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1 SUMMARY

The consultant worked in close collaboration with the economists 

of the Development Projects Study Agency, preparing the feasibility 

study for a match factory in Ethiopia* All necessary technical 

information was provided to enable proper financial evaluation 

of the project*

A number of offers from different machinery manufacturers were 

studied and recommendation made of technological processes in 

manufacturing appropriate to Ethiopian conditions*

On technical and cost considerations, a mix of Swedish and 

Japanese technologies is recommended to optimise utilisation of 

raw materials and labour and for simplicity of machinery m a i n t e s  

anee* Japanese machinery are suggested for box and splints making 

processes, and Swedish machine for match making* Machines are not 

required for packing and use of manual labour is recommended instead*

Future UNIDO technical assistance may be required for restoring 

Asmara Match Factory to normal operation* UNIDO assistance may 

also be needed to prepare detailed tender documents for machinery*
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The Gove riment of Ethiooia launched i:i 1978 a National 
Revolutionary Development Campaign in order to mobilize and co
ordinate the efforts of the Government, oublie institutions and 
mass organizations. It attaches high oriority to the development 
and strengthening of the capabilities of the ministries and public 
institutions for generating and preparing investment projects axd 
therefore established in 1980 the Development Projects Study 
Agency (DPSAÎ.

Technical Assistance vas requested to UNDP for a project of 
"Assistance to the DPSA" (ETH/80/005/A/01/3T) in carrying out its 
functions, focussing on those activities that would help DPSA develop 
self-reliance in generating viable investment projects and advising 
and assisting ministries, public institutions, large-scale organiza
tions and private sector, thus ensuring tneir effective participation 
in the promotion of a balanced and co-ordinated develorment programme 
based on central planning.

One of the industries for which DPSA has been preparing a 
feasiblity study is the match industry. On 5 July 1983, it has 
requested UNDP /UN IDO assistance in order to carry out this study, 
through the assignment for one month of a Consultant in Safety Hatch 
Technology to advise the Head of the DPSA and the Match Corporation 
in the establishment of a match factory in Ethiopia using labour 
intensive technologies,after evaluating various former offers made 
to the Government, reviewing research results and assessing the 
current situation.

The UNIDO consultant Mr. S. Ramachandran undertook this mission 
ft-om 23 December 1983 to 18 March 1981» (split mission). It vas 
originally planned for a duration of one month. His original duties 
are given in the Job Description in Annex 1. It vas however extended



by 0.7 m/m so that Mr. Raraachandran will be able to accompany 
Ethiopian officials on a tvo-veek study tour to match factories in 
Thailand, Malaysia and India and upon the mission's return to Ethiopia 
discuss tne mission’s findings and finalize his recommendations.
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3. BACKGROUND

The Ministry of Industry of the Government of Ethiopia conducted 

feasibility studies in j98!/B2 for a new matches manufacturing 

plant in the country* As the result of the study the technical 

and economic viability of the project was established and enquir

ies were sent out to different machinery manufacturers and offers 

received. A Canadian firm of Consultants, Messrs.Carroll-Hatch 

International Ltd., was appointed to technically evaluate Swedish 

Match Company's offer and make recommendations.

While considering the project, the Supreme Council of the Govern

ment of Ethiopia decided to refer the project to the Development 

Projects Study Agency (DPSA) for intensive economic and technical 

analysis, with special emphasis on utilisation of local raw mater

ials, use of a substantial mix of labour-intensive operations with 

mechanised operations to provide employment and minimising the 

foreign exchange component of the project.

The senior economist of the DPSA, Mr. Getachew Mamecha was assign

ed t4 conduct an intensive and extensive economic analysis, includ

ing:
- forecast of country's demand for matches projected till 1995

- estimation of current consumption

- financial analysis of the project

- investigation of raw material sources and availability 

This work is in progress.
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Samples of five different species of timbers:

Groton macrostachyus 

Albizia spp 

Polyscias ferruginea 

Podocarpus gracilior 

fTteburgia capensis

were sent to the laboratories of Swedish Match Company in Sweder. 

for assessment. The Swedish Match Company recommended 2 species,

' ALBIZIA ' and ' PODOCARPUS GRACILIOR * as good for splints produc» 

tion.

The DPSA wanted to obtain expert opinion to determine the approp

riate choice and mix of mechanised and labour intensive match ^aking 

operations suitable to conditions in the country, the appropriat- 

ness governed by level of mechanisation of plant relevant and 

adcauate to the needs of the country, keeping in mind level of 

skills available, employment potential etc* A wide range of possibil

ities exist, from completely automated plants to highly labour inten

sive cottage factories, with different intermediate levels of mechani

sation of operations* UNIDO assistance was sought to provide the 

services of a consultant, to advice on the appropriate choice of 

systems of manufacture of matches* This report will deal with 

the technological aspects of the proposed match manufacturing plant 

for Ethiopia*

Before discussing the production processes, a brief consideration 

of the studies made already and report of the firm of Canadian 

Consultants may be appropriate*
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Feasibility Study for Establishing a Match Factory Conducted by 
the Ministry of Industry of the Provisional Military Government 
of Ethiopia August, 1982

The salient points in the study are the following:

(1) The country experiences an acute shortage of matches»

(2) Adequate quantities of suitable soft woo'1, the major 

raw material, are available in the country#

(3) Inadequate statistics ftf imports and possible smuggling 

of matches across borders make it difficult to establish 

correctly the present matches consumption in the country#

(4) Two methods were used to project matches demand in the 

country.

a. Past Supply: Statistics of supply and sales of 

matches during period 3973-81 indicated erratic 

supply figures and inefficient distributing system.

Still a growth rate of 15.8% was registered# For 

demand projection purposes a growth rate of 13% 

was employed, 

b# End Use Method:

(i) Cigarettes Consumption - One natch stick to light

one cigarette is assumed.

On this basis an increase 

from 36.4 million to 65.8 

million boxes annually from 

1980/81 to 1989/90 is reckon

ed. An average growth rate 

of f>*8% is taken.
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(ii) Candles Consumption - It is assumed that each candle

requires 2 match sticks to light. 

Average supply of 15,4 million 

candles accounts for 0,62 mill

ion boxes annually*

(iii) Household Use - One rural household using one

match stick per day and one 

urban household using four match 

sticks per day is assumed. On 

this basis, the matches consump

tion increases from 80*7 million 

to 113,8 million during 1980/81 

to 1989/90,

The total of these figures registers an annual demand of 

117,7 million in 1980-81 rising to 179,6 million in 1989/90,

(5) Asmara factory produces 40 million boxes per year. So need for 

additional match production capacity is established*
i *

(6) Local raw materials, timber, cardboard, and wrapping paper con

stituting the major part can be used for production. The Ethiopian 

fulp and Paper Factory has additional capacity available to manu

facture cardboard for inner and outer boxes,

(7) Site at Assela in Arsi region is proposed from considerations of 

access to raw materials, mainly timber and cardboard.



(W) A realisable production capacity of 1^0 million boxes per year 

is assumed.

(9) The production process chart is given.

(?o) Construction cost for 2COO square meters building is reckoned 

at 1,2 million Birr.

(11) Total fixed investment cost of 11.7 million Birr is planned, 

of which 9.1 million Birr would be in foreign currency and 

the rest in local currency. Adding working capital of 2.3 

million Birr which includes 552,000 Birr in foreign currency, the 

total project cost is 14 million Birr.

The study concludes with financial survey including pricing, 

cash flow projections, operating costs, profitability and 

lists machinery requirements and prices based on Swedish 

Machinery.

(12) iiaw materials imported at Asmara factory constitute 66°; of 

cost of production. This could be substantially reduced 

when local raw materials are used.

{13) The following cost price break down is worked out:

-  3 -

Cost of production of one box - Birr 0.05

Excise Charges II 0.04

Transaction Charges ^  M 0.0084
TOTAL : - Birr 0.10 excluding Income

taxes.
adding Dirr 0.02 ad hoc, an ex-factory price of Birr 0.12 is 

assumed.

.../
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(*4) Presently notches sell at between Birr 0.15 and Birr 0.25,

As per projected income statement, the project yields 2.1 

million Birr in first year through 4th year, 4.5 million 

Birr in fiftst year and then drops to 2.5 million Birr when 

income taxes come into effect. Internal rate of return is 

reckoned at 37.5?;.

(:5) Project will provide employment to 01 persons.

Evaluation of Swedish .latch Company’s Offer by Canadian 
Consultants

1. Swedish match company’s offer of machinery is considered 

adequate to meet fully, production needs of the proposed 

plant. Splints production would meet needs of Asmara 

Factory as well.

The Consultants suggest review of workshop equipment offer

ed and reexamination of building layout.

3. On the whole they consider the Swedish match technology 

suitable for Ethiopia. But they consider the outer box 

making machine, innar box making machine and wrapping 

machine technologically inappropriate.

4. They consider production capacities of all the other machi

nery manvfacturcrs Offers inadequate. Other offers consider

ed are from Bering, Roller, C.JTOH ?. Co, Union Engineering,
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.'umitono Corporation and Ilanshin ¿having Co. Evidently the 

consultants do not know that except for Hanshin Shaving Co.f 

the other Japanese offers are from traders who offer the same 

product produced by one Japanese manufacturer, ilanshin 

Shaving Co. manufactures different designs of match machi

nery. Roller and Ilering are well known German machinery 

manufacturers*

•3. All the offers are compared in respect of financial outlay* 

They consider prices quoted by Swedish Match Co* inordin

ately high.

C>. Steam Turbo generator is recommended.

7. Machine tools offer for workshop is extensively discussed*

The evaluation is an elaborate affair with considerable repetition 

of facts. They consider the high speed inner and outer box machine 

and wrapping machine inappropriate to Ethiopian conditions since 

they adopt complex systems demanding superior technical skills and 

know-how and they are sensitive to Quality of cardboard because of 

the high speed operation. The writer considers the latter point 

as ./ell taken. Cut the question of technical skills is not relevant 

to Ethiopian conditions.



11

Again the need for a Turbo Generator cannot be justified since 

tuantities of waste wood available are inadequate. A small steam 

boiler is necessary to supply process steam ai.ci can be operated with 

waste fuel and auxiliary oil firing facility. Power supply is not 

expensive in the region where the plant will be located. The con

sultants visited the Asmara Match Factory, a Saw Mill and piywocd 

Factory in Ethiopia and Swedish Match Plants at Vetlanda in Sweden, 

Eddy Match Ontario, Canada and Dryant and May in U.K., before sub

mitting their report.

They recommend the Swedish match offer subject to some modifications 

and clarifications.

DPSA Study

This study is now in progress. It will incorporate elements from 

the UNIDO Consultants report, with comments on the report and will 

be submitted to the Government for final decision concerning the 

project.

