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SUMMARY

The amount of work devated to maintenance in woodworking industries has

increased continually in the last few years, Industirial managers have learmed
that an idle machine and losses due to that will cost much more than the money snent
on reasonable provisions amairet undue standstiils, in other words: on effective
maintenance techniges . Miror and medium establishments in general still take a
sceptical attitude towards prevent ive mainternance, but I am convinced of its
Justifiabiiity under 1 ciroumstances, provided that the program is planned
raasonably considering the local conditions und facilities, Overmsasures as well
A8 overhasty steps should of course be avoided,

In my personal opinion tra importance of preventive maintenance is ever-
increasing, among other things due to followin,: factag

-z/ The views and opinions axpreassed in this paper are those of the author and do
not necessarily reflect the views of the sacretariat of UNIDO, This document
has been reproducca without formal dditing,

id. 7 =498







1. The eontsnuil prosresa of rarion sa1satior, mecnanigation wnd automution
in all lineo ot industra) GULAVLLY wWill roduees tie sctual productave

labour intersely ver sn the Cuburs

2a Simultaneously the equipient rrows rapidly and becomrus more nd more

complicat «d,

'« In consequence of tha develooment, cven o standstill of the mout
trifling part of the proncis cqurrment, in all protability weuid stop
the entire procuction, By that meanis, one operation trouble trivial as
asuch would bring aboul encmous ronctary losseu, if the ault could not

be repuired in u very short cima,

G The immense prowth ot industriaj investirents inevatatly requires that
ithe productinon be kept munin: uninterrujtedly day and night, in 3§ or
at least 2 shifts,

S The revolution rates, te:qperatures, Freseurcs, electlc capacities, eto,

have increascd, and cause faster wearing down.

A Botter accuracy of machines wi hic her quality of products is made a

heceussary condition for succes™l campetition on the world market,
Te 1t amust be possitle to move michines ad aguipmint without delay,

o Safety, industrial hymoene, noise abatement, pollutior ubatement and

waste problemy charse the mointenance technique with new otligations,

Establishments working under the difficult conditiona of develcping
scaatries, far awy rom manuthcturers of machines, have to choose between two
ultarnativess either to train skilled maintenance ren, fitiers and mechanics,
cr to try to solve “he maintcnunce proslems by replacoment technique., The
luiter alternative means spure parta, spare equipment, and even gpare
w'ohireries ready to be mounted in place of the damumed ones, Faulty oquipment,
1 still good for repair, is shipped to n qQualified repair shop for overhaul,
ievertheless, a *rained maintenance crew is avoidable us arc repair facilities,
izplements, otc., or otherwise even +ne smallest troubles would stop the ‘*

} roduction at short intevvals, Therefore, the machine manufacturers should

Le denanded to orpanige the necessary training, either in their own or in the
[urchaserts cowtry,




R

The manufacturery shouid provide 1] poasivle intormation concerning

the maintenance of “VUrY machine, ag well ag adequate implements and spare
Parts to that purpose. They algo should identify earljer ugers of similar
machines, which could Five divice fiom experience,

Because it woujd not be justified to keep specially skilled workmen

for jobs needed only a few times in & year in asmal) establighments,
& saw mill, it is plausible that oertain maintenance works will be given

t0 specialised suboont ractors, E.g. a repair shop of adequate size, specialiged
in machinus as well as in eleotrio and electronic equipment,

8,g. in

oould unde rtake
the more oouplex maintenance jobe for a fairly larpe region, And that should

Particularly inolude Preventive miintenance,
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RIESUME
LE CHOIX DU MATZRIEL D'iINTRETIEN POUR L'INDUSTRIE DU H)ISJ-/

par
Ahti lkkanen
Lahden Rautateocllisuus Oy
Lahti (Finlande)

(n consacre depuis quelques amnées de plus en plus de temps & l'entretien du
matdrincl dans 1'industrie du bois. Les industriels ont constaté que la défaillance
d'uz machine +t les pertec qui en résultent colttent beaucoup plus cher que les
psicoutions raisonnables prises pour s'en prémunir, et qu'elle: sont en fin de compte
VLi:n plus onéreuses qu'un entretien efficace. Les petites et moyennes entreprises

foul eacore preuve de scepticisme & 1'égard de l'entretien préventif. Il ne s'en

Jusiifie pas moins ~uelles que soient les circonstances, pourvu que le programme soit
€tahli avec discer. 2ment et en tenant comp:: des conditions €% des possibilités locales, :

Tout excés et toute précipitation sont bien entendu a éviter.

L'entretien préventif rev8t de plus en plus d'importance, notamment, pour les
r~igon3 suivantes

1, Les effectifs de 12 main-d'oeuvre employés directement & la production
continueront de diminuer du fait des progrés constants de la rationalisation,

de la mécanisation et de 1'automation dans tous les domaines de l'aotivité
industrielle;

v . o

1_/ Les opinions exprimées dans le présent document sont celles de l'auteur et ne
rafleteat pas nécessairement les vues du Secrétariat de 1'ONUDI,
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%+ Le nombre et la complexité fen machines ne cesment de crotire.

'+ En rairon de cette évolution, la mnindre défailiance du matériel risque fort
de provoguer l'arrét total de la n.nAuction ¢t, nartunt. e lourdes pertes

d'ar ent si la défaillance ne peut 8tre réparée rapidement

‘., La croissance considérable fes investisse ents industriels exi e gue la
produciion soit assuréde eane interruption, de jour comme de muit, par trois

ov tout au moins deux équipee travaillant par roulement

5. L'accroissenent des vitesses de rotation, des températures, des pressions,

d2e puissances ¢électriques, etc., accélire 1l'usure du matériel;

3. Un2 plus _rande précision ‘des machines et une qualité supérieure des produits

cont d2s conditions nécessaires pour affronter avec si~c2s la concurrence sur
Jes m2rchés mondiaux

T. lee machines et le matériel doivent pouvoir &tre déplacés rapidement;

. Les exizences ecn matiére de sécuritsd, d'hyzidne industrielle, de réduction
cu bruiv, de protection Je l'environnement et d'évacuation des déchets imposent

Coe novvelles o iaiiors auy service: d'entretiay,

| « entreprises des pays en voie de développement, qui connaissent des conditions
d'ran'cliation dificilesc et sont éloi nées des centres de production de machines, ont
le ciniz ¢rire deux wolutions : soit former du persunnel d'entretien qualifié tels
gt g ~ure et micaniciens, soit r'eflforcer de résoudre les problémes d'entretien en
re.plis it las pidces Céfaillantes. La deiusere soiution exije le stockaze de pidces
divmiieny d'6l4ments d'quipement et méme de machirer ontiéres prétes 4 &tre installées

S Ya place de calles qui sont en panne. S'il est réparable, le matériel défaillant est

roiu 't T un atelier de réperation pour &tre remis en état. Ln tout état de cause, il

es. s.lwoaire de Jorner du personnel d'entretien et de disposer d'installations de

r{po. ntlon, d'outillace, etc., pour éviter que la production ne soit arrétée fréquemment ,
A 1a . ~'pdre défaillance., Far conséquent, les fabricants de machines devraient 8tre

invii¢éo 3 dispenser la formation nécessaire, soit dans lsur pays, soit dans le pays du

afin de permettre & ce dernier d'assurer l'entretien de son matériel.
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Les fabricants devraient mettre & la disposition de leur clientéle tous les rensei-
i énements, l'outillae et les Piéces détachées nécessaires » 1'antretien de chajue machine,
| Ils devraient &galement s'efforcer de recherc:er les utilisateurs de leur matériel

suscepiibles de faire profiter de lsur expérience les acheteurs de modlles analogues,

Comme il ne serait pas rentable pour une retite entreprise - une scierie, par

: exemple - de maintenir du personnel qualifigé auquel on ne ferait que rarement appel,

certains travaux d'entretien pourraient &tre confide * des firmes spécialisées, Clest
ainsi qu'un atelier de réparation suffisamment important, équipé pour effectuer des
travaux de mécanique et réparer les équipements électriques et électroniques, pourrait
entreprendre les travaux d'entretien les plus délicats pour toute une ré;ion et plus
particulidrement s'occuper de 1'entretien préventif.

- me o e

g
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PREFACE

1. This paper ghould be of greatest benefit to the large woodworking
enterprises which represgent large investments ard require a sophisticated
approach to mainienance and, al*hough not yet common in developing
countries they are more and more being considered &8 necessary to meet
cdnpctition on world markeis, It 18, therefore, more comprehensive than
had it been aimed at the amall and med:um-gcale operations.

24 The lists of maintenance tools and equipment, machine cards and
inspection aystems mast all be considered in this light, also remembering

that a certain generality 1s becessary in any treatment with as broad a
800pe as this ona,

3. The diagnostic and problem-detecting recommendations should,
however, be of Particular interest to small and medium-sized enterprises
48 is the short list of inapection laplements (sections VIII and Vi),

4. It is hoped, therefore, that the advice and recommendations of
the author will be interpreted with this in mind and that the paper will
be of use to woodworking firms of all siges.







INTRODUCTION
g
The prisent-cay ma’ntena=.. and recondltion/of mashines and
equipment is no more Platn repairing damaged equiprent and
replacing broken or w.rn-out machine g?rts, not even in the
woodworking industring, butL}(f'ol.lowinq,a systematic mainte-~
nance program, and tne ~onc vl ey ong of the machines in
operation, in order to prevent interruptions and losses
caused by damages as well as premature wear.

Unfortunately, the attitude in small and medium establish-
ments generally {s such Lhat repalrs are w.ldertaken

only in case of breakdown. Tn that event, the repair forces
are alarmed 1ikerﬂfire brigade. 'The broken equipment {s
repaired in anxious haste, tryirg to put things right at all
costs., Other parta, and possibly implements also, may be
broken in that hurry, but nokody troubles himself ahout such
trifling matters, if only the evil is removed as soon as
possible, and the production can be started again,

Such attention is excused by the argument that it would not
be payable to susta'n a well-organized but expensive mainte-
nance system for more incidental breakdowns, 1In reality,
such%pproach becomes considerably more expensive in the
long run than an effective and versatile maintenance crew
with necessary repairing facilities, whose principal task

is preventive maintenance. Yet the elderly industrial
managers do not understand such kind of "wasting money".

