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1a 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 mamufacturers 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 mainten-
ance, Japanese machinery are suggested for box and splints making
processes, and Swedish machine for match makings 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 operations UNIDO assistance may

also be needed to prepare detailed tender documents for machinery.




INTRODUCTION

The Government of Ethiovia launched i 1978 a National
Revolutionary Development Campaign in order to mobilize and co-
ordirate the efforts of the Govermment, public institutions and
mass organizations. It attaches high vriority to the develovment
and strengthening of the capabilities of the ministries and public
institutions for generating and preparing investment orojects ard
therefore established in 1980 the Cevelovment Projects Study
Agency (DPSA).

Technical Assistance wvas reguested to UNDP for a oroject of
"Assistance to the DPSA" (ETH/80/005/A/01/37) 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 vrivate sector, thus ensuring tneir effective participation
in the promo“ion of a balanced and co-ordinated develomment 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/UNIDO assistance in order to carry out this study,
through the assigmment for one month of a Comsultant in Safety Match
Technology to advise the Head of the DPSA and the Match Corporation
in the estadlishment 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 undertcok this mission
from 23 Decexber 1983 to 18 March 1984 (split mission). It was
originally planned for a duration of one month, His origiral duties

cesss 8re given in the Job Description in Anrex 1. It was howvever coxtended




by 0.7 m/m so that Mr. Ramachandran will be able to accompany
Fthiopian officials on a twvo-week study tour to match factories in
. Thailand, Malaysia and India and upon the mission's return to Ethicoia

discuss tne mission's findings and finalize his recommendations.




3. BACKGRQUHND

The Ministry of Industry of the Government of Ethiopia conducted
feasibility studies in 1981/82 for a new matches manufacturing
plant in the countrye. As the result of the study the technical
and economic viability of the project was established and enquir-
ies vere sent out to different machinery manufacturers and offers
received, A Canadian firm of Consultants, Meusrs.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 Developwment
Projects Study Agency (DPSA) for intensive economic and techrical
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 té conduct an intensive and extensive economic analysis, includ-

ing:

forecast of country's demand for matches projected till 1993

estimation of current consumption

financial analysis of the project
- investigation of raw material sources and avajlability

This work is in progress,




Samples of five different species of timbers:
Croton macrostachyus
Albizia spp
Polyscias ferruginea
Podocarpus gracilior
¥keburgia capensis
were sent to the laboratories of Swedish Mat:zh Company in Sweder
for assessment, The Swedish Match Company recommended 2 speciés,
' ALDIZIA * and ' PGDOCARFUS GRACILICR ' 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 ccaditions in the country, the appropriat-

ness governed by level of mechanisation of plant relevant and

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

skills available, employment potential etce 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 2 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 oriel consideration
of the studies made already and report of the firm of Canadian

Consultants may bec appropriate,




Feasibility Study {cr Establishing a atch Factory Conducted by

the Ministry of Incdustry of the Provisional Military Government

of Zthiopia aurust, 1982

The saliert points in the study are the following:

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

(2) Adequate quantities of suitable scft wood, the major
rav material, are available in the country,

(3) Inadéquate statistics of imports and possible smuggling

. of matches across borders make it difficult to establish

correctly the present matthes consumption in the country,

(4) Twc methods were used ts project matches demand in the
countrye.

a, Past Supply: Statistics of supply and sales of
matches during period 1973~81 indicated erratic
supply figures and inefficient distributirg system,
Still a growth rate of 15,8% was registereds For
demand projection purposes a growth rate of 13%
was employed,

be End Use Method:

(i) Cigarettes Consumption - Cne match stick to light
one cigarette is assumed.
On this basis an increase
from 36,4 million to 63.8
million boxes annually from
1980/81 to 1989/90 is reckon-
ed, An average growth rate

of G.8% is taken,




(ii) Candles Consumption - It is assumed that each candle

(iii) Household Use =

requires 2 match sticks to lighte.
Average supply of 15.4 million
candles accounts for .62 mill-
ion boxes annually,

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 8047 million
to 113.8 million during 1980/81

to 1989/90.

The total of these figures registers an annual demand of

11747 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 productionacapacity is established,

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

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

Pulp and Paper Factory has additional capacity available to manu-

facture cardboard for inner and outer boxes,

(7) 3ite at Assela in Arsi region is proposed from considerations of

access to raw materials, mainly timber and cardboarde




(9)
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(21)

(13)

A realisabla production capacity of 10 million boxes ver year

is assumed,

The production process chart is given,

Construction cost for 2C00 square meters building is reckon2d
at 1,2 millicn Birr,

Total fixed investment cost of 11,7 million Birr is planned,
of which 9.1 million Birr would be in foreign currency and
the res*t in local currency. Adding working capital of 2,3
million Birr which includes 352,000 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,

itaw materials imported at Asmara factory constitute 66% of
cost of production. This could be substantially reduced
when local raw materials are used,

The following cost price break Jdown is worked out:

Cost of production of one box ~ Birr ¢,05
Excise Charges - " c.04
Transaction Charges - " (C,0084

TOTAL : -~ ZDirr 0,10 excluding Income
’ taxes,
adding Birr 0,02 ad hoc, an ex-~factory price of Birr 0,12 is

-

assumed,

eee/
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Se

‘resently matches sell at between Birr 0.?5 and 2irr .25,
As per projected income statement, the project yields 2,1
million Birr in first year through 4th year, 4,3 million
Birr in fiftiu year and then drops to 2,5 million Birr when
income taxes cocme into effect., Internal rate of return is

reckoned at 57.5%.

Project will provide employment to 91 personse

¥valuation of Swedish llatch Company's Cffer by Canadian

Consultants

Swedish match company's offer of machinery is considcred
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 layou..

On the whole they consider the Gwedish match technology
suitable for Ethiopias But they consider the outer box
making machine, inn2r box making machine and wrapping
machine technologically inapproupriate,

They consider production capacities of all the other machi-

nery mantfacturers offers inadequate,

ed are from !lering, Roller, C.ITOH f. Co, Union Engineering,

Other offers consider-~




~umitono Cornoration and Lanshin Shaving Co. ‘ividently the
consultants d¢o not know that except for fanshin Shaving Co.,
the other Japanese offers are from traders vwho offer the same
nroduct produced by one Japanese manufacturer. ilanshin
Shaving Co. manufactures different designs of match machi-
nery. ioller and llering are well known German machinery
manufacturers,

All the offers are compared in respect of financial outlay,
They consider prices quoted by Swedish Match Coe inordin-
ately high,

Stear Turbo generator is recommended,

Machine tcols 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 Tthiopian conditions since
they adopt complex systems demanding superior tecanical skills and
know~-how and they are sensitive to ouality of cardboard because of
the high speed operation. The writer considers the latter point

as .rell taken, ©Out the question of technical skills is not relevant

to Tthiopian conditious.




again the need for a Turbo Generator cannut be justified since
fuantities of waste wood availahle are inadenuate, A small steam
koiler is necessary to supply process stecam cidl ¢2an he operated with
waste fuel and auxiliary oil firing facility. Tower supply is not
expensive in the region where the plant will Se locat2d, The con~-
sultants visited the Asmara Match Factcry, a Saw Mill gnd Blywoc.d
Factory in Zthiopia and Swedish Match Plants at Vetlanda in Sweden,
Zddy latch Cntario, Capada and Bryant and }ay in U.K., before sub-
nitting their report.

