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1. INTRODUCTION 

The subject of production planning in wood processing enterprises 

discussed in this paper outlines experience and application of a planning 

strategy in a very flexible and vital small-size woodworking plant. 

Theoretical assumptions have been the basis of planning methods pr£~ented 

herein. 

The small woodworking plant taken as an example e"ploys 80 persons 

and manufactures case goods and solid w~d furniture; a large proportion 

of the output is exported to hard currency markets. The planning approach 

practiced in the plant is very efficient, ye: simple and logical. It 

should be noted that the staff of the plant alone do not produce all data 

required for their production planning, nor information on other factors 

that have an influence on unimpeded production flows; in this task they 

are assisted by experts from various departments in the head office. 

This fact, however, has hardly any impact upon the topic of our discus

sion, and the paper will show that all relevant data must be compiled and 

processed within the production management process in the plant itself. 

This P~?er ~oes not cover production planning alone; it also deals 

with th~ planning of all other parallel parameters without which the 

planning of profitable production simply cannot be made. Once all 

activities organized with~n a plant are fully compatible, and no down

time will result from their interactions, unimpeded and probably viable 

production can be expected. The next pages will define such activities 

and all ~elevant parameters. 

The legislation in Yugoslavia stipulates that P-ach enterprise must 

elaborate a long-term and a mid-term development progranne. The long

term is a rather strategic development prograaae; the mid-term develop

ment progranne, on the other hand, contains some production indicators 

for 1 five-year period. The annual management prograane is very detailed 

and includes the proouction plan; guarterly plans are even more detailed, 

and the !!!Onthly, weekly, and daily production programmes are extremely 

detailed. 
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2. OBJECTIVES OF PLANHING 

A fundamental objective of all production planning, incl~ding that 

of a wood processing plant, is the manufacturing of a maximum volume of 

products having the quality that the market requires and, consequently 

absorbs, whereby exisitng, or progrmiaed output capacities are taken 

into account, i.e. the capacity of a given plant. 

No profe~sional and expert management decisions can be •ade without 

planning. Unless plans and progr~s a~e aade, i.e. calculations, 

in the very first stage of preparations for decision-making in management 

and business terms, one cannot select the right product for one's market, 

and one will not know whether production of the selected product will be 

profitable or not, nor vill one know vbat machinery should be procured, 

nor what other conditions must be met prior to production planning, to 

secure consequently a normal production flow. For these reasons the 

paper briefly touches upon macerials planning, the planning of required 

~over and other facilities that must be controlled prior to production. 

In terms of planning objectives, two categories of ~lanning may be 

oefined: general planning.and detailed planning. When elaborating long

term, mid-term and annual plans, and this also applies to quarterly pco

grannes, general planning is involved; monthly, weekly, and daily planning, 

on the other hand, is a detailed planning process. 

3. BASIC PARAMETERS FOR EFFICIENT PRODUCTION PLANNING 

The initial state of af ~airs must first be defined. In our specific 

case a new :ype ~~ production is planned; at the same time, however, 

planning in a~ existing furniture plant will also be elucidated for the 

technology of manufacturing of casegoods and solid wood furniture. The 

initial input data is as follows: 

(a) The technological process of casegoous' production. 

(b) The technological process of solid wood furpiture production. 
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·rhe knowledge of a technological process of prc.du(;tion implies 

know:.edge of a set of machines, of all operations tl~at the machines can 

perform, and the knowledge of handling and transportation from one 

machine to the other. 

Fully unknown at this stage are capacities of individual machines, 

and even more so of the plant as a whole which can only be deten:iined 

1)nce the product(s) to be made is defined, how production will proL-eed, 

•rhat tools will be used, who will work in the plant, and what vollmle as 

•i1ell as quantity of t!:le produc(s) the market demands. 

Once the marketing department has defined the products, whose 

quality and pric~ have also been defined, an approximative planning 

process can begin; the purpose of this process is two-fold: 

(a) To answer the question whether it is possible at all to manufacture 

the suggested product(s) in the required quantities and on a profitable 

basis. 

(b) To have at least the general data required to approach as soon as 

possible the preparation of the production and the manufacture of the 

selected product(s). 

