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1e Introduotion

The production of ocase good furniture, a modern reflection of the
image of the traditional oabinet maker is an attampt for industrislisetien
wbich has alwuys been eonsidered as t' ¢ prevogetive 6P » ordifNemen.
(Dreiring 1) oovers the fellowing thres seotiomss

a) sides, bottomo, tops, backsj
b) doors, drawers;
¢) shelves or other special paris,

The individual components have suitable finishes and techniocal
charaoteristios for assmmbling to build up a finished product,

Asvemdly is achieved with suitable types of hardwmre or simply
with wooden dowsls and vinyl glue,

In order to give as much realism as possible to desoriptions
of production processes and machinery, the three following quantitative
production levels are taken as referencess

= Level At Small daily output) orartsman produetion techniguesy
a fow amployees,

« Level Bt Medium daily outputy a fev dosen employees,

= Level Ci1 I'igh outpud; industiriali: d production empl yees can be mre
than hundred,
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2. Panel Material '

The initial processes in the production of case poond furniture
are ucuilly three but may Le reduced to two or even one depending on
the type of board material used. The components assembled to a
produc! can be made of: ¢

<]

hollow core board

particle board;j

0o o

blockboard or lauin board;

o

narticle buoird coatedl with melamine products

particle board for coating with paper or PVCy
f) plywood;
) other bonded panels.,

Dopendings on the type of board applied the firct three production
onerations ares

1) sawine paneln 4o gize:
?) nreparation of hollow core board}

3) preparation of venser

2¢1s = Panel sizine (Droawing 2)

Av already mentioned, the type o panel, nurchased in varioun
standard cizes, can vary according to it ond uces Whatover its suctessive
oparation iz it muet be ~awm into pi-7es vith overrized havine ita
dimencions (of a part moking up the product) increared by up to 15 mm to
allow a2 tolerance for sauarine up onerations. Panel: on the
market can vary from 130 to 250 cm wide and 250 to 600 em lone,

Acocording Lo the daily canacity requirel o nanel! gizing sircular saw can

handle the work for workshop: nf'g
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It ia sufficient to have a ciroular saw with a Bizing carriage
supporting the panelc while sawing, Thres operators will handle the
production rate of 5-10 m3 of panels in eirht liourus An in ocome
casos thin n .chine could also be uac.ul for further op.rations, thic
machine should ba emuipped with a nooring saw, to avoid aplintering,

2¢ lLewvel T}__

™ ldno nraivetion luvel the mechinos used for sawing panels
are of th: vertical single blade type. This involves a atruoture
to nupport tha pnck of parcls (positioned edgewice) and a blade,
rulded by a suitable arm, for both lengitudinal and transverne sawing,
T pick up the sirgls panels and position them on the machine, a
vaguum ;°ip should he used on an overhezd hoiat., The produoction
of B to 15 m3 in eirht hours can be handled by operators,

3o Levelc

Sizing larpgo quantitien of panels very sophicticated are applied
with oro or moro blados, nawing panel packn ponitioned on a fixed or

moving table langitudinally and tranaversally, Threa systemn are
well kmount

a) machine equinpud with multiplo bladea f'cv eiwmltaneous
lonisitudinal sawing nanet narkny A 1an gasin~ 1=i4 iq srrsnged for
troancverae sawinge,

b) aachine with a single blade nawing unit rwivelling by 90°
lonritudinally and tronsversally,

6) viming plant of two unito firot machine with one aew, and a
botiom nroring blade, to saw the pack of panels longitudinally. Trannverse
uawing 1o thea dono on a second mohine (Drawing 3). The emtire paok or




-4-

the single atrips are moved by a conveyor.

On all plants at Level C both longitudinal and transverse
sawing oan be mechanically or programme controlled. Automatic loaders
and unloaderz can be used for the packs of panels,

The nurber of operators can be from one to three while
productive ¢ pacity vhich "wries conciderably according to
differentiated or standard siting operations, ocan vary from 20 to 100 m3
in eight hours.

