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l., General

By the terx PLANT LAYOUT is mcant th2 general organiration of pro-
duction, placing of machines, equimient and working places as well
as planning of ‘nternal transporiations and factory building in

the way that offecrs the manufacturing process as advantageous con=-

ditions as possible,

Following grades of plant layout can be distinguished in respect
of comprehension of task.
- Completce planning of new plant
- Necessary plant layout when moving into another, already
existing factory building
-~ Rearrangement of factory within a total plan
- Bmall arrangoments on different sections of plant

The principles of plant layout presented in the following are in-
dependent of the branch of industry wnd so far generally applica-
ble to any kind of plant or establishment (c.g. service station,
farm, kitchen, photographic laboratory etc.).

Plant layout must not be understood only ac®onc time proce:is
but rather as®continuous activity which is necessary to maintain

the enterprise’s ability to competoe.

2. Objects of plant luyout

The main objects of plant layout can be divided into f[ollowing
groups :

- Workineg metchods end places

= Their placing into process



- Planning of nachine groups and seccions

- Lociting different section:s at pioper places

- Desiugning fuctory building around machines and process

- Flectric installationg, pine networks (water, heating,
stean, scwage disposal, comprested air, chip and dust
extraction etc.)

- Power plant (or supply)

-~ Handling of waste

- Factory area

3, Start oin y plan a

The basic information necess.ry for layout planning is in first

place:

planned selection of products (production programme)
now and in future

- Type, construction and materials of products
Desired quality standard

Desired production capacity

4. Bpecial characteristics of production in furniture and
inery industries

Important viewpoints having effect upon layout planning ares

Furpiture industry

- Assortment of products is usually large
- Numbcr of similar items in one batch is often quite ssall

- Life of designs is short

- Continuous production of same models is seldom possible

- In addition to solid wood or timber,imany wood-based semi-
maru*acturcs as well as plastics and mctals are used for

raw materials

Jotnery industiy

- Assortmen!. of products is considerably limitcd as compared

with furniture industry (product size is variable as in




doors and vindows)
- Many products are standarvdiszed (in Yinland)
- Continuous manufaciurine of standard products is possible
- Iife of products is long (¢.g. flush dooxs)

- £01id wood is the principal raw material

in regard to plant layout a joinery factory is often casier to
design because of standardized products.

5. _Avrancement of production

Jollowing principles of arrangement can be distinguished (fiy. 1)1
~ Stationary working places (e.g. manufacture of fixtures)
~ Arrangenent according to wanufacturing method (e.g. basic

woodwurking machines in furniture industry)
- Production lines

~ peparate working places (e.g. machines) in line
according to successive work stages -

- working in chain (o.g. furniture assembly) o

~ semi-automated or automated production lines
(sequential automation common in furniture and
joinery industry)

¢, __DProduction cepacity

- In conventional production using scparate woodworking machines
and equipment the machining ov manufacturing capacity is detex-
mined by the bottleneck (fig. 2). Bottienecks
form yhen 10C % of the capacity of a cartain machine, machine
group g’i’z%q'{fipment is utilized. The estimation of machine need
can be based on the amount of rcquired machining hours/year at
different machines with a certain production programme or on
the averagc wood handling capacity in m3/YGar of woodworking
machines to bo used (table 1).

- The cepacity of an automated line is the sawe throughout the
entire line.

1. _Production flow

Following principles can be distinguished in respect of flow




path direction
~ Straight flow
- 4iqg-zayg {)ow
-~ U-shaped flow
- Ring flow
~ Odd-angle flow (fig.3)

8, Means and facilities for plant layouf

These are in first place:
- Internal standardi:ation
- products, materials, working methods
-~ parts of factory building
- factory ecuipment and fixtures
(e.g. transportation pallets, storage shelves,
working tables, tool cabinets etc,)
- Operation process charts, machine operation charts etc.
schemee and dvawings (fig. 4 and 4a)
- Miniature scale models (fig. 5)

9, Plant layout in practice

The recommended method is to begin the layout planning on “white
paper" from the placing of machines, equipment, conveyors, pas-
sages, working placcs, storage areas etc, appropriately indopend-
ent of the limiting effect of walls, pillars and other constiuc~
tion details. This is done best by the aid of scale models

(scale of building drawings is usually 1:50) using e.g., soft

fibre board, covered with millimetie scalc paper, as base matcrial.
The scale models can be cut from coloured cardboard and {ixed on
base board with pins. 1In case three-dimencional models are nec-—

polystyrene.