The following data are indispensable for the detailed planning of a 

production: 

(a) A detailed description of the product, i.e. form, function, type of· 

built-in lllolterials and fittings, type of surface treatment, packaging 

mode defined ~Y means of transport and/or shipment, particul3rly in case 

of overseas transportation. 

(b) A detailed drawing of the product, including dimensions. 

(c) Material lists for each component of the product, including its 

dimensions. 

(d) A description of the consecutive operations for each element of the 

product separately, and the nuniber of workers required for each 

individual operation. 

(e) Standard tiaiea for each operation (until a method of work and time 

standards according to eif.ht:!r REPA or WP •ethods has been introduced, 

empirical operation times are applied). 
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(f) Non-production times, i.e. the time of preparation and completion 

of work, time required for machine preparation, waiting times when 

something is not yet ~eady, etc; in other words justifiable organiza

tional losses must be defined. 

(g) Time required for one's needs and break time. 

Annex 1 gives an example of a perfectly elaborated and COlllPlete 

materials list. Unfortunately this is not enough; other data is also 

required. For determining the output capacity of a machine or a pro

duction line, i.e. plant production flow, the following data must also 

be avail.:1ble: 

(a) A list of all the installed machines. 

(b) A description of every machine in terms of its technological 

capacity and output capacity, i.e.: 

(i) A description and a list of the operation(s) that the 

machine can p~rfona. 

(ii) The ieed S?eed of each operation (from minimum to maximum 

speed); the knowledge of that particular industrial 

branch will then be decisive when choosing an adequate 

feed speed for the machining selected. 

(iii) The type of motors and their power in kw. 

(iv) The dust removal technology, a description of the exhaust 

points, the exhaust tube dia.eter and the air speed. 

(v) A description of the coupling points for compressed air and 

consumption of co~pression air at each point. 

(vi) Points for the removal of polluted water and the quantity of 

water eliminated at each of the points. 

(vii) A description and a list of machines and devices that must be 

heated, including heat consw.ption for each. 

(viii) A list of tools that are available, i.e. circular saw blades, 

planing knive~, cutting tools, machining heads, borers, sanding discs, 

sanding paper, etc. 
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(ix) The lubrication requirements of the machine: oiling points, 

oiling frequency, oiling instructions, and instructions for maintenance. 

(x) Machine protection in tenas of work safety, and safety 
instructions. 

It is necessary also to collect data and inforaatiou concerning the 

envisaged stock of each material separately, and a description of trans

port and handli .. methods pro~osed to be used. All these (and possibly 

other) parameters will allow one to approach prod•iction planning and the 

planning of all other quantities and indicators that are indispensable 

for the monitoring of the operation of a plant. 

4. PRODUCTIOll PLANNING IN A WOODWORKING PLANT 

Production can be planned in a woodworking plant once its capacity 

is determined for a specific product or product grcup. Two products 

have been selected for the sake of illustrating production planning: 

(a) A bedside chest, made in oak veneer on particle boatd, with three 

drawers, without legs; the surfac~s are treated with a polyurethane 

lacquer; one set of chests is made in the veneer's natural colour, and 

the other with previously stained veneer. 

(b) A mosaic parquet overlayed table top, made primarily of solid wood, 

the supporting board being made of particle board, then covered with 

mosaic parquet blocks, solid wood edge strips, and a thin fibre board 

on the under sir.le; the table top is surface treated by acid caulyseo 

lacquer and prewiously stained. 

The sequesiee •:>f "pen.tions is as follows: 

(a) 7~he market int. and/or sales department furnishes basic data about 

the product, sucb as: 

( i) A detaUed and exact description in a manner similar to 

that above. 

(ii) A design or at least a drawing or photograph of the product, 

when nothing more than a ph."ltograph or an approximate drawing 

is available; a team of an interior designer, a technology 

expert, and a designer must develop the final proposal that 

can, f.n principle, be manufactured with available technology 

and ••cblnery. 
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(b) The plant's technical p~eparation depa~tment must prepare the 

materials lists. See Annex 1. 

(c) The technological preparation department must develop the techno

logical process for each element separately; it should include every 

single operation; all operations are then inserted into operations 

sequence lists in their real sequence. See Annex 2. 