2.2, = Prevaration of hollow board (Drawing 4)

Hollow core boards are built up by a frame of low cost softwood
which must be dried to avoid twisting the railu and stiles. Wood or
paper ocan be used as core material,

The covering panels can be plywood, particle board or other wood
based panels,

The machining operations of rails and atiles for the frames aret
1. boards are ripsavn, thickness of the board = width of rails and
gtiles,

2, thiokness of the planed board after planing the thiokness of rails
and stiles, the width ¢f this material is rip sawn.

The types of plant, varying considerably ancording to the quantity of
paiels to be produced:

1. Qe".l A

Boards are purchased already dried. The first operation is sawing
to the requiret length with a band saw,.

The boards are rip sawn on a circular 2aw and planed on a thicknessing
machine, A stapler is used for joining rails and stiles to form the frame,
The filling materinl (honeyoomb) is then inserted and hald with a few
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stanles and the frome is passed through the gluespreading machine for
application of urea rlue on both rides., The covering panels are applied
and ouring follows in a two platen hot presa,

With. the temperature of “‘he water circulating in the platens
at 9o°c, curing cycle, depends on the thickness of the covering panels
and can vary betwern 5 *n 7 mirmtag,

Cooling and condiiioning follows before the next machining operation
starts,

2 Level B

The name operationa as in Level A are used but with the following
machiness

- soingle blade cut off cawj

- multi-blade circular sewing machine for rippingy

« thicimoess planing machine if necessary

- band saw for cuttirg the cross members and any dowels required for
the incide of the frame;

= benech with hand stapler for Joining ramj rails and stiles

- double nide rlue apreading machine

= mlti-platen hot press;

= diso conveyor linking the glue spreader and the press,

3. Level C

Large quantity production of panele is involved and therefore
mich more nuaplex and sonhisticated .sachines and euipsent are used,

It will be necessary to degin with drying the raw material in
ruitadble driers.

Stock will be unstacked automatically and fed to the multi-blade
cut off saw, The boards whose rail and stile lengthn renresent the
members of the frame. are conveyel to tho multi-~blade rip aawing maonine.
In this way stile and r.il stock has the length required panning along
a oconveyor for cheokin~ and geleotion,




S*ile and roilriock are nlaced in position af the acsembling frame.
Prame asszembling ean be done on a machine vhich earries out the entire

stanline oaneration automatienlly,

Gtiles and rails cn be doined (antomticn]lv) ei*her by staplen
or ~lucinr,
Panol to frame ranemdbly £1low: in multi=platen nrecces Ao

deceribel in Level A or Y,

?¢}s = Preparation of venecr (Drawing 9)
Prenaration of venenr berins with the celection of the
nurchasel nacks, irimmin~ the =acks Yo lenrth an? dninting to the

reiuired width an! then cplicing,

These onerations are elosely tied lo the ability of Lhe operator,
The ‘tualitntive choiece of material and the techniocue uned to

inlico the heets are in fast of moior immortance.

After being unlised ihe shectr are incpoected and numbered, The

machines used in aach level are as followsts

1e kﬂvf.’] A

= Venoer nack trimmer and jointery

‘ = Paper tanc cplicineg machine,

¢ Level B

= Voneer pack 'rimmerg
= Venecer pack jointers
« Splicing machines
= Inspection table,

3. Level C

According to the roquired capacity o number of machines of 2. Level B
has 1o ba inctalled,




3« Panel Coating

As meniioned before, oversizo panels will be machined. Assembled
hollow core boards or particle boards will be prooessed as follows

a) vencering;
b) application of finiened matarials (papers or PVC)j
o) application of fillern or primo coats.

3.1, Venering (Drawing 6)
After plue nproading, the venecer ia normilly applied to the
panel, pressed and cured,

Michinmand equipmeni vary according to the produotion level.

1« Level A

Afier preparation, the plue io applied to the panel with a roller
rlue upreader and ithe rheeln of veneer, prepared before, are pounitioned
to both niden of the subntrate which iz then placed in a double=platien
hot prenne (90°C), Prenuine cyele varios considerably acoording to the
type of veneer unad, itu thickneus and the type of plue harderer uned,
Howover, oxnmerienced cycle times are ? to 3 minutes.
Proosure in about 31,5 ke/om?,

2. Level B

Ar the panels have to underro uuccessive operation:s on precision
gsaniin/g ma hinen, it in necenniry, before applying t. 3 veneer, tn
calibrate the panelc on a vanding machine ocquippat with coarse sbrasives,

