowns occur casually independently of the
life of the nachine.

called "old ure"

Charucterized by an increusing breakdown rate due

to dg. .
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DIAGRAM ANALYSING A HYPOTHESIS OF
raw material stores
fFenerul stores
finished product stores
engineering and contracts dept,
personnel office
productinn office
meehanioal shop
fofe? Shop
paucking dept,
disputch dept.
tool wnd waintenance depts,
machine muintenance dept.

geaeral

mmwintenace dept.

ANNEX III

-

MEDTUM SIZED INDUSTRIES

importunce of relutionship

A

B
C
v

important
medium importunce
indifferent

to be avoided
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MaCHING LaYOUT STJUY SCHEDULE

Jescription

sacChine

buke

| odel

vat. no.
Japacity
Tool list
Inventory nn.

uruwing no.

Ghanpes

Cost vate ,..
Length .. Nidth ..
Heipht .. Neight ..

Special feutures ..

services Location

Maln motor ractory Floor
ee V o4, phase

..... Hz ... HP

NI of +1(

Jsontrol gear

ceee V AC - D¢

Intuke Vus

Yater Ooolant

Outlet

Steum

Condition ,...
Foundation Yes No

urawing no. Scule 1:50

(Irouting [‘ Otes ¢ s e 0
anghor bolts

Jampers

Bay
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MO1Sw CHan?

@] inwensi well
Intencsity .r‘ ity v Noisc seurce
factor Level Jones time
db h
jet aircruft at 25 m
L riveting ha.mer
Jdeusfeninpy

noluing muchine-plainer

THtSA0LY Of Paln
circular saw

risk mechanicul w~orkshop

rolling mill }

heavy truffic

normul conversation

safety gulet conversatinn
music from r.dio at low
volume

whianering

quiet of the country

silence rustling of leuves

THRESHOLD OF HBARING
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1+ Introduction

In all industrial concerns, whatever their size, purchasing
of capital goods is becoming increasingly important due to its incidence
on turnover, but an extremely delicate task is entrusted to those

who have to consider the ourchase of machines or systems.

Sopnistication of trese items has led to increased investment
costs and therefore cons.ant efficiency, especially in mass production,
as well us the need for the finished product to meet required quality
standards, are only some of the main elements determining economic

results, Careful choice 1s therefore of prime importance.

The object of this report is to emphasize, i1n a general
survey, the principles for the choice of machines or systems to
be purchased. Speciaiized principles will appear in later reports

on various types of production.

The subjects dealt with are intended to give as much
coverage as possible to the processing of logs; above all,

notions which can be enlarged upon during the discussion,

Whenever the purchase of a machine is contemplated (machine
being intended 1n its widest sense: machinery, systems, servo-
mechanisms, etc.) at least the following questions instinctively

arises

why purchase
vhat to purohase

when to purchase

how to purohase




Rerlies to these que:tinns involves tre.ting them as
natur.l consequences of three fundamentul purchasing componentst
a) technicil-productive
b) egononmic
c) comnercial.,

In order to reaah these conclusions machinery must be
considered in two of its quulifying aspects:

Muchinery in the productive aontegt.

(Proauctive entity - dynamig)

Lachiuery in its intrinsic muke up

(rhysicul and techntoul entity - stutic)

2. Tha manufacturing Prooees.

Considering muchinery in its prnductive context signifies

exarining a large number of strictly interpemendent purameters,

difficult to clussify in order of priority but all of them

import.nt tor the optinization of 4 mun-muchine-umbience system,
Some ure referred to below:

Ihe productive process in general

A8 muy be noted on unecl, 2 many wood products may be
considered inished" in those industries muking only one
product (e.g. plywood) or "semifinished" if they go to make
up more complex products (e.g. furniture),

This schematic representution alreudy emlls our attention
to the ogonsiderable variety in production purts which,
while often huving something in common among their various
upplications, should be eonsidered from different points of
view according to whether they go to make up a product

#ith a manufucturing cycle huving few or many operations,
und even more if production is an integrul ayocle (e.g. from
log tc finished wnodwesist furniture).




3,

‘he prouuct

ve r-ferred above (a.l) to the proaiction processes required
to trunsform tne wnod into Saleuble rrnducts,., 3jut the ~roaact
finds a reasnn for its existence in the need of the
end user , » heed which is stirualuted .nd hich atimilutes
the n.rket in utuul action und feedbuck with all the
relative 'roblems enncentruted in murketing.
Wor consuwer ;rnducts this reuns the re.lity of industriul
detign (a vre:ise to techricul urawing) which, iu the lirht
of rrouuction facilities wuna oojeaet function (valae analysis),
appears 1n the various mapufucturing nuses detu.iled in
"production cycles", lhe:se cgycles specify nethods as well s
the nuchinery required which, wunong other things, must be
consistent with:
a) the guentity of purts tn be nuae in the unit of time
tuKken us 4 reference;
b) assortments of semnifinished parts in rrnduction
sinultaneously;
c) type of sapply: if a work order or for stock;

d) qudity level of the rroduct stiyiluted for its sule,

4, Size urd siting of the factory

4.1¢  Joono:ic resources (finance uvuiluble, turnover,
developnent programme etc,).

4.2, personnel (jualifications, remuneration, cost,
availubility etc.).

4.3. Geo-econamic area (climate, availability of mechanical energy,
infrastructures, availability of raw and auxiliary materiale,

state of communications and transport, access to purchasing
sources etc.).




4. Urcaniz.tional gtructare und ite reasction on technicual-
acond 1¢  anu' e ent of resnirces (nroduction plunning,
terotechnnlo:y etec.).

5. :rnidaction rlanning

“1.,h production cocts (direct lupour and social charges,
nateriul, weur and teur, derreciation etc.) make it necessury
to avonid hold ups due to lack of supplies, bottlenecks,
wccumuluation of m.terials, insufficient equirment etc., which
become liubilities aue to sypuce wasting, useless hundling,
material i1 stock with interest on caupital; all to the
detrirent of productivity und therefore udding to the finished
rrod.act cost,
1t is therefore vital to for:.ee these incnonveniences and
carefully plan, as fur as hunanly possible, to eliminute
delays, g¢o-qriinute the vurious sequences and balance machine
Atiligationto ~chieve the finul objective of optimizing the
resources «vVailuble,
For the wore corplex cuses there are muthematicul techniques
for Uper.tional Hesearch (linear prrogremming, queuing theory
etc.) whigh, with the aid of a4 Duta Processing Centre, are
able to provide backing for these requirements,
ln deauling with planning and manufacturing me thods, mention
must be made of the experiments being carried out which, in
overconing the Tuyloriun diagrams, with the substitution of
elementury operations and monotonous rppetition of operutions,
dhould increase job enrichment of workers und ther:fore their
ma jor participation and interest, It should alse reduce
frustration which leads to absenteeism und turnover, fuctors
having u considerable influence on the quulity of work and

rroduct.
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Ihe desire $0 ~ceuire mochines having these features must not
cuse the following considerations to be overlooked:
= hirh investment cost
= possibility of incre~zed utiliz~tion
= tecknic~l un=dating with reflection of oremature obsolescence
- comilexity w:th its influence on m-intensnce =nd servicine
= teoling up times
= times, costs and practicnl possibilities for programme pre-
peration for NC machines
= possibility of oh“t2ining snecial tools and essential mech-~nic-~1

and electronic gpare parts, even after ~ re~sonable lapse of time,

It must be emrh=sized that the economic values involved meke these
mrchines convenient when they are used on ~ continuous basis (even on
three shifts). Therefore, the purchnse of » machine which is not fully

exploited, or left inactive, is most unwise,

To explain the "funi-ment=1 purchesing comnonents" mentioned in
the foreword i.e,:
1) TECHNICAL PRCDUCTIVE
2) TCUNOMIC
1) COMMERCIA,
sn attempt is made hereunder tc group the most significant points contri-

buting to the formestion of these components,

Some of the points =re given plecings, either multiple or appsrently
in~ppropri=te, acccrding to the clerssificertion adopted. But, rether than
» sterile perfectionism, the preference hes been for » pragmatic des-
crintion of the main ccncepts to which the ~ttention m~y be directed for
the required judgement of their merits before deciding to purchase:

stress being 1aid on any which =pe worthy cf attenticn.

T+.1 Technical=-productive component

Telsl Hygiene =nd safety

T.1.2 Accident preventiont
Accident source statistics, while including some collateral
causes And incidental factors (2 7), consist almost en-
tirely of two mean factors of which the human element is
88 / and technicsl 10 7,
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7.1.8

~d

Without douht wood working machines mey he considered
among the most dangerous, for the distracted or un-
skilled operator, especially if not provided with =11
the technically feasible snfety measures. All machine
producing countries have 3trict and precise s2fety regu-

lations and machines must be sold in conformity with them.

Noise:

Unfortun-tely nearly all wood working machines have = Ligh
noise level,

lloise mssumes an important role in fectory life due to its
social and economic implications. It is A considersble
burden and much is done to reduce it »t source (on the
machine itself) snd to reduce its tronsmission by insu=-
1+ting the machine and the environment with sound de»dening
material, Its effect on operators is also limited by means
of suitable personal protective measures, with labour

turnover etc.,

It is, thrrefore, very important to take this factor into

account in the choice of machinery.

Vibration:

This is dangerous to humen beings, mekes ~ccur=te work dif=-
ficult to achieve »nd leads to many failures in machines
and environmental structures. Machines must be provided

with suitable damping where necessary,

Protection against dust, chips, smoke, vapours, humidity
and their automatio extraction. All machines should be pro=-
vided with a means for connecting up to » general exhaust

system,

Viability and illumination of the working zone end practi-
C&bilityo

M~ohine body designed to eliminste or minimize dengerous
projecting parts and sharp edges.

Ergonomics of man-maohine combinntioa »nd physiélogical and
funotional ohromatism, as regards main ocolour and that of
individual parts, for easy and instinctive aocoess to func-
tions (controls, electrical and hydresulic equipment,
working zone eto.).