(d) The time study department - or an expert of the plant in charge of 

time and other standards - then determines the technological standard 

times and auxiliary times are then added and standard production times 

can be obtained, to omich the preparation and completion ti.lies are 

finally added, along with justifiable organizational time losses. See 

Annex 3. Standard times obtained in this manner for each operation are 

then added to the d~scription of each operation in the operations 

sequence lists. See Annex 2. 

(e) Before calculations of the capacity of each machine are initiated, 

the available working time per day, i.e. in one shift, must also be 

determined. In Yugoslavia working hours are defined by law: the 8 hours 

working time per day includes a 30 minute break and 20 more minutes for 

personal needs. Of 480 minutes of working time per day, only 430 minutes 

are actually available. 

Experience, on the other hand, shows that up to a maximum of 60 

minutes should also be considered every day for organization-related 

time losses that cannot be foreseen, such as machine breakdowns, power 

cuts, waiting for materials or a means of transportation, unenvisaged 

blades substitutions, etc. When the organization-related time loss is 

statist!cally reliable, it must be deducted from the available work time: 

430 minutes 60 minutes = 370 minutes pttor to planning shift working 

time. 

(f) Once all the necessary elements have been determined, calculations 

of an individual machine's performance rates can be made. First, all 

identical or si•ilar operations for one product are added (of one batch, 

e.g.: 100 bedside chests) and inserted into a separate operations list 

and list of standard timea. See Annex 4. For the second product the 

same is made, and a total numoer of operations is included in individu~l 

machine colUllf'ls of the same list. 
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Once all trU..ing operations are added in the materials lists the 

standard time for all board trimnings amounts to 2.SO minutes~ 

The next point to be defined is the capacity of the tri .. ing machine 

for all parquet table elements. Dividing the available time of 370 minutes 

by 2.50 minutes, 148 is obtained. This is the numb~r of tables that ca, 

be trimmed per day on this machine. The same calculations are made for 

each product, i.e. for the bedside chest and the table. 

An analysis of such performance rates indicates that more or less 

than the desired nUllber of elea:ents for bedside chests can be manufac

tured in a specific operation, or that a minimum of elements for parquet 

tables can be .. nufactured in another operation. The miniaua capacity 

poi~t is the bottleneck and it determines the output capacity of the 

entire production lines. When the bottleneck can be eliminated by a 

minor investme~t, which will result in increased output capacity, this 

should certainly be made. If not, careful calculations must be made, 

and possibly the second and third shift intr~duced for this specific 

machine. 

Output capacity of one shift has thus been calculated. It is known 

that, e.g. 62 bedside chest& or 30 tables can be made. This is the 

moment of a true chance to talk to co11111ercial experts and decide about 

the number of bedside chests and tables to be manufactured and sold. 

An economic cost/benefit calculation will, as a rule, determine the 

ratio. 

In practical terms activities outlined until this point should be 

considered part of the calculations prior to the finalization of offers 

and the signing of the contracts. In such a case standard times are not 

definitive, yet they should be rather accurate. 

(g) Daily 2roduction planning. Once the ratio of products manufactured 

and sold has been ~termined (e.g. 50 bedside chests, the rest table 

tops, i.e. priority is given to the bedside chests) the planning 

of each operation for each machine should be started. This is done 

separatel7 for the 1st and 2nd shift (see Annex 5). Operation times 



- 8 -

for a product or an assignment are indicated by broken or unbroken 

lines. A graph obtained in this manner will illustrate daily outputs 

very accurately. This graph indicates exactly when changes are made in 

machines, and it serves to define the sequence of operations for all 

machines. 

(b) A detailed plan of this type is produced for a whole week. 

Obviously it should be screened on a daily basis and modified to reflect 

reality whereby operations are shifted forward or backward. A plan of 

this sort can be shown on a special wall board for production management 

whereon magnetic discs or cardboard signs are used to indicate assign

ments and operations. See Annex 6 (similarly to Annex 5 broken and 

unbroken lines and also lines of dots are used to indicate times). 

A monthly production plan is a sum total of 4 detailed weekly 

production plans; and delays, or outputs that have been accomplished 

ahead of scheduled time, must be permanently monitored and accounted 

for. Whenever delays have occurred, the remaining tasks should be 

incorporated into the plan of the next month's first week. 