They recommend the 3wedish match offer subject to some modifications

and clarificationse.

DP5A Study

This study is now in progress. It will inccrporate elements from
the UY¥IDC Consultants report, with comments on the report and will
be submitted to tie Government for finul 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 Tthiopia works out to 7-8 boxes per capita or




ebout 250 million boxes per year., This does appear somewhat higher
to projections made by Government studies. The aAsmara Factory is
now operating at S50% of normal capacity. There is a scheme to *
initiate steps for bringing the production up to 70 million boxes
annually from the present produntion of 40 million., This result
should be achieved by the time the newly plarmned factory is commis-
sioned, So the production capacity of the new wanufacturing plant
may be 150 to 770 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 ull types are produced to
this standard capacity, which in turn governs the matches product-
iorn of a factory, Single shiit operation will produce half this

capacity, 7The number of working days per year is taken as 2635,

Raw llaterials
The discussion with Paper Mill Pngineers and Management
at Wonji has confirmed the fact that the ¥ill has:
= Adequate surplus capacity to meet the match factory's

requirements of cardboard for outer and inner boxes and

wrapping paper for packeting,.




- The equipment can produce right quality of cardboard
for boxes. The mill can produce cardboard up to 35U gms
substance, well above requirements for matchboxes underclose

tolerances of thickness,

Timber

albizia and Pocdocarpus Timkers, ad:quate for 30 to 35 years of
matches production are available from forests located near towns
of Bahair Dar and Awasa, This would take care of possible expan-
sion of production after 10 years., UScheme of a8fforestation will

ensure continuous supplies of timber,
Chemicals’
dost of the chemica2ls and glue will have to bhe 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,
- alleweather net_work of roads will ensure distributinn facil-

ities for matches produced,

Croduction Technology Appropriate to the Cohuntry

Defore making a choice of technology suitable to Fthiopian 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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Cuttiag Logs To Billets

A portable chain saw is rood 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. Anyv one of these saws will serve the purpose,

Debarking

This can be done manualiy 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 {t 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,

Sglint Chogging

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,




D S—_

2/

T™is layer is then fed to the chonping machine, The

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

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

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

ol gears by the machine, JMfter 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 accugacy of movement of ewery lengih of
veneer in the layer, Usually some sliding of veneers
over one another takes place, due to dust betweer veneers,
inadequate gripning by the rollers and resistance to pro-
pulsion offer:d by the pressure roller on top of the layer,
S50 this machine generally pnroduces rather ncn uniform
splints, as much as 15 to 2¢% often, the higher figure

resulting from blunting of cdges of the milled rollers.

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 ninion engages the rack and
moves the entire plank by distance ecrual 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




a pressure roller on the top of the leyer, close to the
knife keeps the layer firm and tight for chopping. This
. improved design does reduce the percentage of non-uniform

splints considerably. DBut still thecy 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,

Imprecsnation

Cnce uniform ruality splints are nroduced, 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 amsoniom phosphate 3¢ solution maint-
ained at a temperature of 10 to 45°c.

(b) All Splints should remain compliutely 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 tesced 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 helt convevor which res
noves them from the solution and carvies them forward to the

drier., any machine which meets these conditions can he used,

Snlints Jrying

There are » number of driers available, ‘et impregnated splints
are fed on to a stainless steel perforated sheet conveyor, per-
forations usually about 2Ymms 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 minutz. Hot air
is used tos dry splints, the drying controlled over sections of

the cenveyor to ensure complete drying at the end of the conveyor,
Forced and induced draft ‘cns 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, pres=ure drop of air across

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

Basically the drier should get rid of 711 moisture in the splints
and nroduce well dried splints to enable proper polishing in the

subsequent operation, Any drier that does this job is acceptable,




The consicderations involved in buying tke drier are:
(a) Conital cost of drier.
(h) Tost of fuel to operate the drier,

(¢) Total fan power used,

The tyvpe of fan used, proneller type or axial flow type ma2kes 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 pree-
sure at times of excessive wet fuel would be the ideal choice.

The steam can he generated at pressure of 8-10kgm/sqecm to heat
paraffin to temperature of 150% and provide low pressure steanm
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 ret 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 mood soft wood, polishing is completed in 10 to °5 minutes,
There is very little to choose of this equipment from one manu-

facturer to another, The cheapest should be good enough,.




Cleaninz Solints

In this overation broken svlints and svlints of shorter length

are removed for svlints of standard lensth, L2 mms, This is

usually achieved by a perfc-ated aluminium plate, verforations usually
of diameter 2 to 3mms over 1/3 5f splint length and symmetrically
made to ensure that every splint vpasses over tvo-or three holes,

The plate is subjected to a reciprocating movement, by which splints
of shorter length “all thrnugh the holes and are rejected. Correct
length solints pass over the holes and are then conveyed to the

next overation, namely sievirz.
The efficiency of this machine depends upon:

(a) Regulating splint feed to ensure that each and every
splint-passes across two cr three holes. Excessive
quantity of feed will enable cdefective splints to
pass along with good splints., Low feed will reduce
production,

(b) Design of size of holes, Too large holes will r2sult
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 furpose, since all the three factors
mentioned above can e locally adjusted and rectified by a few

trial runse.




oieving Splints

This operation eliminates splints of higher thickness and Jdeform-

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 tre moving screen is endless, the thichk splints
drop off when it passes the bottom,

There is nothing auch to chocse from. All manuracturers 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 hox 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 tn the sides of the box in a separate




onerations If a printed label is to be affixed to the outer box

we need a separnte machine for doing this, Some German rachines

do have a printing unit attached to the outer box machine, where -
a reel of cardoboard passes through nrinting stations, a drying
unit, then the creasing operation, folding and glueing before
ejectior on to a conveyor, DBut no machines are available that

are btuilt integrally with the outer box machine where the side
coating chemicals are alsoc 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 dryi.g,
these sheets are fed into a side coating chemicals application
machine where strips of chemicals are applied at the appropriate
locationses These sheets then move up a conveyor for drying, After
drying the sheets are slit and cut into skillets and subsequently
fed to a tox making machine, Here %1 machines are involved, The
printing unit, the chemical coating unit and drier, the slitting
m/c 2nd the cutting machine., All these are small machines, whose
total cost will a'd up to less than 3C% of the cost of a "CHAMBON" .
machine., In some modern machines the label and side coating are

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

ilternative B ¢ The striking surface coating can be printed on

the cardhoard at the same time the trade label is gprinted, This
is perhaps the ideal way to perform the operations. 3ut it is
certainly very expensive, .t present only " CiHiMBCN " Co, in U.Ke.
rake the machine for printing label and side coating chemicals
on to the cardboard rcel-, from which box skillets are s}lit and
cut, for feeding to outer box machines. There are 2 machines
involved, the nrinting 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 cverating speed, For the outout visualised for the
nev match factory, about 180 million boxes/year. cnly one Swedish or
German make machine is adequate, since they operate at high speeds of
1000 boxes per minute. Japanese machines overate 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) 1In case of a breakdcwn, the entire factory production

will come to a halt., In a daily outhut of over 700CCC
boxes, the nuantity of busfer stock that can be held in
storage is limited by considerations of overhead storage
space and quality deterioration in storare, Ixcessive
weight of boxcs will tend toc c¢rush and deform hoxes at
the bottom. On the contrary, acquiring a number of slow
speed machines vwill not affect production in case of break-

down of one machine,
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(h) oSlow speed machines are much simpler in oneration end
easy to maintain., JIpare parts coula be locally fabricat~
ed.

