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A. you »urei, know, -intense .ttempts to keep  o   production plant with all 

machines, equipment, buildings and department in operation. 

In »his short     leoture   | however confine myself to machines and equipment, and even 

there only to so called primary functions of middl,-slzed and small industrial plants. 

These functions comprise: 

- maintenance of machines and tools 

-odvance service and lubrication 

- érection of new machines and equipment 

- various alteration works 

-generation and distribution of electricity, steam, compressed air, etc. 

The so called secondary functions in maintenance work comprise: 

- cleaning 

- handling of trash, waste, etc. 

- experimento! works, buildinq of new machines and equipment 

- certain stock functions 

- watching, landed property, protection from fire. 

These secondary work, hove to be accomplished a» a centralized part of maintenance 

In a large-scale Industry, if the plant comprises several industries or if it deals with 

»tyeral fields of wood working industry and not only the ¡oînery industry. 

The amount of maintenance werk in industry has continually increased, and the tame 

tendency go« on. At the moment we can soy 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 is caused for instance by the following 

circumstances; 
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1. Quickly end con»inuol!y¡nc1uoS¡nü,uocl,an¡,a«i,n<    automation    end generol 

development of industry l«vc «reati, reduced ,1« «umber of wo,k,rs in octuol .ndustry. 

2. Facilities and tools for maintenance have increased considerably. 

3     Instead of walching^non^ttendance of labor power as before, il now seem, in 

several industrial enterprises to be more importan, »o watch ove,   machine downti«. 

because   iti significance is more essential. 

4. The Investment of capital in industry bos grown tremendously and calls for uninterrupted 

running to the most possible extent,   in   other words for two- or three-shift work. 

5. Speeds, pressures, terne-enture», capac:ties etc. of machines have increased and 

thus also their wearing. 

6. Higher precision of machines and higher quality of products are demand«!. 

7. fAacWnes and equipment must be movable. 

8. Safety at work, air conditioning, industry hygiene and other circi*» tances call for 

new tasks. 

?.   Treatment of waste become. In industrial plants mor« and more a social and economico! 

problem. 

With Increasing amount of work, the demands for croftsmanship required for maintenance 

have also continually inched. Especially, the instrumentation and    «itmrtio».   make 

quite new and with difficulty fullfilted demands. The use and handling of new materials, 

for instance plastics, contribute to the some direction. 

Earlier and portly even now, maintenance means only repairing,  in    oilier words: 

repairing is done when something breaks down. Nowadays, there is a strong tendency 

towards preventing maintenance, which has to be considered a fairly far developed form 

of maintenance. 

The repair work was earlier accomplished by common workmen, nowadays skilled crofbmen 

arc doing it. However, the course of progress is to have the maintenance done by a 

labor power with relatively little skill »l»at mokes the maintenance ¡ust by "changing". 



Th. .VC, i„C,CS,„U    .UtO„tl„n       TOl„ ,,„, cv(. ri.aiir   ^ ore 

b.com comp|kak.t/ ond llK¡r moMitcmn[c u >d ^ ^ ^       ^ ^ 

Only veo, b, . Co„,:o,ra „rc s„„ supp0„; , ,„ „„ respcc,   ^   Q  ^ ^ 

b, wb,c   the„ the «„„,<,,,, oncs „Ml bc „„,_,. The damoged part wi|| b      . 

r ,fac,ory °r ,upo!'ihop f°'bci"» •*«"-• H~*» », iiMnre monü,octü,e„ 8ive Wo• on 0 h        Io| rcpü|r ^ ^ mak|ng annuai or o|kr ^     OTn 

In readme** for the customer concerned. 

In ..nero,   on .„«rnal „,)p !n lhe ,,„„„ worfa ^ ^^ ^ ^ ^ 

1„ ; repo and re,umed'w^ ° - "- '• ••" -- » -i* 
*» b. of o „• „P0 and a, w mtKie by ((B iome manufac(urir  

•»»ochJn« art of different marks. 

Organization of maintenance 

In H. cW„. ,f y„a„, (h. nwanhqrtc|i of (lK ^^^^ ta h o 

*«*. wov. ,„ old ti,nel, o|| repoi, woffc <M   dono by on|y OM ^ buf J^ 
«*» fc» Of or9oniIo(i0n ta 8raduo|ly M^   m becomM c|Mr ^ ' 

by «nv nodem IndaWal mowg,.^,,,. fl 

... ... " ""V be iroted from Ine very outlet 

Ut01""""? T,or,h by "° "con' " "^9ewro"' -^ -'>-!* 4- 

a'rect to the h.ghesf manogement. 
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|„ connection with .he ,c-orU«u,i,«.!->M ni ,!, „«min„ ,,«..„ , und wi.l, .IK- oujunu«.!«,, 

in cenerai, the following ci.cu.mtcinc.es should U   noted; 

,.   |f the field of lash bocon.es *M,r,  .cd,nicl ond «conomkal know-how should be 

added to the supervision of il,, mnin.ca,,. .-.  In y nero!,  wh.» ti« amount of wo.k 

increases, »he ,,u,nber of fiti,- ,,H oth, w„rU,n i, ¡nausee! too, bu. not .he number 

of engineers and technicien,. Lacking clerks,  the mainlcnoncc supervising personnel 

has to do much mechanical and .outine work, there is not sufficient planning control.«*. 