5. MANPOWER PLANNING 

If standard times have been defined conscientiously and expertly 

for all operations, the sum total of all times for all products that 

the plant can manufacture will giv~ the total required time, expressed 

in hours of work. When these are divided by 370 minutes the number of 

required workers will be obtained. Let it be emphasized that this is a 

relatively accurate number of production workers; usually additional 

workers required for auxiliary operations are calculated separately, 

i.e. those for maintenance, warehousing, handling and transportation, 

cleaning, canteen and, obviously, the productjon and plant .. nagement. 
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6. PLANNING OF PRODUCTION MATERIALS, RAV MATERIALS, 

AND FITTINGS FOR AN UNIMPEDED PRODUCTION ~LOW 

Basic documents required for the planning of fundamental raw 

materials and production materials are as follows: description of 

product, product design, materials lists, descriptions of technological 

processes (mechanical and surface treatment, assemblage, packaging, 

etc.). These d:..ta allow one to produce the most detailed materials t.:_, ts 

in which all materials are defined, including type of material, its 

trademark, quality standard, dimensions, and total quantity required for 

one batch. Batches differ from each other, but in mass production they 

usually refer to 50, 100, 200 or 1,000 pieces and more. 

The materials planner must be a good expert, both in terms of wood

working as well as knowledge of materials and the market. The best 

quality material available at the best price must be selected and planned, 

for which r'l supply and delivery prob!ems are likdy to crop up Priority 

should be given to domestic mat rials so as to avoid imports and problems, 

3s well a:; costs related to them. 

Materials plans must be completed 2 to 3 months prior to full-sc~le 

operation, which will give the procurement department an opportunity 

and chance to organize th~ procurement of the required materials in a 

rational and viable manner, in terms of their quantity and quality. 

Annex 7 shows a "Layout of plant for producing the items taken as 

examples". 
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ANNEX 1 

• 
I 

MATERIALS UST Design: C-560 
Firnt Pi.ant 

Produc~: Table top, P-60 Pcs:l 
I 

• 

~terial lhit Net " ~ss pl.IPrice per Total I Qxie NAME OF HA'l'Elilll. of plc-nned extra ~t- . lhit Price - ...... .._ •···~nt.;t-u I 2 
. -

003244 Particle board m 1,20 15 1,38 326,_~ _449188 I ,___ ____ -
003301 Fibre board 2 1,20 8 1,30 i53,oo 195,90 I 

m I --
003475 2 

1,20 2 1,22 . 450,00 I 549,oo Mosaic parquet m 

012815 Wooden edge lippings m ' 4,54 7 11,86 ~--7~~~ ~134~: 9; r-

003186 "kxxten dowels 20 x 12 pcs. 20 3 ;::0,60 1 0,60 I i2,36 - ... 

v 

I 
I 
I 

! I 
008466 Screws 55 x 50 20 3 20,60 1,00 I 20,60 pcs. I I 

~- -----
I 

004689 Glue kg 1,10 3 1,04 I 225,00 i 234,07 

004762 Putty I kg 0,05 !O 0.055 15,00 0,82 

004788 Putty II kg 0,01 10 0,011 780,00 8,58 
-

005(158 fuck- water kg 0,70 10 o, 77 400,00 3~.oo 
·- ------

005306 Priming varni~h kg 0,20 JO 0,22 146,00 32,12 
- ··- -----

006304 !:anding paper 
2 

0,10 ., 0,103 160,00 16,48 m -
005348 ~t - varnish kg 0,16 10 0,176 270,00 47,52 

005124 Sol venc kg 0,40 10 0,404 292,00 117,97 

005678 Rags 
2 0,12 10 0,132 116,00 15,31 m 

007112 Packaging cardboard 2 2,88 3 2,97 26,00 77,13 m 

007122 Adhesive tape m' 3,60 2 3,67 2,00 7,34 

Total oer piece: 2440.9& 

• 

• 



Code 

1. 

2. 

8. 

15. 

lb. 

21. 

22. 

23. 

24. 

26. 