Production Capacity of Projected Unit

In a study made in 1976 of consumption of matches in various count

ries, the writer found a close correlation existing between per 

capita GNP and per capita consumption of matches. On that basis 

the consumption for Ethiopia works out to ?-8 boxes per capita or
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¿¡bout 250 million boxes per year. This does appear somewhat higher 

to projections made by Government studies* The Asmara Factory is 

now operating at 50% of normal capacity* There is a scheme to 

initiate steps for bringing the production up to 70 million boxes 

annually from the present production of 40 million* This result 

should be achieved by the time the newly planned factory is commis

sioned* So the production capacity of the new manufacturing plant 

nay be 150 to 170 million boxes/year* This more or less conforms 

to the standard capacity of an automatic match machine in 2 shifts 

operation. Automatic match machines of all types are produced to 

this standard capacity, which in turn governs the matches product

ion of a factory. Single shift operation will produce half this 

capacity. The number of working days per year is taken as 265*

Saw Materials

The discussion vith Paper Mill Engineers and Management 

at Wbnj'i has confirmed the fact that the Mill has:

- Adequate surplus capacity to meet the match factory’s 

requirements of cardboard for outer and inner boxes and 

wrapping paper for pocketing.
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- The equipment can produce right quality of cardboard

for boxes. The mill can produce cardboard up to 350 gms 

substance, well above requirements for matchboxes underdose 

tolerances of thickness*

Timber

Albizia and Podocarpus Timbers, adequate for 30 to 35 years of 

matches production are available from forests located near towns 

of Bahai Dar and Awasa. This would take care of possible expan

sion of production after 10 years, Scheme of afforestation will 

ensure continuous supplies of timber*

Chemicals’

>iost of the chemicals and glue will have to be imported* Locally 

available glass powder and iron oxide can be used*

Location of Plant

Bahar Dar is currently proposed as possible location of the factory. 

This is chosen from considerations of:

- nearness to forests where Albizia is available*

- power supply is good and cheap*

- plenty of water is available from Lake Tana.



- excellent workshop facilities are available for fabrication 

of spares an! even for factory construction purposes*

- all-weather net work of roads will ensure distribution facil- 

ities for matches produced.

Production Technology Appropriate to the Country

Before making a choice of technology suitable to Ethiopian condi

tions! it would be relevant and appropriate to discuss briefly 

the various match manufacturing operations and choices available

to execute each of them.
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I,. ANALYSIS <-F NATCH MAKING OPERATIONS 

Cutting Logs To Billets

A portable chain saw is good enough for the number of logs to be 

cut daily. The chain saw has the advantage of portability, A 

circular saw has to be erected in one location and the logs brought 

to it for cutting. In both cases frequent grinding of saw teeth 

is necessary. Any one of these saws will serve the purpose.

Debarking

This can be done manually if the bark is easy to remove, Bark 

is strongly adherent in some types of fresh green timber. And 

so it would be worthwhile buying a debarking machine if it is 

not too expensive.

Splints Peeling

Rotary peeling of timber to veneer of splint thickness is perform

ed by this machine. This is a fairly simple operation and any 

well designed and built machine can perform this function adequ

ately and efficiently. Japanese machines are as good as German 

and Swedish machinery, and probably cost much less.

Splint Chopping

There are 3 systems in use:

1/ A number of veneer lengths, about 75 to 80 of them are 

piled up one over the other and a layer is built up.
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T’lis Inver is then fed to the chopping machine. The 

layer is grinned on both sides, at a location near to 

the chopping knife, by a pair of milled rollers, milled 

to provide sharp rows of teeth, and driven by a system 

of gears by the machine* After every chopping by the 

knife, the layer is propelled forward by these rollers 

to the extent of the thickness of the veneer, to produce 

splints with square section. Naturally the squareness 

depends upon the accusacy of movement of every length of 

veneer in the layer. Usually some sliding of veneers 

over one another takes place, due to dust between veneers, 

inadequate gripping by the rollers and resistance to pro

pulsion offered by the pressure roller on top of the layer. 

So this machine generally produces rather nen uniform 

splints, as much as 15 to 20®' often, the higher figure 

resulting from blunting of edges of the milled rollers.

2/ The Swedish machine is an improved type. Here the veneer 

layer is built over a wooden plank, at the bottom of which 

a long rack is screwed on. A pinion engages the rack and 

moves the entire plank by distance ecuai to exact thick

ness of veneer. Two smooth rollers on the sides of the 

layer maintain the symmetry of the layer as a whole and
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a pressure roller on fie top of the lryer, close to the 

knife keeps the layer firm and tight for chopping. This 

improved design does reduce the percentage of non-uniform 

splints considerably. Cut still they constitute 3 to 7°).

3/ The Japanese machine cuts each veneer length separately 

with a rotary cutter. The splints produced are dimen

sionally more accurate and percentage of non uniform 

splints are negligible. This is certainly the best of the 

3 systems in use.

Impregnation

Cnee uniform ruality splints are produced, there is little that 

can go wrong in this process. The main considerations are:

(a) All Snlints should completely dip into the impregnating 

solution, usually ammonium phosphate 3C> solution maint

ained at a temperature of 40 to 43°c.

(b) All Splints should remain completely immersed for a period 

of 40 to 45 seconds, no more and no less. The exact time 

can be determined by trial.

The efficiency of impregnation is measured by ash content of the 

burnt splints, which should be 12®'. Absence of after-glow can

be easily tested by firing the splints.

The impregnating device usually consists of a tank into which the 

chopped splints are thrown in and the. r residence time in the
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solution determined by the speed of the belt conveyor which re

moves them from the solution and carries them forward to the 

drier. Any machine which meets these conditions can he used.

Splints Drying

There are a number of driers available, '.'et impregnated splints 

are fed on to a stainless steel perforated sheet conveyor, per

forations usually about 2ujnms in diameter to enable hot air 

to flow through the holes. The conveyor is usually about 30 metres 

long, with the conveyor moving at 0.55 metre per minute» Hot air 

is used to dry splints, the drying controlled over sections of 

the conveyor to ensure complete drying at the end of the conveyor. 

Forced and induced draft Tens are used to ensure a balanced draft 

of air over the bed of splints. Recirculation of air is resorted 

to for economising steam consumption. The width of the conveyor 

usually determines quantity of splints dried. Inlet and exit 

temperatures, outlet air humidity, pressure drop of air across 

the bed of splints etc. are parameters employed in design of the 

drier.

Basically the drier should get rid of all moisture in the splints 

end produce well dried splints to enable proper polishing in the 

subsequent operation. Any drier that does this job is acceptable.
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The considerations involved in buying the drier are:

(a) Capital cost of drier*

(b) Cost of fuel to operate the drier.

(c) Total fan power used*

The type of fan used, propeller type or axial flow type makes a 

difference to power consumption* Since the factory will have 

considerable wood waste to dispose of, a steam boiler using waste 

fuel, with auxiliary oil firing facilities to maintain boiler pres

sure at times of excessive wet fuel would be the ideal choice*

The steam can he generated at pressure of 8-*0kgm/sq*cm to heat 

paraffin to tenperature of 150°c and provide low pressure steam 

using a pressure reducing value to supply process steam to the 

drier. If these resrlts can he achieved with lower capital 

investment in the drier, then the choice becomes obvious*

Polishing Splints

This is a simple operation. Dry splints get nicely polished by 

scrubbing against one another in a rotating drum about 4 metres 

long installed at an inclination to provide movement from one 

end of the drum to the other. Usually, with well dried splints 

of good soft wood, polishing is completed in '•0 to *5 minutes* 

There is very little to choose of this equipment from one manu

facturer to another* The cheapest should be good enough*
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Cleaning Splints

In this operation broken solints and solints of shorter length 

are removed for solints standard length, ^2 mms. This is 

usually achieved by a perforated aluminium plate, nerforations usually 

of diameter 2 to 3mras over 1/3 of splint length and symmetrically 

made to ensure that every splint oasses over two or three holes.

The plate is subjected to a reciprocating movement, by which splints 

of shorter length fall through the holes and are rejected. Correct 

length splints pass over the holes and are then conveyed to the 

next operation, namely sieving.
The efficiency of this machine depends upon:

(a) Regulating splint feed to ensure that each and every 

splint passes across two or three holes. Excessive 

quantity of feed will enable defective splints to 

pass along with good splints. Low feed will reduce 

production.

ib) Design of size of holes. Too large holes will result

in a quantity of good splints getting rejected. Smaller 

holes will pass defective splints into production.

(c) The reciprocating stroke length is another important 

determinant.

Any machine will serve the purpose, since all the three factors 

mentioned above can Ve locally adjusted and rectified by a few

trial runs.
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oieving Splints

This operation eliminates splints of higher thickness and deform

ed or crooked splints* Unfortunately it cannot screen thin splints, 

which will pass into production* Usually such thin splints will 

be rejected by the automatic match machine later* Again this is 

a simple machine* Splints fall on to a moving screen with per

forated holes and vibrated to ensure that all good splints pass 

through the screen and get transported to the bin at the automatic 

match machine. Since t^e moving screen is endless, the thick splints 

drop off when it passes the bottom*

There is nothing much to choose from. All manufacturers build 

reasonably good machines.

Cuter Box Making

Various possibilities exist in practice* The outer box carries 

the trade label, advertisement slogans and also coating of st-ik- 

ing surface composition at the sides of the box. Different methods 

are available to execute these operations*

Alternative A : The label can be made separately and affixed to

the box in a separate labelling operation or it can be printed 

on the material of the box i.e, cardboard. The striking surface 

composition can be applied to the sides of the box in a separate



operation. If a printed label is to be affixed to the outer box 

we need a separate machine for doing this. Some German machines 

do have a printing unit attached to the outer box machine, where 

a reel of cardboard passes through printing stations, a drying 

unit, then the creasing operation, folding and glueing before 

ejection on to a conveyor. But no machines are available that 

are built integrally with the outer box machine where the side 

coating chemicals are also printed. In this case the striking 

surface coating is applied in a separate machine as a subsequent 

operation after filling of sticks into the boxes. So here we have 

2 or 3 separate operations in making an outer box.

In some Japanese and German systems, the label is printed on 

sheets of cardboard in an offset printing machine. After dryir.g, 

these sheets are fed into a side coating chemicals application 

machine where strips of chemicals are applied at the appropriate 

locations. These sheets then move up a conveyor for drying. After 

drying the sheets are slit and cut into skillets and subsequently 

fed to a box making machine. Here 1 machines are involved. The 

printing unit, the chemical coating unit and drier, the slitting 

m/c and the cutting machine. All these are small machines, whose 

total cost will a<’d up to less than 3CP' of the cost of a "CHAMBON" 

machine. In some modern machines the label and side coating are 

printed by screen printing process on to the sheets of cardboard.
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This is well worth investigating.

Alternative B : the striking surface coating can be printed on

the cardboard at the same tine the trade label is printed. This 

is perhaps the ideal way to perform the operations. Out it is 

certainly very expensive. At present only " CuAMoCN " Co, in U.K, 

make the machine for printing label and side coating chemicals 

on to the cardboard reel-, from which box skillets are slit and 

cut, for feeding to outer box machines. There are 2 machines 

involved, the printing and box making. The cost of the chambon 

printing machine is believed to be around 2 million dollars. 

Probably an important criterion in evaluating the outer box 

making machine is operating speed. For the outout visualised for the 

new match factory, about 180 million boxes/year. only one Swedish or 

German make machine is adequate, since they operate at high speeds of 

1000 boxes per minute. Japanese machines onerate at 200-250 boxes 

per minute and so six machines will be required.