An absolute change of attitude is inevitable in this respect,
and a majintenance engineer needs a good deal of diplomacy as
well as thorough professional skill, and clear-cut calcu-~
lations to be able to convince his conservative principals
of the matter, V., urc: pPossibly adapted to the actual con-
ditions of production activi.y are the very best arguments

when trying to get the rimid maintenance organization of an
old plant




PREVENTIVE MATINTINANC:

s VU ———————

What 1s %3 be unde 5.203 /' the ~erm Preventive Mainte-
nencer  Ib, an e nelatesancs on o whole, inciudes every
mAchine and nachine part, oxposea Lo wezr aad tear due to
motion and/or o oLy ion. noa wider sense, the preventive
maintenance al:so inciudaes tae electric Jietrioution gear, pive
lines, buildtngn,?$§§s, elte., J.e. all facilitinsg rroviding

for troubte--freo contlonation of nruduction on the whole,

The preventive maintcaance is pertormed oy chserving the
maclilnery and equinmeat in operation as well as during
Ftoppagen by regular insrectiona anpd by lubrication according
to the instructions, consrdering the modi ficetions due to
the local conditinas. In the oritical pointe of production,
where a standstill wotld Liov the entire plant or a part of
it, tha wearling ports o machines anc equipment. should he
replaced at rnanulay ttervals, eves though not
complotelyworn oul or cloriwigs CMiBEagTt 2y Such rravent’ve
measures provide againsh uncipected Brealdowns and stand-
stills. ‘These roplar:auents aro wmade during normal idle
tities, Li.e. when the rlare oc o rart of it {sy storpad: over
night »r weekoendu, 4ac frejuzney of ronlacements is Aeterminc:
by lorg exuerivnac, LY azenasaty condition for
WOrking out an #pnripritec bime-tok e ia;?umuﬁgintenance koo!s -
keeping that include:z the ariticsi poin s, In case of new
machines: ;. where conmlvsicns Tannot Le dravn {rom 2i2's own

experience, valuable infoimaticn could possibly he obtained
from other eatabli:hments uging identieal or similar machines.
It i3 true that cach ZXperiences an rus.y  Le adapted and .scd
as such, due to viiy iy working conditcions, but they provide

a basis for Plaining the main*enanc~. The machine manufactua-

rers of course pocvids the pPurchaser with bhasic instructions
for matnteaance.

in all cases the ¥innishk sanufacturers give realistic data
on  expsotad lifo

25 squipment, machines and machine parts,

based on excerianses draus from vsgers dnr.ng a leng pariod,
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The spare parts recommendations given by the manufacturers
are to be followed with good reason, but not blindly, because
own experiences derived from the actual working conditions
are decisive, a8 {s the caireful maintenance.

This kind of active maintenance work planned and prepared

in detail, in order to prevent losses caused by undue atand-
8tills and perform the repairs during normal idle times, may
be new and possibly even utopistic in many cass , but I dare
say that the rmaller the plant the more important is the
ettort to minl.izc Lhe iusges of time, since only in that

way it will he mrasible to keep the prices low, and stand
the hard internatlional CORIACT Y L.

The pravantive maintenance is by no means a new idea in our

society. Certain machines and equipment, such as aircrafts,ships

railway engines and vehicles, 1ifts, pressure vessels, etc.
have been reqularly inspected and repaired during several

decades, and even automobiles are tested ordinarily once a
year,

e alm ol prevantive mairnilinance is to keep pace with the
courge of develop...al, ‘., veuel to make the hecessary renairs
in odvarce, hefore "he we>v, corrosion Oor other faults cause
4 hreakdown and a standstill if not greater damage. It 15
of vital importance that

a) replacements or repairs are made early enough to prevent
actual breakdowns,

b) the course of action is carefully planned and prepared
in advance,

C) measures are taken opportunely with reqard to normal idle

times, su  that the production is hampered as
little as possible,




PREPARATION OF XATNIENANCE PROCHDUI ES

As mentioned before. ~n anaxpeuiasd oparation trouble or breal-
down g.ves lesec Lo inxiou. ropair mcasures with all
possible for~es avaii.Hhl:r, and in “everich haste. It often
happens that th= wors rust he doire wita inadequcete implements
and materialz, ravhe srovisionally and even carelessly.
Though the machin: oir minuvfacturing lire is idle, there is
neither time nor facili=<:es to intesfeve .n other points
requiring maintanance or -epair , even when identified,

The repa;'r <el:s for ovas'imw wor'., w.ix on Jurnday, emer-
gency work, and it Ls not unusual that thie repair forces

rmuet be alarmed at midnight. Such ha-te and lack of plannina
becomes very expensivae.

If, on the contrary, the management s well as the mainte-
nance craw are aware of the sioonages and the rep{r

work in advance, Jt .o poussible to work on all objects
requiring recondition. Necrssary irplements, spare parts,
materials, transport and heisting equipment as well as
drawings are provided to the sste. The men are selected
and got ts <o tholr teasks aceording ho individual r
8kills and the woriitg prosz2dure is planned carcfully. Every-

1 . le
thing is carried thinough guickly and according 1o} “Me results
are wor'.h the ivroubis,

Pregsently, the Lrend of preventive maintenance consists of
a fairly wide field of activitics including among other
things:

- inspections and tests of Adlfferent machines and equipment

- small repairs, s~ttings, adjustments, cleaning , etc.
during the inspections

-~ planned repaiscs according to the inspection findings

- overhauls and Lhoiough repalrs planned in advance, and
regular rapairs during normal stcppages

-~ reguler lubrication acrording to time-tables

~ investigations and corrections of raw materials and
corngtriuctions




= resharpeaing of tools lar
= comparative investigations of Jiam-/satety arringements,
and possible recommendations on the basis of results,

"reventive maintenance is not free of charge but

CHniyy BALe it L gui e the foliowing costs:

- Rumereis  working hours for inspection,
taking apart, Ccleaning, fitting, readjusting, etc.

are
= Machine pazrts must be replaced long hefore they/ really
worn out. That rasults in a large supply of half-
worn parts unfit for use,

Machines must be stopped for inspection and repair:
because all maintenance work cannot be done during stoppages
due to high overtime wages,

= The inspectors need expensive precision instru-
ments .,

= The maintenance system makes hecessary a certain amount
of increased bureaucracy, forms to be filled, files, etc.
depend
The amount of work - and resulting costs ~/t0 a great extent
on the length of intervals between the inspections.
Therefore, the real need of inspection should be welighed
carefully for every object Sseparately, in that way the
inspection period can be justified by accurate calculations
as well as by experience in the long run.}‘hsollowing questions
can be put in order to make the planning feasible:

= Is the machine or device in question of vital importance
for the production?

= Would an unexpected breakdown really cause a serious
situation?




Is it or te i+ oo rossinla to nurchate a reserve device?

Is 1t peasiyie o noova that thy preventive mointenance
will be Yess expaneiv: ehan L2 louses caused by a
poselhle TOTRL e,

Is it sure t°C %R machine op d2vice doues not wear for
an unnecesrarily lony cime, dua to prevauntive maintenance,
1.e. icnger than would be cconomically payable?

Would 1t causo tlicaventoge to the production, the labour,
the quality of procuet, cafaty, ate., 1f the machine or
device would ha cxeiuded from the prevantive maintenance
schedule?

In spitc ot ali i eA20pd e dnvoivad in preventive

maintenancc, i’ shoold be regarced ws a Paying investment,
since it causrse SAVINGS c.y. 4n the following vaye:

It provide. a-ain .- whawHprLiad cseppazes, or At least
reduces the npph. - oF Setl Ingidant s

It relucau 72 ven: ioceronce costs by 2utting down the
number of cvaortie:, unfay and “ReXTency working hours as

well as reducers ¢lw: a3ad of alariirg the personnel from
home,

It reduces the nce . o butcheaing ne v machines, equipment
and parts, cte.

It renders pesaihle io Plur end make preparations for
effective maintenanes

It improvec workiny gutfety upnd fir. prevention, and has

& positive effec: uwoorn the Awtivation and attitudes
of labour, e:c.

The prineiples ana the sxenld ol proapective act!vity shoulad
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be explained tq everyone concarned in any way. rt ig of
course mos+ Impoartant +¢ Jein unreserved upport from the
management {n {+q enttoaty. e Manaaement ueually is

accustomed to thqp: about g ephrafge thinos converted

into money. A a matter of face, Preventive mainte-~
hance 1is nothins hyt gn invespment from thetr point of

view - fully compar abia witﬁ“@urchase of o new machine -
and the management 3 entitied to insist upon i0me nlausible
argument for the profitanuleness of that investment.

It is quite hatural that the aconomic importance of
Preventive maintenance cannpnt be evaluateqd Precisely. How-
ever, certain ways of appralsal are at hand:

a.Statistics on SLoppages in the last few Years are worked

b.

Coe

out, endeavouring to make all the resulting costs and losses
clear (unproduct:ve and additional vages, repair costs,
damag. . Products, losses of time, logses nf output, wasted

overhead, rYestarting, etc.), Effort is made to calculate
the price of each varticular SN

The expensey of preventive repa;:« are evaluated, Nro-
vided that those would hawve bheen Carried out early enough
and carefully prepared in advance, according ton information
received from the pPreveniive maintenance inspectors,

The difference in costs between items ), anqg 2. can be
invested in Preventive maintenance with good reason.

An exellent means of "selling" the idea could be a permanent
exhibiton of preventive maintenance, The exhibits would
include broken parts of different machines and equipment,
with reports on the cauges of brnukdown, and suvqgestions




for preventive mrasures to provide againsc such breakdowns,
Such:collection would ot effectivg?taach by object-
lessons, and 1 don%t bellave -hat one vould meet any diffi-~
culties o find suiteole “caucarional supplies” in any
industrial esteblisiosent. I+ must be admitted that it is
really very difficuit .o prove the profitablaness of pre-
ventive maintenance in a contliruous proce’s industrv, where
the production line should be atopved voluntarily fer over-
haul at certaln intervals., Nevertheless, the preventive
maintenance is uxtreomely lmportant in such industries, and
the program should be put inco practica in spite of all

recervations. Empirically, » very succesful method for fixing
stoppages for

the moment of, overhaul - 4a a so-called elastic
program in which the production management is asked for
a stoppage to bealn within a certain period (e.q. in the

course of next 20 dava). It car he arranced in due time with
regard to the reauirem:nte of wroductiorn by that unit. of
course, the machinery should be observed carefully in
operation for all rossible points requiring closer inspec~
tion and/or repei-, Adequote preparations should be
made for bost peamsiyie erficlency of repairs . during

the stopuuge.

