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1» Introduction 

litt production of oaaa food fumitura, * »od am raflaotion of tha 
iasga of tho traditional oabinat maktr ia an attaapt for induatriallaatiaii 
whiah hai alwitja boa« aonaldarad ut i praregftiv* of » orafi asaa. 
(Srawlftf 1) aovara tha fallowiaf thrat aaetiaaat 

a) nidaa. bottomo, topo, baoka| 
b) door«, drawara) 
o)   ahalvaa or othar apaoial parta« 

Ilia individual oomponant» have tui tabi a fini ah aa and taohnioal 
oharaotariatloa for au ambling to build up a flniahad produot, 

Aosanbly ia aohiavad with tuitabla typaa of hardwra or aisjply 
with woodan   dowala and vinyl glu«. 

In ordar to «iva aa anon raaliaa ai poaalbla to daaorlptlona 
of produot ion prooaaaaa and naohinary, tha thraa followinf quantitativa 
production lavala ara takan aa raf«raneast 

- lavai At   Samll daily output |   oraftaaan produot i on taohnlquaat 
a faw aaployaaa» 

- Laval Bi Madiua daily output |   a tv* doaan 089107001« 

- Uval Ci righ outputf induatriali? id produot ion «api Tan otn ba aart 
than hundrad. 



- 2 - 

2«   Panel Material 

The initial procede;  in the production of catte pond fumi tur« 

are usually throe but may be reduced to two or even one depending on 

the type of board material used.    The components assembled to a 

product can be made of: 

a) hollow core board j 

b) partióle board ; 

c) blockboard or  lauiin board 5 

d) narticle board coatei  with molamine produataj 

e) particle board for coating with paper or PVC{ 

f) plywood} 

¿)    other bonded pan el r.. 

Dependin," on the type of board applied the first throe production 

operations nrej 

1) uawin," panels  to rjize? 

2) preparation of hollow core board j 

3) preparation of von »or 

2.1. - Pan«! nizinr     (Drnwing 2) 

A", already mentioned,  the typo 0" panel, purchased   in various 

standard :;i7,erj,  can vary according to it.;  end use»    Whatever it.; riuecesniv« 

operation in  it mut?t  be -;awn  into ni'ios «nth evcrri?,«*1 havinr it;: 

dimennion:!  (of a part  maküi,-- un  the product)  increased  by up to  T> mm to 

allow a tolerance for ¡:nuarinr up operation-.    Panel:'  on  tho 

market  can vary from  1^0 to P.'iO cm wide and ?CQ to fiOO cm lonç« 

According to tho daily capacity required a nanei   rrizim: circular aaw aan 

handle the work for workshop:; ofi 
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1 •    Lavftl ;,, 

It i« Buffici «it to have a otroular saw Kith a sizing carriage 

supporting tho panalo while aawinff.    Three operators will handle the 

production rate of ^10 m3 of panala in ei/rtfit hoara.    An in soma 

caooB thin i, .ahine could alno be uec.ul for further operation«, thin 

machin« ohould bn equipped with a noorinff aaw, to avoid aplinterinf. 

?.*   iipvoi n 

In .¡.in nro¡notion l-;vel tho machinoo uood For Bawin* panol« 

are of ths vortical single blade type. «MB involvea a atruoture 

to nupport tho paok of parola (positioned edgewise) and a blade, 

fluitisi t,y a suitable am, for both longitudinal and tranoverne sawing. 

TV» pick up the single panalo and pooition them on the machine, a 

vacuum jrip should bo uaed on an overhead hoiai. The production 

of B to 15 i»3 in eight houro oan be handled by operatore. 

3«   lifvfl.-.c 

Si¿itu; largo quantities of panale very »ophietioated are applied 

with or.9 or moro biado«, tiawtng panel packn positioned on a fi*«d or 

»ovine tabi o longitudinally and trannvereally.    Three system are 
well tai o i-ai t 

n)    machino «quinpeJ with multiplo biado» foi- siuailtaneouB 
longitudinal uawing rwnri  w.knj   a -ion BUM**»- ,-it <*   arranged for 
trannvrrno cawing. 

b) .inchino with a Biniti© blade nawing unit nwivelling by 90° 
longitudinally and trrmfn'oraally. 

0) tuning plant of two unito firnt machine with one naw, and a 

bottom nooring blade, to oaw the pack of panale longitud inai ly.    Transverse 

nawing i» then done on a uoeond mohine  (Drawing 3). Tho entire pack or 

__m_ 
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the single strips are moved by a conveyor. 

On «11 plants at Level C both longitudinal and transverse 

oawing can be mechanically or programme controlled.    Automatic loaders 

and unloaders can be used for the packs of panels. 

