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1e Introduction

The production of case good furniture, a modern reflection of the
image of the traditional cabinet maker is an attempt for industrialization
vhat has always been considered as prerogative of a craftsman.

(Pige1) covering the following three sections:

a) sides, bottoms, tops, backs;
b) doors, drawers;

c) shelves or other special parts,

The individual components have suitable finishes and technical

characteristics for assembling to build up a finished product,

Assembly is achieved with suitable types of hardware or simply
with wooden dowels and vinyl glue,

In order to give as much realism as possible to descriptions

e e e

of production processes and machinery, the three following quantitative

production levels are taken as references:

Level A: Small daily output; craftsman production techniques
a few employees. !

Level B: Medium daily output; a few dozen employees.

Level C: High output; industrialized production employees can be more
than hundred,




2. Panel Material

The initial processes in the production of case good furniture
are niually three 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 boardj

b) particie board;

¢) blockboard or lanin board ;

¢} mnarticle boar coated with melamine products
e) particle board for coating with paper or PVC;
f) bplywood;

£) other bonded panels.

Dependins on the type of board applied the first three production
onerations are:

1) sawine panels to sizey

2) preparation of hollow core board §

3) npreparation of venser

2e1s = Panel sizing ( Fig. 2)

As aiready mentioned, the type of panel, purchased in various
standard cizes, can vary according to its end use., Whatever its successive
operation i~ it must be zawn into pieces with oversized having its
dimensions (of a part making up the product) increasad by up to 15 mm to
allow a tolerance for squarins up operations. Panels on the
market can vary from 130 to 250 em wide and 250 to 600 cm long,

According tn the daily capacity required a panel sizing circular saw can 1
handle the work for workshops of's




1, Level A

Tt is sufficient to have a circular naw with a sizing carriapge
supportine the panel: wvhile szawing, Three operatars will handle the
production rate of 5«10 m3 »f panels in eirnt hours. As in nome
cases tnis machine could also be uzeful for further operations, this

machine should he etuinped rith a ~coring sav, to avoid splintering,

2. Level B

In *his nroduction level the machines used for sawing nanels
are of the vertical single blade type. This involves a structure
to support the pack of panels (positioned edrewice) and a blade,
rFuided by a suitable arm, for both longitudinal and transverse saving.
To pick up the single panels and position them on the machine, a
vacuum ¢rin should be usel on <n overhead honint. The production

of 8 t60 15 m3 in eirht hnure can be handled by onerators.

3- _LWE]. C

3izing large quantities of panels very sophisticated are apolied
with one or more blades, sawing panel nacks positioned on a fixed or
movins table longitudinally and transversally, Three systems are

vell known:

a) machine equipped with multiple blades for simultaneous
longitudinal sawing nanel packsj a top sawing unit is armanged for

trancverse cawinge,

b) machine with a single blade sawing unit swivelling by 90°

longitudinally and transversally.

c) sizing plant of two units first machine with one saw, and a

bottom scoring blade, to saw the pack of panels longitudinally. Transverse

sawing is then done on a second machine (Fig.3). The entire pack or




-4 -

the single strips are moved by a conveyor.,

On all plants at Level C both longitudinal and transverse
sawing can be mechanically or programme controlled, Automatic loaders

and unloaders can be used for the packs of panels,

The number of operators can be from one to three while
productive capacity which varies considerably according to

differentiated or standard sizing operations, can vary from 20 to 100 m)}
in eight hours,

2+2. ~ Preparation of hollow board (Fig.4)

Hollow core boards are built up by a frame of low oost softwood
which must be dried to avoid twisgint the rails and stiles. Wod or
paper can be used as core material.,

The covering panels can be plywood, ohipboard or other wood
based panels,

The machining operations of rails and stiles for the frames are:

1. Dboards are ripsawn, thickness of the board = width of rails and
stiles,

2. thicknes of the planed board after prlaning the thickness of rails
and stiles, the width of this material is rip sawn.

The types of plant, varying oonsiderably according to the quantity of
panels to be produced:

1« Level A

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

The boards are rip sawn on a circular saw and planed on a thicknessing
machine, A stapler is used for Joining rails and stiles to form the frame.
The filling material (honeycomb) is then inserted and held with a few
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staples and the frame is passed through the gluespreading machine for
application of urea glue on both sides, The covering panels are applied

and curing follows in a two platen hot press,

With the temperature of the water circulating in the platens
at 90°C, curing cycle, depends on the thickness of the covering panels
and can vary between 5 to 7 minutes.
Cooling and conditioning follows before the next machining operation
starts,

2. Level B

The same operations as in Level A are used but with the following
machines:

- single blade cut off sawj

= mlti-blade circular sawing machine for ripping;

= thickness planing machine if necessary;

- band saw for cutting the cross members and any dowels required for
the inside of the frame;

- bench with hand stapler for joining ram; rails and stiles

= double side frlue spreading machine;

- mlti-platen hot press;

- disc conveyor linking the glue spreader and the press.

