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It is, therefore, sadvisable to heve a storage of panel materi-
als of etendard sizes and withdrav deily from this storage the quan
tity needed to meet the production schedules.

Thus, the pane) sising preparation section must be equipped
ae follows:
- e fork-1ift will handle the paneis , to be cut to size, from

the general store and store them ahead of the panel siszing saw,
over a scissor lift bench to facilitete the machins's loading o
peretion;

= a panel saw of suiteble cutting capacity, to cut sheets accord-
ing to resquired sizes;

=~ & router to carry out rough cut-out operetione on those sheets
which will be used es skins for those panels which will be used
in turn as doors with glaes openings;

= e buffer storage, between the sheeting materials section and
pressing section, where will be stocked all sized sheets and all
under cut penels recleimed during the rough cut-out operetion,
ready for the pressing operation.

2.20% HONEYCOMB CORE PREPARAT ION

The panal sandwich cors, as mentioned previously, may be either of
cardboard (more commonly called "honeycomb") or strips of wood ,
plywood or fibreboard.

However, in modern door manufacturing practice the "honeycomb" is
the most widely used becaues of its relatively low cost compared
with other types of cor® materials, because of its better flexi
bility and practical epplication end because it ie rssdily availa
bls commercially.

Owing to the honeycomb's sbility to adapt itself to sny geometri-
cal form and to undergo, within csrtein limits, a fair amount of
deformation under pressure which ellows to compensate for the e-
ventual elight veriations to which the panel sandwich may often
be subject,because of the impossibility to control the inner frame
components thickness, the honeycomb core prsparation section re-
quires the installation of only a bend saw to cut to sise the ho-
neycomb which is to be ueed as core for cut-out doors.

?7.208 - VENEER PREPARATTON

This manufacturing step applies only to the production of luxury
doors. It implies:




- the construction withinthe plant of a veneers storage with con
trolled temperature and moisture, in order to avoid that vari
able room conditions causc excessive dehevdration of the rare wood
veneers, thus impairing their good quality;

- the installation of a vencer ioirter which will enable to ioint
the veneer for matehine a

pattern which will give the door skins and panels the
appearance of a homcgeneous massive wood board with all its grain
patterns orien:ed in a natural fashion;

- the installation of a vencer thread splicer to enable the veneer

areviously jointer to he anliced both lenghtwi se
and crosswise;

= a control bench with an illuminated glazed glass top to check the
good quality of the vencer joints.

T.O0T__PANFT TQ RE R oAnCEN v

At this stage, having available all the elements which go to make
up the panel sandwich, that is to say: inner frame complete lock

and hinge blocks, honevcomb panels, pancls for skins cut-out and

veneer sheets, it is possible to start the sandwich forming ope-

ration by means of hot prussing.

This step involves the following sequence:
- withdrawal of skin pancls from storage ahead of pressing line,
previously stored face ap and face dowa alternately;

- feeding of two panels simultancously through to roll glue-spread
er for spreading urea based glue (Kaurit) on two opposite faces

of panels and discharged f same over dise conveyor along
pressing line;
- withdrawal of tirst pancl from disc conveyor and position-

ing of same onto sandwich torming bench;

- withdrawal of internal frame from nedarby storage and overlaying
of same over first skin nanel spreaded with glue lying on sand-
wich forming hench;

= withdrawal of honcycomn from nearby storage and positioning of
same into internal frame lying on sandwich torming bench, above
first glue spreaded skin panel, and eventual fastening of honey-
comb to frame by mcans of staples;

- withdrawal of sccond ranel from edge knife conveyor and position
ing ot same over internal frame;

= feeding of sandwich into hot platen press and start of work se-
quence just described for making .cady next sandwich;

- discharge of pressed panels, at the end of pressing cycle, and
storage of same tor a lapse of time sufficient to guarantee its
complete cooling down and equilibrium with room moisture condi~
tions.




?.208 NDOOR PANEL CAL]BRATING

All sandwich panels, be they used as plain or as luxury doors, must
be thickness-sanded in order to ensure their constant thickness
throughout the production runs and to get their faces perfectly
smooth throughout, within acceptable tolerence limits.

For this reason each and every panel is passed through awide belt

contact sander, which mav be of the single overhead belt type on-

ly, or a top-and-bottom belt type one - the former type or sander,
naturally, involves two machining steps, one for each face of the

panel. Each panel, after the thickness sanding operation, is check~
ed up to ascertain that its faces be well finished and do not show
any streaking, chatter marks, trailing marks, sandtoughs or other

surface defects.

Having completed the thickness-sanding operation, all panels tobe
used as plain doors are stored prior to undergo sizing and/or re-
bating, whilst all panels to be used as luxury doors are moved to
the pre-press storage to undergo the veneering . operation.

Next to the check-up point at the ealibrating station, it is
advisable to set up a "doctor" section where all surface defects
previously mentioned are patched-up in order to cut down to as low
as possible manufacturing costs due to eventual work rejects.

Generally, this "doctor" section is equipped with a work bench (com

plete with: a pot of filler, a spatula, a splicing knife, glue,
household hot pressing iron), and a belt sander.

2.719_FACE VENERRING AND UAMINATING SECTTON

Where production runs are relatively low, the veneering and lami-
nating department may be equippd vith and g panel lamitating
press I; while, where relatively high
production runs are involved, it is always convenient to install
this department in line of the ealibratine . department.

At this stage both the skins veneering and the pocket panels lami

natinrg and veneering operations are carried out on luxury flush
doors.

Veneering of the sandwich skins, previously thickness sanded, in-

volves the following work sequence:

- feeding of sanded sandwich through roll glue-spreader for spread
ing urea based glue (Kaurit) on both faces and discharge of sand
wich over dige ' conveyor along the pressing line;
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- withdrawal of first sheet of veneer from bridge-type deposit,
located overhaed of the press preparation bench, and leying it
over the same bench;

- placing of glue spreaded sandwich over the firat sheet of ve
neer;

- withdrawal of second sheet of veneer from overhead bridge-type
deposit and laying it on top of the other face of the glue spread
ed sandwich;

- feeding of veneered sandwich into hot press and start work se-
quence all over again for each successive aandwich;

- unloading of veneered sandwich, after completion of press cycle
and storing to allow complcte curing and cooling of panels.

The laminating and veneering of pocketsfor luxury flush doors is car

ried out in much the same way as for the sandwich panels venoezr'

ing, that is to say:

- glue spreading over the pocket faces which have to be laminated
and veneered;

- laying=on of veneer sheets on the outside faces of pockets;

- 4-layer hot preaaing and curing;

= storage.

2,10 - DOOR SIZING AND EDGE BANDING

The panel sandwichee eanded and veneered, as they come out of the
preee, are not yet acourate in siee as they have protruden excess
skine. It is therefore neceeeary to trim and sise the rough door
panele. The trimming and mizing operation is done on eingle ended
or double ended automatic machines which do not require highly
skilled manpower to control the quality of the work in that, once
they have been tooled-up and set-up theee machines need only fsed-
ing and out-feeding.

Plain doors are only eised and rebated on a work station compesed
of1

- first automatio double end eieing machine to trim and rebate the
doors on the stile edge, o

-~ automatic panel turner to turn the deers by 90 +to machine the rail
odge in the eecond double end temomer;

- eecond automatic double end sieing machine to trim and redate the
doore at the rail edge.

Luxury doers, beeides the sieing and redating operations, will be
edge banded by top quality lipping or veneer bands along the stile

edge, Por this type of door should be installed a work line composed
of 3
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- first sutomatic double end sizing machine to trim and/or rebate
the doors on long mides;

= link conveyor between firet double end sising machine and
edge canding machine in linej

- doudble side eige banding maviaine for eppircation, on long sides
of doors, of high grade wocd lippings and machining of rebates
or, alternatively, a specially built Jdouble aide edge banding
machine for application of high grede veneer bandes on rebated
doors;

= automatic painel turner to {eed the doors into the second doudble
ond sizing machine in line;

- second automatic double end sizing machine to trim the doors on
rail edges and tn machine top rail,

Pirst grade flush doors to be fitted with overlapping lippings,
applies the samc work sequence as for plain doors, but the overlap-
ping lips are glued onto the doors edges, after the trimming
operation, in special cramps and after the surface finish operation.

2,211  PINAL CIZING OF GLAZING CUT OUTS

Attention ie drought to that step of the production cycle in which
was mentioned about th- need to carry-out the rough cutting-out

operation on panel skins to he used for the manufacture of cut-out
doors.

However, in that stage it was a rough cut-out without any reference

edge. Consequently, during the pressing and sising operations some
inacouracy of the cut-ocut arises,

It ia, therefore, necessary io correct all geumetric deviations at
this stase as the door after trimming and rebating has an accurate
sise thus the cii=0:it ~a1 be >mnir~ in relation to the doors oir-
cumference edge accuracy.