Te2
Telol

Toolings

Incidence of cost for specinal tools.

7.7.2 Incidence of down time for tooling.

Te3
Te3el

Tedos?

Te4

Maintenance
Maintenance aptitude
Fase of maintenance, such as access to partsliable to failure,

and possibility of easy handling of tools for rapid rep-irs.

Standardization of components and spare parts =nd their lons
term availability.

The high cost of machinery does not permit the instell=tion
of stand=bys -nd therefore the sbove-mentioned coefficient
mu:'t be kept high:

ay~il~ble hours
~ctunl hours

A frilure does not only involve the burden resulting from the
repair nnd/cr mrintenance operation, but ~lso costs involved

in production losses during the failure, of re-starting the
mochine, and of any d~fective production before settlinz down
again to normal runnins. If it is also considered th-t, in

some cases, annu”l mrintenance costs °re over 8 ver cent of the
copitsl invested, the importance of this parameter can immedi~tely

be =pprecinted.

Reliability and efficiency

Wwhen it is considered that breakdowsn can derive from:

ﬁ) desimn or be inherent (responsibility of the designer)

b) manufacture (responsibility of the manufacturer)

¢) operaticn (responsibility of the user and influenced by

operating conditions and preventive maintenﬂnce), it is neces-

sary to make sure, ns far ms possible, of long term relisbility
and efficiency in addition to the testing which by which the per-
formence is judged on delivery. The relinbility of = machine defines
the probebility of it being able to function without breskdown for
a certain number of hours under certain pre-established operrtive

conditions.



The ratic between the aver~ge time interval hetween two broske
aowns (T), »nd T plus the aver~ge durstion of » breskdown (F),
represents efficicncy (or Avnilability) i.e. the percentnge of
time during which the machine shculd function without breakiowns
(B = ———-TT+ 7 ).

Unfortun~tely these values ~nd the relative technic~l-commerci-l
suarantees, very important for the av-lu~tion of costlv =nd com-
nlex machines, are still difficult tc obt~in from manufscturers
"he have only recently commenced collecting the nece sary st~ta=
ticnl d-tn,

7+5 Autom-tion
- Use of reli~ble sutomntic devices for lo~ding, clampins
= Application of sutomatic lo~ding and unloading (robot or
transfer)

- Applicability of unit hends permitting = more universal use.

Due to the important function of cert=in automatism whict could
interrupt an entire production process when becoming defective, it is
advize~ble to be generous in their applicotion to =void drmage from
hold ups in production which could prove far more burdensome then the

cost of stand-by devices.

7.6 Technologicrl features

= Overnll dimensions of the machine

= Mrchine weight, usefil for judging sinbility and fotigue
resistance

= Quelity of mnterials used »nd their metallurgical tre-~tment

= Characteristics of electric motors relative to 2vailable
power supply and loads foreseen. Their intrinsic qunlity =lso
regarding hermetic sealing, cooling, etc.

- Dimensioning of moving parts or those more subject to stress
(shnfts, bearings, bushes, gerrs ctc.) snd their sccourrte
lubrication and cooling.

- Adequnte supply of control instruments both for production ~nd
correct working of the various machine members.

- For NC machines, programmes =nd their mArnagement .



- 10 -

7+7 Technologicrl crpocity

This is specific for the oper=tions involved. It defines oper-~tive
c~m2bility (quontity ~nd qu=lity) of the mechine for the materisl being
used, the involvement being: forming (presses), stock removal (s>wing
m>ct.ines, pleners, etc.), co~ting (spre"ders, "utomatic roller painters,
sproyers etc.) or in other words =ny modification to the st=te of the
workpiece between input ~nd output.

Among particulsr cher-cteristics, oper>tion=l speed ~nd working toler~nces

should be underlined.

8. Economic component

8.1 Investment

- Machine purch=se price plus charges for transoort customs,
insurence etc.

-~ Ohsolescence prospects (residusl value).

~ Problems concerning machine bs2se, found~tions, environment=l
conditions, etc.

- Floor space “nd height.

- Cost of NC unit.

- Optionals,

- Cost of connections °nd/' r nltern=tives or exnonsion of infrn-
structures, such as electric, hydraulic, penum~tic systems, etc.

- Fxpenses involved in =ny modificetion to existing systems and
moving of other machines and equipment.

- Testing and commissioning costs.

- Costs for iraining of personnel,

- Deprecistion indexes (re=1 ani fiscel),

B.2 Man»gzement

-~ Operation®l or running costs (direct and indirect labour, break-
down costs etc.).

- Qualifioaticns of personnel »nd pertinent remuneration.

- Consumption of energy for = given production.

- Pacility of londing =»nd unloading workpieces.

- Operationsl flexibility: max. »nd min. dimensions of workpiece.

-~ Reject coefficient.

= Characteristics cf weste and losses due to scre=p.

- Cost of floor spmce occupied.
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Commercial component |

©lements for commercin! negoti2tions 2re fully de-1t with in

dener~]l Conditions for the Supply ~nd Erection of Plont =nd Machinery

for Import =nd Export" established bv the United N~tions Fconcmic

commission for Europe (Appendix I).

The following, however, may be consiiered -g complementery to these

conditions:

9.1

943

9.4

uot~tion request

It is always advis~ble to nask for the characteristics of the suprly
and 1ts price by means of a form=1 "Cu tation recuest" whizh,
~ttacted to the "Quot~tiun", the "durchose order", the "Order
acknowledgement" =2nd tle illustrations {le~flets, Arawings, otc.)
referred to constitute the technic~1, economic »nd legal Aocument ~-
tion of the supply. ln periols of price incrense, like the present,
auotations should include v=lidity and indic-te formul-e for

possible price esccl~tion,

customs tariff number

It 1s »dviseble to give » precise description (210 for customs pur-
poses) of the machine recuired. In this regari several countries ~re
working on the steond~rdization of the terminology defining ~11 wood
working mechines, 3tandardiz~tion work which is alre~rdy in » f=irly

aivanced state of development is being corried out by WUMCBOIS.

Jpecific=tions

The quot=tion request srould include the technioal specificetions t-
which the machines intended to be purchased should conform. These
specifications should be drawn up by the purchaser or he should refer
to well known specifications (e.g. SCHLESINGER, STANIMUC, NAS for N

machines).

Document #t10n

According to the complexity of the supply, sdequate documentetion shoulAd

be included in the =ppronriate langu=ge 2nd comprise:

instellation layouts

- Wwiring diagrams

- oper=ting manusls

- m2intenPnce manu=ls

= programming manusls for NC

= illustrated list of spare psrts

- stock cards
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9.6

Delivery ceheduline o t.ochirery or ecuinmint

It 1¢ errentinl treot coreful nroprum 1inr ar tn de ivery
of variour iteme of erninment be the rubieet of acdvuoced
“reFromning co that o mistole doer not oceur vhereby an
item ruvy urrive on the ccere fur shered of one vhich

miart tiret be inrtalled to allov thaet nurticul: r riece
tn beerme cperctive or effective. If cuch & progsrarme
i€ not nroverly wudhered tn it car verv vell be that
certuin nieccer nf ecuipment or machinery may arrive vell
1n advurce of ite ccheduled time for inctallation ang

¢ neeouer tly may be rubject to demare due tn havinr tn
remain in eith r a crated or urcrated co'dition for a
lons veriod of time unn ntected from local veattrer con-
ditione at the nlant eite. Ir cueh caree dumase c¢nuld
recult due to rustins, cdust particlee, or even pilferure.

General term: of delivery
While it ir t~ be recornired unon examining contents of

tke dncument under .prendiy I that gome reference has beer
made to termrs of delivery fnr eouinmeht it ie deemed
necerccary to also}gcéﬂgglementary dncument (.vpvendiyx 11)
vhich har particulsr reference to "Gen ‘ral terms of
delivery" only. Thir lutter drcunent, ss indicected trerein,
hae been drufted with reference to Documerts No. 1884 and
730, nublished and recommended by the United Nations
Economic Commiscion for Eurone., Tt ir a document which hae
been smended un to 1 Janusrv 1977 and ie annlicable vhere
contracts are involved with the Aerociation of I'mchinery und
Steel Conctruction Indusiries throushout Eurove.

Vhile includins thie dncument it has been
nececrary to exclude paragravh 1.3 becauce it concerns
gnecial terme for one country only on erection and acsembly
work., In the carce of Develooing Countries it is considered
advirable that they pay particular auttention to the contents
of both appendices vhere they become involved in murchasing
of machinery or ecuibment.

{
g
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AltmyY 11

Tynicuel nrorrecs of vear rote durine lifetime of & mucrine

ll'umber ¢¥ breakdowns: Time loct:
1t 2nd 3rd
period neriod neriod

1ct neriod:

2néd neriod:

ird neriond:

referred to as "infant mortality" end 1irf
charzcterized by a feirly high breakdovn rcte
vhich rapnidly decreased (normally marufecturing

faults)

referred to ar the "ureful life" &and i cherecter-
ized by a conrtant breakdown rate, Brealkdovns

occur cerually regardless of the life of tre

.

machine

urually referred tr as tre "old age" neriod anrd

- — - - m—— -

ir characterized by an increasinr breakdovn rate

mainly becauce of ite are.

ig
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imort rce of loecatinn nf vorinmge
dencrt evte 3n o hyrntleticl)
medium ¢ir7e c1ant

Hev_ roteril stores

afnery) ctnmyee

Firiehed nrndfuct ctoree

Trrgiveerinc ond cnntracte dep't, X p

Perenarvel office

2rocvetior of"ice

i

ccher1e041 shop

rece chop

"u1nt _ghnn

Poe'ins densrtiment

Lirn.te' devert~ent

Jnnl ond miintepince denartments

[ -chine »ejntenance denartment

Gener2l m:intenance

Cnde tn, above chart:

epe

(a)
(B)
(c),
(D)

™

imnortant

mecdium immort:nce
irdifferent

tn be avonided

R Y



We regret that .ome ot the pages in the microfiche
copy ot this report may not be up to the proper
l@glbmwwnda(ds even though the best possible

copy was used tor preparing the master fiche
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UNITED NATIONS ECONOMIC COMMISSION fForR EURORPE

GENEVA, MARCH 1957

1. PREAMBLE
J Tt.~se general conditions shall apply, sava as varied by express agreement accepted in writing by both partias.

r S FORMATION OF CONTRACT

2.1 Tha Contract shall be deemed to have been entered into when, upon saceipt of an order, the Contractor has sent an acceptance in
writing within the tima-limit (if any) fized by the Purchaser.