The machire can operate only on one side of the panel, Por double
nido oanding the panel hag to pags the sander twice, Glue opreading and
precning aan e ar for lLevel A, uting ringle or multi-platoen pressen
agoording to (he raquireod production capreity, Mirthermors, it in
necennary o provide after the plue unreading oparniion, a panol dine
conveyor, The lower part of Lhe dizen dips into a water bauin,

‘™e panel iz supported From the time it eoaven the rluo opreading machine
wntil tte acsembly by the operator,

Glue mixing oquipment will facili‘tate the prenaration of thae
uren lue mix,




3o Level ©

In this category an automtic pressing plant is installed
by linking different machines so that a panel in processed in one pass.

Byuipmeni for automatic pressings

- automatic press loader (can be thruet type)j

= linking elememt

- deuble sid esanding machine

- double side plue spreading machine;

- bench on which operators arrange the sheetc of veneer on glue
covored panels;

- automatic two~platen press,

Tha latter machine 18 linked to n loading oonveyor on which the
+ariovs panels are laid in front of the press which is a cycling single
opeaing pracs with endless belts All the precsed panels leave the press
vhile, sirultancously, those laid up at the leading conveyor are fed in,

The ccnvevor on the outfeedend alsc acts ae an antomatic unloader.

3.2, laaineting of synthetic materials (Drawing 7)
T1e to the high cost of plant involved, this type of coating is
only of interest in Levels B and C, There are two main groups of

synthetic lominating material:

1« papers treatcd in various ways;
2. thermoplastic foils.

EVC Popers

Papers con bo usel as substituten for wood veneers and therefors
must vrdergo a coating urciavien after applications The paper can be
impresmated and therefore used directly as the decorative finish of
the ronel, as is algo possible with tuermoplastic foils made from poly-
rinyl chlorido.

I3 the twd> latter oases the nroduction cycle is substantially
redueced besause all the sanding and coating phases are avoided, It
can also be mentioned that by using sheets of PVC (polyvinyl ohloride)
it ic possible to coat panels on both faces and edges with the same sheet,
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It in nlsc nosaible hy wins certa’n machine: deseribed Intery 0

abtim the boly of ~ furniture wnil from a sinle PYC aoaled panel.
Plant for anplyin- PVCs

2 = Level B

Panel loadir - alement s

= iop and boliom brushin~ machire:

= Lop and hottiom unrselin~ machine for rolls of PVC with roller

pressing unil for streichine the foil on the panel ani clippingmg
= conveyor belt and final roller Nres,

Due tn the “nplicating ot viny! glue the panels muct carefully be

stacked nnd conditionel,

3“ chel C

Plant i the vame a1 that for Lovel I with the allition of attomatio

parel loaling and unloadinge ouipnent,

The plant i oruinped with 2 hoist to brins PYC roll: Prom siores ‘o

the unrecelin~ uni-,

3. Annlieatior of fillers or prime coat: (Drawing 8)
'Pis operation iz 4lco earriad oul on manel. (hnllmx anra hoari or
prrticlevorrd) to npoviie 1 bire on whick o annly ‘he fin-l dcoorative

lwminatine or en® ine,

The aim 0 2o abluin the mrain effect af 4 aartienlar wood
ppesie by ninting durine coatinm, « tn obtain aolouryl finichor with
nirmmtead varniche:,

“he iller uie! must bhe polycoter hared and ic anplied, 1cecordine
to the panel tyne whisch cun vary fror P00 to 800 f~/m”. '
inohine: ~rouired are:

1. Level A

For thin caterory it i advisable *o purchace nane': already treated

by the aunplier due ‘o the very hirh enod of ruitable eTuIpmen:

(NS




2. Level B

The following plant iv retuired for applying fillers: )
= sginple type nanding machines
= filling machiney ¢

- ultra~violet drier

Prying time for the coat (30 to 10 n) varien according to Lype of
UsVe lipht uned, as foreseen in the name lavel for vemeere! paneln,

3. Level C

For hirher production the plant described above (Level 1) muat be
onmpl omem¢t ed ¢

= automatic loadery

= linking alement

= gandine michineg

= brushing machine For removing duot and wood partiolen before applying
fillery

= filling machiney

= linkins elemant;

= drier;

= automatic unlonder.