This accurate mcechining or centering operation of the door cut-eut
is done on autcmatic router, vhich may be either of the type using
& template copying device, or a numerical controlled operationm,




-1 -

2.212  FINISY SANTING, SUUFACE AN WDOF COATING OPWRATY 045

This step of the manufacturing cycle is treated in full as a se-

parate topic, therefore, in the present context only a broad out

line of the work sequence involved will be given:

- fine sanding of edges and surfaces;

- edges and surfaces staining coat;

- curing of staining coat;

- denibbing of edges and surfaces stain coated;

- base-coating of edges and surfaces;

- curing of basecoat;

- top coating of edges and surfaces with transparent or nirmented coatin«
- curing of top coat. miterialag

13 -~ ASSEMBLY OF HARDWARE,MYILDINGS a7 AUUT-(M" PANE!S

At this stage, the door is practically complete and needs only to

be fitted with hinges, lock, glass mouldings or cut-out panels
and, in the case of doors with overlapping lippings, fitting of

lippings all round. .

All the above descrihed oncrations may be carried out either on a
transfer line or singly at separate work centres. If the final as-
sembly operations are carried out on a transfer line, provision

must be made that each work station along the line be stocked, with
the hardware and fittings proper to that sation's operations while,
on the other hand, if the assembly operations are carried out at se
parate work centres all hardware and fittings proper to e~rch work
centre may be stored nearby cach machine or work bench.

It is a fact, however, that in spite of their diminished flexibili-
ty the in-line operations are to be preferred to their counterparts
because thev vnable to achieve a considerable saving in material
handling in buffer storages, 1in labour and supervision and, last
but not least, they guarantee a better product quality.

Whether the one or the other be adopted, however, the work sequence

does not change and i1s as foliows:

- machining of lock housing and handle bores on lock mortising ma-
chine;

- assembly of hinges on hinge driving machine.

These two operations may be performed simultaneously by using a com
bination lock mortising and boring/hinge driving machine.

- assembly of lock;
- fitting of 2'ass fixing mouldings cr cut-out panels;
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- packing: either by shrink foil wrappine or by corruga-
ted cardboard; this latter method is to be preferred to the for
mer in that it offers better protection against impactsand during
stacking, while the P.V.C. foil packing implies also the instal-
lation of very costly and un- reliable equipment performance
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] EXTERIOR DOORS

3.1 - SPECIFICATIONS

The door for exteriors differs from that for interiors in that,
it must satisfy functional specifications completely different.
While on the one hand both types of doors must satisfy the re-

quirements of casy handling, allow or not allow air getting through -

with the possibility cf graduating its flow, allow people and
things to get through; on the other hand, the door for exteriors
must also protcct ‘the house from outside agents; thus, it must
avoid vater getting through, resist to the distructive action of
atmospheric agents and it must have burgler proof characteris-
tics.

From this is drawn the conclusion that the door for exteriors
must be built with more stable and solid materials, although this

should teke nothing to its functional characteristics of easy
handling,

-
Granted this,the door for exteriors may be classified into two
types:
= = doubly reinfareed door with the interior face sheeting
made of panel sandwich;
= door sheethed with hasd weed ratehbeard tengued and groewe,

oand matohed to form o wide Soard) e with interier fase
sheething laminated with Plywood.

3.2_= MANUFACTURING PROCRES

As the manufacturing cycle for the inside fac¥ of the door of type
(1) is analogous to that for the panel sandwich previously des-
crided in section (2) of doors for interiors; orly a description
of the work sequence inherent to the outside hardboard shingles
will be given in this context with a description, as the case a-

rises, of those complementary steps which serve to complete the
anufacturing cycle,

34201 - TIMBER DRYING

See work cycle 2,201,
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1.702 CROSS CUTTING AND MULTIPLE RIPPING OF BOARDS

Compare 2.2.0 relating to panel sandwich inside framing.
Further, add: 0

31.203 - CROSS CUTTING AND MULTIPLE RIPPING OF MATCHM
WATER-DRIPS AND STOCK FRAME

- cut to length boards at the swing cut-off saw
- rip boards into dimensioned stock at the multiple rip saw to
obtain rough sawn match board stock, water drips, rails and

stiles for frames.

3.7204 STOCK SELECTION

After step }:303, all components are sorted out prior to

further machining. All slats and boards having knots, deformations
and defects of any iind which mightinfiuenchhe appearance and good
quality of the doors, undergo some defect removing operations such
as knot boring and plugging by means of appropriate machine (knot

borer and plugger) and edge and surface straighteningat the surface
planer.

1,706  emyer STRAIGHTENING

It is done at the surface planer and at the thickness planer.

3. 206 _MATGH PROFILING

Both edges of ine match noara stock are machined according to the
type of match profile recuired
toiruednd groove shiplap or rebated pattern.

3.707 - INSIDE PROFILING OF RATLS AN STTLkS

The rails and stiles of the master frame are machined at the spin
dle moulder.

3. 208 - END TRIMMING AND TENONING

111 matchboards, , stiles and rails are end trimmed and tenoned at the
combination trimming saw moulder.
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1. 209- WATER DRIPS MACHINING

At the spindle moulder.

The machining steps 3, 9p5to 4,208 -described abov: may be best

and most efficiently done on a machining line made up of the fol

lowing units:

= four side moulder in line with a 90° angle transfer unit e-
quipped with push feeding arm which automatically feeds the
work pieces into a double end automatic tenoning machine. This
machining line not only guarantees the product's quality, but
results also in a great saving of labour.

1.210- PREPARATION OF PANEL SANDWICH FOR INTERIOR FACE SHEETHING

See manufacturing cycle for interior doors - step?Q?O?(I to X).

.21 MATCHING OF EXTERTOR FACE SHEETHING

All voards are now matched so a8 to form a fufl size

board, by gluing and pressing them in seccial , cramps
then allowed to cure before undergoing the Mext manufacturing
stage.

1.212 -  DOOR CALIBRATING

After rlue curing » the matched
face is calihrated either through a belt sander or through
an automatic wide belt contact sander, depending on the

quantity of doors to be produced.

1.21) ASSFMRLY OF MATCHROARD TO DOOR

The assemdly operation is generally carried out on a cold press
in order to avoid deformation of the two components,

The work sequence is then as follows:

- spreading of glue over the contact face of the interior sandwich
half, either manually or by roll glue spreading machine;

- overlaying of sandwich half just glue spreaded onto matched pa-
nel resting on press charging table;

- feeding of door through cold press platens: the press may be ei-
ther single or multi-davlight presmiversal or automatic depend-
ing on the production quantities required. Hence, unloading of
laminated door at completion of press cycle time and storage of
doors to allow complete glue hardening.
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*. 718 - ASSEMBLY OF DOOR WITi' MaTv:Hnunann DAY

For exterior door made up of matehnoarpanels or with inside face
of plywood, aftcr step 1,208 comes the final assembly stage or
just assembly.

The assembly operation is done on manual or oilpneumatic cramps
after spreading of glue on the various components by means of gun
spreaders or brushes.

It is assumed that all comnonents such as stiles, top, bottom and
middle rails, matchnoara panels have been stored nearby the cramps
after the previous manufacturing steps.

Each component, after being spread with glue, is properly placed
on the cramps work tops, then the clamps are tightened and the frame
is left under pressure for a few minutes; hence, the clamps
are loosened, the door is unioaded and stored for a sufficient
time to allow glue curing prior to the
next work step.

15  CALIRRATING OF 9T [N9)n
See step 2.2.%, » which applies for both tvpe (1) and type (2)
doors.

-"16 - SIZING AND REBATING

The work sequence for bhoth douors of type (1) and type (2) is the

same as step 1., ' by fitting an cxtra machining head on the au
tomatic double end sizing machine, it is possible to machine the
greove into which is fitted the water drip eicment.

#17 - SURFACE AND EDGE SANDING AND FINISHING

Sve step 1,212

. 21A ASSEMBLY OF HARDWARE, TRIMS AND WATER DRIPS

The work sequence is identical to that described under step
3.713




4 - WINDOWS - LOUVRE DOORS AND ROLLER BLINUS

4.1 - TERMINOLOGY

Generally speaking, the window is composed of the following ele-
ments:

I-A - sash frame which fastens the window to the building struc-
ture and receives the sash or sashes.

J1-A - sashes within the sash frame fulfills
the . conditions of articulation allowing air, light, people and
things to pass through,

ITI-A - fastening element (hinges, sliding support, etc.) which
enables the moving sash to open or shut.

1V-A - locklng elements (handles. tie rods, latches, etc.) which
locks the moving sash  in ghut position

roller claind slatm
V-A - shading elements; (1louvre boards and p~tc.) which intercepts
ight with possxbxllty of graduating it, protectsthe window from
agents and increases its thermal insulation. As regards
the moving sash , the window may be classed according to the type
of closures, thus the following relationships hold:

VI - rotational relation, where the moving sash components, du-
—

ring motion, describe a cylindircal path. In this class belong
windows with one, two, three or more wings, horizontal and ver-
tical centre hung windows, windows and tilting windows.

