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1) GENERAL CONSIDERATIONS

Te1

1.3

1.4

1.5

1.6

Given the constent progress of the last few years in

research, as well as in the indusiry itsel{, wooi~work-
ing and the manufacture of allied materiulis are in the
process of changing from a typically artisan sphere of

activity to a truly industrialized one.

Thus, the heavy demand for civil ana industrial furnite-
ure that, initially, gave rise to considerable prolif{er-
ation of small and medium-sized artisan {irms, subsequent-
ly lead to the development of big factories, operating on

an industrial scale.

The first big factories developed in the field of modular,
interchangeable kitchen furniture, hand in hand with the
groiing demand for electrial household appliances (cookers,
refrigerators, dishwashers etc,), which are normally loc-

ated in the kitchen.

Later on, the module, interchangeable-unit idea was intro-
duced and accepted by the public for all other rooms in
the house, such as the entrance hall, dining-room, living-

room, bedroom, bathroom etc,

The module concept has, indeed, been a determining factor
in the mechanization and rationalization of the production
cycle, as well as in the technologies relating to furniture

production.

In faot, this ooncept makes possible the production of
large quantities of standardised panels, which are compon-
ents of furniture units that themselves have wtandardized
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dimensions. The modular concept, theretore, takes in

not only the furniture unit itself, but the individual
panels that form it as well., The result is a twotold ad-
vantage in the production phase, due to the considerable
reduction in working time and in the hidden costs involved
in heving to stock a very wide range o panels una {urn-

iture,

" The fact of being able to feed into tne production line

large quantities of identical vasic panels has meant a

new working concept, and consequently the ¢radual uesign
and construction oi machinery able to operate in cont.n-
uous line with other macuinery at a relatively hign rate

ol production,

In ract, these machines, as will be expiained in detail
later on, are linked with one another Ly means of automat-
ic conveyors &nd haraling equipment, thus oltaining smooti-~

ly—-operating lines ior each working phase.

kach line normmally starts with an automatic Jeeu, w-icu
picks up the pauels {row tne pile and reeds them into the
iine, at the end of which an automatic stacker rorms new

pileS.

This system, already widely used in other industries, has
the major advantage of reducing anu, in many cases, of
eliminating the physical work of the operative, while the
second advantage, which is fur from negligible, liev in
the fact that the production rate is mude to depend on
the effective capacity of the machines, and not on that
of staff,

e ———— AN ok DM
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A seconi wmportant concept in tie new prouiction Systews,

which aiso stems from exgerierce gained 1n the manuiact-

ure o. kitchen iurniture, is that ol sur.ace tin:shinge.

For suchli turniture, which wuergoes consiueravle wear

and tear through continuous use, plastic laninicvion nas
veen widely accepted as the Jacing materiai., Tuese
melamine laminated sheets are in .a.t very hard, an. stand

up well to most common chemical soulvents.

In the past, each kitchken rurniture nanutfacturer, using
presses, hims. 1li applied the plustic sheeting on ready-
sectioned panels Blightly bigger thun the finished furn-

iture component.

With this in mind, the primary processing concerus, to
simplify the preliminary operations of the manuiacturers,
devised a process to produce chipboard panels (even ex-~
ceeding 10 m2) with both faces already laminateu with a
thin layer of synthetic material (melumine, PVC etcs),

requiring no further finishing.

The economic advantage of this for the manufacturers

can easily be imagined, for this meant they had a raw
material that creatly simplified preliminary operations
and finishing. MNoreover, the higher cost of the original
laminated panels is still much lower than it would be if
lemination and finishing were done by the individual

sanufacturer at his own factory.

1.15 So successful has this procedure been, that the concept




oi large-sized panels with finished surfaces has hcen

further developed, to extend its use as a basic maicrial
from kitchen furniture to the wider field of furniture
in general, where products have hitherto been veneered
with various kinds of more or less expensive wood, and

then painted,

1.16 In this field, because of the growing cost and difficulty
ot finding high-quulity wood, two parallel techniques

have been developed:
- The first one, which is employed at the present time, ;
consists in the use, as surfacing materials, of cheap

veneers (even paper sheets or coats ot filler), followed

by printing, during the painting cycle, in the right
colour, of a pattern reproducing the grain of high-qual=-
ity woods.

- The second technique consists in forgetting about a
wood veneer, and simply glueing on a suitably-proces-
sed sheet of paper, printec with an imitation grain

pattern.

1.17 The second system has definitely ousted the first, due
to its greater possibilities of improvement and develop-
ment, its lower ‘production cost, and the fundamental

fact that it is more easily combined with the principle

of large panels with finished or semi-finished surfaces.