3., Level C '

Large quantity production of panels is involved and therefore
much more complex and sophisticated machines and equipment are used,

It will be necessary to begin with drying the raw material in
suitable driers,

Stock will be unstacked automatically and fed to the multi-blade
cut off saw. The boards whose rail and stile lengths represent the
members of the frame, are conveyed to the multi-blade rip sawing machine,
In this way stile and rail stock has the 1length required passing along
a conveyor for checking and selection.




- -

S*ile and roilctock ore placed in ponition of the assembling frame.
Frome ans~emblins ¢an be done on a machine which carries out the entire

~tanlin~ operation wtomatically,

3tiles and railc con be joined (automatically) either by =taples
nr ~lueinr~,
Panel to frame assembly follows in multi-plaien presces az

deseribel in l.evel A or B,

?«1. = Prenaration of veneer (Fig.5)
Prenaration of veneer berins with the selection of the
purchasel vacks, trimmin~ the packs to lensth and jointing to the

rejuired width and then splicing,

These nnerations are closely tied to the ability of the operator,
The rualitative choice of material and the technicue used to

anlice the cheets are in fact of major immortance.

After being spliced the sheetc are inspected and numberel, The

machines usedl in each level are as followss

1. Level A
= Veneer pack trimmer and jointer;

- Paper tane splicing machine,

2. Level B

= Veneer pack trimmer;
- Veneer pack jointer;
- Splicing machine;

= Inspection table,

3. Level C

According to the retuired capacity a number of machines of 2. Level B
has to be installed,

e ——




3. Panel Coating

As mentioned before, oversize panels will be machined., Assembled

hollow core boards or chipboards will be processed as follows:

aA) veneerinec;
h) application of finished materials (papers or PVC);

c) avnplicntion of fillers or prime coats,

1,1, Venering (Fig.b
After rlue spreading, the venecer is normally applied to the
panel, pressed and cured.

Machines and equipment vary according to the production level.

1« Level A

After prenaration, the glue is applied to the panel with a roller
rlue spreader and the sheets of veneer, prepared before, are pocitioned
to both sides of the substrate which is then nlaced in a double-platen
hot nre~se (900C), Pressine cycle varies considerably according to the
type of veneer used, its thickness and the type of plue hardener used,
However, exrerienced cycle times are ? to 3 minutes.

Pressure in about 3.5 kg‘/cm?.

2. Level B

A= the manels have to undergo successive operations on Hrecision

sanding machines, it is necessary, before applying the veneer, to

calibrate the panels on a sanding machine emuipped with coars abrasives,

Tre mochire can operate only on one side of the nanel. For double
side saniing the panel has to pass the sander twice. Glue spreadine and
pressing can be as for Level A, using single or multi-platen nresses
according to the required nroduction cap-city. PFurthermore, it is
necessary tn provide after the glue snreading operation, a panel disc
conveyor, The lower part of the discs dips into a water basin,

The panel is supported from the time it leaves the plue spreading machine
until its assembly by the operator.

Clue mixing equipment will facilitate the preparation of the

urea glue mix,




3. Level C

In this catepory an automatic nressing plant is installed

by linking different machines so that a panel is processed in one pass,

Bruipment for automatic pressing:

automatic press loader (can be thrust type); '
- linkinc element;

- double side sanding machine;

- double side flue spreading machine;

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

covered panels;

- automatic two=nlaten press,

The 1latter michine is linked to a loading conveyor on which the
various panel: are laid in front of the press which is a cycling single
openin/ precs with endiless belt. All the pressed panels leave the nress
while, similtaneously, those laid up at the loading conveyor are fel in.

The conveyor on the outfeedend also acts as an automatic unloader.