2.2 If the Contractor, in drawing up his tender, has fizad a time-limit for sccaptance, the Contract shell be deemed to have been enter-
ed into when tha Purchaser has sent an acceptance in writing befors the expiration of such time-limit, provided thet there shall be no
binding Coptract unless the acceptance reaches the Contractor not later than one week after the expiration of such time-limit.

3 DRAW:NGS AND DESCRIPTIVE DOCUMENTS

1. The weights, dimensions, capecities, prices, performance rrtings and othar data included in catalogues, prospectuses, circulary,
advertisemants, illustrated matter and price lists constitute an approximate guide. These data shall not be binding sava to tha extent that
tbey are by reference expressly included in the Contract.

32 Any drawings or technical documents intended for use in the construction or erection of the Works!) or of part thereof and submitted
to the Purcheser prior or subsequent to the formation of the Contract remain the exclusive property of the Contractor. They may nos,
without the Contructor's consant, be utilited by the Purchaser or copied, reproduced, transmitted or communiceted to & third party.
Provided, howaver, that the said plans snd documents shall be the property of the Purchaser:

{a) if it is expresly so agreed, or

(b) if thay are n fersble to ¢ separate preliminary development contract on which no actual coustruction was to be performed and
in which the property of the Contractor in the said plans and documents was not reserved.

\.5. Any drawings or technical docurnents intended for use in the construction or erection of the Works or of part thereof and submitted
to tha Contractor by the Purchaser prior or subsequent to the formation of the Contract remain the exclusive property of the Purchaser.
They mey not, without his consent, be utilized by the Contractor or copiad, reproduced, transmitted or communicated to a third party.

3.4 The Contractor shall, if required by the Purchaser, furnish free of charge to the Purchaser at the commencement of the Guarantee
Pariod, as defined in Clause 23, information and drawings other than menufacturing drawings of the Works in sufficient detail to eoable
tha Purchaser to carry out the operstion and mainteunance (including running repairs) of ali parts of the Works and (axcept whare under
the Contract tha Contractor is responsible for commissioning the Works) the commissioning thereof. Such information and drawings shall
be the property of the Purchaser and the restric:ions on their use set out in paragraph 2 hereof ehall not apply tharsto. Provided that if
the Contractor so stipulates, they shall remain confidential.

4 PACKING

4.1 Unless otherwise specified:
(s) prices sbown in price lists and catalogues ¢hall be deemed to epply to unpacked Plant;

(d) prices quoted in tendars and in the Comtract shall include the cost of packing or protection required under normal transport
conditions to prevant damage to or deterioration of the Plant before it reeches its destination as stated in the Contract.

(*) These Conditions may be used, st 1ha optios of the parties. a8 an altevnative to the Geners) Conditions for the Supply and Erectton of Plant and Machinery
for Import and Pupert prepared ai Geneve, 1 March t957 (No. 574 A).
The Raglish, Freach and Rumias texts are enually autheatie.
The ohesrvstions of tha experts who drew up these General Conditions, h‘v\'m with ¢ Mruou of tha procedure follnwed, are ambodied tn the “COM-
MENTARY ON THE GENERAL CONDITIONS FOR THE SUPPLY OF PLANT AND MACIIINERY FOR EXPORT No. 188" (Document E/ECE/t€9),
Eubluhed by the Economic Commimina for Europe. It can be obtained direct from the Seles Section of the European Office of 1ha United Nations, Geneva,
witzerland, or through Uniled Nations Seies Agents.

t) In these Gemeral Conditions “Plant’’ means all machinery, o tus, raeterials and articles to be supplied by the Coatrector under the Coutraet and *'the
Works'' mweams all Plant to be supplied and work to be doas by the Comtractor under the Contract.

Y U




S. LOCAL LAWS AND REGULATIONS

5.1.  The Purchaser shall, st the request of the Contractor and to the best of his ability, assist the Coatractor 1o obtain the necemary
information concerning the local laws and reguletions e pplicable to the Works and to tazes and duss connected therewith.

$2. If, by reason of any change in such lews and regulations occusTing after the data of the tender; the cost of erection is increased or
reduced, the emouat of such increase or reduction shell be edded 10 or deducted from the price, as the case may be.

[ 8 WORKING CONDITIONS

6.1.  The price shall be on the understanding that the following conditions are fulfilled, except 30 far as the Purchaser has informed the
Contractor to the contrary:

(a) the Works shall not be carrisd out in unhealthy or dangerows surroundiagy;

(5) the Contractor’s employees shall be able to obtain suitable and convenient board and lodging in the eighbourhood of the site
and shall have eccess to edequate medical services;

(¢) such equipment, consumable stores, weter and m-r as are specified in the Coutract shall be evailable to the Contractor on the
site io good time, and, unless otherwise egreed, of charge to the Contractor;

(d) the Purchaser shall provide the Contractor (free of charge, unless otherwise agreed) with closed or guarded premises on or near
the site as a protection against theft and detariorstion of the Plant to be erected, of the tools and equipment required therefor,
and of the clathing of the Contractor’s employees;

(¢) the Contractor shall not be required to uadertake any works of construction or demolition or to take any other unusual measures
to enable the Plant to be brought from the point where it has been unloaded to the point on the site where it is 10 be erectad,
unless the Contractor has agreed 1o deliver the Plant to the last menticoed point.

Aoy departure from the conditions meationed in this paragraph shall ettract an extra charge.

6.2, 1 the circumstances resulting from such departure are such thet it would be unreasonable to require the Contractor to proceed with
the Works, the Contractor mey, without prejudice to his rights under the Costract, refuse to do so.

7. ERECTION ON A TIME BASIS AND LUMP SUM ERECTION

1.1 When erection is carried out oo ¢ time basis the following items shall be separately charged:

(s) all travelling expenses incurred by the Contractor in respect of his employees and the transport of their equipment and personal
effects (within reasonable limits) in eccordance with the specified method and clase of travel where these are specified in the
Cootract; .

(3) the hiring expenses, including any eppropriets allowances, of the Contractor's employees for eech day’s absence from their
homes, including nos-working days and holidays;

(c) the time worked, wbich shell be calculeted by reference to the bumber of hours certified as worked in the time-sheews signed by
the Purchaser. Gvertime and work on Sundeys, holidays and et night will be charged ot the special rates mentioned .n the Con-
tract. Seve as otherwise provided, the hourly rates cover the wear and tear and deprecistion of the Contractor’s tocls and Lght
equipment;

(d) time pecessarily spent on.
(1) preparstion and formalitiss incidental to the outward and homeward journeys; @
(1) the outward and homeward journeys;

(iii) daily travel morning and evsning between lodgings and the site if it exceeds half g hour and there are 5o suitable lodgings
closer to the site;

(iv) weiting when work is prevented by circumastances for which the Coatractor is not responsible under the Contract;

(¢) any expenses incurred by the Contractor in accordance with the Contract, in coanexion with the provision of equipmeat by
him, including where eppropriete ¢ charge for the use of the Contractor's own heery equipment,

(f) smy tazes or dues levied on the invoice and paid hy the Contractor in the country where erection takes place.

7.2 When erection is carried out for ¢ lump sum, the quoted price includes all the items above mentioned. Provided thet if the erection
is prolonged for eny ceuse for which the Purcliaser or any of his contrectors other thas the Contractor is responsible end if as e result ths

work of the Contractor’s employees 15 suspended or edded to, ¢ charge will be made for sny idle time, any estra werk, asy estra living
ezpenses of the Contractor's employees and the cost of amy extrs journey.

8 INSPECTION AND TESTS OF THE PLANT
Inspartion

81 I lyo‘nodialhuCoumct.thoPnrehwnhnbomidoduhonlluquli!yoﬂhomhhnndulhmolﬂn
Plast, h':t:"d:nn‘ masufscture and when completed, inspected and checked by his euthorired repremsentatives. Such inspection and

ch;ehh. shall be carried out ot the place of manufacture during sormal working hours ufter agreement with the Cumn:n to date
and time.

8.3. I as & result of such imspoction and cheekiag the Purchaser shall be of the nion that materials ov arve defective or not
in accordance with the Contzuct, he shall state 'n..:n'tin. his objections and the l'!:“'i. Mu" pure



Tests

8.3 Tests provided for in tha Contract other than taking over tests will be carried out, unlews otherwise agreed, et the Contractor's works
and duriog normal working hours. If the technical requrements of the tests are not specified in the Contract, the tests will ba carriad out

in l:curdnncc with the general practice obtaining in the eppropriate branch of the industry i tha country whare the Plant is manufac-
tured.

’

8.4, The Conuractor shall give to the Purcheser aufficient notice of the tests to permit the Purchaser's representatives 1o attend. If the

Purchaser 13 not rapreseoted at the tests, the teat report shall be communicated by the Contractor to the Purchaser and shall be accepted
as accurate by the Purchaser, '

8.5. . Ifon any test {other than a taking-ovar test as provided for in Clause 21) the Plant shal] be found to be defective or not in accordance
with the Contract, the Cuntractor shall with all apeed make good the dafact or ensure that the Plant complies with the Contract. There-
after, if the Purchaser 10 requres, the test shall be repeated.

8.6. Unlass otherwise agread, the Contractor shall bear ell tha azpeses of testa carried out in his works, except the pervonal expenses of
the Purchaser's representatisas.