1.18 Today, chipboard panels overlaid with printed paper sheets
can be found on the market that look exactly like quality
woods, with open or closed-pore finish, glossy or semi-

msatte surfaces,



In some cases, to outain a tetter suriace linish, lamin-
ated panels have sem.-.1nished suriaces, 1o whicn a {inal

coat o. raint is added, depending on require..euis,

1,19 What huas so iar oveen saild regarulng technoloyical trenus
14 the surniture [1eld, aoes not, nowever, newn that in
tne (utwe Jurniture will no longer ove uaue o natural
wood, since the imitatiown teciuiiques mentione: sre Sull-

able ior only a certuin *ype ol Monern iurniture, oui ot

ior other, traiitional types (sSucu 48 perio: FOpFOluCthh),

for wuica 1t wiil stili ve “ecessary to apply tue traute

ional system,

1,20 The variety aui quality o. tue optical eisects, ouialn=-
avie witn traditional suriace-.inisning and its met.uo.s,
whicii can uve variously comuined (veneers, stains, paints,
diff_rent iinishes etc.) is so wide and rlexible, that it
probaui; cannot ve completely replacea by 1imitation products,

whicii are relatively rigid in their variability and quality.

1.21 However, as regards imitation ani substitution, it should
be noted that the primary industry continues 1o make much
progress, with considerable finencial advantage lror the
whole furriture industry.

It may therefore be expected that such new forms of imit-
ation will finally impose themselves, especially in mass
furniture production, both for the individual purchaser
(who has fewer and fewer prejudices) and for designers,

who already use such products extensively.
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Sucfice it to look at the plastic inuustry, at one time
universally despised — plastics were considered synonym-
ous with shoddy - but whose products are now indispens-
able in certain tecinnical fields — even in very gsophis-
ticated ones (substitutes for light alloys, glass, tex—

tiles etc. ).

The purpose of all that has been 8-.id so far has been
not only to bring the reader up to date with the present
technological trends, but also because they serve as a
logical preface to the question of introducing new mach-

inery, itself a consequence of technological developments,

Thus, it can be said that the modular principle has led
directly to the introduction by manufacturers of large-
scale mass production, using panels with finished or
semi-finished surfaces as the basic material. The fol-
lowing chapters, rather than speak of individual machines,
will concern groups of machines and linec specially plan-
ned and improved for each smoothly co-ordinated working

phase,

However, it must be remembered that this paper, because
it covers such wide field, will be concise and refer only
to the main machines, Detailed ctudy of cpecific cases

will be held over for subsequent discussion.

[OOSR




2. MACHINES FOR PRELIMINARY WORK
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By preliminary work we mean those operations concermning
preparation of the pasic materials before they are fed
into the production cycle proper,

Such operations may be suv-divided into the following
three main groups:

- Solid wood working

- banel processing

- Working thin sheets of wood

Age {ar as solid wood-worxing is concerned, preliminary
operations consist of the previous conditioning of the
plunks by means of a drier, followed by dividing up and
cutting into pieces the right size, This may pe defined
as the logical continuation of the operations that are norm-
ally carried out at the saw-mills of the primary processing

industry.

The machines normally ueed for solid wood are the following;

- Pransverse circular-saw sectioning machines, with a free-
cutting blade or under pressure, manually-operated or
automatic, with or without lengths programmed to meet
various requirements.

- Ordinary longitudinal sectioning machines or automatic,
multiple circular-saws for large-scale production,
Por this operation, band sawe can also be used, but only
for small-ecale production.

- Single or double-cylinder planes when planks and stripe
have to be provided with precision or have a better
finish than those obtained only by sawing.




As far as panel material is concerned, preliminary work

consists mainly oi cuttiung operatiouns; that is to say in

aividing up the large-sized panels into pieces with the
required measurements,
- Panels may ve made oi cnipwvoard, anardboard, piastic,

plywood etc,

2.5 The machines normally used for paneis are tiue .0liowilg;?
= Ordinary circuldar-saws or vand saws, witnh a Iixed vlade
material in motlon in the case oi smaull-scale produc-

tion,

- Single sectioning macninues wiuer pressure, with 2 umov-
ins biaae ana stationary material in tue case of medium
production,

- Douile sect.oning ..achines for comuinea longituuinal
ana trasversal cutting, operated automatically in the
case of large-scale production., Thes:. autouaivic nach=
11eT are 0i various iypes, sucu 48 Sliggle-biaue, mul=-
tiple-ulaae, stationary materiai an. roving vlade or
viceversa, or witn voth niovements coumvinedi, with or
without automatically programmeu lengths,

The attached Table "A" shows a complete sectioning sys-
tem, with two combined orthogonal machines, complete
with automatic loading and unloading and electronic-
ally programmed lengths, The sectioning unit is prob-
ably the best to be found on the market as regards
automation, precision and finish of cut, together with

a considerable rate of production.

