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As you surely know, maintenance stiempts to koep o production plant with all

machines, equipment, buildings and departments in operation.

In this short  lectute | however confine myself to muchines and equipment, and even
there only to so called primary functions of middl-sized and small industriol plants,

These functions comprise:

~ malntenance of machines and tools

= advance service and lubrication

= erection of new machines and equipment
= various alteration works

= generation and distribution of electricity, steam, compressed air, etc,

The 50 called secondary functions in mointenance work comprise:

- cleaning

= hondling of trash, waste, elc.

= experimental works, building of new n.achines and equipment
= certoin stock functions

= watching, landed property, protection from fire.

These secondary works have to be accomplished as a centralized part of maintenance
In o lorge-scale industry, if the plant compriscs several industries or if it deals w"h
several fields of wood working industry and not only the joinery industry,

The amount of maintenance werk in industry has continually increased, and the some
tendency goes on. At the moment we can say that the number of maintenance workers
in mechanical wood processing industry is 10~15 % of the total number of workers,

In particle board industry this number Is even more,

The continual increasing of maintenance work i is caused for instance by the following

circumstances:
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1. Quickly and continuolly incicasing mechanizotion, automation and gencral

davelopment of industry have greotly reduced the number of workers in actuol industry.
2. Facilities and tools for maintenance have increascd considerably .

., O . .
3. Instead of wofchmgﬁ’ﬁc{/non-oﬂcndance of labor power as before, it now seems in
several industrial enterprises to be more important to walch over machine downtime

because its significonce is more essential.

4. The invesiment of capital in industry hos grown tremendously and calls for uninterrupted

running o the most possible extent, in other wards for two= or threeshift work,

5. Speeds, pressures, temperitures, copac:ties etc. of machines have increased ond

thus also their wearing.

6. Higher precision of machines ond higher quality of products are demonded.

7. Machines ond equipment must be movable.

8. Sofety ot work, air conditioning, industry hygiene and other circums tonces call for

new tosks.

9. Treatment of waste becomes in industriol plants mory and more o sociol ond economical

problem.

With increasing amount of work, the demands for craftsmanship required for maintenance
have also continually incrensed. Especially, the instrumentation and  sutomation make
quite new ond with difficulty fullfilled demands. The use and handling of new materials,

for imtance plastics, contribute to the some direction.

Earlier and portly even now, maintenan.c means only repairing, in other words:
repairing is dore when something breaks down. Nowodays, there is o strong tendency
towoids preventing maintenance, which has tc be corsidered a foirly far developed form

of maintenonce.

The repair work was earlier acc omplished by common wurkmen, nowadays tkilled croftsmen
are doing ii. lowever, the course of progiess is to have the maintenance donc by a

lobor power with relatively little skill tha! makes the maintenonce just by "changing®.
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The ever increasing  automation makes thot even necesary. The equipment are
becoming so complicated and their inaintenance und repain are begioning to call for

s0 high professional skill that only few industiial plants oflord 1o employ such personnel.
Only very bi  concerns are self-supportt g in this respect. T other entemrises then
must resort to change and sparc part arrangements, even to whole change machineries,
by which then the damaged ones will be replaced. The domaged part will be sent 10 a
special factory or icpair shop for being repaired. Importers or licence manufacturen give
information on such special repair shops. 8y moking annual or other agreements it can
be ascertained thot the special repair shop always has such a spare part or spare machine

In readiness for the customer concerned.

In general, an external help in the repair works wijl obviously come more and more to the
fore, even for the reason that, by this means, it will be possible to get speclalized service
also in those tasks that are not possible within the own organization. For the time being,
the Diesel motor for truck or for another working machine is o good example of such a
changeable part. This motor is usually chunged ond taken to a special shop for repairing.,
There it will be repaired and returned, when o new motor is in readiness if some damage
occurs. This arrangement Is very suitable for Instance ot lumber yords, log stocks etc.,
However, it should be remembered that, when the work machines are bought, the moforns
should be of o some type and at least made by the same manufacturer, even if the work

machines are of different marks.