9. PASSING OF RiSK

9.1 Sava as provided in paragraph 10.1, the time et which tha risk shall pass shall be fisad in eccordance with the International Rules
for the laterpretatiou of Trada Terms (Incoterms) of the Iaternatione] Chamber of Commerce in force et the dete of the formation of the
Contract.

Whery no indication is given in the Contract of the form of sale the Plant shall be deemed to be sold *‘ex works.” *

9.2 In the case of a sala “‘e1 works’’, the Contractor must give notice in wnting to tha Purchaser of the dete on which the Purchaser
must take delivery of the Plant. The notice of the Contractor must be given in sufficient tima to sllow the Purchaser to take such meas-
ures as are normally necessary for the purpose of taking delivery.

10. DELAYED ACCEPTANCE OF DELIVERY

10.1.  If the Purchaser fails to accept delivery of the Plant on due date. he shall neverthaless make any payment conditional on delivery as
if the 'lent had been delivered. Tha Contractor shell arrange for the storaga of the Plantat the risk and cost of the Purchaser. If requir-
ed by the Purchaser, the Cootractor shall insure tha Plant at the cost of tha Purchaser. Provided thet if the delay in eccepting delivery 1s
due to one of the circumstar.ces mentioned in Clause 25 and the Cuntractor is in @ position to store it in his premises without prejudice to
bas business, the cost of storing the Plunt shall not ba borme by the Purchasar.

10.2.  Unless the failure of the Purchaser is due to any of the circumstances mentioned in Clause 25, tha Cootractor may require the Pur-
chuser by notice 1n wniting to accept delivery within a reasonable time.

If the Purchaser fails for any reason whatever to do so within such time, the Coatractorshall be entitlad by notice in writing to the Pur-
chaser, and without requiring the consent of any Court, to terminate the Contract in respect of such portion of the Plant as is by reason of
the failure of the Purchaser aforesaid oot dalivered and thareupon to recover from the purchaser any loss suffared by reason of such
failure up to au amount net exceeding the sum namad ia paragraph A of the Appendix or, if 0o sum be namad, thet part of the price
payable under the Contract which is properly ettnbutable to such portion of the Plant.

11. PAYMENT

111, Payment shall be made in the manner end et the tima or times agreed by the parties.

11.2. Any edvance peyments made by the Purcnaser are payments oo eccount and do not constitute e daposit, the abandonmant of which
would satitle either party to terminate the Contract.

19.3. 1f delivery has been made before paymant of the whole sum peyable under Contract, Plant delivered shall, to the extent permitted
by tha law of the country where the Plant is situeted aiter dalivery, remain tha property of the Contractor until such peyment has been
effected. If such law dows oot permit the Contractor to retain the proparty io the Plant, tha Coatractor shall be entitled to the benefit of
auch other nghts in respact thareof as such law Permits him to ratmn. The Puichaser shall give the Contrector every amistance in taking
any messuras required to protact the Contrector’s right of property or such other right ss eforesaid.

11.4. A payment conditional on the fulfilmeat of an obligation by the Contractor shall not be due until such obligetion has been fulfillad,
unless the failure of the Contractor is due to an ect or omission of the Purchaser.

11.5.  If tha Purchaser delays in making any payment, the Contractor mey postpone the fulfilment of his own obligetions until such pey.
ment 11 mada, unless the failure of tha haser is dus to an act or omission of the Coatractor.

11,6, 1f delay by the Purchaser in making any payment is due 10 one of the circumstances mentioned in Clause 25, the Contractor shall mot
be entitlad to any interest on the sum due.

11.7.  Seve as aforesaid, if the Purchaser deleys in making any peyment, the Contractor shall on giving to the Purchaser within a reason-
able time notice in writing be entitied to the payment of intersst on the sum dus at the rate fized in paragraph B of the Appendix from
the dets on which such sum became due. If at the end of the period fixed in pu-l{rn h C of the Appendix, the Purchaser shall still have
failed to pay the sum due, the Contractor shall be entitled by notice in writing to the haser, and without requiring the consent of any
Court, to terminate the Contract and thereupon 10 recover from the Purchaser the amount of his loss up o the sum mentioned is. pars-
graph A of the Appendix.
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1. PREPARATORY WORK

1201 Tte Contractor shall in good timie provide Lrawings shuaing the manner in which the Plant is to be affixed together with all infor-
mation relsting, unless otherwise agreed, only to the Works, required for prepariog suitable foundations, for providing suitable access for
the Flant and any riecessary equipment to the point on the site where the Plant is to be erected and for making all necessary coaneatons
to the I'lant (whether such conuevions are to be made by the Cuntractor under the Contract or not).

12.2.  The preparatory work shall be executed by the Pirchaser in accordance with the drawings and information provided by the Con-
tractor and menticned in paragraph 1 hereof. 1t shall be completed in good time and the foundations shall be capable of taking the ['lant
at the proper time Where the Purchaseris respons:bir for transporting the Plant, itshall be on the site 1n good time.

12.3 Any expeases resulting from ao ervor or om:ssion 1n the drawings or informatiop meuntioned in paragraph 1 hereof which appears
Lefore taking over shsll be horne by the Cuntractor Auy such error or omission which appears after taking over shall be desmed faulty
desigm for purposes of Clause 23,

13. LIAISON AGENTS

13.1.  The Contractor and Pu:zchaser sha!l each des:gnate in writing a competent representative to be his channel of cormmunicaticn with
the other party on the day-to-day executicn of the Works on the site.

13.2.  Eachsuch representative shall be present un or near the site during workiog hours.

14, ADDITIONAL LABOUR

14.1.  1f the Contractor sn requires i good time the Purchaser shall make available to the Contractor free of charge such skilled snd un-
skillec. labour as is provided for in the Contract aad such further reasonable amouat of unskilled labour as may be found to be necessary
even if not provided for in the Contract.

15. SAFETY REGULATIONS

15.1.  The Purchaser shall notify the Contractor in full of the safety regulations which the Purchaser imposes oo his own employees and the
Contractor shall secure the ohervance by his employees of such safety regulations.

$5.2.  if breaches of these reguiations come to the niotice of the Purchaser, he must inform the Contractor in writing forthwith, and may
forbid persons guilty of such breaches entry to the site.

158.3.  The Contractor shall inform the Purchaser 1n full of any special dangers which the execution of the Works may eotail.

1é. OVERTIME

16.1.  Any overtime and the conditions thereof shall, within the limits of the laws snd regulations of the Contractor's country nnd of the
country where erection is carried out, be as agreed between the parties.

17. WORK OUTSIDE THE CONTRACT

17.1.  The Purchaser shall not be entitled to use the Contractor’s employees on any work unconnected with the subjsct-matter of the
Contract without the previous consent of the Contractor. Where the Contractor so consents, he shall not be under any liability ia respect
of such work, and the Purchaser shall be responsible for the safety of the Contractor's employees while employed on such work.

18. CONTRACTOR'S RIGHT OF INSPECTION

18.1.  Until the Works are taken over and during any work resulting from the operation of the tee the Contractor shall have the
right at any time during the hours of work on the site to inspect the Worls at his own expense. In proceeding o the site, the inspectors
sball observe the regulations as to movement in force at the Purchaser's premises. '

19. INSTRUCTION OF THE PURCHASER'S EMPLOYEES

13.1.  In anpropriate cases the Contract may provide oo the terms and couditions therein set out for instruction %o be given by the Contrac-
tor to the Furchaser's employees who will run the Plant.

20. TIME FOR COMPLETION

20.1.  Unless otherwise agreed the completion period shall run from the latest of the following detes:
() the date of the formation of the Contract as defined in Clause 2;

(b) the date on which 1he Contractor receives notice of the issue of & valid import licence where such is necomary for the execution
of the Contract;

(r) the date of the receipt by the Contractor of such payment in advance of manufacture se is stipulated in the Contract.

Lo



20 Stould delay in completion be caused by any of the circurnstances mentioned in Clause 25 or bv an act or omission of the Purchaser
and whether such cruse ocrur before o after the time or extended time for completion, there shall be granted subject to the provisions
of parazraph §iereof such extension of the completion period as is reasonable having regard toall the circumstances of the case.

20.3 If a fixed time for completion is provided for in the Contract, and the Contractor fails to complete the Works within such time or
any extension thereof granted under paragraph 2 hereof, the Purchaser shall be eatitled, on giving to tbe Contractor within a reasonable
tirne potice 1n writing, 1o claim a reduction of the price payable under the Contract, unless it can be reasonably concluded from the cir.
cumstances of the particular case that the Purchaser has suffered no loss. Such reductjon shall equal the percentage named in paragraph
IV ol the Appendix of that part of the price payable under the Contract which is properly attributable to such portion of the Works as
cannotan rensequence of the said failure be put to the use intended for each comnplete week of delay commencing on the due date of
< rmpletion but shall uot exceed the maximuin percentage named in paragraph E of the Appendiz. Such reduction shall be allowed when
# payment becomes due on or after completion. Save as provided in paragraph 5 hereof, such reduction of price shall be to the ex:lusion
of any other remedy of the Purchaser in respect of the Contractor's failure to complete as aforesaid.

20.+.  If the time for completion mentioned in the Contract is an estimate only, either party may after the expiration of two thirds of such
+stunated time require the otlier party in writing toagree a fixed time.

Where no time for comp|etion is mentioned in the Contract, this course shall be open to either party after the expiration of nine
months from the formation of the Contract.

If in either case tbe parties fail to agree, cither party may have recourse to arbitration, in accordance with the provisions of Clai. .e
28, to determine a reasonable time for completion and the time 30 determined shall be deemed to be the fixed time for completion provid-
ed for in the Contract and paragraph 5 hereof shall apply accordingly.

