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LJLLÂJUJUL1JUJ 

faa purpoM of thin study is to draw attention to tha uaa 

of «odarn t» chai qua a in tb« oouetruotion of a aaw oowplax 

for tha produottoH of furniture, at the ana« tims also giving 

í rateiti ens on tha problems »rifling from thoae tachwin^ea. 

la explaining tha rmrloua aubjaote dealt with, an aaalyaie 

lasada of tha theoretioal aapaote, whila baaring in aind 

«la praotloal aapaci* of the probi«,   Laotly, MI attempt 

1B aada to trace, «a ooapletely aa poasible, the long «ad 

ooaplioattd pâ-tii to bt followed in setting up a new produc- 

tion unit that will bt both effioient and funotioaal. I 



w 

1 »°°   COWqiDgRAfTOHg m !I?HK CHOICE AITP LOGATIOK OP THE 

FPODUCTIOW OR IT 

the key factors to  bo concurred  in choosing the Bite of 

tha new factory «ire aa follows: 

- A position that «ill »eet the requirecifltat» of local, 

uuiioxuO  ¿nd  ik¡ú¡íi,¿.:ü.)  ,'Wî cign markt to. 

- lintau» ecological disturbance (pollution, noiae, «to.) 

of tht surrounding er eau. 

- Possibility of obtaining  raw material«. 

- Kate ano limited cost of traaeport, both for raw aat- 

trial e and fini «had products. 

- Livi tad coat of plant and operation oonneoted with tha 

typt of laud (»instable,  therofore heavy expenditure 

to lay foundation, or restricted r * «aseaenta, which 

prêtent an obstad« to future expansion). 

- (franta and concessions of various kinds on tha part of 

public bodioa (tax exoenption, free érlf/t of land ate.)» 

- Availability of skilled labour at favourable conditions 

and in »ufficiant quantity. 

- Availability and .limited coat of priaary energy sources, 

auch a» electricity, or oh ani cal entrer próvida* by 

fuels. 



2.00    mmvnw or CTPWCBIM wmrnm 

Once the product to be manufactured hat been ehoeen, it 1B 

ntoaaaary to eatabliah tha annual volume of produotion and 

of aale a.    This cnoice, made with the aid of marketing tech- 

niques,  «Grist V-  f.ht; rç««l* r\f na-*^cl c:Mr-H—   '',ou ; rv;   :'•"a,.l- 

uation of the «reaa for whiuh the new proauot ia deetine*. 

Uta voliaae of annual produotion will have to be developed 

in "type environment e" in aocordane« with a percentaje dis- 

tribution arrived at through market reeearoh.    The individual 

environnant will aubaequeatly be developed in "artiolea". 

tnua, it will be poaalble to obtain the annual quantitiee to 

be produced for the varioue artiolea torning the linea plan- 

ned,    the articles will then be broken down into pleoea, thua 

obtaining the annual quantity of pie«** to be produced,    fhia 

quantity rapreeante tht baaio figure for calculating the pro- 

duotive potential of the plant, and aubeequently for dttenain- 

ing too «mount of raw Material u«ed and the budget involved. 



3.00      UROì310» CS MKtNEÎ« HiE-'.r¡ói» AflP ?.T3 PBOXPCTK»» CAPACITY 

In ordir to i'ìentify the  technical chm-f-eterietio« of the 

«•ohlnafi &a<3   the typ«*» or ubtn'v  to install,   .1*. io naceesary 

to deUralti«  th<* --¿'-»unfit - t-> t?e produce'' Jr  «neh individual 

phase. 

Through th» proc*«s ^f prfy'wtlcrj. mif'S^^tln/?;^  »rWch we saw 

in the previous Rortíon,  the quantity of pieoe» to bt produced 

is obtal^d.     Oonaeyvent'iy»    ime quantities* of materials re- 

quired will hsiv» to bt» c?.l-:-tiJmte >., 

It suet b« bora» in mina that, ** ooneiderable number of varias- 

se* figure in the nnrwti   production of various kind» of plant« 

!Veverthele»at   it la i.-uct?atfary io iietrtify certain parane tar«, 

•o that the«« may JKJ.V« very raliabit» indications for determin- 

ing the production capacity of  fclw œaohjr.eo being choeen, 

these parasetar« may vary both as a f\motioa of the type and 

of the quantity of *>;rai tare to ot- mamifp.iturefl,  and. in rel- 

ation to thti various typt;/, of wchia^ and plant consiAersd« 

Hi« figures  fee be uned aunt be  realisti«! vmlues, obtained fro« 

earsful studile of proftoction lin*n Lv. various factories.    It 

is therefore necessary  for the planasr to have considerable 

experiaace through dí.reot contact vdth thee« engaged in the 

field. 



3 «O1      CALQCJLATIOK OP SATURATION OP MACHINE AW) PLAUT 

As a function of the quantities of panels to be produca'! 

and tho practical productivity values previously established, 

a calculation can be mad« of th« saturation point» of the 

machine« and plant, an i ' fihovra by the following example. 

Thíc expropio reí are to calculation of. the saturation oí a 

•quarlng-up and edging lin*. 

CALCULATION OP SATURATION OF SQÜARHO-Ü? AND EDGING LINE 

Xt«m» 

Pannelling squared up per year 

Additional 30£ for equipment 

Total pannali in« squared up per y«*r 

Actual spead par minute 

Line working time per year 

Time available per year 

Lin« saturation 

Figuras 

800,000 a 

240,000 a 

1,040,000 a 

6 a 

173,333 «in. 

105,600 aia. 

1641t 

Th« tiae available was calculated takln« 220 working days a 

y«ar by 8 hours a day.    With regard to the result obtained 

fro« the previous count, the following two points amy be 

madet 



1« $h« piturb wil.'i  GCUSI»^; of  two r .^ncit^-of? line»,  one of 

wb.ie'-. la •H»í.urut*'5 at   iO'H mn'i t)îi> oth«Sa   at $¿$. 

2, Ehe plant wM\ -Kwn^t >4.  f»n» 'Lìae^  wM.ch -iilX«pör»tt 

with two working siili c&t   for <* tot:al c-.r   1J, hour» « day. 

Til« »auc woxxiag; wpthoi will júao br mod for ail. the naoh~ 

inöö ar»6 .•..i.ix':itff ih\\z !-;-:-\:aiiií.r¡fí «i'* ,ïî»C 5 &!--»« figures for the 

flaaX choice. 