It should he rade clear ifrom the very beqginning that the
results of prevcntive Taintenance cannot reagsonabiy he
anticipated imnediscely aftaor the Program 1s started.
Several years may e¢lapse until concrete results can be
demonstrated. Keeplng that aspect in mind, it would be
useful to beain with a limltad object. and preferably with

one which in all probability woulgd bring perceotible
results within a recasonable time. Proceeding in that way,
the maintenance encineer 1: zbie ¢uite scon to give evidence
of savings, cven if wodest ones, and the continuation will
be easier. ror instarcae, cuach @ very limited object can be
the connecting rod on 1 gangsaw -~ or any other movable

machine part exnosed to heavy strain - whose condition ecan
be checked by ultrasontic measuremente .,




It 18 not absolutely necessary that the personnel for pre-
ventive maintenznce L;X”“’ﬁjégecinl departiment, even though
~ich & department i ol cormed,  The crew c.rn e’

be charged with ordinary repair jobs besides the periodi-
cally repecated preventive maintenance tasks, It is, how-
ever, important that the manager of preventive maintenance
is as qualified for his Post as possible. 1In addition, he
must be free from other dutles, because the setting-out,
Planning and development of suitable preventive maintenance
technique cannot be performed as a isu-)ine. I will
not maintain that the present maintenance management would
be incompetent for managing the preventive maintenance, but
it has no time left for that purpose. That is why the exe-
cutive as well as the working crew should be free from the
daily routine. 7, all events, a maintenance foreman should
be named. He should be a trained machine technieian well
at home in repair vork, and acquainted with the local working
conditions, machinery, etec. He should he allowed to
Participate in the planning of}%&eventive maintenance system
from the very beginning, and charged with obtaining
information about the need of maintenance, making up card
files, otc. As a rule, it 's estimated that a maintenance
department including about .00 workmen at least requires an

educated engineer for orjanizing ang leading the preventive
maintenance.




TV SETTING OUT A PRV. 71,7 MAINTENAUCE PROGPAM
Before puttin; (nen Jvictiece e trus preventive maintenance
system a great deai ofF prelis 1aery work must be accomp-
lished, an: t¢hat imay requir monthg and even Years, There-
fore the worx should he sl out without delay. The only way
to make rapid progress te ro detach labhour for that purpose
N exclusively and ac* to charge them with other tasks - even

when that would be tenpting.  Necessary preliminary work
includes e.q.:

8.Providing tne machines and equipment {tems with identi-
fication numbers, end #orking out reponsive card files.
The carad index muct not be made un head over heels, but
only after thorcugh coasiceration, The purpose the index is to
serve must be dafined, ang what kind of information
really is worth writing s.iowgfms{g’guklpdonthe cards be written
by hand or typed (spacing of lineWwhere will ihe files Le kept,
who is responsible for them, otc,

b. The machine documentus, such as fnstruceions for appli-
cation, maintenance rmaasuwals, instructions for lubrication,
spare paris lists, tcchnical descriptions, information about
ancillary devices, cr rainc. . ace concerning the oburchase,
etc., make an essential resource for deliherating suitable
Measures Of preventive waintenance. A lot of people
need these parers, and 1t 15 due to that they are very
'liable to vanish ncw and chen, and even to be lnst for ever. §
It is advisahle to File them in fuspension cases in a locked
room, providing ~acin case with thae machine identification
number. A record-Leeper is made responsihle for the files, t
and he has to make o note of every lending in the lending
list preferably attached to the suspension case. 1t at
least wil. be possible to find whoever happens to keep the
Papers in possession. It is of course essential that the
documents ve du:; irapsiated intc the users' native
language.
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The droviina:, o0 0 L. voteely vm - gimnly for

rYeasons o L1 0L cal o 0nL ond 1sphieticated

machines, 5owa 5 (L UL a3 lva o great number of

drawings : oupig o=y IR ¥ G K Tareunus, part and spare

part drawiney nu. o By Ui asoutast arern ar by

Fe the user,
nodificantinn Ay

R N N S LK snaring replaced by a
rollex hes,ir. <o et e gy, wiring diaqrams,
etc, i\ntiquu‘cu.. A Tt oo lmag ¢rawings should be
destraynd whor et i i, All essential

- In dinideates to be on the safe side,

.9, the oricdr.d o ad canridnetion,  These should be stored
eprrately te proostde o ge

drawing. shewtd o e

p -

ne destructlon by fire, etec.,
althonwgl the: vorg ¢ap, Way L.+

kY

2 rhotograph such drawings

on microfilm, . ui i ¢ las dn oa fireproof safe-deposit,

Tt '3 often vy SO O evy one oot

PRS-

of e3semblace and spare
Part drowines <o oy, FLd T atora roarn, where they can be
vged for acenpiicn 4w gt o, ol

e b tele ALl )

coenlns gocds, for checking
the fien.a ar PALSL, 0 Laecrue b Lon drawings in thergenclies,
€re. e G noye Tiam pessibly 18 the suitable
Place (or caberving rcuidlienttiong oq the drawings and under-
takiag to leop cavg, awkteern the repalr shop and the
designors,

Sudlist SR WEE R SrY ~uforrmation about the causes
of trovhles, -uy (to Teslling costs sheuld be recorded.
The oy pm;-o . IF stette oo hovld he ¢istinguished

from those of oo vy6i - pooGuetior process, The latter
must of cource be ¢, - I det211, but the stoppiges
of single wachin-e alinild be wnted ag wall,

Detailed intoy. L0 00 repeirn acapliane . Should be

recorded wontiruvarlliy, b opogt simple way -~ 1f not always
very effective = 1y .o ..itush ¢ curd to every machine, and
oblige the rcparv par to cnter o1l

repadrs recompl Lshed

on it, A more Lraoge::, ractice 19 the use of wvork dis-
patches, inclnding » -t deal of use ™) information. Some-~
times tha renwar, are vritten dovmn in a repair book or

only the reporis writen on the time-cards.are
transer ibeg, '




The main point L8 tuesr as sompiete Information as possible
about. 21} oo “eceorded - usnally orn
machine cards or or semarate rapair sards - and that the
Intorratio~ if analyvee . 4oigl 7 ang noade e of.
It is by nc means nossible %o “Lorirate tie proven
high 1otess centnoeach Lino, ouly by intensifying the
preventive maintenonce effor:s. Yery often :cnaitions are
encounterad, urder whoch . aus. be rosomrended to
3crap the machine iu guestiorn ECRNLY GG caplase 1t with a new one .

t ie not unusual that a revision
of cards reveals, for inscance, that 25,000 marks were spent
for repair of an electric motor in che <arront year,
while the purchasing price of that machine Ls only 15,000
marks. To preveat returns o such clircumstances, it must
be made completely clear whinh kind of repaiy is payable,
and which i not.

electric

6. Circuit diagtamq of all essential supply lines (water, current,
praesﬁ, air, gas, steam, fire sprinkling system, etc,) as
vell as of ventilation, dust removal and sewer systems are

an important resource $ar the planning of preventive mainte-
nance technigue. Many esteblishments stil} live in days
gone by, and have confidence 1, tradition and recollection
of some vetorans, but in rlants growing np there must he
some facts put on raner alsc, like the approximate courses
ofcircuisy, dimencions and ¢ avacities, materials, valves, cocks
and switches, connections and counlings, etc, Working out
theoln“‘idiaqrams no doubt 1s hard work, but it usually will
pay almost immediately, becanuse i+ reveals a great number of
ancient blundera, plannina errors, -ncongistencies,  inadequa-
tely dimensinned waine, taulty connections, useless valves
but also lack of vaives where they would be needed, ieakages,

and even risk of fire due to pocr insulation, etc. It will
not be easy to finc "missing" pirings and cables hidden in
concrete or in the soil outdoors. Special metal detectors,
so-called "mine raxes”, have been used succesfully to that
end, without culizng for vasi <xeavit-ong. in all events,

it would not be desiralLle ior o rain wataer pipe w¢%nmken

°r an electole cabln of £ LW torn of€ by a shovel dredaer
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when (Ug;hy;f@\whd;uu; for a new ullding -
hapoened.

LIRS TR T rea,ly

Rellable suppiy facils les for spar: varts are an essentqal
condition for Jystematic preaventive maintenance, and thay
Must be arrangod frop the very beginning,

The maintenance crew should be mocivated pProverly, and
insniread by the idea. 1. great deal of money and time can
be saved by that meaus. Versatildity, intelliqence, judge~
ment, alertness, diitiyznce, ang many other Quelifications
= I would like to say - scldom "icountered are called for.

It i3 a fairly conron 11lusion :hat the essential condition
for succesfu) Preveutive paintenance is »a well-organized
"paper war", properly fiiled forms, racords and files, {n
short: the bureaucracy. I: 13 true that the forms must be
designed in a matter-of-race wav, and' rhat records should
be kept carefully, put te prevent) e maintenance technique
€an be developed tn 4 fairly advanead stage almose without
pPrinted resourecs. «p fack, it i3 often recommended that
the activity chould he sta: ted uite informally, being
contented at fi.ct with the requiromante »f cleanliness and
good order, The machines 8houid he obsevrvad Seemingly with-

out reqular lan or schaedul., It aiso tis advigabhle not to
g p

imit~ > formg us2d in anothe: tstablighmant without more

ado, because the circumstances are very seldom quite
identical.

