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Introduction

The content of this paper is based on the knowledge of wood
processing and the "know-how" of solving these problems. The
manufacture of wood products has to be profitable. What does
profitableness mean in this sense? The ratio of profit to costs?

The ratio value in general is the absolute profitableness of the
overall factory. The relative profitableness is considered especially
in connexion with individual work places or plant departments. In
this case future ~osts are compared with present costs. Thus profit-

ableness is mostly expressed in figures.

But are figures the only way to express profitableness? In the
short-term perhaps, but based on long-term considerations, especially
the human being as an individual is of importance. "Feasibility studies"
are set up including many tables valuating many different facts, covering

statistics and utopia, maXimum, ideal, optimum, realistic values.

For example:
A machine is operating with automatic feed of maximum 60 n/min,
Investigations proved that no factory oan make use of this maximum speed.

But why can this maximum speed not be realized?

Certainly it is not this machine but adjacent machines being
influenced by this capacity, that means preliminary conditions to solve

technical and eccnomic problems are necessary.

A profitable well organized production is based on three factors:
labour force, material and machinery. Not the maximum of one factor
tut the optimum combination of all factors that lead to a profitable
production,

1. General conditions for profitableness of production

Under conditions of appropriate infrastructure (roads, power supply,
drainage, etc.) the following criteria have to be considered to operate

on a profitable basis,



1.1 Production range

Information about the present and the future needs.

- What products have to be produced?
Windows, doors, tables, chairs, beds, wardrobes, etc.

- What quantities have to be manufactured on long terms?

Quantities in relation to time periods. .

- What design is appropriate to the material and the need?
Mutual relations between design - material - construction

and their influence to technical requirements are important.

- What qualities have to be produced?
E.g. manufacturing accuracy - tolerances.
Service life - how long should the product be of use? What
standards should be considered?

1,2 Production concept
what production facilities are necessary to manufacture the
production range?
1,21 Main facilities

These are machines and equipment for the production.

- What facilities are necessary for the production?
Range of machines, equipment, in-plan” material and
handling equipment.

- What production area is required for transport facilities,

storage areas, transport aisles?

- What factory buildings are required for foundations, height

of rooms, kind of construction, etc. v

1,22 Auxillary facilities

These facilities are required to operate and maintain the

production smoothly.

- What supply-plants and envirommental plants have to be installed
for electricity, heating, compressed air, dust exhaust,etc.




- What maintenance plants are required for toolings, machines,

trucks, buildings, eto.

- What administration facilivies are required?

Office building, office equipment, etc.

— What safety equipment is required?
Fire-fighting equipment, water pool, etc,

1.23 Social facilities

~ Sanitary facilities: toilets, lavatories, dressing-rooms
~ Recreation and community rooms: e.g. cafeteria, kitchen
-~ PFirst-aid-room

~ Training centre

- Sport facilities

1.24 Open air ground

Ground, not covered with buildings and not used for the production.

- Safety areas, e.g. fire safety space between buildings, distance
to roads, etc.

- Lawn

~ Parking area for cars of employees, customers and suppliers

—~ Transport for material, delivery of products

— Expansion areas

1.25 Plant layout

For evaluation of the quality of a concept a detailed draft layout
(scale: 1:100 or 1:200) has to be prepared.

1.3 Factory organization

All operations in a factory have to be planned and controlled. For

that purpose are necessary:

- Job assignment plans determining the jobs of the work places

and the personnel.

- Production Flow Charts determining how the jobs have to be
done according to which method.
Who does at which time which operation?



Which information is necessary (drawings, stocklists, form
sheets, working times, etc.)?

what controls are necessary (working time, quantity, quality, etc.)?

-~ Equipment.
Typewriter, calculating machine, drawing machine, copying machine

planning boards, etc.

~ Factory statistics.
To perform an optimum planning for future production periods,
face values and knowledge of previous periods have to be
considered. To ensure the profitability of production charac-

teristic values have to be listed statistically, e.g.:

turnover per employee
turnover per period
wage ratio on turnover
production time

administration costs ratio on turnover, etc.