3.0» &»sripfc,*?fl pf jfegjsjyyy allatti 

3.02,1    Prépayât!oa of HôHtm Panels 

The hollo/' pMi«l xr iwr^ftlly coti.iet.ri.»c-!.ef. with a fräs« ob» 

taineâ with lenitile of laaxp<ìr;*ivf», soft wood,   Theae length« 

have to be rtrlti¿ out, co ¿*» fee  avoid Mabnequen*; d*fortiation 

©f the etri»» formine' the  fi-fssuî,    t'ho di yin« -'¿restaient la 

therefor« oí" c"<í*t íiiinru-i^l im;i.^rt'.;'C-5t.  be^nuee it makes 

it possible to reduce to a DU. Olims) the waste involved In 

•ojiarlag-off W  th« discard« la g«u#i?ig.    Th* dried and 

season«1! lentrvm   fi'* tbei 6*iactï^ by me*Ciureaent:    this Is 

done with manual or automatic,  slnóíU-bladü butt-gaugs** 

with tleetroaic progrmming of the out«,  or eleo with araltl- 

fciade butt-ß&ug-ia in tfe» cas« of large-scale sroduotlou. 

The ay stette for obtaining the attise forming the fraae ars 

sjaialy twot 



1* The width of tbffl atriy ia obtained from the thioîmeeo of 

the trigina! plank*, «hiüe tho thictaioae of the atrip la 

obtained by cutting thr.  pi.*3..jvn ncr-x-iii   •tui'ir AI 4th. 

2. The thlckneao of the piente ¿.Glumin.«a th-   thlakneea of 

the atrip alter the plank baa b*ßo planed,  vhj,le th« width 

of the atrip iß oMfliiríu;   by culU^ the :-l?¡;.!i   "iatiç. i »,a 

length. 

Thus, two différant type» of aaebin« may be uaedt    either 

the eia.plo multiblade type,  or a machine that olnulftaneous- 

ly atralghtena and planes to the lAieknea» of the plank, 

and outa the atrip« with a «roup of variable bladee. 

The Materials uaed for filling the inside of the fra»« nay 

be wood or paper. 

The facing panale may be plywood,  chipboard, or various 

wood ooe>pounds» 

the joining of the atrlpa to form the fra»e »ay be oarried 

out either with setal pins or with heat-aialted glue|    this 

ia done aanually for anal!-seal* production, and with apeoial 

•aohinea for large-acal* production. 

The pressing for the formation of the panal amy be dona hot, 

usually with teaperaturee below 9C°c, ualng présete with 

tablea and uric gluoa, or elae cold, artmaging the panala 

U ataoka, eanloyiog vinyl giuaa, and praBeing the pila with 

euitabl« presaea.    if the preaelng ie done hot, it will be 



eaaential to provici* m adequai«» warehouse where the panel! 

can be 3 «ft t=^ cool off arsa lotti« down before farther pi*oo«a- 

sing« 

To SUB up, the rvaehinee to be used for preparing hollow panels 

are the following* 

- Wood driera. 

- Plank eutt«re (ain^ie-'blade or aromatic). 

- Multlbla.de (with or without planing), 

- Frame aaeembly (by hand or tfitb automatic «achine)« 

- öluing machin«« 

- Prese (hot or oold). 

3 »02.2   Venaerlag 

3ms preparation of recevra    a tart       with the ehe et e of tóale» 

hoard, which are bought in packs; they are cut into lsaves 

«mich are »ultiple» of the deslr«3 width ana joined, to ob- 

tain the reqvti.-ced. lJ.*&n*>iona. 

These operation« depaed very nmch on the ability of the oper- 

ative»    Indeed,  in joining the leaves, quality and technique 

ara all-important«    Once Joined,    the leaves have to be nvaiber- 

ed. 

the maculae a uaed for preparing veneer are a» follows t 

- Marking gauge« 

- Gutter and trimmer, 

- Joining machine, using paper or thread. 



ïbt pawils cf ;/!?/'.   'A-,   ^v.,v£<.   r.-rT vAvi^w amyosinri»tee 

that art pwcbcut.;  ; <.r   t'.i :   ?«.>-, •«  ':r¡;  v¡.*:\i, -r^är-rf* "„he» in 

•tanti«rd  •)!-!«n«..l••:-•.:   .vu,«   [o   ;• j,*. v\.;r.< •   '.¿i  ;.L* xo«nur«M«ntn 

dtalr*<%   hyftfb.f   J.*..:.r;   o.;*!  ,u..tí-   .U;'C--,.».a1:  scinti     It  IH 

aeatatial  w luv* ..»  -»i..^» •.,..<..!!„(» *a> v¡j*;'iol*f  .uayü^ otrtui 

regard for t*i» Un*  .."•*!   tv p. „dTi;;^ th* varios   m t.». 

It is fharafore ici; .iry tí «..vict * cwaf.:! study,  in ád- 

ranos, of thn «««*«:;* c:..j.li#: rueu*,  «fiicli ,.?> «no;- oases will 

har« to obey ta« t-ancay»* -Jf ¡Uff-jvrtinted out» (ata Attaoh- 

•ent He.  1). 

It io thorefoi c runai .¡Ted th*t a vo~y ¿jood <r/at©7i for avoid- 

ing waste fwl »&r:in* thr t**\ u>* of   tfcie la  to section a 

paok of yanels loa-iv :i,ic,li.>f  ..f+er "hioh it la auto»atio~ 

ally tri ¿xî»rv*<i. an<i í'ctíifl txanwurf.?-»ly by another sec- 

tioning ámenle ttp  ooiibinnù wth  Ar previous» ona in ent unit. 

In tal» wj,  1v in iwa^la to '>b**Jn roatlral.vg with dlf- 

f«í,ontiato't 'U'JB, 

The *acaíü*i'i  .o r.s „ i¿.:.   vt ->   /'.riour >índa ead represent 

various o^vtrutr ,iuCI  ;vi-ioi¿,a<*fj    tuo ohoioô will be basad 

Ott the daily a'íaJtl^   •. r «ír:o. ua   t--» be nrotlontd.    The 

»aoalnß choren «ay î>* rf tir vr *iexl  typ» for feaall-soale 

production ?•-»>:!«»•;!-s vai««  n !tt.,rl»i sectioned i »bout lOav* 

in eight hnii-a;,  *r cf the ¡lorliîonlU  type for cowing pro- 

duction,  '.& a functor: i oí' Ina s'.it^aa ion planned. 