It is often foruo.ten thut the inceasin, of the number of pesons und of the amount of 

labour always calls for additional persons for supervision, control and routine wo.ks. 

Liking    technical staff, so called "foremen" can be appoin.ed to the field, when the 

supervising peons can control bigger groups a.*d their time can be used in more various 

way», 

2. The use of too many incompetent workmen must be avoided. The number of auxiliary 

workers should no» exceed 20% of that of craftsmen. The maintenance department, 

however, should not become   s    place for retired persons nor the repair shop a    museum 

of woodworking machines. Securing of a new skilled labour power cai Mitrai nina. 

But the training should not be done in such a way (hot a young man goes^yearto 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 futu/e planning that, into the mointerKinco 

organization, there are coming entirely new tasks and departments, as for instance: 

- preventing maintenance department 

- »crapping and repair department 

- plastics department 

- instrumentation and   automation    (possibly even electronic department) 

In general, among the inner maintenance organization, there arc so called decentralized 

ond cent.alizcd systems.  The firstnamed means that the maintenance men are divided to 

small groups all around »be factory ond often in some way subordinated lo the local 

production supervision, whereas the laslmentionc:d works from one poinl and is subordinated 

•o a centralized superv ision. 

Both systems have certain benefits and disadvantage:.. A suitable system should be 

selected separately in each pellicula, case, WIVMI many circumstances surh as nature of 



- f, 

working process, pI(V( of do,mti»eptr m¡nütt, numf),1 of înlurru|J,ÎOns ¡n ^ ^^ 

of mechanization and «utomatizu.ion, general development of ,nui„rf„,ancc works, efc. 

should be taken into consideiaf ion. 

As o rule, centralization should pe.hups i* slnved fo, in small t nlerpnses.  But when the 

factory area grows so big that unnecessary walking ond herewith conned waste time 

are beginning to form a considerable cost factor, it is advisable to consider at leost 

portly entering on a decentralized o.ganization. However, i» is advisable to try to retain 

»be centralization of the supervision. The same applies to    euto».Uon and the 

»Iruotion where „pensive basic rechines with high capacities (for instance a paper machine 

or, In joinery industry, a painting linejore in operation. Then it is of course worth having 

maintenance workers to control their operation and condition. 

However, the following functions should be centralized nearly without exception: 

- planning works 

- power plont 

"Sur"0" °* di",*""i0n * •'"'""*" ""• **"""' ""O"-'1 *. ••«• •• prntucllon 
-elevators, cars, trucks 

- mícMnirnJw¿CÍr'hÍnfl ly"#m' pneu*oHc c0»*"'"* <"« •»' conditioning 
- major por* of boaro works 

- building and repairing works 

- Inner telephone network 

-auxiliary lobar power. 

In principle, each occupational    labourer   should be led by a foreman of the »owe 

occupational group. Thus, it is not advisable for instance to  give maintenance worker, 

to the subordination of production leadership. It would be advisable to subordinate also 

decentralized maintenance groups direct ta the maintenance leadership, as far as the 

crafsmanshîp Î, concerned but, in respect of proceeding, they should be subordinated to 

the production leadership. 

Maintenance cord files 

Arranging of proper maintenance is not possible without some recording, that ¡, to soy: 

card files. It is almost impossible to begin even a preventing maintenance without repair 

statistics made during several months preferably during several years) for each particular 

machine, ond certain basic data for machines and equipment are surely necessary.  It i, 



very easy to record dut« on a machine  imd when the co,d is at hand,  to put down   the 

numbe.s of Urning* when the machi,,   i, disus^-mbled und ihr numi.,,, of bells Wore tie 

bells ore worn out, the weight of a mochil wh-n it is to be seen in the waybill, etc. 

The Objects to be filed ore almost the some m various industrial plants.  However, it is 

worth thinking what objects should be filed and whnl no».  Kot instance, in joinery industry, 

the objects for filing arc woodworking machines, presses, conveyors and certain hand tools 

os For example sandcrs, etc. 

The basic card ( P^, \HA     ) serves   for instance also os a list for fire insurance, deducting 

card, etc.  If it includes sufficient data on belts., bearings, lubricants, etc., ¡t give» an 

excellent starting point   for    interior standardization. 

Special cords hove sometimes been prepared separately for each machine type. At least 

in the joinery industry, such profoundness is not of much use.  Inpractio«,     data that 

are common to different machines, ore generally most needed. So only one blank form 

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

Ai 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 ca» I. For practical reasons, dV»a on reposing* and maintenance have been 

entered on a separate blank form which of course con be kept together with the machine card. 

Data on repairing! are in fact coming so frequently that the columns of the basic card would 

be too quickly filled. It is also difficult to get in the basic card space enough for  d«t«Utd 

work descriptions, data on spare parts used, etc. 

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

(inspections of preventive service, lubrication service, etc.). 