3.2. Llaminating of synthetic materials (Fig. 7)

Due 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 laminating material:

1« papers treated in various ways;

2. thermoplastic foils,

PVC Papers
Papers can be used as substitutes for wood veneers and therefore

must undergn a coating operation after application. The paper can be
impregnated and therefore used directly as the decorative finish of
the panel, as is also possible with thermoplastic foils made from poly-
vinyl chloride,
In the two latter cases the production cycle is substantially
reduced because all the sanding and coating phases are avoided. It .
can also be mentioned that by using sheets of PVC (polyvinyl chloride)
it is possible to coat panels on both faces and edges with the same sheet.
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It is also possible by using certain machines described later, to

obtain the body of a furniture unit from a single PVC coated panel.

Plant for applying PVC:
2 - Level B

Panel loading element:

- top and bottom brushing machines

- top and bottom unreeling machine for rolls of PVC with roller
pressing unit for stretching the foil on the panel and clippings

- conveyor belt and final roller press.,

Due to the application of vinyl glue the panels must carefully be
stacked and conditioned.,

3- Level C

Plant is the same as that for Level B with the additionl of automatic
panel loading and unloading equipment.,

The plant is equipped with a hoist to bring PVC rolls from stores to
the unreeling unit,

3.3, Application of fillers or prime coats ( Pig.8)
This operation is also carried out on panels (hollow core board
or chipboard) to provide a base on which to apply the final decorative

laminating or coating.

The aim is to obtain the grain effect of a particular wood

specie by printing during coating, or to obtain coloured finishes with
pigmented varnishes,

The filler used must be polyester baged and is applied, according
to the panel type which can vary from 200 to 500 g/m2.

Machines required arei

1« Level A

For this category it is advisable to purchase panels already treated
by the supplier due to the very high cost of suitable equipment,
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2. Level B

The following plant is required for applyins fillers:
- ginfle type sanding machine;
- fillinf machines

- ultra-vinlet drier

Drring time for the coat (30 to 10 s) varies according to type of

UsVe lirht used, as foreseen in the same level for veneered panels,

3o Level C

For higher production the plant describel above (Level B) must be

complemented:

- automatic loader;

= linking element;

= sanlin~ machine;

= brushin/ machine for removing dust and wood particles before applyine
filler;

- filline machines

= linkinr element;

= drier;

- automatic unloader,

4. 3izin- - Mige banding - Boring and various operations on the panel (Fig.9)

According to the type of panel and coating material we have so far
dealt with manufacturing processes and consequently machines and plant,
differing from each other.

T™is phase, on the other hand, is common to all types of basic panels
and will be trated without any particular sub-divisions except for
quantitative levels and a cpecial processing technique suitable and

recommenied only for PVC laminated panels.,

1. Level A

For this category, the sizing (both longitudinal and transverse) panels
is carried out with a cimplified twin-blade panel sizins machine and, if

required, with automatic or even manual panel feed., Sizing must be very




accurate to obtain ~urfaces ~uitable for edre vtandir~ with veneer nr
thermorlastics ban’s,
Fire hapdin~ can he done on 1 niinple hen? machine using hot melt

mlues  the edges heinges nf vereer or other mater»i~1 in strips or on reels,

On this type of machine, only one edee can he applied tn the nanel at
each nasc,.
sizings anl edee haindine is followeld hy the barine oraration,
The parel; m:st be bored to take all the harlware retuirel and for e

final assembly of the nnit,

A sin~le mobile bhorins heal machire can be »sed to =llow both
horizontal and vertical drilline.
For various auxilliary onerations it is importart to have other

indispensable machkiner available cuch 15 hich <peed routers,

2. Level B

To mechanire osnd 2ulormate haniline an?d srenily reluce floor to floor
times three hasic machinec, which can be v.:ed in line are irdispensable
for *his category. 'The machine would, however, have to te positioned so0

that they could te vse! individually.

The machires are:

= double end 1enoner/'p"me1 sizineg mchine with machining units arranged
both for sizins and moulding operations. With this machine longitudinal sizing
precedes traincverse ining,

~ double edge bunding machine frouped with the panel sizing machine and
linked by a driven conveyor which can be removed to use the two
machines independently, The two heads of the edge bandings machine must
be exactly the same and capable of being used with edges in wood or
thermoplastic materinls in strips or on reelz., 1In the cace of wooAd edges

the plant must incorporate automatic sanding unite,

-~ automatic multi-spindle boring machine for horizontal and vertical top
and bo*tom boring. ‘The number of heads will depend on the various
possiblities ~f the borins operations. The machine will alro be rrouped
with the pane. sizing ani edge banding machine so that, when transverse
sizing and edge banding is carried out, all the boring operations retuired

can he done in one pass,




Por other ruccessive operations on the panels, the following auxiliary
machinen are necessa™y:
- highspred -~ router - edge handing machine for contoured edses - single-head

boring machine - circular saw with scoring attachment,

3 Level 0
For larse scale production, sizing, edge/banding and boring are done
on a completely automated line consisting of:
= double station loater:
- panel sizing machineg
- ecidge banling machineg
- board turming unit;
- onanel cizine machines
- eolge banline machines
- automatic borins machine;
- dowel Arivine machine (when working on finished product:
melamine and PVC);
= board turnings unitg

- dnuble st~rtion unloader.