Hie nunbíT of operators can be from one to three »dille 

productive c pacity vii ich \rxies considerably acoording to 

differentiated or standard siting operations, oan vary from 20 to 100 m3 

in eight hours« 

2.2. - Preparation of hollow board (Drawing 4) 

Hollow oore boards are built up by a frame of low cost softwood 

whioh must be dried to avoid twisting the railu *nd stiles.   Wood or 

paper can be us ri as core material. 

The covering panels can be plywood, partiale board or other wood 

based panels* 

Tho machining operations of rails and stile« for the frames aret 

1.   boards are ripsavn. thiokneas of the board » width of rails and 

stiles* 

2* tnioknesB of the planed board after planing the thioknees of rails 

and stiles, the width of this material is rip aawn. 

Iti* types of plant, varying considerably according to the quantity of 

panels to be produced i 

1.   Level A 

Boards are purchased already dried*    The first operation is sawing 

to the required length with a band saw. 

The boards are rip sawn on a oiroular saw and planed on a thioknessing 

machine* A stapler is used for joining rails and stiles to form the frame, 

the filling material (honeyoomb) is then inserted and hald with a few 

^-a. 
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stani« and the fnane is passed through the gluespreading machine for 

application of urea clue on both Bides.    The oovering panels are applied 
and ouring follow» in a two platen hot presa. 

With- the temperature of the water circulating in the platens 

at 90 C, curine cycle, dependa on the thickness of tho covering panels 
and oan vary bet wem s •*•* 7 mlnii+.«n. 

Cooling and conditioning follows before the next maehining operation 
e tart a. 

?.    Level B 

the name operations as in Level A are used but with the following 
machinen: 

- cingle blade cut off saw; 

- multi-blade circular aawing machine for ripping 

- thickness planing machine if necessary} 

- band caw for cutting the cross memberc and any dowels required for 
the inside of the frame j 

- bendi with hand stapler for joining ram}   raila and stiles 
- doubl 0 oide flue spreading machine j 

•   multi-platen hot preso; 

- diso conveyor linking the glue spreader and the press» 

3»   Level C 

Urge quantity production of panale is involved and therefore 

much more ocwiplex and sonhlBticated .naohines and *ruip„i«nt are used. 

It will be nccenaary to begin with drying the raw aaterial in 
suitable driers. 

Stock will bo unBtacked automatioally and fed to the multi-blade 
cut off saw.   The boards whose rail and stile lengthn repreoent the 

nembern of the frame, are conveyed to tho multi-blade rip eawing maonine. 

In this way stile and rail stock has the length required panning alon* 
a conveyor for chaokinr; and aeleotion. 



Stilo and  rai.IM.nek arc plaewl  in po"iH.on of th" a:* -.rnblinr frame. 

P-imc a:^ cibi in? can be  lone on a naohine uhich Carrie:; out   the entire 

¡rtaplin? operation automatically. 

ütil ou an-i railr-  can be ioinori  (automatically)  either by ntap1«« 

or »Jucin*:. 

Panol  to frnmc a;ir¡orrnly follow.-   in multi-pin!, en nr eprr>:;  an 

rl «cerebri in Level A or ÍJ, 

?•.!.    -   Preparation of vonecr (Drawing 5) 

Preparation of veneer berinr;  with the selection cf the 

purcharse-i pack», irinmi/v the nacWi to lenrth an<?  jointing to the 

rcp..lrorl wi-Uh ani then ;;plicinr. 

The• operations-, are olotioly tied  Lo the ability of the on orator. 

The "ualitativc choice of material and the technimie used to 

i*r>lioo the -îhoetiï are in fact of major inmortancc. 

After beinr: ¡mliocri the uheoh' are inspecte! *n<? number«^.    Th« 

machino:] UüO>?  in each level a^o a:; follows t 

1.    Level A 

Veneer pack trimmer and .iointerf 

-     Paper tane cplicin/* laiehir.e. 

?.    L«vel  n 

- Vonecr pack 'riramerj 

- Veneer pack jointer; 

- Splioin/t maohinej 

- Inapection table, 

3.    Level C 

According to the required oapaeiry a number of machine;: of ?. Level B 

has to be installed. 
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3«    Panel Coat inj; 

Ae mentioned beforo, overrsizo panels will be machined.    Aosembled 

hollow core boards or particle boarde will be processed ae followi 

a) venoei inp; 

b) application of finished materiale (paper» or PVC)j 

o)    application of fillom or primo coate. 

3.1.    Venerine (Drawing 6) 

After fflue nproadinr:,  ^e vencer io normally applied to the 

panel, prenuod and cured. 

M*ohinotiand equipment vary according to the production level. 

1»    Level A 

After preparation,  tho plus io applied to the panel with a roller 

rlue upreodor and the rheetn of veneer, prepared before, are positioned 

to both it id on of tho nubntmt« which is then piaceri in a double-plat« 

hot pronne (900C).    Promùn* cycle varios conoiderably aooordintf to the 

type of voneer un ed, its thioknwic and the type of tflue hardener univi. 