(¢) Yore workers can be enployed by using slow speed rachines,

(d) Longer glueing time helps reduce waste with slow specd

mach’nes,

(e) The price of the high speed machine 1is high. So acquir-
ing standby capacity is expensive in initial investment

coste

Inner Box Making

Usual practice is to punch out blanks from reel of cardboard and
then crease and fold the hox and finally éluc the end flaps., Diff-
erent patterns of foldine and glueing determine the profile of
~unched 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 *,2%, Again we have high speed machines
operating at speeds of 10CC boxes/minute and slov 5 .eed machines

at 200-250 boxes/minute, In determining vhich type machine is
appropriate to Ethiopia, all considerations mentioned under

outer box making apply equally to inner box machines. <Lthere are

three additional important considerations:
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tlost of the spare purts for the rnachine have to be
inported. Decause special clloy steels are used for
the purching unit and the Lox 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,

Yeed to supply cardboard of cood stiffness and low
moisture content to the inner boxXx machine to ensure
sharpness of hish speed punchine of blanks and reduc-
ing waste, Swedish Match Co. for instance stipulates
pre-~treatment and conditioning of cardboard reels in
warm chambers to recuce moisture, just beforec feeding
the machines, The writer installed six JUL 2 inner
box high speed machines in Algiers and two special
chambers were bLuilt for conditionine cardboard,.

The Swedish Match Company's test report on Ethiopian
cardboard indicates machine direction stiffness at
9C% rclative humidity and 23°€ temperature as 100 for
3CCzms substance and 76C for 33Cgms substance against
Mg standard of 250 ond 380, which is obviously low
and ~ill cause problems cduring hiph speed punching.
The cross direction stiffness is compatible, Creasing

cuality is inferior ans thickness of board higher,
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Chemicel

“"hile considering floor space recuirements, it is
recessary to talke extra pre-conditinning chambher
area as addition to actual nachine space, It is
interesting here to make an approximate comparison,
Jix Japanese combined inner hox and outer Lox and
closing machines take up 8 x 7.3 = 43.8 square
meters space. ' high speed outer box and 1 high
zpeed inper box machine take up 2C square meters
floor area. iesides the inner box machine recuires
duct to carry off punched out pieces which takes up
some additional arez, If we add area of cardboard
conditioning, it would exceed the floor space-re—

cuirements of six sets of slow speed machines,

Dipping - Automatic Match lachine

ihere 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 ' ZTINIGNTINTD ' onto the machine
splints nagazine by a levelling device, This is a
fairly simnle cdevice and system use:l is the same,

Only control of splints level in the hin is photo
electrically controlled in Swedish machines, whercas
in Japanese and other machines this is visually con-

trolled and pneumatic conveyor actuated every time

level becomes low in the bin,
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Charcine of plints - In this oneration the ' TI.AIGHT-

WTL' splints descend in the magazinre, are vibrated
mechanically to fall into a set of plates vith grooves
that hold one set of splints at a time, The sroove plates
nmove 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 stecl 'CCIIDS'., The loading bar moves forward
to enable the splints to be physically pushed into the
bar holes to a depth of about 4 to Smns. As the loading
bar retracts the chain plate bar moves, bringing into
position 2 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 wastes 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 treateds Ais the groove plate re-
tracts and a fresh set of splints are vibrated into the
grooves, a set of 'UUIL'TL CUNLS' gets into position orver
the lenzth of the splints and a set of 'LOTTGH COMDS'

rises to prevent splints from sliding back., “ow the




splints are locked and cannot move ¢xcept in forvard
Airection, This movement is provided by the loacing
har which moves an exact distarce to enable splints
penetrate about imms into chain plate holes, as the
loading bar retracts a set of 'CL7AYTI'G ZCiBS' 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 novement commences, The
Japanese machine has copied this system sith some
trivial variations to overcome possible patent in-
fringement. Thez German ma:chines employ a different
sysiem altogether, liere two sets of combs, one behind
the other with a gap in between, moye flush to each other
while charging of splints takes place and separate dur-
ing retraction., Technically, this system is more com-
plicated and chargzing of splints over a pcriod of time
gradually deteriorates and maintenance is somewhat more

difficult, according to the experience of the writer,




Dipping In "ot Paraffin - This opcration is critical

in determining quality of matches produced. The chain
plates carrying splints pass slo/ly over a bank of hot
plates, to reduce the moisture content of the splintse.
Then they dip in hot paraffin at a temperature of 140°¢C
to a depth of about Smms for a period of 4 to S seconds,
~s they come out they again pass over a set of hot plates,
subjecting the splints to an ambient temperature of
50-60°C, to enablc 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, OUtherwise
the match 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) ‘oisture content of splints.

(b) Temperature of paraffin,

(¢) Depth of dipping in naraffir,

(d) Period of dinping in paraffin,

Therc are broadly three systems in use, The Svedish

machines employ two methods, one by allowing the splints




4/

¢ip about Smms and rove inside a tanik of hot prraffin
for a period of 4 to 3 seconds, splints clearing the
tank after the reriocd or have a pressure har rress

2 certain number of chain plates, eicht of éhem cene-
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,

With 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
¢isadvantage is that the period of dipping is not adjust-
able., The 'IERIYG' type German machine barely allows
one second dipping. The 'RCLLIR' nmachine permits 3-4
seconds dipping. The Japanese machines also allow 3-4

seconds dipning, but the period is not acdjustable,

Dippinzg In Zhemical l'ead Composition - Splints condit-

ioned after dinning in paraffin move on to the chemical
¢ipping station vhere match heads are affixed, by dipp-

inz the splints dnto a bed of chemicals about 5mms deep.
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after lifting from the bed, the snlint conveyor chain

plates pa-s into a Aryinc chanber or szection where they

are slowly dried. There are at least three systems in

practice for chemical dipping.

(a) Rotating lound Table - This is the old Swedish

system, Chemical composition is manually fed to
a container situated at one location on the round
table, Ly neans of a levelling device, a uniform
thickness of the chemical composition is spread
over the surface of the table as it slowly rotatess
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 tihe table to effect dipping. After the bars
1ift up, the table moves, bringing in a fresh layer
of chemical composition for the next dipping. There
is a defect with this system. T“resh chemical com-
position is not presentcd to one half the chain
plates, because the table cannot be rotated faster
to ensure that chemical compositioﬁ is being pushed to
the periphery by centrifugal force. Due to slov speed
n? rotation of the table, fresh chemical commosition is
not presented to one half section of the svlints carrying
chain plates, vhile dipoing. Increasing speed of rota-
tion of tadle would push the composition outwards to the
periphery by centrifugal force resulting in very uneven

dioping.

o 7 ! ! ' [ ' '




(r) This Aefect vos rectified by 3wedish latch Co.,
by a new system. ilere composition from a tank
is nicked up by a movinpg e¢ndless 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
dippinge 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,

(¢) A third methad used by Gerran and Japanese mach-
inery manufacturers is to have a long rectangular
table with a chemicals levelling device moving
over the table, after every dipping operation.
The table as a vhole is lifted hydrauvlically on
to a set of chain plates full of splints to effect
fixing of heads, ‘uzlity of dipping is quite
cood, but weekly maintenance of the table and

the levelling device is absolutcly necessarye.