2,6 As far as thin sheets of wood are concerned, working con-
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3.

3

sists mainly in the cutting and joining of scaleboard,

Other sheet materials, such as PVC, resined paper an. the

like are dealt with separately, 18 mentioned later on, ani

then only in special cases, since the panels normally cone

ready-faced from the primary processiny industry.

The machines normally used for thin sheets of woon are

the followings

- More or less automatic cutters, for sectioninus ani trim-

ming piles of scaleboard.
These machines are of the mechanical or hydrauiiic type,
and can also be equipped with various automatic ievices
to obtain perfectly accurate cuts.,

- Automatic joining machines for the composition and
joining of the basic sheets of veneer. There are many
types of muchine, depending on the material usei for
the joint, such ass adhesive paper, adhesive thread,
glue only etc. . . o o Recently, the adhesive thread
type or machine has been widely used for the muny ad=-

vantages it offers in specific applications,

MACHINES FOR WORKING SOLID WOOD

The considerable n aber of machines under this heading

makes it difficult to classify them by type, function or
specific technical characteristics, since machines have
been designed and constructed specifically for every pro-
duction sector. Those that are usually common to all

sectors are those found at the beginning of the working
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cycle or that are use:d for machining join*s und ucces-

sories,

Generally speaking, and tor the sake of simpliicity, tuese

rnachines will be Iiste ., 1. the points that :ollowv, uc-

coriing to the typve of vrocess or tool usedi,

Linear proiiline muchines,

The basic nachine {or tnis nrocess 18 the planing and
roulding macliiue, w~hich comiines the various operations
that can .e per.ormei, .y conventional methous with
separate maciines, Those operations can be sw.med up

a8 followss sinfle an. -iouble cylinier pluning, laterai
planing an. orofiling on each sine, >0 48 to o.tain the
required finisned prorile with a single puss., cven though
the workin, principle is ai.lerent, tiis yroup o. machines
includes prou:iling machines or pins, gticks, irame com-
ponents, latiis, anl various other structural elements, H

- When the cross-section o. the piece 18 circulur, the

machine used is a leeke manually-operated, semi-autom-
atie, or fully automatic lathe, with sutomatic loau-

ing and unloading of pieces,

Machines [or curved protiles,

These machines are generally o1 the copy-milling type;

that is, they ~ork with the help of a template that re=-

produces the shape of the piece to be obtained.

For a small-scale production, conventional milling mach=
Lor

ines are used, and/medium ani large-scale production,

automatic machines of the transfer type, with a single
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aling tools. This macrine yenerasi, enalies pieces O,
any siiape to be copiea = .Qr exX&l.Dik, Btdatueties und

decoratiuns that, traaitionall,, are san:-scilpture:,

- Today, in this sp“ere, various teciniques ure LeCO.lng
widespreai, such as those tasei on the use o: heated dies,
which burn the wood insteaua ol removing it iy means of
tools; those based on the mouliing ot resin wood com=
pounds, a close of./sho-t of plastics; those based omn the

deformation of wood without removing any of it; and those

that completely ignore wood, using only various typec of

plastic,

3.5 Machines for working the extremities of pieces.
This includes all those machines that in general perform

operations necsssary for joining various combinations of

structural elemsnts. Some of the more outstanding mach-
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ines of this type are the followings

Automatic or semi-automutic drilling and broaching
machines for making joints by means of pins.
Automatic or semi-automatic tenoning and slo%ing mach-
ines for making joints by means of straight or rounded
tenons,

Machines for effecting .oints with joggled pieces,
Machines for cogged or dovetail joints,

Machines for making special joint components.,

Sanding machiunes,

This category incluies a series of machines that, in

general, operate on the same priniciple ani in combinat-

ion with the appropriate machines for the profiling nd

shaping of various pieces, The basic tool is abrasive

paper and all its various forms.

The following belong to this category

Automatic or semi-automatic machines for sanding and
gauging plane pieces, with single or multiple, parallel
or crossed belts, upper or lower belts, upper and lower
belts combined, single or combined rollers etc,, —
depending on requirements.