^^p 

A ooaipletd sectioning plant constat« of tho following! 

- Auto»at.ic lender of ^eka of p-mala for eectionlng. 

- Machines   -   r 3eîi#iturliniil out. 

- Automi in tr«wier<?r cf pa.ok-s of B+ripB» ,   * 

- Machin« for traniiverae cutting» 

- Au' v^i-lc.  •ij...V-.i.,-=j.r of whole cut yr.f.fc. 

- Equipaient for sortis« piles of panala. 

3.02.4 Praaai^ Ling 

Bit application of eineer to previously praparad panala 

(hollow ox  chipboard ;  la done with hot prosate,  which may 

hare tablas, er ala» b« of the iontinuoua--eycle typa — 

thla ehoica io basad on the quantity of panala to be pressed. 

The panel* before being prean«»d, hare to be rauged on thair 

two aurfacea, ec as -to obtain,  for equal thlcknaaata, per- 

fectly identic-1 panol«»,    l'ho çaugintf machine will prefer- 

ably be Installed ic Une with tha gluing machine and the 

preen, BO ae to avoid feeding-in and unloading panela Merely 

for a gauging operation. 

The gluea uoed wUb double gluing mohines are of the urio 

type, and nay be either in liquid or powder form. 

A complete preaoing unit for large-aeala production is thera- 

fore made up of the foil owing I 



Doubl« <**¿uj»/tng n.fúilne, 

Double ßLiiioß »aohlue. 

Single<-ch&aib.?r i.vma «,i,h a oontir-uou* cycle, or wi«k 

tablet». 

3.02,5      Squaring, up« gating and Prillila: 

ft« ohoicc of bliiB typo of plant reuet be carefully thought 

over,  evaluating the <;Uai*t$r ana  type of production to be 

turned out.    ïo this enfi, a number of important consideration« 

on the following subjeots should be borne in mind» 

a) the productivity of a line oospl«te with squaring-up and 

edging —  by cowplete line,  »a mean a line foraed by 

longitudinal eqoarin^-up. and edging, pieoe-turning device?, 

transfère» equaling-up and edging, and a drilling aaohine — 

strictly dependa on the quantity of nia: .ar pieees fed in- 

to it. 

Indeed,    as hLown by the curre in Attachment Ho. 2, obtclv- 

ed frou figures record?*, under actual working conditions ( «ia 

abseiesa indioate» ti*e quantity of identical panels, while 

the ordina*.* gives production per unit of tiae), the produc- 

tivity ox the line is optimal only fro« 1,000 identioal 

panels on.    It la therefor» obvious that if the quantity of 

pieoes to produoe \.a auch bolow the aoove value, the whole 

line loses effloionoy until it beoomea uneoononioal due to 

the very smell c.uantitisa of piucos (100-200).    It will the* 

be advisable to split t*>« Una ap in two parts,  thus gettine 

"aonolines". with an indipendent drilling group. 



Tha adwmlìfegte of mo^oliam ¿r» sp*'i.x».l4v  í«O\ 

1.      Bty   r9»OVljf.«¿   Vs.-   -..J*'i}.s^ of,  k'»ûTl;c   j I <>..-.     t<i  1 .¿.«.ft,    uV.; 

ti«<l raqui, vc».'  ¿or   +C'.»l;. :>v  'BV O t;  ,,-;    ri.U..  -¡:i ffoc >UBtc "' 

for toy tfhfi dril.i ,',ntr ön,r.>ii t:-t Ì   '.. r   *-rn*i*\y   -Pática«? «    is-> 

daaù, ar im-rcar * «:1 up io  '>.*• j n. piv-au^ti"!^ on» '. ~ 

S-tó' í •-• ;••'<;   {•...•; ;.  *      ,.-.-.. tl .*3   k.i,i,'.'   .    ...-), 

2*    If a Meohanical ífcult o<,em'f¡.   ,v   %> offrit ia t^t» opn*-. 

atioit or l»filríd>¿*.l naiiíin«*,  tr*. '..»heir aoçuaace of 

siae 'd.u** 1«?*» BO-" K;re *&  avopr 

If tb» l'Un* ,LS tuli« fivitOMf-.M -, w.rh   miom/Jt .ttmdiag and un- 

loading,, aüd tha gasarla*-¿p naa algin« oparatloa it parfonafiú 

ay a aaeldne <*hoa* noaaii"uiBe.":ti» a,-3 •ihwai'oft t* aaana of as 

alaotroîito pre«?¿met, tin: tua. ¿s.; ••>•;.<, will b« .*. coBBider*tAe 

laoraaaa in producto, v-iív 'ft niiBc'.-.u-?^ niu»:- 

b) It la latoroatin^ 50 aoto i&a gohfevio.c? -j^ th« ourv« aAo..,* 

la Attacb*!»mt; Kcf   i,  *?hígh Ind-eatrs I3WJ orortoetii» that 

aan actually b» cc>o.oved (»»trjn *#:? »ur.ut») ft!J -a ftmotlo». 

of th» leagfeb of fehd pifce.«!« balaf, v#orkwi?. 

On axamlnlutf ta« ounr«,  we firm *i, t,   t^j.v  :T,-r placai» longer 

«kan 150 o»,  dose productivity no* **rv «rtatly} balo*» taat 

valúa»  then le» ti marictd drop IR productivity* 

ObriouBly   ;M» e<»aeidemti:»r, if« r«,..ic&*«jtftlf bacauaa, at a 

fune ti o.   ,,f t¡>« typo of 'uMltu'-t arortuoud, product!v* oaaaol *? 

akatafaa oonaldorably, and oor#»qu«sUy tà* obolo« of ta« nao? - 

Ino* ana thftir ehax-aotaristioa »uni a<:- crrefully timCuatsd in 



the ..Aghi, e  tàe ebov«»» 

3.0; .Oc    *ju vi'.^^o.• ¿«u*,,.  ;•,.r<li?:...•^•¿¿•ux,..'jutttldç Jhej¿it;. 