The numbering of machines for the file of machine cards can be done in many various ways, 

but the most usual woy is a running number arranged in the buying cr arriving order or a 

certain number series for each machino type. The third alternative is to have an own series 

of numbers for machines of each individual dopai t ment. 

Preventive Maintenance 

In gennral, the nature of maintenance it ttill pusrivc, because the function begins only when 

the iwichiiK   i-     broken,       t*Jf it should be active.  By inspecting und service lubricating, 
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the condition of ,h, „„chine sl„,,M ,,, to,lfimh>||    ^ . . 
plonnrd   slwulHÍ i    •      -, HIVl"and,hthQ:'crcpuir/ co:crully Planned, spulci ,K- mode ,„ „g|lf )iint„ ir, „ .^ of ^„j^,.^ X 

The preventive momtononce is no ncw (dco.   |n ^ 

"¡hoods, p,ossore chairs, etc ,„,  U   • • °      ^ n"P,aB"' 

«»o  preventive-   ^.n.«-,..,,,,^   i:,   ,.,,,,; lViVtJ   ^ . . 

which c-ohspri.-cv-   jot   ir.n ilIU:o : ' t,Jil'-'":i,v<! i""cLion 

- ^rious   inactions  of machino.  u,,j  t!l.v;C(>a 

- s».all   rrpiJj.i:s,   cd jur:! „,ent"     t.i„,nir 

ti«» arc ,..,,,, .;.e^11^
,"1'-",J,"JR "^ "*• *»« '-P- 

" planned  rcn-«.ir»-  im/?,,  ->-». P»ii~  lflíirto  niter  in .paction- 

-££-»»  ..Un.»-,  •vloto «w«  .nfl TOrkl)  „„,, durlny 

- lubrication  nervice 

: et;!9;::0::::;:1:;"0'' «* «~- - ~ «,rtata 

Th. «old of preventive „«intenancc consists of »ac-,in„. 
-nt. tools,  conveying eouip^t, ülltm    Íuildin        "    ' W,"lp" 
the whole factory. ' >•"«>gB, wayn, briefly, 

Th« preventive ».ainten-mc-, naturally    •„. 
fo«,   the object«  »„„ . "»«"ST.  «»• some costs.    »,,„.. 

Planned      i„ ,1   •        "C°PO "' "•*•""»"«* .ho»U be carefully K-hciunea.     in  the?  joinery   i'nrtmtrv    f-ini. .     •   , 
tended to naintina and *    ml,^ry'   hhe '««ntonai.ee should be e3{- 

paint AN y and laraj natimi eciinnmr.nr •  i , 
bearing,   clrive h&x. .    . J "^Pnwnl, quickly rotating 

j   ,   anvc belt*,   chame  and chain wheolo. 

Before  the maintenance program is Parted  in jtfi    .    . ,        , 
neea,   the pcrnon«  concern,* should bo  T    Y «twclv«,- 
»nd not  with other.       «Ia *r "Í <*ar90d °"ly with thi" «** 
he ..nontx.1, ^'^ dOCUWent" »« *"a will  the, 

1. Card filvtt on mivhincFi and rtevlcofl 

2. All  document«,   ii,M.rncti'o,ifi  ri-c'   rn • 3        n,-.. • <--"'i.,   rie.   rn.k   ouch  machino 
3. Diuvoncj,   on  achine,,  and  device«     r,H,,i     , 

machines '   r"    Llc»l«ly on bitj 

4# Statistit:..;  on énmtimmB. 
5. Ditta   on  vip.iiií! 
r>- Scìieivc-  ri"   pipin.,.; 

V. Arrançiny of   icli.jl.ï^   S|,arr. ...... 
U»|>o»-Ian|     i-l,,|.    (1l . K1 ••    1L   •'- 1        -U11    riKlt   the   j)revenl•   v0   t^rvï.,-,   , 



f.M"   I"    »,'l'<ì    :<<•   '<   ' V' •    '''«'J '•.'•»"*• 

- Routine  inrp<,{ tion   »imi nu; i ni :on;.'nci 
- inspection  iurcorrling  l.o l-.lie  iu:on?:iiiit  for  each parti ruinr 

um chi ne. 

Iloti»  in   joinery *m1 other  induotric«.  the  former function« could 

comprise 

- Electric motors 
- Power transmission  device!. 
» Piping»,   valve»,   pumps 
- Conveying equipment,  elevators,  lift table« 
- Air conditioning devices,  duct miction devices 

- Lighting deviceo 
- Office machinen 
- InatrumentB and    automation devices. 

As some example of inspection periods, the latter function« eouid 

comprise 

a) Hfeekly inspection 
- scales 
- cooling equipment 
- photocell« 
- tool« equipped with electric or compressed air notors 
- «praying and air conditioning device«  for paintshop« 

b) Inflection  every  Record week 
- belts,   couplings,  ataitor.',,  electric motors 
- inKtriMoenln,   electric control  devices 
- air  eomprfRsoi r.,  punpr-,   air con di ti on in q 

c) Monthly   insp-ntion 
- blower*,   l(U   cu.ivcyiuí!,   p'unmuitic  and hydraulic 

coiwoyoi s 
- witter   I «"<"••»> i,uf pi .ml .«. 