20.5 If any portian of the Works in respect of which the Purchaser has become entitled to the maximum reduction provided for by para-
£raph 5 hereof, or in respect of which he would have been 50 entitled had he given the notice referred to therein, remains uncompletad,
the Purchaser may by notice in writing to the Contractor require him to complete and by such last mentioned notice fix a final time for
¢ ympletion which shall be reasonable taking into account such delay as has already occurred. If for any cause other than one for which the
Furchaser or sume other Contractor employed by him is responsible, the Contractor fails to complete within such time, the Purchaser shail
bi- entitled by notice 1a writing to the Contractor, and without requiring the consent of any Court, to terminate the Contract in respect of
such portion of the Works and thereupon to recover from the Contractor any loss suffered by the Purchaser by reason of the failure of the
Contractor as aforesaid up to an amount not exceeding the sum named in paragraph F of the Appendix, or, if Do sum be named, that pant
of the price payable under the Contract which is properly attributable to such portion of the Works as could not in consequence of the
Contractor’s falure be put to the use intended.

. TAKING-OVER TESTS

21.1.  Uuless otherwise azreed, taking-over tests shall be carried out. If such tests are o be carried out, the Contractor shall notify the
P'urchaser in writing when the Works will be ready, and such notification shall be in sufficient time to enable the Purchaser to make any
Necessary arrangements. The tests shall take place in the presence of hoth parties. The technical requirements shall be as specified in the
Coutract or, if not so specified, in accordance with the general practice existing in the appropriate branch of the industry in the country
where the Plant is manufactured.

1.2 If as a result of such tests the Works are found to be defective or not in accordance with the Contract, the Contractor shall with all
spced and at his cwn ecpense make good the defect or ensure that the Works comply with the contract, and thereafter, if the Purcbaser
so requures, the test shall be repeated at the rxpense of the Contractor.

.5 Subject to the provisions of paragraph 2 hereof the Purchaser shall free of charge provide any power, lubricants, water, fuel and
materials of all kinds reasonably required for final adjustments and for taking-over tests. He shall also install free of charge any apparatus
necessary for the above mentiored operations.

n. TAKING OVER

22.1.  As 3000 as the Works have been completed in accordance witl. the Contract and have passed all the taking-over tests to be made on
completion of erection, the Purchaser shall be deemed to have taken over the Works and the Guarantee Period shall start to run. The
Purchaser shall thereupon issue to the Contractor a certificate, called a **Taking-over Certificate”, in which he shall certify the date
on which the Works have been completed and have passed the tests.

22.2.  If the Purchaser is unwilling to have the taking-over tests carried out, the Works shall be deemed to have been taken over and the
Guarantee Period shall start to run on a written notice to that effect being given by the Contractor.

12.3.  If by reason of difficulties encountered by the Purchaser (whether or not covered hy Clause 25) it becomes impossible to proceed to

the taking-over tests, these shall be postpaned for a period not exceeding six months, or such other period as the parties agree, and the
following provisions shall apply:

(a) The Purchaser shall make payments as if the taking over Lad taken place, provided that, in the case of a difficulty due to any
of the circumstances falung within paragraph 25.1, the Purclaser shali not unless otherwise agreed, be ruplind to pay at the
due time of taking over the cost of uncompleted work or, before the expiration of the Guarantee Period fized in accordance
with sub-paragraph (d) hereof, any sum retained by way of guarantee.

(b) Atthe appropriate time, the Purchaser shall give notice in writing to the Contractor stating the earliest date on which the tests
can be carried out and requesting him to fix a new date for the tests. Such new date shall be within the period stated in pare-
graph G of the Appendis after the date mentioned in such notice.

(¢) The Contractor may, at the cost of the Purchaser, examine the Works before making the tests and make good any defect or
deterioration therein that may have developed, or loss thereof that may have occurred, after the date when the Works were
first ready for testing in accordance with the Contract.

(d) The Guarantee Period shall run from the date when the postponed tests have been succemfully carried out.



(e) If the Purchaser ao requires, the Contractor shall, subject to the provisions of the Contract in’ respect of the passing of risk,
protect and preserve the Works until the tests are carried out or for one month from the time when the YWorks were fint ready
for tesung in accordance with the Coatract, whichever 1s the shorter period. The Contractor shall be entitled to recover from
the Purchaser the costs of any measures actually taken by the Contractor to protect and preserve the Works. Unless otherwise
sgreed, the lisbility of the Contractor for protecting and preserving the Works shall cease on the expiry of such month.

If by reason of other commitments the Contractor is unable to leave his employees on the site, he shall give the Purciassr any
directions required to enable the Purchaser to make satisfactory arrsagements for protecting and preserving the Works

1f at the end of six months or such other period as the parties may have agreed the tests have not taken plice the pro-
visions of paragraph 22.2 shall apply unless the provisions of Clause 25 are applicable.

H

9. GUARANTEE

23.1.  Subject as herein after set out, the Contractor undertakes to remedy any defect resulting from faulty design, materiais or workman-
stup.

23.2.  This liability is limited to defects which appear during the period (called *'the Guarantee Period") specified in paragraph H of the
Appendix and commencing on taking over.

23.5.  In respect of such parts (whether of the Contractor's own manufacture or not) of the Works as are expressly mentioned in the Con-
tract, ths Guaraniee Period shail be auch other period (if any) as is specified in respect of each of such parts.

23.4.  The daily use of the works and the emount by which the Guarantee Period shall be reduced if the Works are nsed more intensively
are siated in parsgreph J of the Appendix.

23.5. A fresh Guarantee Period equal to that stated in paragraph H of the Appendix shall apply, under the same terms and counditions as
those applicable to the crigical Works, to parts supplied in replacement of the defective parts or to parts renewed in pursuance of this
Clause, '¥'hin provision shall not lpplzﬂto the remaining parts of the Worka, the Guarantee Period of which shall be extendedonly by a

period equal to ths period during which the Works are out of action as a result of a defect covered by this Cleuse.

23.6.  In order to be able to evail himself of his rights under this Clause the Purchaser sheil notify the Contractor in writing) without
delay of any defects that have eppeared and shall give him every opportun ¢y of inspecting and remedying them.

23.7.  On receipt of such notification the Contractor shall remedy the defect forthwith and, seve as mentioned in paragraph 8 hereof,
at his own expense. Save where the nature of the defect 1s such that it is appropriate to effect relpuin on site, the Purchaser shall return
to the Contractor any partin which a defect covered by this clause has appeared, for repair or replacement by the Contractor, and in such

case the delivery to the Purchaser of such part properly repaired or a part in replacement thereof ahall be deerned to be s fulfilment
by the Contractor of his obligations under this paragraph io respect of such defective part.

23.3. Unless otherwise agreed, the Purchaser shall hear the cost and risk of traosport of defective parts and of repaired parts or parts
aupplied in replacement of such defective parts between the pisce where the Works are situsted and one of the following points:

(i) the Contractor’s works if the Cuntract is ‘‘ex works” or F.O. R,
(i') the port from which the Contractor d.spatched the Flant 1f the Contravtis F.0.B,, F.A.S,C.I.F,or C.&F;
(iii) 10 all other casea the frontier of the country from which the Contractor dispatched the Plant.

23,9.  Where, in pursuance of paragraph 7 hereof, repairs are required to b: effected on site, the incidence of any travelling or living
expenses of the Contractor's employees and the costs and risks of transporting sny necessary rnaterial or equipment shall be settled, in
default of agreement between the parties, in such manner as the arbitrator shali determine to be fair and reasonable.

23.10  Defective parts replaced in accordance with this Clause shall be placed at the disposal of the Contractor,

23.11. If the Contractor refuses to fulfil his obligstions under this Clause or fails to proceed with due diligence after being required so to do,
the Purchaser may proceed to do the necessary work et the Contractor's risk and expense, provided that he does so in a reasonable manner,

23.12. The Contractor's liability doea not apply to defects arising out of materials provided, or out of & design stipulated, by the Purchaser.

23.13. The Contractor's liability shall apply only to defects that appear under the conditions of operation provided for by the Contract and
under proper use. It does not cover defects due to ceusea arising sfter taking; over. In particular it does not cover defects arising from the
Purchaser’s feulty maintenance or from alterstions carried out without the Contractor's consent in writing, or from repairs carried out
improperly hy the Purchaser, nor does it cover normal deterioration.

23.14.  Aftor taking over and save ea in this Cleuse expressed, the Contractor shall be under no liability even in respect of defects due to
canses existing before taking over. It is ex%renly agreed that the Purchaser shall have no claim in respect of personal injury or of demage

to property not ths subject matter of the Contract arising after taking over nor for loss of profit unless it is shown from the circumstances
of the case thet the Contractor has been guilty of gross misconduct.

23.13  “Gross misconduct'® does not comprise aay and every lack of proper care or skill, but means an ect oromimiononthe partofthe Con-
tractor implying either a failure to pay due regard to serious consrquences which a conscientious Contractor wonli normally ioresee as
likely to ensue, or e deliberste disregard of any consequences of such ect or omission.

'

24. LIABILITY FOR PERSONAL INJURY AND DAMAGE TO PROPERTY

24.1.  In the event of personal injury or damsge to property occurring before all the Works have been taken over, the liabilities shall be
apportioned as follows

(s) (i) Tha Contractor shall at his own expense make good any loss or damage to the Plant or Works occurring before the risk
therein has passed and arising from any ceuse whetsoever other than an act or omission of the Purchaser;

(i) the Contractor shall et his own expense make any loss or damage to the Plant or Works occurring after the risk therein
has passed, if such loss or damage is caused by an act or omission of the Contracter;
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(iii) if any portion of the Plant or Works is lost or dameged from a ceuse for which the Contractor is not responsible by virtue

of sub-paragraphs (a) (i) or (a) (ii) hereof, the loss or damage shall, if required by the Purchaser, be made good by the
Contrecto: et the expense of the Purchaser.

(b) I8 respect of damage to the Purchaser's Eropcrry other than ths Works, the Contractor shall indemnify the Purchaser to ths
extent that such damage was ceused by the Contractor, or by the failure of equipment or tocls provided by the Contractor for
the purpose of the erection, if the circumstances show thet the Contractor failed to use proper skill and care.