Very careful thought should be given in choocing this nlant by evaluating
the quantity and type of nroduction involved, The following are some of the more

important considerations to be borne in mind:

a) the outmit of a complete sizin{;/edge banding line is closely tied to the
quantity of ilentical parts fed into it. In fact, as shown in the diagram
(Fi -.10) derived from practical data (quantities of identical panels shown
in abscisnes ani production in units of time in ordinates), productivity

berins to be optimized from only 1000 identical panels and more,

It is therefore obvious that, if the quantity of panels to be
produced is well below the figure given above, the complete production
line is no longer efficient and becomes uneconomical for very small
quantities (100 to 200). In this case it would be well to split the line

into two single production lines with independent boring units,

There are two main advantages of the single line:




1) by removing the boring machine from the line, toolins up time (most
of which is taken ur by the borer) ic reduced to an extent which gives

productivity advantapges of up to 50 per cent (results obtained in practice) ,

2) the down time of the whole line whenever mechanical or production

troubles occur on one machine is avnided.

Whenever a line is automated (with automatin loading an¢ unloadine)
and the sizing/'edp'e banding operation is done on machines where dimension

changes are programmed electronically, the final result will be a considerable

increase in productivi tye.

3) Tt ic interesting to follwo the line (F‘ig.ﬂ) indicating the effective
production obtainable (linear metres per min.) as a function of the length
of the worknieces.

This curve demonstirates tha productivity does not vary greatly
for workpieces over 150 cm long., 2elow *his value productivity decreases
sharply.

Evidently this consideration is fundamental because nroduction
capacity changes considerably as a function of the type of furniture unit
produced. Therefore the choice of machines and their characterstics must
be evaluated very carefully in consideration of what has been explained above.

As already mentioned, the help of some machines outside the line for
certain auxiliary processes carried out after the sizing/edge banding
operations, can be concidered indispensable,

In this quantitative production category, some fundamental and
diversified aspects of the technologies adopted can be analysed; in particulars
a) Separation of boring unit from the automatic sizmg/edge banding line.,

It is interesting to consider the separation of the boring machine
from the automatic line although the line could, with advantage, be equipped
with an automatic boring machine only for horizontal boring operations.,
This allows for rapid toaling up and, furthermore, avoids the condition
where the line feeds up to the limit sopts of the borer, All special
boring operations that identifies the part in the pre-assembly stage, can
be done on a special machine being programmed for many dimension changes
and arranged to carry out many different boring operatiosn.




t) Procesnine of laminated panels melamine and, above all, PVC sawm

int» feldin~ bonrds,

3izin~ and edre bandineg is done lenpthwice only. The length of the
board 15 the same as the total perinheral development of the hody of a
furniture nnit, The bhoard ic passed to an integrated linear system for
simultaneou~ly horing 2 well ~s the V srooving for folding the board to

form a carcase (Fi~o17),

5« Lacquer Coatins ~

A1l ranels which have been veneered or treated with fillers have
to be nanied on face: and edpes before lacquer coating.
A will be described later, lactuer coating panels before assembly
can he avoidel, For certain types of finish it is possible to sand
the faces and edres, acsemble the unit before staining and lacquer coating,
For the three levels co far referred to, systems and plant chanee
conziderably according to eanpneities required; in narticular they vary
nceordine to the tyne of coat'n~ miterial, The problem will be dealt
with here mnly as far as the three quantitative levels are concerned.

