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LNTROPUCTION

™e olassification of joinery does not lend itself to
unambiguous definition. The traditional definition saye that
"Joinery is an assembly of wood oomponents designed and
manufactured for incorporation in a building structure from
whioh it shall receive support wsut no load". This leaves the
border—1ine with carpentry somewhat uncertain, and exoludes
the limited uses of specialised joinery, such as window
walling, .whioh has been speoifioally designed to acoept
struotursl loading in addition to satisfying another funotional
noed.

In the oontext of this paper the quoted definition has been
adopted, and is illustrated by the following list of products.

Doors: external and internal, flush and other.
Windows: simple and speoialised, fixed and opening.
Stairs: open and closed, straight and geometrioal.
Shutters and dalustrades.

Partitioning: benoh framing.

Wall panels, door frames.

Puilt-in storage units, work-tops, eto;

Where oosts are quoted they must be regarded as indicative
only, But providing an order of sagnitude. Though the level of
oosts will differ wvidely from oountry to country, whthin any

one ooumtiry their inter-relationship is likely tn be reasonably
uaiform.
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7. TNANKET ASSNSSMINT

Before any industrial investment can be initiated & very clear
picture has to be ohtained »f the whole character of the notential
market . Though there may be some element of social or political
stimulus, such as the provision of employment or the improvement
of living standards, an enterprise must e:pect to stand or fall by
1ts ability to earn a proper return on the oapital invested

Tn developing couniries market assessment is of ten more
Qifiicult through the lack of published records and statistics,
and some of these may lirst have to be gathered from a wide range
of sources which are uncertain in their accuracy. Though intuitive
assunptions may sometimes have to replace detailed analysis, yet this
is preferable to omitting consideration of any factors

The demand f{or joinery is closely associated with the state
ot the comstruction industry in new work, altcrations, and
maintenance. 'nformation will be needed on the current and
future programmes of the public and private sectors, with
particular emphagis on the character of the main constituents.

A heavy road rrogramme contributes nothing to joinery demand,
whilst schiolg, hosnitals and houses will provide extensive
requirements

Tncome levels and living standards will have an important
effect on the design and quality of joinery products and on the
balance between functional efficiency and aesthetics  IPront
entrance doors, for example 1llustrate this point, for they can
vary from the simplest closure of an opening to an elaborate, highly
finished, and expensive design, in reflection of the owner's
financial status

There w1ll certainly exist some system of controls upon planning,
develspment, and building design, both centrally and locally
landatory regulations need examinaticn for any special requirements
affecting ivinery :

The topography of the ccuntry should be examined for any
substantial regional variations affccting climate Population
distribution and the existing pattern »f industries, commnications
and transport facilities by road, rail, and water must be established.
Cnergy resources for local or centralised power gereration, and the
distribution system for the latter will also have an important
bearing on factory locati~n

The existing educational system, including craft training, mst
be considered for ite adequacy as a source of industrial opsratives,
supervisurs, and maragement. This is not alone the concers of 4
Joinery industry as such, since i1t could not flourish without the aid
of electricians, engineers and a dosen sther skills
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Having reached favourabls conclusions on the existence of a
home market for joinmery, attention should be given to export
possibilities as a seoondary outlet for basiocally the same
products. There may be other developing ocountries with similar
needs and easy access, or industrialised oountries with high
ocost levels and open to cheaper imports. Excessive dependence
on export markets, however, must be avoided, if the potential
demger of importing an external recession is to be mitigated.

Other issues which must be faced in deoiding how and whether
the potential market can be profitably supplied are examined in
suoceeding chapters.
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II. MATERIAL AVAILABILITY

It is a basic assumption that timber of speocies suitable
for joinery manufacture are freely available, whether currently
harvested or not, on a scale sufficient to satisfy domestio
demand and at best to provide an export potential. B8inoe the
species may cover a wide range it will be necessary to consider
them in some detail to ensure suitability for particular
produots.