The following considerations are relevant in choosing the approp

riate machine for Ethiopia:

(a) In case of a breakdown, the entire factory production 

will come to a halt. In a daily output of over 700CCO 

boxes, the quantity of bux'fer stock that can be held in 

storage is limited by considerations of overhead storage 

space and quality deterioration in storage. Excessive 

weight of boxes will tend to crush and deform boxes at 

the bottom. On the contrary, acquiring a number of slow 

speed machines will not affect production in case of break

down of one machine



(h) alow speed nachines are muc* simpler in operation and

easy to maintain, -pare parts coulu be locally fabricat

ed.
(c) -ore workers can be employed by using slow speed machines.

(d) Longer glueing time helps reduce waste with slow speed 
machines.

(e) The price of the high speed machine is high. So acquir
ing standby capacity is expensive in initial investment
cost.

Inner Pox Making

Usual practice is to punch out blanks from reel of cardboard and 

then crease and fold the box and finally glue the end flaps. Diff

erent patterns of folding and glueing determine the profile of 

punched out blanks. But basically the process is the same. The 

waste of strips rejected while punching varies with the pattern 

used, between 0.8 to ',.2o. Again we have high speed machines 

operating at speeds of IfCC hoxes/minute and slow s eed machines 

at 200-250 boxes/minute. In determining which type machine is 

appropriate to Ethiopia, all considerations mentioned under 

outer box making apply equally to inner box machines, ¿’here are 

three additional important considerations:
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'/ .'lost of t^e -pare parts for the machine have to be

imported. Cecause special alloy steels are used for 

the punching unit and the box conveyor system where 

the folding takes place, ordinary steel would wear 

out fast at such high speeds. All cams have to be 

imported. A substantial inventory of spares should 

be maintained to ensure trouble free operation.

2/ Meed to supply cardboard of «rood stiffness and low 

moisture content to the inner box machine to ensure 

sharpness of high speed punching of blanfcs and reduc

ing waste. Swedish Match Co. for instance stipulates 

pre-treatment and conditioning of cardboard reels in 

warm chambers to reduce moisture, just before feeding 

the machines. The writer installed six JUL 2 inner 

box high speed machines in Algiers and tw-o special 

chambers were built for conditioning cardboard.

The Swedish Match Company's test report on Ethiopian 

cardboard indicates machine direction stiffness at 

9C0/i relative humidity and 23°€‘ temperature as ’CO for 

3CCgms substance and I’fiC for 350gms substance against 

IMS standard of 250 and "80, which is obviously low 

and -ill cause problems during high speed punching.

The cross direction stiffness is compatible. Creasing 

quality is inferior and thickness of board higher.



3/ ' hile considering floor space requirements, it is

necessary to take extra pre-conditioning chamber 

area as addition to actual machine space. It is 

interesting here to make an approximate comparison,

Six Japanese combined inner box and outer box and 

closing machines take up ^ x 7,3 = 43*8 square 

meters space, 1 high speed outer box and 1 high 

speed inner box machine take up 20 square meters 

floor area, besides the inner box machine requires 

duct to carry off punched out pieces which takes up 

some additional area. If we add area of cardboard 

conditioning, it would exceed the floor space re

quirements of six sets of slow speed machines*

Chemical Sipping - Automatic Xatch Machine

There are a number of operations involved in this machine:

1/ Splints Levelling - Splints are filled into a bin

located on top of this machine, by pneumatic conveyor. 

The splints are then f STIk’.IC-XTTNT.D ' onto the machine 

splints magazine by a levelling device. This is a 

fairly simple device and system used is the same.

Only control of splints level in the bin is photo 

electrically controlled in Swedish machines, whereas 

in Japanese and other machines this is visually con

trolled and pneumatic conveyor actuated every time

level becomes low in the bin



Charging of Splints In this operation the * iTI-AlGHT— 

splints descend in the magazine, are vibrated 

mechanically to fall into a set of plates Kith grooves 

that hold one set of splints at a tire. The groove plates 

move forward, with the grooves exactly aligned to tapered 

holes in a steel bar which is part of an endless chain 

of bars, about 1800 of them in the machine* The set of 

splints in the groove plates are locked in position by 

a system of steel . The loading bar moves forward

to enable the splints to be physically pushed into the 

bar holes to a depth of about 4 to Hmns. As the loading 

bar retracts the chain plate bar moves, bringing into 

position a fresh set of holes in the bar to receive fur

ther set of splints. This is a very important operation. 

Poor alignment of holes to groove plates will result in 

breakage of splints and considerable waste. Excessive 

depth of pushing will break splints even if alignment 

is good. There are broadly two systems in use. The 

Swedish system is perhaps the simplest and best, in 

the way splints are treated. As the groove plate re

tracts and a fresh set of splints are vibrated into the 

grooves, a set of 'GUIL'-G CONHo’ gets into position orer 

the length of the splints and a set of 'DOTTGI-i CGfilib' 

rises to prevent splints from sliding back. *£ow the
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splints are locked and cannot nove txcept in forward 

direction. This movement is provided by the loading 

bar which moves an exact distance to enable splints 

penetrate about 4mms into chain plate holes. As the 

loading bar retracts a set of 'CL^.AM'-G CCr’TJS1 descends 

right inside the grooves to press and remove any thick 

splints that are lodged into the grooves and thus pre

pares for a fresh set of splints to fall into grooves 

as the retraction is completed. These cleaning combs 

rise up, when the forward movement commences. The 

Japanese machine has copied this system sith some 

trivial variations to overcome possible patent in

fringement. Tha German machines employ a different 

system altogether. Here two sets of combs, one behind 

the other with a gap in between, mo^e flush to each other 

while charging of splints takes place and separate dur

ing retraction. Technically, this system is more com

plicated and charging of splints over a period of time 

gradually deteriorates and maintenance is somewhat more 

difficult, according to the experience of the writer.



Dipping In !*ot Paraffin - This operation is critical

ir, determining quality of matches produced. The chain

plates carrying splints pass slowly over a bank of hot
plates, to reduce the moisture content of the splints.

o -Then they dip in hot paraffin at a temperature of 140 C 

to a depth of about 5cuns for a period of 4 to 3 seconds*

As they cone out they again pass over a set of hot plates, 

subjecting the splints to an ambient temperature of 

30-G0°C, to enable all paraffin to he totally absorBed 

inside the cells of the wood and prevent formation of 

a thin film or coating of paraffin on the surface of 

the splint. This is extremely important. Otherwise 

the natch head which is fixed in a subsequent operation, 

can, after drying, easily slip off the splint, not adher

ing to the wood due to the thin film of paraffin.

The important conditions in this operation are:

(a) Moisture content of splints.

(b) Temperature of paraffin.

(c) Depth of dipping in paraffin.

(d) Period of dipping in paraffin*

There are broadly three systems in use. The Swedish 

machines employ two methods, one by allowing the splints



30

(■ip about omras and rove inside a tank of hot paraffin 

for a period of 4 to 3 seconds, splints clearing the 

tank after the period or have a pressure bar press 

? certain number of chain plates, eipht of them gene

rally on to the surface of the paraffin tank, keep them 

pressed for a period and then lift up. The depth of 

dipping is naturally controlled. In the Swedish mach

ines the dipping period can be adjusted from 3 to 7 

seconds, depending on the nature and hardness of wood 

used in making splints.

V/ith some types of German machines, the entire paraffin 

tank is lifted up to enable splints in a set of 8 to 10 

chain plate bars to dip to required depth. The major 

disadvantage is that the period of dipping is not adjust

able. The ’TiniiiyG' type German machine barely allows 

one second dipping. The 'HCLL^R1 machine permits 3-4 

seconds dipping. The Japanese machines also allow 3-4 

seconds dipping, but the period is not adjustable.

d/ Dipping In Chemical "end Composition - Splints condit

ioned after dipping in paraffin nove on to the chemical 

dipping station v'here natch heads are affixed, by dipp

ing the splints into a bed of chemicals about omms deep.
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After lifting from the bed, the splint conveyor chain 

plates pn.-s into a dryinc chanber or .section '.''here they 

are slowly dried. There are at least three systems in 

practice for chemical dipping,

(a) Ilotating Lîound Table - This is the old Swedish 

system, Chemical composition is manually fed to 

a container situated at one location on the round 

table. Dy means of a levelling device, a uniform 

thickness of the chemical composition is spread 

over the surface of the table as it slowly rotates* 

The table stops for about 5 seconds every time 

dipping takes place. A heavy pressure bar presses 

about 8 chain plate bars at a time, right down on 

to the table to effect dipping. After the bars 

lift up, the table moves, bringing in a fresh layer 

of chemical composition for the next dipping. There 

is a defect with this system. Î resh chemical com

position is not presented to one half the chain 

plates, because the table cannot be rotated faster 

to ensure that chemical composition is being pushed to 

the periphery by centrifugal force. Due to slow speed 

of rotation of the table, fresh chemical composition is 

not presented to one half section of the splints carrying 

chain plates, while dipoing. Increasing speed of rota

tion of table would push the composition outwards to the 

periphery by centrifugal force resulting in very uneven 

dinping.
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(h) This defect v-cs rectified by 'Swedish latch Co., 

by a new system. Here composition from a tank 

is picked up by a moving endless rubber belt, 

moving across the plates. The belt stops at 

the moment of dipping and moves on again, bring

ing fresh bed of composition for the subsequent 

dipping* The system has the additional advantage 

of constantly keeping the composition mixed!, pre

venting stratification of the chemical batch*

This is the best system in practice today*

(c) A third method used by German and Japanese mach

inery manufacturers is to have a long rectangular 

table with a chemicals levelling device moving 

over the tabic, after every dipping operation.

The table аз a whole is lifted hydraulically on 

to a set of chain plates full of splints to effect 

fixing of heads. C.ue.lity of dipping is quite 

good, but weekly maintenance of the tabic and 

the levelling device is absolutely necessary*

Drying Of Match Heads

This is usually achieved by moving the chain plate match sticks

conveyor in an S-movement over a length of about Я-9 metres in both
directions te conserve floor space, for a oeriod of 1*0 to 1*5 minutes
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before the sticks are pushed out of the holes. Two systems 

are in use. In one system used by Japanese machine makers, 

the chain plate conveyor assembly is enclosed on LcT.h sides 

and front of the machine and warm air at temperature of 40° 

is circulated to effect drying. In the Swedish and German 

machines, only the top two rows of chain plate conveyor are 

enclosed and hot air at 3C-fiO°C blown over the sticks. -So 

in this systen ambient air drying takes place for about 30 

minutes and hot air drying for the rest of the period. Both 

.systems are good.

6/ Ejection Of Match Sticks - This is effected hy a bar of 

steel needles working through the holes of the chain plate 

conveyor. In Swedish and German machines fitted with auto

matic filling, the sticks are directly received by inner 

boxes coming on a conveyor, stopping at three locations across 

the width of chain plates, to complete filling in three stages. 

In Japanese machines, sticks are received in trays and then 

transported to separate box filling machines, where filling 

into boxes is effected.

7/ Box Filling - The two methods employed are automatic,fill

ing from the match machine and separate filling in box fill

ing machines.