VI1 - sliding relation, where the moving sash components, during
motion,ire patkiiel ° . Hence, in this class windows with
vertical and horizontal sliding wings are srouned.

VIII - mix relation, in which a moving frame component, during mo
txon. describes a plan, the other components describe a cylindri=

cal path. In this class belong the balanced vasistas windows, fold
ing windows and bellow windows.

In the present context only those windows belongxng into the class
with rotational relation will be treated, in that their manufactu
ring cycle can be considered, broadly speaking, to be common to
all classes of windows.
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o
4.2 - MANUFACTURING PROCEGT v
There is a strict analo“‘% the manufacturing proceemf windows,
louvre-doors and roller ~ which mates it worthwhile to group all
three product int similar work process.
4.¢01 KILN DRYING
This step is the subject of another specific topic (q.v.)
A.20? CROSS CUTTING AND MULTIPLE RIPPING OF BOARDS
- kiln dried boards are withdrawn from the stacks, then
= the boards are cut to lengths, approrriate the rails
and stiles of the sashes and the wings, to the water drips, the
tie rod cover strips on to the roller blird mouldings . at the
swing cut=off saw;
=~ the sawn boards are ripped at the multiple
rip saw, fitted with return bench for eventual re-machining of
the boards portions cxceeding the ripping capacity of the multi
ple rip saw; ‘
- the ripped sock is then removed of defects, such as knots, st ‘
the combination knot boring and plugging machine.
A.203 - COMPONENT MOULDING AND TENONING
- moulding of components at the spindle moulder;
- machining of male-and-female tenons at the combined trimming and
tenoning machine.
The two operations described above may be performed on an automa-
tic machining line made up of: Tour side moulder in line
with a 90° feeding unit and an automatic double end tenoner; this !
line will result in a great saving of manpower and floor space.
- end chanfering of louver ooards at the chamfering ma-
chine;
- end trimming of tie rod cover strips and water drips at the dou-
ble cut-off saw and eventual mitre-cuts on water drips.
A.204 - SLOT MORTISING OF LOUVER DOOR STILIS N

‘= machining of leuver beard stiles at the
—inis mowmatio slet mertising .



- 19 -

A.70% ASSEMBLY OF "BORK IN'WINGES ON SASHES

Hinge driving on sash frame stile=s at the automatic hinge driv-
ing machine. This operation must be performed prior to assembly
of sash frames othcrwise probhlems of machine setting and frames
handling might arise if the sash frames were assembled before the
hinge assembly uperation, especially if many-winged windows were
to be produced whose sash frames are very cumbersome.

4.206 . ASSEMBLY OF SASH AND WINDOW FRAMES

= glue spreading on male and female tenons, of sash and window

frame components by guns & brush glue batching equipment
by means of automatic glue brushing machine;

= matching of frame's stiles and rails on the manual or hydrau-
lic operated frame cramps.

= rcleasing of cramp's pressure, unloading and storage of as
sembled frames to allow complete glue hardenine.

4.207 - ASSEMBLY OF LOUVER DOOR FRAMFS

= glue spreading on male and female tenons (see step 4.206

= matching of stiles, rails and louveri slats on flat cramp, man
ually or hydraulically operated, and clamps tightening or pis-
tons closing-in;

= releasing of cramp's pressure and unloading and storage, of ja
lousies frames (see operation 4;2086.

4.708 CALTRRAPINA OF SASHFS

Only the mashen are calibrated, thus:

- calibrating of sashes either by means of manually operated belt
ganders or by means of automatic wide belt sanders. Por hirh
production runs two automatic wide belt sanders are used in line,
linked by a work-piece turning device and a surface control

station, or, alternatively, an automatic wide belt bottom sander
and & surface control station.
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4.209 SIZINGC AND RERATING

Only the sashes are sized and rebated. It is possible to

tool-up machines capable of performinrs in one pass such machining
operations as glasc rebates locking rod froove, water drip housing
and latches housins {on louvre doors),

When small production runs are considered only one machine will

do and the work is passed through to the machine twice; along stiles
and rails, In case of higher production runs, it is advisable to in-
stall a machining line which links an automatic double end sizing
machine, a workpiece turner, and another automatic double end sizing
machine,

Thus the work sequence iz as follows:

- sizing, rebating, machining of locking rod groove and latch
housing, on the rail ~dge when passing the first automatic double
end sizing machine properly tooled-up, In the case of louvre doars,
tre sizing and rebating operations are performeds

- turning of the wing and feeding into second sizins machine in line,
by means of automatic work turning devices

- sizing, revating and machining of glass way and water drip housing
groove on rails while passing the zecond automatic double end
sizing machine in line with workpiece turner. In the case of
louvre doors, sizing ard rebating operations are performed only;

- storage of sized sashes in buffer storage.

4.210 PRE-ASSEMBLY

By the term pre-assembly is meant the assembly of such fittings as
water drips, lockings rods, cover strips for locking rods and ]lean-
on external strips (if any).

These pre-ascembly operations usually are done with power driven
portable tools such as nailing fguns, screwdrivers, drills, etc, on
suitable workbenches,

4.211 SURFACE AND EIGE FINISHING

This step is treated in a specific paper (qeve)e

4.212 HARDWARE ASSEMELY

As described previously in the door manufacturing process the
agsembly of hardwarc may be done either on single machines, or on
a specialized assembly line built-up of a suitable number of work
stations according to the production capacity.
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The work sequence is as follows:
- drilling of water drining holes on sash by means of portable

power or pneumatic drills;

setting of eye-bolts on sash for engagement af looking rod,

by means of driving machine or portable tools, depsnding on
the type of locking rod adopteds

setting of hinges on sashes by automatio hinge driving machine
or by combined automatic or manual hinge boring and driving
machine, depending on the type of fastening element used; for
example, on the louver doors the fastening element is mostly
of the wedge-type. This requires a hinge slotting and driving
machine suited for thc job, be it semi-automatic or fully
automatic;

assembly of iatchea, forks and locking rod on louver doors on
the workbenchea with portable power tools or hand tools;
assembly of packing strips, if any, on the windows and louver
doore sashes and sashes @t the werkbenches or work stations;
testing of festening and locking elements at the workbenches
or work stations in order to ensure perfect fit of sashes
frames and sashes}

packaging of finished windows: all handles or protruding
hardware are not assembled but are enclosed with the windows
for ease of packaging and mounted on site; packaging of
windows is not necessary, however if it is required, it should
be done with corrugated cardboard boxec for the reasons al-
ready explained in the door manufacturing process.




2 'ﬂﬂ‘ﬂEg AND 1NTERTON TRIM

3.1 - TFRMINOLONY

In the door and window manufacturing field, the term interior trim
plies all those decorative mouldings which enhance the
quality of the products :door , casinss

decorative trim and gla-sihg'Méuldings , skirting board)
and those which impart the products a greater structural function
(casings  and top glazed frame.for doors).

Usually, mouldings are made of selected exhotic woods such as Afri

can walnut, mahogany, ramin, yellowtone, etc., becsuse these woods
have good appearance and are easily machinable.

5.2 = MANUFACTURING PROCESS

As the machines to produce lippings, decorative parts, glass hold
ing strips, skirting board and casements have specifications such
as to enable the machining of any type of mouldings, it is conve-
nient to treat the subject in a broad sense.

% 21 - ¥ILN TIMBER

See manufacturing cycles for doors and windows.

5.22 - CROSS CUTTING AND MULTIPLE RIPPING OF BOARDS

- eut out defects and cross-cut at the swing cut-off saw;

- machine cross-cut boards into slats at the multiple rip saw and
recycling, if needed, of unripped portions of boards in excess
of multiple rip saw capacity.

5.2 - SHAPING AND CUTTING TO LENGTH

- shaping of moulds at the snindle-moulder (for low production quan
tities) or at the four side | multi-spindle moulding ma-
chine (for high production quantities);

end tenoning of casings andambs and heads at the combination ci-
cular saw-spindle moulder (for low production quantities) or at
the automatic double end tenoner (for high production quantities)
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- mitre-cutting of decorative moulds and glains mouldings at
the single or double head mitre saw.

5.24- SANDING AND FINISHING

The sanding and finishing nrocesds the subject of a specific to-
nic (q.v.)

.29 ASSEMBLY

The assembly step applics only for decorative mouldings, glaszire
mouldines _ and casinps , because the casings and
the skirting boards are usually supplied to a customer in runmng
meters for easier mounting at the nullding site.

Thus, the decorative mouldings and the gla zing mouldingsa are
assembled and raiied to the products by portable pneumatic

nailing guns glued the door panels at the assembly work
benches.