After the í*vtom*Uii •»pei4>?,.V-«c, (.f tí.r,.win^-ni)f adding and. 

drillin/,  v. vti:,   chatty ,9 BÍ»(J«fs«.ui- U> perfom oertaia 

job« outrai   -ih«  Un*,  r*íiM-, laOiviòual «aohlr**, auch «er 

the pwitoip-s.îîh,   «** reit«.-, «dgln* -,f   r-r^c* parto, and »peci,a 

Madia«.    Ja addition, oartain importent detail* have te bo 

checked visually, anu evea »anual repairs may b« neoeeeary. 

falntlug «A4 aandl^ repreeent,    or the furniture »anufeoturv. 

about  30    of *,« »,v,l s yfoxi-it^ oyol*.    Moreover,  tala eyole 

in e*treae\y mrimbU,   -ZeneMi«?   )n tia„ ^ of flaiA dttipr £% 

In thin motion, «e mmrX •*.;?   .h*nf<v«* to b* »nd© to ee- 

tabliah ..eis,«;,n ba-ù;   c-^u*-, ,-a vi   th« prubl«* so a« to fir« 

alate or-he« te «.itw.'.n* t-ie typology of ta« plant. 

A»   SS8äirÄt.Jk£llal-ÄtJ^.»^ÄJUL,S^ 

»e wood«» «dgi:a of p«meií  u-o eundad ¿a th* *d*in# line, 

if taay ara atrai^u, or with «  sarete • achina, aft« aquil- 

ini «Pf  if they faavo special ahapaa. 

After aandia*,  the pile«, ^ ^^^ ^^ m t0 fc ^^^ ^^ 

and after that tí» mj *\&n,  foP anpi ..ontioa and dryia« ef «he 

dye, which *s uprated oa, una * f,w eo*ta of paint.    A&y franai, 

ar aay other  looa^ pie*ea.  to :*e appi i au to the furniture 

durian abavbly, ere dyad    and munved by eprayia«, aad drifi 

oa trolley a,   whioh pa«« m n»t*   t l<o+~«ir oveat 



••    8»><l»m cf 'U-.--& 

Th* ao.. {• adv¿ mï>')e er.-*':'» .c %h^*   or wi\â ..^ in lia», 

follow'   by •:- "• .   • <: .,i..;/;•,>   •>,    M    .,-•.• ci.   ¡o-c 

raid  imlcsô'Vn.•  o »•fs':'/ »!i :à...  ¡^.•• 'ï>ï.ïW<ï'-V... 

To ¡¿.i/*,; ßa'';iR-»»f.'-o. i..; ;.-.  „;-c í.V .cj-áua haa   *o b« a eoabiaatic 

of SfTvTrra   ^ '. .,;..* -.^  'u--v;;-< v<  /\.*~\   .früher orcea*d or 

aot¿ ?JÍv.k •}-.u'X-"i".i ur ^'í,l'.rir 'Upoadíít^ on the typt of 

vaasar io *jf.  n&ivit-d.    H .fw p¿*«f arabas   ¡îO uaa a coabia- 

atlon ut •{!««?*••   lù/AaJvt  í."ipo::* with diffaroat t^raia, :la 

order to obscia in-.', :«<M.gfcia« ana f Jairih3u-ig o* the panale 

ia u Biagl« pa«!*« 

Zaa productif! ty oí   »hs; m&. •'Mm la .vue h that it oaa «Mil? 

ataad up *,o :«v  daaaad fr.# %hz MM, 

0»    flrfiay. ffood 

faa dyc<Á.ii¿ oprv»ti»,at éic,¡ It rarformjd in th« lía», 

•ay b» c»i -ri ou aai-  "il! fflauilcp-j operating with rubbar 

rollarti,    ftith  £¿r.üH »rath».re* it i«* peaaitbl« to t*a« spirit 

dyG&f cD-AliBBCíyab,  erf   nk <tyas,    «achinas with snoaga rol- 

lare ax#» used for w :.er l^-af» (aav*. rabia,  for axaapla, 

for walmtv),     Ox-yia^ iai«e p'i»:-H  ta an ov«a which la a 

•ixtuf of lir^re-vad ray» a?iâ hov ai«,  drying ti«« varias, 

dapaadiag o?a the ftye us^,    **>«  Ja/'i«« of Hwrfaee huaidity 

of tha paaal »Jhouli xw¡; \ui<?or aay   Tiiftianataaoaa txeaad* 

10—12j6„ ao au not ki. progne ti« vadoroor.t fr« ntlskiag, 

•r eau«o patohaa to apptur on ¿a« van?fr. 



(•   iJBíNnlíWÍB^^W» - mofla*-  • * ,  Vi    •   • .   . •- ^ r ^^., _^ j 

la alatuuing new nlau,  th* prubl»«a oí Indoor and outdoor 

pollution »mat h« ìVT>.-,   -,n «'rid. 

Indaod^  la BO«»»   ;'1v;rr.i-i.f*ai(r there. a*-j l.-.w* on tht oubjat «. 

thnt aev«?rp.:.^;;h<- ,-ft».. 0i  p>- loin wi i;h .-jolvoata.    On tht 

o*h«r h<mHj  +.n* „a> nt-.woduoina; aa*#w hnvo now alawot 

found thi» Jdf:.*T PCIUMCIVJ. a* th*t  m» il tha boat peu«, 

tC   foUtwrr. 

I» aay o%ao, r»Xfjìt ha* to o* aueb toot it coa uao various 

typoo of point *x«d nroüuoe different finishing offoeto; 

Urcly, thay mutt \* flOAîblr..    The apood of production 

of plant ha« to b* «arafuJ.iy oalQulntad, dapandiag •» tJio 

typo of Lini&h raqutiel,  »^d o invoquent!,/ ih« nuabar of 

paaao« raquirmi en the lino to obtain &• produotioa aiaiod 

at. 

fho pliant »aupt bi   e île   .o e.upl> pai it with rollara — 

oao or two oca'.** •-   nud cüyín*. cw bo don« with iafra-ro£ 

las pa, rito ultra-violet laapa cf v.wjráug powtr, laalah 

taaVJe • eoat of palai tr» bo driad in 10 ainutto, or alao 

with, ovoca in «tal oh hoi aii  o: roula tea undtr praaaura. 

it thkë juKfeur«,  tu<   -topi» of flniah daairad haa to bo 

ohoaoz*, and th* fcl.-.oMn-, ot.*yinati«na «ay bt bads 

a»    »-a mwieoa say b<* '.eft ae it atonda (with opoa porta). 

b.    Pirat,  thi uodtr^oat,  »nit.h .iva boon appliod with a 

rollar, it s&r,tki tri ä« lint, tata a vary tala ooat 

io aprajad 01 to fi tu ah (ooai-oloood poraa). 