4, 3izing = Wpe banding = Boring and varioun operationa on the panel (W

Aoccording 4o the type of panel and coating material we have o far
denlt with manufacturing procesne: and consmuently machinas and plant,
differing from each olher,

™is phasn, on the other hand, in common to all typeo of hanio panels
and will be trated without any particular nub=divinionn except for
quantitative leveln and a :specinl procanning technique wauitabla and
recommended only for PVC laminated panels,

e Leovel A

v———

®™r thin eatepory, the tizing (both lonritudinal and trannverna) paneln *
is oarried nut with a nimplifiel twin=blade panel aizines machine and, if

required, with automalie or sven minual panel Ceed, 3izinr mual he vory




acourate to obta:n suifuces cuitable for edge banding with veneer or
thermoplantics bands,

Fdge banding can be done on 2 single head machine using hot melt
glue; the edges haine of veneer or other material in strips or on reels,

On thic type of machine, only one edge can be applied to the panel at
each pass,

Sizing &’ edge hardineg is follo' vl by the boring ¢ eration,

The panaly must u. vucin o take all the haiviware required and for

final assenbly .. the unit,

A sinple wobile boring hoad machine can be used to allow for beth
horizontal and vertical drilling.
I'or various aurilliary operations it is important to have other

indicpencable rachines & ailuble such as high speed routers.

2. Level D

To mcchanize erd automate handling and greatly reduce floor to floor
times thrce brsic mnchine:, which can be used in line are indispensable
for this category. Tie vachircs would, however, have to be positioned so
that thcy could be used individually,

The machine; arc:

= double ‘nd tm.anrr/;\mal Aaizivg mohine with machining units arrenged
both for siziur end noulding oprrations. With this machine longitudinal sising
procedes trancoorace cining,

= double xige Lardinz :chine srouped with the prnel siging machine and
linked by a driv-a convevor thich can ba removed to uce the two
machines ir'ependoctly, The two heods Of the e'ge be-ding machine must
be e:ccily the srov o0 L..alle of uaing used with edges in wood or
thermiyplastic mat ri~ls in s#ir'ps o» on reelz. In the case of wood edges

the plant rmust irncorperate automiic sarling units,

-~ automatic milti-snindle boring michine Zor horizontal and vertical top
ovd -hottom barirgse TMe number ¢f hoads will depend on the various
pe isiblities of the unrin~ operations. The machine will alco be grouped
with the painel nizing and edpe banding machine 30 that, vhen transverse
sizing and edgo banding ic carried out, nll the boring operntions rejuired
can ba doan~s in one pass,
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For other succesaive operations on the panels, the following auxiliary
machines are necessary:

- highspeed = router - odre banding machine for contoured elges - ningle~head
boring machine - eircular saw with seorings attachment,

1. Level
For large scale production, sizing, edg,e/banding and boring are done

on a compietely autnmatod line consisting of:

- double station loalter;

= penel sizing machines

- olge banding machine;

- board turning unit;

= vparel ocizing machine;

= eige banding machine;

- automatic bering machines

- dowel Arivine machine (when working on finiched product.
melamine and PVC);

= hoard turninc unitj

- double station unloader,

Very oareful thought should be riven in choosing this plant by evaluating

the quaniity and type of nroduction involved. The following are aome of the more
important consilerations to be borme in minds

a) the output of a complete sizing/odge banding 1ine is closely tiad to the

quantity of identical parts fed into it. In fact, as shown in the diagram (Draw=
ing 10) derivei from practical data (quantitier of identical panels shown

i1 abscis3zes ari production in units of time in oriinates), productivity

besing to be ortimized from only 1000 identical panels and more.

It ic therefore obvious that, if the aquantity of panels to be
produced is well below the figure given above, the complete production
line is no lonper efficient and becomes uncconomicnl for very small
quantities (10C 4o 200). In this case it would be well to split the line
into two single production lines with independent boring units,

There are two miin advantages of the single lines
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1) by removing the boring mashine from the line, tooling up time {mos+,
of which 11 taken up by the borer) 16 roduced Lo an exiemt which riven

productivity advantiagen of up te &0 nor eemd (rosults obiqined in prnct:‘cn) .