Organization of maintenance

In the course of years, the oiganization of the maintenance has changed in a very

decisive way. In old times, all repair work was done by only one man, byt nowadays

© modern form of organization has gradually developed. This becomes clear from npen
organization scheme, and the ossentialness of this scheme is no more brought Into question
by any modern industrial management, It inay be siated from the very outset
that the orgonization set forth by no mcons i ny generally accepted aim, but it only

serves as an example, In the present form |t is suitable for the requirements of middlo-sized
and big industries, byt somewhat modified also for o smaller enterprise. The posifion of
maintenorce in an enterprise has also changed decisively. Having earlie been subordinated

to production it is now becoming cqual with the production and will account for the works

direct to the highest management.




In conncetion with the re=organization ol e moninienance and with the orgunization

in gencral, the following chrconmstances should be noted:

If the field of tasks becomes wider, teddusion] and cconomical know-how should be
added to the supervision of the mointenanec. In g neral, when the amount of woik
increases, the number of fitice avd othor workmen iy increased too, but not the number
of engincers and techniciens. Lacking clerks, the mainfcnonce supervising personnel
hos to do much mechanical and .outine work, there is not sufficient planning control, etc.
It i~ often forgotten that the increasing of the number of persons and of the omount of
labour always calls for additional persans for supervision, control and rouline works.
Lacking fechnical staff, so called "foremen” can be appointed to the tield, when the
supervising persons con control higger groups ard their time can be used in more various

ways,

2. The use of too many incompetent workmen must be avoided. The number of auxiliary
workers should not exceed 20% of that of croftsmen. The maintenance department,
however, should not become 2 place for retired persons nor the repair shop a museum
of woodworking machines. Securing of a new skilled labour power calls for training.

But the training should not be dane in such a way that a young man gocsLyear to year
helping an older craftsman, but it should be done under the leadership of competent

trainers.

3. Further, it should be noted in budgeting and in futyse plonning that, into the mointenance

orgonization, there are coming entirely new tasks and deportments, ds for instance:

- preventing maintenance department

- scrapping and repair department

- plastics department

- jnstrumentation ond sutomation (possibly even clectronic department)

In general, among the inner mointenance organization, there are so called decentralized
ond cenhalized systems. The firstnamed means that the mointenunce men are divided to
small groups all around the factory and often in some way subotdinated to the local
production supervision, whereas the lasimentioned works Trom one point and is subordinoted

to a centralized supen ision.

Both systems have certain bencfits ond disadvantages. A suitable system should be

selccted separately in coch pai tieular case, when many circunstances sueh as nature of
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working piocess, pricc of downtime per minute, number of inlerruptions in work, degree
of mechanization and automatizution, generol development of nwintenance works, etc.

should be taken inlo consideiation.

As a rulc, centralization should peihaps be strived for in small cnlerprises. But when the
factory arca grows so big that unnecessary walking and herewith connected waste time

are beginning to form a considerable cost factor, it is advisuble to consider at least

portly entering on a decentrolized organizaion. However, it is advisable to try to retain
the centralization of the supervision. The same applies to  automation and the
situation where sxpensive basic machines with high capacities (for instance o paper machine
or, in joinery industry, o painting line)ore in operution. Then it is of course worth having

maintenance workers 1o control their operation and condition.

However, the following functions should be centralized nearly withoyt exception:

- planning works

= power plant

= generation and distribution of electricity, gos, steam, compressed air, efc. to production
areocs

- elevators, cans, trucks

:ﬁ'cn}‘:;':ar ex'f'ior ishing system, pneumatic conve, ing and alir conditioning
- major part of boara works

- building ond repoiring works

= inner telephone network

- ouxiliary lobor power.