- lifting    lli'Vif'.J -,    clt'VdtoJ'B 
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d)  Inspección ovr-,.y Uivoe nontho 

- battery di,i,jr for ac-aihuLttoi,! 
- boJlf.tr::, lining 

- welding mr. rhinos am1 i:Vani:f orders 

e) Inspection every *.ix months 

- firo extinguishing equipment, water taiiV« with fitting-, 
- pipings, power line:;, heating outfit 

f) Yearly inspection 

- «mall electric blowers 

- normally operating ball bearings 

A good example of an object for preventive maintenance is the 

observation of bearing of a knife shaft, more than 9000 RPM, for 

«high-speed machine euch as a single spindle shaper. A broken 

bearing may cause 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 li.t serves only as an example, because even for same 

équipant may be required several inspection periods such a« daily 

cleaning weekly adjustment, monthly inspection of operation and 

annual whole repair. The right fixing«of an inspection period 

makes the basic condition for a successful program for a preven- 

tive maintenance.   loo frequent inspection moans a waste of 

labour power and money, inspecting too neldo« means jeop.rdi.tog 

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

conditions, and by observing the changes occurred, it i« possible 
to fix the right periods. 

The inspections may take place 

a)  When »„achino, ore running, whcn abnormal vibration, wearing, 

lubrication fault« (oil loakaycr), excessive heating, poorly 

fixed part«, play 0f Rhaft« etc. can be observed. However, 

it fihould be noted in thi« connection that, in the joinery 

induatry. a knife in poor ; bane may canne so,-.e of theue ab- 

normalities so that the interval« betwem I.nife replace- 

ront n in woodworking machine* nhould be observed. 

b) »wing maohine   downtiiMs, the   i.hi.peet.ion  possibilities 
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¿i) e o¡   «'"»'.>•/,e run?- '• i'í' .•t*r. i Oe   greater   iiu' cNiiri'M.nop  iu.:. 
.'"•hovn   ilì'.i    .il    lr:..: !.   ovo"-   ', ••irci    ¡ •.•: ; i- •(•' .i 01   rhonlf'.  bo   üU..I.II.* 

in tJi.'M.  v.'uy.      r •>.' ¡)cc>..'i >) .iii-'i w.-. •.;. . vvi ¡"; oí." -'¡lii !'l.v.,   }",vuj.'.i ¡'i«)i¡ / 

»j'-av v/li.io.l.';,   r'l.iiv-   :;oi-¡';'<-'-;.,   ''•olf-.r;,   f J^nt,--:;,   .'•.'.   voll   a:=  of 
terns.ionv.  vi ] 1  Mico be poMvi Mr-.     ]-:<:p.rjally n,t¿rhi no>: pro- 

duci nr. i.ucli  ;;;I\/C!M."I   and chip-,  cliowld be inspected only during 

downtie«« beepu.se part-.:-  normally noi   visible can thon 
bo surveyed,     l'or  inspection,   the   duet  and chipr,   thou Id 

be removí-d from the machino::;.    For  instance in tropical 

conditions,   the  thickncoüc«:;  and prohoctivencsrj of grease 

application  «should be ascertained at the same tirao. 

Preventive Engineering 

Preventivo Engineering mean3 the investigation and selection of 
ra%# materials and various protections,   so that repairing« would 

be avoided in advance.    When  the.« preventivo Maintenance has dovei' 

oped, come causes  for different breakdown«       and repairing** have 

been revealed.     In many case« construction«,  raw material** and 

protections have been the reason«.    In  refspect of them,   there in 

really touch to do« 

The finit task bore in  to invest; yate íopa ir «tatiaticc and 

eut       the mont esfiential and frequent repair v/orks.    The eccond 
tafik is to find oat if a v/rong construction,  rav; material or pro- 

tection is the ennontial  cause aleo here. 

Lubrication Maintenance 

StiCceiîP.'ul  lubrication brings i»lomj t.he   following advantages: 

- Machiner,  arc kept   in  condition 

- Lifetime of i>i;»clnijov.  i.--¡  rxicivìod \;hen the weaving is  red») red 
- The efficiency or noch i nor.   ¡ .1 croates 

- Danger   for   ¿'ccideni .'    ir   reduce et 

For  utbttiniotj   tho--;e  a^n'ioi :.ai ;{>.:••,   ', i.   is  e «.•.-.(.•ni. i al  to u:;o  right  lu- 
brican!   in   right  place  .-nul  Li 1.0. 



Wie  foJWinr;  i,   jllI?oftaì|l.: 

~  'ilio  a.'f.'.-orhv'ni-  nr n» 

Point, ,„a toolll „a 6uWi "«•* «W «n «« l„I>rlt„tion 

- Ali  lubricuion point.,, Ehonìa hl, ..    . 