(a) Automatic Filling - Swedish and German machine manu

facturers offer automatic filling devices, directly 

connected to the natch machines* These are very 

efficient devices and filling ruality is excellent*

In a box of 48 sticks, filling is effected in three 

stages, 'fi sticks at a time* Sticks gently drop into 

the boxes and compacting is effected by vibrating the 

inner boxes*

(b) Separate Filling Machines - Thé Japanese offer box 

filling machines, where trays of well compacted match 

sticks are fed into a magazine, from which they descend 

on to receiving carriers along six different channels* 

Pairs of knives fixed on either side of the channels 

work through slots in the channels and cut into the 

rows of descending match sticks, portioning off bunches 

of 50 sticks in each channel. Then the sticks carrier 

descends with the bunches of sticks, six pushers move 

over the surface of the carriers and push the sticks 

into receiving boxes through a row of ’CITS’. The 

function of the 'CITS' is to sit over the inner boxes, 

holding their sides taut while sticks are pushed in*

A row of pressera then firmly press the sticks into 

the box, to enable closing the box. Since ’CUPS' 

often damage inner boxes by cutting the box edges,

- 3k -
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the Japanese now offer a nuch improved system of 

' IT-iPS*, by which the flaps open up and hold the 

box sides taut only after descending into the ^ox, 

iiy this method, d.amage to boxes is almost fully 

eliminated. The machines are also equipped with 

screen to protect the machine operator from possible 

fires.

The advantages of an automatic filling system over 

separate filling are;

- Fire risk in minimal, since filling is 

effected by gently dropping sticks into 

ihe box, not forcing them in.

- Separate box closing operation is unneess- 

ary.

- Much nanual labour is avoided by directly 

conveying filled boxes to packing nachine.

- Labour requirements are much less.

The disadvantages are:

- Unless charging of ‘-plints is not less than 

5€0,j box contents will be lower. ith proper 

machine maintenance and good quality imported 

splints, the charging would be excellent, and 

filli ng realised to 2* of normal box contents, 

'/ith locally manufactured splints, unless they 

are of excellent quality, charging cannot be 

gur ranteetfr tfo



- Changing of box content.* to say ~C*s or iC*s 

involves stopping the machine for full day, 

to block groove plates. Alternately separate 

sets of groove plates for different box con

tents should be kept in inventory. ¿Set of 

groove plates is expensive.

’•/ith separate box filling machines these dis

advantages do not exist. Contents can be eRang

ed by machine adjustment.

Friction Coating Cf Chemicals - There are three possibili

ties:

(a) Printing of skillets with trade label and side coating 

by ’CTIAyBCN' machine as discussed earlier.

(b) Friction composition application and drying of ready 

printed cardboard sheets in a separate machine. The 

sheets are then slit and cut to outer box skillets.

(c) Passing outer boxes filled with sticks through a 

separate friction machine equipped with drying channels. 

All three methods are in practice.

racking of ',0,s - This can be done by machine or manually. The

machine requires only one operator if fed by conveyor or two if 

fed manually. Hand packing would require about twelve workers 

for the same speed of packing.

There is no change in quality.
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Packing Into Cartons or Cases - >"hile machines are avail

able for this purpose, common practice is manual packing. 

Packets are filled into corrugated board cartons and sealed, 

or they are arranged in a former, holding water proof ocean 

paper and packed. Usually cartons take 10C0 boxes or 100 

packets of 10*s. Ocean paper cases are packed with between 

300-720 boxes i.e. 5C to 72 packets of IP's. This is purely- 

dictated by market nreference.



_ 38

5. c' cici: of APrucmiAT: ;cv

All processes can be broadly classified under the following 

headings:

V  Boxes Production 

2/ Splints Production

3/ hatches Production, Filling and Striking Surface 
Coating

4/ Packing 

1/ Boxes Production

The choice is between one set of high speed machines and six 

sets of slow speed machines. Slow speed machines are prefer

able.

2/ Splints Production

There is no technological difference in splirts manufacture. 

The processes and performance of machines from different manu

facturers are more or less the same. There are subtle varia

tions in machine design. Cost of splints drier is a major 

component in the overall cost of the splints line. Swedish 

and German driers are quite expensive, Japanese driers are 

much cheaper. The Japanese offer should be modified for steam 

heating of air instead of oil fuel heating. Since, ultimately
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the purpose is production of good quality splints, a result 

that cun be achieved by machines from all machine makers, 

the overall cost of the splint line should dictate choice 

of machines.

3/ Matches Production, Filling and Striking Surface. Coating 

The performance of the automatic machine can be analysed 

according to the following table:

Swedish Machinery
Roller Hering Ilanshin

Splints charging : 
system Excellent Good Good Excellent

Paraffin dipping Excellent Good Poor Good

Chemical dipping Excellent Good Fair Good

Drying ejection Good Good Good Good

Automatic Filling
into boxes Excellent Good Good Not available

Separate Filling in 
box filling machines Not offered Poor Poor Good

Friction printing Excellent Good Good Good

Separate frictioning 
m/c Good Good Good Good

The paraffin dipping in Hering machine is only one second and hence 

not acceptable on quality considérât ions. Splints from different
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species of timbers require different periods of time for absorp

tion of paraffin, depending on their resin and moisture contents. 

Swedish machines permit variation from 4 to ? seconds. Roller 

and Ganshin machines have fixed time of 4 seconds which is norm

ally adequate for most species of timbers.

For chemical dipping, the Swedish system is excellent. Holler 

and Kanshin are definitely next best. Hering system does cause 

frequent maintenance problems, as experienced at Asmara Factory 

and in a factory at Amman, Jordan in the experience of the writer.

The v;riter recommends the Swedish type machine, with the reserv

ation that automatic filling device attached to the machine, d^es 

require special skilled attention and demands excellent quality 

of cardboard boxes for optimum results. There are a number of 

automatic electrical controls built into the machine, which require 

services of a well qualified electrician.. Additional employment can be 

provided by use of separate filling machines. In such a case the Japanese 

match and filling machines come second best.

Application 6f friction chemicals to the sides of the box has been 

extensively discussed earlier in t'is report.

If printing is resorted to, "CR..ÎÎDCT" machines or screen printing 

devices are used in practice. "C”A;;i;C>," machine is extremely 

expensive,

.'.lternatcly, separate friction chemicals application machines are 

available. The Japanese machines arc Cheap and good.
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•1/ racking

Packing into "rickets of 10’s ani further into larger packets 

or cartons of 1-CCC boxes, consisting cf fC-C packets of 50’s, 

can he done manually, providing employment to a substantial 

number of vorkers*

Factory personnel requirements for plant using above reconnendations 

is provided under Annex D,



1»?

FC£::ir<l.-: FUTURE TF.C'INICAL AJ' .\ti ... u*/

(a) The report of visit to As/iara Natch Factory under Annex &, 

highlights the major technical problems of the factory. The 

factory manufacturing processes are in a deplorable condition. 

Box filling machines purchased at great cost and operated

for very short time are lying idle and large force of labour 

is employed to fill boxes by hand. The automatic match machine 

is running at 40°' rated speed and output. The chemical process

ing and laboratory require immediate attention. The management 

should demand from the machinery suppliers that the automatic 

match machine be restored to nornal production. New box filling 

machines employing ’FLAT’ filling like the Japanese machines 

should be procured to increase production. Technical assist

ance is badly required to restore this factory to normal runn

ing.

(b) Cnee the implementation of new match factory is approved, 

detailed tender documents for machinery reouire to be prepar

ed. The services of a UNIDO consultant could usefully be 

utilised for this purpose.
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7. yCTL cy LABCt.'K I\TL::aiV2 CCTr.̂ GF. F.-iCrCUEa

Over 40CC such match factories exist in India, The method of oper

ation is as follows:

Splints are manufactured by machine peeling and chopping) with 

sun drying effected in the open. No impregnation is made. Splints 

are packed into gunny bags and despatched by lorries to match factory 

locations, "he match factory owners buy the splints by weight and 

use them for making matches by manual methods of frame dipping. 

Similarly outer and inner box veneers of wood are peeled, chopped, 

treated with "lT.'TACHLCn" or ',ГCn:•;ALDE:!YDL,, to prevent algae and 

fungi attack. These are packed into bundles, wet, sealing off 

air and despatched by lorries to match factory locations. The 

factory owners buy these veneer bundles, and distribute them to 

number of families, supplying cut blue natch paper bits, flour 

for making paste. The families boil the flour in water to make 

paste and all members of the family work in folding the veneer 

to boxes and wrapping them with paper, applying paste. The boxes 

are dried in the sun and delivered to factory owners who pay them 

piece rate of wages at a few cents per 10PC boxes. The boxes arc 

weighed and thus number of boxes computed.

The factory workers then fill sticks into boxes, label them, apply 

friction chemical coating by brush, dry the boxes, pack them into



dozens, stick a i*bel em  ̂pick the* tnin into gross packets ar.! 
despatch matches to the marnet.

This is the way the system operates. It has evolved into a profit

able system over a period of 5C-6C years.

bould such techniques be applicable to Ethiopian conditions! The 

writer feels that it would not be possible for the following reasons

1/ Over hundred such match factories should be located in 

specific areas in the country.

2/ Drying of boxes and splints depend on year long sunlight 

available and absence of rainfall.

3/ Logistics problem of supplier of splints and veneers to

different match factories from factories located near forests, 

because of topography of the country.

4/ Production can be built up from token level to full 

demand level only over .'5-2C years, because training 

will take time.

5/ Brushing of friction coating chemicals is a very risky

operation. A little carelessness can cause serious fires 

and burns to consumers. Such accidents are common in 

India.

6/ Impregnation is an important operation to provide safety. 

This is not done by cottage factories in Indiaj nor can 

this be done by cottage factories in Ethiopia.
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U N IT E D  N A T IO N S

U N IT E D  N A T IO N S  IN D U S T R IA L  D E V E L O P M E N T  O R G A N IZ A T IO N

U N I D O 19 August 1983

PROJECT IN ETHIOPIA

JOB DESCRIPTION

DP/ETH/80/005/11-53/31.6.A

Roattitia Consultant In Safety Match Technology

One month

Date required As soon as possible

Duty nation Addis Ababa, with possible travel in the country

Purpose of proi act To contribute to the development efforts of the country by
strengthening and developing national, institutional and 
human capacities for designing, screening and selecting 
optimal investment projects.

Duties The consultant will advise the Head of the Department of Projects
and the Match Corporation in the establishment of a match factory 
in Ethiopia using labour intensive technologies.

In particular, the consultant will be expected to :

1. Study and evaluate the various offers available to the Government;

2. Review the research results obtained from various species, and, 
if appropriate, propose other species to be tested;

3. Study possible factory locations, and recommend the optimal 
area, bearing in mind raw material locations;

4. Review the current market demand and its rate of growth;

5. Assess the economic size of production facilities;

6. Review the existing technologies for producing safety matches 
of adequate quality with low investments and using labour 
intensive methods, and select :»ie most appropriate one;

Applications and communications regarding this Job Description should be sent to: 
Prefect Personnel Recruitment Section, Industriai Operation» Division 

UNIDO, VIENNA INTERNATIONAL CENTRE. P.0. 8ox 300, Vienna. Austria
7 . 83-59869
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7. Based on Che above, prepare Che cechnical specificacions of 
render'document* and assise Che authorities of the country in 
preparing che feasibility study.

8. Prepare a technical report, identifying therein che technical 
assistance which may be necessary to ensure che correct 
introduction of che technology selected;

The consulcanc will also be expected to prepare a final report, 
setting out the findings of the mission and recor.mtendacions to 
the Government on further action which might be taken.