Drying (f Match Heads

This is usually achieved by moving the chain plate match sticks

conveyor in an S-movement over a length of about 8-9 metres in botk

directions te conserve floor space, for a veriod of L0 to L5 minutes




e/

7/

before the sticks are pushed out of the holes. Two systems
are in use, In one system used by Japanese machine nakers,
the chain plate conveyor a:zsembly is enclosed on Loulh sides
ané front of the machine and varm air at temperature of 40°€
is circulated to effect dryinge In thé Swedish and German
machines, only thc top two rows of chain plate conveyor are
enclosed and hot air at 3C-50°C blown over the sticks. -So
in this systen ambient air drying takes piace for about 30
minutes and hot air drying for the rest of the period, BEoth

systems are gfood.

Ejection Cf Match Sticks - This is effected hy a bar of

steel needles working through the holes of the chain plate
conveyor, In Swedish and Cerman 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 scparate box filling nachines, where filling

into boxes is cffected,

Box Filling =~ The two methods employed are automatic, fill-
ing from the match machine and separate filling in box fill-

ing machines,




>

(a)

(b)

sutomatic Filling - ISwedish and German machine manu-

facturers offer automatic filling devices, directly
connected to the match machines. These are very
efficient devices and filling cuality is excellent.
In a box of 48 sticks, filling is effected in three
stages, *6 sticks at a time, Sticks gently drop into
the boxes and compacting is effected by vibrating the
inner boxes,

Cenarate Filling '‘achines - 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 5C sticks in each channel. Then the sticks carrier
descends with the bunches of sticks, six pushers move
over the surface of the carricrs and push the sticks
into receiving boxes througzh a row of 'CUT'S', The
function of the 'CUPS' is to sit over the inner boxes,
holding their sides taut while sticks are pushed in,

A rov of pressers then firmly press the sticks into

the Lox, to cnable closing the hox. Since 'CUDS!

often damage inner hoxes by cutting the box edges,
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the Japancse nov offer a nuch improved system of
1ETAlET, by vhich the flaps open up and hold the

box sides taut only after descending into the hox,
Sy this method, damage to boxes is almost fully
eliminatcd. The machinces 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
the box, not forcing them in,

- Separate box closing operation is unneess-
arye .

- Much nmanual labour is avoided by directly
conveying fillerd hoxes to packing nachine,

- Labour reruirements are much less,

The disadventares are:

= Unless charging of <plirts is not Jess than
2€%y hox contents viill be lower, - ith proper
machine maintenance ancd gnod ~u.lity imported
aplints, the chorzing would be excellent, and
filling rrallsed to 2% of normal box contents,
“ith locally manufactured splints, unless they

sre of excellent ~uality, charging cannot be

Jsui ranteed o 96%.




- Changing of box centents to say 5€'s or il's
involves stopping the machinre for full day,
to black greoove plates., alternately separate
sets of groove plates for cifferent box con-
tents should be kept in iaventory, Jet of
groove plates is expensive,
‘/ith separate box filling machines these dis~
advantares do not exist, Contents can be ¢hang-

ed by mechire adjustrment,

58/ Friction Coating Cf Chemicals - There are three possibili-

ties:

(2) Trinting of skillets with trade label and side coating
by 'CIAMECN' machine as discussed earlier,

(b) Friction composition apnlication and drying of ready
nrinted cardboard sheets in 2 separate machine, The
sheets are then slit and cut to outer box skillets,

(¢) Passing outer boxes filled with sticks through a
separate friction machine equipped with drying channels.

All three methods are in practice,

9/ “acking of “0's ~ This can be done by machine or manually, The

machine recuires only one opcrator if fed by conveyor or two if

fed manually. ['and packing would require about twelve vorkers
for the same speed of packing,.

reg

“here is no change in nunlity,




10 Packine Into Cartons or Cases = ~hile machines are avail-
=~

sble for this purpose, common practice is manual packinge
Packets are filled into corrugzated board cirtons and sealed,
or they are arranged in a former, holding water proof ocean
naner and packed, Usually cartons take 10C0O boxes or 100
nackets of 10's, Ocean paper cases are packed with between
500-720 boxes i.e. 3C to 72 packets of :C's, This is purely

dictated by market nreference,

— ——
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S. CIZUICT  ©F  APDROIRIATI TRCUMCLGOY

all nrocesses can he broadly claszified under the following

headings:

1/

2/

*+/ Boxes Production
2/ Splints Production

3/ latches Troduction, Filling and Strikingz Surface

Coating

4/ DPacking

Boxes roduction

The choice is between one set of high sneed machines and six
sets of slov speed machines, Slow speed machines are prefer-

able.

Splints Production

There is no technological difference in splirts manufacture.
The processes and performance of machines from difrerent 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 Germarn driers are quite expensive, Japanese driers are
nmuch cheaper., The Japanese offer should be modified for steam

heating of air instead of oil fuel heating. Since, ultimately




the nurpose is production of good quality splints, a result

that can be achieved by machines from all machine makers,

the overall cost of the splint line should dictate choice

of machines.

S/ lkatches Production, Filling and Striking Surface Coating

The performance of the automatic machine can be analysed

according to the following table:

Splints charging

system

Paraffin dipping
Chemical dipping
Drying ejection

Automatic Filling

into boxes

Separate Filling in

box filling machines
Friction printing

Separate frictioning

n/c

Swedish

Excellent
Excellent
Cxcellent

Good

Excellent

Not offered

Excellent

Good

Machinq;x
Roller

Good

Good

Good

Good

Good

Poor

Good

Good

Hering Lanshin

Good Excellent
Poor Good

Fairx Good

Good Good

Good Not available
Poor Good

Good Good

Good Good

The paraffin dipping in Nering machine is only one =econd and hence

not acceptable on suality considerations,

Splints from different




species of timbers regquire different rericds of time for absorn-
tion of paraffin, depending on their resin and noisture contents,
Svedish machines nermit variation from 4 to 7 seconds. foller

cnd lanshin machines have fixed time of + seconds which is norm=

ally adequate for most species of timbers,

For chemical dipping, the Hwedish system is excellent, Roller
and tanshin are definitely next best., lering system does cause
frecuent maintenance problems, as experienced at Asmara Factory

and in a factory at Amman, Joedan in the experience of the writer,

The vwriter recommends the Swedish typ2 machine, with the reserv-
ation that automatic filling device attached to the machine, dcres
require special skilled attention and demands excellent quality
of cardboard boxes for optimum results, There are a number of

sutonatic electrical controls built into the machine, rhich require

services of a well qualified electrfcian. Additional employment can be

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

matchk and f£illing machines come second best,

Application of friction chemicals to the sides of the box has been
extensively discussed earlier in t“is report,

If printing is resorted to, "C!'..IGCM" machines or screen printing
Cevices are used in practice. "CTAlLLCYN" mochine is extremely
cxpensive,

~lternatecly, separate friction chemicals application machines are

cveilables, The Jap-nese machines are &heap and good,




Packing

Packing intc -ackets of 10's and further into larger paclets
or cartons of 2({C boxes, comnsisting cf “CC pachkets of 10's,
cian be done mcnually, providing employment to a substantial

nurber of vorkers,

Factory personnel requirements for plant using above recommendations

i8 provided under Annex D,




6.