However,  oxnorienced cycle timen are ? to 3 minutée. 

Pretmure in about  3. S k^/om?. 

2.    Level D 

kr, the panel.it have to undergo unooeooive operationn on preoieion 

oan-linr no ,h in en,   Lt in necennary, before applying tt j veneer, to 

calibrato the nanelc on .1 ttaroMn/r machine equipped with ooamn abraiivaa. 

The machino can operate only on one nido of the panol.    For double 

nido ofindtnr tho panol h-u; to patri tho uander twice,    niue oprem*in* and 

premiinr oan be an for î.rvol A,  UH Inf» ninprle or muHi-platon nrennen 

aooonlinr to I ho ro«|uirofl production capacity.    furthermore,  it  ir. 

neeetiimry to próvido after tho prlue unreadin^ opomtion, a panol dine 

conveyor.    The lower part of tho di:ion dipn  into a water banin. 

'»10 panel   ir, mipportod  from tho timo it leaven the rluo «prendine maohin« 

until   itr-, aiüienbly by tb.f» operator, 

01 un mixinr equipment  wi.ll  facilitate the preparation of the 

uroa /:luo mix. 
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3.    Level C 

In this category an automatic presainf» plant is installed 

by linking different machines 30 that a panel in processed in one pass* 

Equipment for automatic pressing: 

- automatic press; loader (can be thruet type)j 

- linking element; 

- double sid    sanding maohinef 

- double sido glue spreading machine; 

- bench on whioh operators arrange the sheets of veneer on glue 

covered panels ; 

- automatic two-platen presst 

Tho latter machino xs linked to a loading oonveyor on which the 

various panela are laid in front of the press which is a cycling single 

opciinc praca vdth endloos belt.    All the pressed panels leave the press 

»hile, simultaneously, those laid up at the loading conveyor are fed in. 

The cenv'yor on the outfeedend alao act3 as an automatic unload er. 

3.2.    Trainatine of synthetic materials (Drawing 7) 

Due to the high coct of plant involved, this type of ooating is 

only of internet in Levels B and C.   There are two main group« of 

oynthetic laminating materiali 

1. papers treated in various ways; 

2. thermoplastic foils. 

PVP PaperaT 

Papers cm\ bo used as substituto for wood veneer« «aid therefor« 

must vrdorgo a coating ^r.ciai.ion after application.    The paper can be 

impregnated and therefore used direotly as the decorative finish of 

tlio ranel, as is aleo possible with thermoplastic foils mad« from poly- 

vinyl chlorido. 

Li tito two latter oases the production cycle is substantially 

rcdv.cci because all the sanding and coating phases are avoided.    It 

can also be mentioned that by uoing sheets of PVC (polyvinyl ohlorid«) 

it is possible to coat panels on both faoes and edges with the sane sh«et. 



It  i:¡  .-.J no no:;:: ibi e by w. in- cortan machino:: described  ìrter,   lo 

'At-.in  ino bo.ly of -  funvt.rc uni!, from a sin^e PVC coaled panel. 

Plant  for -anpiyin- F'VC: 

Panel load ir'; «lemont : 

- lop .and bottom Iruxhinr. machine; 

- top ani bottom unrcelm;: fmohi.no for rolle: of PVC with  roller 

proaiünr unit  for nt-retchin^ the foil on the panel ana clipping 

- conveyor belt an i  final   roller nrrmi, 

Due to the -rpliaitior.   jf vinyl  ,,iue ,hc p^clr, nu;.f carefully bo 

t¡ tick ort ,-i.ml sondi !.iono.l. 

3-   level C 

Plant  i.-   the «ame a-, that for Level li with the addition,   of automatic 

parol loading and unloa-Ünr    equipment, 

'ilio plant  i;;  otfuippol with n hoist   to brinr PVC roll::  Trow 

the unreel in." unit. 
a i orci; 'o 

3.3.        Anni i ait ion of m lern or primo coat.; (Drawing ö) 

'•'Ms operation  ir,   tU;o carried out on nino].: (hollow eoro board or 

p«rticlebo,rri)  to nwvHn a b,,e on which  -o nonLy the fir.- I  decorative 
laninntin- or co-).4 inf. 

•Win aim i:- to obtain  the -ram effoct or a nirtiwlar wood 

:;peoic by -,;   r.tinr dur in.-: coatinr, ., • to obtain oolour-l   finirbcr with 
pirçnentod  varni.:hc", 

'^c fill or u.;o! nus-f  be polyr.nl er bared arri   ir. anni,ort,  accordine 

to the pinci  tyno which nun vary fror POO to *;u> "/m?. 