‘The indiviiunl applicntion systems, will be subject of a special renort,

1. Level A (Fige13)

andings of raw faces and edres can be carried out with a manually
operated belt sander: the same machine being used for sandins the coated
faces and olren,

Staining and eoating of faces and edres with prime and finishins
nrotuets i dAone in 1 enray bnoth with a filter wall and exhaust syatem to
eliminate 211 the air-horne residnes from the compressed air SNray ~uns,

The ~anels are then nlaced on suitable sunnorts and thempray left to ecat-lyze

in free air,

2. Level B (Fig.13)
Sandins ~f raw and coated nanel surfaces can be done with a senarate
automatic machine chosen according to type of veneer or coating material used,
Sanding of roush edges, mentionel previously (4.) will be done on the
edre banding machine equipped with sanding units. Curved wood edges on panels
are sanded on a single~head contour sanding machine, the number of passes )
being equal to the number of edges to be treated. Coating of edges is
dore on stacked panel: by spraying in the spray booth, Drying in open air, '
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For surface treatment a semi-automatic rlant can be used:

are laoded on rack trolleys which couplet *o the chain conveyor, pass through
a drying tunnel, Heating systems and fans are arranged in two different zones:
one at low temperature for the flash period of the solvents and one for

drvings *he coat at a higher temperature. Finally the panels can be cooled

in onen air or in a forced ventila*tion 7ones A sinple~head edpe sanding

machine is used for smoothing the coated edpes,

T, a3 explained later, applied on the assemb] e! unit,

2,

the panel: enter an automitic surface lactuerins plant., The prime cortine

plant can be as follows:

brushinf/ntainingr machine for applying one eoat of staing

stain 4rier (infra-rea or hot air);

roller coating machine for application of prime coat;

lacauer Arier (infra-re! or hot air) according to tyre of coatine
material;

lacquer sanding machine for denibbing raiced graingj

curtain coating machine, with one or two heads

rack trolleys with chain feed. After curtain coating the panels

The finish coat can be applied with the same plant Jescrihed above

Level C (Fig.14)

After edge coatins of the stack in a soray booth and subsequent drying,

double automatic loader for two linn- of panels;

sanding machine, with two or three crozs helt sanding units for finishing
veneered surfaces;

staining and prime coatings with rollers, as explained for Level B ~hove
the only difference being that there can be more coating machines anA
driers the aim being to nbtain a better finish with leas coating filma,
Furthermore the size and capacity of the driers is proportional to the
feed rate of the line to allow completion of the quantity of panels
planned for production;

automatic sanding machine for intermedirte sanding of coat
brushing/clpa.ning machine for making surfaces perfectly clean;
automatic lining-up unit preceding the curtnin coating machine;
curtain coatin~ machine with special conveyors to allow coating to

be gynchronized with a complete load for the Arier;

if required, automatic loader for the drier;

multi-deck drier with possibility of varving the temperature, in the




two drvin~- ani flash off znnes, according to the type of coating material,

The fdrier also includes a cooling zone and automatic unloading device,

Tr.e nanels then enter a plant for sandine the coated surface. It can
be a linked line for croas sanding operations and double automatic sanders

(in line) for edre sanding.

Panelc nan be cooted with a finichin~s materinl on a senarate
lines
- 2 vibrator unit to remove dust and any sma’l ccratches on the coated
surf~ce}
= a panel cleaning unit;
- a sinfle~head curtain coater;

- a drier vhich (linear or rotary)

Both for Levels B and C it is possible to insert in the coating
line, after the staining phace, a printing machine which gives, on the
stain, a fool reproduction of the grain of a veneer. This process can be
carried out on panels havin~ polyester coated fillers or, for a better effect,
on panel: veneerel with secondi grade wood. The great advantage of this
system, heriies considerable cost reduction, is that of giving the panels
a uniform c.rface; a feature much appreciated in large scale production
of modular unit furniture.

The application of the first prime coat on the printed surface
is possible after a short flash off cycle and is a completely automatic

operation,

6. Pre-Ascembly - Assembly - Packing

We have so far dealt with the processing of the panel to prepare it
for final assembly into a finished furniture product.
Independently of quantities, the basic concept for programming the
whole manufacturing process can be detailed as follows (Fig.15).

a) work order with integral flow for the whole manufacturing process
including assembly and control of finished product stores availability;
b) work order with integral flow for thw whole manufacturing process

including carcase assembly only while identification with the front is




carried out according to market demand. Control of finished product
stores availability;

work order with integral flow up to pre-assembly. Assembly is according
to delivery requests with cycle prosramming and control of semi-finished
product stores availability;

work order for components with control of semi-finished product stores
and assembly according to delivery requests with cycle programming;
work order for components with control of semi-finished product stores
and assembly according to delivery requests with cycle prosramming;
integral work order including assembly according to delivery requests

with cycle programming.