Firstly, the volume availability of each species on an
annual basis, within specified supply aroas, must be ohecked-
together with any speocial difficultier of extraction from
forest areas and of oonversion. Continuity of supplies is
very important.

The form of delivery must be known. If only logs can be
supplied, the joinery factory would be faced with the install-
ation of a log bandmill and edgers to break them down to lumber.
This is regarded as outside the scope of this paper (though
not beyond the possibilities of a large factory), and it will,
therefore, be assumed that lumber oan be purchased. It should
not be excluded that the supriy of dimension stuck could he
negotiated with great savings in the waste factor. It is also
important to know the Commercial grading rules to he applied,
and the condition at the time of delivery i.e. kiln dried to
specified mcisture oontent, shipping dry, or green.

From published data the physical characteristics of practi-
cally all species can be found. The par$ioular features whioch
concern suitahility for joinery include the following,

EBase of kilning without degrade.

Machineahility.

Stability and moisture movemen®.

8trength.

Acceptance of nailing, screwing and glueing.

Reaction to surface finishes.

Durability under all service conditions.

Permeability to preservatives if non—durable.

Por many joinery products the use of wood-based panel products
is requisite, notably plywood, partiole board and hardboard. There
may almo be needs for other sheet materials suoh as asbestos—ocement,
plaater~board and laminated plastios. The source and availability
of all these should be checked,
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Pinally, supply sources must be established for anoillary
materials and components, adhesives, fixings, iromongery and
joinery furniture, primers and finishes. Some may have to be
imported but the channels used must be known.




III. PRODUCT DESIOGN

There will be strong national projudices in favour of
traditional designs in terms of appearance, methods of use,
and functional effioiency. 8Some may have sound support for
reasons of olimate, others may exist for lack of pressures for
ohange, but all are likely to be based on the use of local
materials and hand tools. 8o long as small-quantity purpose-
made products are envisaged as the factory output, then designs
will be diotated by these factors. However, once it is the
intention to produce in greater volume then fresh oonsiderations
arise.

A first requirement will be a degree of standardisation,
both in dimensions and in details. Such standards may exist
looally and should be examined for adoption, but the probability
is that in a developing oountry ohanges in traditional building
designs will be widespread, and it will be an opportunity to
update standards with a striot regard for dimensional oo-ordination.
Excessive variety must be avoided from the outset.

During the process of Market Ascessment much information
should have been gathered from informed and popular sources on
the prejudices and preferences of the people who use joinery in
their normal life. It ie best to advance slowly with ohanges,
and not to stimulate sales resistagce with pronounced novelty.
Every ohange should have its supporting arguments in improved
quality, performance or oost.

Above all, new designs should be fully tested and proven, if
possible by independent agenoies, before marketing and thus
reduce the ohanoe of failure and oomplaint. Further-more all
new designs should be ocarefully oonsidered with regard to eame
of manufacture on the installed machinery.
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IV. 8IZES OF ALTERNATIVE ENTERPRISES

Joinery faotoriec are no* .imply different in pige, -
expanded from a basie model. At various levels however, there
are important ohanges in their equipment, prooesses, ovjectives
and management. Separation into oategories is a neoessarily
arbitrary ohoioe but the generally acoepted basis is that of the
number of employees within the factory oomplex.

Por the purposes of this paper a seleotion has been made of
three categories falling into the following general olassification.

employing 10 to 50 workers, produoing purpose-made
joinery to oustomers designs, combining handorafts with the
simpler types of machines, in relatively small order quantities.

’_am employing 50 to 200 workers, mainly engaged on batoh
production of fair quantities of a wide range of joinery, with
the use of modern machinery and limited handwork, but not making
for stook.

employing 200 to 1000 workers, making only a limited
range of standard stook products in high volume, with sophisti-
cated and spacialised machinery, and modern oontrols.