¥ . (3 - )
In many case:s the production ol factory can be divided into two
distinct parts or lincs:
- Solid wood line~ (chiixs, legs, rails, drawers etc.)

= Pancl line (cobinet parts, table taps etc. details made

1

essary such can be made of sofl Wboa‘(e.g. Balsa) or lightwoight ‘



of semi-ranvTactured hoard:)

A common practice which has shown to be advantageous is to place
machines o. similar function (.n respect of werking principle)
into groups as follows:

- Cross-cutting saw + edging saw

- Planing machines

- Tenoning wmachines

= Mortising and boring machines

- Vertical spindle moulders + routers

- Sanding machines

- Veneoring machines

etc.

In furniture industry the internal transportation is mostly carried
out by pallets + hand-operated lift trucks. This system i3 vory
flexible and therefore well suited to furniture manufacture. 1In
addition to this system, roller tables and motor operated fork

lift trucks arc used in Joinery inductry. ‘The conveyors used in
surface finishing shops are usually of special type and therefore
not suited to other stages of production. Today’s tendency, espe~-
cially in furniture industry, is to de the surface finishing
before asseubly.

The direction of load transportation (on pallets) must continu-
ously follow the same direction on factory passages. Opposite
and crossing traffic must be avoided (fig. 6).

The factory area necessary for different storages is always notice-
ably large in furniture and joincry factories (roughly one half
of total factory arca in many plants). Two kinds of storage areas
are necded for components and products under manufacture:
- Intermediate storages betwecn different work stages
(free floor area hetween machines or other work places)
- Proper storage arcas between main manufacturing stages
(for machined parts, assembled products, finished paurts,
finished products cte.)

Storage is further necded for the following items.
~ Kiln drird timber
- Vencers




-0 -

= Semi-nanufactured Loardes, plywooud, plastic laminates ete.
= Glues

- Fittinys and hardware, Sonding materials ctce.

= Packing walorials

The storage. shall heo casily accessible from the factory ride

by workers and from outside by lorrics or railway. Too centrally
located storuges cause much wasted time due to long walking dis-
tances from the ends of plant to the centre of building. There-
fore it is more rational to place the storages near to the points
where materials in question are needed (fig., 7).

The electric installatcions and pPipe networks are generally posi-
tioned in the upper space of the factory building above machines
and equipment to facilitate later rearrangements.

In all details of plant layout the viewpoints of safety must be
taken into consideration.

1l. Factory building

The principal characteristics of modern factory buildings in
furniture and joinery industry are:
- Buildings are in one leve). This results in avoidance
of vertical transportatinn , cheapcr foundations and
easier enlargement in fulture
= Rectangular building form. In large buildings illumination
by natural light is possible through roof windows. 1In prac-
tice, however, clectric illumination ig decisive

= Partition walls between sections are avoided (surface fin-
ishing section is an exception), Especially for this rea-
son fuctories arc provided with Sprinkler net-
works

- Pillaran are avoided whencver possible

= Number of corncve must be at the minimum (fig. 8)

- Foture enlargements (Stage 1, Stage II etc.) are prelimi-
nary planned in advance(fig. 9)




12. Froctory area

The planning of the factory avea includes aionyg other thingy
considering of followineg details:
= Positioning of factory building on the lot in that way
that future cnlarcements are possible., It is advnntégeoun
if the starting point of production can be maintained in
its position in spite of enlargements
= Placing of timber yard and outer storages taking easy
transportation into consideration
- Traffic plan within factory urea (people, raw materials
in, finished products out etc.)
- Office (in connection with the factory or as separate
building).
(£ig.9) .

Fig. 10 shows an sxample of a typical layout for the surfaes
finishing shop of & small furniture fastory.
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Table 1.

AVERAGE CAPACITIES OF SOME DASIC WOODWORKING MACHINES

Cubic metres/yesr

Cross-cut saw 2300
Edging saw, chain feed 2300
Surface planer 1400
Thickness planer 4,7/mm in width
4-side moulder 2300...4700
Trimming saw, singls-blade 1400...,1900
Trimming ssw, double blade 2800...,3700
Band saw 2300...4700
Vertical spindle moulder 700...1400
Router 2300
Chisel mortising machines 1400...1900
Horizontsl belt sanding M. 1300...2800

fhe veluss are valid in averaga.furniture production where
different kinds of furniture are manufactured of solid wood
in one shif}.
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