As regards the casines whose jambs and heads are generally con
structed in a knock-down form, the following assembly operations
are carried out:

- hinge driving, on thc¢ door supporting jamb, by means of automa-
tic hinge boriry and driving machine;

- machining of latclcounterplate housing, on jamb opposite the hing
ed jamb, by means of lock mortiser and fitting of lock counter-
plate by means of screws;

- drilling of holes for bolts and bushes, for jambs and heads as-
sembly, at the bush drilling-driving machine or by use of drill
and hammer at the assembly benches.

7. 76 - PACKAGING

By mcans of corrugated carton prior to shipping out.
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LIEHE, A0,

The choice of machines and, at the same time, the ratio of their
utilization with respcct to the required productivity i{s of wital
importance in a firm's costs structure and efficiency.

Keeping into consideration the interdependance existing between a
firm and its productive capacity it must be realiged that, provi-
ded the machines utilization remains constant, the exploitation of
& production unit is as much greater as greater is the productive
capacity of that unit. For example, consider a unit that must pro
duce doors, windows and mouldings. The use of machines and semi-
automatic machining lines for this unit is economically valid for
production quantities nut excceding 40.000 unit/year.

Beyond this level, it is necessary to realize a jump in quality

and go on to machines and machining lines highly asutomated. In fact
if, on the one hand, for production quantities below 40.000 units/
year is sufficient the installation of single machines of the tra
ditional and semi-automatic type such as band saws, circular saws,
spindle moulders, dcuble end sizing machines, sanding machines, etc.
employing more skilled labour in number relatively higher with re-
epect to the production quantities; on the other hand, for produc-
tion quantities preater than 40.000 units/year & firm oriented to-
wards the installation of single machines would no longer be compe-
titive, because productivity would fall to levels economically un-
acceptable, in that, remaining unchanged the capital investment

on machines, would increase the building investments, the adminis-
tration and the dircct (abour costs.

That is why it is justifird a choic: un automatic machines and ma-
chining lines which, besides diminuishing the ratio cu.mt./man/unit
produced and hence the building expenses, has the adavantage of em
ploying less skilled labour and less manpower expenditure.
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1 - INTRODUCT ION
e

Broadly speaking, the production of interior and exterior wooden
shutters, in developing countrics, plays a predominant role and
represents quite an economical effort.

No doubt, this is due to the vast programs of investiment that are
being undertaken and developed by these countries ¥n the public
housing field. Hence, then, the need to produce locally the most
important completing elements such as doors and windows.

Such products, which will necessarly have diversified specifica-
tions fromone country to another, nevertheless must satisfy com—
mon specifications, such as good protection against local atmos-
pherie agents (high bumidity, wide thermal ranges, dust, etc.) ,
and the need to be manufactured in the most simple and function-
al way.,

It is thus obvious that the kind of product to be manufactured
determines a choise of machines particularly suited for the ma-
nufacture of such products; from this appears clear the need to
study simnle models, with good mechanical specifications, easy
to manulacture and to asscmblce, in order tc reduce the financial
investment, as far as the machineries are concerned, and in or-
der to curtail the expenses both during the assembly stages and
for the ordinary unkeeping.

It is indispensable to  account for the rav matarerials to be
employed, and for the ancillary materiais which, unfortunately,
sometime ¢2nonot he purchased locally, in order to cut down to a
minimum the importing of such materials which will have to be re
placed by others manufactured locally, o1 even produced within
the firm's premises itself.

It will he seen later on which of these materials may be replac
cd by alternative solutions. It iscertain, however, that it shall
be neecessary to forecast and care for all production requirements
by ensuring a stock of raw and ancillary materials, having spe-
cifications as far as possible constant through time, so as to
avoid technological changes in the manufacturing processes, and
consequently, the cropping up of technical production problems
which will generally lead to increases in manufacturing costs.

Further, it is appropriate to underline, at this point, the im-
portance which the daily production output plays upon the choice
of manpower, machineries, auxiliary plant services and material
handling equipment.




Clearly, a diversified and low volume production requitel the re
cruitment of particularly skilled labour, since the various mu
facturing operations and their good quality depend on the skill of
the workers, rather than on the machines.

On the other hand, in those plants producing on a large scale ba
sis, it is obvious that the manual skill is needed only in some
specific manufacturing operations which do not require a particy
lar skill of the worker.

With this in mind, will be exsmined the specifications of each

products, the manufscturing cycle on large acale production of each
of them, the machinery and equipment needed for their manufacture,
by-passing the timber drying and finishing steps which are treat-
ed in other specific papers. )




2 - DOORS FOR INTERIORS

2.1 - SPECIFICATIONS 02 F'/iSH "nope

Generally speaking, the door for interiors consists in a panel
"sandwich" or "book" built-up by a solid wood frame and reinforc
ing blocks for lock and hinges, by a honeycomb core, which may be
of cardboard, wood or fibreboard, and by two skins which maybe of
plywood or chipboard or even fibreboard panel.

The skins of the sandwich may be either flush or with glass open
ings, laminated with high quality veneer sheets or simply paint
coated. The sandwich edges may be rebated or finsh , depending
on thestandard requirements in different countries.

Naturally, all the combined features which may be given to the out
er appearance of the sandwich, in order to impart the doordiffer-
ent finish and quality, do not modify its basic structure.

Provided certain conditions of accurate preparation of its compo
nents be satisfied, the manufacture of the sandwich is simple;
failure to comply with such conditions may lead to poor results
which in turn may give rise to a lot of problems in the succeed-
ing manufacturing stages, particularly during the finishing stage.

As far as the finish and the outer appearance of the panel sand-
wich are concerned, provided the above said conditions relative
to the basic structure remain unchanged, the door for interiors
may be classed into two main types:
2.1.1 = STAYTART RTTCU SO0RS (SR 0N L BaA

)

This type of door, which in turn may be lipped or rebated, flush

or with #lass opening, is made by using relatively cheap materi-

als, that is to say, the lips or rebates are machined directly

off the same wood which acts as the sandwich frame; the chipboard,
fibreboard or plywood skins are not veneered but are paint finish
ed directly on, following the thickness sanding operation. The

hardware used is generally of plain quality, even though its ser-
vice performance is good.

2.1.2 - YENFERRDL ®{}e7T annn (§] 287 naa~F)

This type of door, like the previous one, may be lipped or rebat
ed flush or with glass opening. It is made with good quality ma-
terials, that is to say, the lips or rebates are machined direct
ly off the sandwich [rame, thenedge band.d with high quality ve-
neer strips, or obtained after lamination of good quality wood
strips on the edges; prior to laminating, the sandwich skins with




high quality veneer sheet (such as mohogany, "aniegrd", etc.)
the raw skins are perfectly thickness sanded; hence, after veneer
ing, they are lacruer coated 1n semi-glass or satin finish.

Particular care is given to door with under-cut or applicated on
panels, instead of glass openings, so as :o obtain the effect of
a continuous whole sheet of vencered skin taken from the same na
trix as the sandwich. The hardware used is of top quality.

To the luxury door family helong, also, those panels whose akins
have been upgraded by the surface printing process of by melamine
or plastics overlays (P.V.C., formica, etc.); however , this type
of panel will not be treated here, as its application in present
door manufacturing practice is little or not at all adopted.

2.2 - MANUFACTURING PROCESS

The manufacturing orocessfor the two types of doors just described
is almost the same; in fact, the luxury doordiffers fromthe plain
door's manufacturingprocesein that, as it will be seen further on,
it implies the instaliation of a few more machines.

Thus the working steps are as follows:
?.201- TIMBER DRYING

The drying process of timber board to he used as internal framing
for the panel sacdwich, and the choice on the type of drying equip
ment are the subjects of another specific topic; therefore, this
step will not be treated in the present context.

?.202 - CROSS CUTTING AND MULTIPLE RIPPING OF BOARDS

It is clear that, in order to obtain both the core frame of the
panel sandwich and the hinge lock blocks, the dried boards must be
cut and ripped into slats of suitable dimensions.

To speed-up the production rate, particularly when the daily doors

output is relatively high, it is suggested the following work ae-

quence:

= trim of f defect board ends at the swing cut-off saw;

= cross cut boards to correct lengths at the swing cut-off sew, in
order to obtain from each board lengths equal to the stilea,hinge
and lock blocks forming the panel sandwich core frame, allowing
a certain amount of excess wood for the successive trimming o~
perations ol the panel sandwich;

= machine the cross-cut boards into slats of correct cross sections at
multiple rip saw recycling, if needed the unripped portions of
boards (this is the case of boards whose widths exceed the rip~
ping capacity of a multiple rip saw).




Very often happens that, during the drying stage the timber under
goes twisting eftfects thus making it practically impossible to ma
chine the boards directly, either on the swing cut-off saw or on
the multiple rip saw. To avoid costly rejects, it is good practice
to complement the cross cutting and ripping section with a planer,
a thichnesser and a band saw.