(a)

(b)

_h? -

FCSCSIRLY  FUTURE TROMNTICAl  ASUISTANCL  NETNDED

The revort of visit to asnara Match 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 normal production, Xew box filling
machines employing 'FLAT' filling like the Japanese machines
should be procured to increase production, Technical assist-
ance is bodly required to restore this factory to normal runn-

ing.

Cnce the implementation of new match factory is approved,
detailed tender documents for michinery recuire to be prepar-
ed, The services of a UNIDO consultant could usefully be

utiliscd for this purpose,




T. YCTL X LABCER  IATENSIVI  CCTTLGE  LaTCH  FRCTCUIES

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

ation is as follows:

Splints are manufactured by mochine peeling and choppirg, with
sun drying effecteéd in the open, MNo impregnstion is made, Splints
are packed into gunny bags and despatched by lorries to match factof&
locations. The match factory owners buy the splints by weight and
use ther for making mstches by manual methods of frame dipping.
Similarly outer and inner box veneers of wood are peeled, chopped,
treated with "I'"XTACHELCE" or "ICIZIALLDE!'YDL" to prevent c-lpae and
fungi attacks These are packed into bundles, wet, sealing off
air and despatched by lorries to match factory locations. The
factory owners buy these venecr bundles, and distribute them to
number of families, supplying cut blue match paper bits, flour
for making paste. The farilies boil the flour in water to make
paste and all members of the family work in folding the veneer
to boxes and wrapping them vith paper, applying paste, The boxes
are dried in the sun and delivered to fictory owners vho pay thenm

. piece rate of wages at a few cents per 'CCC boxes, The boxes are
vcighed and thus number of hoxes computed,
The factory vworkers then fill sticks into boxes, label them, apply

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




dozens, stick 5 jabel an, pack them ssain into gross packets ar!

despatch matches to the market,

This i+ the way the sysiem operates, It has evolved into a profit-

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

ould such technigues be anplicable to Ethiopian conditions? The

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

1/ Cver hundred such match factories should be located in

specific areas in the country.

2/ DTrying of boxes and snlints depend on year long sunlight

available a&nd 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
demand level only over  53-2C vears, because
will take time,

5/ Brushing of friction coating chemicals is a
operation., A little carelessness can cause
cnd burns to consumers. Such accidents are

India,

to full

training

very risky
serious fires

common in

6/ Impregznation is an important operation to provide safety.

This is not done by cottage factories in India, nor can

this be done by cottage factories in Bthiopia.
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

Post titls

Date required

Purposs of project

Duties

UNIDO 19 August 1983

PROJECT IN ETHIOPIA

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

Consultant in Safety Match Technology

One month
As soon as possible
Addis Ababa, with possible travel in the country

To contribute to -“he development efforts of the country by
strengthening and developing national, instictutional and
human capacities for designing, screening and selecting
optimal investment projects.

The consultant will advise the Hea¢ 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 -ae most appropriate one;

7.83-59869

Appiications snd communications regarding this Job Description shouid be sent to:

Project Personnel Recruitment Section, industrisl Operstions Division
UNIDQ, VIENNA INTERNATIONAL CENTRE, P.0. 8ox 300, Vienns, Austris
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7. Based on the above, prepare the technical specifications of
render ‘'documeats dnd assist the juthorities.of the.country in
preparing the feasibility study.

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

Tha consultant will also be expected to prepare a final rspore,
setting out the findings of the mission and recormendations 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-internsive tecknologies in developing countries and with

a wide ringe of equipment is highly desirable.

English

After the 1974 Reveluzion, the Government of the country

embarked upon the National Democratic Revolution Programme. In order
to promote the develcpment efforecs of che country in line with che
above Programme, it is necessary to prepare and implement a
co-ordinated and balanced deveiopment programme based on centrall
planninz. To this end, the Government launched a National
Revolutionacy Develcpgmenc Campaign in July 1978, in order to
mcbilize 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 rate of growth

of GDP by 5.2%. The secend action programme under the Campaign,
wnich is planned to end ir July 1980, is expected to furthec

raise the rate of growth of GDP cto 7%.

In order to maintain these notable rates of growth in future years,
the Government attaches high priority to the development and
strengthening of the capabilities of the ministries and public
insticucions for gererating and preparing investment projects.
These are at present weak, as is manifested by the inadequate flow
and level of investments. In order to redress the situation, the
Government established the Development Projects Study Agency

(CPSA) by Proclamation No. 175 of 30 January 1980. The Proclamation
sets out the objectives of the DPSA as follows :

i. &to identify, study and prepare projects which are relevant
for the‘implemencaciog of the central plan;

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

{if. to provide consultancy services to offices, large-scale and
private organizations when requescted, when they undertake
project identification, study and preparation activities;

fv. to fix standards applicable to all projects.
Ac:ordingly, che DPSA is entrusted inter alia with the functions

of setting standards for the prepararion of projects; rendering
guidance and consulcancy services to miniscries, large-scale
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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 crganizing training programmes for
project personnel.

The proposed project is intended to assist the DPSA in carrying
out these functions. It will especially focus on rthose activities
that would help DPSA develop self-reliance in generating viable
investment projects. Thus the project will place particuiar
emphasis on the elaboration of standards amd 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 cointinuous
vasis; 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

pro jects.

An important feature of the projec: 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 3 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.




1.

(a)

ANNEX 2

weed  MATCH FATTORY - VISITED 29/30 DECSMBER 1983

"he consultant observed the various manufacturing orerations in the

plant, 2nd would like to offer the folloving comments:

CAXLL D PRCCESSING

Cutcr Doxes - Proceszs

Impcriad bundles of siwets of cardboard are stacked in the
factory shed, The sheets are fed into a 'HEICELBERG' print-
ing machine vhere the company‘s slogan is printed. The sheets
axe then fed into a striking surfacs coating machine where the
friction cheaical composition is opplied in strips. The shoo;a
poss through o drying tower, are received. fed into a cutting
mochine wvhere they are cut into outer box skillets, by a punch-
ing vnit, The skillets are fed into the outex box mcking machina
mogxzine, for crecsing, folding and glueing into finished outer
boxss.

CMTTS
Cardboard is humidity sensitive and easily picks up aoisture

" from the air to the extent of upto 8% depending on the relative

husidity, High speed outer box machines operating at 1000 boxes/
minute require dry cardboard for satisfactory operaticn, So
carcboard is usually maintained in separats haated chambers
undezr controlled humidity conditions Lefore buing fed to the

machines, The chanber is equipped with , hydrostat, fans with




(b)

dempers, Since Asmara factory outer box machines run

at low speed, such elaborate conditioning is not uecess—
ary, But it is a fact that punching of the sheets can

be more accurate if the sheets ure in dry condition,

Two things con be done, The carcboard 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 from humidity to a certain extent,
Secondly the sheets coming out of the drying tower should
be puriched 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 shorp, Six workers are solely employed for brushing
off the -ut edges. The 1ob is messy and the work place
dirty, Utilimotely it will be necessory to replace the

machine which is quite run~down,

The chemical cooting is coarse, uneven and inadequate,

Swedish match stondard is application of 40 gms/sq; metre
chemicals on the sides of the box, An estimate of present
application is adbout 10 = 12 gas/sq. metre, Modern prace

tice is to print the coating on the sheet in a sepcrate




printing station built integrally into the printing
machine, The printing is carried out in tandem or at
the same time depending on the type of machine vsed,
lotterpress or offset, An ultraviolet-cured offset
printing ink containing rad phosphorus is vsed, It

is supplied, 1 believe by ° LORILLEUX LE FRANCE
INTERNATICNAL, 161 RUE DE LA REPUBLICQUE, 92301 PUTEAUX,
FRANCE®', Swedish match uses UV cured agcrylic 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 Jopon by Hanshin
Shaving Company Limited, Swedish match vsas SCHAMBON'
machines for this job, costing almost a million dollars,
It is my considered view that a suitoble wachine can

be obtcined from Japaen and the ink from Fronce, By
this method, there will be o spectacular improvement

in quality, application will be uniform and substantial
economy con be realised from raw materials vse, Further
the machines for making friction composition and for
application of coating ond fire hazard can be elimine
ated,