Engineer or chemist with considerable experience at the policy-making 
level in the production of matches. Experience with the use of 
labour-intensive technologies in developing countries and with 
a wide range of equipment is highly desirable.

English

orr.ation After the 197* Revolution, che Government of the country
embarked upon che National Democratic Revolution Programme. In order 
to promote che development efforts of the country in line with che 
above Programme, ic is necessary ro prepare and implement a 
co-ordinated and balanced development programme based on central! 
plannins. To this end, the Government launched a National 
Revolucionary Development Campaign in July 1978, in order to 
mobilize and co-ordinate the efforts of the Government, public 
institutions and mass organizations. The first action programme 
which ended in July 1979 succeeded in. raising the race of growth 
of GDP by 5.2*',. The second action programme under the Campaign, 
which is planned to end in July 1980, is expected to further 
raise che race of growth of GDP co IX.

In order to maintain these notable rates of growth in future years, 
che Government attaches high priority co che development and 
strengthening of the capabilities of che ministries and public 
institutions for generating and preparing investment projects.
These are ac present weak, as is manifested by che inadequate flow 
and level of investments. In order to redress the situation, the 
Government established the Oevelopmenc Projects Study Agency 
(CPSA) by Proclamation No. 175 of 30 January 1980. The Proclamation 
secs out the objectives of the DPSA as follows :

l. co Idencify, study and prepare projects which are relevanc
for che implementation of che central plan; l

il. co ensure that projects which are identified, studied and
prepared by offices, public and private organizations meet the 
required standards;

iii. to provide consultancy services Co offices, large-scale and 
private organizations when requested, when they undertake 
project identification, study and preparation activities;

lv. co fix standards applicable to all projects.

Accordingly, che DPSA is encrusted inccr alia with the functions 
of seccing standards for the preparation of projects; rendering 
guidance and consultancy services to ministries, large-scale



organizations and the private sector; acting as the focal point 
for the Government in the provision of information related to 
projects, technology and investment; carrying out pre-investment 
studies when necessary; and organizing training programmes for 
project personnel.

The proposed project is intended to assist the DPSA in carrying 
out these functions. It will especially focus on those activities 
that would help DPSA develop self-reliance in generating viable 
investment projects. Thus the project will place particular 
emphasis on the elaboration of standards and criteria for project 
preparation and evaluation; on the development of mechanisms and 
approaches for mobilizing and co-ordinating resources and efforts 
directed towards formulating and preparing investment projects 
and monitoring the results obtained thereof on a continuous 
'oasis; and on the training of counterpart personnel by means cf 
fellowships, seminars and on-the-job training through direct 
participation in the preparation, evaluation and selection of 
projects.

An important feature of the project will be the advice and assistance 
it is expected to provide to the ministries, public institutions,* 
large-scale organizations and the private sector, thus ensuring 
their effective participation in the promotion of a balanced and 
co-ordinated development programme based on central planning.

One of the industries for which DPSA is preparing a feasibility 
study is the match industry. It has requested UNDP/UNIDO assistance 
in order to carry out this study, through the assignment for 
one month of a Consultant in Safety Match Technology.
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AS-SSA MATCH r;.rr03Y  -  VISITED 29/50 DEa>£gR 1983

The consultant observed the various manufacturing operations in the 

plant, and would like to offer the following comments:

CASC-CARD PROCESSING 

Outer Poxes - Process
Iapcriad bundle* of shoot* of cardboard ax* stacked in the 
factory shod* Tho shoots aro fod into a * HEIDELBERG* print
ing machine vhoxo tho company's slogan is printed* Tho shoots

m
aro thou fod into a striking surface coating machine Uiere the 
friction chemical composition is applied in strips. Tho shoots 
pass through a drying touoryaxo received. fod into a cutting 
Machine where they aro cut into outer box skillets, by a punch
ing unit. Tho skillets aro fed into tho outer box Making Machine 
magazine, for creasing, folding and glueing into finished outer 
boxes*

COHCB-TS

Cardboard is humidity sensitive and easily picks up Moisture 
from the air to the extent of upto depending on tho relative 
humidity. High speed outer box Machines operating at 1000 boxes/ 
ttLautegceqvir* dry cardboard for satisfactory operation. So 
cardboard is usually maintained in separate heated chaabers 
under controlled humidity conditions before being fed to the 
Machines. The chanber is equipped with a hydrostat, fans with



dcmpers* Sines Asmara factory outer box aachinss run 
at low speed, such elaborate conditioning is not u«c«ss- 
ary0 But it is a fact that punching of the sheets can 
be more accurate if the sheets are in dry condition«
Two things can be done* The cardboard bundles can be 
kept in a separate closed godown by building a wall 
across the width of the shed, and placing a false 
roof with particle board or some other Material, to 
protect the cardboard froa humidity to a certain extent* 
Secondly the sheets coming out of the drying tower should 
be punched out immediately, since they will have no time 
to absorb moisture* This may ameliorate the present situ
ation somewhat* At present the punching is rough and edges 
not sharp* Six workers ore solely employed for brushing 

off the cut ed/res. The 1ob is messy and the-vork nlace 
dirty* Utiliootely it will be necessary to replace the 
machine which is quite run-down*

(b) The chemical coating is coarse, uneven and inadequate*
Swedish match standard is application of -40 gms/sq« metre 
chemicals on the sides of the box* An estimate of present 
application is about 10 - 12 gas/sq* metre* Modern prac
tice is to print the coating on the sheet in a separate



printing station built integrally into the printing 
machine, The printing is car rise! out in tandem or at 
tho seen time depending on the type of machine used, 
lotterprass or offset. An ultraviolet-cured offset 
printing ink containing rad phosphorus is used. It 
is supplied, I believe by 1 LCRILLEUX LE FRANCE 
INTERNATIONAL, 161 RUE DE LA REPUBLICS, 92301 PUTEAUX, 
FRANCE', Swedish match uses UV cured acrylic resin 
blended with red phosphorus in the ink. While this 
is still considered a secret technique by Swedish 
match, I have seen the process used in Japan by Honshin 
Shaving Company Limited, Swedish match uses 'CHAMBON' 
machines for this job, costing almost a million dollars. 
It is my considered view that a suitable machine con 
be obtained from Japan and the ink from France, By 
this method, there will be a spectacular improvement 
in quality, application will be uniform and substantial 
economy can be realised from raw materials use. Further 
the machines for making friction composition and for 
application of coating and fire hazard con be elisdn» 
ated.

The present 'HEIDELBERG' printing machine can be sold 
to a printing press for a fair price.



(c) The box making machines need to be thoroughly overhauled* 
The creasing and folding are incorrect ana consequently 
deformed shape boxes are produceda Tnis leads to poor 
quality of packing dozens and gross packetsa Unless 
the outer box is folded square packing cannot be improv
ed* The folding mandrels need to be checked and if 
necessary replaced* The glueing is quite inefficient*
A deformed box cannot be glued efficiently* The prest
ing after glueing requires to be looked into by the 
mechanics*

2* Inner Boxes - Process

Seels of cardboard feed into the machine, where blanks 
are punched out for folding and glueing into inner boxes 
over a mandrel* The end flaps are glued and pressed 
before ejection*

COttCNTS
(a) Box quality is generally good* One machine appears 

new and runs at a higher speed* There is no reason 
far this difference in output between the two machines*
It is evident the second machine requires proper mainten
ance*

(b) Punching out of blanks will be much sharper if cardboard 
is dry.

-  "1 -



(c) While placing the purchase order complete technical 
specifications should be provided to the supplier, 
like substance weight, tensile strength in direction 
of travel and across, etc* I shall furnish these in 
a separate note*

Splints Processing

Poplar splints ore imported from Russia* They case 
packed in rings bound by wire* These ere opened up - 
and discharged into o chute, transported by pneumatic 
conveyor to a bin* From bin a vibratory feeder sends 
a regulated supply of splints to the machine bin through 
o second pneumatic conveyor* At the automatic match 
machine the splints are again levelled or straightened 
into the splint magazine* Splints desesnd to the charg
ing unit which pushes them into holes in an endless 
chain plate system or 'Bars'* The bars pass through 
a paraffin dipping station where the splints it? to 
the extent of about 10 nms* in hot paraffin at 140°C« 
Then the bars pass on to ths chemical dipping station 
where the match heads are fixed* The bars pass through 
drying ducts and the match sticks ars finally ejected 
by needle bar on to receiving trays* The troys of 
match sticks ars taken to filling tables where girls 
manually fill boxes with ths sticks*



COMMENTS

There is absolutely no purpose served in opening well 
levelled splints from th« rings and relevolling or 
straightening then in the automatic natch machine, 
without any process in between» This involves waste 
of labour, power consuaed by pneumatic conveyor aysteas 
and valuable floor space* The rings can be opened 
directly at the sa chine splints iaagqxi.no» It can be 
done sinply by removing the plastic cover at the front»
The machine it running at the low speed of 75 chargings 
per minute» At this speed this manual feeding of rings 
can be done in leisurly fashion» There is need for these 
pneumatic conveyor system if splints are produced locally„ 
Then they have to pass through cleaning and sieving operat
ions» With imported splint that has already passed through 
these processes, and well levelled into rings, there is no 
need for conveyor systems» The levelling machine above 
splint magazine can be stopped.

The automatic match machine is in a deplorable condition»
The machine runs at half rated speed producing half normal 
output» Tho machine needs thorough overhaul. The machine 
manufacturers appear to have convinced the technical person
nel of the factory that there is no alternative to running



this machine at present speed, and the only way things 
can be improved is by buying a new machine and scrapp
ing existing one. The chief technician told me that 
the manufacturers have asked for replacement of exist» 
ing hydraulic system by a new hydraulic system of their 
manufacture. Sut will installation of this new system 
facilitate running the machine at normal speed and 
produce normal output? This question should be add
ressed to the manufacturers. In my opinion, it cannot. 
The malady requires more drastic treatment, a complete 
overhaul of the machine, which is completely run down. 
Overhaul can be done in 2 to 3 weeks, if all spares 
are ready,,

I reckon a waste of 1Q£ splints at the charging station 
of machine. This is partly due to shearing off metal 
of groove plates which happens when some iron screws 
of*steel bit? get entangled with splints and descend 
down to groove plate level. It is very easy to reduce 
this risk by installing a long magnet across the splint 
magazine at the lowest level possible. Such a magnet 
is standard equipment supplied with *>№£N00* and 
•ROLLER® machines. I examined the waste from the 
machine at charging. I found a considerable percent
age of broken splints. This is due to misalignment



of grooves with bar holes. This is the job of the 
mechanic. Attention given to this is inadequate.
Roughly 8y£ of waste is due to poor maintenance,

I saw the damaged groove plates. They can be repair- 
ed. This is a common occurrance. In India we have 
over 37 automatic 'ARENCO* match machines. The groove 
plates are invariably repaired locally. I explained 
how it eon be done. It appears the technician is 
not convinced. He told me it cannot be done in 
Asmara. 1 cm of opinion it can be done where a good 
welder is available. Nothing more is needed. One 
set groove plates costs shoot If, as the

technician feels, groove plates have to be replaced 
everytime this happens, an outlay of between £l8p00 
to mayo# $36pQO a year may be needed for this alone. 
The very concept appears ridiculous to me. The mech
anics should be ready for some bard work. It may well 
be, they need training in this kind of repair work.