The lubrication service, a

separate hHut cioscly related activity
*
to preventive nmaintenance

is very well suited
to be the firse obiect or lnprovement, 1¢ the lubrication

service creaw {lubrication mechanics) conslists of high-
standard skilled vorkmen, {t {e P088ible to take advantage
of their Oobservatjons for breventive raintenance purposes,

A8 mentioned before, 1t 44 e1sental to be able to choo:e
the right Starting point for actval oreventive maintenance
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efforts., It ls advisable to begin with ..-h « key point,
where unexpected standstille have caused a lot of trouble,
1f, on the other hand, for inrtance pumps or electric motors
have been the sources of most troublez, the attention can be
directed towards that categery of machines in 1ts entirety.
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FNSERCTION TECHNIQUR OF PReVENTIVE MAzyme NANCE

The insgpeation activity can he divided in two different
ficlds:

= routine inspections and maintenance, and

= observation and lnspections of certain machines and
manufacturing lines according to schedules,

The first category of objects could include:

- @lectric motors, their Bwitches, safety fuses, ato,
= Power transmission arrangements

=~ pipings, valves and pumps

= transport equipment, lifts

- air-conditioning and dust removal equipment

= 1llumination ingta, Ltationsg

= typewriters, calculating machines, atc,

= instruments and automatic controls

= buildings ang constructions

Certain categories or equipment, such asg lifts, instruments,
office machines, etc., Yequire a great deal of special ski1l,
and it is nermally not jostisied so

employ specialigesg for such very limited fields of activity,
It is known from experience th:t there mustybe, for ingtance,
about one hurdred pumps to cargfrbefore the employment of one
specialist pump fitter becomes justified., 1n most events, it
is advisable (o subcontract the {nspection and
maintenance of such equipment. However, the maintenance
organization may include detached work teams (servicemen)
specialized in the maintenance of pipings, valves, pumps,

Power transmission arrangements, electric motors and instal-
lations, etc,

After the objects of Preventive maintenance have been made
Clear, it should be datermined which particular points of
each object must be inspected, ang what should he the
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inspection frequency. Unfortunately, both of these essential
problems are dependent on local conditions to the  extent
that it i no' possihle to give any directions of general
applicativn. As an e.amole, the general inspection and
maintenance schedule fixed by an industrial establishrent

is related below.

It is followed, . no. otnevwase called for for certain cases.
) '

a) Once a veck:

weighing machines

cooling installation

photocells

= tools provided with electric motors

| ]

b) Every other week:
-~ belts
-~ switches, starters
- electric motors
-~ lnstruments, electric controls
- air compressors
= pumps
= air conditioning system

¢) Every month:
- blowers
= belt conveyors

]

pneuratic and hydraulic conveyors
=~ water treatment arrangements
= hoisting equipment, lifts

d) Once a quarter:
- battery charging cutfit
boilers
illumination
welding machines and transfommers
electric hoists, overhead railways

d) Once a half year:

- fire fightina equipment
~ watev tan's with fittinqgs
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= heat exch angers

= Pipings, povwer lines
= heating equlpmnanr

~ roofs

£) Once a year :
= 8mall slectrie blowers
- ball bearinags inp noymal use
=~ buildings sng constiructions,

The above schedule really ig a general anc only, because
single devicesg may be inspocted and maintained according to
Special instructions, for instance cleaned datly, readjusted
once a week, checked for operation every month, and over-
hauled once a Year. As a matter of fact, appropriate planning
and Scheduling of inspection frequencies makes the funda-
Mmental conditjion for a succesful preventive maintenance
Program, oo frequently repeated inspections are?waste of
money and labour, whereas a Practice of too feyw inspections
may be hazardous tensidering the useful 1ife of machines,
It should he tried andye: ué°?5%313 %er;the schedule: as
‘sho ld' alzo existf yme betore nspection/service
occasicn requires, 'the ler gth of Mhext ( should be
reconsidered pach time the machine or device {g inspected
and/or repaired. A new mechine muse be inspected more often
than norrally at firse » but the inspections should
be reduced i number gradually, Many industrial establigh=-
ments ineist that the 1nspgﬁ§9r writes down on the revort higs
opinion of the adequacy of/ inspection period.

the adequacy of inspection and,/or maintenance frequency, by
Checking the observations and the nature of rapairs,

IF actual repairs have not been needed, thig may re-
Veal that the pPrevantive maintenance ig unreasonably effec~
tive - anqg apparently too cxpensive, Althouglh such eyx-
aggregacion would not he very serious, it should be kept in
mind that VOO riprid g 3cheduling haszﬂwmu;nmnﬂy been

the cause of failure tn a breventive maintenance progran,




CIR e

i
begguse it usually - ang often yuotic oy, - recgarded
as /waste of money. Jnc tllustrative examnle of circum~
stances, vherc a cota. vieven'ive maintenance program has
not proveu paying, 15 . hat 9. casd cabs.  Presently, oniy
the parts involving =ev v 0 o Pl brarin
are subject to regular inspeciions and maintenance, while
e.g. the motor is laoft without maintonance as long as it
runs, and is replaced with a new one in due time., Often the
same practice is apolied to machine tools driven by electric

motors -~ at least {f the motors cannot be reconditioned as
fill-in work,

The command for action is received either

~ from the card index, the maintenance schedule or programme

- from the indication of an operation time recorder or a
revolution counter, or

= as an actual order based on the obgervations made by the

production personnel or tne maintenance crew (e.g. a lube
rication mechanic).

The inspections are performed in two ways:

a) Machines being in overation are checked for abnormal noise
and vibration, wear, faulty lubrication (e.g. 0ll leakages),
running hot, poorly secured parts, play of shafts, poor
cleanliness, risky working conditions, eote.

b) When the machines are idle, the inspoctor s able to make
observations far mcre closely, and at least every tﬁird
inspection should be made in ihat Way. It is possible,
in that event, to Inspect and measure the axles, bearings,

gears, slide surfaces, belts and belt tensions, flanges,
screw joints, etc.

Especially machines producing shavings, chips or saw dust
should be inspecirA closely during shoppage s . because parts
normmally not visible can ba observed in that way. At the

Same time such wachines should Le checkad for fire-safety,
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adequate grease ludbricat ton and its protective effect,

The inspectors often make uge of specia; checi. lisgts which

facilitute checking of all par . and maké“possible to

ascertain that the inspection was dily porformen, As a rule,
the inspector lists the faules
other observations, and his Yecommendations for repair
measures. Thatcara related 10 a machine can alsoc be used for
preliminary planning aof Work, e.¢. by applying it to a
Pigeon-hole scheduling table. It is moved atter the inspec-
tion to that point on the weekfﬁchedule, at which the next

inspection is considereqg Recessary. fThe need and number of

check lists ig dependent on the complexity
of the Mmachinery in the establishment
in question. 44 auiomation advancers the

check cards become more and more indispensable, They are stil]
seldom used ip small and mediun woodworking plants

An inspector must not be contented with checking the points
speci fied on the 1list only, bhut he has to keep his eyes

open, and pay attention to every detail possibly deviating
from normal conditions.

There are special instruetion manuals for Preventive main-
tenance Measures - as for the maintenance on the whole, These
maintenance manuals provide more 1nformationt?m)the check
lists, and give detailed instructions for the tcchnique, such
a3 what must be inspected, 1n what way, on which conditions,
which implements and/or precision instruments should be used,
which Precautionary Mmeasures are necessary, etc,

Certain inspectton ang maintenance activities can be
subcontracted, Such objects are lifts, weighing
machines, office machines, etc. 1t also is often advisable
to ask for Specialist help from the equipment manufacturers,

when large or complicated equipment igs overhauled and/or
thoroughly repaired.




Utilization of suitable instruments facilitates the work of
inspectors considerably. It i3 poss'ble tc fit machines
with permanent operation time recorders, revolution counters,
ammeters, etc, It also may be necesgary to make certain mo-
difications on the machines in order to mak=: the inspection
work feasible. Such measures can be e.q. making the guards
aasier to remove, providing the working gite with permanent
hoisting facilities, fitting necessary cocks, valves or
electric switches etc,

The machine inspectors for preventive maintenance should be
highly skilled workmen able to make smaller repaur: also,
according *o}%wn judyement, thouah it iy nop advisable to
use those speclalists Ffor time°con3‘ning “3bbs; these shonld
take about 50p=: <ciof their total working time at most. Too
"refined” people are not suited for the task, because they
may be too careful not to g theilr handsgdirty.

Under certain circumstances sultable work teams have proved
appropriate. Such tecam may include a filer, an electric
fitter, or the like. Maciiine attendants and other production
personnel, too, can be charged with certain inspection duties
with good reason. That ig very much to the purpose during

the evening and night shifts, and reduces the number of
maintenance crew as also the costs by that means. It also

has proved appropriate to change the activity arcas of machine

inspectors now and then, since that contributes to the versa-
tility of these people.
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INSPECTION IMPLEMENTS

cquipmen:

Although the maiatenance / unil?! quite recently has
rud;mentury

been falriy it doe: nor CONSist of an 611 can only,

Presently, thera is on the market -a great number of gpaci-
ally designad impleronts ane instruments to that purpose,

One of the moat usafyl inapce+ion Practices at the present
time is the ultrasonic measurement, by whiech it is tried to
discover the weakening of metals, applying shore wave trans-
mitters angd receivers. That Weakening begins with hairline
cracks, and widens Somatimes fagt 3ometimes slower until the
Part in guestion breaks, guch incidents often leading to
Severe damages ecan b prevenced, because it is POssible to
discover the wearening at an early stage,

In the sawmii: indusitry the ultrasonic measurements usually
are mace or tlje fonnecring vrodsof Cang saws that rotates
heavy masses - the sasheg - and, when 1t breaks damages
without cxeeptioy the adjacent parts?ngossibly breaks down
the machine ir i+sg entirety. Such accidents in turen stop
the production for o long time, as the matin machine must be
thorourhly repairad or ovae replaced, '

Similar bractice alico iy advisable for testing cutting disks
of wood hogs (chippinq machines), ip barticular {f the machine
is large anag txpensive. 9On t)0 whole, it piys to apply
ultrasonic tests to 413 machine parts exposed to heavy strain
and/or torsion, such as ¢rankshafts ang side posts of ganq

saws, band whoals of handg saws, large dlameter circular gaw
blades, ete,

The Tollowing eradoment should te availadle in maintenance departments of
large und possivly medivmeaized plante,
Heasuring instrumsnts o/

tape
= setting gauge, micrometer, measuring rods and metal/of 1,

2 and 10 m

- caliber gauge Cef5. for measuring the atr 9ap of electric
motors

T revolution counte (tachometer) with various heads

———..

/
Y

The ones Coaslderce. aoyt e33eniial are marked with an asterink.




- light hardnese dror -e:ter

- atroboscove wish revslunion rate, stop, retardation, timirg

~ surface thevanwmeter, thermocaalks and =-colours for obsar-
vation of surfacs temperatures

= needle pressure cjauge for messuring pressures directly

through rubheyr lioses

= amncter wich sheav-type or screw base, for .9, obaser-
vatior. of louds on electric mo*ors

- insulation tester, volimeter - alse for static electricity -
cte.,

- leakage tester, e.q, listening annaratus

- thickness gauge for magnatic paint layer or the like

< {lluminatonctor flux)

- ultrasenic, radioacrive and X-ray apnaratusaes for testing
material strengths ard faul*s

= magnetic or ultrasonic apparatus for testing surface faults

= pockct microscone, magnifying glass with electric light

= second stop wutch

= plece counter

~ inclinometer

- stetoscope for L...uot..y bearing faults.