The present SHEIDELBERG® printing machine can be sold

to @ printing press for a fair price,
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(¢c) The box making machines need to be thoroughly overhaulsd,
The creasing and folding are incorrect ana consequently
deformed shape boxes are produced, Tnis leads to poor
quality of packing dozens and gyross packets, 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 incfficiontg
A deformed box cannot be glued efficiently, The prosi—
ing after glueing requires to be looked into by the

mechanics,

2y Inner Boxes ~ Process

Reels of cardboard feed into the machine, whers blanks
are punched out for folding and glueing into inner boxes
over a mandrel, The end flaps are glued and pressed

before ejection,

COMMENTS
(a) Box quality is generolly good. One mochine appears
nev and runs at o higher speed, There is no reason
for 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,

- ]
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While olacing 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 separcte note,

Splints Processing

Poplar splints are imported from Russia, They come
packed in rings bound by wire, These are opened up -
ond discherged into a chute, transported by prevmatic
convgyor to a bin, From bin a vibratory feeder sends

e reguloted supply of 3plints 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 descend to the charxg-
ing vnit vhich pushes them into holes in an endless
chain plate system or *Bars®, The bars poss through

a paraffin dipping station where the splints > to

the extent of about 10 mms, in hot paraffin at 140°¢,
Then the bars pass on to the cheamical dipping station
vhere the match heads are fixed, The bars pass through
drying ducts and the match sticks ore finally ejected
by needle bar on to receiving trays, The trays of
match sticks are taken to filling tables where girls
manvally fill boxes with the sticks,




(a)

(b)

COMMENTS

There is cbsolutely no purpose served in opening well
levelled splints from the rings and relevelling or
straightening them in the cutomatic match machine,

without any process in between, This involves waste

of lobour, power consumed by pneumatic conveyor systems

and valucble floor space, The rings can be opened
directly at the machine splints magozine, It can be

done simply by removing the plastic cover at ths freat,

The machine is running at the low speed of 75 chargings

per minvte, At this speed this monual feeding of rings

can be done in leisurly fashion. Thare is need for these
pneumatic conveyor system if splints are produced locally,
Then they have to pass through cleaning and sieving eperat~
ions, With imported splint thot has already pcssed through
these processes, ond well levelled into rirngs, thers is no
need for conveyor systems, The levelling machine above
splint magozine can be stopped,

The evtematic match machine is in o deplorable condition,
The machine runs at half rated speed producing half nermal
output, Tho machine needs thorough overhaul, The machine

manvfacturers appear to have convinced the technical person-

nel of the factory thot there is no clternative to running




(¢)

- Sh -

this machine at present speed, and tha only way things
con be improved is by buying a new machine and scrapp-
ing existing one, The chief technician told me that
the monufacturers have asked for replacewent of exist~
ing hydroulic system by a new hydroulic system of their
manufocture, Sut will installation of this new system
facilitate running the machine at noruwal speed and
produce normcl output? This question should be add-
ressad to the monufacturers, In my opinion, it cannot,
The malady requires more drastic treatment, a complete
overhaul of the machine, which is completely rua down,
Overhoul can be done in 2 to J wveeks, if all spares

cre ready,

I reckon o waste of 104 splints at the churging station
of machine, This is partly due to shearing off metal
of groove plates which happens when some iron screws
of-steel bitg get entangled with splints and descend
down to groove plate level, It is very easy to reduce
this risk by instclling a long mognet across the splint
magazine at the lowest level possible; Such o magnet
is standard equipment supplied with *ARENCO® and
YROLLER® machines, I examined the waste from the

machine at charging, I found @ considerable bo:cont-

age of broken splints, This is due to misalignment
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(e)

of grooves with bor holues, This is the job of the
mechanic, Attention given to this is inadequata,

Roughly 8{ of waste is due to poor maintenance,

I saw the domaged groove plates. They caon be repair-
ed, This is a comman occurrance, In India wa have
over J/ avtomatic "ARENCO* match machines, The groove
plates are invaricbly repaired locolly, I explained
hov it can be done, It appecrs the technician is

not convinced, He told me it cannot be done in
Asmara, 1 am of opinion it can be done where a good
welder is availuble, Nothing more is needed, One

set groove plates costs z2tout U33 9000, If, as the
technicion feels, groove plates have to be replaced
everytime this happens, an outlay of between $18000

to mayoe 534000 o year may be needed for this alone,
The very concept appears ridiculous to me, The meche
anics should be ready for some hord work, It may well
be, thsy need truining 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 best or macninery,

such splints will pass into norwal production of splints,

The splint suppliers cannot do anything obout it, The
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(a)

cure is simpla, Stop the wuchine for a minuta, open
the back combs, vsing an iron hook, the spliat which
is %Nedged in the groove is rewovaed, the back combs
clossd and machine started, There is no nued for

-

a sieving mccnine at present, since the X of over-

size splints is negligibla,

China produces very good quality 'ASPEN® sgplints
wnich are soiter than 'POPLARY, It is my opinion
that "ASPEN' splints will run better with the PHERING®

machine ot Asmore factory,

Tha paroffin dipping time in the machine ia just one
second, Normal dipping time for soft spliants like
YASPEN' is J to 4 sesonds, With harder ‘POPLAR®
splints it should be at least 4 to 5 seconds, Ouring
rciny weather, under high humidity conditions, splints
pick up moisture to the extent of 10X, wnile dipping
in poraoffin at 140°C, this moisture first gets boiled
off before poraffin is absoibed, If paraffin is not
absorbed properly, the matches will fizzle out on
firing, This is o design defect for which the machi~

nery manufccturers are responsible, We can improve

the time to 2 seconds by modifying the cams that
1ift the poraffin tonk, The manufactuzers will have
to redesign this systeam,




~~
|9
~

(1)

The chemiccl dipping tcble is shiuking badly while
lifting, the movement of cheuical spraader is jerky,
the cownosition level is uneven, This is responsible
for variations in sizes of heads ond uneveaness in
dipping, This nas to be thoroughly overhauled, The
quolity ond consistency of chenical composition has
to be improved as well, I will deol with this aspect
later in this report,

The cbsence of positive linkcge between chain bars
is o basic defect in this mcchine, The bars ore
being pushed instecd of bcing smoothly sesitively
driven by gears, This causes uneven movement which
can build ‘'up to o stage when the bars twist aond drop
down, The oickup gears at the front and reor of the
machine may lock on to onlv one end of the bor some=
times dve to uneven linear movement and this leads
to twisting and breukdown, This appears to be a
comaon occurrance, Thoroujh overhoul of machine may
ameliorate the situvation 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 manually, The filled buxes are then packed into

dozens cnd gross packets, .