For each of these typical factories their needs will be
separately examined. Although some of these needs will be simply
a matter of sise, others will be oonoerned with differences of
oharacter. Partiouiarly it should he noted that whereas a small
factory may be readily expanded to the medium class, if the fleor
area can be made available, a switoh to speoialisation is likely
to require substantially different equipment and involve a start
de movo.
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V. FRODUCT CHOICE

For the Small Pa:tory th- choice of product lies with the
customer rather than with management. [Fundamentally it rust live
by the servicing of local demand for every sort of jecinery. It
is unlikely to have the degrse of repetition to justify the
holding of munufactured stocks. The objective therefore, must
be flexibility in meeting needs as they arise.

In a Medium Pactory there will he a more selective approach
to the meeting of demand from a wider geographical area than
that available to the Small Factory. 8Some joinery products will
be more economic tu produce than others. There may be gaps in
the market served by the Large Factory, which might be reluctant
to make non-standard products even if pctential, but non-
recurrent orders are of fair size. The drawing office will
aguire a valuable expertise in detailing and the solution of
problems of functionzl efficiency that will attract a steady
clientele, Here again fliexibility is essential Put it must be
subject to strong management conirol.

The case of the Large Factory is very different. The
products t be made must be chosen before the Faotory is designed
or even located, for succese will be determined by making the
right choice as much as by the skills of creating the precduction
facilities.

Reference has been made under "Markeit Amsessment" to scme
of the fields to be explored, it being assumed that in a Devel-
oping Country national distribution will be the obLjective, unless
there are very substantial ph,sical barriers to this. In some
oases also national houndaries may be easy tc oross to allow
for particination in export markets of similar charaoter..

The dangers, however, of heavy reliance upon distant export
markets cannot be too strongly emphasised, beciuse they are
subject to political, industrial, financial and regulat
influences of an unforeseen character which can have devastating
effeot on the exporter who lacks a firm home market basis.

There will be the need o determinc tha parameters of the
market chosen, in terms of variely of produot, dimensiois and
quality levels to ensure that the benefite of volume production
of high demand items are not liesipated by the higher costs of
complementary low demand itums.
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Pinally the continuity of demand over future years, the
inevitable changes that will follow research, development,
end alterations in living staidards and tastes, must be
oonsidered in relation to the oonsequential changes that
will be necessary and feasidble in production processes.
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VI. FACTORIES AND THEIR EQUIPMENT

Some of the facilities re-uired uy a joinery factory are
oommon to all piges and vary rnly in degree. They fall imto
the following sectors. The costs include the appropriate
oquipment of buildings.

STIRAGE BUILDINGS

In most climates fully emclosed ventilated buildings should
be provided to keep lumber and ancillary materials in good
oondition. Medium and large factories will alsc need similar
storage for finished producis. Handling equipment for locading
and unloading must be provided. A minimum floor to ceiling
height of 6m is recommended.

Noeds. Small -  250m2 Cost £ &.000
Medium - 1000m2 .. £ 25.000
Large - 4000m> .. £100.000

OFFICES, SANITARY AND SOCIAL FACILITIES

The nature and ettent of these will be much affected by
regulations, olimate and living standards. Single storey
offices in partioular can be readily expanded as needs inoreass,
but the other facilities less easily.

2]
Noeds Small -~ 200m” Coet £ 20.000
Medium -  600m> .« £ 50,000
Large - 1000m° e £ 75.000

KILN DRYING "ACILITIRS

Brall faotories may be expected to satisfy their need for
dry lusber partly by holding stiokered stock in for air-drying
and partly bty purchasirg material clready kiln-dried Yty the
supplying sawmill. Medium factories, however, must proville
themeelves with kiln tatteries or the right scale tc ensure
proper control of moieture content in their produots, acocording
to the ambient conditions they may be subjected tc in servioe,
and a sufficient buffer stock for produntion.