14.d 

16.k 

r.d. 
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ANNEX 2 

STANDARD MACHINING TIMES PER UNIT OF PRODUCTION 

FOR BASIC HACff~NES 

Machine Processing Processing 
unit in minutes 

Veneer clipper M2 2.02 

Veneer splicing machi,e M2 1.22 

Tri11111ing saw M 0.35 

Spindle moulder M 0.27 

Dowel hole boring machine Piece 2.07 

Veneering press M2 4.13 

Double end tenoner M 0.25 

Edge banding machine M 0.65 

Contact sander M2 0.50 

Belt sander M2 2.04 

Spraying booth H3 1.14 

Lacquering line M2 0.57 

Manual work For piece 

including assembly Bedside chest 36.37 

time 
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ANNEX ~ 

Technical work I Operations sequence and 
Firm re arations standard times list No.: 0-560 

Element: Table to with mosai.c ar uet overla , P-60 For: 1 c 

Type of 1. Chipboard, 20 mm Dimensions 111111 1 Length Width Thickness 
2. Fibreboard, 3 mm I Gross I 1455 855 31 materials: 3. Par uet blocks, 8 mm F·nal 1436 834 31 

Opera- Mach. Work- Oper. Total 
ti on ine ers std. !; • time • 

1. Rough chipboard triaming - lateral 8 2 0.82 1.64 
2. Rough chipboard trt.aing - lengthwise 8 2 0.68 1.36 
3. Rough fibreboard tri .. ing - lateral. 8 2 1.38 2.76 
4. Rough fibreboard tri .. ing - lengthwise 8 2 o.95 1.90 
5. Gluing of fibreboard onto chipboard 21 2 1.22 2.44 
6. Gluing of parquet onto chipboard 21 2 11.00 22.00 
7. Final board trianing - lateral 22 2 1.38 2.76 
8. Final board trilllllling - lengthwise 22 2 o.95 1.90 
9. Sanding of boards - parquet side 24 3 0.60 1.80 

10. Dowel-hole boring for string 18 2 1.92 3.84 
11. Gluing of strips to edges (15) 2 I 9.00 18.00 
12. Killi.ng-board edge rounding 15 2 I 2.76 5.52 
13. Table edge sanding 26 2 I 6.28 12.56 
14. f4rquet surface (~ealing) (26) 2 I 3.00 6.00 
15. Final parquet surface sanding 26 2 I 4.42 8.84 
16. Board staining 14n 2 I 4. 73 9.46 
17. Lacquering - lacquer base spraying 14n 2 I 2.85 5.70 
18. Intermediate lacGuer sanding 6n 2 I 1.20 2.40 
19. Final board lacquering 14n 2 I 2.85 5.70 

.,0 57.99 1115.98 J7 . 
Jig No. Special warning Blade No. Boring bit No.: 15 
Scale Milling tool No.: Export quality 

• -!' • • 

I 
270 288 !20 218 I zza 

I 1!1~ 

'* ~ 1 I i f=»- • • 
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ANNEX 4 

LIST OF PRODUCTION TIMES ON INDIVIOUAL MACHINES, FOR ELEMENT AND PRODUCT 

11 .. at - Hachlae code 1 2 8 15 18 21 22 23 24 26 14n 16n r.d. 

Chipboard - - 1.50 - -·· - - - -- - - -. 
Fibreboard - - 2.33 
Table top - - ·- 2.76 1.92 12.22 2.50 - 0.60 10.70 10.43 1.20 7.84 

Total for table top, P-60 - - 3.83 2.76 1.92 12.22 2.50 - 0.60 10.70 10.43 1.20 7.84 

ledatde cheat top board - - - - - O.Ql o.74 - 0.95 0.62 0.26 0.64 3.32 
L + R sideboards (2 pea) 1.32 1.72 - - 4.14 1.82 1.14 3.04 2.20 o.98 0.38 1.28 8.90 
lotto. - - - - 0.95 - o • .53 
Drawer front board o.48 o.48 - 0.35 0.57 0.32 0.20 1.91 0.92 0.62 0.29 0.88 5.36 
Baseboard 0.11 0.17 - 0.14 0.33 o.36 0.23 0.72 - 0.51 - 0.36 0.91 
Endboat'd - - - - - - o.64 
Drawer bottom - - - - - - 0.52 - - 0.12 
Chest assemblage & packaging - - - - - - - - - - - - 15.47 ... 