Sanding machines for straight profiled pieces, with
belts, or discs, or both, with vibrating buffers in
simple or combined systems,

Sanding machines for curved profiles with expanding
roller, employing belt or disc.

Sanding machines for turned pieces, with copying belte,
buffers, or lamdlar belts etc,

Special sanding machines for specific uses,
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4.1

Assemuly a.. gluing machines,

This cate,ory includes a series 0l maciines geuerél.y
vased on the principle o: xeeping wi:er pressure the
joints of various structural elements atter the applic=-
ution of glue, The machines ure of various types, sunapes
«nl sl1zes, depenilng on nitlerent pireces to ve assern.t.leu,
sucn asg truwers, chu1lrs, virious (ranes, Wil .0WS, tacles,
trollevs evc, The ore recent Lacu.nues are equippen w1t
special apparatus to speea up the drying o. vlues, Sudch
equipment inclutes high=1requency ;enerators, inira-rea=

ra. esenerators ana the like,

o 3 B D MACHIN.O

These machines are used for rnot ur coid yglulng, unaer pree-

sure 0. the flut pireces :urmiug panels in accoruance with
various requirenents, I jyenreral, except ior special
cases, pressing lines f{all into two categories: one jor
the production of hollow (sandwich-type panels), and the
other for racing of ®olid or hollow panels (gluing of
t*in Jdecorative strips or sheets of wood veneer, paper or
plastic., The points that follow describe these two types
of automatic pressing line widely used today wherever
large-scale production is required. The attached Table
"B* ghows two types of pressing line.

In case of small-soale production, the operating cycle is
the same, but wieh the machines used are non-sutomatic
and have no mechanioal hook-up with the various other

machines.




- 16 -

4.2 Pressing lines for hollow panels,
These lines are characterized by the relatively long
irying time (4-0 minutes) of the glues in relation to
the thicvness ol the pieces,
The fact 18 a characteristic both of the muin machine
(the press) as well as that of the auxiliary machines
used for the different gstructural components involved,
The machines that norrally go to make up a pressing-line

for hollow panels are the followings

4.3 Bench for getting up the frame, equipped with manual or
automatic staplers ior joining the various strips.

- Por some years now, machines that automatically set up
and staple frames, can be founi on the market, 80 that
the operative only has to keep thie various automatic
loaders supplied with strips.

- On the next roller bench, the "honeycomb” i8 inserted

manually in the frame,

- An automatic parallel conveyor moves the frame on top

of the press loading trolley.

4.4 Elevator plate with rollers on which the sheets of mater-
ial (plywood, hardboard, chipboard etc.) to be glued to
the frame are laid. The elevator plate serves to keep

the flitch on a level with the glue-spreader.

4.5 Glue spreaders. This type of machine normally has 4
relless and applies a coating of glue on one surface of

each of the two sheets, which are fed in simultaneously.
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4.7

4.8

Disc bench., This bench receives the glued sheets walting
to be picked up for "sundwiching"., The discs, which have
a knife edge, rotate with their lower nart immersed 1in

water, in order to eliminate any resiaual glue,

Automatic press, The hollow panel presses huve u good
production rate in spite of the relatively long gluing
time; in general, they are ol the mul ti-level type.

Such presses are of two types: one with simultaneous
opening or closing of all the laevels and the other with
independent opening or closing for each individual level.
The second type is preferable to the first, since the
panel can be fed into the press as soon as it is set up,
without any delay, which may lead to serious trouble in
certain cases,

The work cycle consists in picking up the firet glued
sheet from the disc bench and laying it down on the press
loading trolley. The frame then ioves forward from under
the disc bench overlapping the first sheet, and finally
the second sheet is picked up from the disc bench to comp-
lete the sandwich.

At this point the operative controls the automatic insert-
jon of the sandwich into the automatic press, which simul t-

aneously ejects the previous panel, duly pressed,

Automatic stacking machine, This machine automatically
stacks panels at the press outlet by means of a roller

conveyor. It requires no operator, except for removing
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4.10

4. 11

4.12

4,13

ithe stack when it reaches a certain level,

Pressin -line ior iraced panels,

These lines are characterizea vy the .act that the ,aiu.
uryi.e Cvcle 18 1n seneral relative., short (Oe 0 1 fislis)
in relation to tue tLl.aness 0. bueels 10 we clueit, fuls

\s t.e characteristic oi tie wmain machine (the ~rees),

as well as that ol tite auxiliary maciines, .s willi be
mentioned laier on.