polyuronide   .-,.,•.,     '.Kir. »*j"'i ^:>» tí.' * > a leí mit" thtn 

•ati',«S  *\f.*r «íM^ P   
fJu-:  -JV-í <. ^    rii-iaMn. ; ¡;0ii,t  io up- 

plied »  ^'v.nr <v •%>-. -„• «•-'<,-.M^;.;V:   ;.'*'•"•,  e* <>!.«-^ (»a acoth„r 

Uflit    ( .V.l.í.!T-'j    .ICi  .. K>, 

to dry  polyur*tttcja# or p>î/e#i,«r 'voduaif» applied Ml « 

»wy till» «:»»t? th« nonnomnw «jet"a of Jxyiug in by k«t 

•it» in orón« that m¿ b« -iT the- KU5W^ typMt 

- ftrtloall tablea» 

- •oriiscmiiil  bí^lj», 

• ioundiibout typ*',. 

fkt eholr?*.-  c-r <?-••* af Vara--  f^auamr? sr^ tt  ,a«lda4 larr 

fOllOVltWl 

- 3pac« t»^ai'inoli. 

- coat of ri «Ti-v. 

- OliarftcteiiPtio* oí Hit patat t<. ot ariai« 

la* aaaAto* of ¿ari Ac i» An Liu«.J;." n rioUcat» up«~miHa, 

M% oaljr baeaiL¿« of tHa -wtyc of the prjduet, out alao 

baaaua«, ©ine» /try t.rm 'j>j«*t 't ia.tt.oiaj ha» to b« 

BOVOA aa4 ih« •-íp«rr.U'Hi# sv« r*nt. UC. w- ty i^lat, It 

la aaap to JTWIJ intr» t:*ou..ilA w! %h XI« r\idwh« 



Xa Addition, not only tao fiat aurfae«», but alao ta« 

•trtMghr or «ha pad odg^s hare to bo «aadod.    It it there- 

fore advisable for the plant for otiadin^ palata not to bo 

•emblnad or eolnaid« wttfe that ua«d for aaadla* raja; wood, 

and tbaÇ,   la any c*»ft,  i* «hould b« ••parat« from ta« lia« 

Ulli»*  'or ••mìyina th# undercoat. 

•aaa produotioa roquiroBont« lad1oat« tilt a««d for a pap- 

ara*« plaat for ta« application of flniaal** pai at, tha 

aaadln* plant eaa bo plaood in ta« lia« with tao lattar, 

tfaua alUHaatiac oa« loading aad unloading operation. 

far oouatruot tonal raaaoaa, it aay aappta tfeat ta« fiai*, 

la« paint i« applied by a »pray afttr tao pi««« of forn- 

itura haa ba«n M««M »d, iaotaad of boia« pat on at a 

akiaaln« coat,    tao», *ft«r boia« aaa«ablad, ta« pit«* af 

faraltar« will bo eprapad «ita fini «mia« palat asi dita« 

la a hot-air o von. 

•• *lUâ ta* FHattiM of Aaatmalad F^Uftn 

Far oortaia typo« of pari od furaltura, atta «m sa*tl«uoa 

fiai ab t  it it a«cooaary to parfom all d>«laf *ad palati a« 

oparatioaa after a«»o«bly. 

la «tab a oaao, %*• fvuattui« la aa««abl«d la th« raw rfcat« 

aad put iato a pl*nt c.rjmi^ttm^ of a auooaaaloa of «ararla« 

ataaa aad drying ox ^ ,,  ,,< rmr.ot** to oaoh otb«r by eaar«yor- 

balta*    In tai« *a> r   6h» .J?. «io* cf burnitura aovoa forward 

»t a apa«* taat d«p«ad« on th« atnbor of pi«««« «f furaltyro 



that havo to bo 'orodvc»^ 

Ik« foJ lowing i» til« ornar if operation«t 

- Spray-dyeing —   9*v»u»l «:0&t«» 

- Dry in* of dye ir h o »-air ovour. 

- Spray lag with » «uto attunes« having » tur bas«* 

- &«noval v£ "he iuttt-j;r V»Aùì U, coti.. 

- Drrlac iB » aot-air orw, 

- tarayia# of Mitral o oat« of unii roo« t. 

- EryiaéT In hot-*tr ©van of uadorooat« 

- Sandln« by hind, 

- Spray Im« of finíanla« palat, 

• írjrimijin hot-»ir o von, of fini anlag paia t. 

)*0t,6   Automati««, «y» »f*fr ||4af 

ai*« coat of liHnui- and t>> » doolrt to obtain ta« graatoat 

««««ibi« productivUj  from fctto lino aake lt adrloabl« to 

tall autonwtie faodfc gja? otaokora for tho panol•. 

la fait,  tho pirforaaao« of workaoa attandiaf ta« fo«4a of 

lia«« vario« *raatlj, du« to both physical, aiuti phay etologi aal 

fatigue. 

rrtai of ta« f o#*i and tirio otacktre aak«« lt pooolbio 

•ibi« to cot round thlaTUvantafO, «ad «loo onabl«« produc- 

tion to b« progrumod with oartaiaty and proditori.    Th«ro 

ar« «uitabla »anhiuoe for all working lino«; the «oat wido- 

•praad «yet«*« consist« in raising th» panol« by •••a« of a 



onction device,  BO thut  there ie no question of the surftet» 

baing damaged. 

The more monem machines aleo aak« it posaifcle to wrk with 

panels stacked 1,6 m hiçh, rlthout having to have piba or 

amnken areas in the floor,  -xnñ alti- enabla down time due to 

the In-viin.?- •-••;•.' -:.  ' -..;'?. -,-   ,-:••   *•;?.   ./*    : ,..-  ;.-i)(;-",.   ,. , t,,  COTTJ- 

letely eliminated. 

3.02,9   Pre-ftBeembjy and Assembly of Furniture 

The various operations invelvlng tbfl pro-asaembly of metal 

fixtures, frames, •"<>  the BBsembly of the structure with 

•ubaequer , fitting of door» and draw*A-« should be performed 

with equipment and machines tbnt win ensure a continous sup- 

ply of the goods from the warehouse, located after the pre- 

assembly bay, into the finished-products warehouse. 

In choosing »quipmeiit-,  account must be tftk-en of a serias of 

rulas that have to be respected a« far as possible.    In par- 

ticular r 

- Eliminate all useless movement of «ateríala. 