¿Inchino:" ~c'-jirod  ire: 

1.    Level A 

Po- thin calcory it i:: advisable Jo nurehai-n oan«':. already troatod 

by the nunplior due lo the very hir-h 0o&   of -.¡Hable ^r.:pmiw'# 

Jfei 
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2. Leve) B 

The following plani  in required for applying filierat 

- Binale type nandin^ maohine} 

- filling maohinej 

- ultras-violet drinr 

Drying timo for the ooat (30 to 10 n) varion according to type of 

U.V. Mpjht uned, an foroeean in the name level for veneered paneln, 

3. Levol C 

Por hiííhor production the plant doHcribert above (Levol Tl) muat be 

oomplomenterit 

- automat io loader} 

- Unking element} 

- iiandinr manhinoj 

- bruHhinfr maohino Tor removing duat and wood nartiolen before applying 
fillerj 

- filling machino} 

- linkinr element} 

- drier; 

- automatic unloader. 

*' gt8infr " mZ° banding - Boring and varioun operation!» an the panel (Drawing l) 

Aooorrlinr to tho type of panel and ooatinr material wo have no far 

dealt with manu^inturinr proconrmí and roniieniicntly machinnti and plant, 

differing from each other. 

Thin phauo, on the other hand,  in common to all  typen of banio panelR 

and will  bo tratod without any particular nub-divinionn   ejcept for 

quantitativo 1 ovoli and a ¡special procenrnnff technique imitable and 

reeommonded only for f'VC laminated panel«. 

1.    {.evel  A 

For thin cato^ry,  the ¡lininf (both  longitudinal and  trannvorne) nnneln 

ifj ear-ied nut with a simplified twin-blade panel  ni*in/r machine and,   if 

required,  with automati o or won manual  panni feed.    I'Ar.inr muni, he vory 

Jbâ 
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accurate to obtain oui facce cui tabi e for ed£« banding with vanear or 

thermoplastics bands. 

Edge banding can be done on a single head machine using hot molt 

glue;    the edges bain? of veneer or other material in atrip« or on reels» 

Oi thin type of machine, only one edge tan be applied, to the panel at 

each pase. 

Sizing T '  »içe hai.dinff is folio' vl by tho boring t  «ration. 

IV.o pfinolii must u_ DOVUI lo take ail the haiViwaro required and for 

final assaubly UJ. the unit, 

A singlo icobila boring head machine can be uaed to allow for bHih 

horisontal and vertical drilling. 

For various auxiliary operations it is important to have other 

indicpencable irachines a ausbin such no high speod routera. 

2.    LeyoT B 

To mechanize er.d automate handling and greatly reduce floor to floor 

time« three b-.slc ranchivi o ;, which can be used in line are indispensable 

for this category. ?•.:•* r.achirrs would, however, have to be positioned so 

that they ould ba u.scd individually. 

The machine» arcs 

- double end t^.oncr/¡?v;i ni-v'-ig mehin« with machining unit« arranged 

both for «iii-.i^ end iKiuldins operations.    With this machine longitudinal «iilng 

procedea traiTrvorTo nir.ing, 

- doublo odge Isrdin.T r-c'.rlne grouped with the prnel rising maohine and 

linked by a driv-.i conveyor tinea can ba removed to use the two 

oachine-j ir loper-a^tly.    The tvo ¡i'vJs of the e^ge bfding maohine oust 

be e:i"CtTy the r,r• .¡j .„..'.   .•.„alle of uaing ust/i ,;i'h edges in wood or 

thermoplastic ;nat•• r;-13 in «ir'pa or on reels.    In the case of wood edge« 

the plant rust  incorporate auto:.ntie sexJing unite. 

~   automatic multi-n*jindie b?ring rnchine for horizontal and vertical top 

cid -bottom b^rir(> Tic niw.brr cf hrada will depend on the various 

pcjsiblitiea of tho boring operations,    Tho machine will alno be grouped 

with the panel niaing and edge banding machine so that, When transverse 

sisin¿; and cd go biniir.g ic carried out, all the boring opérations required 

can bs don? in one pana. 
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For other aucoesaive operations on the panels, the following auxiliary 

machinan are necenaaryj 

- highspeed - router - edce banding machine for contoured ed^os - nin^le-hend 

boring machine - circular saw with scoring attachment. 

3.    Level C 

Por larpe scale production, siring,  edge/bandinc and boring are done 

on a completely automated line consisting of: 

- double station loader? 

- pmcl Bizinf machine; 

- cdffe handing machine; 

- board turning unit ; 

- panel nizine machine; 

- eitfe bandinf machine; 

- automatic bering maohine; 

- dowel driving machine (when working on finished productJ 

melaminc and PVC); 

- board turning unit; 

- double atation unloader. 