In principle, each occupational 1sbourer thould be led by a foreman of the some
occupational group. Thus, it is not advisable for instance to give maintenance workers over
to the subordination of production leadenhip. It would be odvisable to subordinate also
decentrolized maintenonce groups direct to the mointenance leadership, as far os the
crafsmanship is concerned but, in respect of proceeding, they should be subordinated to

the production leadership.

Maintenance cord files

Arranging of  proper maintenance s not possible without some recording, thot is to say:
card files. It is almost impossible to begin even a preventing maintenance without repair
statistics made during several months {preferably during several years) for cach particular

machine, and certain basic data for machines and equipment are surely necessory. It is
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very easy to record duta on maching card when the cord is at band, to put down the
numbers of Learings when the machine is disaseembled and the nuabers of belts before the

belts ore worn aut, the weight of a machine when it is to be scen in the waybill, etc.

The objccts to be filed are almost the same various industrial plunts. Howcver, it is
worth thinking what objects should be filed and what not. For instance, in joinery industry,
the objects for filing arc woodworking machines, presses, conveyors and certain hand tools

os for example sanders, ete.

The basic card (F"%, 4.4 )serves for instonce also as o list for fire insurance, deducting
cord, etc. If it includes sufficient data on belts; beorings, lubricants, etc., it gives an

excellent starting point for interior standardizotion.

Special cards have sometimes been prepared separatcly for each machine type. At least
in the joinery industry, such profoundness is not of much use. Inpractice, data that
are common to different machines, are generally most needed. So only one blank form

type where plenty of room has been reserved, has often been considered quite sufficient,

As on exception, the card for electric motors might be mentioned. This form may be of minor
size and it is usually kept in the department for electric repairs. Only electro-technical
basic data such as motor number, effect, rate of revolutions per minute and type are put on
the machine car 1, For practical reasons, drta on repajrings and maintenance have been
entered on o separate blank form which ot course can be kept together with the machine card.
Data on repairings ore in fuct coming so frequently that the columns of the basic card vrould
be too quickly filled. It is also difficult to get in the busic card space enough for detailed

work descriptions, data on spare parts used, efc.

The basic card and repair card as such can also be used for time schedule control

linspections of preventive service, lubrication service, ctc.).

The numbering of machines for the file of machine cards can be done in many various ways,
but the most usual way is o running number arranged in the buying cr arriving order or @
certain number serics for cach maching type. The thitd alternative is to have an own serles

of numbers for mochines of each individual depaitiment,

Preventive Maintenance

ln genrial, the nature of maintenance is stitl pussive, because the function begins only when

the machine i+ broken, Wit it should be aclive. By inspecting und scrvice lubricating,
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the condition of 1he: machine should 1e confinually obscived und the basic repaie, casclully

planned, should e made intight time, in tespect of production,

The preventive maintenonce is no new dea, In some fields, as for instance bifys, airplanes,

railroads, pinssurc chambers, etc, regolar inspection  have been done for decades.

The praventive nedntenn oo gy corntdeved o Y Chionsive {onclion
which cowpri: o jor wetance ;
= various intpcction: of machines an:l doevices
= swall repairs, ad justnents, cleanings cie, made vhen inspce-
tions arc heing accomplicherd
= planncd repuaare mode after intpections
= ip advance planned conplete revairs and vworks made Quring
downtime.
= lubrication service
= investigation and selection orf censitructions and raw muterials
= comparatd ve investigation and recommendation of various
protections and layers,

The ficld of Preventive naintenance consists of machines, equip-
ment, tools, Cconveying cquipment, outfig, buildings, vays, briofly:
the vhole factory.