- Store all semi -fini »ih ed goods upstream of the assembly 

line, so as to occupy the minimum space and enable them 

to be removed easily, 

- Avoid placing parts on the ground and removing semi- 

finished products once they have bean put on the assembly 

line. 

- Perform all the pre-aosewbly, assembly and paoking oper- 

ations, whether manual or mechanical, while the pi eoe of 



furai tura «ovia hìovuft. t> .. »t,j«îpblv lia» 

During i»r«-n*fl«Hïb^ ,   perfori? a//;*r W Un* o parati on» lift 

undo «ft,   ¡-na ':<;.*• "V-.o^  th,;".   *3»nt;4/ ».u»ilnr part» «util 

th«y »r*. .;¿*n"*4Tff,*,»"o ¿s -\ i'u.•<;•:..*. )n ¿:r tW   "»«tab! ' shad »»- 

»lily  prigran'-i';«6. 

Tw datuxwiaa ibc ,4^. -.,i,,   .;.  «o**  i.i¿.¡X*;,.-ni panal« in tLa MU
,
»> 

nanna bafora aatfmMy, and ernaaquantly 1¡n* '..re* rnanlrnd, it 

1» naoaaonry to 1a tarai TI e tu» plan to be followed 1B 

min« «ui»«pbly, as í o I.I-"•••»; 

- For aa«tmbl> to aider,   tfc« nn¿?*ted~procLiiet northou»« 

prori.-i.«B rtiswd íp&ea, »tr1>n# tins **!«»«« batwaan 

ntnnuaat» for tfelfiR arid   ih« »it «i» of pi ou action, 

no nil th* parto p <>du.cad nr* «.»tanhlaa.     In sunn » can«, 

tnn apnea raaenrac* for nam«fiaiilvtc! good« 1» ralativaly 

for nanonbly a<.ocrdi»/r to  the del5.T*ry frofi'MBe, tat 

•nai~f lai «had ¿roode tir* r «nova J .{>:;» th« mrahouna only 

to •••t raquast« f^r good.« alraa<i>  »ol<t.     In tai» anno, 

Mi« finl»h0d«good» wanshoua* Nipona« •»»liei-,  «nil» tfca 

«p«.o« for tv.» *3M»ì--fjniuh«»!Ì  ^*»-.••!<> .btcro*.»«!« eonwidaranly« 

»«••ably plani any ^orinint of tfc»» folloniö£ equtnnant 

t 

A nmehina for the cutoìsatic ijaßfert,».--n of pin«. 

A «achine for *.u.*il.Ww   irìl'i :¿> operation«,  or ponti bly 

tfca nutomallc .«.npli.-^tior« of ;:.erc«l*¿ typon of natal 

fixtur a. 



w 

» 

- Owmer balta or ilntiad ooavaycra,  controlled by 

w*t¡>WG-t;r*.w\ n-otQv;\t   t'.tr ;*>r*'aewwtííL-iy;   w* wìi oontàl tu-;••»*• 

for aquí paart *nd p.,n?'U»a-ì,i<? tuoi«,  «• w»Jl as contain» 

ara íor »*fcal  fixture» io that tht optrativ« MUA raaoa 

out aud  t*Jre any  part-   -ir tori» )m raqui roa« 

- aAi«*^»!'    ì-'.j.-'.ip u nuu, 

- Slatta eonvayora, uuiyint paris io bt flxaa oa ih« 

atructur* of tat pino» of í amiturt a« li aovo« altas 

ài a noi apeftiJi    doors, dm«rerar  or othar paria« 

Ai tha and of ih» uaaaaUy Un«,  t?i« iuntltura hat io aa ault~ 

aaly prattotatf fro» daaac« ùurlag «11 tha aandlìa* t« ahloti 

li ti aubjtctad» whether in ator?, durili« iraaaaoriaiioii io 

amrtho*ia«af riaM up to it* dal Ivory io ih« euatamars    Slaaa 

ine    fumi tur* la vantartd and paiatad,  its pro tact loa auat 

bt auch n* to «meure thut expotura to ih e li^ht will noi a a« il 

aolour of tha vtocl. 

For thia typ*  of »roauctUa, it is noramJiy aad« of packing 

eonwlftifUi  ,>f c-arahu:Hd bo.\*a, .loruer \1 <;oas amde of polvttyrtnt, 

1 paddaiî pap«;   fc     u*W<%tc 'ii;rfw'f»i, 

Atra la apect*l enuiaaant t- help cloat tha undarald« of 

una bo KOB r 

fha nloaur« of  the V^xna, deptridin* v\, th'¡ aacunt of protXio- 

%4aa, a*y ba parfom^d v*ith tnpi^or bin* in« aachin««, whiah 

•ay at aaaual or autoaaUc. 



3 »03    Tntgî"nftl fxc^r^nrx- ,K-A aov^wt of MafrsriàlP 

The unie cufîR of u;l rcnti. f'U. t¡ <<\) un Uni t    perf'nûfcd by 

forkltfts,  yrr-ifc. :.;>.»;•  of +i".. e*l';ck..rj.r;a:»   fcyp«,     The*« capacity 

varies r  dentati .-'n.   >.„  ';..<i  t^. p¡? o" »a:-1 e rial  io  bo unloaded. 

However,   it i»- preic.î.v\^\î w nave ai loaet one iruak that 

will take about \i  quintals,  for tho unloading: of heavy 

plank»,   chipboan     or vencor. 

for the transportation of mufeerifda i'rom the general arrival 

warehouse to the placea whtire it mil he used, UBO can bo 

Bade of emolí hand or electrical  tai'ck* with » loading sur- 

face ond a driver's oeui.    Tht» movement  oí the finished pro- 

duot when It loeveü Ih.*' Zftuvnbly line,,  on ita way to the 

warehouse, and frena t^« latter to »j»nc nenne of transportation, 

nay be by aeano of trucks with frontal,  pneuraatically-control- 

led gripper»,  or by OVC'.'.PI»'] conveyera,  which automatically 

pick up *h© packaged furniture und put it do«m in pre-estab- 

lished nreae. 