«-«= i. to ,w, the i„,ric 11,„ ; Lca et'in M'°rl9ht «*• 
«e pl.n maclc by an ; """• ««• *»• accora, to 

ire« of dar,.. ^^ 'ivo up ouc„ plo„„ 

«peci.Uy vhon b.11 boarW IT "-»-»-tei«*,« 
—U or 1Ml...lwd y¿trZ 

COnCerned-    In 0—r.l. . 
«- - *u. -it::;-:,• 7-;-••— 

*h« amount of cjreaso in one fiin„ 

G « 

wh.r. o . . o£ 9reaeo ^ ^ ìK 

D - '«jor diameter of bearing 
* - width or bo.rinc, i„ „ra. 

*» »ave in lubrication costs and <-„ 
•orne blg2er enterprise.,, c-lêLn C""Ure * "lUU' l**i»tUm. 

»- proceeded to'««^'J•* '"'' "^ f'Ct«Ì°° 
Presa grcaüc t, to ! s r' h^"»"ic p,^s 

«• «omt or oro... for e "h II  ^"^ «»'»*«. ~ required. 

- convoyo,. n,lfl Jn thc
j p

j
lot;:

1 z:::;^::' ?e °iuì°^• 
»owvor,   there n,-c not KEn,. r¡oit,\  r      *'    *" ^"^ "duutry, 

' P<U"-   f01" lote*«"on  „y tbi. .„t... 
0J-1« ured onco or even  -evo 
b" •" effort ,„„„!, ho"«,*  tu Òr,/*0"" '"* "" "^ •J' 
" *<*», i» ,p,:c-jal ,l0,r,¡n(, ,„.„:;;• T"' Tn ,Joncri'1' «•"• »« 

« —ili b. b«il« Mlllï „Mt. ^ 
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• o.:!     (if Pal    >',; :l , ;._:,; >;-    in   1 :¿.ch.: !K\''   üilí'i   OtK'-'t     ft ;i :.i ;v . • , !     ;--;i».i.    .in    .i :i(T:;s i  i y 

<i.«.c   (VHiiiv'n  ly   ,-CM ,-tv, i.v¡ .        fi '.li  you,   ih'!-   i. .. l¡<.',    i-    'H,   -lo: il;!    í;ü¡.JÍl- 

} e. •    rtifl   I:.MS:O    ¡ r.o.'l'L   ...   !•   Wir I ,;]i   r.      !,,    ; ;io   <>o;.'>:. 

i,1>.i.   «trivi.»';   ror   i-   > .i.•<..; on.ib.l o   i-rir;   of   : .*:-.;.• 1.«;,   I.hcy   htfVC   olí   over 

the world pai.l  .Mprí.i.1   üLI fn :. i o ,  :-.o co., .. f.  J on.    J'or  .in.steine« i 

spoor?  of  li'MiiK,   oí  ¡¡¡.ce]    ir«   diu d.ly   p   <.>povt..ì oiuil    to   tho   l;ci 

atuve.     bo?>l.   lUHially,   corro: j o<i   ir;  ivtir.tvi  by vuttov  or   oxygen 

Oxygen  i« an   especially  tUffjcrlt   f;ie:-o.-#   because   th.    Rtrenyth 

of the inotöl   in  BOIKC cusen   calls  Cor il.;;   pT.of.cno>,  because the 

oxygon  fort,.«   a  protecting  ft 1M on  tho surface of the nieta 1, but 

«omefcimes  it   greatly contribute;, to tho   corrosion. 

the 

ipor- 

Preventing of corrosion 

In principle,   the prevontino of cor ron ion  in rather easy.    By pro- 

tecting the «tecl surfaces  for example,   Mie corrosion speed if» re- 

duced either by preventing mechanically  the surface of the steel 

from getting  in  touch with oxygen or moisture or by having a pau- 

si ve influence on the rustiny itself. 

For the time being, V/e know tho following means for preventing 
corrosion t 

1. Observing some constructional viewpoints at the planning 
phase. 

2. Changing of outer  condition?' 

3. Covering tho i..;:teria1 •':   whloh «ay oorroda ay t 

a) .suitable püint or   loecjuer 

b) suitable pliiHtica 

c) fiuJt&blc rubber 

cl)   suitable  cruoiàc  j.tuteri.d,  or  by glazing or  uning 

protocl-.Jve boiler  r..<v:.onry 

e) Kuitable ii>et;rl 

f) r:onK3  oLhei protective layer   (anodic coverò, phoaphat« ato.) 

4. Kahing tho M,,u<ri¿.il   cvi.bo.-lic   (ev-LbncHc protection) 

5. Proven ti. m ¡ or ,;0|!lf!   rcücUom;  invol ,„.cl   in  corroí: ion 
(inhibitot. .•:) 

6-     Uí!Í,H» ;•1"!, ^!-«-'>..i¿]?;  th.il.  ilo  not  (-ml io corrosion 

in   Lbr   nr-L'.;h1-...urhoo¿l   ¿-uri  c«j.-e  i\,   ouo::l ion. 