The preventive maintenance, naturally, causcs some costs.  There-
fore, the objects and Scope of maintenance shonld be carefully
Planned. iIn the joinery industry, the maintenance should be ex-
tended to bPainting and laninating equipment, (quickly rotating
beari*mgs, drive belts, chajinc and chain wheels,

Beforc the Maintenance program is started in jts vhole extensjve-
ness, the persons concernped should he charged only with thig vork
and not with othecrs. The fdllowing Qocument: and data will thea
be ezsential;

1. cCard filos on machines angd devices

2. Al docunents, instroctions ctec. oo cach machine

3. Drawings on wmachines and devices, pi. ticnlarly on bigy
nachiines,

4. Statisiic: on downtimes.

5. Data on Yepairsy

6. GSchicrer of pPipings

7. Ar'remt_,-.v'm_; of 1elialle Spare part serviee, Further, it i

fuportant that. the prevontive tervice group congist of




Coict 1 g e i v e,

Phe inspectivg act Deily Coitrites Lo i Foen onet don

~ Routine inrpection and maintenand
- Inspection acearding Lo the progian for cadh pareiecular

wachine,

Both in joinery und other industrics, the former functions could

comprise

- Blectric motoxs

- Power Lransmmission devicewn

- Pipings, valves, punps

- Conveying equipment, elevators, 1ift tables

- Air conditioning devicern, dust nuction devices
- Lighting decvices

- Office machines

- Instruments and sutomstion devices.

As some example of inspection periods, the latter functions could
comprise

a) Weekly inspection
~ scales
« cooling cquipment
photocells
tools cquipped with electric or coupressed air motors

gpraying and aiy conditioniny devices for paintshops

]

b) Inspection cvery second week
~ belts, couplinags, starters, clectric motors
- instxuwents, clectric control devices

- air comprostors, punpt, @iy conditioning

e} HMonthly inspection
- blowers, dloeli conveyors, pueumctic and hydraulic
conveyor
- woler Lreating plonts

- lifting devices, clevators
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d)  Inspection cvery Lhree ronthg
= bablexy Civage for cccunmlatos s
= boiler:, li Jheing

= welding machines and Lrans foriorys

e) Innpeotion every six ronths
- fire extingoiching crfuipment, water tank

g with Jittings
= pipings, powcr lines, heating outfit

f) Yearly inspection
= small elcctric blowers

= nnrmally operating ball bearings

A good exanple of an object for preventive maintcnance is the
obnervation of bearing of a knife shaft., more than 9000 RPM, for
& high-spced machine cuch as a single spindle shaper. A broken
bearing may canse the breakdown of a whole knife spindle. By ob-

serving it regularly, it will be possible to fix the right moment
for replacing it and thus avoid the damage. ‘

The above list serves only as an cxanple,
equipment icay be required several inspecti
cleaning, weekly adjustmaent, monthly inspection of operation and

annual wholc repair. The right fixingwof an inspection period
makes the basic condition for

tive majintenance.

because even for sane .
on perieds such as daily

a successful program for a preven~

oo frequent inspection means a waste of

labour powcr and money, inspecting too neldom means jeopardizing

the wachincry. The periods must be changed to conform to changed

conditions, and Ly observing the chanqes occurred, it is pousibloe
to fix the right periods,

The inspections nay take place

a)  When anachines are running, when abnormal vibration, wcaring,

lubrication faults (0il leak

ager), excessive heating, poorly
fixed parts

+ Play of shafls etc. can he obsicrved. However,

it rhould be noted in ihis connection that, in the joincry

a4 knife in poor rharc may causce sone of these ab-
normalities no that the intervals betweon
rentn

indu&try,

lnife replace-

in woolvorking machines thould e ohserved,

b)  During machine downtimes, the inupection possibilitics
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shom (h~i ol Yoo L eovees ird s peet o chonld he gacde

in Lhat way.  Torpeciion ond heeanioyipg of sl Fla, earings,

gear vheols, olide secioee, olin, [ange, onovell as of

tension: will then be porsible.  Eepoecially wachines proe
dnecineg puch soauduet and chips shoald be incpectod only during
downtimes because partt normally not visilile can then

be surveyed. PFor inspection, the dust and chips ghould

be renoved from the machines. For instance in tropica)l
condit.ions, the ihicknessces and protoctiveness of grease

app)icetion should be ascertained at the same time.