Other tmpfements

wrencheg
~ monkey and other spanners, tongs, pliers, screw drivers,

et . as necessary

= electric torch, extension bracket lamp with magnetic
holder

- "oil pen", {.e. a pocket size oll auan

- cleaning material, solvent, rust preventer, possibly in
spray cans

= suitable self-scaling filmg and tapes (“"scotch tapes")

= cleaning brushes, clean soft rags,
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WARNING STNALS ANu MACTINE carne

Operattor wrgy, . €5 possihie agr . SRR Feyleg eam bLe

4

contrailey Dy omes e Various i, gy SO 0rd nignal By istoms,

SUCh gilanal fY 3kes, powevor, are wonmlichinle 4y phe first
.

viace, to ane ClONTren: e Spdighriac auch aa T oan paner

PSR [S 8

Mlis, %“ic 1r5n 0

Dtenoa sawmil o yng oy WOLOWeriiing nlant g,
Hevelthelos:. +an Phorisk machiace Nenivacturers provide. chelir
Haw Lim e ann VOEACar dyvoayy wirh atarin nycraps revealing
2.9. A qt;p q PR Y crerhoating or cocling of
heating medi oo, QLT AN antomar e veneor cudding avstem in
Lurr reveals apesrasion treubles or breaks of the wire-m~loty
conveyor Lelts, faii ures {n the Guiling svsrer, feed Jarse,
et¢., by lighrt or sound signals, By that means, 1t {e pos -
sible to Lenome aware of trouhlas 4n Pointy Lot visih'a to
the machine Attendant oxeept by stopping tha machine, Aute-
matic hojler arrangements (contral of oil or water quanti-
tier) as weli ag particlebonard ang fibreboard plants (e.q.
dosing of glue: also can be providnd with ltght or sound
control svateme for trovhle control.

The maintenance techrique related above fur the most pare
emphasized the importarce of Preventive maintenance .

Surh teohn'quas Lave asamﬁ?ﬁéen put in prac-
tice in laruc scale plancs but rave proved useful
from experiences in »uﬂxurestablisamewtg, too, provided thae
the scope and the objecrs of contiol are iheven ANpro--
briately, Such Yindsof Precauticns are justyifed in parti-
cular when the supplieryg of machines as well asg repair shons
capable of .omplay revELTs are far away., & special
Preventive maintenance department oy Qroun ls necessary for
avery establishment, butr it is indisnensahla {v every planc
where the number of miintenance craw, Gy bevond 40 persong,

Different kinds of cards and card indexas have heen fre
Tuently mentioned before, and i+ may b2 justified to look
at that paper work mare clnsely, haragse €ven a machine card

hay act as warning siunpe! » 1f it allows spaen snough to
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r2ports on earlier fnspestions. Tie rachine manufactarers

deliver with evary machi*ne dve instroctions For o o al: o

and mainterance in the destred language, and a so-called

machine pasapor® that snould inform the uscr of

- the date of purshas .

- the coriginal ovder, the purpose and type of
machine

- the spare parts

~ the implemants

= the criteria of performance, rapazities

- the instructions for lubrication

= cparating insimiclicns

- the safety rules

= the schedules for cleaning and maintenance,

Immediately after the receint of a now machine a so-called
machine card i: Lropares for 0. The card should include
the essential data affecting the araction, or-retion and
maintenance of that machine. An examnle of’hachine card
sulted for’%ﬁoodworking industry 48 shown below.




._ M{ fytivdeg FUSrap UipTm | yueq g¥ 1830 1Brapy Ze17deng;
! SUTE, DAIINCUT [EUTHTAN : |
LATI(; _ qﬁ
4
; 8éa3jurleny w ucrjesrIqny
¥ ! 1
v o 1 - .
| | |
1
M ! j
L _ !
. § ] i
e 1 _ ! | . k
{ i - T . e ~
I } w ! uC@waDmh. Sjuswuo)
" ,o.n.,.ln T e } - O -~ LI 4 '
— i M M [ a2nTeaA @Umc.ihufh {
' I | | .ncrﬁ \
, ; , Uiy BUTIUnOL,
: ,. ; ! J1e sIcSagTr e €3Sco ‘
R - i : ! TN JIC300T | M
B s - e e w——
: i ; YoTL T S8LTASY (RUOIZiTDY ]
; ' i €07T2C 288U La. g gJuTreae!
! i i H - .
X _ i i i fCT3ezedo Ul usyvg | i
i i : ‘ ‘
—— e e : PaATATY
, “ ; — [ ! |
T ——— e R T mm—d e —— - i ) . !
- € AL S+4TU 2ABI0 | Sl FELO] psIavro acly “uTw Jad +gasy .. oy moa ek RN “
T Y e g e 4
odben 2305 JOUFEy AJTIO®RGTED TRUIG ON @Jduide r.unm 9MBY USIa. 0. |
; ; i - L e ‘
[ oM . SaLY dedti; 0B nuvq mﬁM%~
P'!- H i ll. A

R R NN gy




3%JNCY UOTHELIOJUT U SP SIAIXIS

'ouw

tuoryeroaxdap JeIlnsut 3xYI JO3

UOTIITPPE Ul .:y3 PIed XIPUF UV I ITEVL

S2USLICT

P e o

-l o ara—— o~

§ ——

LSRN VPR

S S

angms - aonors b oo} e

———
-'
i

[P W ..-...{....- . amd
0

B e D EOTIVYEY (0 SRREY S

. —

i i s ; ;

m ] R
W b a W ! S
| “ ! ! “ ; w P

S s

|

B R B B ERT (PN G Joy

o

'
4
¥
!
i
i

¢
!
¥
[

———
——.

Rl Bl S SIS IR DAy

i : ' !
T — " - - f - ] N '
i ,
m i H ~ ! i
. —_— - R
i | u i
i 1 ‘
' f h T 3 >
. BT ~ m ! ST YEAN W’ en Fm5r ~ cl. .nlanml-r LN 4 — H\. Wn, “ MLM
t M i P w—~ - - - ]
i i Juuse fFNLCE K
: “ — “ e e B e
: . w i
! v o | ; uoTreind ('S Ui BUTI&s7I0CT IT i I
e . e - . I - . oy - - S T~
: WHeT g Pt FLmouwE poisIoaadcy 1UNCS2 rsieosrias F uciizasis mu,m_
- — 3 : 4




L SuLeeTiow o
Semslmb A

Hf\'l.f‘v"i:lf.‘/\t*i;'..'tl LIS rjsvare 1K

. e LTI

n bandgaw MLLLls . o yeld ag In . . LIRS

s ol

the ess.ni: Ob s o Walitenanes activity vtonsists of
the TOnveyurs ane tie transy e cipulpvent, gyep 28 the

stacking apg AT N the liber yard, Ir g4 trua
the nmoss imvor tant Aand most CEDENsive fiold of Maintenance

WOEK un oche pany Mt 08 g mally, the hang
3awWs, {g 4y esheroonine and Teplacemant of tools. 1n spite

of that 71 Gy ot deal wits it in de:tail, since the matter

already was dircussed n"ra in other Connection, ror the

rest, a bang saw a8 well as a Yyang saw doesn rot require very
much maintenance, In additiay, Lo hormal lubr:ication. the
drive arrangement, ag the electric eqvipment on the whole,
reguires continual obaervation, because the safety relays
and fuses for overioad must pe replaced fatyrly often, Que

to the Elucturcione ¢t load - sometimes the nominal capacity
18 excaeded Sonzlderatily, Sueh measurag can be reduced
notakcly by arpronriate MIlnitenance of tools,

i.e. by keeping
the toolgs always sharnened ang LB

-siuned and suited to
the particular species of wood to be  aaw,.

The follewing relation dealy In short with the circumstancen
of A. & Banag Saw M;"1, B - Geéng Saw Mill, ana ¢,
Plant, fo Fleovsg, rooes a9 . Windows ,

Followina/{tems will e treated:

Manutuet uring

1, ‘The main ractiine

2, Tyrical fagdia and their characteris:icg

3, Warninag Siynals and Systems

4, Testing aftar reyva jr; and/oy maintenance
5

. Maintenanes and recond!tioning implemants forp the above

machines and tor the renafy sh0p 0f a minor woodworiking
plans,

A, Tynical mang Baw M1l for hardwoogQ conversion; annual

ﬁ'.’tp’.‘ft .’OAOCCI \:\(-mo

A l, Machine Hst,
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1.10.
1.11.
1.12,
1.13.
1.124.
1.15.
l.16.

A 2.

2.1,

1 deal hereby with the so-called rotor/type barking machines
mainly uszel in saw mill and pl ywood industries because of

their

The machine attendant usually becomes aware of a trouble
either by an unusual noise of the machine or by unsatis-

varking machina

Log sorter and metal iclecier

Loq ecocnvevor and feed tWhle

Feed convever

Log trimming bhand saw

Delivery convevors

Feed conveyor

Top action band saw (band saw Tor slabs)
Double ed.er

Discharge conveyors for sawn timber
Core iine band saw {line-var recaw)

Double band saw

Loading and sorting table

Waste convevors

Wood hog

Tool grinding and reconditioning machines

Identiflcation of main types of faults

Barking machine (or ring)

high sutput and low maintenance costs,

factory barking

Possible difficulties during barking:

Fault Reason

A. Bark rings left on 1. Blade spring(s) broken
logs at reqular 2. Blade beariny house(s) loose
intervals . Blade(s) not correctly fastened

3
4. Blade risging angle incorrect
5. Infeed spead too high

B. Bark rings left on 1. Rotor V-helts slipping




logs a+ lrregular

intervals

C. Bark ringy left at 1.
both ends of loga

*

D. One side of loy
ends ‘emaing up-
barked

E. Logs of small dia.

metar romain Q-
barked at One

8ide of the circum-

ference

F. Bark remaing o

log

2,

3.

WON s
- L] -

Jerky injeeg

-
1Y

.