The movement or Mtcrag*! oi  all product» in the course of 

«anufeeture  «airea plac-j ^lt ng lauen coiîsieting of loose or 

controlled rollere,  prop, ri y protected,  or, in tho case of 

transfer from one ."> m t> --wother,  in trucks running on special 

rails« 

Feeding tao astcsabiy 11 un riih suKÌ-nntnhed goodö from the 

arrivf.l «tfertv'oure or fror» tha pre-aoacrahly area (drawers, 

door» etc,) w.%y K3   affected by means of overhead conveyors, 



fitted w^t1» »peel'O.   '-fc'-':, -j.r:.    iquipcr.ut» 

3.04    Ir.teavil^y_.î.ns ;•r.apo^ Wo • içahor 

The ñora í\*? phi P ti uifcra». ¿u'd cf>r%pi»x the waohiaery and equip- 

ment of the- fvUTiturù ti&nuí-tctiirer la, the mort necessary is 

is to hi.va a preset* ejaintwrajM« depiurtant»-at.    For productivity 

may well dopea   laxy<9iy Oï; its efficiency,and   so may   the whole 

factoryf  too» 

It ia themfcrtt nncßesary te equi;. ¡: d .¡¿artnent with a series 

of machine? t?-.t vi31 make this servir« selfésuffioisat, and 

able to ôwax with any nerds that wry eriae.    The machinery 

andsqi-ipi8Si.it wiy iv thw fello /ia^s 

- Rl.'Ct^i')--,4el.i«r<-.i 

- l»lS3* rie   'V: '. Xo 

- La;\»6. 

t litliirg m#ü>iinen, 

- FleoT.rie&l ts«v  ;.ench*e« 

- Tool sharp'incili, 

- Measuring *.Tj<5truia«»t3, 

- Mlsosllfinr.ou;» e^ulpm^nt    ad tool 3. 

3*05 SjjjBBary ui mVcbiUt.ry^ and Squlgcent 

Raring de ¡.ciaiaatl the worJt to 'O-J dr.;,* i/y the »achines, the 

working »ryolfc,  as *»<; hitve .ieen AL  rjiwvlouB sections, a comp- 

lete 1 at w-iy >>* dravi u^,   /v  production centre or machining 

line,  &:•' 'ir« tho  f'oLj.c•./ini» t'eroioai chaiacteristies, needed 



for th% 6ofimitici, of tti<»hnio*l plant» 

- Erte:' vu. ••»*; »ir. or »»ir le ia wo 

- irtitfil te let 

• XaatrJls*» x,*»mr ijjn ^| 

- CToap^'-'-'ra r/.'.r »• tae.vbfi*i ¿a 1/ain« 

- Santi'.» *..'-  Ì^WAMìI ) «Vili*. 

- Juohï.cp. tî.r (-ve" <»í.j.*jr/ im «/••o« 

AsBumixic tba-f. ih«? m-rrj r.rmiltiHo o*n b-s brokoa down M 

follows* 

- îrtaa*;»»      Sitatole s^«srç?; and nhtaieal eitorgy «upplioá 

ty 'up.;«, 

- Perivar i ll.tà lo, *»iipy].t«ri bjr ta« pii<nari©af weh aa 

pur'«» ••••:e cnp'^7 (octiprosneid «ir), and «err* 

?y ?&}'•& ' CIVE ctnnrator). 

H(i ^ Brio« +.^i ^ij,,;..y •**»,« type* of tatrflr aro dtoorifcod 

4.00» 1    .gitotele _.fjtt^;.^At toy 

Csmtro ior irt -naf oirir^ eie atrio »atrgy fro« high to low 

vol tag*.    Thie, r*in roñaste r>f Hvf*nafox»§r, protootioa tad 

control «iuljöant« 

S!he BQrrivw supplivi "j the eleotrlcal aub-etatioa arot 



• Lig¡htln#. 

- Powar tart 

- Product!ru; 

- Heatin.   t/\or<t, 

- OtHaprcisaod »ir p.e,i':; 

- Bov-air p3Hnt 

- lian* for axir«Q*ic?H of dutt 

- Safety tiiBt*l'l^t;J,Ort"» 

4 #00.2    R«_f.tlag Ta»nt 
« 

Óontr«  for coßTerfcto» oi' eiiwucal energy iato thtnal tnargy. 

Tht utiftre »ir© ih« technological d*sparfcibiitf und tha hot-air 

plant» 

fhê first inoludôP yr-nunm-   äryiog-cveiui, aad painting-ahad». 

Th» Menadi inuluat« hot-air plant, which hua to neat th« fol- 

lowing requirement«; 

- Bal ano o 0/ air living and entering tha faotory. 

- Balano« oi teaparnture &od anbiuit humility, with rif- 

erendo fr? IncaL H*d ae»fori»l aituatioan that may ari»». 

a) lernte rate cHsatit. „onej !.n the winter, heating il eallad 

for. and i.n +,b* 3u¿un*r, ventilation, 

b) Hot ellaatio aoni»p    confci/moua ventilation, with the pae- 

BibilitA   of air-onr.di titnir^, 

- Abaene* of duM íMR the air within th« working arta.    Thia 



is ar,M«vcd  !iy chsau-U .»ng  ih* uir throti«h a water 

itoiAl-¿ar,   *hJ<¡h  .'.«u»'«R  ih---  .*w»t «.?,'! Impurities to drop 

to l.te ,i; :•<•.  ..  Ì.   . 

4 «00 * 3    Cwi'.'-stv' 22¡d ;_ tJir û i, 

Oentra for tra&eforming oloctrí.c-. «n< r&y  luto ueoha&ieal 

aaergy, 

filia oouaJetB of uniti fo- corapi»tif»int, and drying »ir,  in 

ordar to avoid phenomena aunooi cried  vith cumiansation. 

Tue uaera of fchi o faci:it;,  ci-« I»HìU'
:
.J'  the  technological de- 

parte mite,  ?nd S tn purpose .1© to pro'ldt- energy to drive the 

tóele and tà e riutoiiuut. o d«v>r*;- v.t -v!djm*. protection, regul- 

ation -«Kí  ,-ontroJ   üf ti o jusniu' 'Lir-i «:;'c'to.3. 

4• 00• 4    Extraction af^£nat,ony ^fe^-M11 

Oaatro for ramovi.nft IúJ. ¡¡)!"hi-ia1c íduei mid  shaving») producati 

by individual machi aet> 

It oonsiste of: 

- Sub-aie, ti one fyr ¿he ext motion,  ílltcriji- ?vui rsmovnl of 

áuftt« 

- Orom>B ol vbj-ítilátoie ^n-j  i«>;tï'tot*tra. 

- Siioe. 

- Automatic "^lüiiiiiiißt .fur axtrtíotirg 'luit. 