1.4 Personnel planning

A certain personnei structure is essential for each industry
operation. Personnel is required according to different qualifica-
tions and different functions (need of personnel). When the manu-
facturing operation is well planned it is easy to classify the

personnel for the job.

~ What personnel of a specific qualification is required?
For the start-up phase and for the initial operating phase?

~ What personnel training is required? e.g.:

short-term: instructions

long-term: courses

1.5 Identification of profitability

At the end of the planning phase and at the beginning of operation
each investor has to prove the profitability of the investment. It is
natural that at this point no data are available for the necessary
investments and final capacity of the plant. That is why profitability



calculations before accomplishing a project can only be an orientation

to facilitate a decision for final results.

The investor has to realize that final results cannot be obtained

before the end of the start-up phase (approximately two years).

It should be noted that capital is not only required for the
necessary investments but alsc for the raw materials, semi-finished

and finished products as well as outstanding debts.

2., Profitability considerations on small-scale case good production

Small factories manufacture for the demand of the local market.

- Wilizing materials available in local areas (raw material,

semi-finished products)

- Manufacture of products appropriate to looal market requirements.

2.1 2roduct range

There are two possibilities to determine the manufacturing range:
- The specialized product range or the universal product range.

2.11 The specialized product range:

That means manufacturing only one product or one module or
standardized product, viz: chairs, tables, windows, doors, mouldings,
coffins, etc. These ranges are convenient if special products find a
sufficient consumer market in the looal market. It is not advisable to
serve far reaching areas because large-scale factories are in a position
to produce these products on a more profitable basis with a better system
of sales distribution, centres. Moreover, specialized products are manu-
factured more economically only ir large batches, which require machines
and plant systems according to design, material, conmstruction and quality
of the products., These plants finally determine the production capacity
and so the profitability size of an industrial operation.

2.12 The universal product range

- Mamufacturing of all kinds or many different kinds of products
should be possible. This is typical for small factories.



It is very difficult to outline the capacity, e.g. determination

of personnel capacity in the production sections, resulting in

the total number of personnel,

Selection of some representative goods (standard goods ) and

fixing batches per period.

2.2 Concept of production

2.2]1 Small-scale industries

The same considerations as for large-scale production are generally

suitabie for special production ranges.

2,22 Medium and large-scale industries

The following considerations are necessary for a universal product

range in small-scale industries:

Material section:

Combining materials into material groups, viz: solid wood,

veneer, wood based panels, etc.j

Determining the supply conditions of material, viz: dimensions,

moisture content, etc.;

Investigate ways of supply, viz: quantities, transport,

efficiency of suppliers;

Determining the storage capacity.

Manufacturing section:

Determining individual operations. First of all grouping of 1
operations: cross-cutting, moulding, pressing, etc. and then
sub—dividing main operations: moulding, shaping, grooving,

tongueing, rebating, etc.;

Determining machines and equipment, viz: vertical boring .

machine or horizontal boring machine, etc.

Technical data: width, height, toolings, control-systems, etc.
This kind of production requires basic machines only. To be
selected in view of: simple handling;

simple maintenance;

same spindle diameter;

standardized spare parts, etc.



Layout of production flow. Graph showing process flow for

different materials.

Operation (see Annex I). Operation sequence chart: operations !
and appropriate equipment.

Calculation of machine numbers according to capacity data (Annex IV).
It is not possible to carry out an exact calculation, which can

stand for long terms, if the production range will be changed.

The required number of machinery is based on the above mentioned
calculation and experience. Iull capacity of all utilization
machines and tuning of machine capacities cannct be realized at

100 per cent. It is important that all required production

machines are available. Within the production flow there should

be a hottle-neck because of under-capacity.

Calculation of space for all machinery and equipment ac there
are: space for production (machinery, work-benches, etc.);

operation space (for the operator to handle the plant and to
accomplish his operations); storage arvas for prepared work

piece raw material and for finished work pieces).