There is a percentage of oversize splints which get 
stuck to groove plates and prevent further chbrging 
of splints in that line. With the bast or aacninery, 
such splints will pass into normal production of splints. 
The splint suppliers cannot do anything about it. The



cure is simple, Stop the «uciiirie for a minute, open 
the back combs, using an iron !>uok, the splint which 
is Jwseged in the groove is removed, the back combs 
closed and machine started. There is no need for 
a sieving machine at present, since the % of over
size splints is negligible,

(f) China produces very good quality 'ASPEN* splints 
which are softer than 'POPLAR*, It is my opinion 
that 'ASPEN' splints will run better with the *H£RING* 
machine at Asmara factory,

(g) Tho paraffin dipping time in the machine is just one 
second. Normal dipping time for soft splints like 
'ASPEN' is 3 to 4 seconds. With harder 'POPLAR* 
splints it should be ot least 4 to 5 seconds. During 
rainy weather, under high humidity conditions, splints 
pick up moisture to the extent of 1Q?£, wnrle dipping 
in paraffin at 140°C, this moisture first gets boiled 
off before paraffin is absorbed. If paraffin is not 
absorbed properly, the matches will fizzle out on 
firing. This is a design defect for which the machi
nery manufacturers ore responsible. We can improve 
the time to 2 seconds by modifying the cams that
lift the paraffin tank. The manufacturers will have 
to redesign this system.



The chemical dipping table is shaking badly while 
lifting, the movement of chemical spreader is jerky, 
the composition level is uneven. This is responsible 
for variations in sizes of heads and unevenness in 
dipping. This has to be thoroughly overhauled. The 
quality and consistency of chemical composition has 
to be improved as well, I will deal with this aspect 
later in this report.

The absence of positive linkage between chain bars 
is a basic defect in this machine. The bars are 
being pushed instead of being smoothly ;-ositivsiy 
driven by gears. This causes uneven movement which 
can build up to a stage when the bars twist and drop 
down. The pickup gears at the front and rear of the 
machine may lock on to only one end of the bar some
times due to uneven linear movement and this leads 
to twisting and breakdown. This appears to be a 
coosnon occurrance. Thorough overhaul of machine may 
ameliorate the situation somewhat. Nothing much can 
be done otherwise,

FINISHING - PROCESS

The innor boxes are nested into outer boxes manually. 
At the filling section, girls fill sticks into these



boxes aanually. The filled box** are then packed into 
dozens end gross packets,

CC-frENTS

Since girls are paid piece rate wages, they are natur
ally anxious to earn a reasonable wage. So in their 
hurry, they soaetiMS fill boxes inadequate! v ,nd so boxes 
with below average contents result. Box contents vary from 

to 1*8. More often girls are not responsible as the sticks have 

iar»e or ie'orcei heads. In such a case, the box cannot carry 

more than 30-35 sticks without buldging. The responsibility *o 

this falls squarely on the mechanic or dipping table operator o 

the automatic match machine.

Size of Batch heads can be controlled to close toler
ances by proper chemicals processing and thorough over
haul of the dipping table, Swedish Batch coapany has 
established standards for size of Batch heads, as follows:
1 i

---► „ ---- 1 » length of Batch headI
______< d * diameter of Botch head

----------- 171.1 "v
1 t » t hi cane a» or splint

1y should be 2,4
't

should be 1,5 to 1,55



For 2,2 exa splints used at Asaara, disaster of hood 
should be 3,4 ass and length of head should be 5*3m m s .
With coaposition of right density, a 'PEAR SHAPE* natch 
head will fora, conducive to accurate filling and aver
age contents 43 to 50 sticks per box*

The box filling suchine was not working, I was told, 
because of breaking of Match boxes in the Machine*
1 saw it in trial operation and did find unacceptable 
breakage level* But why is it not repaired I was 
told that even the Mechanics froa 'BERING* could not 
repair it* Surely in such a case, they should take 
back their Machine* I know, that, once the Machine is 
sold, and after a few Months tine, the Manufacturers wills 
not accept responsibility* They would blame the local 
Mechanics and quality of boxes for the dosage* I found 
the quality of boxes reasonable enough* So that would 
leave the blase on the Mechanics* This question ought 
to have been taken up with 'HERING* as soon as the Machine 
was installed and started running* Now probably it is 
too late to take it up with theM* It is ny considered 
opinion that the Machine con be node operational by over
hauling and repairs, to a level that waste can be contw. 
rolled to below 1̂ * I did observe a nuaber of defects
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in settings in the machine, Sut it is beyond scope of 
this report to go into the technical details. Suffice 
to say, the machine can be made operational after 3 or 
4 days repairs work and adjustments. The machine has 
not been given proper attention. Maybe, the mechanics 
have not had adequate training. The machine can produce 
upto 50000 boxes in 8 hours, I must mention here, that 
operation of this machine carries considerable fire risk 
to the operator. So rigorous training of the operator 
is essential and responsibility for it devolves on the 
management,

CHEMICALS PROCESSING

1/ Head Chemicals - Process

The different chemicals are weighed out, glue solution 
is added, the whole batch mixed, then fed to a conical 
grinder. The composition is then superficially examined 
by the operator, who adds water if he considers it too 
thick. Then it is mixed by hand and sent to the machine 
for dipping,

COMMENTS

I regret very much to mention that conditions in this 
section are primitive and there is no reason for it to 
be like this. No chemist can function efficiently under 
such circumstances.



The room is boxed in. It must be realised that small 
fires are always possible in this room dried up
chemical composition. If such a fire is unattended, 
it can lead to the chlorate, sulphur, glue etc, catch
ing fire and then the room will be burnt out. Since 
a lot of smoke results from even a small fire, proper 
ventilation is necessary, I recommend construction 
of a separate room just outside the existing tooa of 
dimensions 5 metres by 8 metres, equipped with exhaust 
fen and emergency exit door.

The following equipment are minimal to satisfactory 
operation:

Concial grinder
Mechanical Mixer for Chemicals 
Homogeniser far controlling 
specific gravity of composition 
Glue melter thermostatically 
controlled for operation be
tween 55°C and 60°C - 1
Weighing scale range 1 to lOkgms - i 
Weighing scale range 0 to bOOgms - 1

- 1
- 1

** 1
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The layout maybe as given below:
EMERGENCY

EXIT

Besides, the following laboratory equipment are requir-

1 litre glass measuring cylinders
*
1 litre Measuring conical flasks 
^ » m m m

250 ccs • * -

-  6
-  6 
- 6
- 6 
- f
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(s} I have r*mntionad tbe hnrcp-eniser. ^he nur-ose a* the horcc- 
ganisar ii to blow cir into the composition to unsure 
a porous match hood. The natch head should bo 20 - 25/ 
parous to ensura smooth burning instead of explosive 
burning and throwing out of ember* that can causa sarious 
parsonal accidents to consumers,

--------------- *** *n naat6̂  20 to
25/ by volume,

So generally the practice is to moke the composition of 
specific gravity 1.36 and reduce it to 1,33 by blowing 
air in the homogeniser. It should be remembered that 
in the composition, while grinding, already a certain

percentage of air is absorbed.

(d) A number of unnecessary chemicals are used in awaking the
heed composition, like lead oxide, calcium carbonate, 
gum arable, kolophony etc. They do not have any function. 
The mechanism of a match is to initute an ignition re
action by bringing potassium chlorate and red phosphorus 
into contact under controlled conditions. Normally they 
react explosively. Once ignition takas place, a flame 
is generated by burning of fuels* Potassium chlorate 
is the oxygen giver, sulphur and glue are the fuels.
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To sustain a florae, a flame transfer agent is necess
ary, in this case paraffin in wood. A sustained flame 
is given ultimately by the burning of splint. There 
is no harm in adding many chemicals like thio
sulphate, ammonium acrylate, lead oxide etc* But 
they have really no function. I have provided the 
chemist vithustandard formulations for black heads 
and coloured heads, eliminating superfluous chemicals.

A table of formulation presently in use and formul
ation recommended by me is given below;

MATCH HEAD COMPOSITION

Potassium Chlorate 
1 Infusorial Earth 
Glass Powder 
Potassium Bichromate 
Sulphur 
Zinc Oxide 
Lead Oxide 
Iron Oxide Black

Ikibcr (iron Oxide Red) 
Kolophony 
Animal Hide Glue 
Cum Arabic

Formulation 
In Use

Weight
Kgras —

Formulation
Re

Weight 
Kc

nded

2.250 43.19
0.040 0,77
1.150 22.06
0.150 2.88
0.400 7.68
0.125 2.40
0.125 2.40
0.450 8.64

Lampblack
- »

0.020 0.38
0.300 5.76
0.200 3.84
5.210 100.00

2.704 52.
0.234 4,
0.912 17.
0.052 1.
0.208 4.
0.310 5.96

/70.050 0.96

0.210 4.04
me mm

0.52C 10.00

5.200 100.00

8
8

S
8

8
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(o) The chemiccl proportions used now ore incorrectly match
ed, There ore certain norms, Potassium chlorate should 
be between 50 and 55y. depending on colour of Batch head 
and the speed of ¡natch, consumers like, Arabs in Hiddle 
East like fast ¡notches, Europe and Japan prefer slow 
matches, Indio, East Africa, U,S. prefer medium speed 
matches. Potassium chlorate used at present is 43,19^, 
Potassium bichromate used is 20S8>, It should always be s 
1/L Glue used is 5,76j£, It should always be 10/*, Sulphur 
used is 7,68}*, It should be between 3 and 5 depending 
on speed of match required. Zinc oxide used is 2,4Q£,
This can be from 2,5 to 7,5> depending on speed of match. 
Zinc oxide controls speed of flame, I have explained all 
this to the chemist,

(f) There is no control over addition of water. The total 
water used Including water used for glue solution should 
be 33 to 25£ by weight of dry chemicals. Since no measure 
ing equipment are available, this is being done arbit
rarily, Cnee chemical composition is made, then addition 
of water is a very difficult proposition to control speci
fic gravity. Laboratory equipment is necessary,

(g) Making glue solution is crude, incorrect. It should be 
7fNDembered that glue is the critical raw material for 
match heads. Match glue is specially made with controll
ed grease content, , ash, focc. etc. There are a number



is made only by a few manufacturer*. I know Cooper irf 
L'.S.A, make spocial match glue graded as 2A. I do not 
know naans» and addrsssos of othsr manufacturers. Dr.
Finch is an authority on aniaal glue and synthstic PVA 
and other Polymer Glues. I as sure he will furnish 
ond addresses if written to. His address is:

Dr. C.A. Finch H„A (Oxon), Phd (Oxon) 
pentafin Associates 
13/20 Westand 
'Heston Turville
AYLESBURY Bucks. HP22 5TT U.K.

We recently co-authored a book on Matches Manufacturing 
Technology, published in U.X.