The machines iuat norudliiy sulle & pressd.tiy line .or i4aceu

pauels, are as Loilows}

Automatic reed, whicii pic«s up tue panels 1rom tne piie aun
feeds tiem into tiie gluiug mac.ine, Tnese leeds may e

of the rollowins xinus: tiie elevator platiorm type, witu

a pusining .evice; the vacuum transier type; or a motor-

ariven roller conveyor, or tine like.

Gluing muchine like that descriiedi in section 4., aiove,
with th> difference that, in this case, the glue is ap-

plied to both panel surfaces,

Disc bench with functions similar to those described

in paragraph 4.6

Automatic press., Since the gluing time is relatively

short, presses for faced panels are in general of the
single-level type. They can be divided into two categories,
acoording to the piece loading and unloading systems:

those having one belt conveyor, which enters the press
compartment, and those having three belt conveyors,
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- The second category is to be preferred because, during
loading, panels do not fall on to the pressinyg area, nor,
during unloading, scrapc against it,

This last point 18 very important when the sheets to

be gluedi on have a tinished surface,

Automatlic stacking machine, similar to that described
in section 4,7 above,
This category includes all machines that perform mech-

anical operations on panels to give them the desired
geometrical shape and complete all other accessory oper-
ations,

After this, the panels are ready for the surface finishe
ing (painting), or even for assembly, in the case of

panels that had finished surfaces from the outset,

This category includes the machines described hereunder:

- Double, automatic squaring-up machines, for the cutting
and trimming of panel sides,

- Double beading machines, which perform flat or profiled
beading (if required) of panel edges. For a few years
now, combined squaring and beading machines, which have
had considerable euccess for particular opersations,
have been available on the market,

« Automatio or semi-automatic modular drilling machines,
which perform the drilling operations neceesary for
assembly of she furniture or fixing accessories.

« Double automatsic broaching machines, whioh perform the
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insertion and gluing of the pins required {or joining
various panels,
Other machines of this cuategory, which perform special

operations, are described in section 6.

The above-mentioned macnines are used indiviauall
oLt

that is to say, not comnnected %0 each An an automatic

line uniess relatively small-scale production (up to a

maximum of about 1000-19500 panels per day) is required.

In the case 0. medium or iarge-scale production (©000-
F000 panels per day) it is advisalle to connect all the
basic machines in a single automatic operating line,

In this situation, the various machines are connected ¢o
each other by means oif automatic conveyors anJd various
handling equipment, which completely replace the oper-
ative,

Naturally, the fact of connectiny different machines to
each other (machines with moving panels, but at dirferent
speeds, or machines with lixed panels etc,) reduces the
production capucity of tne whole line below that of the
rfaster individual machines, This disadvantage, nowever,
is compensated for by a considerable reduction in stall,
and by a constant level of both production and quality,
due to mechanigation, To day, generally apeaking, slower
machines (such as drilling machines) have been improved,
and can reach a production of 30 panels per minute),
Another t,piocal disadvantage of automatic lines is the

relatively long time required for setting up the various
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I wiis way, Juile tne S 1rst rilling nacni. o JOPKS i
ti.e line, tie secoi . can uve 100le an: 36t up .or he

next oper tioi, and inserte: L. t.e line ol tue raiud
vtielib e

Pavle "." 8.0.8 i operutii liue like thc one just .(es-

crived, cowplete vith autonntlc .eed and sLucCiklng macnine,

In tie case ol very large-scale prouuction, 1t & a.Vie=
alle to set up un m.touatic line, wWith 4n autowatl.c .eed
ai.i BLACKEer, consistin 0. the same types o0& LucCh.i.ey Or
at any rate 1. ciilnes having ine same production cupaciiy.
In this .ay, t“e maximum periormance can ve got out or

the maciiines,

It shoul.. be noted that in the case or operations on panels

requiring subsequent surface [inishing with a thick coat

or paint (e.g. polyester resins), it is advisable to split

up thc operations as followss

= Perform the squaring-up and beading operations only
before painting.

- After the undercoat, ourry out the sanding, drilling,
broaching and transverse gauging operations,

- Lastly, apply the final coat of paint,
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This avoids paint ruining over the euyes, 1nside holes and

on to pins, thus oltaining better jeometricial precision,
which is very important in the case of interchangealle

rurni ture,

SPECIAL PROCESS 1 9

The machines and lines describei in section ° ure used
for a basic production; thit 1s to say, ior rectanguiur
panels with accessory operations ioilowli, 4 modular

systenm,

However, in normal furniture proauction there are also
panels with special shapes (eefepynot straight eiges) or
that require special working (e.s,, slots anu various
kinds of cavity etc.) to be carried out on special mach-

ines not generally found in the automatic line,

Thie category includes, for example, the following machineei

- High-epeed milling machines for curved and shaped edges,

- Beading machines for curved e.ges.