Steam can be obtained from boilers fuelled hy wood-waste
produced by the factory or from othem sourcey, supplemented by
oil fuel if economic. Batoh kilns of 20/25a° oapacity are
likely to be most suitable, but o Large Fastory using a
standardised raw matorial might find » continuous kiln better.
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Neads Small - MNil
¥odium - 4 chamber battery Cost £25.9%
Large - 12 chamber buttery Cost £60.90)

PLESIUVATION TREATTNT PLAPMT

Unlese any factory cen assure itself of a continuous supply
of naturclly dureblc species of lumber, or unless its products
are unlikely to meat exposure hagards in service, it must be
equipped with a suitable impregnation plant. The choice will
generally be of an oil-borne formulation, in view of the
redrying of lumber requisite for water-borne preservatives
before use in joinery [(f hardwoods are the principal raw
saterial it will almost cortainly bo nocessary to install
cylinders, pumps and control gear to withetand high pressure
as well as low vacvum, 80 that any species resistant to
impregnation moy be treated to a proper lovel of retention.

Heods fmall - Cost £20.200
Medium - .. £32.000
Large - . £4C .000

1OOD=-1ASTE DISPUSAL

Advance claculations will be desirable to detcrmine the
probable volume of wood-waste in the form of sawdust, chips,
edgings and end trimmings as & daily output from ony factory
The use of dumps and uncontrolled burning are becoming socially
unacceptable.

One outlet is as boiler iuel tu reisc steam for kilns or
perhaps other uses. If thero is an excess volume the solid
residues ocan be chipped in a hogger and combined with the
sawdust and planer chipe for disposal to an external board
factory.

The extraction syster is dealt with as factory equipment,
but additionally it will be necessar; to have outside of the
plant oyolonds, bins and redelivery gear to deal with residues
in the manner finally determined.

Needs Small - Cost & 3 02

Modium - .. £6.099%
Large .. £2).7

——




R T L

POWER

It is assumed that ample power supplies are available at
economio prices. Indeed suoh supplies may be a determining
factor in the location of a factory. The alternative of factory
gonerators driven by natural gas or diesel ensines is only worth
oonsideration if such fusl supplies are locally available at
favourable prices.

Thers may be oapital ooste to mest for oonneotion to an
eleotricity grid for feed cables and transformers, and it is
important to know that reserves of power supply are available it
needed.

Nesds Small - 100 K.V.A. Cost £ 2,000
mdl\m - 500 o LX) ‘ S.W
Lll‘gﬂ - 1000 . e .o (10-000

LAND /ND DEVELOPMENT

It is not feasiltle to suggest oapital costs for the required
land area for any project, nor for its reclamation, filling,
levelling, service roads eto; Appropriate areas would be preferably
leased.

Nesds Small - 2.000m
Medium - 10.000 m
Large - 20.000 m? (plus)

2
2

PRODUCTION BUILDINGS

Permanent produotion buildings should be planned for
operational flexibility and, s far as possidle, for imcorporation
in any future expansion rlans without excessive modificatiom.

They should be single storey and of 6m minimum height from floor
to ceiling or eaves. Tis will allow space for overhead suspended
l1ifting ard conveyor gear, exhaust piping, lighting, aril.messanine-
floors where needed.

Portal frame buildings of 20m clear span are both suitable
and sconomio in coet, and may e consiructed of timber, steel or
precast oonorete, according to availability. Trumk distributiom
systems for electiric power and compressed air should be installed,
as woll as lighting.

Boods  Small - 1.000 m°
Medium - 4.000 m°
Large - 6,000 m2

PRUDUCTION MACHTNMRY

In principle, sophistication »f equipment is sccompamied Wy
inoreased investwent cost and highee output per employes. Ite
feanibility inoreases vith the size of the factory on an empomsatial
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Yasis. It follows naturally that the thyce illustrativs factory
sises should refleot this in the equipment of each.