It ie evident from the abovc tliat assembly systems and methods

can be nuite diversifiel as detailed in item 6.1,

6s1¢ — Ascembly and packing of units with finished panels

This sector deals with assembly of panels having surfaces

completely finirhed i.e., all panels laminated with PVC or coated

with lacquer finishing material,

1.

Level A

All the hardware (frames, accessories, drawer guides) must be

applied to the panels at the work bench with manual tools (screwirivers,

drills, staplers).

After the fitting of hardware and wooden dowels the panels can

be handled in two different ways:

packed loose (with cardboard, plyester and polystyrene protection)
so that assembly may be done by the end user;

assembled,

in which case the carcase will be assembled first using vinyl glue

and a pneumatic clamp for squaring up the carcase.

Doors anddrawers (previously assembled) will then be fitsed to the body

on a work bench and the units packed in cartons with suitable protection,

2.

Levels B and C

Special machines and equipment are required for medium and large

scale production and for their choice certain rules must be ohserved:
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= eliminate 111 unnecessary materi~l handlings
- =store all semi-finishei parts close to the assembly line to fully

utilize snace permitting easy pick up}

avoid conveying parts on the flonr and pick up of semi-finished parts

once they have been put on the ascembly lineg

= oarry ont all pre-assembly, 13sembly and packing operations (manual
ani mechanical) during the progress of the unit along the production
lines

- during pre-agsembly, carry out the borins not previously effected,

accoriin~ to the established assembly nrosramme,
The assenbly plant can include the followine machines and ediuioment. g

= automtic dnwellin~ machines §

= mchine: for auxilinry boring and nutomatsie aprlication of some tynes
of hartinre g retuired ;

= mxt type or slotted conveyor helis, nperated by variable speed motor
drive reluction gears for nre=assenbly, with structures for holding
e"vinment and overhead ad justed pneumatic tools and hariware containers
50 that the operator has, within reaching distance, the right piece
of harwnre and the right tool for the operation involved;

= clanps for squaring up the units;

- automatic tippers;

- slotted conveyors, variable in height (even automatically),
for applying doors, Arawers or other varts to the wnits as they
advance 1t a pre-established rate,

At the end of the assembly line the units must be suitably protected
from damage (in stacking and transport to storer) up to final del ivery,
In particular, veneered furniture must be protected to prevent alteration
to the wood!s shading by exposure to the light,

This type of product is normally packed in cartons, corners are
protected with polystyrene and delicate surfaces with tissue paper,

The cartons can be closed at the end of the line with automatic
strapping or taping machines,
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For all those units with uncoated surf-ces, and partincularly unassemblel
uni‘*s, packinr with shrinkarc foil wrappirg is of interent. Tt is applied
with » machine consistine nf an automatic unreeler of the shrink foil rolls,

1 “nlicer and an electric nven vhich, at 2 temperature of about ?OOOC, chrinkr

the foil vhich wrap: nerfectly aronind tte uorfaoce~ *o he nrotected,
JePe  Ac:embly of ynite uith unfinished panels (Pie,17)

Unfiniched manels can be divided into Lun crtemnriens

a) veneerel panelc, with o nrime coat ~fter having beer sanled on
faces and edr-ec, are asuemble! as lescribe?d 1n 6,1 am? om tha sope
nnoembly 1ine the acsemblel unitc enter A prescurized hanth dere the
finishine conl ic aprlied with a cnray mne  The unit- - »e then

conveved (o' nmaticn]ly) intn A driers Packinz as leccribel hefore,

b) vomerred ani .ionle?! nanels, 'hich have not been stainet andnrime coated
are accemhled tn nbiain raw mirce. %11 the conerations for -tainin-,
voriovs rrime coats, sanline and finichine nrime coatr, are ‘lore nn the

“sriembed unit, thereby obtaining cneci~’ fini-=h shaline such ac antirve, etc.

For laree seale nroduction, 211 the above aneratinns take nlace in ~uccession

: ] N :
an the unit move: farwnm! on a conveyor helt at a ~iven cneed nrd vnarses throurh
the snray honth: anl drier: ar shown on ®i~,17. ™ leavine the nlant the unit:

are nackn~l in the normal mrmner
Te Conclusicn

After as~embly, the furnmiture units can be ctored for delivery
arainst orders and Aisprtched to the curiomer, Alternativelv they leave the
aziembly and nackin/ lines ready to be sent to the custiomer.