Preventive Engincering

Preventive Engineering means the investigation and selection of
raw materials and various protections, so that repairings would
be avoided in advance. \then the preventive maintcnance has devel-
oped, come causes for different breskdowns and repairings have
been revecaled. 1In many cases constxuctions, raw materials and
protections have heen the rcasons. In respect of them, there is

really wuch to do,

The firut task here irn to investigate Yepair statistice and separste
out the mont ciunsential and frequent repair wvorks. The wecond
task jis to find out if a wrong construction, raw material or proe-
tection is ithe ensential cavse alto here.

Lubrication maintenance

Buccessinl Jubxicabtion brincs along the following advantages:

- Fochipnes are kept in condition

Lifetiwe of machines in extended vhen the weaving is redneced

1

The efficicncy oF Lwehine: [ wOreases

Fanger for occiden!s ir rednecd

For uttaining theso advintages, 16 ds cvnenbial to use rigat lu-

bricant in right place and Lire,




The folluring - Ihwportant »

- 'The asnorinent of areanen to he stocked shonlg beon mmal
an porsitilc,

= The lubricant; chosen should e includced in the internal fao-
tory standara and ravked witl the sane Sign as the lubricutson
POINts and toolg arc narked,

= All lubricotion Points chould b lvbricated ip the right way,
that is to Say: the lubrication lust be done according to
the plan made by an experi., 01} companics give up such plans
free of charge,

= Lubriration thould be accomplished in right time, but uanec-
eesary lubrication must be avoided, It has been ascertained
that over-lubrication ig nore frequent than under-—lubric&t!on
especially when ball bearings are concerned, 1Ipn general, a
small or niddle-gized bhearing in normal use and wity ucual
rates of rotation heeds lubrcication once a year,

The amount of grease in one filling can be calculated from the
following fornula ang ig approxinately

DxB

¢ = —555

vwhere G &mount of grease required, in grams
D= mijor diameter of bearing
B = width or bearing in hay,

To save in lubrication cotts and to enuure g rcliable lubrication,
Bome biggex enterprises, ¢cipecially sawmillsg and plywood factories
have proceeded to wutomatic lubrication, where hydraulic pumps
press qgreagse throuch a Piping to lubricating points, as required.
The amount of grease for cach point is adjustuble. Thig way of
luln:icai-.ing ig beconing seneral for instance at the slide suxfaces
of conveyors and in the procens industry, 1n joinery industry,
however, there ave not rnany poinis for lulrication by this syston.

0ils wureq once or even several tinen shonld ot e throwm avay,
but ay effort rhonlgd he wide to cloan e, 1n yeneral, waste oil

13 taken to Special, vleining plints, i1 (hae is not possivle, &

fileer: Crranvencil  gan oasily be bujilt using waste wool.
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When sixviviaa Fory o acaronal e e of ¢ el ln, they have all over
Fhe world paid spocial witention to cooa o don,  Por instanoe, the
spea? ol yoeting of sitcel i diveetly proportionad to the Lenpar-
athve.  bost ngaally, corcorion is cuunod by walee or oxygen,
Oxygea ig an especially Aifficelt foera ., becaunc the fLrcngth
of the metol in some cases calls for il presence, becausae the
oxygen forws a proteciing f£ilw on the surface of the metal, but

. nometimes ‘L greatly contrjlutes to the corrosion.

Preventing of corrosion

In principle, the preventing of corrosion is rather eansy. By pro-
tecting the stecl surfaces for exanple, the corrocion speed is re-
duced either by preventing mechanically the suxface of the steal
from getting in touch with oxygen or woisturc or by having a pas-
sive influence on the rusting itself.

Por the time heing, we know the following means for preventing
corrosion:

l. Observing sowe construciional vicwpoints at the planning
phase.
2. Changing of ouler conditions
3. Covering the materials which may corrode by ¢
a) suitable paint or locquer
b) suitehle plisticy
c) nuitable rubber
d) suitable eccimnice muterial, oy Ly ylozing or using
proktective loilcy nasonvy
e) suitable welbal
f) some olhey protect s ve layer (anodic covers, phosphate eto.)