- Sanding machines for shaped and curved edges.

- Non-modular multiple-spindle drilling machines,

- Bachines for working drawer components,

- Squaring-up machines, like those used in automatic lines,
but employed individually for production of small quan—-
tities of pieces,

- Deading maohines, used in the same way as the above-

mentioned squaring-up machines,

Bachines for working accessories and decorative pieces,
- Bashines for work oonnected wish the fitting of metal




parts such as locks, hanules, hinges etc,

This cutepory incluces all macnines tnat are,in general,
ased 1or surface finishing (0. #00. pinels) ve.ore paini-
Ly, 48 well as palnt Bulidily)e

Phe machines all into three mali. cute,0oriesg sanuilly

machines for piaune suriaces, 8aniliy machineg .[or e es,

3andings mach.nes, 10r piane SUrliCeS, 1180 1hrlute gddg=
il machines, since uoth t),pes .re, .n yercril, similar

in structure and in WOrnily priucipie,

Te< Plane surface san iny nacnines,
These machines are o. va.ious t,;pes, as will ve nientionen
later on, vut all ot thew are tauseu on the use 3: ubrasive
paper as the tool,
« Transverse narrow-velt sanuiny machines,
These are tne machines o. least recent origing they
range .rom tie simplest types, witi:n manual shiiting ol
both the workpiece an: the bufier, to the automatic mache
inea, where those operations are completel, mechanical,
Phe operative has only t0 lowu ant unloma the panels;
even thsee operations, however, -au be eliminated 1!l
automatic fsed and stacking are provided at either end of
the precess,
Bocause of their cemsidersble widsh ()000 mm and over), these
Bachines are able to sand, whesher longisudinally or trame-
versely, with oaly eme abdrasive bdels,



- Wide=belt sanulng macilines,

These machines a.é€ ol more recent origin and cal Balu
the panel 1in a direction parallel to the {eed motion

o the panel itsel..

In ieneral, tiese macuines are only ol the automatic
type, due to their workiag principle.

The belt width i8 naturally greater tian the maximun
width oi the panel to ve sanded, The maximwi wiuath of
the telt most commonly used 1n furniture factories 18
1350 mm.

The part that presses the abrasive belt against the
panel may be of two types: & rubber-loaded roller or

a sliding buifer, These elements are, in general, flex-
ible enough to be suitable for panel surfaces that are
not perfectly flat, being able to perform so-called con-
tact sanding. Some of these machines also lave a mobile
supporting surface that adapts itself to the panelt's
irregularities, Obviously, the sliding buffer is the
best for the contact sanding, and much has been done to
improve these buffers, which have reached a level of
considerable perfection,

The main characteristic of the rubber-coated roller type

is that it is less suitable for dealing with panel uneven-

ness, since it has a marked tendency to flatten.
It is mainly used to sand solid wood panels,
All that has so far been said about the sliding buffer

is obviously also valid for narrow-belt sanding machines.
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A8 regards obtaining the best in the sanding field, [or

the past f{ew yeurs, comhined machines in various iorms

nave been availuble on the market. For example:

- Sanding machines with gseveral roller belts ani buf-
{ers combined,

- Sanding machines with upper belts, lower belts and up=
per and lower belts combined.

- Sanding machines with wice belts and narrow transverse
belts, to obtain cross sanding.

The above combinations vary, depending on the machine

working operations and to the degree of finish required.

- Wide-belt gaucing machines.

These machines are very similar 1o the previous ones,

but they have special characteristics,depending upon

the operations they have %o periorm. Since the panel

%o be obtained must be flat and of constant thickness,

these machines have relatively rigid belt-pressing parts,8nu

are therefore almost always of the roller type.

Machines with upper or lower belts can be found on the

market, but the vest ones are those with an upper and lower

belt combined, arranged vertically.

Phe advantage of these machines compared to those having

a single belt is evident, gsince the latter can gauge the

first face, taking for reference the opposite face, which

is still to be gauged and, presumably, not very flat.,

Edge-sanding machines,

Machines in this category are of the bilateral type with
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parallel velts and adjustable distance, having difiercnt

groups sJor sanding on eacn siue,

Naturally, there are monolateral versions and non-autom-
atic types with manual snisting of the panel, wiich can
ve used wien lage=scale prouuction 18 notv reculireu,

Tile Sanulllf roups are oi various types, €ucil 1Navilie

its specific applicatiol. The Jollowing may ve noteus
Lelt groups ror straigit, verticial or sloping edpes; beil
or vui.er groups for pro.siled ed_es, LAl roups ior
corners; and groups witi a soid srinding wieel or avras-
jve dise Jor pro.ileua euges eicC.