(¢) (i) Io respect of personel injury, the respective liabilities of the Purchaser and of the Contractor towards the
shall be governed by the law of the country where the injury occurred;

(1) if the injured person brings s claim ageinst the Purchaser, the Contractor shell indemnify the Purchaser against such
claim to the estent that the injury was due to any of the ceuses mentioned in sub-parsgrepb (b) hereof;

(iii) if the injured person brings ¢ cluim against the Contractor, the Purcheser shall, 10 the esteat permitted by the lew of the
country where the injury occurred, indernnify the Contractor against such cleim save to the extent that, by the operetion

of sub-paragrsph (c) (ii) hereof, the Contractor would heve been liable to indemaify the Purchaser hed the claim been
brought egainst the Purchaser.

injured person

(d) In respect of demage to property of third parties, the provisions of sub-paragraph (c) hereof shall apply mutatis mutandis.

(¢) The provisions of this paregreph shall epply to the ects or omissicns of the respective servants of the partiss as they epply to
the ects ur omissions of the parties themselves. Provided alweys that as respects acts or omissions of the edditional labour provided
by the Purchaser in eccordence with paregreph 14. 1. the Contractor shell be lieble for the consequences of such orders and
instructions as heve been incorrectly given, inedequately expressed or given to a person not purporting to possess the necessary
qualifications.

24.2.  Toorder to evail himself of his rights under sub-paragraph
must aotify the other of such claim and must permit the ot
such claim and to ect in his stead or,
litigetion.

24.3.  Any limitation of the indemnities payable by either party by virtue of this cleuse shall be as stated in paragraph I of the Appendix.

s (c) and () of paragraph 24. 1 the party egainst whom e claim is made
er, if the other 50 wishes, to conduct ell negotietions for the Settiement of
to the extent permitied by the law of the country where the ection is brought, to join in such

24,4, The provisions of this Cleuse shall epply equally while the Contractor is on the site in fulfilment of an obligetion under Clause 23.
28, RELIEFS
5.1

The following shall be considered es cases of relief if they intervens after the formation of the Contract and impede its performance:
industrial disputes and any other circumstances (e.g. fire, mobilization, requisition, embargo, currency restrictions, insurrection, sho

of transport, general shortage of materials and restrictions in the use of power) when such other circumstances are beyond the control
of the parties.

28.2. The party wishing to claim relief by reeson of any of the said circumstances shall notify the other party in writing without deley
on the intervention and on the cessation thereof.

25.5.  The effects of the said circumstances, 5o far as they affect the timely performance of their obli
in Cleuses 10, 11, 20 and 22. Save as provided in parsgraphs 10. 2, 11. 7 and 20,
performance of the Contract within e reesonable time becomes impossible, either
notice in writing to the other party without requiring the consent of any Court.

28.4.  If the Contract is terminated in eccordance with paragraph 3 hereof, the division of the expenses incurred in respect of the Contract
shall be determined by agreement between the parties.

getions by the parties, are defined
5, if, by reason of any of the said circumstances, - the
party shall be entitled to terminate the Contract by

28.5.  In defeult of agreement it shell be determined by the arbitrator which party hes been prevented from pcrfofmin‘ his obligetions
and that party shell refund to the other the emount of the said expenses incurred by the other lem any emount to be credited in eccor-
dance with paragraph 7 hereof, or, where the emount to be 50 credited exceeds the emount of euch expenses, shall be entitled to recover
the excess.

7" he arbitrator determines thet both parties heve been prevented from performing their obligations, he shall apportion the said
expenses between the parties in such manner as to him seemns feir and reasonable, heving regard to all the

circumasthnces of the cese.

28.6.  For the purposes of this Clause “‘expenses” means actual out-of-pocket expenses reasomably incurred after both parties shall heve

mitigeted their losses as far es possible. Provided thet es respects Plant delivered to the Purchaser the Contrector's expenses shall be

deemed 1o be thet part of the price peyable under the Contract which is properly ettributable thereto, due eccount being takes of any
work done in the erectios of such Plant.

25.7.  There shall be credited to the Purchaser egainst the Contrector's expenses ell sums peid or payable under the Coatract by the
Purcheser to the Contrector.

There shell be credited to the Contracter om the Purchaser's expenses thet part of the price payable under the Coatract which
is properly ettributable to Plant delivered to the haser or, in the case of an incomplete unit, the value of such Plant heving regard
1o 1ts incomplete state. In either case due account shall be ta'en of any work done in the erection of such Plant,

2. LIMITATION OF DAMAGES

26.1.  Where either party is liable in demages to the other, these shall not ezceed the damage which the party in default could reasonably
heve foreseen et the time of the formetion of the Contract.

36.2.  The party who sets up a breech of Coatract shall be under & duty to take all ne measures 0 mitigate the low which has
eccwrred provided thet he can do so without unressosable inconvenience or ocost. Should he fail to do so, the party guilty of the bresch
mey claim a reduction in the damages.
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217, RIGHTS AT TERMINATION

27.4.  Terminstian of the Contract, from whatever cause arising, shall be without prejudice to the rights of the parties eccrued under the
Contract up to the tinie of termunation.

13, ARBITRATION AND LAY APPLICABLE o )

28.1.  Any dispute arising out of the Contract shall be finally settled, in sccordance with the Rules of Conciliation and Arbitration of the
International Chamber of Commerce, by one or more ubitnton designated in conformity with those Rules.

28.2.  Unless otherwise agreed, the Contract shall, 50 far as is permissible under the lew of the country where the Works are carried out,

be governed by the law of the Contractor’s country.

28.5.  If the parties expresnsly so sgree, but not otherwise, the arbitrators shall, in giving their ruling, act as emiables compositeurs.

APPENDIX

(To be completed by parties to the Contract)

Clavse
A. Maximum amount recoverable on termination by Contractor for 10.2. & :
failure to take delivery or make payment. . . . . . . . . . . 11.7. —_— (in the agreed currenty)
B. Rate of intereston overdue payments . . . . . . . . . . . . 11.7. — XS L gL
C. Period of deley in payment euthoriting termination by Contractor 11.7. ————____months
D). Perceitage to be deducted for eech week’s delay . . e 20.5. ———— %
E. Maximum percentage which the deductions above may not exceed . 20. 3. —_ %
P. Maximum emount recoversble for non-completion . . . . . 20.5. — (inthe egreed currency)
G. Maximum postponement of taking-over tests by Contractor . . . 2.8, ——— e weels
H. Guarantee Period for original Works and parts replaced or renewed 2.2. &
2.5 -—_ _months
1. Mazimum indemnities for ponon’l injury or damage . 2.5, (in the agreed currency)
J. (1) Daily use of Plant 2.4 o houn/day
(2) Reduction of Guarantee Period for more intensive use. . 23. 4

/73 engl.

e
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SUPPLEMENTARY CLAUSE
PAICE REVISION

Should any change occur in the cost of the relevant materials and/or wages during the period of ezecution of the contract, the agreed
. prices shall be subject to revision on the basis of the following formul‘: “ n(

Po i oM . 8.
P, =_-2(a bl 4L
1 100( + M.'.‘Cs.)
where:

P, = final price for invoicing

P, = initial price of goods, as stipulated in the contract and as prevailing et the date of (4 )]

M, = mean (2) of the prices (or price indices) for (type of materials concernsd)

over the period )

M, = prices (or price indices) for the same materials at the date stipulated above for P,.
S,

= mean (2) of the wages (including social charges) or relevant indices (4) in respect of
(specify categories of lahour and social charges) over the period [¢)]

S, = wages (including social charges) or relevant indices (%) in respect of the same categories ot the date stipulated M for Po,
s, b, ¢, represent the contractually agreed percentage of the individual elements of the intial price, which edd up t0 100.
(¢ +h +c=100)

s = fised proportioa -

b = percentage proportioa of materials -

e = percentage proportion of wages (iacluding social charges) =

Where necessary, b (and if need be, c) can be broken down iato as many partial percentages (b, by, by ) ns there ere varigbles
taken ioto sccount (b, + by .+ ba = b).

DOCUMENTATION For the purpose of determining the values of materiels and wages, the parties agres to wee the following documents
as sources of refereace:

1. Materials: prices (or price indices) —. —{(type of mararials)
published by under the hesdings. :

2. Wages: wages (including releted social charges) (or relevant indices)
published by under the headings %

Rules for applying the Clamss.  In the case of partial deliveries which are invoiced ssparately, the final price shall be calculated separsiely
for each such delivery.

Peried of applisstion of the Clanse. The revision clause shall cover the delivery period fized in the contract, together with any extession
thereof granted under Clause 20. 2, but shall in oo case epply after the date on which the work is completsd.

Telerancsa. Prices shall not be revised unless the epplication of the formule produces ¢ plus or misus variation of (6)
Saving Clause. If the parties wish the revision formuls to be adjusted or replaced by ¢ more socurate method of calculstien whes the plus

or minus varietion exceeds a certain percentage, they shall expressly so agree.

) lthmmﬂumumnwtuluumbh.mu-lhohﬁhlpﬂathnlovnnmnn the dste of the coatract and ast ol an earlier
date. This is normally the contrect prios less cmst of pacikung, transport and insuranes.

(¢) Arithmetionl or waighted.

(0)] M&owmwﬁmhmnmum“dmwm“

[0V uhuﬂ-ddamm.mdbymuhs.mm-uhﬂnhummmh.

(s hummy-mmmmummuu-m-m. engl.
(6) sunmm.m--u-nmu-wmﬂ-umunmh-mhwu.
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General Terms of Delivery

-
<

[

i

I

tDrafted with reference to the General Conditions of Contract, Document No. 188 A und 7, published and recommended by
the United Nations Fconomic Comimission for Europe)

3

re

of 1st March, 1963, as amended up to 1st January, 1977

Preamble

These generai terms shail apply, save as varied by express
agieement accepted in writing by both parties.

The followlng provisions concerning the delivery of goods
shall alsu apply correspondingly to the performance of ser-
Viees,

Conclusion of Contract

The contraci shall be deemed to have been cntered into
when. upon receipt of the order, the vendor has mailed hls
acknoewledgment of such order.