""' Total for BNN-5 bedside chest t.97 2.37 - o.49 5.99 3.41 4.00 5.62 4.07 2.85 0.85 3.16 33.96 

Bottleneck fot' table top 12.22 Veneering pt'ess 
Bottleneck for bedside chest 5.99 Dowel hole boring machine 

Daily input in 1st shift: Table tops: 370 minutes : 12.22 = 30 pcs 
or Bedside chests: 3 70 minutes : 5.99 • 62 pea 

In view o~ the biaa•st bottleneck in the veneering press, 50 bedr~de chests with pressing time. 170.5 minutes 
and 16 tables with pressing time • 199.! minut11 

can be .. nufactut'ed in one shift. 



ANNEX 5 

Ma~n Table b. P60 --- Bedside chests BNl'~'.) - - -

16 pcs '!'able tops 
Daily production plan per machine' !or an assi~ect or 50 pc1 Bedside chests 

Machine 
Monday 1 st Shift 

1. hour 2. '· 4. 5. 

l. Shear for edaing veneer packs 4°1 f, ,.,.. I;, IC,j 

~ - - -~,.,..:!"# 

2. Veneer splicing machine 2, ! 1 ,.,,;, • VII, --- ~·A'"'~ 
8. Trimming saw j,,J,IG. (.()~4. I 

I 

21. ..fL, ~~,,,,A," '"~ti r f'f.t;w ~,,,,iJ • J, ~~'4 • ~,,-1,_~ .:,_rll L.N "_fP. Veneering press - . 
' 

22. Double end Tenoner o, "G'- I 4, 1Hm1 u"" 17:_1 O./' • .UChfl~ • s.3~~ --- - - - -~ - --• 
23. Edge banding aacbine r,'~ m1it,, reJ,-tt" 11 .ll'4,~#f4~ • J,P~'-. -I --- -- - '9 - - - - - -, 
18. Dowel hole Boring-·Mach. '?.rt( l;f, 1#1 i< )( n r .. ., ... ~ff,r,.,,;., = "' ''"--· -- . - - - - -- - -· • 
15. Spindle 110uldu 

p,}" I.<, • "-' . ' ~ • 

26. Belt Sauder -1(), ~,,,,,..,,. f'~;~r .a /?1 ~~""'"~ ~, .-rl'INI ;, 11.Ja i. ., • """ ,.,.,,., • - - ... ~ - - -. 
24. Contact o:.>auder 14'!' ,,/)~"' M :!!!J-t.-1 T kJ l:f1n" M1i4 & ] 1 ~.!.5 ~ --. - . - --• 

' l4n Sprayine:: booth 'fC, "4 l't'W;. II ~G /'U a. f'l'I. ,,,_,;..J.~ ~~ I a 

f 1611 Lacquering line ~ll( J. ;'~ IH1it . ""()'"'tr,,. '"'"' y~ G.14'1 
' - i-· - - - -

~ r.d. Manual \.Jork including ,,,,,,,,,;,. /~>• ' • ~J.t;~~~ •J,c/ I .3.J, fG"', ;, " ~<"" .. '1'11 i.I'-:. ~ .l ',4.!J. . 
asse11bly - - '9 - -- -' ,,, I'./-'' 5 w,,,.~,_ r• 

-.. ___ --- -~- - ~ - - ___ _____....____ 

6. 7, 

r,..,;. • I, '~ "-- -· H 

.... --f 

l~ 

.s .JtJ,J,,,.,"'&' ~ - - . 

.. 

l\1114~· 
:r. 

26,G 

~1,9 

16,5 

luO 

64,7 

?6,; 

.89 '2 

18,!) 

84,6 

57 ,e. 

;6,4 

4?,e 

lv<J 

~ ,,. 
I 



ANNEX 6 

MP.y: Table board. F60 , Bedside cheste BNN5 - - -, Other IJroc;rame • • • • 
. 16 pcs '.i'able t.ops 

• Weekly production plan per macpines for an assigument o! 51.i pcs Bedside chests 
., 

Machine Monda·r Tuesde·ir 'Wedneada• Thursday 
'O 
0 t 1 J ' r " ' ' 

,, s" r t ~ t I. ' ' ' ~ ' ' I. • 4 ,. " 
, u 

Shear for ed1tn1 vene•r '4 ~ !-. '' ~t ~ 
~4 ~ 

• ~ , . l. t I 
. 