Glue should be dissolved at a temperature of £5 to 60°Ca 
60°C is maxi nur,i, Abovo 60°C the glue starts to lose it*s 
adhesive qualities. Glue is aniaal protein. So a thens-«i~ 
static controlled glue melting water tank is urgently n«ad- 
ed.
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It is standard practice to chock ovary batch of chemi
cal ccrf.?03iticn for specific gravity before sending it 
for dippings The specific gravity should be 1,33 to 
1,36 i,s„ 1 litre composition should weigh between 1330 
to 13o0 areas, This is an extremely important parameter 
and should be done at Asmara, Measuring jar and an accuw 
rate weighing scale are required,

Frictionlng Chemicals - Process

Various chemicals are weighed into the ball mill, water 
added, ground for me: y hours, finally red phosphorus ond 
gum Arabic solution added, further grinding effected and 
composition removed, strained through a sieve and sent 
to machine for coating on cardboard,

CCWENTS

Some chemicals like iron oxide and calcium carbonate used 
are unnecessary. The essential material glass powder is 
not used.

Proportion of chemicals used is not correctly matched.
Red phosphorus used is 41,27/i, This is too low. Not 
less than 50* and not more than 52^ should be ussd



£0

•'c'V y Cun Arabic i.o u u « J ii. «¿„v rhetoric* of ti.o
uO>.l( *■* ̂»-\ Poly jfiio.iw »o i.i —<w,« ooixdo b.iijx~*
sion is generally usdd, to provide improved moistur* 
resistance to ...otches, I have founJ propiofan 50 
by 2hSF ideal for the purpose. I; interested, the add
ress is:

Sadisehe Anilin - i Soda Fabrik A.G.
D-o7Q0 Ludwigshafen/Rhein

I have provided the chemist with the correct formulation*

The table below give* formulation now in use and formul
ation recommended by me:

STRIKING SURFACE h'RICTICH COMPOSITION

Formulation 
In Use

Formulation
Recoixsend-dJ

Weicht Weiaht e#
Krn:is fttjnzs

Antimony Trisulphide a.co 32,85 9,120 11.0
31ack Iron Oxide 1 ,xj 4.93
Potassium Bichromate c.so 3.29 0.290 1.0
Calcium Carbonate O.iC 1.23 se
Gum Arcbic *»«Uw 16.43 2.941 

PVA Crux L^ul— ■/ 
sion. 50J, solids

10,0

Rod Phosphorus 10.05 41.27 15.000 5 U0
Glass Powder - «« 2.059 7.0

24.35 100.00 29.41 100.00



£q

(d) For the size of bull mill in u*«, or least 60 kgnaa weight
of balls should be used, for grinding. Now only
16 bells weighing about 25 ¡«¿¿¡a ure -suu, for proper 
application of chsmicals, the couposixian should be really 
unifom end smooth. This requires good grinding. Anti
mony trisuiphide is difficult to grind. The importance 
of weight of steel bolls can be appreciated when one 
computes the grinding pressure on chemicals, Assuapng
a contact area of ball with chemicals as 0,04 sq,ans,
the pressure exerted by a 2 feeps ball is 2 » 200

d o *  a

* 50 kgas/sq.mra or 5000 kgm*/sq,cm i,e, 5 tons/sq,cm.
If the weight acting,is 4 kgms then the grinding pressure 
will be 10 tons/sq,cgfa

(e) The ball mill in use is the wobbling type. The wobbling 
only provides impcct grinding which is ineffective and 
inefficient. Modern factories use cylindrical rolling 
ball mills, I recommend purchase of a normal rolling ball 
mill of double present mill capacity and use of 150 kgms 
balls, of which EC kgms should be 60 mens diameter balls 
and 70 kgms of 50 rams diameter balls,

SOME GENERAL REMARKS

1 / I see no justification whatsoever for the plant running 
at roughly 50/ normal operating capacity, considering



the fact that cil ray ciuturiuls ur* ¿..iported, barring 
one or two filler chtwiiculs und i’iio âcuir.*,ry are not 
nelly too old comparable wich other planta I know of* 
Tno company only loaws o.onoy daily by i.ot utilising 
capacity. Tilia situación should bo handled vigorously 
end expeditiously without further delay. The company 
should be generating profits by doubling output, to 
finance modernisation of the plant.

A letter nay be sent to 'HERING* asking them to:

(a) Supply a long magnet to be fitted across splint 
magazine with full installation iastructions, to 
minimise breakdowns to automatic match machine.

(b) Clarify if, by replacement of existing hydraulic 
system in the machine with their new system, the 
machine could be run at 140 rp* i.e. rated speed.

(c) Quote for complete overhaul of automatic match 
machine end running it for a uonth at rated capec- 
city, with information about period for which stop 
page of machine is required.

Machinery manufacturers are constantly upgrading their 
machinery with improved gadgets, output, electronic con
trole, outometisotion etc., a degree of sophistication



unsuitable for developing countries,, Western countries 
have r.o alternative due to high lubour wages, I am per
sonally fcailior with over 20 automatic notch 1AR£NCQ1 
machines running in India since 1917, providing good 
quality matches. If quality is poor it is due to poor 
quality raw material, timber, 1 believe the Asmara me' 
machine was installed in 19od, barely 15 years running 
life. It is very difficult to justify replacesient of 
the machine. The machinery suppliers have the obligae 
tion to come down end overhaul the machine, run it to 
capacity for a icor.th, train tne mechanics on ths spot 
and go, While negotiating with ‘HERING* for overhaul 
it may be useful to keep the West Genian Embassy in 
the picture, since indirect pressure is always necess
ary and ‘worthwhile. With promisee of future moderni- 
sation held out, the manufacturers may come up with a 
reasonable quotation, I see no purpose in running down 
the machine further.

While buying raw materials, technical specifications 
should be furnished to suppliers. If interested, I 
can prepare a separate note on specifications.
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£/ It is esseniicl to build up a quality control depart
ment m  tiic motcn factory* Two eJuccted young i&en 
can operate the department, reporting directly to 
mcncgcnjent, riot production manager. If interacted,
I con prepare list of standards for various operations 
in the manufacturing processes.

Finally I should like to thank the aanageaent of eatcH 
factory for giving Be on opportunity to see the factory.

31«12,'983 S. Raaachandran



AN' Tr : VISIT TO B.U’TR BAR - JANUARY 4/5. 10M4
■ , . . ■ ■ ■  . . . .  i ■ *  »  ■ ■

"he ccr’ s'lltar.t the ^hole day of Januarv k, «nine round the vcrhshors o'
B a h ir  B a r T e x t i l e  M i l l  and th e  G orernm ent P o ly te c h n ic .

BAHIR PAR TEXTILE MILL

The w orkshop i s  la r g e  and v e r y  w e l l  e q u ip p e d *

( 1 )  T h e re  a r e  7  la t h e s  o f  d i f f e r e n t  s i z e s ,  th e  la r g e s t  

o f  w h ich  c o u ld  ta k e  in  work u p to  3 m e tre s  le n g th ;

( 2 )  3 B i l l i n g  b & c h iu e s  a re  i n s t a l l e d ,  h o r i z o n t a l ,  

v e r t i c a l  and u n iv e r s a l  ty p e s *  Any ty p e  o f  g e a rs ,  

s p u r , h e l i c a l  e t c *  c o u ld  be c u t ;

( 3 )  T h e re  a r e  2 s h a p in g  n /c a  and can ta k e  work u p to  

400  an s  le n g th ;

( 4 )  A number o f  d r i l l i n g  b / cs a ro  a v a i la b le ;

( 5 )  T h e re  i s  a  good v o id in g  A hop. W e ld in g  o f  s t a in le s s  

s t e e l  can he dono as  w e l l ;

( 8 )  A la r g e  e l e c t r i c a l  w orkshop w i th  f a c i l i t i e s  f o r  re 

w in d in g  a o to rs  u p to  15 IIP and f o r  t c c t in g  purposes  

i s  in  s o r v ic c .  The workshop c u r r ie s  a good in v e n to ry  

o f  s u p e r e n a n c lle d  w in d in g  w ir e  o f  d i f f e r e n t  susses;



(?) A very well equipped carpentry shop id avallabia;

( 8 )  Two fu rn a c e s  f o r  h e a t t re a t ;« v u t  w ork a re  l a  u s e ;

( 9 )  A la r g e  fo u n d ry  i s  u n d e r  c o n s t r u c t io n  and w i l l

be o p e r a t io n a l  in  6 m onths t i n e .  Fer&oua and non- 

fe r r o u s  c a s t in g  w o rk  w i l l  be u n d e rta k e n ;

( 1 0 )  Good fo r g in g  f a c i l i t i e s  a re  a v a i l a b le *

F ro a  o a r  c o n v e rs a t io n s  w i th  th e  n a n ag o r and te c h n ic a l  M an ag er,

I t  va n  e v id e n t  t h a t  th e  w orkshop lias  c o n s id e ra b le  s u rp lu s  c a p e *  

c i t y  to  h a n d le  f a b r ic a t io n  o f  th e  e n t i r e  e p a re  p a r ts  re q u ire m e n ts  

o f  th e  pro posed  n a tc h  f a c t o r y .  V e ry  com peten t m&phine t o o l  o p e r

a to r s  a r e  em ployed b y  th e  m i l l  and q u a l i t y  o f  w ork ap p eared  to  

be good*

BAHIR DAB POLYTECHNIC

H e re -a g a in ., e x te n s iv e  f a c i l i t i e s  s rs  a v a i l a b l e .  7  la t h e s ,  3 m i l l 

in g  m a ch in es , 2 s h a p e rs , 1 s u r fa e s  g r in d e r ,  8 d r i l l i n g  m a ch in e ,

1 v e r t i c a l  b o r in g  m a c h in e , a f o r g e ,  h e a t t re a tm e n t  fu rn a c e  ano 

su n d ry  w orkshop eq u ipm ent l i k e  m e ta l c u t t in g  saw s, com pressors  

a r e  i n s t a l l e d .  Equ ipm ent is  b rand  new and ap p eared  l i t t l e  u s e d .



The R u s s ia n  e n g in e e r  t o l J  us t h a t  th e s e  w ere in te n d e d  b a s ic a l l y  

f o r  t r a i n i n g  s tu d e n ts . b u t e x t e r n a l  jo b s  c o u ld  be u n d e r ta k e n .