L9 negay rransminsion chaing

2.2 Looee SDUOCketrg

3

0

.
& 5

Looue qaqips thafea gy S5afety

rine

Log roiatgs Or swinas on entering

rotor cr on icaving feed rollg

i.) Peaq 03] Springs without
suffiemns comnression

rd Guida rold “Prings withoyt

sufficient comnression
Guide reyls daren's Conhtering logs
correctly
Fastaning g¢ the intermediate bayr
(to PLr2=oben guide rollsa) faulty

Méchinn ang Sonveyors are not in
line
Infead or oucfeead convayor (resp.
outfeed table) do nNot provide ade~
Quate TUPPOrt $0 the logs,
' Cradle oy roll too high'
2.2 Cradle Or rcll too low

" 8prings deag

= 8pring tension too weak

Feed rol1g have moved from the
feed iine

1.1 Secto: locking key hag movad
Rotor hag movad from the feed ling

Cutting edygeg of blade (s) are worn
Inudegusee "clearance angle(sg)*
Inadequat.o “cutting angle(s)”




G. Rotor filled 1. Blade cutting edyes are worn and
with bark will n0d oub s ark
2. The bark 1o alrcady removed at the
infeel rolls (this can be prevented
by using anneial hbark clearing

device, movuted to the rotor).

H. Rotor dgets 1. Rotor bearing is short of oil
overheated 2. PFastening of the lower part of the
cotor loose; Lthus the rotor frame
has heen deformed.
3. Proflled gasket rings have been
renewed and left too high, which
causes too large Ltouching surfaces.

2.2. Log sorter and metal .ciecior

The type of log sorter treated here is one provided with so-
called mechanical coil memoxy; it is fa.trl): inexnensive to
purchase, and reliable due to its lov degree of automation.

The maximum sorting speed mounted to 10 logs per minute

The only points liable to troubles are the electric equip-
ment; the overturn magnets oa the conveyor and the micro-
switches. laleétrs.c' treubles o be Ldentified by the fact
that any one of sorting compaxrtments doee not take in a log
directed there. These parts shoul! ba kept in reserve; they
are cheap and read.ly replaceabls. Waults on cther roving
parts always oviginate in meshanieal weay, which is easily
perceptible durine dally lubrication and provisions
againat trouhles cuan be made In advance by that means,

The faults of metal dcteator:, 17 one s necessary., are found
on the sensitive electric devices. They often originate in
ghort circuitsdue to moisture and poor insularion, or in

shaking due to inadequate ricldity of the foundation. The

shaking causes loosening of contacts, ! electric troubles,

Jicading vo




The necessity of a metal deiestor becomes evident as soon as
there are reacsons Eo bellave thar the loas may inclede nails
or fragmente 0f {rng Orv other metals, pecause they almost
without 2Xcaption cauge 01 2akdown Of the 8aw  biade,
Such®ncident 18 the cavie of considerable losses of time
and money, due to the need £ora new éxpensive biaic and a

long stoppage.

2.3, Log conveyor and feed table
Troubles carn originate in the Iimi+ switches or mechanical
wear Possible causes for troubles usually are

easily found in advance by regular inspections or lubrt-
cation

2.4, Feed conveyors as in {tem 2.3,

2.7. Faed conveyor as . ftem 2.3,

2,10, Diacharge conveyors for sawn timber as in
item 2.3,

2.5, Log trimming band saw
2.8. Top action band gaw
2.11. Care line band gay

2.12. Double band saw

The most usual faults on band Saws are breaks of saw bands.
If the bands break very frequently, it g evident that the
cause must be found elsewhere on the machine. Such inci-
dents reveal that a thorough overhaul of the machine is
hecessary, The most frequent causes are a faulty bearing
Or axle journal. Sometimes the play or lack of halance of
a band wheel may ke the origin of trouhle, The bearing and
the axle are readily fnspected and replaced when necessary,
but faul:s irn band vheelk arenot often found easily
without speclal inplements and 4 gkillea 8pecialist fitter,
Such faults usually nmkeﬁhecassary to ask for a fitter from
the manufacturers or thelr authorized Mmaintenance firm




without delay. ‘rortvrately, Zavits oY band wheels are
fairly seldom wel wizh ' in mest canes Tt thacs problems!
cronbling new rlance in che early days of opera-
tion, MNormally the i{lnish grinding o band whecls is made
only after “he wachtné v erecyed en the s'te. Possible
play 1s rectified by a1 arceisciysupported orinding machine,
since the plav glres wiase Lo jerk rcoiicg of “hie oow tlades

. L1
Alternating strecch ¢ad slack cauacsuntlpaly break/®f the

Lliadie

Tha finish grirdingy after the erection helonags to the
obligations of manufactuzors 2% well as the measurements
and possibla balancing ncasures. In the event there would
appear any tfault cn the hend wheslz later on, malntenance
fittera trained by e manufacturers must ke charged with
the necessary rerais jub, and there will be no need for

expensive implenonts and measuring instruments.,

2.9, Doeble cdyal
The moadt prain anc comrou faults are poorly sharpene
set clrcular savw branes, which regvl* In ansoouralely
sawn timber, The doubla 2doers provided with mechanical
working vilth adivsin i are o awle and easy to maintain,
whoereas those oyvipped vwith hydraulic adiustment - which is
& common teature of mcdein trim saws - roacuire more mainte-~
nance and checkins wrasvres, The packings of hydraulic
cylinders and valves axes exposed to wear caasing leakages
and operatioﬂ?troubluu. However, & leakage 1s easy to
identify in time hilc vodertaling reaular lubrication
It Is essentlal Lo provent alr, water or i
trom getting in o the »niping when installing the
hydraunlic sysvem or renlacing the packinge, If that acei-
dentally hapoeng, the Yive saw blade will move unexpectedly
- the machine becomnc: nnd. Oth:ir pogssible faults originate
ir mechanica® waar ore were. Parts ewnosed tc wear are saw
blade quiding vir« and rules. chainz and bearinas, those

of the live =saw Llatde in oerticuleoer, he machine attendant

becomes quite sosn avers of such™ault chat reveals itself




by an unuguay notlea . rop o mention, that the bearing rung
hot, of coursa.

2.13, 'eading seg CTriing oW le

2.14., Waste cunvayor e .

These cunveyory usually ray rather glowly, and the only
faults are caused LHv o the earing of chains, bearings

end belts, 1he faults are apparent durino inspactions angd
even {n operation,

2.15. Yoeg heg
The hog is one of tha rost strained machines - and it ig

important, too, because it nakes "money"” of the waste,
Provided that . Uef sy Faund fur the wong shipe,

Particular attention hould be pPald Lo the maintenance of ine
hog., The Peints lable ke Cause troubles are the chains

and rollers on che feag arvangem:nc as well as the bearings
of feed arrangeicant eond cutter whael . Proper lubrication

of the wood hoa is esgential, ag g strict cleanliness of
working siie: free fron edulrgy ang chips. ‘The bearings
ghould bhe inapactag raqguiariy, redardleas of the absence

of alarmning slans,  fhe bele pulieys nwust be well balanced,
since tiey ore heuv: and de 2iened foe high Cperating speeds,
If the pulloye lach balanca, whather they are for y- or flat
belts, the searings of cubier arbor o, Mmotor will be damaged
Sooner or later. The cutrers should be kept always tn good
Yepair, They nust nou only he Sharp but alge sharpened
correctly to anense long ngafy) 1ife of the mach {ne,

2.16. Tool shatvealng ang reconditioning machines

The tool Bhop of %wa.ga milis usually ig larger and equipped
with more versatile rachinery than Shat of gang saw mills,

A medium band saw M1l requires adequate.facilities pro-
viding continual supply of sharp rocls bﬁ}%wn resources,

That equipment includeéﬁ?bilowinq Mmachines and implements:
8aw band jointinq MIcinineg, band shearer, band welding machine
{( inexrt gas welding mrachire), saw band arinding machina,
grinding machine Fop circular saw blades, setting machine,
micrometer setting nauce, tooth cutting machine, rule,




anwl oanc et oab-htosdsn o Goren e ey Mach onun dxe
supposed to be mintaired hy theln operators and undecr
continual cont.o' by “hao Reant, A Joper teolpan takes

care of hin rachine 1.0 o nurae ©F a4 Lahy,
A 3. Warnina signals, ileati€ization of faults

Warning and atart < ntens were already dealt with. As stated
the saw mills usnally are noct provided with light or sound
signal arran<ements ineealled on tiie machines, in order to
raveal parts or devicces out of order. ‘sut the sawmilling
industry needs not 3uch slimal systems o much as for ins-
tance the cellulose and vaper industiey, where the raw ma-
terial for a long process'ny chain Jets wasted Lf the pro-~
cuctlon, due to some Lrouble In operation, has to he stopped,
Further, the «cellulose and paper factoriers run continuously
in 3 shifts, but a%t ~aw mills the faults discoveraed or sus-
pected during the day can be revalred vy night.

1t is possible to fit an ilarm signdl aysten for instance
to the foliowing machines:
3.1. barking machine, 3.5. log trimming band saw, 3.8, top
action band saw, 3.9. double edger, 2.,1). core line band
saw, 3.12, double band saw, &s well as to controlling appa-
ratus for lubrication systems and for hydraulies, nspaclially
L1f the clamplng of band saw blades takes place hydraulically.
the
The metal .ir.ectors ountad to the faed table of barking
machine or the log sorter (3.3) and to the feed table of
wood hog (3.15) are ar exception, The metal deiector itself
gives a waining signai} for metal fracments involving the
risk of tool breakdowns.

A 4, Testing after repalr
4.1. Barking nachine

A test run must be arranged after every maintenance turn.

Before tha* it must be made sure, that ;




i o T

~ the maciiine - it natea 1CCOTTing e ohe instructions,

= the o1 tz% ar SR AT Lunricetine s rorm: bearinog
s f1illea iy Gl In oy dar "0 anznve rdaqiate ubricat {on
oL the votar, ! o), TG Groms pomin,

= the cutier INTingy aie in geod repalyr ang duly stretched;
the tension g wenred by Mling, st whaieh it 1s inspected
by the eve that e onitars ape ShAaTY and reliably secured,

= the roteor T2V Lvoe treals whing towved by hand,

= the drive chain vhoerrotehedd adequateiy,

= the spring lcad of Leed rollors works correctly,

After that the retoyr lsg flratadmmkug .. hext the feed
rollers, and finelly the convaycrs, The firse log is fed

through tha macshir:, and the borking result is rested, 1€
satisfactory, tho Wk car pricen:,

4.2, Loy sorter ang guead detecior.