?) ‘*he down time of the wncle iire whenevar mechanicar or peoduction

troutles ocrur on one machine i@ avoided,

Whenover a line is autombed {wi.h avtomatin leading and untoading)
and the niz!nn/m’m banding operation in done on machines where :limenaion
chanpes are proprammed ol notrenreally, the £inal reanlt will be a conaidarable

incroase in productivity,

1) Tt io intersstins 1o follow the lina (Drawing 11) indicating the effaoctiw
production obtainahle (linear metras per mine ) a1 fanction of the lempth
of the workpiocen,
"his eurve demonatirate: that productivity -ioes not vary Froatly
for workpincen over 150 om lornr, Below thin valoe productivity decrennen
sharply.
Evidenily thic consideration is fundamemial becaucea productior
capacity chanpes considerably a1 a function of tho tyre of furniture unit
producel, Therefore ‘he choioe of manhines and thear rharacterciios must
be evaluated very carefully ir conniderntion of wha! has beoen oxplained above,
Ao alroealy mentioned, the help of uone machines outaide the line for
certain auxiliary processco earried out after the aizing/edpe hand ing
operalion:, can be considared mligpenzable,
In thio quantitative produstion catepory, nome fundamental and
diveruified anpamcls of the technolog. ne rdople? can he analyseds in partioulary

a) Separatior of boringe unit from the cutomalic sizingy Mge banding linae,

It in intereating to concider the romacatior of the horings mchine
from the awutomatic Yine althoush the 1inc couldy with advantage, be etuipred
with an auloratic haring machine only l'or horisent barisy: onerations,
Tis aAllow: tfor vanmid Lodineg up and, furthermere; avords the condition
whern the line fooan up to the Timit snrots of tha harer, All specia)
boring operations 1hat idents e the par! in thes pre-u:cembly utapre, ocan
bo done on a speciil machine bnines pragrammed Cor mny dimemaion shangen

and arrancol to  enrry oud many diftforant haring operationn,




- 14 -

b) Processing of laminated panels melamine and, above all, PVC sawn
into felding boardrs,

Sizing and edge banding is done lengthwise only, The length of the
board iz the :.me a3 the total peripheral devclomment of the bhody of a
furniture unit. The board iz pasued 1o an integrated linear system for
cimultaneourly Yoring as well as the V /»noving for foldin~ the board to

form a carcase {Drawing 1.},

5« Lacquer Coating

All panels which have bem vemeeral or treated with fillers have
to be sanded on faces and edpes before laciuer coating,
Ac will he described later, lacquer coiting panels betore assembly
can be avoided. For certain types of firich 1t is possidle to rand
the facen and odges, acssemble the 'mit befora ataining and lacyuer coating.
For the three levelu co fir referroi to, svetems and plant change
considerably accorling to capacities requiredy in particular they vary
according tn the type of coatiry material, 7The problem will be dealt
with here only as far as the three juantiia‘ive Levels are concernei,

The individual applieation syntems, will be subject of a special report.

1 Level A (Drawing 13)

Sanding of raw faces and elpes can be carried out with a manually
operated belt sander: +*he same machine beins u:od for canding the coated
facen and edres, .

Staining and coating of fuces and edres with prime and finishing
products is done in 1 spray booth with a filier wll and exhaunt ayatem to
eliminate all the zir-horne residues from the compres:ed air anray mune,

The panels are ther placed on suitable supnorts and thepray left o oatrlyre

in free air.

?. Level B (Drawing 134)

_Sa.ndin{: of raw and coated panel surfaces can be done with a neparate
automatic machine chosen aceoriing to type of vemeer or coating material uged,
Sanding of rourh ~lfer, mantionel previously (4.) will be done on the
odie banding machine cquipped with canding units. Curved woad edgon on panels

are sanded on a single~head contour sanding machine, “he number of passes
being e1nal to the number of edpes: to be treated. CGoating of alges is
done on stacked panels by spraying in the spray booth. Drying in open air,
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For aurfaca treatment 1 comi~outomotic plunt oy be wedy

- bruuhin7/:-xtaininr rachine for aipnlying one coat of staing

- atain drier (infrae el ov hot air);