Further, owing to the high production output that can general ly be
achicved during this step and owing, also, to the risk of defor-
mations to which are subject the slats, it is advisable to step-up
a buffer storage between this step and the succeeding one, having
4 storing capacity equivalent to at least a two day production run.
This not only will allow better balancing of the production depart

ments concerned, but will also enable further relieving of the wood
internal stresses.

7,20} --  DOOR FRAMES ASSEMBLY

The panel sandwich internal framing and the lock and hinge blocks,
in order to form a whole body with the panel sandwich during the
pressing stage, must be fastened together. The fastening may be a
chieved in several ways, but the method most widely used is that
employing steel or aluminium staples which are shot-in by means of
portable or automatic stapling machincs.

After the frame components, and the hinge and lock blocks have been
laid-out on assembly benches, equipped with special templates, or
simply rested one against the other, relying upon the workers skill
to obtain a good matching.

It often happens that, the internal frame's rails and stiles, during
the ripping operation, undergo twisting and wraping effects which
might impair the frame's, hence the panel's geometry; in order to
overcome this setback, it is good practice to install a saw, which
may be cither a bandsaw or a gang circular saw depending on the pro
duction requirements, that will enable to make small stress reliev

ing cute on the rails and stiles which will ensure a greater control
of the frame's geomctry.

T4 = paANEL STZING SECTTON

By sheeting materials, are meant the plywood, chipboard and fibre-
board panels which will make~up the door skins after the pressing
operation. It is clear that, owing to a plant's flexibility to pro
duce doors of different dimensions, it is not advisable to purchase
these materials pre+wiseu ) ' because this would

imply, also, relatively high storekeeping costs.
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2,207 Panel to frame assembly

At this stage, having available all the elements which go to make
up the panel ccre that is to say: inner frame complete lock and hinge
blocks, honeycomb panels, prnels for skins cut—out and veneer sheets,
it is possible to start the sandwich forming operation by means of

hot pressing.

This step involves the following sequence:

= withdrawal of skin panels from storage ahead of pressing line
previously stored face up and face down alternately;

- feeding of two panels simultaneously through to roll glue-spreader
for spreading urea based glue (Kaurit) on two opposite faces of
panels and discharge of same over disc conveyor along pressing line;

= withdrawal of first panel from disc conveyor and positioning of
same on to core forming bench;

= withdrawal of internal frame from nearby storage and overlaying
of same over first skin panel spreaded with glue lying on the core
forming bench;

= withdrawal of honeycomb from nearby storage and positioning of same
into internal frame lying the core forming bench, above first glue
spreaded skin panel, and eventual fastening of honeycomb to frame by
means of staples;

- withdrawal of second panel from edge knife conveyor and positioning
of some cver internal frame;

- feeding of core into hot platen press and start of work sequence just
described for making ready next core;

= discharge of pressed panels, at the end of pressing cycle, and
storage of same for a lapse of time sufficient to guarantee their

complete cooling down and equilibrium with room moisture conditions,

2.208 Door panel calibrating

All oore panels, be they used as plain or luxury doors, must be
thickne ss-sanded in order to ensure their constant thickness throughout
the production rune and to get their faces perfectly smooth throughout ,

within acceptable tolerence limits,

For this reason each and every panel is passed through a wide belt
contact sander, which may be of the single overhead belt type only, or
a top~and-bottom belt type - the former type of sender, naturally,
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involvec two machining steps, cne for each face of the panel. E=ach
panel, after the thickness sanding operation, is checked to ascertain
that its faces are well finished and do not show any streaking,

ch~tter marks, trailing marks, sandtoughs or other surface defects.

Having completed the thickness-sanding operation, all panels to be ¢
used as plain doors are stored prior to undergoing sizing :md/or rebating,
whilst all panels to be used as for first grade doors are moved to the

pre-press storage to undergo the veneering operatiom.

Next to the check-up point at the calibrating station, it is advisable
to set up a "dootor" section where all surface defects previosuly men-
tioned are patched-up in order to cut down on manufacturing costs due

to eventual work rejects.

Generally, this "doctor" section is equipped with » work bench
{complete with: a pot of filler, a spatula, a splicing knife, glue,

iousehold hot pressing iron), and a belt sander.

2.209 Pace veneering and laminating section

Where production runs are relatively low, the veneering and lami-
nating department may be equipped with a panel laminating press;
while, where relatively high production runs are involved, it is always

wise to install this department in line with the calibrating department.

At this stage both the skin veneering and pocket panel laminating

and veneering operations are carried out on first class doors.

Veneering of the core skins, previously thickness sanded, in-
volves the following work sequence:

- feeding of sanded sandwich through roll glue-spreader for spreading
urea based glue (Kaurit) on both faces and discharge of sandwich
over the disc conveyor along the pressing line;

= withdrawal of first sheet of veneer from bridge~type deposit,
located overhead of the press preparation benoh, and laying it over
the same bench;

- placing of glue spreaded core over the first sheet of veneer;

- Wi*thdr.-: &f second sheet of veneer from overhead bridge-type P
deposit and laying it on top of the other face of the glue spreaded

sandwich. )
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- feeding of veneered core into hot press and starm work secuence
all over again for each successive core;
- unlo~ading of veneered sandwich, after completion of press cvcle and

storing to allow complete curing and cooling of panels.

The laminsting and veneering of pockets for first grade doors
is carried out in much the same way as for the sandwich panel veneering,
that is to say:
- glue spreading over the pocket faces which have to be laminated and
veneered ;
- laying-on of veneer sheets on the outside faces of pockets;
= 4-layer hot pressing and curing;
- storage,

2,10 Door sizing and edge banding

The panel cores, sanded and veneered, as they come out of the press,
are not yet accurate in size as they have protruden excess skins. It
is therefore, necessary to trim and size the rough door panels. The
trimming and sizing operation is done on single or double ended ~utomatic
machines which do not require highly skilled manpower to control the
quality of the work in that, once they have been tooled-up and set-up

these machines need only feeding and out-feeding.

Plain doors are only sized and reb~ted at a work station composed

- first automatic double end sizing machine to trim and rebate the
doors on the stile edge.

- automatic panel turner to turn the doors by 90° to machine the rail
edge in the second double end tenoner;

- second automatic double end sizing machine to trim and rebate the
doors at the rail edge.

First grade doors, besides the sizing and rebating operations,
will be edge banded by top quality lipping or veneer bands along the
stile edge. For this type of door there should be installed a work
line composed of:

- first automatic double end sizing machine to trim and/or rebate
the doors on long sides;

= link conveyor between first double end sizing machine and edge
banding machine in line;
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- double side edge banding machine for application, on long sides
of doors, of high grade wood lippings and machining of rebaies
or, alternatively, a specially built double side edge banding
machine for application of high grade veneer bands on rebated
doors;

- automatic panel turner to feed the doors into the second double
e sizing machine in line;:

- s8econd automatic double end sizing machine to trim the doors on

rail edges and to machine top rail.

First grade flush doors to be fitted with overlapping lippings,
requires the same work sequence as for plain doors, but the overlapping
lips are glued onto the doors edges, after the trimming operation,

in special clamps and after the surface finish operaticn.

2.211 Pinal sizing of glazing cut outs

Attention is brought to that step of the production cycle wherein
it was mentioned about the need to carry-out the rough cutting-out opera-

tion on panel skins to be used for the manufacture of cut-out doors.

However, in that stage it was a rough cut-out without any reference
edge. Consequently, during the pressing and sizing operations some

inaccuracy of the cut-out arises.

It is, therefore, necessary to correct all geometric deviations at
this stage as the door, after trimming and rebating has an accurate
size thus the cut-out can be centred in relation to the doors circum-

ference edge accuracy.

This acourate machining or centering operation of the door cut-
out is done on an automatic router, which may be either of the type

using a template ocopying device, or a numerical controlled operation.,

2.212 Minish sanding, surface and edge coating operations

This step of the manufacturing cycle is tresated in full as a
separate topic, therefore, in the present context only a dbroad outline
of the work sequence involved will be given:

- fine eanding of edges and surfaces;

- edges and surfaces staining coat;

- curing of staining coat;

- denibbing of edges and surfaces stain coated;
- base-coating of edges and surfaces;
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- curing of base coat;
- top coating of edges and surfaces with transparent or
pigmented ooating materi~ls;

-~ ouring of top coat.

2,213 Assembly of hardware, mouldings and cut-out panels

At this stage, the door is practically complete and needs only to
be fitted with hinges, lock, glass mouldings or cut—out panels and,
in the case of doors with overlapping lippings, fitting of the
lippings all around.

All the above described operations may be carried out either on a
transfer line or singly at separate work centres. If the final assembly
operations are carried out on a transfer line, provision must be made
that each work station along the line be stocked with the hardware
and fittings essential to that station's operations while, on the other
hand, if the assembly operations are carried out at separate work
centres all hardware and fittings essential to each work centre may

be stored nearby each machine or work bench.