4. Fakipg the witeciaol coihodic (colliodic protection)
5. Preventing of some reacolions involved in corr £ion
Gahibitors)

6. ULaing Puch tea dicl s that Go not tend Lo cCorxosion

i Lhe neicoorhood ond ecare g, auestion,




Mmothe abose 144 YOU WILY seae BRal il COTYOL 3o Prevent ing peeti-
ods in VEXY nany cisosn require g constidayahl e huowledg FISENS FRRNYS) FYSE P

Istry and corrvos ion,

On second inspection, jt i% to be found Lthat. Lhe POINL 1, seldern
tan be altered in the site bur the manulacture; hee already solved
it, At the time of ordeving, however, You can jufluence the
matter and ask for such a sclution in Yespeclt of construction that
you think will endure Your particular conditjons to the largest
pPossible cxtent,

On the othe:: hand, a)terations of conditjons according to point 2,
is possible also Where:

The speed of the flowing fluid can ba reduced, if it dezls
for example with pipings,
It is possible to arrange a good ventilation.

The protective methods in point 3, axe the most familiar ang in
use from very early times,
When Rainting, the following three circunstances should he noted:
= the surface should be cleaned vexy well
= corrosion Preventing Priming should he used
~ tight and covering paint should be applicd on the surface.
Of primines might be mentioned the well-known red lead and zine

Of surface pPeints moy be mentioned bitumen painta, rcaction lac-
quers and Paints, an well as silicon resip paints,

Among plaostic coverings we wight: mentsor pPlastie lacquers ang
Paintu, plastic pPastes und solutions, Polyvinyl chlorjde, teflon,
fluor, phenol, polvester, furan and eroxy plastics are most in uge
and have proved the hest for DProtection and wear resisting purposcs .,

u izing can he consideced jn tanl:, pipes, conveying rollers,
glue rollers and Gluing machines in ganeral. Rubberizing cen be
entrusted only to a vuleanizor familiar with this work, so that
the rubliex holds fast to the surface,

lojleyr lasonyies, Jloxdngs ang ceranic treating should be usec
only in high tenperatugen,




Hotel Jorors cre rot wlvays intends! Lo poolecl acainst corros’on

but sowct et they wie voed Cor ProvocLien oo dinni vearing or lo
give gloss to the ohject in oue tion. Hol dippang, spoaving and
electrolytic weihods arde e we. L unoal, dinc, chro ¢, nickel,

alupiniwg, tin and lcad ave used as covering layer.

Cther mecthods linted will hardly be considered in the joinery
industry, except of such plants wherc the fumiture parts are
made of metal. In the lastnentioned cases, there should be an
expert in this linc availalle, so that thosc parts are treated

correctly and with right materials.

Pinally, we might wention a so called provisional protection which
means the wse of materials influencing the surrounding air or the
use of protective films,

A protective film is of PVC-plustics, which can be torn up. They
are firat meltedafter which the sbject in question is dipped into
the melted plastics (tempcraturel18s® c).

Chemicals that influence the surrounding 2ir are the v.pP.1.0r
Vapor Phase Inhibitors which form a protecting gas layor onto the
object concerned.

Stocks for maintenance

The matorials to be held in maintenance stock are mainaly the fol-
lowing:

Parts of standard nature: parts of pipes, nuts, Lolts, fuses,
bearings

Paxt for sepnrate nachines: rpecial bearings, spare parts

Bparxc devices: mnotors, punps, condensation-water, romcvers,
conpling:

Requisites: picking twist, lubviconts, paints

Outfit: changeuble geace, conjcal turning dovice

Machine tools: knives, drills, cvinding vhicels

Nand tools: vrenche, WeALOrING Guvoes, corpressed air tool::,

cleciricul toolsn

l
The ever incrcaning wechione and automation have alseo contril- t
uted to the capitel value of paint, o nee siock,  The iac-case of ¥

the price 0! downtime har Lad & similar influence. s




Lhe repaivings hiue 1, he ceeornlinhed o QUICTy poribly,

there shonld hie sullicient APAre paric iy sioo:,
There are .o basie prohlere .