Very careful thought nhould be eiven in ohooaing thin plant by evaluating 

the quantity and type of nroduotion involved.    The following are aome of the more 

important considerations to be borne in mind» 

a)    the output of a complete nizins/ed^e banding line ia closely tied to the 

quantity of identical parts fed into it.    In fact, as shown in the diagram (Draw- 

ing 10) derived from practical data (qunntitier of identical panels ahown 

in abacia a « ari production in unita of time in ordinates), productivity 

beginn to be optimized from only 1000 identical panela and more. 

It ie therefore obvious that, if the quantity of panelc to be 

produced is well below the figure £iven above, the complete production 

lino is no lonrer efficient and becomes uneconomical for very amali 

quantities (10C to POO),    in this case it would be well to split the line 

into two cingle production lines with independent boring unita. 

There »re two nain advantages of the single linei 

.te , 
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1)    by removing the boring machine from the lino, tool in/» ur timo (mont, 

of **iich  ir;   taken up by tho borer)   in  roducod  to an orioni,  which /»ivon 

productivity ,-vivant,ifTeK of up to  <<r p0r cent   (romiHn obi.ainad  ir practice)   . 

?)    'he rJovffi   time uf the wnele ¡inn whwwjr rcoohanioai  or production 

troublon oc^ur or. one machino i;   .-wúdrvi, 

turnover a line h, automated   (wi,h aut.oinat.io lo.idir.* and unload i nr) 

and tho 8i7!Jn/»/edr« banding onorati on  in rione on mush in er where dtmennlon 

chancer! aro pro^vmrneH electrically,  the finn]   rf.ml r  will be a considerable 

incroano in productivity, 

3)    It  in intercut i nr 'o  follow tho lin« (Drawing 11) indio« ting the effective 

production obtainable- (linear metror,  por- min.)  n¡; % function of the lwipth 
of tho workpiocon. 

Thin curve dernenntrat en  that productivity  iorw not vary /*rea+l.y 

for worlcpioccn over ISO cm lonr.    Below thin valu« productivity dccreanen 
nharply. 

Evidently thin cono i dorati on   ir,  fundamental bocauco production 

capacity chancan considerably o.•. n function of  tho tyro of furniture unit 

produced,    Therofore the choleo of machinait  and  thou   characters l.ion must 

bo evaluated vory carefully  \v conn id eroti on of whal has been explained above. 

An alroady mentioned,  ilio help of nono machine« outnide tho line for 

certain auxiliary prooesnoo narrici  out after tho Rir-.inff/ed/re banding 

operation:;,  can bo conr. idorort   Indiupensablr. 

Tn thio -tuant i tat ivo production category,  nome fundamental  and 

diversified anpect« of 1ho technologie:; Mopted oan bo analysed, in parti mi] AM 

a)    ¡Jcparatior  of borine unit from th«: automatic uialn/y f\p^ bandín/» lino. 

It  irr  interest in/: to conci der  tho r-oparal ion of the borinr machino 

from tho automatic line although  »ho .lino oould,  with advantage, bo oraipned 

with an automatic horinr machino only  for hornnnt ;•   borixr operation«. 

Ini;-, allow:;   for mmd   Innung lip iirirJj   furthermore,  .-ivoid:;   the condition 

where tho lino femr;  up  to  th,. i,,nit   »pots of Urn borer.    All '.spécial 

borinr operations 1h.it  identifier  the pari   in  th* nro-a.r-embly »tarn,  can 

bo .lone on a  r-.pccial  machine boinr profframmiyl  for winy dimension chanten 

and arranged   to    carry out many different horiw; opor.itiosn. 

_J^ 
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b)    Proceasing of laminated paneles melamine and, above all, PVC saw» 

into feld ine board?. 

Siting and  edge banding in done l«aigthwise only.    The length of the 

board is the :; ¿me aa the total peripheral  development of the body of a 

furniture unit.    The board  ic panned to an integrated linear rjyntem for 

cimultaneounly Vérins as well as the V (-movine for foldin- the board to 

form a carcase .(Drawing It). 

%    Lacquer Coating 

All panels which have been v «aie er ad or treated with fi1, lern have 

to be sonde! on faces and edpea before lacquer contine 

An will bo described later,   lacquer coating panels before assembly 

can be avoided.    F'or certain types of fir.irh.  it   in porsaible to rand 

the facen and edges, assemble the unii b of or o staining and lacquer coating. 

Por the three levóla co fir referral  to,  nyr.+emr; and plant change 

considerably aooording to capaciti en required;     in particular   they vary 

according- to the type of coatin/' material.    Tbc> problem will be dealt 

with here only as far aa the three quantitative i wein are concernei. 

The individual application uyntemr:, will be rmb ,i oat of a npecial report. 