It is a fact, however, that in spite of their diminished flexibi-
lity the in-line operations are tv be preferred to their counterparts
because they allow for achieving a comsiderable saving in material
handling in buffer storages, in labour and supervision and, last but not
least, they guarantee a better product quality.

Whether one or the other be adopted, the work sequence does not
change and is as follows:
- machining of lock housing and handle bores on lock mortising
machine;

~ assembly of hinges on hinge driving machine.

These two operations may be performed simultaneously by using a

combination lock mortising and boring/hinge driving machine.

- assembly of lock;

- fitting of glass fixing mouldings or cut-out panels;

-~ packing: either by shrink foil wrapping or corrugated cardboard;
this latter method is to be preferred to the former in that it offers
better protection against impact and during stacking, while the PVC
foil paoking implies the installation of very costly and unreliable
equipment performanoe,




- 12 -

3. EXTERIOR DOORS

3.1 Specifications

The exterior type door differs from thet for interiors in that,
1t must satisfy function~l specifications completely different. While
on the one hand both types cf doors must satisfy the requirements of
easy handling, =llow or not allow »ir getting through with the possi-
bility of graduating its flo4, allow people and objects to oass through;
on the other h~nd, the door for exteriors must also protect the house
from outside ~gents; thus, it must avoid water getting through, re-
sist to the distructive action of atmospheric ~agents besides having

burgler proof characteristics.

From this is drawn the conclusion that the exterior type door
must be built with more stable and solid materials, although this

should take nothing from function=l characteristics of easy handling.

Granted this, the door for exteriors may be classified into two
types:
- doubly reinforced door w:th the interior face sheeting made of
panel sandwich;
-~ door with hard-wood matchborrd tongued and grooved, sheeting and
matched to form a wide board; or with interior face sheeting

laminated with plywood.

3.2 Manufactur;gg;grocess

As the manufacturing cycle for the inside face of the door of type
(1) is analogous to that for the panel sandwich previously described
in section (2) of doors for interiors; only a description of the work
sequence inherent to the outside hardboard shingles will be given in
this context with a description, as the case arises, of those com-

plementary steps which serve to complete the manufacturing cycle.

3.201 Timber drying
See work cycle 2.201.

3,202 Cross cutting and multiple ripping of boards

Refer to para, 2,202 relating to panel core inside froming.

3.203 Cross cutting and multiple ripping of matoh, water-drips and stock

frame
= cut to length boards at the swing out-off saw

= rip boards into dimensioned stock at the multiple rip saw to obtain

rough sawn match board stock, weter drips, rails and stiles for frames.




- 13 -

3.204 Stock selection

After step 3.203 all components are sorted out prior to further
machining. All slats and bosrds having knots, deformations and
defects of any kind which might influence the apperrance »nd good
quslity of the doors, undergo some defect removing operations such as
knot boring and plugging by means of appropriate machines (knot borer

and plugger) and edge and surface straightening at the surface planer.

3.205 Stock straightening

It is done at the surface planer and at the thickness planer.

3.206 Match profiling
Both edges of the match board stock are machined according to the

type of match profile required. Tongue and groove shiplap or rebated
pattern.

3.207 Inside profiling of rails and stiles

The rails and stiles of the master frame are machined at the spin-

dle moulder.

3,208 End trimming and tennoning

A1l matchboards, stiles and rails are end trimmed and tenoned ot

the combination trimming saw-moulder.

3.209 Water drips machining

At the spindle moulder.

The machining steps 3.205 to 3.208 described above may be best »nd |
most efficiently done on a machining line made up of the following units:
- four side moulder in line with = 90o angle transfer unit equipped
with push feeding arm which automatically feeds the work piece into
a double end automatic tenoning machine. This maohining line not
only guarantees the product's quality, but results also in a great

saving of labour,

3.210 Preparation of pane oore for interior face sheeting

Refer to para. 2.203 for manufacturing cycle of interior doors.

3.211 Matching of exterior face sheeting
All boards are now matched so as to form a full sige board, by

gluing and pressing them in special clamps which are then allowed to

oure before undergoing the next manufacturing stage.
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3.212 Door calibrating
After glue curing, the matohed face is calibrated either through

A belt sander or through an automatic wide belt contact sander, de-

pending on the quantity of doors to be produced.

3,213 Panel to frame operation

The operation is generally carried out on a cold press in order

to avoid deformation of the two components.

The work sequence is as follows:

- spread.ng of glue over the contact face of the interior half, either
manually or by roll glue spreading machine;

- over laying of half just glue spreaded onto matched panel resting
on press charging table;

- feeding of doors through cold press platens: the press may be either
single or multi-daylight universal or automatic depending on the
production quantities required. This is followed by unloading of
the doors at completion of press cycle time and their storage to

allow for complete glue hardening.

3.214 Assembly of doors with matchboard panels

For exterior doors made up of matchboard panels or inside faces

of plywood, after step 3.208 comes the finsl sssembly stage.

The operation is done with manual or oil pneumatic clemps ~fter
spreading of glue on the various components by means of gun spreaders

or brushes,

It is assumed that all components suoh as stiles, top, bottom and
middle rails Aand matchboard panels have been stored nearby the clamps

after the previous manufacturing steps.

Each component, after being spread with glue, is carefully placed
on the olamps work tops, then the olamps are tightened and the frame
is left under pressure for a few minutes; henoe, the clamps are
loosened, the door is unloaded and stored for » sufficient time to

allow glue ocuring prior to the next work step.

3.215 Calibrating of the door

See step 2.208 whioh applies for both type (1) and type (2)

doors.
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3.216 Sizing and rebating

The work sequence for both doors of type (1) and type (2) is the
same as para. 3.210. By fitting an extra machining head on the auto-
matic double end sizing machine, it is possible to machine the groove

into which is fitted the water drip element.

3.217 Surface and edge sanding and finishing
Refer to para. 3.212

3,218 Assembly of hardware, trims and water drips

The work sequence is identical to that described under para, 31.213,

4. WINDOWS - LOUVRE DOORS AND ROLLER BLINDS

4.1 Terminology
Generally speaking, the window is composed of the following elements:

I-A - sash frame which fastens the window to the building structure

and receives the sash or sahes.

II-A - sashes within the sash frame fulfills the oonditions of articula-
tion allowing air, light, people and objects to pass through.

111-A - fastening element (hinges, sliding support, etc.) which enables

the moving sash to open or close,

IV-A - locking elements (handles, tie rods, latches, etc.) which locks

the moving sash in closed position.

V=A - shading elements: (louvre boards and roller blind slats, etc.)
which intercepts light with possibility of graduating it, protects the
window from agents and increases its thermal insulation. As regards
the moving sash, the window may be classed according to the type of
closure, thus the following relationships hold:

VI - rotational relation, where the moving sash components, during
motion, describe a cylindrical pat. To this class belong windows with
one, two, three or more wings, horizontal and vertical centre hung

windows, and tilting windows.

VII - sliding relation, where the moving sash components, during motion
are parallel. Hence, in this class windows with vertical and horizontal

sliding wings are grouped.
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VIII - mix relation, in which a moving frame component, during motion,
describes a plan, while the other components Jescribe a cylindrical
path. To this class helong the balanced vasistss windows, folding

windows and bellow windows.

In the present context only those windows belonging into the class '
with rotational relation will be treated, in that their manufacturing

cycle can be considered to be common to all classes of windows.

4.2 - Manufacturing process

There is a strict analogy in the manuf-cturing process of windows,
louvre—doors and roller blinds which makes it worthwhile to group all

three prodicts in a similar work process.

4.201 Kiln drying

This item is the subject of another specific topic it will, therefore,

not be commented on in this report.

4.202 Cross cutting and multiple ripping of boards

Kiln dried boards are removed from the stacks, then cut to appro-
priate lengths for the various components pertaining to windows, louvre
doors and roller blinds, at the swing out-off saw,

The sawn boards are ripped at the multiple rip saw, fitted with
return bench for eventual re-machining of the board portions exceeding
the ripping capacity of the multiple rip saw.

The ripped stock is then removed of defeocts, such as knots, at the
combination knot boring and plugging machine.

4.203 Component moulding and temoning

- moulding of components at the spindle moulder;
= machining of male and female tenons at the combined trimming and

tenoning machine.

The two operations descoribed above may be performed on an automatic
machining line consisting of a moulder in line with a 90° feeding unit
and an automatic double end tenoner. This line will result in a great

saving of manpower and floor space.

= end ohanfering of louvre boards at the chamfering machine;
= end trimming of tie rod oover strips and water drips at the double

cut-off saw and eventual mitre-cuts on water drips.
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4.204 Slot mortising of louvre door stiles

= machining of louvre board stiles at the pneumatic slot mortising machine.