F u r th e r  th e r e  a re  c a r p e n tr y *  e l e c t r i c a l  and s h e e t s e t a l  f a b r i c 

a t io n  shops* Equipm ent a r e  new and s p a r in g ly  used*

A T o ry  v e i l  eq u ip p ed  c h e m ic a l la b o r a to r y  w i th  l o t a  e f  t e s t  in s t r u 

m ents l i k e  f la m e  p h o to m e te rs *  Pll u e te r s ,  p o la r in e t e r s ^  c e n t r i f u g e ,  

fu r n a c e s ,  ovens e tc *  a r c  a v a i la b le *  a l l  eq u ipm ent b ra n d  new t a t f  

s p a r in g ly  used*

VATER SCPPT.V AUTHORITY

He s o t  th e  M u n ic ip a l V /a te r A u th o r i tie .*; and was a s su re d  o f  adequ

a te  r e g u la r  s u p p ly *  F a c to ry  re q u ire m e n t w i l l  be around  'fd  c u b ic  

u o tr e s  d a i ly *  in c lu d in g  p e rs o n a l a llo w a n c e s  f o r  w o rk e rs  and s t a f f *

POWER SUPPLY

The f a c t o r y *  w h i le  ru n n in g  a t  f u l l  p ro d u c t io n , w ould r e q u ir e  150KVA 

i » e *  1 2 7 ,3  KV a t  pow er f a c t o r  0 *U 3 . S u p p ly  a t  t h i s  l e v e l  i s  a s s u re d  

d u r in g  n o s t p a r t  o f  th e  y e a r *  «hen th e  new tu r b in e  u n i t  i s  c o o u a is s i-  

osed in  1985 pow er s u p p ly  w ould  bo ad eq u a te *



Me foun d  s t a f f  a t  b o th  th a  i n s t i t u t i o n s  f r i e n d l y ,  c o o p s ra t iv s  

and e a g e r  to  be o f  h e lp *

I t  ¿3 e v id e n t ,  t h a t ,  i f  th s  n a tc h  f a c t o r y  in  b u i l t  a t  B a h ir  D a r ,  

th e r e  w i l l  be a b s o lu t e ly  no need f o r  a s e p a ra te  w orkshop o r  e h e a i*  

c a l  t e s t i n g  la b o r a to r y *  Soso v e r y  b a s ic  t o o ls  l i k e  n a t a l  c u t t in g  

■aw, a m a l l  l a t h e ,  a rc  and gas w e ld in g  e q u ip a e n t and a  c o a p rs s s o r  

w i l l  b e  a d e q u a te *

JANUAM 6, 1984 8 .  O ssachandran
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Visit tc Paper .'¡ill at w'on.ji. Nazareth and State Farm Workshop 

at Awasa

First he visited the State Farm '..’orkshop at Awasa. The workshop 

is equipped mainly with equipmebt for repair and overhaul of 

tractors, bull dozers, trucks and other earth moving equipment* 

There arc some basic machine tools. But from a discussion with 

the Technical Manager, it was evident that no surplus capacity 

was available to undertake fabrication of even minor spare parts 

for a possible match factory located in the area* There are 

no milling machines in the workshop.

The Paper Mill visit was very fruitful. The paper produced in 

the mill is of high quality. Cardboard upto 25Cgms substance is 

produced on specific orders. The Technical Manager told us that 

the mill could easily produce cardboard of upto 380 gms substance 

with pure cellulose pulp lining of one side, provided a minimum 

order of 1000 tons was placed. The mill has an excellent workshop* 

But it would be over ISOkms from possible location of match factory

at Awasa



ANNEX 5

FACTORY OPERATING PERSONNEL REQUIREMENTS

BASIS: 100 million boxes:year or 400,000 boxes in 2 shifts or 7 hours each

OPERATION No. of machines Skilled workers Semi-skilled workers Unskilled workers

Splints production:
Logs transport Manual - - 20
Cross Cutting 1 1 1 —
Billet transport Manual - - 1
Splint peeling 1 2 2 6
Layer Transport Manual - - 2
Spling Chopping 1 2 2 —
Impregnation 1 - 2 2
Drying 1 - - 2
Splints transport Pneumatic + 

manual _ — 4
Polishing 1 - - 2
Cleaning 1 - - 2
Sieving 1 - - 2
Splints levelling 2 - 2 —

5 9 43



N o. O f
Oo-erat io n M ach in es

B oxes P r o d u c t io n

C a rd b o a rd  T r a n s p o r t  
S l i t t l n ç  31 P r i n t i n g  
S k i l l e t  C u t t in g  
O u te r  Box Ma'-:in ; 
In n e r  3 o x  H akia-; 
B o x es T r a n s p o r t

H a tch e s  P r o d u c t io n

Iian u al
2
1
6
a

P n eu m a tic

A u to m a tic  H atch  M akin$ 1
C h e m ic a ls  M aking 
( P r i c t i o n  C h a.aic.'ila  a l s o

in c lu d e d )
2

T r a y 3  T r a n s p o r t M anual

P in U h in - ;

Box P i l l i n g  
P a c k in g
G ro ss  P a c k e t i n j  
C a r to n  P i l l i n . i  
I n t e r n a l  T r a n s p o r t

2
M anual

ft
ft
It

TOTAL:

GUAUD TOTAL:

TOTAL VOUKEIÎià :
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Skilled. Sera^-í3kill;-«i Unski l led

Wor’.au'ja Work 'Î':J Workers

«V — 2
2 2 -

2 - —

6 — —

8 ~ —
— 2

4 6 —

4 2 -

- - 2

2 4
— 30

_ 4
1

— - 8

~'2U 14 J3LSL

- Й . - ?3■ V - 4  ;i •

Ш



PRODUCTION STAFF

S u p e r v is o r  - 2

C h e ck e rs  -  3

E l e c t r i c i a n s  — 2

C h e m is ts  — 2
Q u a l i t y  C o n t r o l le r s  2

C o n t r o ls  la b o u r  and p r o d u c t io n  in  auch shirt.
A ccou n t and ch e ck  p ro d u c t io n  in  each s e c t io n ,  qua lity  
c h e c k in g ,  c o n t r o l  la b o u r  in  r e s p e c t iv e  s e c t io n s .
One i n  each  3 h i f t  to  h a n d le  e l e c t r i c a l  f a u l t s  e t c .

One in. each  s h i f t .
One i n  each  s h i f t ,  r e p o r t  d i r e c t l y  oo fa c to i* y  m anager.

16

CÌMICE

Factory liauager — 1
Administrahion Officer - 1
Accountant - 1
Accounts Clcrk3 - 2
Cashier - 1
Purchase Cleric - 1
Store ïloapers - 1
Store Clerks - 2
Sales Clerk - 1
Secretary - 1
Office Boys - 2
Car Driver - 1
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Anhui 6

S^PPY TCf'R OF MATCH r A f ’nf' nT’3C TN rPHHATTON 

IN TIT. II. AN-, MAI AYS IA I NT IA

’n the process of preparing a match factory project study, the 

Government of Hthiopia recuested UNIDO to assist in chnosina: 

the nopropriate match production technology for the country* 

lTsu-'1lyl this involves the study of various systems in use in 

production processes* As such, it was found necessary to visit 

rone factories in operation in different developing countries 

in order to make first hand observations of some of the techno

logies in operation. To this effect, the Government of Ethiopia 

requested UNIDO to make a study tour -'ossible for a group of three 

;:ronle. This consisted of the Head of Policy, Planning and Co

ordination from the Ministry of Industry,a Project Analyst/Senior 

^coromist from the Development Projects Study Agency, and a Match 

Technologist from UNIDO (on contractual basis). UNIDO approved 

the study tour and a brief review of the tour experiences is given 

below*

THAI MATCH COMPANY, HA>.t-KCK

Thai match company is a subsidiary of Intcrmrtch ^ ’eden AD, Jonkop- 

irg. The company is operating two factories at present, an old one
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u^ing pretty r nciert machine»*}* in Bangkok and a re’-.' facfory v«inc; 

■"ore modern machinery. It is their inte"tion to gradually reduce 

-¡reduction in the old factory and close it and shift all operations 

to the new plant. Both factories were visited by the mission»

1/ The factories use splints imported from Sweden;

2/ Boxes are mainly of cardboard. High speed machines

are in use. Since a section of the market still prefers 

woocen boxes, about 25°'. of production is with wooden boxes;

”/ The car-̂ b oard outer box skillets are ready printed with 

trade label and side coating chemicals and imported from 

the Philippines Match Co•, also a subsidiary of Internatch 

Sweden AB;

1/ 7.D and F.H type continuous match machines, over BO years

old, equipped with automatic filling are running very 

well in the old factory. Cne *'L2 machine about 1*: years 

old, with automatic filling is running in the new factory. 

A second KL2 machine is under erection;

5/ Pre—mixed chemicals imported from Sweden are used in both 

factories.

The finality of matches produced is excellent. Ail operations were 

studied in some detail, Since splints are imported there are no 

timber processing operations*
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: ;IA ^r iAPIIA FAQTOr.Y, TUNGr.PK

This plant uses Japanese automatic match machines, Japanese card- »

board box making machines, Japanese closing machines and a mix of 

Japanese and German box filling machines» Packing is clone manu

al ly,

1/ The factory uses splints of local manufacture located 

in a remote area;

2/ The snlints are coloured but of fairly good quality;

“/ The charging in the automatic match, machine was ab o u t

92-05" , very good indeed for locally manufactured splints»

Tvc dipping is of mood quality as evidenced by burning 

duality of the matches and the correct filling of boxes 

with sticks;

4/ Quality of boxes produced was ¡rood. slow speed box making 

machines are used;

5/ Filling of boxes in the Japanese box filling machines 

was good and waste was minimal» 'iaste in German box 

filling machines was higher# This is evidently due to 

the fact, the German machines are very old and employ
«

the " CTP " system of filling# Japanese machines are 

new and employ the " FLAP " system of filling;

6/ All packing operations are manual, Yater proof ocean 

earner is used for making containers carrying 600 boxes

each»
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This is an old factory which has evolved fron a purely labour 

intensive cottage industry to a semi-rechaniscd plant* To the 

layout of machinery is somewhat lop sided, loc.ated in 3 different 

buildings*

•■■LAVSIAr VATCh CC. T̂ .P-AK
An old factory was nurchased and second hand machinery from Europe 

brought in and installed, But the machinery u s e d  are a mix of Hew 

and c U  type Arenco machine»*

""he ho:- making machines are the latest high speed ones* Cardboard 

is imported from Sweden* The outer box bar machine uses ready print

ed skillets, with friction coating also printed* The skillets are 

imported from Philippines*

Boxes go by conveyor to a VAT dozen packing machine* 100 such doaen 

packets are filled into cartons by hand* There is considerable compe

tition froa other manufacturers and so the company is making wooden 

outer boxea as well, to satisfy customers in a section of the market* 

The wooden boxes produced are of poor quality* A separate friction 

ing machine is used to coat the sides of the wooden outer boxes with 

striking surface chemical composition*

%
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::atch factory at klala t re\ga.v n u, Malaysia

This factory was closed for two days due to some local festival 

and could not be seen* A talk with the managing director over 

the phone, revealed that it was a completely Japanese plant and 

the directors were satisfied with the performance of the machinery*

•¿.I..M.CO.LTD* MADRAS, INDIA

This is a subsidiary of Intermatch Sweden AB, The factory is over 

50 years old* There are 6 continuous automatic match machines inst

alled but only 4 were in operation* The factory produces 3,5 million 

boxes per day,

1/ All splints used are of indigenous manufacture, procured 

from a host of splint making factories operated as cott

age factories;

2/ Box making machines are the latest high speed type and 

cardboard produced in India is used;

3/ Outer box skillets are printed in a ' CHAMBON 1 machine 

installed in air conditioned room, friction chemicals 

are also printed on the sides of the outer boxes*

On the whole, the visits to factories were educative and the mission 

obtained a «rood appreciation of the techniques involved in match making»

- 86 -
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Timber processing operations could not be seen, since all facto

ries visited used either imported or locally produced splints from 

different factories located at remote places.

lie should like to mention here that we had little time to study 

factory operations in great detail because of the time schedule 

of the tour* All match factories in Thailand and Malaysia are 

located at distances of l00-250kms from towns and much time was 

spent travelling by car to the factories. The factory managers - 

concerned were kind enough to provide us transport from town to 

factory and back*

We wish to express our sincere thanks to the factory managements 

for the cooperation and courtesy extended to us*

Tadewos Ilarege-work

Getachew Mamecha

S*Çamachandran

MARCH 6, 1984
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