() Since girls are poid piece rute wagss, thay ore natur-
clly anxious to earn a reasonable wage, So in their

hurry, they sometimes fill boxes ; . s.quatelr and so toxes

vith below average contents result, 3Box contents vary “rom 3k
to 48. “ore often girls are not responsible as the sticks have
large or de”armed heads. In suct a case, tEe tox cannoi carry
more than 30-35 sticks without buldging. The responsibility “or
this falls squarely on the mechanic or dipping table coerator of

the automatic match machine,

(b) Size of match heads can be controlled to close toler-
onces by proper chemqicals processing and thorough over-
haul of the dipping table, Swedish match company has
estoblished standards for size of match heads, as follows:

! 1 . .
: .. 1 = length of match head
7 ' : d = diometer of match head .

_——

- ey - . .
R « - t a thickness or splint

1 should be 2.4
/t

d/ should be 1,5 to 1,55
t
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For 2,2 ma splints used at Asmara, dicmeter of head

should be 3,4 mos and length of head sihould be 5,3mas .
With composition of right dansity, a *PEAR SHAPE® match
head will form, conducive to accurate filling and aver~

age contents 48 to 50 sticks per box,

The box filling machine was not working, I was told,
because of brecking of match boxes in the machine,

I sov it in trici operation cond did find unaccepteble
breckage level, But why is it not repoired? 1 was

told that sven the mechanics from ‘HERING® could not
repair it, Surely in such a case, they should tcke

back their machine, I know, that, once the machine is
sold, and after a few months time, the manufacturess vills
not accept respensibility, They would blame the local
mechanics and quality of boxes for the damage. I found
the quality of boxes peasoncble enough, So thet would
leave the blame on the mechanics, This question ought

to have been taken up with *HERING? ac soon as thﬁ machine
was instalied and started running, Now probably it is
too late to take it up with them, It is my considered

opinion that the machine caon be made operational by over~

hauling and repairs, to a level that waste can be conte.

rolled to below 14, I did observe o number of defects




1/

in settings in the machine, Sut it is beyond scope of
this repost to go into the technical details, Suffice
to say, the machine can be mada operational after 3 or

4 days repairs work and adjustments, The machine has
not been given proper attention, Maybe, tha mechanics
have not had adequate training, The machine can produce
upte 50000 boxes in 8 hours, I must mention here, that
operation of this machine carries considerochle fire risk
to the operater, So rigorous training of the operator
is essential and responsibility for it devolves on the

managenent,

CHEMICALS PROCESSING

Head Chemicals = Process

The different chemicals aore weighed out, glue solution
is added, the whole batch mixed, then fed to a conical
grinder, The composition is thea suparficially exomined
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,

CCOMMENTS

1 regret very much to mention that conditions in this
section are primitive ond there is no recson for it to

be like this, No chemist con function efficiently under

such circumstances,

1 g
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(5)

The room is boxed in, It must be rsalised that smoll
fires are always possible in this room fram dried up
chemiccl composition, If such a fire is unattended,
it con lead to the chlorate, sulphur, glue etc, catch-
ing fire aond then the roow will be burnt out, Since

a lot of smoke results from even a small fire, proper
ventilction is necessary, I recommend construction
of o separate room just ovtside the existing toom of
dimensions 5 metres by 8 metres, equipped with exhaust

fen and omergency exit door,

The follewing equipment are minimal to satisfactory
operation:
Concial grinder - ]
Mechanical Mixer for Chemiccls - 1
Homogeniser for controlling
specific gravity of composition = 1
Glue melter thermostatically
controlled for operation be-
tween 55°C and 60°C -

Weighing scale range 1 to 10kgms -

Weigning scale range O to 500gms =~ 1
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The layout moybe as given below:
EMERGENCY
EXIT

< Tenica, SNl

GLUE @ )
GELTEY e /) -
MOVABLE Q
CHEMICAL HOMOGENTSER

\\\

R00OM
WETIGRING
SCALE
t - 10 kgms WE IGHING

: SCALE
: 0 - 500 gms E

MAIN FACTORY SHED

NN

loddu, the following laboratory equipment are requir-

o
1 litzre glgss measurine cylinders -6
* ™ » " ” " _ 6
1 litre measuring conical flasks -6
* " " " » " -6

250 ccs . . . " - €
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I have mentioned tte horersniser. The nurmose of the homrc-
goniser is to tlow cir iato the composition to vnsure

a porous match head., The match head should be 20 = 25¢
porous to ensura mooth burning instead of explosive
burning ond throwing out of embers that con cause serious

personal accidents to consumers,

Air holes in motch head 20 to
254 by volume,

So genarally the practive is to make the composition of
specific gravity 1,36 and reduce it to 1,33 by blowing
air in the homogeniser. It should be remesbered that
in the composition, whlle giinding, already a certain

vercentage of air is absorbed.

A number of unnucessory chemicals are used in making the
head composition, like leod oxide, calcium casbonate,
gum araebic, kolophony etc. They do not nave any function.
The mechonism of a match is to initate an ignition ze-
action by bringing pctacsium chlorote and red phosphorus
into contact under controlled conditions., Normally they
react explusively, Once ignition takes place, o fiome

is generated by burning of fuels. Potusaium chlorote

is the oxygen giver, svlphur and gluve are the fuaels,




To sustain a fleme, 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 ham in adding many chemicals like Vend thio= .
sulphate, ammonium acrylate, lead oxide etc, But

they have really no function, I have provided the

chemist withustondard formulations for black heads

and coloured heads, eliminating superfluous cheamicals,

A table of formulation presently in use and formul-

ction recommended by me is given balow:

MATCH HEAD COMPOSITION |

Formulation Formulation
In Use Recommerided
Weight < Weight 1
Kgns - Kous
Potassium Chlorate 2,250 43,19 2,704 52,00
? Infuscrial Earth 0,040 0,77 0,234 4,50
Glass Powder 1.150 22,06 0,912 17.54
Potassiua Bichromate 0,150 2,88 0,052 1,00
Sulpor 0,400 7,48 0,208 4,00
Zinc Oxide 0,125 2,40 0.310 5,96
Lead Oxide 0,125 2,40 - -
Iron Oxide Black 0.450 8,64 /v0.050 0,96
Lampblack
Umber (Iron Oxide Red) - - 0,210 4,04
Kolophony 0,020 0,33 - -
Animcl Hide Glue 0, 300 5.76 0,520 10,00
Cum Arabic 0,200 3.84 - -
5.210

100,00 5,200 100,00
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(f)

(g)

The chemiccl precportions used naw are incorrectly match=
ed, Thore are cartain norms, Potessium chlorate should
be between 50 and 55 depending sn colour of match head
and the speed of match, consumers like, Arabs in Middle
East like fast matcihes, Europa aond Japan prefer slow
matches, Indic, East Africa, U,S, prefer medivm speed
matches, Potassium chlorate used at present is 43,19%,
Potassium bichromate used is 2,88., It should always be ;
1%, Glue used is 5,76%, It should clways be 10%, Sulphur
vsed is 7,684, It snouid be be*ween 3 and 5%, depending
on speed of natch required, Zinc oxide used is 2,40%,
This can be from 2,5 to 7,5% depending on speed of match,
Zinc oxide controls speed of flame, 1 have explained all

this to the clhiemist,

There is no control over addition of watar, The totcl
water vsed including water used for glue solution should
be 33 to 5% by weight of dry chemicals, Since no measur~

ing equipment are aveilable, this is being done crbit-

rarily, OCnce chawical composition is made, then addition
of water is a very difficult proposition to control speci-

fic gravity, Loboratory equipment is necessary,

Moking glue solution is crude, incorrect, It should be
remenmbered that glue is the critical row moterial for

match heads, Matcihh glue is specially made with contxoll-

ed grease content, PH ; asn, foc: etc, There are a number
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is made only by a few wcnufacturars,

V.S.A, mcice spacial matchh glue graded as 2A,

know names and addresses
finch is an authority on
and other Polymor Glues.

ond addresscs if written

to.

of other manufacturers,
anizul glue and aynthetic PYA

I cu sure he will furnish ncuc.