Afterf}%conditian Lae 3nxcing conveyor is oparated idle

Some time. “her the combartmant that wae repair?is switched
on. Several Joas sre Gulded to it, and 1f the machine works
normally, +he BOItIng onoration can jproceeq,

Logs w'“h nat: s G CilMere o0 aides are fed through the
metal ds.entor. If the devire Pioduces an alarm each time,
it proves celladle, aug tne produztion ecan La continuved,
The conveyora, items 3,4, 7, 10, 13 and 14, are tes*ed in
the same way as e 10y sorting conveyor. After an idle
run the conveyors are operated with load s50me time, The
bearings and the drive are cnecked for possible hot ranning,

4.5. Loy telinming band saw

4.8. Top action barnd saw (for slabg)
4.11. Core line bang saw {11ne-barres&w)
4.12, Dpouble band sa.

The machines are chacked ard ubrigateq overall accord-
ing to the irstructions., 7The band saws are operated slowly
after every maincenance Job, it bussible, at which the run




of saw band on the wheels is watched clesely. Then the

full sooed s swicchael on albey oo o« omiaulo,

The machine 13 stopped ajain, and the saw band tension is

checked by aauges, 74 1s rvectifled by means of adjusting

valves, Afier a rnew start at low apeced, the machine is

operated at fvll spoed. IE the gaw band runs without vibrat.en
and the brarings do not run 1ot, the machine s ready

for normal operatio:.

4,15, vicod hoq

The machine i« checked for adeguate lubrication, correct
functior of ciectrio devices, and cood rapalr of cutters.
The cutter spindle is operated tadie at first. Then, a full

s

charge of waste wood 1s fed in, Li. a2  situation appears
often, and the machine must be able =0 stand it, because it
ugually stops during the production and <causes a jam on the
feed table, which nrwust be clecared up.

4,16, Tool j3rinding and reconditioning machines
These machines are tested in the same way as the others:
the tool is rasteoned after » short idle run.

A 5. Typical meintenance implements

Barking axea, sveclal implements for the barking machina:
- hydraulic hand pump for adjusting the cutter pressure

~ valve key

- cutter snannher

-~ cutter dismount!ngy wrench

= cutter spring adjuating Rev

-~ cutter setting gaunge

- feed rolley setting imrlements: coarse and fine adjuster
-~ adjuster for femd conveyor apring

- male hexagonal spannes, series from 6 to 16 mm (or inch equivald

Band sawsa:

= band tensiop gauqgn

o e v




= valve key
= wrrractors,dlameters 156G, 250 ane 500 mm

= heavy spanner wranches, 32 rwm ang more

Wood hog:
- heavy spanner wrenchos
= knife setting gauge

Implements for repaixr shop and maintenance crew;

- hand grinding, {... anale grinding machine

- 8ets of hox spanners: 6 to 32 mm and 32 to 60 mm (or inch equi-
= heavy monkey wrenchss: g, 10, 12, 18 tnchegs valents)
= male hexagonal Spanners: 3 to 20 mm

=~ pliers andg slde-cutting pliers: 2 4 2 pes.,

~ 8Crew drivers and cross bits: 2 + 2 pcs,

= plate Shears(ha.nd tape and dies)

= SCrew plugs: /3 to 25 mm (or inch equivalent)

= extractors & pcs.

=~ BCrew presses: 4 pes,

= calipers: 3 pcs,

= metal saws: 3 pes,

= Pipe spanners: 4 nes,

= smith's and riveting hammers: 3 + 3 pes,

- straightening hammers: 2 pes,

~ anvils: 2 pes.

= table vices: 2 pcs.

= blocks and tacklea: 400, 1000 and S000 kg

~ lubricatine Cans, greuse punsote.: 3 eo 4 pcs, each

= iron bars, nail drawars, sh-velis, axes: 4 pes. each

Machines and eauipment for repair shop:

- post drill

= welding gencrator

= gas welding cqguipment: 2 gets

~ table grinding machines: 2 pes, (+2 inches) (100 inc:

T metal lathe: centre height 109 mm,’ centre distance 2500 mm/
= metal milling machine

= rack-jacks: 6 and 2 0t,

~ belt julnting bresa (e.q, TIP-70P colA vuleanization press)




B. Typical Gang Saw Mill for conrversion of plantation
grown coniterous woou, annual output 10.000 cu.m.pcr anpum

B.l. HMachine list

1.1. &rBarkina machine

1.2, Lug sorter and metal

1.3." Loa conveyor and feed tahle

1.4, Loo carrtiaqge

1.5. loa trimming cang saw

1.6. Conveyora for trimmed logs

1.7. Cleavina gang saw

1.8. Conveyors for sawn timber

1.9. Double adger

1.10. Equalizing and loading tabla

1.1, Waste conveyors

1.12. Waste hoa

B.2. Identification of main types of faults
2.1. Barking machine

2.2. Loa sorter

2.3. Loy conveycr

These threae were treated in connection with the hand saw-~
mill,

2.4, Log carriage

The only parts of log carriage exposed to damage are the
pulling chains and carriage wheels, and also the gripping
jaws operated hydraulically, The main problem thus is the
mechanical wear normally discovared in time during lubri-:
cation or the yearly overhaul.

2.5. Loqg trimming gang saw
On so-called low-base ganu saws normally used in saw mills

of this size the most critical parts are the sawhlade buckles.
Usually the fault is difficult to ohserve in advance. The
upper huckles are more liakle to hreak than the lower ones,
and they usually break at #n angle. Immediately before a
break the cut bocornes ur. ven, and it 1s possible that the




sawyer oy the trimmar Lacomey dWare of 1t at the laste moment,

thouah not very of-en,

The bersct Precautisr maasurs {a o inspact tha bucklas
thoroughly each time the saw blades ara changes, Dt fferent
kinds of motal alloys should be experimentedﬂ§§ crder to

find the most sultable miterial fop buckles for the particular
specles to be sawn, Every saw mill provided
wlth adequate repair shop farilitiesg is able to make bucklesn
by own resourres aéwghcasiOn:utsJS-

A very critical point is the connecting xod, Even though

it does not bresk very uften, (1t s rreacherous hacause of
the weakening of?f%on under haavwy strain, oad in case of a
break it wou!d cause dgreac damage and aven danger to 1ife,
Therefore it shaoula be inuspectedqd very carafully as intervals
of some months, at which ultrasonic testg are used to find
pPossible hair line Sracks. Both the small and hig end
bearings are eipnsed o heavy strain and wear, They usu-
ally cannot be thoroughly inspected or replaced, except
during the annual overhauls,

The essential aspect of »reventive maintenance is adequate
lubrication, The sawyer as well as the maintenance men have
to make sure that the automatic lubrication ystem works
blwmﬂessLyemchinma,and provides due iubrication for bearings
and other moving parts, Provided that the instructions
glven for insbﬂlxhﬁn, maintenance and lubricatton are
followeg consclentiously, the gang saw is one of the most
refiable woodworking machines, Striet attention also should
be paid to the use of appropriate lubricants, and to the
manual lubrication points for which the grease qun is used,

2.6, Conveyors for trimmed logs
2.8, Convayors for sawn timber
2.10, Equalizing and 10ading table
2.11, Waste conveyors

2.12, wWaste hoaq N




The fault findinc «ad nuvesin 4 v galyvtaniroa pereures con-
cerning the ahove agulpment wi olvva © dealt with in con-
nection with % ox Bond so0 sl

2.12. Tool grindina aind reconditioning nguipment

Although the repalr 3hop ccudnnent and tre mplements of ihe
maintenance crew of o gang saw mill daiYer oweowast from
those {n a band mill, thotiy esgearial features are similar,
as 1s a'co tuers maant oanac, The users are charged with
the preventive mairtenance as well as necegsary repairs con-
cernina that equipuent.

B.3. Warning signals, identification of faults

As mentioned Lo connection with the band saw mill, actual
warning signalcor alarm systens are seldom met with in saw
mills. The main machines, gana saws itemsg 3.5, and 3.7,
however, with ¢eod reason can he provided with & sound alarm
revealing a trouble in the oll circuiation system. In the
event the wooden contact suvrfaces of sach are provided with
a cooling syatem, that can be secured by a sound signal or
signal lamp for treuble alarm. As a rule, a sound signal
is used for warning of danager vhen tHe oreration ts started,
but that procauticn in Lthe €4,:. place serves the safety
purposes already ceall wich ia another connection.

B.4. Testing after repalr

Other eguipment except the gang saws ware treated in con~
nection with the h»ard gsaw mill.

4.5, and 4.7, aqang saws

In the same way 2s dur'ng the first test run after the
erection, the machline is operatad 1dl: for a short time
after a repair. This !s to t~7s. the temperature of hbearings
in the first place. During che Ldle run the machine tg
listened}?or possible unusual nolse from the rearbox, ete.
Lf the beartngs do net ran hof., and *he macnine seecms to ba

in order, the celtine opera ton can Y 3tar oo, Fvenr atter



that the temperav..: of bearines ghould be ahaekes repeatedly,

in particzular if any ona of the hearings or the connecting
rod wes revlaced,

B.5. Typic:) malntenance 2qnloment

The equipment of rouvair shop in a4 gang gaw mil1 is fairly

similar to that 6t a buud saw miil, with the exception that

certain spacla! wronches, lubrication deviees and other im-

plements are deliverad with the 1anc 3ews, toygether with

ingtructions pert .nent to the matter. 7or more extensive

repairs, e ¢g. for replacement of bearingéﬁﬁTcllowing im-

plements are required:

= moulds for bronze and whlte Lronze: 3 ncs,

- caliber gauge

- lead malie«

= wWater level and rules (the last-mentioned for erection of
a new machiine oxr of an 0l4d one that has been moved),

C., Typical manufactusine plant for flooring, dcors and
windows

~

.
A plunl zush 28 would
have a ..chine ligt »g 22l0w @i et idesl, vt would e suitablefor con-
ditions where the production prodgrem includes very different
kinds of doors and windows in smali serias production. In
case it is vogsible to rationalize the production to a few
typese only, the plant can remch equally high output by a
smaller number of machinee. In addition to that th: manu-
facturing lires can be automated. An automatic plant raquires
less space and labour, whereas the noed of preventive mainte-
pance and the nwiber of maintenance crew inerecave.
Consequently, the piunt 1 s-usseq can be placed somewhere
hal fway hetween a hardisrafs workshop and 2 modern indust-
rial plant,

C.l. Machira list
1.1, Drying iiln
1.2, Cromss-~ut sawe




3. Dovetailinzy et ulpment,

1.4, Five-cuttcr mouladtng machine
1.5, Plan’no aré thicvucrs:ng machine
1.6, Single end Senor.go