)..: 

ïn  the  t.h0/0 1S.;I.   y0(; w.u  ,;/j 

J«try arul  corrosion. l0  K,"'wJ"i^ „r  clic.(1._ 

On second  insneri -ir-m     ;,.   • 

- *, „]tot.rin :;; t:; : :
rouno u- »•* >— ». ..w- 

,. unti  s,ie »ut-   tho iiiiinuractnrr- "h 
it.    At the ti,„e of ort. hw ^^    '1-^ -Xv,,, 
matter and a£* fot- suoh , „,.,„, ,       .      Y      C""  J»«"<-nco        the 

y»- «o* „m ena„re o :   :::: :~ - —*»«*- ** 
pooeiblo extent. *<-lculai condition» to tho largest 

On the otïv-.v hand iin«^**.« 

* P.>«m. .úo^r"'10"8 0£ CO'"'lti<- '««««* to point 2. 
*h« air of the factory haii ,,»„ , wLwy reii can lie cleanad an* A-*  J 

Z T °f CBrbon dloxlae «» - »-"cea       rl,d- 
«» «peed of the flowing fluid c.nbe reducecl    .. .„ „    , 
«or exemple with pipi„gii. «auced, if lt „..^ 

It i. po.,ible to .rr.n9e . good ventnatiot^ 

«» protective methods in point 3    ,,.„ „v 

«« fro» very early tines "" "" ""l f""m" *«- *» 

•m«. Miauna, the wtad„ three ciro,lni,tllncen 
- the „rt.0. should be cleaned very well '"" 

." tTohTio: p"ventin9 prtmin* •**** *° -»- 

*»°»9 fiiiiatifi covering we „„„„ nicntior 

»int..   pl.„tle puetee ,„„ pj'    U,C laCqi,er,! ** 
"«or. phon.,1. po]yc,ihcr( furilB „7;^;^; *»«*"•. «•«, 

« -o proved the ,,„t tor protoct ^ ^    "^"P ^ "* 

«lu. roller« ,„d ,,,„,„,. ,„„,„. ,       ' '  PlpC!i'   «""oyin-, roller., 
-trusted only to .  „XT ,n 'Jfi"°ral •    ""«*«l.i„g c.„ be 

- «« hoL, f:; rn,:;:::"'wu" "•" -*• - «« 
«* i" ^í^P<,;t;;rj;;:   

ccr-"v,t tr~"«« °"°»" *• ««• 



- 1 i 

H'dLí'J llllüLUZ <-Jc' ''nf rJv..y--- in'OíK;--.'! LO p .o; ecl again:;! corro:...'<»n 
but ríoi.iot '.rito: íliey ,^i.c i'..( d for pro. •-cri.VOM CM-, ¡m:;: vr,,. ¡nu or lo 

givo gloss lo Um object in cjuc t.io).  HoL dip,- i.iig, .jpr.iyùìy curi 

electrolytic u-oihod-j un L'uni. U:;.'«A1.  Iriint, duo, e, nickel, 

olimi nini.«, tin and lead ¿ne used as covering Iciycr. 

Cther methods; listed will hardly be considered in the joinery 

industry, except oF r.uch plants where the furniture part« are 

made of metal.  In the la;;tmentioned case«, there should bo an 

expert in this line available, so that tho.no parts arc treated 

correctly and with right materials. 

Finally, ve might mention a co called provisional protection vhich 

means the use of materials influencing the surrounding air or the 
use of protective films. 

A protective film is of PVC-plc. sties, which can be torn up. They 

are first meltea>fter vhich the object in question io dipped into 

the melted plastico (temperatur» 105° C). 

Chemicals that influence   the aurrounding air ore the V.P.I.or 

Vapor Phase Inhibitors which form n protecting gas layor onto the 
object concerned. 

Stocks for maintenance 

The materials to be held in maintenance stock are mainly the fol- 
lowing! 

Par*-.s of standard nature: parts of pipes, nuts, bolt«, fuses, 

bea riftgo 

Part for separate machines: rpeclal bearings, «pare parts 

Sparc devices: Motors, pui.ps, condensation-water, removers, 
coupling-: 

Requisiten: picking twist, lubricanti, paint.*» 

Outfit i changeable gc.ii',, conical turning device 

Machine toolr. : knives, drills, grinding «./V-elc 

Hand tool';: umiche-., i„oasnriny gauge», compressed nir  tool.«:, 
elee; rie,.! tool:. 

The ever   increasing  t.^ii'n«      on-0 

utcd   to  the   caputi   vainc   <>;   nviJnl,'i   <>,< 

•utonation ' M ve also contrib- 

ue!-,.     The   i <-i(.'.*case of 
the price   oí     downtime luv liad • Bini lar influano«. As 
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««« «re     -K>l,nnlr prcïMprirî 

held in  afcock 
tm,al ma(:hl»Ci'  «hoiUdbo 

po=.ible. 'Ck Sh0Ul" "» ^ « —U ac 

In scerai, the fi».! solution 

'"« tho« two extre.*.. f " comP»«»l»e be- 

li the factory 1» located far fr•, tk 

«e  ease  !. wlt)l  tho ,Mtt ^yTTrnaf&CtUrin" ""*"-  » 
'««"or M,, to tarantee tho run o   th 7' *"* ,t0* Sh°a" »- 
•P.r. p.«. n.ede„ .houla    « ZetVcTJTmy-    HOWBV"' "» 
-»«.ino i. bolng or a•f °arly °taaC Wh0n the 

O» operation of 2 „.„' „. ' UML
 

fur °Pare «»•*• to enour. 