= poller conting mchire Tor applica‘ion of primn coats

= lacguer drier (infve-rs? or Aot nir) accevding to type of coating
matarial;

= lacmuer sanling rachine fur denithing ~aic ol praing

= curtain coating mechine, with one or two headss

rack trolleyc with alsin Frals After curtain coatin the panel:

are laoded on rack t.Viayr wiich coupied *o the chain conveynr, pass throurh
a drying tuniels Heaoing systow and Tanc are arrangol in two different zoness
one at Jow termeratu-c v iz ylash pericd of the sclvents anl onn for

drying 4he coat at a hipher cemperature.  FPinally the panels nan be cooled

in npem air ar in a (orcod venlilation =emes A sinple-head edre vanding
machino ic uned far encoehing the coated woipet.

T™e finishk contbt con he 2prlied with the uame plant desorihed above

ory as explained latery apnlied o the acsonbl v wlit,

1, Leval & (Drawins 19)

After edre conline of the steck oo snrey booth and rubioquent drying,
the paaecls enter an awonatic murtace lactuerir~ nlant. The primo conting
plant can bo an foliara;

« dovble auvtomitic invder foro two linen of panalag

- ganiing machinz, with 2o or three orons Lelt canding units for finiching
veneeral surfacen;

- ztaining and ~prime Aacatine with rollens, o exelmaned for Lovel B nhove
the only Aifferecce erne that there earn be more coating machines and
driers 4he aim Yeive o ablain o betier Tinuh with leas coating filme,
Furthormaee *he sice aad capacity of the driers ic proportional 1o the
.a00 rain of the line to allow complotinn of the quantity of panelrn
rlanned for productiong

- auwtomatic zanliv mashine fer intermedinte conding of soat}

- brishing/el~unine sachine Tor mikine surfaces perfectly cleans

= automitir linine=r init rracedine the curtyrin esating mchiney

~ ourtain contirs wiching wilh special converors Lo allow coating *o
be sirchronizel with o compleie loat for tha driery

- if reruired, automatic Tower for the Ariers

- multi=deck viar wiih poseibility off varving the teuperature, in thae
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two drying and {lash off wonow, acuordting to the type of coaling material,

The drier aluo inelw'es = aonting mone and automatin inloading devioe, .

The panalis them entor o mlan! foyr canding the sonted nurface, Tt can
bn a linked lince for orecn manding oporaiione and double antomtic sandere

(in 1ine) for aire nanding,

Panelr can be coated wilh a Cinishing materinit on a separate
line:
= a vibrator unii to remove il and any ¢md 1 ceratohe: on the aoated
murfaces

= a panel cleaning unity

1 sinml e=hond curtain cnatory

A Arier which (1inear or rotary)

Both for Level:: 3 and G it iy pasaible to insert in the soating
Iine, aftor the staining phare, a printing machine whieh rives, on the
ntain, a rood reproduction of the imin of . venser, ™in procesn can be
carried out on panelir havine nolysster soataed fi)lers ory for a hetter effect,
on panele venoered wilbh second prade woole ‘The rrant advantage of thin
syctem, bevides conuiderabln enut reduetion, in thal of giving the panels
2 uniform surface; o fanturn much nsppreciated in 1arge ucale production
of modular unit Furpitura,

The npplication of Lhe fieat nrime cont on the printed nurface

10 possible after a charl £lagh off oyclie and in a complniely automatie
oporation,

0s Pre-Aniembly - Autc.ouy =~ Lacking

Wo have uo far deali with the neacesming of the panel to propare it
for final asnembly into a fintshed fures bure prosuct .
Independemtily of quaniiti ety the bLoric conaopl tor propramming the

whole manulacturing procesr oan be dalniled an follows (Drawing 15)

a) work order with interral Flow for the whol e manafacturinge proce:
. . ey . ’
ineluding anpemhly and control of finiuhed produet stores availability

h) work onter wilh 1nlerral flow for thw vhole minifacturing procenn

ineluding carcrure acembiy only whita idenbification with the front 1o
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carried out acconiing to market demand. Control of finiched product
stores availability;

o) work order with integral flow up to pre-ascembly., Assembly is according
to delivery resuents with cycle programming and control of cemiefinished
produot stores availability;

d) work order for componeni: with control of semi-finished product siores
and assembly according to delivery redquests with cycle programmings

o) work order for ecmporovig rith sontri? of argrr-firiched preduct otoves
and assembly accordins to delivery equestc with cycle programming;

e) integral work order including assambly according to delivery requeats

with cycle nrosramming.