1.7. Chisel mroiser {(“hain mortiser)
1.8, Band saw

1.9, Spindle ghaner

1.10. Frame prassg

1.1, Sander

1.12, Door nress

1.13. Double end tenoners

1.14. "rimsaw

1.15. Wide beit sander

1.16, Fatchine machines

1.17, Asaernbliing presses

1.18, Sinqgle end tencners

1.19. Frame assembling press

1.20. Window furnishing eauipment
1.2, Pane setting arca

.22, Frame assemiblliig area
1.23. Dust rewovai. gystem

C.2. Identificatior of main tywes of faults

The main repair objects in a Joinery plant are bearings and
electric equipment. Therefore: ~lemanliness is an a88ential
aspect of maihtenance in such plants, which especially means
effective and continuous removal of saw dust and wood waste
resulting from the work. The Aust removas . suction system
must have an adequate apuoidy to ensure
completc  removal of saw Aust, chirg, shavings and other
waste, E lectric mutors and connection hHoxes left under
heaps of waste do not cool sufriclently, and become heated;

insulations qet damaced, and may give rise to short circuits
and danger of fiva,

Sawdust coated hoarings reaitily run hot, and may even be
left without reaqui=r lubrication. They will wear down
prematuraly.
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Woodworking machines guch as creag-cut sawy £.2, a nart of
dovetallinag equipment 2.3, mouldine machivne- Y. 4, oenoners
2.6. and /.13, planing and thickness!. ..o .. (o,

nortisers 2.7, shapers 2.9, and rrimsawg .14, »

e al 50

They are
subject to above-ment:oned meintenance :echnique?ﬁithy

dependent on the cifectivaness oi}&ﬁst remnval system, and
overall cleanliness.

2.1, Drying kilrs Are woual Ly inspected and maintained
thoroughly during the annual overhaul., In narticular, all
bearings, valves, radlators, pumps as well as the automatic
temperature regulating system are cheacked carefully for
possible faults. Tf that pPractice is followed, usually no
other faults thun these .r bearinge, £o 1ie most parl dus . runLirg
hote Bearingas of fan. will apresr during the intcrvening time an! cAn be
replaced even during the drying,.
The dryer is switched off to that end, and the doors are
opened in order to prevent the moist timber from gatting
damaged. The procedure will last about 2 hours. Four to

five scis of bearings should be kept in reserve for each
fan,

Other possible operation troubles affecting the drying kiln
originate in the electric equipment, in particnlar on the
temperature regulating system. Radiator leakages may anpear
in old kilns also. 1In :he event. such leakanes occur

repeatedly, the radiators should be replaced at earliest
opportunity.

2.11. and 2.15. Sanding machines

Rollers and bearings are tYe parts of sanders which are
mostly exposed to wear and damage., An adequate supply of
them should be kept »ermanently in reserve Inspections be-
come necessary more: often than in connection with the annual
overhaul. Tn cage a faultless sand paper produces
poorly smoothened surfacer, the fault is found in rollers

or bearings almost wi*hout exception,
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hyaraat e gvnrem, chased Dy alivy 9iving or leakanes an
valves or ovidinde ra.  ‘The ractiing: gnnnld be Lisvected once
@ Year at .east. 2l wooeh Rusdencd oy otherwise ineffective
Ones must ke roniacad, Valvas and encks shonlad Le checked
for possinle 8 o whe,

ShLogmIny,

.30 Warning signals, ftdentificatinn of faults

Actual alarm systors ure st usaasly anrplied to joinery
plants, with the oxception of autoratic establishments where
the production is carried through in continuous process, or
the work at least is nariormed on several automatic manu-
facturing lines. Suah clants, like other process industries,
must be nrovided wis complets alarm systems aiving light
and/or sound signals {(f a conveyor stops, the lubrication
system goit cut of ovder, & pross becomes Overheated or
cooled, a paint drver fails, eto. ne plant used here as

an example is not automatuemsd hut 3imply a fairiy old-
fashioned establisnmert “or versat'lae small-ascale production,
where the possibilitles for wtilization of such precauntions
are very limited,

Nevertheless, there are pcints whera certain alarm arrange-~
ments are just{fied and even needed. ‘fhus, failures of heat
supply and/or ventfla%ion in the dryving kiln would result

in considerable losres Jua Lo damaced timber. A siognal lamp
and/or a sound sigral! warng of . stopped {aa, and an-~
other of too high cemperature:, etc,  luch Wﬁﬁ%ing gsignals
are all the more useful recause such roubleg very likely

to occur st night when ino al) Probability only one night-
watchman is pregsent.

Troubles in the operation of a drying %iln are usually
caused by electric failures o- famlts in the power trans-
mission syutem. A Lh-j:aen braring, on the other hangd, ie

£ nolay that sracial slenal arrangemants are needless,




C.4. Testing ar+or mang e

A test rrn Leconas necessary after a repairs tha+ is
arranged on every macnine by operating it without load at
first - so-called idl: run - 12 order to check the bearings
for possible runrcing hot, to reveal possible hydraulic
leakages, cte. However, for test runs of a press such

press charges should Le choscn which require as long press-
ing time as possible, because leakaqger usually can be found
only in that way. fn the plant discoicged - as also in minor
joinery plants 1in Jenaral - accasional repairs and teat runs
on single machines dc not hamper the work on the others, be-

cause the working stepns are Pecformed independent of each
other, which is nov the case in saw milis,

C.5. Typical rapair shop equipment and maintenance implements

The usuval repair and matntenance equipment are similar to
those of saw mills. It is qultz natural that opinions e.qg.
on the number andg 'Yras of implemeants may differ, As a rule
the machine manufacturers deliver with the machine all

wrenches and other implements needed for maintenance of
purchaser

that partfcular mish‘ve, TF =nt 30, ‘% / should Ly all

1Em
means iry to get /included in the delivery, even, if necessary,
at additicnal cout. a. all events, the tool kit of

every maintenance man should include at least following
implements:

— ratchet spanner: series 17 to 41 mm (or inch equivalents)
= wrench spanner: series 8 to 24 mm (or inck equivalents)
= monkey wrench: 8, 10 and 18 inch.,

= measuring rule (and iape)

- caliper

- sheath kni{fe

-~ different kinds of seraw drivers

- pliers

=~ gide cutting pliers

=~ metal saw with spare blades
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Following special .muleiats fLor mre S OMefia T repairsy

on the presses are vorth mentioning: different kXinds of
implements for titting pacvings «nd gaskets, stretchers

and measuinc {ostromancs sus as caliper gauges, dijal

gauge and precision water lavaels.

The reflections aboui. watntenance rroposed above for dis-
cusaion have aupl ted %o zhe importance of oreventive main-
tenance in the ficst nlace. 1In developing eountries, far
away from the machire mannufacturers as well as from outlets for

ciides
service ang /

of svare parts, this aspect is essential.
1 once more would iike tc lay stress on the importance of
cleanliness, not only on that of machines and equipment but
also of the working site, Lvery machine, convaeyor, etc.,
should be cleaned from sawdust, cnhips, shavings and other
kind of rubbish each tima the working day comes to an end,
and every machine attendant should be proud of his clean
and well-maintained machine.
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TO PURCIASE OR 0 MAY-A™/1ESPAPES - THAT T8 TH™ AUPSTION &

The solution of this »=ohlon reavlras lane apd o 5.

co-operation hetween the nasntenance and purchasing
departments. “he cuesi'eny whether ﬁarﬁdiAvSVGTe parts and/
or ancillary dovices should be made E;Vﬂyijgéggﬁrces or
purchased, must be unswered sevoriately in every sncelal

case. llovever, some directlons of general annlication =an

be given.
The spare partschonil alwan - be made lo:liy in those
circumstances, where it . a6t be justified to wait for

original spares due to lcna deliveries, in view of the impor-
tance nf the part or device in question.

Special equipment requiring specially skilled fitters as
well as special imuvlements and precision instrumenta not
avarlebiein the own repair shop wrouly siwavs  be sub-
contracteu.

Likewise, all such maintenance and repair jobs, which aub-
contractors are reédy and able to discharge at lower prices
than the own revair <hop, =:-11d be left to such specialist
establishments (such as winding of electric motors, cylinder
borings, etc.).

In addition to that, f{t should be kept in mind that the main-
tenance crew shouii always include persons ableca{gz e%‘grqency
repairs. That personnel should be provided with/ jobs at
intervening times., Nevertheless, the numher of maintenance
crew must not be increased unjusti €iedly to that end, though
it is of course essential to keep skilled workmen {n service,
Even large establishments - and those in particular = avail
themselves of other firvins ag subcontractors of snare parts

as well as of maintonance and renalr servicaa. 1t often can
be perceived that & new subecomtractor candidate offers his
services at very favouuable prices, (n order to gain a footnolid

1ent Wi Lo A
With ¢n impos/ purcheses that; 11 need of such services in the

./ " . . .. . .
4/ This quotation i~ rercguuced since %nc tovic is Juct ze imporiant

as to be or not t¢ bed
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future also. Falyriyv otten such oup . con have Lomind to
. 1o be 1u a
ThL Ly thelr vwrincs as s00n as thovr*mﬂuw‘:hemﬂﬂV%§ecure
position. Yo provide anainst sach, tendescy, it is advis-
able to tnvilte Beaday o A eGin gl WAOD L SLEanesrlug

$live
workg as well a9 J1om smallory oness at times,

The maintenance department: has a kaey position considering
the offer invitation to g@gt extent thot the description
of work enclosed in thgﬁ’lg as detaitled and thorough as
possible. That is an absolutely necessary condition for
comparative eveluation of the offers. O0f tenders of equal
value rprerevency showid bLe grven Lo Lho o repair shops which
are nearest to the plart, because time and .rmey can be
saved in that way, and .f ike mlconiiacior s in the umedlate
vizinity 't mar obe poas:bla lo supervice lre exenation ot ihe order.
ontrusted to There are, of course, certain repairs that
should befthe machine manufaciurarcs
because Bome settinag and special techniques, such as temper
hardenings, en:z., often can osuly Le countroiica by the manu-
facturers.

Central repair shops provided with effective and modern
machines, as well a3 with precision measuring instru-
ments, would be usefu. for certair wocdworking centres.
Such repalr shiops couid he founded c¢ithaer by joint venture
of interected woodworking industries or by private anter-
prise; in the latter event the repair ahop should be assureu
Adequate worx from a certaln reoion., It is quite
natural that the ctivity of a sach repair shop should not
be limited solely to the repairs of woodworking plants but
small plants of other lines wnuld share its services
as well.
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