C.loulation of raw material storage, intermediate storag: and

shipping storage areacs,
Determination of auxillary plants.
Determination of social facilities.

Drafting the plant layout (buildings and eguipment)}. A good
plant can be judged by: convenient sequencing order of working

places (operations); shortest conveyance of material, et:.

Important for project comparisons are requested offers, based
on a draft layout, "PRESENT A LAYOUT BEFORE REQUESTING AN OFFRE",

Offers based on different plant layouis are not comparable.

2.3 Organization .

General office equipment (simple kind )

Production planning and production control

Equipment: drawing machines, blue-print machine, wateriu: Jiling
cabinet, operation control board, typewciter and

calculator, copying machine, etc.
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Formsheets: Stocklist of parts (see Annex II)
Component operation sheet: (see Annex IIT)
Operation time schedule if pre-planning and control has

to be carried out.

Note: Production planning and control for this kind of operation in

small-scale industries is under supervision of the chief operator.

2.4 Personnel

- All operators have to be skilled labourers with higher qualification
- This type of factory provides the best facilities for primary and

secondary training,

2.5 Profitability

In addition to the profitability notes under "Introduction" it must
be stated:

Product manufacturing rising to the comprehensive demand for various
demands offering good offers a versatile possibility for basic training
of labourers and supervising technicians which is of importance in

developing countries where specialized training is not available.

3. Profitability considerations for large-scale case good factories

This relates to well organized batch production and mass production.
Considerations under item 2.11 are the same for medium and large-scale

industries, but the manufactured bulk will cover larger market areas.

3.1 Product range
- The products and groups of products have to be defined exactly,

e.g. bedroom furniture, kitchen cabinets, chairs, doors, prefab

houses, etc.

- The production capacity has to be fixed. Whioh batch sizes
should be produced in a certain time (per year, per month, daily).

- 'The design has to be defined to prepare coustruction details,

e.g. solid tippings or edge i)a.nds, etc. Future expectations in
the design have to be clarified so that construction details
resulting from different designs can be standardized.




- @Qality requirements have to be stated; tolerance range,
standards, module sizes, etc.

3.2 Concept of production

In large scale operations an exact capacity co-ordination of all
machines and equipment has to be carried out. Failures in planning and
investment can seldom be amended at the final stage. If the production
range and construction details are fixed the following steps are

necessary for a good concept.

3.21 Preparing the component development chart (see Annex IV).
A product is sub -divided in view of operations so that the

manufacturing process can be defined.

3.22 Stocklists will be prepared according to component stages
(see Ammex 1I). The stocklist also includes all component

groups and components with quantities and component sizes.

3.23 Operation sequence charts (see Annex V). All operations
of components are listed in logical order (horizontal

columns), The component stages are arranged vertically.

All operations for component groups and componentis are
fixed in order of sequence. So the operation sequence

chart demonstrates the component development.

3.24 The evaluation of the operation sequence system results
in the machine (operation) capacity according to the

product to be manufactured (capacity analysis).

3.25 Determination of machines and equipment with required
technical data.

3.26 Calculating the size of intermediate component storage
and finished product storage areas., Capacity is not only
a function of machining but =1so of sufficient stock and

intermediate storage space.

3.27 Determining conveying equipment and size of conveying aisles.

3.28 Determining type, capacity and size of auxillary equipment.
(see item 1.22, 1.23, 1.24).
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3.29 Drafting of plant layout. 3cale 1:100
Preparation of alternative layouts in order to establish

an optimum solution,

Note: Project—concepts for tenders should naver be worked out by
project suppliers but should be worked out by consulting
firms. Avoid layout offers from machine manufacturers.

In this way tenders can be compared with each other.

3.3 Orgggization

Here, only the organization of production planning and production

control is considered.
- Control un._t:

An effective organizatior is based on a central control-unit

consisting of':
- Product planning board for pre-planning operations;

- Control board for processing, checking that means

distribution and control of operations;

- Phone system for mutual information between control

team and machine operator;
- Copy-machine to print organization forms;

- Material file in order to register and dispose of
-~/

materials.