It ic evident from the above that assembly cystems and methods

oan be quite divarsified as Jetailed in itenm fol.

6ele =~ Assombly and packing of units with finished panels

Thie sector deals with assembly of panels having surfaces
completely finiched i.e,, all panels laminated with PVC or voated
wvith laocquer finishing material. (Mrawing 16)

1« Level A

All the hardware (frames, acceascriec, drawer pguides) must be
applied to the panecls al the work bemch with manual tools (screwdrivers,
drills, staplers).

After the fitting of hardware and woodon dowels the panels can
be handled in two different warst
~ packed loose (with cardboard,polyester and polystyrene protection)
80 that ascemoly may be done by the end ucers
- ascembled,
'in which case thc carcace will be acaembled first ucing vinyl glue

and a pneumitic clamp Tor cqu.ring ur the ocarocase.

Doors and drawers(previously assemblel) will then te fithed to the body
on & work benoh and the units nacked in cartons with wuitable protection,

2, Levels B and 7

Special machines and equipment are required for madium and large

coale production and for their cholce certain rules must be obaerveds
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eliminate 111 unneccessary materinl nandlings

store al) semi=-finichie! parts close to the aczembly line to fully

wilize spare permatting easy pieck upg

- avoid conveyins partc on the flesr and nick up of somi-finighel parts
once thay have beon put on the wccembiy lines

= carry ont al\ pre-assembly, assembiy anl packine oncrations (manual
and mechanicn)) durins the nrosress of the unit along Lhe production
line;

= during pro=cs-anbly, carry out the berins nat provionely effected,

aocordine Lo the cutablished onembiy nroreomme,
The asaerbly plant can ireluwie the fu?lowineg pachines and ennipment s

= automtic lowellins machines s

= machines for imxiliary boring and wwtomedie anplieation of nome iypes
2f hardwnre an raquireds

= mat type or slottel conveyvor helts, asperate! by variable sperd motor
drive refuvetion rearn for nro-accombly, with stractures fur holdinge
etuipment and overhend adfusiel raeumatie ia2lt and hanlware contaivmern
30 that the operator han, withir reachings listiance, tha rirht piece
of hariware and thae right tool for the operation involvedy

~ clamps for squarines up the unitsg

- auntormtic tippers;

- slottod conveyoru, variable in heipht (even automatically),
for applyins doors, drawers or other vart: 1o the wnits as they
advanoce at a prow~cginblished raie,

At the end of the wienbly Line the wnile must be suilably proiecied
from damage (in «incking and trancport to stores) up to final delivery.,
In particular, venecrol fumiture must be protecied to prevent alteration

to the wood?s chading by ewnosure ‘o the lipht,

This type of product it normally »nacked ir carione, corner: are
protected with polystyrene ani delicate surfaces with 4iussuc paper.

The cartons uan be cloued at the end of the linn with automatic
atrapping or tapin. machines,
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For all thos . unite with uncoated vurfacas, ard particularly unassembled
unite, pi king with shrinkage foil wrapping it of interest. It is applied
with n mol ine congic!ing of an autometic unreecier af the shrink foil rolly,

a aplicer wad an sioctric oven wh ichy at 2 temperalure of ahout P.()O”C, shrinks

the foil which wrape tightly aroand the sirfaces 1o be protastol,
642y Anmer My of wnite iibh 1mFinishao panels (Lrawing 17)

Unfiniche? panele oo Y 2503 L e enloyporiaes

LY venagred panele, with o nrime anal o0t ap hnvine hoen sonded on
froes and elger, are acimbled ge dndcribed in 6,1, an? on Lhn same
asnembly 1ise tre acsemblad unitn onter o orescurizned hooth dore the
Fininking con! e apelied with o ey mme The units fira then

convaye’ (uu*nmationl'i,y) into odrier,  Paeking an deeribed hafore,

b) venenrad and :tandal panelay whish have not hem slained apd price coated
are atsemblod 1o ablain vaw unj by, M1 the eperation: +ar stainingeg,
various | rime conte, sanding and fintching vrima couls,y are done on the