It is to Le notea tnat ior simple veneered piane edges,
sanailg-velt groups are more economnical,a ic tile .disce
type sander 1or corner work, mounted uirectly on ine

beaning lmacnine,

Special sanding maculnes.

Machines o. t is category vary creatly, uepending oun
their specific use. Tune types incluce: orustal abras-
ive builer, pneumatic roller, uvelted cylinder, trontal

aisc, multi-purpose, profiled aisc, portable types etc.

In modern furnitur- factories, there is also the tenuency,
for sanding, to assemble varbous machines in a single aut-
omatic line, as mentioned in section 5 for basic oper-
ations,

These lines are normally composed of the following wachiness
- Automatic feed with motor-driven roller bench.

- Pirst automatic sanding machine for working surfaces

with top belts,
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- Star-type turnover device, or equivalent, .or turning

the panel over on its other side, Jor BanUliiiée

This system 18 preferavle to the one witihout a turnover

device and a second lower-velt sanding maculne, since .t

allows for visual ciecking o. the sanding operations on

both B1des,

- Second automatic vanding machine for working s.rfaces
with top bLelts,

- Automatic longitudinal san.ing ..achine for edges, with
panel-turning device,

- Automatic transverse saundi:y machine with aliening
device,

- Automatic stacking machine with motor-driven roller
bench.

Table "D" shows an operating line like that described

above,

PRE-ASSEMELY MACHINES

Pre-assembly operations are tl.ose operations that are
carried out on each individual panel after all finishing
operations and before final furniture assembly.

O0f theee operations, the following may be mentioneds fit-
ting of hinges, drawer guides, insertion of pins and
joining devices for furniture that ocan be dismantled,
locks, handles, decorative parts, nuts and bolts etc.

These operations, vhich have traditionally been performed
manually, have been given careful consideration by mach-
ine designers, with a view to solving the considerable
labour problem they represent, and oonsequently the
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question of the production costs incurred by manutact-
urers,

In fact, duc to the considerable progress achieved in

the various working and machining Jepartments, manui-
acturers are now in a position to have 607 (in some cases
as much as 80¢)) of the factory staf{ employed in the
final departments: that is to say, in pre-assembly,

assembly, cleaning and packing.

There has consequently Leen a considerable proliferation
of special machines to carry out those operations, anu
parallel to this, new hardvare, 8pecially .designed for
Jitting mechanically, has been introduced on to the

market.

Here is a description of some machinec in this categorys

- Hinge~fitting machines,
These generally consist of a bench for clamping the
panel and equipment for inseruo: under pressure, with
automatic feed of the hinges., If hinges have to be
fixed with screws, automatic screwdrivers are [itted,
complete with autcmatic screw feed,

- Machines for fitting drawer guides,
These coneist of a bench for clamping the panel and
equipment for inserting the guides, under pressure, in

appropriate slots in the panel, with automatic guide
feed,
The machines can be equipped with automatic screwdrivers,

as mentioned before, if required.




- Pin.{itting machines,

If this operation is not carries out in the line for

any particular reasons, gluing and insertion oi tue

pins is effected Uy automatic revolving irsertion ‘le-

vices, which ualso automitically apply the glue,

- Lock~fittin, mac’.ines,

The working principle 1s similur to that iescrive

f.r hinge fittings.

- Machines for fitting joining tiatures tor furniture
Jesigned for dismantlins.
The working principles vary, depending on the type of
joint to be fitted, In most cases, fitting is effected
by pressure. These machines are very much in -emana,
because o: present tendency to prouuce dismantiroie
furniture, due to its ohvious economic aavantages,

whether in production or in packing and transport.