1. 1o accelerate the Yepairings, wore and lMare spare parts
and devi co:: for the nout cssoniial machiner shouvld be
held in shock

2. On the other hand, whon the capital ang 8tocking costs
arc considered, the stock should be kept as fmall ag
possible,

In general, the final solution is sone kind of a8 comprowise be-
tween these two ext.remes.

If the factory is located far from the manufacturing country, as
the case is wit)y the nmost of you, the spare part stock should be
rather big, to guarantee the run of the factory, However, the
Spare purts needed should be cbserved at the early stage when the
machine is being ordered, and a list for Spare parts to ensure

the operation of 2 years, ang for some lachines even for a longex
pPeriod, shoylg be askedqd for. Further, it ig worth while discussing
the necessity of each Particular spare part with other users of
machines, ¢specially {f it dea’s wilh An expe; sive spare part,

Btandlrdization ghould also be strived for, for instance al} the
machines and rachine parts, as threads, holes, bearings etc,,
should be in netric systen, Feasures in inch should be avoided,

It is eany to keep the stock up to dute if it ix Xept in order and
duly card filed. The yo called alarm Vimj¢ Or required time of
orderine rhould be marked on a3 nany cards gg Possible, when an
order could he ploceq immoﬂjately ar s0on as the amount of parts
in stock falls hencatn that linit, Hece, a qoods card or spare
Part card is useq 3y help.  yiin reqgurd Lo small rachines, only
the mosat essential spaye PIEs are wiitien onto the machine cara.
Fut if il deals With standird “pare pasts, g flwary st be pre-
pared “or departr.cent and for the whole plant re indicate theiy
total nurder,  Suen Parts ave fop instance helis, chaing, uotory,

bearings otc, The FUREry sk forwes o base for dcquiring, stock-
ing and inney standordisotion,




Ar che pvintenonce it oume and oo dovelongeg o changing wor’:,
the repoin talos ylaee ducleively goicher, S finedly o et
will Lo attaine® viion 0 o no o . Cceonoracnl Lo exceed his
livii, Yo conla cven cilenloon da advimnes Ty wuch could e

invested in mpere ports for some cuoencial wacnines.
! )

Herc a»c some c::omples:

Yt deals with an essencial big eleciric motor. The work ic made
in 3 shifts and the downtime costs have been calculated to 200
k per hour.

-+ stock Winding etc, yhole rotor Whole notor

Repair time 240 hours 144 hours 7 hours 3 hours
8tillstand cost 48,000 23.800 1.400 600
Price of spare

parts - 1.000 8,000 15.000
Repair cost 5,000 2.900 300 100
Totul cost 51.000 32,700 9.700 16.700

The calculation thus shows that it would be 1more paying to keep
the whole rotor in reserve,

The spare parts are vsually identified \ay meens of their number.
In general, the stock should be kept in order either by numbering
or by letters, so that the parts will be casy to find when needed.

pount.ing

The mounting of each machine has to he eccouplished with opeciul
care, bheccause an incorrcct o Faulty nounting can cause irrepara-

ble dansges in operacion,

Before the heginning of ronneing, tho instrne! ions which usually
are delivered with fthe wachine, should Lo et on carefnl notice of.
Tt s dwpovtant thai fach asUine jone arc vecrestad vilth the ra-
Chine, or prefevet 1w (1 Ay I G lud ce vhen o dceving the neching.,
Fven Tl iy 00 e e Lhe o e coodeorting wathine:
do not SRS I AR S Tron o™ ol e P nowever, vorth whitle

nO ey The e cet oy Lol and alTee s enentn in the dincrnetion:




TOFoneh o M aehiig. NN G
Pa Tawini, VFeiore, Teognue e ST R EETES ST IR Slewn e hincingg
no }'rgr‘rnrni.ly.