4.205 Assembly of "bore in" hinges on sashes

Hinge driving on sash stiles st the automatic hinge driving ma-
chine. This operation must be performed prior to assembly of sash
frames otherwise problems of machine setting and frame handling might
arise if the sash frames were assembled before the hinge assembly opera-
tion, especially if many-winged windows were to be produced for which

sash frames are very cumbersome.

4.206 Asgsembly of sash and window frames

- glue spreading on male and female tenons, of sash and window frame

components by gun and brush glue batohing equipment by means of
automatic glue brushing machine;

- matohing of frame stiles and rails on the manual or hydraulic
operated frame clamps;

- releasing of clamp pressure, unloading and storage of assembled frames
to allow complete glue hardening.

4.207 Assembly of louvre door frames

- glue spreading on male and female tenons (see para. 4.206),

- matohing of stiles, rails and louvre slats manually or hydraulically
with clamps tightening or pistons olosing—in;

- releasing of olamp pressure, unloading and storage of jalousies frames
(see para. 4.206).

4.208 Calibrating of sashes

- oalibrating of sashes either by means of manually operated belt sanders
or sutomatio wide belt sanders. For high production runs two automatic
wide belt sanders are used in linc, linked by a work-piece turning
device and a surface oontrol station, or, alternatively an aitomatio
wide belt bottom sander and a surface oomtrol station,

4.209 Sising and rebating
Only the sashes are sised and rebated. It is possible to tool-up

machines oapable of performing in one pass suoh machining operations
as glass rebates looking rod groove, water drip housing and latches

housing (on louvre doors).
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When small production runs are required only one machine is
needed and the work whioh is passed through to the machine twice;
along stiles and rails. In case of large production runs, it is
advisable to install a machining line which links an automatic double
end sizing machine, a workpiece turner, and another automatic double

end sizing maohine.,

Thus the work sequence is as follows:

- s8izing, rebating, machining of locking rod groove and latch housing,
on the rail edge when passing the first automatic double end sizing
machine properly tooled-up., In the case of louvre doors, the sizing
and rebating operations are performed;

= turning of the wing and feeding into second sizing maohine in line,
by means of an automatic work turning device;

- s8izing, rebating and machining of glass way and water drip housing
groove on rails while passing the second automatic double end
sizing machine in line with workpieoe turner. In the case of louvre
doors, sizing and rebating operations are performed only;

- s8torage of sized sashes in buffer storage.

4.210 Pre-assembly
By the term pre-assembly is meant the assembly of suoh fittings as

water drips, locking rods, oover strips for locking rods and lean-on
external strips (if any).

These pre-assembly operations usually are done with power riven
portable tools such as nailing guns, screw drivers, drills, etc. on

suitable work benches,

4.211 Surface and edge finishing

This item is covered in another paper for presemtation at the oourse

and will, therefore, not be disoussed herein,

4.212 Hardware assembly

As desoribed previously in the door manufacturing process, the assembly
of hardware may be done either on single machines, or on a specialiged
assembly line consisting of a suitable number of work stations in

aooordance with produotion requirements.
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The work sequence is as follows:

5e
5.1

drilling of water draining holes on sash by means of portable
water or pneumatic drills;

setting of eye-=bolts on sash for engagement of locking rod, by
means of driving machine or portable tools, depending on the
type of locking rod adopted;

setting of hinges on sashes by automatic hinge driving iachine,
or by combined automatic or manual hinge boring and driving ma-
chine, depending on the type of fastening element used; for
example, on the louvre doors the fastening element is usually
of the wedge-type. This requires a hinge slotting and driving
maohine, be it semi-automatic or fully automatic;

assembly of latohes, forks and locking rod on louvre doors on the
work benches with portable power tools or hand tools;

assembly of packing strips, if any, on the windows and louvre door

sashes and sashes at the work benches or work stations;

testing of fastening and locking elements at the work benches or

work stations in order to ensure perfect fit of frames and sashes;

packaging of finished windows: all handles or protruding hardware

are not assembled but are enclosed with the windows for ease of

paokaging and mounting on site; packaging of windows is not neoces-
sary, however, if it is required, it should be done with corrugated

oardboard boxes for the reasons already explained in the door manu-

facturing prooess,

FRAMES AND INTERIOR TRIM
'I‘eminolc_»ﬂ

In the door and window manufacturing field, the term interior trim

implies all those decorative mouldings which enhance the quality of

the produot as well as those whioh give the product a greater structural

funotion,

walnut, mahogany, ramin, eto., because these woods provide an attractive

Usually, mouldings are made of selected exotic woods such as African

appearance .,
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5.2 Manufacturing process

As the machines which produce lirpings, decorative parts, glass
holding strips, skirting board and oasements have specifications which
allows for the machining of any type of mouldings, it is unnecessary

to detail their functions in this report.

5.21 Kiln timber

See manufacturing cycles for doors and windows.

522 Cross cutting nnd multiple ripping of boards

- cut out defects and cross—cut at the swing cut—off saw;
= machine cross-cut boards into slats at the multiple rip saw »nd
recycling, if needed, of unripped portions of boards in excess of

multiple rip saw capacity.

523 Shaping and cutting to length

= shaping of moulds at the spindle-moulder in the case of requirements for

low production or at the four side multi-spindle moulding machine
where high production is needed;

- end tenoning of casings jambs and heads at the combination ciculsr
saw-spindle moulder (for low production) or at the automatic doutble
end tenoner (for high production);

- mitre-cutting of decorative moulds and glazing mouldings at the

single of double head mitre saw.

924 Sanding and fini shing

The sanding and finishing process is covered in another paper for

presentation at the oourse and will, therefore, not be discussed herein.

5.25 Assemblx

The assembly step applies only for decorative mouldings and glazing
mouldings because the casings and the skirting boards are normally sup-
plied to a customer in running meters.

Thus, the deocorative mouldings and the glazing mouldings are
assembled and nailed to the products by portable pneumatic nailing guns,

As regards the casings, the jambs and heads of which are normally
produced in knooked-down form, the following assembly operations should
be followed:
= hinge driving, on the door supporting jamb, by means of automa-

tic hinge boring and driving machine;
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- machining of latch counterplate housing, on jamb opposite the
hinged jamb, by means of lock mortiser and fitting of lock
counter—plate by mesns of screws;

~ drilling of holes for bolts and bushes, for jambs and heads assembly,
at the bush drilling-driving machine or by use of drill and hammer
at the assembly benches.

5.26 Packaging

By means of corrugated carton prior to shipping out,

6. CONCLUSIONS

The ohoioe of plant machinery and, at the same time, ratic of
its utiligation with relation to required production is of prime im-
portance to a oompany's cost structure and efficiency. In other words
where a oompany plans a set production figure and providing the equip-
ments’ utilization remains constant the exploitation of a produotion
unit is no greater than that unit's designed capacity, which means that
each piece of equipment must be carefully selected so that it may cope with
the planned production of the over all operation. Take, for example,
a unit whioh is required to produce doors, windows and mouldings, the
makeup of whioh consists of a variety of machines, including some auto-
matio lines. Such a unit is only economically valid where an annual
production of up to 40,000 units is visualized. Beyond this level it
is essential for management to consider the pros and cons relative to
providing more sophisticated equipment to avoid any bottle-necks throughout
the operation.

Because of the importance of adhering to careful planning during
the early stages of setting up a plant a company needs to examine all
situations, suoh as availability of power, water, local man-power, both
skilled and unskilled, transportation systems, materials, shipping, the
latter partiocularly where export markets are involved. To sum it all up
and ensure that an operation is going to prove viable it is important
that proper planning be oarried out, keeping in mind that while initially
a certain produotion figure is being antioipated this oan change, hope-
fully upwards, in a very few years henoe.
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1. INTRODUCTION

The production of interior and exterior wooden shutters, in
developing countries, plays a major role besides contributing in
a large way to the economy of those countries,

wo doubt, this is due to the vnst programmes of investments that
are being undertaken and developed by these countries in the housing
field. Hence, the need to produce locally more important elements,
such as doors and windows.

These products, which will necessarily have diversified specifi-
cations from one country to another, nevertheless must meet common
specifications, such as protection against local atmospheric agents
(high humidity, wide thermal ranges, dust, etc.), and the need to be
manufactured in the most simple and functional way.

It is, therefore, obvious that the kind of product to be manufactured
determines A choice of machines particularly suited for the manufacture
of it. Prom this it appears clear there is the need to study simple
models, with good mechanical specifications, easy to manufacture and
assemble, in order to reduce the capital investment, as far as the
machinery is concerned, as well as to curtail expenses during the
assembly stage and also for ordinary maintenance.

It is very necessary to explore the availability of raw materials
which are to be used, and anciallary materials which, unfortunately,
sometimes cannot be purchased looally, in order to reduce the importation
of those materials which should eventually be replaced by others to be
manufactured locally, or even produced within the company's premises.