1*    Level A    (Drawing 1)) 

Sanding of raw facen and edgee can bo carried out with a manually 

operated belt 3onder:    the name raachirc being u.¡ed for nandinr the coated 

facen and edges. • 

Staining and coating of f.Mcea and  ed res with prime and finishing 

products ia done in a :--pray booth with a filter wall and exhaust nygtem to 

eliminate all  the sir-borne ronidimn fron the comprended air a pray guno. 

The panels are then placed on nuit able supnorts and the.-pray left to oatmlyr,e 

in free air. 

?#    Level H      (Drawing li) 

Sanding of raw and coated panel surfaced can be done with a r,eparate 

automatic machine chocen according to type of vnneer or coating material uaed. 

Sanding of rou^h ed gee, mentioned previously (4.) will be done on the 

edge banding machine equipped with sanding units.    Curved wood edgeo on panels 

are nanded on a a ingle-head contour sanding machine, the number of pawnee 

being equal to the number of edget;  to be treated.    Coating of edgec in 

done on stacked panel:s by -praying in the spray booth.    Drying   in open air. 

-•*- 
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Por ai:rf(?cî treatment  -i . omj-cutonc-lic plant  etui bri unedj 

- ^ruahin^/ritairinf- rich'..ne foi*   ipnlyinft ons onnt of rtair.; 

- stain drier (infra-- c-J o*" hor. air)* 

- roller coating machine for aoplica'. ion of prvao coat; 

- lacquer drier (irn'ra-rH or hot •¿ir) .-iccovdinp to typo of coating 

mat»rial ; 

- lfiC"!uor t-artdinfï rachitic fur ••lesnitblnrr "air cd   -»rain; 

- curtain coat .In/» nuohinv, with on P. or two heada; 

- raok trolley::  with chain f-*où«    After curtain coating the panelr: 

are landed on rack t.,«..1'j cy. which  coupled   ha thr; chain conveyor, pane through 

a drying tunnel.    H ca..-in;*: uyntc:.i; and  fan;-  aro arrancai in two different zonou» 

one at  ]ow tf.r:ipcratu-<" f ¡v L¡-io</ianh period  of  (he? ur.lvent:; ant  one for 

drying tho coat at a higher ««;*ip»r.it**ro.    Finally the panels can be cooled 

in open air or in a forced    veni il.at ion ione»    A :n.r:f\o-head fldf*e Hand in/» 

machino  ir. UH cd  for i*mooi.hinr; the coridod  caper... 

The finish coat cw¡ ho ;>prU ed with the uamc plant dicorinod above 

or, aj  nxplainod later, apnJ i o-) on the i.-nnnih] .y; u.iit. 

*•    I-,^1'^-  Q    (Drawinr M) 

After r.div» coatinr •>? the r.tpek *n a ¡'.orry booth and cuba oauwit drying", 

the paac!;*  rnter an aai.orutiO. furtViee lac-ue^ir-» plant.    Thn prime coatin** 

plant can be* <*.?• i'oV.cx;; 

- double automati e loader fo- two lin oc  of pane? a; 

- nandinf nachin3f  with t-.jo or throe ar-r.-v, holt condinp unito for finishing 

veneered  r.urfacon; 

- etnini«*» and  '-rimr ori* in-- \ri t,*p.   roller.,   ,"v-   crrdamod for hov*l   R noovo 

the only differ »vet '..'en,;* that thorp car. lie moro coatin-» machiner! and 

drirrr; tro nin V-it ^ >o obtain a bettor  "iivu'h with IC.TS coating filmo, 

Purthcm.-.-i •<• *he ni;-.c aid  capacity of  the d ri erti i c proportional to the 

.Be';  rato of the Ün" u, allow completion of the quantity of panelc 

planned for producti on ; 

- automatic can'inr ma::hi;io for int trmediatr ¡-and in/» of coat; 

- h runh in/»/clou-Tin-» aach'r*«5  "or making :;u»*fav!Pf' perfectly clean; 

- automatic  lininr-M*- mid   procodin" th'   ourtiin coat in/» ruschi ne; 

- err4 ein coati* - -vichi ne with .special   convoyer;:  to a ' lov coat in*» to 

bf    cyrchroni/«d with  x compiei e load   for the drier; 

- if require!,  automatic "I o vier fo*' the drier; 

- irulti-deck   '-"ior w' l,h p ^titul ¡iy v;f «Airvinp the tetnp erat tire,  in tho 
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two drying and  fias.;)» "ff «on ne, nooorüní: ho ih o  type of coaling material. 

The drLor .ih;n incTu'oj r, •jooiii-p -trip and automatic unloading devioe. 

The parol n thon ont or a plan! for nandinr the coated nurfnoe. Tt can 

bo a linked line for orn-::i nand<nr operation:' am'! ilouhlc? automatic riandare 

(in Hno) for mlyn ruindin^. 