In some cases, machines -i! this category have teen
further improvel by equipping them with machining groups
that make the slots in whiclh rixtures or accessories
will ve fitted. This means that two machining passes
are reduced to only one,

A further improvement is obtained by equipping the tench
with automatic handling and clamping devices., In this

case, ull panel-moving operations, clamping, working

and assembly are carried out automatically. The machine

can thus be inserted in an automatic pre-assembly line,




ASSEMBLY LIRES AND MACHINES

Recent years have seen the introduction into the furnit-
ure industry of the assembly line, on which not only all
assembly operations are performed, but secondary and ac-
cessory parts are also [itted,

The line consists mainly of the [rane ussemlly machine
and the motor-driven conveyor (for conveying the frames),
at the sides of which stand the staff whose job it is

to complete the f{urniture,

Prame assembly machines,

These machines are used only in cases of non-diismantlable

furniture, since, in the opposiie case, the furniture is

not assembled at all, or is assembled directly on the
motor-driven conveyor,

The simplest machine in this category 1s the fixed

pneumatic press, With this machine, however, {rame

production is relatively low because of glue=-dirying time,

- Machines that overcome this drawback fall into two
categories: those based on several [rame-pressing
positions (multiple presses),and those based on re-
duction of the necessary glue-drying time,

- Multiple-position machines are nothing else but sev-
eral mobile presses, combined in a single machine,
which increases production as many times as the number
of positions,

- Rapid pressing machines, on the other hand, consist of
ordinary presses, but with the addition of subsidiary
equipment that promotes rapid glue-~drying such ast




high=-frequency penerators, metering of heat-melted

glue etc,

In some cases, thes~ nmachines reach a consiaeralle
levei of couplexity when they incorposate a systew .or
nandling the Jrume punels: for example, uachines that
use it MOLDING syster, ..itutll, usel Oily .Or aurawers

anu now exteindes tu ull iturniture .1 ames,

Assenci) line, Tue .achihe, ln th.8 cusey, 18 2 suuple
Leii convevor or a roiliie converor (vitn cont.nuous or
cyclic notiol) whose only joiL i8 L0 nove tiue irunes in
front »: the various positions, each of the lautter Leing
equippea Jor a specliic operatiol..
The opurations nornall, periomme s are s 1ollowss

Relsoval o1 resiiual glue,

Door assembiy, which just neans connecting the hall-

uinges previously [itted,

Drawer assewmbly and a justnent,

Fitting internal shelves and partitions,

Pitting hanales anu accessories,

Applying ‘ecorative parts,
Por the efficient operation of an assembly line, the main
problem is the rationalization of the operations to be

performed, of the necessary units of time and of the

equipment (generally portable) of each individual as-

sexbly position.
Generally speaking, an asseably line has a production of
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10.¢

190=200 furniture unites per day (for the commonest

1inea.) and i1t can pro.uauce as much as 300 or more units
per day (for well-equipped lines and relatively simple

tlnlts) .
PA LINES D MACHINE

Packing operations also incluie cleaning, labelling and
padding for protection, as well ac the fitting of sep-
arate parts and accessories such as clothes rods, shelf
supports, and connecting screws for interchangeable
firniture, Given the variety of types, shapes and sizes
of furniture, machines 8f this category are stilli at an
experimental stage, except for those special cases in
which proven techniques from other fields have been intro-

auced with success in the furniture industry.

As regards cleaning machines, the main problem is that,
in general, external furniture surfaces, whether painted
or faced with synthetic resin sheets, are electrostatical=-
ly charged and attract the dust,

Much is being done to solve the problem, but it is to be

expected that the cleaning of assembled furniture will

alwaye be done manually, even with the aid of portable
devices to make the operation easier,

— With regard to the cleaning of panels, there are autom-
atic machines (which can be inserted in the assembly
line) that effectively clean and degrease by means of
brushes, buffers saturated with solvents, and felted




rollers or the like, depending on specific needs,

10.3 Packing nachines fall into the following twn clussest
those th.t, by mechanical meuns, put the pro.:uct iu

the iraditionul corrwuted car.ivoard Lox, unt close .t,

an: machines that use a different systen,

- Machines that close the open s1i.ies o0  the tox Ly wmeans
of adhesive tupe or cli~s, telong to the .irst type;
machines that turn over tine cox, which is alreaiy
closed on one side, to close it from tie oprosite side,
labelling machines etc., also belong to the tirst type,

- Machines that use, a8 a packing material, u thin I1lm
ol plastic heat-shrinking material, ovelong to tue secona
type. These machines aie fully automatic, incluilng
the shifting of furniture to ve packed,

They consist mainly of't a rirst section, where t'.e
surniture is wrapped in heat-shrinking tilm, which

is sealed, and a second section, which performs the
heat=-shrinking operation,

This system, only recently intfoduced into the wood
industry, is very suitable for certain types of [urn-
iture, especially upholstered furniture, while it
presents some drawbacks with other kinds of furniture
with sharp corners, which are also relatively iragile,
It should be noted, however, that the system has cert-

ain advantages, such as abeolute imperweability to
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