ïhe fncü^j:/ Rf-y 'on t?*c vi"tin?    t   ine;aunts that comprovila 



iti effloieney, or even ite existence, *uoli aat 

- Fir« 

- Lightening 

- áooidental electrical contact 

* Oonflagraticme 

To provide pro taction for and prévaut iuoh oocurrenoee, a 

ayeten of devicae will bt provided. 

fa* layout 1* thts phaae la whioh the productive prootee «f 

the whole factory take» on for« and dimension».    Layout la- 

corporate» certain basic principle» such es: 

- Minimi» distance covtrcd by material between oat oper- 

ation and another. 

- the area« assigned for won individual operation should 

follow each othet   in tht sea* ordtr at t*e working oyel», 

- the plant ahould allow for future ohan&ea and cxpansioa. 

- Sirvi ce departaentaehcmld bo »xtuatad as near a» poseíale 

to their users. 

the flow of work aay follow three different patterns, a» fel- 
low» i 

- In line 

- SIg-ZRg 

- "0*  fondation 

the cholo« dependa on the characteristic» of the ground aal, 



•onaoouontly, ozi 4,h« typ« of oonotruct.ton that il li poooinlo 

te build, ft» *?ell  a* t'-« frr& t«r or L*r,>cr  c<.wpx«x:lti»o of 

th« work eyolttu 

Ino oàlwf fior. rli^.f,rpj» io :óJ.1> « ir, «eUii.'g up tht turni tnro 

factory li the on«  that we haro dtvinaä tmñ  i« »liown la At- 

taohntnt No. 4. 

fho praotieal lnploMntation of tho layout  of * fura i tur« 

faotory for tht production of intarohangftabl.o nodule 

U that ffoom in Brttwio« USCI 3o,   ï • 1024,  which wt •hould 

Ilk» to illustrât*  briefly t+Kpl&mvi.on of  work oyelt and 

naoninory 1» th.» layout prtistm'««¡}, 

••00    RonarkB «û PXamliu: <>f Kork T:oviroM«!»1. 

last act In ttao jílanninc of tac manufacturing unit oo- 

longo to t:te architect, who,  i   wevor,. vài'.1   ne    oonïint hi»- 

••If to ili« ilnpl*  '.îrwigninét of bulltinga.    Arohlttotwo in 

not only an aronltocturftl pro i-'ion,  :, 4 le «ubordinat« to a 

M ri «a of urgent roqulrvaantft that pr#ceil it In logical ordor« 

Attention 1« therefore Aw/» ti.» the foliowlr»^ »ointsj 

1# Or«aaiaatlcn oí  working   PACE, tvkin/{ iüto aooount the 

nnyonological anpecta a* **!!   .» eh* pur^v  fuactional 

2* tpnoe ofcoaen in »uch a nay a* io wak¡» a.?*  ideal plao» for 

work and próvido an »f fattive link with  ih« outtlft« ( 

•pao* with troon,  rooa to relax and «it  down «to.), 



3« Otiol^t of   oonatruc trr on m "tnriala much a* to provid« 

UNNI confort wich  ti« »inimun want?1 « «ouad-proof nat tríala, 

pltatmnt  colour«,   *. 'Tdir»,' i 1 ••. ,->,!)U.iy'>  ">«tj ^bt of buildiaft 

la proportion te ma J-;.ríen/ Inat-O > e-:,»» 

4* Olióle* of an arcaitaoturrl  »&;>!* <T «x¿*<taaio*   that 

m« •%'>n««»»íor« +o fnrüí'i"   wrntwirtu!  wirr«* 

fht final pfcuwe ln tbo plucming of » «tw factory la 

yaia of isvaataantí»»  coat», *JD1 profit »argina, 

fat planner   nlJ hava to go inro i s if? *>n;jset with 

and ha«* compi fit «5 tnaeifcrrry oi   tVe figursB ltiVoiv*fd# 

•art art «on« of th*> tmbjeot* dtalt <*4 thi 

a« Coat o^ tteMiicí»! iMvaetawmta 

b» danarml cost •••*<   jûnvt 

o« Coat oí  production plnjît 

d. Organir.«'tÍMutl coat» í frlaanf.ng,  iraialßÄ, 

For thaee cofrtß.   ix  .vii:¿   ne. \\» ?.*••. nA^ry te- ä*t«.Mfoi.n» tilt anona* 

af aapraciatioa, Garrasttd #itt< e «^«ffieiant that takta I»» 

%o acootatt the. rat* of tfta i at ta «at payola on tha capital 

iura« tad. 

In addition,   tht folic-tin« *ill hav<- to bf cittì suit f<di 



t. Biraot and iadlrae*. labour raqui raiMmta 

#• Ptaafarial and elario*l itaff r«iulr"«aata 

g» Oanaral adami »trntiv«» expend i tur*» 

h.  Salti) rxpanditure 

1» Auxiliary turnte ri al tmñ tnflrgy i «quiraaaata 

1, CoH1 of atotaga of «atarial (raw aattriala, aaaU-flalated 

and finiahad producta), 

la addition,  it \*dll  ba nccaaaary io dataraina tha dlraat 

•Me for natariala,  atstimatlm; tha quantity of furai tur a 

ta ba producad, aatablìohtd in tha productloa budgat (Ma 

•action 3.00)t  after which tite financial atudy will  ba leal 

ludad with a foracnat for th^    ooain«; year and a otataaaat 

•f lnraatnant raquiraaanta. 

••00   QMiamsioy 

UM aaaikruotion of a aaw m>o4an-f unti tura factory, 

taf 1% nay ba, poaea conaidarabl« probi aaa, 

•a hara triad to explain thasa probi ana with aqua! olarlt|r, 

N M to ahow that advanced tPcJuiolo^ioal ataadaraa aaa ba 

raaaaad, not only for oar«, n< fri crater o t but alao for 

furai tur a. 

I ahould Ilka to conclut!# by straaaiu« that, In aattlaf ua 

a aaw laduatrtal plant, e daolalva factor auat ba a pr«llnin- 

afy study of tha sociological itifluancoa that condition aja^ 

••    '        •   ' •-• • •'   • >•-.•    -   'or   it 

'"'   V" ' '      ''   '        ' "':";" :!     '•! •• '  •'•.     .     •.'•"•,:..•..      •    >•:     •_••[        ,...)     :i    r-^Mrif» 

'",i"1.    |: '••• • '   "•  •••-.      •>•     i-   •••,.. ,    ,..     •        ,   ,   „;,.   , :--io,,.„t. 
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