tle hnve attempted to deal with the various cycles and pmce«ases for
the production of case rood furniture 15 detailed 3 porsibles Tn view
of the extent of the problems involved, the subject should certainly be
treated more thoroughly., 'le do trust, hovever, that these notes are
sufficient to give at least a puide to those interested in the choice of
machines and in the production processes for the particular type of furmniture
they intend to produce,
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Fipel = Assembly of panel furniture

Fip,2 = Layouts for panel sawing

Level A

Level B

Level C

1) ecircular saw with sliding table;
2) vertical single blade panel caw;
3) panels to be loaded;

4) automatic loader;

5) longitudinal panel saving

6) transverse panel sawing

Fig,3 - Panel 3awing flow diagram

Fip.4 - Layouts for preparation of hollow core boards

Level A

Level B

Level C

1) band saw

2) circular saw

3) thickness planer

4) bench for frame assembly

5) glueing spreading machine

6) disc conveyor

7) hot platen press

8) cut off saw

9) conveyor belt

10) multi-blade rip saw

11) surface planer

12) roll way for feeding board stacks
13) automatic stacker

14) automatic board saw

15) multi-blade saw roll way feeder

B —
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turning unit (90°) for feeding cut off saw
roll way linked to unloader
automatic unloader

autonatic cut off saw

Fire § - Layouts for preparation of veneer:s

Level A

Level B and C

1) trimmer

2} anlicer

3) caw

4) 1inspection tables

MifFe6 = layouts for veneering

Level A
Level B
Level C

1)

nN
——

glueings spreading machine

preparation table

3) hot press

4) sander

5) disc type conveyor

6) automatic loader for pressing line
7) herrinsbone element

8) conveyor belt

9) automatic press

10) out feed conveyor belt

Fig, 7 - Layouts for application of synthetic materials
Level B

Level C

1) infeed unit

2) drusher

3) unreeler

4) oclipper

5) oonveyor belt




6) roller rress

7) ouvtfeel element
8) Aautomatic londer
9) convevor clide
Firre 8 - layouts for application of filler
Level B

Level C

1) 1linkin~ element

?2) filler machine

3) ultro-violet drier
4) automatic loader
5) sander

6) brusher

7) automrtic unloader

Firre 9 - Layouts for sizing - aipe banding - boring

Level A

Level B

Level C

1) plain panel nizins machine

2) sgingle-end edpe banding maohine
3) single~heal borins machine

4) router

5) spindle moulder

6) automatic panel sizings machine
7) 1linkins element

8) automatic edge bandling machine
9) automatic horing machine

10) contour edre banding machine
11) double station loader .
12) board turming unit

13) Adowel Ariving machine

14) Yboard turner

15) double station unloader
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Fige 10 = Productivity diagram of a panel sizing line as a function
of panel quantity (UCOT)

Production - linear m/h
Time in mins,

Panel cuantity

Fig. 11 = Productivity diarram of a panel sizins line as a function
of panel length (UCOT)

time in mins.
Feed rate - linear m/min
Pand length in cm

F]'.go 17 =

Pig, 13 - Tlayouts for lacquer coating

Level A

Level B

1) manual belt sander

2) rcpray baoth

1) rotating tablae

A) trolley

5) avtomatic sander

6) sinple-head edze sender
7) infeed unit

8) hrusher

9) linking e)ement

10) hot air drier

11) coating machine

12) ultra-violet drier

13) sanding cleaning machine
14) curtain coating machine
15) ocurtain coater unloader

16) rotary type drier




Fir, 14 = layout for lacquer goating - Level C
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Bige coating

Face prime coating

Fdge and face sanding

Face prime and finish coating

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)

spray booth

rotatinr table

drier

double station loader
infeed unit

belt sander

linkings element
brushing/staining machine
hot air drier

herringbone element
printing machine

coatings machine

ultra-violet drier

brushing cleaning machine
automatic sanding machine
cleaning/brushing machine
curtain coating machine
multi deck drier

inspection table

unloader

transverse sanding machine
inclined roller linking element
double edge sanding machine
board turning unit
longitudinal sanding machine
vibrator unit

cleaning machine

ourved infeed roller wy for drier
chain fed rack trolley drier
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Fig, 15 - Min flow diagrams

Work order

Phases

Semi=finished parts store
Assembly

Finiched product store
Delivery

Figs 16 - Layouts for assembly and packing (furniture units with
finished panels

Levels B and C

1) auxiliary boring machine

2) slotted conveyor for pre-assembly
3) infeed unit

4) automatic clamp

5) 1loading conveyor

6) slotted assembly conveyor

7) dead roller way

8) packing tilter

9) conveyor belt

10) reeler for shrinking coil wrapping
11) electric crier

12) +treppel (?)