. By reason of the great varisty of work liksly to be
unde n there will be consi’erable reliance upon the skills of
bench oraftsmen. The inntelled machinery should be ohossn to
relieve ths oraftsmen of the heavy and simple work operations, and
80 to use thair abilities more effectively.

Naochines will include c.rcul.. £aws, single blook planers,
spindle mouldsrs, mortisers, single—end tenoners, bandsaw, router,
belt-gander and the neocessary tool room squipment for suttsr and
san maintenance.

Nots that multi-head mouldsrs and double-end tsnorers, whioh
are of much higher oost and capacity are exoludsd. Wasts removal
would be by sweep-up to central points for exhausting to bins.
Work benches, hand tools and assembly equipment, also slsotrio
benoh tools (tut not compressad air tools) are provided.

Cogt £30.000

+ The greater size of enterprise justifiss the
installation of faster feed, more powerful, and more elaborats
sachinery to boost output. The degree of ocomponent complstion will
tend to reducs ths amount of skilled benohwork and oall for more
simple assembly operations by semi-—skilled labour. Longer

duotion runs and less variety are a corollary, with higher
skills in tool-room and machine setting.

Machines will include oircular saws, band resaws, straight
line edger, panel saw, multi head moulders, spindle moulders,
overhand and panel planers, routers, singls and double-tsnomers,
sirgle and geng mortissrs, belt and Arum sandsrs, powered
oremping tablss and a venesring press, electrostatic spray equipment,
ond comprshensivs tool room equipment for saw sharpening, outter
grinding, tool setting and general mill maintenance.

An air compressor will be needed for machine pressure,
aseembly tools and oprav work There will be a ~omprehensivs
ozhaust aystsm for sawdust, chips and sander dust with segregation,
a8 dosireble, in the bins. A hogger may t> needsd for solid

redidues.
gogt £130.000

LaPme: W definition this is a specialist producer.
Bational sales ooverage means high volume and low oosts (relative
to the product). Low oostr will only be achievsd by oomcentratiom
on standardised design irn limited variety, and this will oall for
apecialised machinery. For the purposes of this paper a door
factery has been chosen, of which the produots would he both
panslled and flush doors, involving al least two seperats productiom
linee.

Mohines will include crose-out saws both single and multi,
band resaws, straight line edgers, mult.~rip and panei measy, multi-
hoad mpslders, routers, double—erd temoners, gang mortisers, geag-
bovers, glwe spresders, powered oramping tatlss, H.P. glue setting

y powered presees, roller sanders, large reoceesors, look
sortioer and dorer, etc;
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There must be a tool room equipped not just for machine
servicing but for a full slectrical and engineering back-up,
since line failures and delays are a oostly oombination.

An air compressor of high orpacity will be needed for both
machines and assembly tools, and a segregated exhaust system
for all waste.

An important cost item will be 1lift tables and the transfer
tables between machines, reducing the labour element and speeding
the work-flow, but increasing the operational complexity.

Further, there oan be involved the installation of elaborate
and expensive machine lines such as finger—jointing, ourtain-
ooating, or even grain printing acoording to the needs of the
product. These have not been included in the cost figure because
they will ariée in specifio rather than general ocases.

Cogt  £280.000
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VI1 INVESTMENT COS8TS AND TRADING FINANCE

The various capital expenditures associated with the sectors
desoribed in the previous cha-ter are brought together in the
following table.

Itemn Small Medium Large

Land and development N/A N/A K/A
Production buildings 40.000 150,000 200.000
Produotion machinery 39.000 130,000 280.000
Storage buildings 6.000 25.000 100, 000
Offioces, sanitary and social 20,000 50.000 75.000
Kiln drying facilities Nil 25.000 60.000
Preservation plant 20.000 30.000 40.000
Waste dimposal plant 3.000 8,000 20.000
Power distribution 2.000 5.000 10.000
Total 121.000 423.000 785.000

Trading finance will be dependent upon the value of stooks
of raw materials, work in progress and finished products, and the
amount of oredit given lese that received. Both will be related
10 the level of sales. MNuch will depend or commercial practices
in the region concerned, but a desirable provision in the permanent
ocapital would be about equivalant to two months average sales.
There will etill he a requirerent for temporary fin-acc to gupport
stook holdings and book debts, perhaps bank overdrafts, in
addition to the permanent capital.