Pan ein can b<i coated with a finuihinr material  on a neptirata 
1 ino: 

- a vibrator unit to remove dn:H. and any ¡'mil  r. erat oh or, on the ooatad 

ourface; 

- a panel cleaning unit. 5 

- i ;rin,"l o-hoad curtain coat or; 

- a drier which  (i inear or rotary) 

Both for I.evolr-   3 -ind 0 ,i I   in ponrjiblo to Insert   in the coating 

line, aftor the '¡taiiirr, ph'vtn, a printing machine which raven, on tho 

ntain, a rood  reproduction oF the /rain of ,t veneer.     Thin proceur. can be 

carried out on panels having poiynnier coated  fill em or, for a bettor effect, 

on pan el o veneered  with :-,emn<!  frodo wood,    'l'ho rrnat  advantage of thin 

oyntera, bou id mi considerable co-t reduction,  in thai,  of /riving the panelr; 

a uniform surface;    a  feature much approoiatod  in lar^o nenie production 

of mod u lor unit  furniture. 

The ••pplioation of  the firnt rrime coat  on tho printed nurface 

in poiwiM© after a .-bori   Hauli off oyclo wi  in a completely automati o 
oporation. 

6.    Pre-Ar^embly - k^j^j^KiQkjLnz 

We havo no  far -loaIt with  Hie orneen¡nnr: of tho panel  to propare il 

for final  innonibly  into a finished  furniture product. 

Independently of n,u.unHi on,  the banic cone opt  for riro^ranaiinr" the 

whole manufacturier proceri ran bo dolali«! an foil own (Drawing 55) 

a) work order with  interrai   rio* ïnr th« whole manufacturer proconu 

inoludinr a::rembly ari control  oí fi ni »hod product,  ulereo aval lab Uity| 

b) work order wit),   m terral  flow for thw rholo minnfucturinr proeenn 

inoludinr: carcase  .i-.nomb;y only whijo identifioation with  the front in 

- ••*- 
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carri«! out according to market damami«    Control of finiehed product 

storoe availability; 

o)    work order with integral flow up to pre-aaaembly.    Assembly is aooording 

to delivery remuants with cycle programming and control of oemi-finiehed 

produot atores availability; 

d) work order for component:: with control of üerni-fini3hert product stores 

and assembly according to delivery requests with cycle programming; 

©)    work order for ocç/.r:" le vn'h ronero "»   rf ;<rr>¡~firii.-heri product ¿torea 

and assembly according to delivery .-oqvests with cycle programming; 

e) integral work order including acnanbly according to delivery requests 

with cycle r-rorramminr";. 

It JE  evident  from the above that assembly sycterns and methods 

can be quite diversified an detailed in item 6.1, 

6.1. «   A3aoœbly and packing of unitr. with finished panels 

Thiß sector dealc with asoctnbly of panels having Burfaceo 

completely fininhod i.e., all panels laminated with PVC or ooated 

with laoquer finishing material.   (Thawing 16) 

1. Level A 

All the hardware (frames, accen^oripc, drawer cuides) nmet be 

applied to the panels at the work bench with manual tool« (ecrewlrivers, 

drills, staplers). 

After the fittine of hardware and wooden dowel* the panels oan 

be handled in two different wayot 

- packed loose (with cardboard,polyester and polyntyrene protection) 

eo that assembly may be done by the end user; 

- "aosembled, 

in which ca.-.e the carcan e v/ill be acnerablod fi.ret urine vinyl clue 

and a pneumatic clamp "o>* n\\x¿,rir\g up the oaroase. 

Doors end dr»wers(previoualy ar-.scmbled) will then be fitóed to the body 

on • work benoh and the units packed in ear tonn with suitable protection, 

2. Lévela B and q 

Speoial maehineu and equipment are required for medium and large 

eoale production and for their choleo certain rules muet be observedt 
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- eliminate "ill unneco:-,r.ary art priai nandlinf; 

- ntore all  semi-fininhr*' part* clore to the aurembly line to fully 

utilise apare p emit tin/; «any pick up; 

- avoid  convey i Tir nari;; on the flor and pick up of si orni -fir. i ah ed parto 

once they havp bf>on put on f.he ai-;vrmb'i,y lino; 

- carry out  al'i  pro-am embly, assembly ani packinr operati, on n (manual, 

and Riechanicr.il) during the prorreuc of the unit alonfr Lhe production 

line; 

- during pro-tur-cmbl y,  curry out  the bor^n? not T>rovic»jply effected, 

according to the established   ..-^onbiy programme. 