13) unloading roller conveyor

Fige 17 - Layouts for assembly of furniture units with unfinished panels

A - Packing of furniture units
B - Satin finishing on ascsembled units

C - Staining and varnish prime coating and satin finishing on assembled units

1) auxiliary boring machines
2) slotted pre-assembly table
3) automatic clamp

4) slotted assembly table

5) roller way

6) packing tilter
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7)
10)
11)
12)
13)
11)
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ball tahle

cunboard gprayine line
erhauri wall

sprayiny line for cmall units
snrny bhooth

rac” trnlley

~latted conveyor

dArinp
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Ww2- SCHEMI IMPIANTI PER LA SEZIONATURA

RE!_PANNELL!
MYSLLD A |
10
MYSMO @

RERCAIZIONE
() sege circolare con carra ¢i traslazione

@ sazionatrica verticale menelama '
@ pecco pannelli in staziements

@ coricators sutematice

(@ sezienatura lengitudinale

© sezienatura trasversale
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() segs a nastro
@ soga circolare
Q) pisila a spessere
bance compesiziene telaie
incollatrice
bance di appeggio
pressa a piani a calde
s0gs a pendelo
trasportatore .. tappete
(9 muttilame

@ pialla a file

@ rulliera alimentaziene cataste tevels

@) caricatore autematice cataste

(W) sezionatrice automatica tavels

@® rulliera alimentaziene multilame
trasiatore 90° alimentazione intestetrice

%mmcu di collegamente scaricaters
scaricatore automatice
intestatrice sutematica




(@) toglierine
@ pluntatrice
Q@) trencatrice

: @ benchi di controlle




We- SCHEMI _IMPIANT! PER_L’APPLICAZIONG

DELL’ IMPIALLACCIATURA

QERCAIZIONE :
@hcdhmeo @ caricatere avtematico linse pressetuwrs
@ bance di preparazions @ olomente a lisca di pesce
@ presss s calde @ tappete @l intreduzione
@ calibratrice @ pressa osutematice
@ clomente a dischi @ tappete di uscite

- e s——
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RESCRIZIONE

@o.;no di introduzione
@ spazzelatrice
@ svelgiteri

taglierina
% traspertatere & tagpete
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8- SCHEMI  IPIANTY

DESCMIZIONE :

(6) spazzelatrice
@ scaricatere autematice

@ohm di cellogamente @cﬂiﬁnhicc

@ stuccatrice

@ forne w.v.




NS -SCHEMI MACCHINE PER LA SQUADRATURA,

ROATURA - FORATURA

g gd et
H :.“'".'Ezr‘v’—‘l

lJ ' !" .‘.
. ot

)

QESCAIZIONE:

@ squadratrice semplice

@ berdatice ad una spaile
@hutrl_co una spalls

@ pantegrafe

@ teupie

@ squadratrice autematice
@ slemente di cellegamente
@ becdatrice autematica

I
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5

gin

g, Lt

(®) teratrice sutematica

@ bordatrice per curvi

@ caricatere doppio asutematice
(12) girapezzi

13) cacciaspine

@ raddrizzapezzi )
@ scaricatere deppie sutematice




RODUZIONE mi/ars
. \]

HAGRAMMA DELLA PRODUTTIVITA DI UNA LINEA DI SQUADRATURA 06

FUNZIONE DELLA QUANTITA DI PANNELL) (UCOI1)

[ 1600 1900 2000 \Wwﬂ

QUANTITA DI PANNELL! ~
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N°13- SCHEMI IMPIANT! TRATTAMENTO DI VERMICIATURA

LIVELLO A

st S L R

RESCRIZIQNY:
@m e nastre manuale @ clemente &I cellegements
@) cabina di vernicisturs () terne ad aria calde
Q) rala girevele () laccatrice
@ carrelle (12) ferne a raggi wr.
(3) levigatrice eutematice (13) satinatrice - spelveratrice
@ lovigatrice berdi a ume spalls (1a) velatrice

(@) elemente ¢'intreduzione (i5) elemente scarice velatrice
@ spezszelatrice (S) ferne di essicaziene a careselle
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ALLEGATO N 18

PINCIPALI SCHEMI! D! FLUSSO

BEPOSITO SEMI] . "-IMAGAZZINO
FAS! LAVORAT| |MONTAG |PRODOT FINITI|SPEDIZ
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