It is impossible to state, with any degree of accuracy, the
level of potential output from each factory, measured in value
terms. Raw material costs can vary by a fasor of two or more,
asooprding to their nature and souroe, and while labour costs
a4y reflect the level of skills they do not opsrate on a
propertiionate dasie. That said, the following figures give an
imdication of amnual output values within wide brackets.

~11 - ‘- 250-m to t 300.CX)0 p-ﬂo
Ddivm - t 850.000 to €1.0N0.000 p.a.
large - £1.500.000 plus.
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On these figures coupled with the cost of fixed assets the
appropriate investment in the form of permanent capital would b,

Small - £ 175.000
Mediun - £ 600.000
Large - £1.200,000

The target return on these investments should be at least
20f (preferably 2%) to match the commercial risks of & wew
enterprise in an unestablished market.
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VIII MAMSING AND TRAINING

In the early years of the new enterprise it may be necessary
to employ expatriate managers, down to supervisor level, for
lask of comparable knowledge -nd skills available by local
reoruitaent. The long term obdjective, however, is likely to be
the slmoet exclusive employment of nationals. To this end the
prodlems of training must be faced from the start.

There may be local institutions of higher education teaching
prefessional, commeroial, or technological skills. From these
ohould b sought the future managers, who can be integrated imto
+he sanagement team gradually while learning the proper applio-
ation of their knowledge.

Mors likely will be the exietence of techmical schools
teaching a variety of trade skills. These should be encouraged
to widen their soope, 1f necessary, to train the future skilled
eporatives of the factory.

Ia addition to these sourcee there will be a need for
treining within the factory. The Small Factory may he able
to limit i1tevwlf to an appremtioceship system based on learning
on the jeb. The Nadium Pactory cam manage by metiing up training
greups for specific operations imvolving limited skille. The
Lasge Puctory, however, looking t0 the future, must estadlish a
sspaPete training section to ensure adequat: replacéments for the
aesmal labour turnover, as well as its expansion. It cammot
afferd 10 slow 1te production lines 7or laock »f the right

speratives.

It suet not be fopgottienm that every fact ry must provide,
on a single of multi-functional Basis. the servioes of duying,
sslling, cetisating, costing, plammning, wort=etudy, book-
booping, Gesigning, and all iie Clher operations that do not
funstion on the factory floor.
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X PROUDUCTION CHARACTERISTICS

The sequence of operations in a joinery factory is always
basically the same, from the emallest handoraft shop to the
largest producers. The differences are maisly the reduction in
manual handling, the higher teed specds of the machines, greater
consistency of dimensional tolerances and quality controls, and
breaking down operative responsitilities into smaller sectors.
Tie is all brought about hy the substitution of machines for
labour.

A simple rule of thumb equates a level of new investment in
machinery with four or five times the annual cost of labour it
replaces. It is rot normally aa easy a calculation as that,
gincu there may o other factors irvolved, but it provides a
rough and ready standard of first fudgement .

The Small Factory will undoubtedly have a forklift truck to
handle inward and outward loude, but within the factory itself
there will Pe no more than a system »f stillages and manually
operated iift trucks, und parhaps ¢ few idle-roller lines.

The Meiium Factory will have 1.ft and roller tables for its
faster machines and perhaps Bomu demountable conveyor Wwli units.
If the lay-out is suitable, lirites usc can be made of lateral
transfer machince. Irn general, tecause of the need for manufacte
uring fleaikility, floor space between machines must be kept
unobstructed. S*illages and truck? Wwill be used, but in this
case electric battery operated.