Sone heavies PACHINCs gk oved Qe Lot A lnen, vl e Plening anag
1.hi.(!};nnsz?.'1g i, ¢ Lelewr fitreq VNG et ey

u_'"j 2 Ny

cte. ean hep
mourt.ed in place

veithont: Fartening, Viluation foftening guhler
mot®should jin sineh caccg he Placed Lolow the nachine,
this method of mount

Hovieverp ’
ing requires an
floor level,

absolutcly even and straight

. In any Casn, no matter what
done by using fantening scre
fixed, cavit.ies
or,

the machine in, the nounting can be

ws. \hen the site of the machine iy
for foundat iun BCrews

should be made in the floor
if the plant is under Conrctruction, the holes required for
foundation can be observed in this early stage. when making theze
holes or cavities for foundatq.

on screws, they wmust absolutely con-
form to the drawings of the manufacturer. In NO case must the

hole or cavity for the bolt be smaller than the drawing indic
or the fastening holt gets loose as soon as the

Then the machine is fitteq to place and the foun
fastened on the holes of the £y

the holes or cavities in the £1

atos,
machine ig started,

dation 8Crews are

ame s0 that they hang freely £xom
oor,

Por casting, the machi
by Placing metal wedges, lead plates etc.

the floor level. The wedges should be pla
to the fastening holes,

ne is hoisted from the floor about 20-2% mm

between the frame and
ced as near as possible
& water level should be
of the machine, and af-
@8 are filled with Cement grout. when
ned, the foundation BCrews arc tightened, At
d be taken that no tension i8 created at the ma-
otler worda : } hust not make the frawe

twisted or cut off it, whio) can occur if the machine is not
stcoadily ip Place or horizontally fitted,

make the fvnction of loving parts diflficult
may be damaged.

At the same time,

the horizontal position
ter thut the 5Crew cavitj

the cement has harde
that, care shoul

chine, {n the screw:

Tension or bending
+ and evea the frano

When the Place of Lhe
tric cables,

rachine g plunnecd, also the

inlet of olec-
sed air ang hydrunlic Pipes to the machines

coupres;

N I T




cupocially to the rLokoval

e same applies

. oposnibiltity for suf ficicnt

should Yo coun PG red,
1o coon workino pwchiinge,

of dusi.
Cyentd he provided foi

GV NG

rewoval of saw dust and il
If the removal of saw dnsl and shavings 18 noc arranged efficioently
and correctly, it makes the prodi ction diificult in scveral ways.
in respect of the workers’ health and safety

The circumstancos
work. The maintenance

at work in dusty surronndings retard the
Drive motors anong shavings

1f dry shavings
achine, they

of a dusty machine is oftcen neglected.
get ovcrheated anpd the windings burn.

and chips
annot be efficiently removed from the m

and saw Jdust c
can cause fire and thus nuch damaqc.

The best way to remove shavings and saw dust is to remove them

pneumatically from beside the knifc of the machine, when they do

not sail all around the factory hall and floors. The pneumatic
has to be extended to the whole factory

The advantage of such a cen=
shavings and saw dust is not

shaving suction syste.w
hall and to each working machine.

tralized system for the removal of
1imited to the above mentioned, but the wastc wood gathered can be

used further in particle poard mills, blockboard mills ox cellulose

mills.

14 buildings may

The fitting of saw dust or sha *ing piping in «
get fright-

prosent difficulties and cxtra costs but one must 1Ot
in gcneral, a piping hanging at the

In now plants under planning or
in the floor canals for shav-

ened at them. In such cases,

ceiling is the only solution.
it is pouuible to make

construction,
Then, the shavinys cn the floor can be swept

ing suction pipiny.

through relevant holes for being transportcd away.

. that a clean factory produces moxe and

Finally, we umight stres:
better goods, in a fewer nunbey
and that it runs without any cons

of workin¢g hours per product unit

iderable maintenance.
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