Tu be valid any changes in the contract and supplements
thereto require the acknowledgment of the vendor in writing.
Any purchasing conditions stipulated by the purchaser shail
only be binding un the vendor if they have been specificaily
acknowledged by the latter.

Offers made by the vendor are subject to confirmation. The
offers are made subject to prior saie.

In the cvent of import llcences, export licences, foreign ex-
change authorizations or the like being required for the im-
plementation of the contract, the parly responsible for the
procurement of the supplles shali undertake ail reasonable
steps in order to obtain the requisite licences and authori-
zations In due time.

Drawing and Descriptive Literature

Data concerning weights, measurcs, capacities, prices, per-
formuance ratings and the like found In cataiogues, leaflets,
vivenlars, advertisements, iilustrated pamphiets, price lists
ete. shall be binding only when they arc expressly referred
to in the acknowledgment of the order.

Drawings, sketches and other technical docuinents, as well
as suinples, catalogues, leaflets, illustrations and the like
always remain the original property of the vendor, i.e. they
must not be reprodiced, distributed. published or used for
the purposce of demonstrations without the express consent
of their owner.

Packing

Unless otherwise speclfied
a) prices quoted siiail be deeined to apply to unpacked goods;

b) goods will be packed in the customary manner in such a
way as to prevent thelr being damaged under normal
transport conditions until they reach the destination stated
in the conctract, such packing to be charged to the pur-
chaser, with packing materlals taken back only by prior
inutual agreement,

Passing of Risk

in the cases listed below, the moment at which the risk
passes shall be determlined as follows:

a) On a sale "ex works" the risk shail pass from the vendor
to the purchaser when the goods have been placed at the
disposal of the latter. The vendor shail advise the pur-
chaser of the date from which the goods will be at the
latter's disposal. Notlce to this effect must be given in
due time so as to enabie the purchaser to take the neces-
sary steps customarily required for the purpose of taking
delivery.

On a sale "ex wagon, lorry, barge” (agreed point of de-
parture), "frontier” or "place of destlnation”, or on a sale
“carriage paid up to ..." (“free ..."), the risk shall pass
front the vendor to the purchaser at the moment at which
the means of transport ioaded with the goods in question
is taken over by the first carrier.

¢ On a sale "0 or "C.LLF" or "C. & F'. the risk shail
piss from the vendor to the purchaser when the goods

b

5.3

5.4

6.4

6.5

6.6

6.7

have efiectively passed the ship's rail at the agreed port of
shipment,

Unless otherwlse stipuluted, the goods shall be considered as
sold “ex works".

The vendor shall be obligated to arrange for insurance cov-
crage of the goods only if and in so far as this has bceen
agrred upon In writing.

As for the rest, the INCOTERMS 1953 as amcnded up to the
day of the conclusion of the contract shall apply.

Deilvery

Unless otherwise agrecd, the delivery period shall run from
the latest of the following datcs:

a) date of the acknowliedgment of the order;

h) date on which all technical, commercial and financial obll-
gations incumbent on the purchaser have been met;

¢) date of recelpt by the vendor of such payment In advance
of delivery as is stipulated in the contract andor at which
a stipulated letter of credit is opened.

The vendor is entitled to make partial- and advance deliv-
erles.

Shouid a delay in dellvery be caused by the vendor as a
result of any of the circumstances mentioned in Clause 10
as constltuting a ground for relief, a rcasonable cxtension
of the deilvery perlod shali be granted.

Should the vendor be responsible for any delay In delivery,
the purchaser shall be entitled to demand either specific per-
formance or, after having granted the vendor a reasonabie
period of time to mecet his obligations, to withdraw from
the contract. In fixing a period of grace allowance has to
be made for the fact that In the case of special fabricatlons

the vendor may not be able to find any alternatlve use for _

components which have already been partly completed.

Shouid the vendor culpably fail to deliver the goods within
tiie period of grace provided for in Clause 6.4, the purchaser
shail be entitled to terminate the contract by the simple act
of sending a wrltten notice to that effect to the vendor, both
in respect of ali goods undeiivered and In respect of goods
which, though delivered, cannot be properly used without the
undeiivered goods. In such cases the purchaser Is entltled to
recovery of any payments he has made both In respect of
all goods undelivered and In respect of goods which by
themseives cannot be used appropriately and, in so far as
the deiay in deiivering the goods may be due to the gross
negligence of the vendor, to the recovery of the expeuses
incurred by him up to the termination of the contract and
in the performance of the latter inasmuch as there is no
further use for them. Goods already deilvered and goods
that cannot be used must be returned by the purchaser to
the vendor.

Any ciaims of the purchaser against the vendor with respect
tc the latter’s default, other than those mentloned in Clause 6,
are precluded.

Where the purchaser does not take delivery of the goods at
the place and time provided for by the contract for any
reason other than an act of commission or omission of the
vendor, the latter shail be entitled to either claim specific
performance or, after granting a reasonabie period of time
for taking delivery, to withdraw from the contract.

On appropriation of the goods to the contract, the vendor
shali arrange for their storage at the risk and cost of the
purchaser. The vendor is entitled furthermore — to the ex-
clusion of any other ciaims against the purchaser for the
latter's failure to take delivery of tlie goods — to recover
any expenses properly incurred in the performance of the
contract and which are not covered by payment recelved.

Prices

Uniess otherwise agreed upon, prices are to be understood
as "ex works" of the vendor, not including packing and load-
Ing charges. 1f deilvery to the consignce has been agreed
upon, the prices shall not include unloading and handling
chaiges

‘9
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Prices are hused on the custs at ihe time the quotatlon ls
made. Should there be any changes as regards costs prlor
to the time of delivery, the differences are to be charged to
tlie debit or credit of the purchaser, as the case may be.

Where the prices are not fixed in the contract, current scll-
g prices as prevailing on the day of delivery shaii be
charged.

Payment

¢'ayment shall be made in thc manner and at the time or
tumes agrecd by the parties. Unless dliferent times of pay-
mueitt have been expressly agreed upon by the written
acknowledgment of the vendor in his acceptance of the
urder. une haif of the purchuse price shall be payable on
receipt of the acknowledgiment of the order, with the balance
duc on receiving notice that tihe goods are ready for ship-
ment.

The purchaser is not entitied to withhold payment because of
¢laims of warranty or other couunier-claims not recognlzed
by the vendor as valid.

if the purchaser falls in arrears in making the agreed pay-

ments or delays in meeting any other contractual obligatlon,

the vendor may cither insist on compliance with the terms

of the contract and

a) postpone meeting his ow 1 obiigations until such paymeni
1s made and other comm..ments fulfilled,

b demand a4 reasonabic extension of the delivery perlod.

o) fix a due date for payment of the entlre balance of the
sclling price still outstanding,

d) in so far as the purchaser is not able to claim any grounds
of release as provided tor in Ciause 10, recover interest on
arrears at the rate of 4 % over and ahnve the bank rate
charged at that time by the VO ¢or'e  Bank, such
interest to be charged from the time fixed for payment,

or, after granting a reasonable period or grace, terminate the

contract.

Should the purchaser — after the period of grace specified
In Clause 8.3 — fail to makc payment or to meet any other
obligation, the vendor shail be entitled to terminate the con-
tract by giving nutice in writing. On being usked to do so
by the vendor, the purchaser niust return to the vendor any
gouds that have alrcady buen delivered aud reimburse the
latter for the depreciation of the goods in addition to de-
fraving all expenscs properly incurred by the vendor in the
performance of the contract. As regards goods which have
ot yet been delivered, the vendor shali be cntitled to place
the finished or unfinished parts. as the ease may be, at the
disposal of the porchaser and debit the purchaser's account
with the corresponding share of the sciling price.

The vendor retains legai title to the goods until such tlme
as the purchaser shall have completely discharged all his
financial obligations. The purchaser s obiigated to comply
with ail required formalities condocive to ensuring the
retention of legal titie by the vendor. In case of attachment,
seizure or other distruint, th¢ purchaser is under obligation
to file the vendor's retention of titie to ownership of the
goods and to notify him of same without delay.

Claims of the vendor against the purchaser, other than those
mentioned in Clause 8, arising from the latter’s default are
not admissible.

Guarantee and Liabiiity

Subject as hereinafter set out, the vendor undertakes to
remedy any defect resulting from faulty deslgn, materials
or workmanship.
This liabliity is limited to defects which apprar during a
period of six months in single-shlft operation or three
months in multiple-shift operation (“Guarantee Perlod™),
commencing from the passing of risk or, in the case of
dellvery that includes installation, from the time of com-
pletion of erection and assembly work.
The purchaser can only avail himself of his rights under
this Ciause if he notifies the vendor in writing and without
delay of any defeets that have become apparent. On receipt
of such notiflcation, the vendor — if the defect Is one which,
under the provisions of this Ciause, is to be remedied by
him — shall at his own option:
a) repair the defective goods in situ or
b) have the defective goods or parts returned to him for
repair, or

9.4

9.5

9.6

9.7

98
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c) replace the defeciive goods, or
d) replace the defective parts.

‘The repair of any defects does not resuli In an extension of
the guarantee period.

Where the vendor has defective goods or parts returned to
him fur replacemeni or repair, the purchaser shall, unless
otherwise agreed, bear the cost and risk of carriage. Unless
otherwise agreed. the return to the purchaser of goods or
parts sent by way of replacement or of repaired goods or
parts shall take place at the cost and risk of the vendor.

Defective goods or parts replaced in accordance wlith the
provisions of this Clause shall be placed at the disposal of
the vendor.

The vendor shall not be under any obligation to defray the
cost of repairs carried out by the purchaser himseif or un-
dertaken by him unless the vendor has consented to do so In
wrtting.

The liability of the vendor shali apply only to defects that
become manifest under operating conditions as stipulated in
the contract and in the course of norinal use. In particular
his iiability does not extend to defecis arising from faulty
instaliation carrled out by the purchaser or the latter's
agent, poor maintenance, faulty repairs or alterations, or
thosc made without the written consent of the vendor by
persons other than the vendor or his agent, nor is he liable
for normai deterioratlon.