The Large Fastory limite iis apoduct range and is able to adopt
the line system 2! production whisn for much of it length allows
the piece parts Y move from prooess to prooess without manual
\ntervention.  The machines t amse ves become more complex by the
combination of gever-l opernt one vthin 2 single machine, such
ns the lipping of flush doors.

The 1nvestmer' cosl oi t.tn transiur systems and muiti-
purpose machines :8 high ir comparisof with a series of machines
of a sampler char.cter independen.y mcunted and fed by stillage
unite wnd hand.  Ivery instailiticn requires special planning to
suit precisely the 1dentified neu..

The potential rise 1n product.vity e high, but 1s accompanied
by consejquentiiai chungus in Foth ..bour and methods. Provision must
e made for breakdowrs or blockages that will happen in any high
cost and complex machinery. Ir e ilnpe OT transfer system this will
mean a complute halt to pr-ducticr uniess units can be Jquickly
replaced % spares 1v reaerve, oo by-pass arrangements exiet
for temporary operat: -. heguia® malntainance echedules must be
la1d down and adhered t o, nd t o l-rcom staff must e ready at
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all times to carry out emergency repairs. Machine attendants
wust be trained to sput incipient changes in routine machins
behaviour that may de lsading to trouble.

Dimensional acouruoy can and must he maintained at a high
level in component production to ensure ease of assembly, and
is as important as quality ocontrol of materials and finishes.
Extensive use should be made of multi-knife profile cutters and
cheok~gauges to keep within specified tolerances.

These factors call for tight management in work-study and
costing, oontrol over stock levels and availability, and a
smooth outflow of products to consumer or warehousing eentres.
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X PROCISS SSLECTTON

The option: for choice of processes in making a range of
Joinery are few in relation to particular products, for which
long expericnce hags detcrnined the best wachines for cach, but
do axist for combinations which way thereby justify the inmtalle
ation of highcr capucity machines 10 handle them

There are only iive besic operations involved in the machine
production »f jriner;

Lincar sawing and machiner:

Transverse sawing ..nd machinery

$.:de grain joint recesein;, ¢ g mortising oy boring
Trane gserbly

Panel aprilicatim

Suriace »nishing ¢ 7 aonding or coating.

Tw® real alicrnatives lic in the duveroc of sophistication,
contimity, and cist of the appropsriate achines to carry -t
the basir operations cccuralels .nd vtitewntly This cun be
illustrated by the produetion nethods «rplicable to panclled
and flush doors, which by rcasn o Utheir cosuntially differont
conmiruction call for totully weperat. nachine suquences, thoug
cach category cmld be rcuic by a cra) teman at his bench in the
traditional way were thig st hopeleesly uneconomic . In each
case 1t is assuned thal the imber has boen processed by saving
to the reouired Yy ens s roay for onvard nanufac ture.

Fanzslled < oop Aroduction pt.ong

(a) Struchton, lew ad peoale the “t1les, raile ond
finished erzes an murfacer, threknoseer, and gpindle

Cut, haunch, voliso we ser.lo tenons of rails and
runitina n oapindle

Drive yorticos tap ugh et len, and ratle receiving
minting on chiel vortiserns

“achine 5 Lud paacle noepindte) (board pancls will be
siaply ol to caze)

aspumble componcents v boncl; fram apy gluc and wedge
) ints, cranp up, hanc-sanduond in.icl

Postuetiom tpw o= ot 5 ~an houpe according to the doopr
speciiiestion with cinvwe rackine investmont

(B)  Lrimighton Dioueee nponents  on surf ocer, mechine to
fimishod sices and eyl o () @e=cutter
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IPorm tonons on singlo-cnd tononor.
Cut mortices on chair mortiner.
Propare pancls as (a).

<sgemble componente on powered cramping stand, glue
and wedge joints, cramp un.

t'inish on belt gander.

Production time - 1 t5 1{ nman kours ror minimum 19
& ors of one siza and design = lnvestment minimum for Medium
lactory.