P.««, shorn, be aLTfo "7° '.-"- •»» for a looge, 
th. n.o»,a, of each •    ""**"' " l8 «>"•' «hilo discu„i„0 

«chin.., cp.ci.uy if \7 P   " Part Mith °th« «on of 

SUnd.rdix.ation .hould al,„ ^ 8trlvo<J 

«.chine» and »achine parts    .„ tJ, tanC<> ,U the 

y        •    f""",Ure'i in i"» should be avoid.d. 

«i"« ««r^t?^ rat;.if u iB kopt in—- orrterin« ,ihonld br 
alorm l'""t or required ti» of 

i" »toe* fall, „011ccl „        t     ,Cly "    ••°• «  "-o «o«nt of parto 
l»rt card is usod a„ ,,„. "    '    "nc-  « 'J•dn  card or eparc 

U. »on, «,«,.,  ,piu;
P

p, ':U' rC'Jari1 t0 •-» '-hinc,  only 

»* if u a«i. witll .tonLa^T..? WU° "'° r-ac"in" -"»• 
l«"-ed   '.u  department., ond F(u. rL    ,   ¡ " "","";'ry '"'^ h'° Pi- 
lotai  „,,r,lK;r.    „„^     aM 

f"° ",lo)c Plant  te. indicete their 

"o»rina, etc.    T1„. „,;„,;";„;"; lni-t-'"-° *"«.   *.,„„. ..„to,.., 

i»0 and inner stanerai--;.,- 'on""    ""'"' " lM"e ^  &^"irl'"3-  »teck- 



li- - 

Ar   :.)„:  iH:Jnton,:Mcc  .ir,   uní-e-   timi ii.ov;.   .>• veloci»,.,  lo changing vor!:, 

Wie rop.-ij;   tuî.r..:   j.i^oc  ;li;c¡.í-iv(;.l.y  «.-.MCUT,   ;-U:.  finulJy   a lii.: ;: 
will  Lo  rftl.cim-.-!   vhon   ¡L   ¡..n   no i.irv »:   ccono....! ..-¿J   ;-.0 cxcec-cl  :-Uc 

lii-.-ìl:.     Yon  CO.M  w.,   r„lr,l,,,   •; „   .-„•¡„¿„i,.,.,  lu-,- much could bo 

investiert in  í;p;.re parts  for  «owe  or.-seMtial  machines. 

Fiere are some c^ompler. : 

Tt deals with an essential big electric motor. The work ir. IDA de 

in 3 shifts and the downUs» corf; have been calculated to 200 
Mk per hour. 

ggBrg p«yt  sftQçfo Winding ehcT Yfholo.  rotor Tfliolc Motor 

Repair time    240 hours      144 hours 7 hours 3 hours 

Stillstand coat 48.000 23.600 1.400 600 
Price of spare 
PÄrts - 1-000 ß.000 15.000 
Repair cost (5.000 2.900 300 100 

Total  cost 54.000 32.700 9.700 16.700 

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

The spare parts are usually identified b* ir.ec.ns of their number. 

In general,   the ntock should be kept  in order either by nurturing 

or by letters,  no that the parta will bo easy to find when needed. 

t.ountJncf 

The mounting of each machine ha. to be ¿ccon.pl j.shed with  opecial 

care,  because an   incorrect or faulty counting can cau«o  irrepara- 
ble dai 10 ge s   in operación. 

ncfore  the helming of ..-onnting,   th«   in,«;, .u. ions which  usually 

are delivered vith   Mie  n.rMnc,   r^-U\ ].o l;,Vo„  careful  „oHco of 

It   is   ¿„.portant   Pu,;   , -,,h   :.n.-;L,„c-:. ¡on-   are   rented vrf.î.h   the ,,*- 
t;w:_l,r p'-'-'r-;-l,v ..i-ci.v •;„ „.,,,.,4.t. V,ÎK;J, 0,rV.vj^ ,ho ,,odl,nc> 

>[l"-    lht   ,'n'1    "•'•'";,1  '-ooiVorV.ini.  »raUiXHc:; 
r'"'i   '•-'«••'î "i^f-t ,   i:    i:i,   hoover,   vwS-.h vh.i.lo 

'•iVCn     i "   ili '  '•'••'v 1 ) » 

'If    Moi" i. • < • : '•'-1 U • 11 ( 

n 0 ; ; i 1 - i : h in 1 e ani.   ,'.i;v ,,'   ft. I'M ,' i M   til».'  inr-íirocfc.iojí;: 



•"•''••'•   >••"*., i.e.     'i-,.!,   t.     •    ...   .,     . 
ï:;   .'at.ïil.',-     }.,.,-.„.„     . l       •••>     .  ...,,   {;   j-  