The aiijoinhly plant  can  include the ful lowing [¡achinen and  equipment j 

- automatic dowel Lin,? nnchir.es; 

- machinen for auxiliar;/ herin/r and   lutonr-tic application of nome typ ou 

of hardwire an rerjuirnd; 

- mat type or slotted  conveyor bell.:;,  operate by variable npeod Tiotor 

drive reluct ion levare for nro-ar-rsibly,  wHl ^t'-.icturer. for holding 

equipment  and ovorhcar! ad.iu:;tt?l pneumatic toil:; and hardware Containern 

30 that tho operator ha;:-., within reaching distance,  the rij-ht piece 

of hardware and the ri^hi tool for the opération  involved j 

- clampc for ¡•.qua^inr up  the imitr.; 

- autor-vatio tipper:?; 

»    Blotter! conveyors, variable in height  (even automatically), 

for applying do'To, drawer:-! or other part.;- io the unite a¡;  thoy 

advanoe at n pro-f»olablished rate. 

At the end of the **;•;. cub i y line the uriilß rnuut be suitably protect od 

from llamare (in i-taekinf: and transport to i:iorer.%i up to final delivery. 

In particular, veneered  furniture must bo protected to prevent alteration 

to the wood1»  shading by exposure  'o the lifht. 

Thir-, type of product ir. nomaily »ackod in cartone, corner:; are 

protected with polystyrene and delicate nurfaoes with tiiiaue papere 

'the cartons jan be cloaod at the end of the linn with automatic 

strapping or taping machinen. 
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Por all -LhoB    uniti! with uneocitod Kurfaoos, and particularly unassembl*) 

units, pr kinr, with ahrinkaw foil wrapping i'' of interest.    It is applied 

with ,1 mno; ine cenai-! inr of ,v: Tutomatic unroelor of thu uhrtnk foil   rolla, 

n npliocr <i,i an oí od rio oven Khi. oh, at .1 temperature of aboi ?WnC,  nhrinkc 

the foil   >* iah  wMj..r: tightly      aro-m*   thf. R.,rfacmi lo bo pro toot eri. 

6.2.    Anf.01 bly of unito irith imf ¡ni shoi nar..»).-!    (1;-awin¿ 17) 

a) vcfieoml  ivmoln,  vi <h :>. nnn.r „osi, fiL*+«r hnvinr bonr nmvlf.1 or, 

faooH and  ftlCííf!,  flro a:!!:,«,blM  or acribe)  ir, 6.1.  w» on ihn name 
annembly H-.o tr.n ^..emM „,  „nUn ,r,trr a nrfinr,;ri ,,„,  ^^ ^^ ^ 

fin^nhlnr eoa!   ir  :iPH i r,i   llri tb  a ^^y n?n.    Tho imitil ;ir0 thw) 

convoy   («-"oBat.lo.11jr)   into a -ìrinr.    Parking au ,|wcrib»l Worn. 

b) irroro,, and ,3n,fr,  nfinpIfl, ^ hwo „ot  ^   ^.^ ^ ^ ^^ 

am a^embloH  .,, obUin ni* uni t„.    AH  thn operation,  rnr .tnininr, 

vnriour, ,rimc ooatr,  „nn,Hnr «rt   ftninhin* -imo rouf:-,  nr, „on. on the 

^nmbort  unit,  tb,roby ob>,ioir,r „neciai   fini,b  „hruhnm  ,,ioh *: antico,   etc. 

*r lttrff0 aonl„ paction,  .,,.1   thp ,Wo opnrftUftna Uk(, p),ce ln „„„^„^ 

nn the unit „o.  m•,  nn n  Cfniv^)r bfiU ^ ft ^ ^ ^ ^^ ^^ 

ihn ^^,  ,,„  ,,i.nr, nn llIl0Wl w    ^ ,,. Qn ^ ^ 

fir« pnokn-l   in »he norm!  m-nnor 

7. (îonol union 

»«,, »ir, ..i,* r..„„i.„P,. ,,„„„ „„„ ,„. flnrf>, f|ir. |r%1 

.«a». .HW „„, ,„„„,,.„,„, ,„ ,„„ 0„,„„,r<   ,„,rm:l,„w.|:; , 
••.«i.iy ,wi „,• *i„, Mw rnn,ly ,„ h„ Jnn, to )hi% „,„.,„„__ 

WO h,v„ «,!-!„  t„  ,„,,   ullh   „,„ mrio,i¡:  nirc!)n:|    m|  ^   ^ ^ 

;r""""',0n "f ""' '""" r"",ll-r-  ",,il-   - r» ••"*»•. tn v,„w 

t runt mI moro niorou/*]v     hn««.•!*«v.      * 1. 

nuit Teloni  IT /-IVO ,-,t  1.,-,,.»   .,  „,,,,,„ ,     .. 
l  a' *'  a nJ"!o '•"  th-•°  intrroRterl     in the nboior of 

CCT/ ; W
"""

,I
"

B
 "rooe""""! r • —"- *» »' —- T-noy  int»?n<i   in pro-lucr. 
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Drawing Mo» 2 - layoutc for Panal Sowing 
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Drawing No. lì - Lrwyouta for Lacquer Costing 
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