(o)  Straighten and machine o finished sizes and profiles
on six-cutter.

Form tenons on doubleo~end tensnors.

Cut morticcs on multiple chain mortisor.
Prepare rancls on doublesend tononer.
Asscrble, sluc and cremp ac (b)

i"inigh on two drum sander

Production time - { to 1 man hour for minimum 50
doors of onc size and dosign ‘nvestmoent avercpe for a
wel) equipped edium Pactory

(d) Btraighten and machine as (¢) in scparate batches

for each length.

Mmtomatic tramefer to double-—ond tenoner in single lengths
lutomatic transfor to side or ond dowael=borer in sinclo
longths.

Transfer to rlued dowel insertion, panel omplacement, and
cramp-up

"wchanised circuit fur glue se¢t=ott, perhaps with continuosus
oven.

Transior t> miltiple sanders and finish.

Produotion time = 0 1% tu o+ 2 Wil liuls - investment normal
for a specialict Large lactory

Production capacity = 20 )0 doors per annum - per 1line
per shift.

Flush door production optime

(a) Plame core material to f.nishod sige on surfacer and
thicknesser.

Crosm=out to exact lengths 'n emcll oross—cut saw.

Trim facings of plywood op hardboard to oxact sises

Place " face dow: in bench Jiz and drush glus n areas to
Moeive core.

Position core stiles, reils and lock block on firet face.
Staple or pin core to hold pomitinng.
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Brush lue . bock of other feacim: pancl and apply to top
a1 COTO

i ve eoinmlete asgenbl, Lo press, and get off glue.
After gotiing add lippint (i3 rcquired), ninned and glued.
Production tiie - 1 to 2 man hours.

(b) Thickness eore gtock to finished sizc in four cutter
Pees directl; tHy multiple ripesaw 1 producc core membors
51 dimenscions anae finloii caintable for luing

Cr.cscus Lo reguired lengths

Trir jace boards o) oxact size in double ponel saw

Jie apseible »n roller line the tanber core and add the
peper, plagtic r renee; expanded suppor: filling (or wood
e boy sletting, rails, ete )

Jeed §wee boards tarouph mlue spreader; reversing ever)
stuer board, n 1o otatic assombly jiy, add complete core,
then seeownt jaec

Trongicr 4 press line  or ant or culd getting in presses
of appropriate b pe.

Truncier Lo lopping line, part triaming cuticrs L onsure
door wdtlh acerie; ond Cluin, suricces, autvnatic placing
i Lippine sicipy odter 1o aypplicoters, throurh H.ibv
freld ook to panting nnd buifins line, then to take-off
prant for wares uge

PUowddcrt opat amistiing B lrcouers r primere thore
wiuld be oooontiawdtcon Line Uiyl curedn eocvers, drying
wens, sanders Loooers:, anvolving tv passages by avery
door b oconwlete ome o cor clreul

Pr ducin tine -~ b L0 1T man boues per door

Prabaoloo eimiel - 0 ) 1 .Te per annum - per
ftne = ror oot

Tote oot there Lnono s astactory inwermcaiate gige
prodacts noaar btetveen hane production and cuily irechanised.
Thic oo dae b v aertity of apecialised macihinet tnd
cjurpacent peviracta Do [lad e s et b ceonnmic
a '.'-.

S| | '.f)

The cmpterat o on planey | barldang and dperating o lerge,
and necorserily sracillbost s Tae r will be obvious from the
vers L ter e jar b L - nitragt wvith the problems of
soa] ler St orcr here e el oor teehnnl vt rtretching mach
berml the w v e ocler bl confanes 1 tac tiaber industry
fhere 00w, o cose (or oeeking; e advice of
independ nt speoal ate poeven o negotuiite o n 0 a turnkoy”
contrect, whee v ouls cover cver thins Srom site preperztion
to e ocrart 0 i rreoduciitn
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