"° -''•->•'-".'..My.                                    •-''••  -"J   ' •• •--" .-,. ,:V,n,;,„ 

s«* ),«,w.„ hJtìinn; K|: wJ   

"«»•toa  l„ pi„n. ,Jaio|i(: t" .    -   '•••;-"••'-  '».».-«:rn  oto.   »„ ,,c 

".n. should in ,„(,h ,„ n. J;     '"•««"»» •••«fumi.,,, ,-„hbf.r 

tM. »ethod of „„* ^ -"   « - «" »«,„«,.    „,,„_. 
floor level. '    "'' d" »^"lutoly ovon a„a !;trol0)t 

In «ny «„. no matter „,lt tha 

«on. by „slng fa„tcni 
C ln* ln< «,o ,„oU„tlng CJm ^ 

«~. —u- *, ,oida::;, -ac::: zzioc *• '"ochin°iu 
«. « «,. plMt ls under CO)1Etruc ;:ri

M'•'ld '7 -*» m th. floor 
ftxnd.Ua, en bo observed ,„      """"•  the holes *•**«•* for 
W- or cavale* for tmn^l¡¡I» •*•-•    «"en „„*,„, tho¡1<( 

*» to the dravlng3 of the _ f^    -  «^ «t «b.ol„toly «,„. 

hoi. or cavity for th. bolt h. ..   ,, °"" """ «>. 
or th. f„tenlng boU X\tl't       th*n the d""in« ^-t«. 
f«t.ned on the hole, of the fr-1   \        fo-nd«!«, .cr«. „0 

«- nolo, or cavities in £ "Z        """ ""» "«"* '»oly iroB 

For c»*t¿ng# the machine is *rt<„*. ^ , 

th. floor level. ¿ ^J^J^'t  ^^ «- '«- «" 

•ployed to check the horlzont.,        . " WUr lewl ""»" b. 

t« that the .crew caviti"^   ,^ V" °f "" "*Ch1'"'' — «" 

th. ce^nt has ^J^ZZlì:   Wlth C0,nenU 9rOUt-    — 
that, ere .hould bo tekon that „o t    "• ""^ "° "*tencd-    •» 
c"in..    ta    other word3      tl " '" Cte"ed ot "» — 

twi.t.d or cUt „„ it, „hie, caTo:i,r;f :r "Bho th°f"- 
.to.dUy in placo or h o-  f the „»chine io not 

»«y be dani0iIed.        
9 "art0 d^i«"lt, and evo« the fr«« 

When tho piacp of iu    , . 

trie »M!,, Lt ;:;;:„;, prn',cd- — «- *** - *«- 
I xpi... LO tlio machincf. 



1" 

„toojfl I,. co..:-.i.l.-«Ml.  •-•- «« o,r;.lM«. "'*'"
Ul;" 

of du,,..  >'o, ,.,-„ worhin CM  .. posr.Hu I. ly >«,. ..«ICi«c... 

I£ the removal of :,«w a,,,*   ,nu *««= i« «- -»-«'^ "«^*"» 
and correctly, it «ko- the pro«, ,tio» UUricuU in sverai way». 

£ circumstance in renpect of the worker,.- 1-al«, -„safety 
Tne cittu ,.„u-,r,, the work. The maintenance 
at work in dusty surrounding!, retard the won ,navl„ns 
Of a d,,,ty machine 1. often neglected. Drive «tor. among shav ngs 

.L chipn get overheated and the winding burn. If dry «navras 

£ »aw dust cannot be efficiente removed fro. the »achine, they 

can cause fire and thus much damage. 

». best wa, to remove shaving and aaw dust is to *-»•»- 

pneumatically from beside the Xnife of the machrne.when they do 

not seil a!l around the factory hall and floors. The pneumatic 

.having suction syste, has to be extended to the whole factory 

h,ll and to each worHna machine. The advantage of such a cen 

tr.lired system for the removal of shavings and saw dust is not 

limited to the above mentioned, but the waste wood gathered can ho 

".Id further in particle board mill», blocW,oard mills or cellulose 

mills. 

the fitti»., of saw dust or sha -ing piping in - Id buildings *ay 

present difficulties and extra costs but one ,a,.st , * get fright- 

ened at the», m such e«, in general, a piping hangrng at the 

ceiling is the only solution, m now plants under P1»»"*~ 
construction, it 1, pc.ible to n.aKo in the floor canals for «hav- 

ing suction pipine,. Then, the nhavinus en the floor can be swept 

through relevant holes for being transported away. 

Finally, we wiflht =trc,, that a clean factory produce, more and 

better good«, in » fewer number of werkln,, hour» per product unit 

and that it run» without any considerable maintenance. 



•~oy— 

! 

coi 
f¡¡ 

Lit 
i 

IM 
Oí 

t,t 

'   Ci 
IH 

;n 
O 

K 

o 
to 
M 

ì       i 

CO! 

a! 
Mi C2¡ 
i'-íi 

« 
! 

>1¡ (til 
O 

•H • — 

CO 

o 
M 
EH 

O 
H 

Ci 

g 
M 
C-« 

8 
p 

Si w 
IH 
M; 
Oi 
«<. 

u 
I5i 

O 