It will be noted later on which of these materials may be replaced
by alternative solutions. It is certain, however, that it shall be
necessary to forecast and care for all production requirements by en-
suring a stock of raw and anciallary materials, having specifications
as far as possible oonstant through time, so as to avoid technological
ohanges in the manufaoturing proocesses, and consequently, the cropping
up of technioal production problems whioh could lead to increased
manufacturing oosts.

Purther, it is appropriate to underline, at this point, the im-
portance which the daily produotion output pl~ys upon the choioe of

manpower, machinery, auxiliary plant services and materisl handling

equipment .
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Clearly, a diversified and low volume production requires the
recruitment of particularly skilled labour, since the various manu-
facturing operations and their good quality depend on the skill of

the workers, rather than on the machines.

On the other hand, in those plants producing on a large scale .
basis, it is obvious that the manual skill is needed only in some
specific manufacturing operations which do not require a particular
skill of the worker.

With this in mind, will be examined the specifications of each
product, the mamufacturing cycle for large scale production of each
of them, the machinery and equipment needed for their manufacture,
by-passing the timber drying and finishing steps which are treated

in other specific papers.

2. DOORS NKOR INTERIORS
2.1 Specifications of push doors

The interior type door oonsists of a panel "core" or "book" built-
up by a solid wood frame and reinforcing blocks for lock and hinges,
b) a honeycomb core, whioh may be of oardboard, wood or fibreboard,
and by two skins which may be of plywood or particle board or even
fibreboard panel.

The skins of the core may be either flush or with glass openings,
laminated with high quality veneer sheets or simply paint coated.
The oore edges may be rebated or flush, depending on the standard re-

quirements in different countries.

Naturally, all the combined features whioh may be given to the
outer appearanoe of the core, in order to impart the door is different

finish and quality, do not modify its basic structure.

Provided oertain oonditions of accurate preparation of its componente
are satisfied, the manufacture of the sandwich is simple. PFailure to
oomply with such oonditions may lead to poor results whioh in turn may
give rise to a lot of problems in the suooeeding manufacturing stages,
partioularly during finishing.
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As far as the finish and outer appearance of the panel sandwich
is concerned, provided the aforesaid conditions relative to the basic
structure remain unchenged, the door for interiors may be classified

into two types:

2.1.1 - Standard flush doors (second grade)

This type of door, which in turn may be rebated or lipped flush
or with glass opening, is made by using relatively cheap materials, !
that is to say, the lips or rebates are machined directly of the same
wood which acts ~s the core frame; the particle board, fibreboard or
plywood skins are not veneered but are paint finished immediately,
following the thickness sanding operation. The hardware used is

generally of plain quality, even though its service performance is good.

2.1.2 - Veneered flush doors (first grade)

This type of door, like the previous one, may be rebated or lipped
flush or with glass opening. It is made with good quality meterials,
that is to say, the lips or rebates are machined directly off the
core frame, then edge banded with high quality veneer strips, or
obtained after lamination of good quality wood strips on the edges.
Prior to laminating, the core skins with high quality veneer sheet
(such as mohogany, "aniegr2", etz.) the raw skins are thickness
sanded; hence, after veneering, they are lacquer coated in semi~-gloss

or satin finish,

Particular care is given to doors with under—cut or applicated on
panels, instead of glass openings, 80 as to obtain the effect of »
continuous sheet of veneered skin taken from the same matrix as the

sandwioh. The hardware used is of top quality.

The first grade doors cover thoee panels also on which the skins
have been upgraded by surface printing or by melamine or plastic over-
lays (PVC, formica, etc.); however, this type of panel will not be
treated here, as its application in the presemt door manufacturing business

is negligible.

2.2 - Manufacturing process

The manufacturing process for the two types of doors just described
is almost the same; in fact, the first grade door differs from stan-
dard door's manufacturing process in that, as it will be seen further

on, it implies the installation of a few more machines.

Thus the working steps are as follows:




2,201 - Timber dr‘xing

The drying process of timber boards to be used as internal framing
for the panel core, and the choice on the type of drying equipment
are the subjects of another specific topic; therefore, this subject

step will not be discussed in this report.

2,202 - Cross cutting and multiple ripping of boards

It is clear that, in order tc obtain both the core frame of the |
panel core and the hinge lock blocks, the dried boards must be cut

and ripped into slats of suitable dimensions.

To speed-up the production rate, particularly when the daily door

output is relatively high, it is suggested that the following work se-
quence be applied:

= trim off defect board ends at the swing-ut-off saw;

= cross cut boards to correct lengths at the swingcut-off saw, in
order to obtain from each board lengths equal to the stiles,
hinge and lock blocks forming the panel core frame, allowing a
certain amount of excess wood for the successive trimming operations
of the penel sandwich;

- machine the cross-cut boards into slats of correct cross sections at
the multiple recycling rip saw and if needed the unripped portions

of boards.

Very often happens that, during the drying stage the timber under
goes twisting effects thus making it practically impossible to machine {
the boards correctly, either on the swing cut-off or on the multiple rip
saw. T¢ avoid costly rejects, it is good practice to complement the cross

cutting and ripping seotion with a planer, a thicknesser and a band saw.

Further, because of the high production output that can generally
be achieved during this step and owing to the risk of deformations to

which are subject the slats, it is advisable to step-up a buffer
storage between this step and the sucoeeding one, having a storing

capacity equivalent to at least a two day production run. This not
only will allow better balancing of the production departments concerned

but will also enable further relieving of the wood internal atresses.




2,203 - Door frame assembly

The panel core internal framing and the lock and hinge blocks,
in order to form a whole body with the panel oore during the pressing
stage, must be fastened together. The fastening may be achieved in
several ways, but the method most widely used is that employing steel
or aluminium staples which are shot-in by means of portable or automatic

stappling machines.

After the frame components and lock blocks have been 1aid-out on
assembly benches, equipped with special templates, or simply rested
one againet the other, relying upon the workers skill to obtain a
good matching.

It often happens that, the internal frame's rails and stiles,
during the ripping operation, undergo twisting and warping effects
which might impair the frames, hence the panel's geometry; in order to
overcome this setback, it is good practioe to install a saw, which may
s be either a bandsaw or gang oircular saw depending on the production
requirements, that will enable to make small stress so that small stress
relieving oute may be made on the rails and stiles whioh will ensure
greater control of the frame's geometry.

2.204 - Panel sising section
By sheeting materials, are meant the plywood, particle board fibre-

board panels whioh will make-up the door skins after the pressing

operation. It is clear that, owing to a plant's flexibility to produce {
doors of different dimensions, it is not advisable to purchase these

materials pre-sised beoruse this would imply relatively high store-

keeping costs.

It is, therefore, advisable tc have a storage of panel materials
of standard sises and withdraw daily from this storage the quantity
needed to meet the production sohedules.

Thus, the panel sising preparation seotion must be equipped as follows:
- a fork-lift truok whioh will handle the panels, to be cut to size,
from the general store and store them ahead of the panel sising
saw, over a soissor lift bemoh to facilitate the machine's loading

operation;
= a panel saw of suitable cutting capacity, to out sheets according
t0 required sises;
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- a router to carry out rough cut-out operations on those sheets
which will be used as skins for those panels which will be used
in turn as doors with glass openings;

- a buffer storage, between the sheeting materials section and pressing
section, where will be stocked all sized sheets and all under cut
panels reclaimed during the rough cut-out operation, ready for

the pressing operation.

2.205 Honeycomb core preparation

The panel core, as mentioned previously, may be either of card-
board (more commonly called "honeycomb”) or strips of wood, plywood

or fibreboard.

However, in moiern door manufacturing practices the "honeycomb"
is the most widely used because of its relatively low cost compared with
other types of core materials, because of its better flexibility and

practical application and because it is readly available commercially.

Owing to the honeycomb's ability to adapt itself to any geometrical
form and to undergo, within certain limits, a fair amount of deformation
under pressure which allows to compensate for the eventual slight
variations to which the panel core may often be subject, because of
the impossibility to control the inner frame component thickness, the
honeycomb core preparation section requires the installation of only a
band saw to cut to size the honeyoomb which is to be used as core for

cut-out doors.

2.206 Veneer preparation

This manufacturing step applies only to the production of first
grade doors., It implies:
-~ the construction within the plant of a veneer stock gtorage i th

controlled temperature and moisture, in order to awvoid

variable room conditions whioh cause excessive dehydration of the

rare wood veneers, thus impairing their good quality;

-~ the installation of a veneer jointer which will enable jointing

the veneer for matching a pattern to give the door skins and

panels the appearance of a homogeneous massive wood board with all
its grain patterns oriented in a natursl fashion;

-~ the installation of a veneer thread splicer to enable the veneer
previously jointed to be spliced both lengthwise and crosswise;

= a control bench with an illumineted glazed glass top to check the

quality of the veneer joints.