.. •cka - .. . . - -• ·I 
2. Veneer .apUctn1 . • i J ,, • ~,, , • r' Machine f '" I·. --... f-l -- I 

8. Trimming I.• ,., ~ ,4 ' ~ .. saw • • • • •• . . I . 
21. Veneering press 

~ ~· ~ . ~ .. ~ .g_! ~-I l ,.t ~ ,i,, 
~-- J .l " ~~~-I ·-... ·I -

22. Double end Tenoner _l ~ ·-H ~ ..J 1•..:!: • ~ ~ ..J ,I ,_ Af.· . ~ . I - ... . I ·- .. ' 
23. Edge banding machine : ,t .. ~. ~ .. I -I . 'I , I - - -I --. -1- . ' • ·-·- -

Dowel hole Bori~ ' 

~·1 
. l + ~ ,, . 

"""' 
- .... 

18. -- 4J'' l, 1 ~- ~-
.. 

l·.ac!line ; -1- .• ,_ -13·.,.!1- ii - ..: -. ' .. . . 

I !11~ ~ 
, I 

~ l~. 
& ~ ~. ~ •1 ., 

Spindle mouldu ~ , I .. ·- •• .., I • .. " -
26. Belt Sauder ..J.~ .JJ~ . ,, ,.,. 

~ '~ .. ... 
• I Ill • . 

24, Contact Sander I I 
I I 411 ~J-I I ! ''-? ... I I .... 

' t, ·" ~. l4ti ~i>rayin6 booth .. ., 
• • 

16ll 1. 'J Lacquertng line .. ·- -I ,, , 
I 

. r ~ .• anua_ ... o!'k including ; • i assembly 

Friday 
I • IA , t , 

Jt.I ~ a ~.~ ~ -·-I 
~ I ~ ~ - - o I • r 

,.,, ,.. _, - - --
... 

~ 
~ 

~!l :_ -·~ I 

~I 
~ 

~ '! 

I· .. ' • i- '" . 
. " I'*' • ,,~ " • ·-• • 
.~ r,c. •'11 ... ,. It • I 

• " ~, ~~ • • 
4· ~ 

~~ +- ~ •• ... ~ . ' 
A, ,~ ~ I - - . - • 

daturday ., 
' 
, 
' 

,. , , 

..... ~ • • ~' t_, -
....I t~ '"'· M ' . . . , 

.. . ~. l ~ 
'" - I .. • - -

~ ,4 -,..l. ' ~~ -1-, .. ~ ~ . • t . ' 
. ,, 'N' "· t, • . .., 
I • 

41. 

·~ '' .. ~· • . _, - -
• ,, ,, ·" r • • 

~ .I. l~ --i • .. I 

. ' 
~I .i.,,•' "4 !I- - I 

~ • -

... 
"" 
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ANNEX 7 

Legend for plant layout plan on following page 

1. Shears for edging veneer packs 

2. Veneer splicing machine 

3. 

4. 

5. 

6. 

Cross-cutting circular saw 

Radial ara saw 

Single blade circular saw 

Single blade circular saw 

7. Table band-saw 

8. TrU..ing saw 

9. Surface planer 

10. Thickness planer 

11. Turning lathe 

12. Router 

13. Router with pneumatic attachment 

14. Spindle moulder I 

15. Spindle moulder II 

16. Horizontal borer 

17. Semi-automatic dowel hole borer 

18. Dovel hole borer 

19. Glue mixer 

20. Glue spreader for surfaces 

21. Veneering press 

22. Double end tenoner 

23. Edge bander (single side) 

24. Contact sander 

25. Oscillating sander 

26. Belt sander 

27. Belt sander 

28. Disc sander 

29. Edge lipping machine 

30. 

31. 

32. 

33. 

14.n. 

16.n. 

Moulder 

Asse.bly press for chairs 

Spraying booth 

Quality control station 

Spraying booth 

Lacquering line (curtain coater) 

• 

t 



D I 

I 

I - ------ ---- - --- -------L-------- - - --
I 
I 
I 
I 

L----------------

--·-
-S-ECTl ON 1 

L~ 

- ----- .. .. 
·'. 

.. iJ?' 
I '-

"" 



[]I ,., 
I I 

. I I 

t-1 
L-.J 

-17 -

ANNEX 7 

(continued) 
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