For those paris of the goods which he himself has obtained
frorn sub-soppliers, ihe vendor shali only be liabie to the
ox.ont of the guarantees granted him hy ihe sub-suppliers.
Wh-re goods are made to order by the vendor in accordance
with design- and constructlon specificatlons, drawings or
models supplied by the purchaser, the liability of the vendor
docs not extend to ithe correctness of the design but to its
execution in accordance with the instructions of the pur-
chaser. in such cases the purchaser is fully responsibie to the
vendor for all damages or claims that may result from any
infringement of patent rights. The vendor assumes no war-
ranty liability In accepting repair orders or orders for altera-
tions and modifications of goods that are not new or have
not been manufactured by the vendor.

From the commencement of the guarantee period the vendor
assumes no further liabiiity, save as provided for in this
Clause, nor shall he be liabie even in respect of defects duc
to causes existing prior to the passing of the risk.

9.10 it is expressly agreed that the purchaser shall have no

claims on the vendor in respect of personal injury or of
damage to goods that are not subject of the contract, for any
other damage and for loss of profit, unless it is cvident
from the circumstances of the case that the vendor has been
guilty of gross misconduct.

Reilefs

i0.1 The following shall be deemed grounds of relief if thecy in-

tervene after the formation of the contract and impede its
performance:

industrlal disputes and all other circumstances that are
beyond the control of the parties, e. g. fire. mobilization, re-
quisition, embargo, currency restrictions, insurrection, gene-
ral shoriage of materials and restrictions in the use of
power.

102 The effects of the saild circumstances with respect to the

obligations of the eontracting parties are defined in Clauses
6 and 8.

Jurisdiction, Law Appiicable, Piace of Performance

ii.1 Disputes arising out of or in connection with the contract

shali be under the jurisdictionwf® t o {10y ol

having original jurlsdiction over the headquarters of ne o

vendor.
The vendor may also appeal, however, to another court of
law having jurisdiction over the purchaser.

{1.2 The parties can also agree as to the competency of a court

of arbitration.

{13 The contract shall be governed by the law of the vendor's

country.

ii.4 The place of the vendor's headquarters shall be deemed to

be the place of performance for purposes of deiilvery and
payment even when dellvery |s — by mutual agreement —
made at some other place.

court’

Lov
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1. Introduct:on

In 211 industrirl concerns, whetever their size, purchasing
capit~]l goods is becomil increasingly importsnt due to its incidence
on turnover, but an extremely delicrte tnsk is entrusted to those who

h~w to consider the purch»se of machines or systems,

sophistication of these items hns led to increased investment
costs and therefore, constant efficiency, especi~lly in mrss rroduction,
a2g well as the need for the finished product to meet required quality
stand~rds, nre only some of the main elements determining economic

results, Careful choice is, therefore, of prime importance,

The object of this report is to emphasize, in » general survey,
the principles for the choice of mechines or systems to be purchased.,
Specirlized principles will sppear in later reports on various types

of production.

The subjects dealt with 2re intended to give 2s much coverage ns
possible to the processinz of logs; Aabove all, notions which Aare

enlarged upon throughout this document.

Whenever the purcherse of a machine is contemplated (machine being
intended in its widest sense: machinery, systems, servo-mech~nisms,

etc.,) at least the following questions instinctively arise:

= why purchase
- what to purchase
= when to purchase

- how to purchase

Answers to these questions involves treating them as natural con-
sequences of three fundamentsl purohssing compunents:

a) teohnical=productive

b) economic

c) commercial.

In order to reaoh these conolusions maohinery must be considered
in two of its qualifying aspeotst

Machinery in the productive context.
[F;oduotive entity = dynamic’

Machine in its intrinsic make up.
!Eysica% and technical entity - static)



2e Ihe manufacturines process

Lonsiiering machinery in its productive context signifies ex»mining
a l»rge number of strictly interdependent parameters, difficult to
classify in order of priority but 211 of them important for the optimi-

zation of man=-machine-ambience system.,
some are referred to below:

The productive process in genersl

Mrny wood products may be considered "finished" in those industries
m~king only one product (e.g. plywood) or "semifinished" if they

£o to make up more ccmplex products (e.g. Furniture).

This schemation representation orlls our ~ttention to the con-
siderable vrriety in production parts which, while often having
something in common among their v~rious ~ppliceations, should be
considered from different points of view rccording to whether they
£o to make up a product with a manufacturing cycle having few or
m=ny operations, and even more if production is ~n integral cycle

(e.g. from lo¢ to finished furniture).

3+ The product
We referred rbove to the production processes remquired to transform

the wood into saleable products, but the product finds » renson for its
existence in the need of the end user, 3 need which stimulntes the market
in mutual action and feedback with 211 the relstive problems concentrated

in marketing.

For consumer products this means the reality of industrial desien
(a premise to technice! drawing) which, in the light of production faci-
lities and object function (value analysis), appears in the various m2nu-
facturing phases detailed in "production cycles". These cycles specify
methods as well as the machinery required which, among other things, must
be consistent witht

a) the quantity of parts to be made in the unit of time taken

as a reference;

b) assortment of semifinished parts in production simultaneously;

c) type of supply: if a work order or for stock;

d) quality level of the product stipulated for its sale,
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Ao size and siting of the factory

4.1 Economic reasources (finance nyrilable, turnover, develop=
ment programme, etc.)

Ae?2 Personnel (qualifications, remuneration, cost, availability
etc.)

Ae} Geo-ecunomic are~ (climorte, nvail=bility of mechanical energy,
infrastructurrs, availahility of raw =nd auxiliary materials,
state of communications ~nd transport, access to purch-sing
sources etc.)

A+4 Organizational structure and its reaction on technical-

economic management of resources such as production plenning.

5e Production planning

High production costs (direct labour snd social charges, material,
wear and tear, depreciation etc.) make it necessary to navoid hold ups
due to lack of supplies, bottlenecks, accumulation of materinls, in=
sufficient equipment, etc., which become liabilities due to npnce
wasting, useless handling, material in stock with interest cn capital;
all to the detriment of productivity ~nd, therefore, 2ddinc to the finished

product cost.,.

It is, therefore, vita2l to foresee the problems and plesn accordincly,
as far as humAanly possible, to eliminate delays, co=ordinate the various
sequences #nd balance machine utilization to achieve the final objective

of optimizing the resources available,

For the more oomplex cases there are mathematical techniocuecs for
Operational Researoh (linear programming, queuing theory, etc.) which,
with the aid of a Data Processing Centre, are able to provide backing
for these requirements. In dealing with planning and manufacturing me-
thods, mention must be made of the experiments being carried out wh.ch,
in overooming the Taylorian diagrams, with the substitution of element=ry
operations and monotonous repetition of operations, should increase job
enrichment of workers and therefore their major participation and interest.
It should also reduce frustration which leads to absenteeism and turn-
over, factors having a considerable influenoe on the quality of work and

product .



-] -

‘he technicues involved epre:
- Joh rot-tion
- Job exprnaion
- Job enrichment

- roup work

Montion wrs m~de above of experiments heing corried out hec-use
not ~11 werk study groups are sgreed ~s to the re~l benefits deriving

frm ttis develo.ment.

It is » curious fact that in the artisan type of firm, whose num-

bers ~re unfortunately decreasing, these technicues have always heen

used,

lIhe advisahility or otherwice of going further into the m~tter,
accirdiing to nresent or future circumst-nces, is left to the rerder.
The m~tter hrs been referred to here besruse of its pertinence to the
subject under revicw snd the influence it ceon have in determining pro-

duct.on facilities,

In dreowing ur » processing l-yout, consider~tion must be given to
the breakdown of the product into ngsemblies, sub-~ssemblies and piece
prrtsy to co~ordin~te them into the various menufacturing cycles, m-king
them into » common flow disgram which nroduces the layout with its re-
1-~tive infrastructures. It is =t this st2ge that much c»n be done to
obt~in optimization in the use of the machines av=ilable. Therefore,
the drawing up of a2 lavout is of the utmost importence and must take
into considerstion the points (a—b-c-d) mentioned under item 2, It is
on these points, =bove all, that the choice depends »s to the estsblish-
ment ofs

- fixed leyout

- processing layout (aress with homogeneous mﬂchines)

- product layout (machines srr~nged sequentinrlly ~ccording to
the manufacturing cycle)

- mixed layout (in which the recuirements of the processing and

product layouts sre taken into account simultaneously),
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A hypothetical situation worth consilering, where applicable, is
to build up the layout flexibly by shifting the productirn equipment
from time to time in the sequence most suit=hle for production flow,
Both horizontal and vertical hendling outside thr machine must always
be carefully considered, s well #s the direction of flow which should

always be positive,

In addition to the correct location of machines, the subject of
layout involves the suit-ble location of the verious production den=art=-
ments, stores, buffer stock ~reas, auxili=ry facilities and therefore
of inst=llations which are concerned with the l2yout anc »v-il2bility

«f mechines.

T+ Mechine fe=tures

After having mentioned the context in which the machkine will he
inserted, we now exasmine the m=chine's specific ev~luations which imnly
judgement of its merits »s to essentinl content »nd competition with

similar types or substitutes offered on the market,

Considering machines in a general schemstic way, they can be sub-
divided =s follows according tc the number of tools and also the
number of operations:

- single purpose (for single oper=tions)
- multi=-purpose (for multiple operations with movement of tools or
of parts being machined in transfer),
According to the intervention of an orerntor they can be:
- manu=al
- semi=-automatic
- sutom~tic

- numerically controlled,

Although there is a variety of machines nvmilable which offer msny
interesting fenatures some are more distinguished than others m2inly
because of their sophistication which consists of:

- reduction of direct labour costs

reduction of tooling costs

increase in production

improvement in produot quelity

reduction of rejects

certaimby of achieving planned machining times

possibility of entrusting to one or more persons the tacsk of

attending more than one machine simultaneously

reduction of required floor space