~ OQOperation times:

Information on operation times are important for a good running

manufacturing process.
- Forms:

Forms are based on:

~ Product drawings
- Component stages
- Stocklist of components

- Operation sequence chart
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These items will help to work out the following form slieets:

— Component operation sheet derived from operation seguence chart
- Material forms derived from stocklist of components
- Flow-charts, target date-forms, wage-forms, plan-forms, derived

from component operation sheets.

Note: The whole prrress of production is controlied by tre central

control-unit.

3.4 Personnel

The required personnel can be calculated exactly accorling tu
plannirg and organization of the prouuction. Fersonnel with .perial
qualitications i required, not urivercaily, but snecrat bl e

essential .,

Knowledge anil ski 1 can be chaever o lat:voiy a0t LoHToe.
arfTeren‘iated manage.aent 1¢ necoss Ty betdaie D0 L IRTOR L Ldae e o

feveis.

It is very converident to 2ctaolish traryars ceclione fre e D0
woTrkers,
\

oo Profatarilaty

The vrofitability  an es: )y ro pre~calruat=c . F oo ar

1ottt caces aveliabic.




4. Summary

3.

4.

1.
8.

9.
10.

11.

12.

13.

Setting up a production range.
which products should be manufactured?

Type, design, mater al, construction.

Pixing the production capacity.
What quantities per period should be produced?
Number of staff to be employed?

Setting up a general plant layout for a well established

operation.

Preliminary statements on the profitability based on

estimated values for investment decisions.
Preparation of tenders.

Request for different offers, either for the whole project
or only for parts of it.

Carrying out detail planning.
Final calculations on the project profitability.
Project realization.

Establishing production data and records (at the same time
when setting up the project).

Personnel planning (at the same time when setting up the

project).
Produciion start-up.

Proving of profitahleness.
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OPERATION FLOW CHART

Panel flow

preparation of panels

breakdcwn
(sub dividing)

calibrating

intermediate
storage

ARNEX 1

Veneer flow

selection and
breakdcwn

jointing

splioing

intermediate
storage

veneering
(prees)

conditioning
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STOCK-LIST OF PARTS

UNIT: Quantity: Billman: Sheet No.
DRAWING Nc. STOCK LIST OF PARTS Date: of____sheets
@
Component Material a)| Piniched site b3 Rough nominal -2 § by
Iten Stages Part Identification »? %] size e8| Lblae
¥o. Component /Sub—asaambly Species| Quantity n | long|wide[thickj 29 [Tong| wide [thirk| %“gﬁ svlss
0}1‘2[3[1&15 single |total |kg| mm | mm | mm 3l om | e | mm |e=2& | 37|03
1 ? 3 4 ) 6 1 8 9 10 f11 [ 12 13 | 14 15 16| 17
1 cabinet
2 carcasn ]
3 bottom
4 veneered botiom — ]
5 tottow substrate ]
6 bottom insice veneer
7 bottom front edg~
8 top ) ‘
9 veneered top
10 top substrate S
N ’ top face veneer _;
12 Q;;v inside vene;_- I —
13 Thstvom fromt edre 1
14 s1des - left and right
15 i ———— e — T 1 [ | | | | | ] T
16 B}Ee;il-gstrate - ]
17 aide lace venecry ]
18 arde i1nside veneer i i ]
19 side front edge —
29 a:de_ttEE—aii_u.ottom edge - 4 2
21 ba. .. i
22 do’.;:"; . left and right } _j_,_ g__.]
2} vereered docrs j
24 i dioors rubstrate _________]
25 doors front veneer . —1
26 | doors inside veneer N E
27 doors top and bot’:om edges }
28 doore wvertical edges !
29 shelf i
30 veneered chalf | ]
) shelf substrate !
32 shelf inside veneer
33 shelf front edee
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