Astembed unit, therehy obtaining unecinl Finich shading ruch A antirnue, ete,

Fer larre nenl e production, atl the abave aparationg take npiace in suecceunsion

an the unil moven Corunn! on g cenveyor helt at a piven spaod and nacgen throurh

the spray hoothn and driar: ac ahowm on Drawing 17, On leaving the plant the units

are packed in the normal mennar
Te Conal wition
— L NON

Afier anrenbly, the Furmiture units ean be clope for delivery

arinnt ordere snd dicpaiahed Lo the customar, Allermalively they Yeave tha

raly to ba gant te Lhe cnhoman,
He have atftemntod 40 den? wilh the

Rattembly and pe sking- linen

varion: oyenles nd rennnenent Por

the production of rogn 01 fumitere o dotailed Woporsible, Tn viaw

of the exlent or the nrat] eme invnlved, the sohijacl chanlAd cerlainly he

treat ol more tharnuphly, however, 1¢ is hoped that thers noten nre

nufficient {2 rive Yol o mide 1o those ivteranted in the thojioe of

michiner -nd ip the produation neacesam for the marticulanr tyre of furniturs

thay intend in producr,
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Drawing No. 2 = layouts for Pandl Sewing

Level A
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Level B
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Description

(¥ Ciroular saw with sliding terle

Vertioal singla blads panal ssw
Pansls %0 bhe loaded

Automatio loader

Lougitudinal pancl seving
Transverse pancl saving
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kaw;m No, 4 - Layouts for Progsrgion of Hollow Cork Boards

w O @ |

.l.lg e ! g

-®
| @
S sy 39.—(9

. Bagariptions
() Band sy () Surfsce planer
(D Ciroular paw ® Roll way for foeding board stecks
® Thickness planer ® Automatic stacker

® Borch for frome assembly @ Mutometic bosrd saw
® Olueing spreading mechino (® Multi-blade waw roill wey feeder

) Dieo oonveyor @ Turning unit (90°) for faeding out off saw
7) Hot platen pross (@ Holl way linked to unlonder

©:0ut off snv Autometic unlosdaer

© Conveyor belt ®) Autometic cut off saw

© Muti-blade Tip saw
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Trimmer

Splioer

Saw

Inspection tables

ration of Veneer
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Drawing bo, 6 = tavoats for Vensering

Level &
m SO
(5 0
Lavel 3

Level U

-s-ir:-?'lm EEBZT:EC%HE@Q 0

' Degceriptions
O Glueing cnresching mochine @ Automstic londer for preusine line
@ Prepsration toblc @ Herri nghore element
@ it press @ Conveyor belt
@ Sander @ Autom=tic press

@ Disc type convoyor @ LUt fond conveyor belt
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mvd.g‘ No, 9= Lamtn fouw Brandini snd Rorine

tawn] B

999 ¢ 1

Decoriptient

@ Plain panel mizing mnchine

.l.."‘::‘;‘...xuk +§
St
e b

N @ 0
29,2 990

(® Mutomatic boring machine

(@) Singlo=end cdme banding mechine (D) Contour edge banding mrchine

@ Single-end horing mrchine

O Router
@ Spindle moulder

@ Double station londer
(W) Board turning unit

(1) Dowel Ariving mrchine

@ Automatic prnei sizing mnchine (@ Bonard turner

(D Linking eloment

(@ Double uintion unlonder

@ Ausomrtic adge handing machine

v
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Drawing Nos 13 - Layouts for Lacquer Conting

Levcl A
L.
c ol s
e .O "
Level I

Qggri ption:

@ Manual belt nander @ Linking eloment ,
@ Jpray booth @ Hot air driar
@ Rot~ting table @ Coatinz mechine .
@ Trolley @ Ultra=violet drier
@ Automrtic sander (a 3 nding ole~ning mrchine
@ vinglo~hoxd edze sander (gi) cartzin cooting mechine

| @ Infeed unit ’E) vurtaan conrter unloader

| ® -

Brucher ) Rot~rv i1y~ drier i
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Drawing No, 15 - Main Plow Dingrams

wourk order
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