1 know Eooper iff

I do not

Dr,

His oddress is:

Dr. C.A. Finch H.A (Oxon), Phd (Oxon)

Pantafin Associutes

13/20 Westand
‘eston Turville
AYLE SBURY

Bucks, HP22 S5TT U.K,

We recently co—~gutiored a book on Matches Manufecturing

Technology, published in UK,

Glue should be dissolved ot o tazperature of
60°C is meximum, Above 60°C the give stuarts
adnesive quclities,

static controllad glus melting water tank is

ed,

Glue is anizmal protein,

5 to 60°C,
to lose itts
So a thexume—~

vrgently nead-
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(a)

(b)

It is standard nroctice to check avery batch of chemi-
cal ccupositicn for specific gravity before sending it
for dipping, Tne specific gruvity should be 1,33 to

j03€ ige, 1 litre composition sliould weigh between 1330
to 1380 ¢rems. This is an sxtrouely iaportant parcietaer
and should be done at Asmara, Heasuring jar and an sccue

rate veignhing icale are required,

Frictioning Chemicals ~ Process

Yarious chomicals are weighad into the ball mill, water
odded, ground for mec:y hours, finally red phosphorus ond
gum Arabic solution added, further grinding sffected and
compesition removed, strained through a sieve and seat

to machine for coating on cardbocsd,

CCMMENTS

Some chemicals like iron oxide and calciuva carbonate used
are unnecessary, The essentiul acterial glass powder is

not vaed,

Proportion of chemicals used is not correctly matched,

Red phosphorus used is 41,274, TYhis is too low, Mot

lese ¢han 07 and not more thon 577 sheuld %o ysad




‘e Sem ATaaic 1o 00 Lun,ur used Lo wsex Toctories of the
warld, BWA Tloc oo Poly vocpisaaia da Z90 solids eawui-
sion 18 generally used, to provide improved woisture
resistonca to wiutches, I have found propiofun 50 wudu
oy TASF ideal for the purpure, I7 laturestad, the ali~
Tess is:

Sadische Anilin « & Soda Fabrik A.G.
D=-46700 Ludwigshiafen/Rhein
I hove provided the cheaist with the correct formulaticn,
The toble below civew formulation now in use und formul-
ation rocomsendad by mes
STRIKING SURFACE FRICTICH COMPOSITICM
Formulation Formulation
In Use Recousuendad
Weicht y Weight o
Kmas O Kinis =

Antimony Trisulphide 2,00 32,85 9,120 1.0

Potassium Sichromate 0.30 3,29 0.2%90 1.0

Calciuvm Corbonate Coo 1,23 - -

Gum Arcbic weolrs 16,43 2,941 10.0

PVA Ciuvs Laul= -/
sion, 5Gi solids
Glass Powder - - 2,059 7,0
24,35 160,00 29,41 100, GO




(d)

(e)

1/

for the size of Dall will in vaw; at least €0 kgms weigit
of bells should Lo used, for pzoper griading, MNow only

16 bells woighing wbout 25 kgus ure wsud, For proper
application of cisaicals, the cuposition should be really
uniform and smooth, This requires good grinding, Anti-
mony trisulphids is difficult to grind, The impartance
of weight of steel balls can be appreciated when one
camputes the grinding pressurz on chainicals, Assuaang

a contact area of ball with chemicals as 0,04 sy,mms,

the pressure exerted by a 2 kgas ball is 2 = 200
n

AN 4
= 50 kgms/sq.mm or 5000 kgms/sq.cm i.e, 5 tons/sq.im,
If the weight acting, is 4 kgas then the grinding prosiura
will be 10 tons/sq.c.

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 reolling ball
mill of double present mill copacity and vse of 150 kgus
balls, of which 8C kgms should be 40 mus diometer balls

and 70 kgms of EC mws diumeter balls,

SOME GZMERAL REVARKS

I see no justificotion whatsoever for the plant running

at roughly 504 normcl operating capacity, considering




t.a fact tuat cll raw muteriuls oie iwuorted, barring
onad or wo Tillur Chwuicals uid tiv wadiilnesy are not
raclly 100 oild cowpuraule uith ciler plants I know of,
The coupany only loses woney Jduily Ly wot vtilising
capucity, Tuls situacion savuld wo hundled vigorously
and expaditiously uithout further Jdelay. The company
should be generating profits by doubling output, to

finance modernisation of the plant,

2/ A letter may be sent to "HERIMG® asking them ta:

(a) Supply a long magnet to be fittcd across splint
mogazine with full installation isstructions, to

minimise brecddewns to cutomatic motch mazhine,

(b) Clarify if, by replacewant of existing hydraulic
system in thc mochine with their new system, the

wacnine could be run ot 140 rpw i,e, roted speéd,

(c) Quote for complete overhoul of automatic match
machine ond running it for a wonth at rated capac
city, with information about period for which stop

page of machine is required,

e/ Machinary manufacturers are constantly upgruding their

machinery with iuproved gadgets, output, electronic con-

trole, ovtomctisation etc,, o dagree of sophistication




4/

vnauitcole for davaeloping couatriaes, ‘lestern countries
have ro altsexnative dua to high labour wages, I aa pex=-
sonally fomilior with over 20 automatic match ARENCO?
machines running in India since 1937, providing good
quality matches, If quality is poor it is due to poor
quality raw waterial, timber, 1 believe the Asmara ac
machine was installed in 1933, barely 13 years running
life, It is very difficult to justify replocement of
the machine, The mochinery suppliers have the obligas
tion to come decwn end cvarchoul the machine, run it to
capacity for o month, train tne wechanics on the spot
and go, %hile negotiating with 'HERING® for overhaul
it may be useful xto keep the llest German Embassy in

the nicture, since indirect pressure is always necess-
ary and wortavhile, With premises of future moderni-
sation held out, the manufucturers may cowe up with a
reasonable quotation, I sse no purposs in running down

the machine further,

while buying raw matericls, technicul specifications

should te furnished to suppliers, If interested, I

can prepere o sepcrate note on specifications,




31,12,1983

It is essenticl to build up a quality control Jepart-
nent in the aatcn factory. Two educcted young wen

can operate tae departiient, reporting directly to
manageaant, not productica ucaager, If iaterested,

I can prepure list of stundards for various operations

in the manufacturing procaesses,

Finally I should like to thank the management of match
factory for giving me an apportunity to see the factory.

S. Ranachandran
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ANTEY 1 YISYT TO  BANIR Mali -  JANUARY 4/5, 1984

3 ‘ - . & ] A e e’ F
“ha cangultant =ment the wenle day of Januaryv &, 2oing round the worishors o

Bahir Dar Textile Mill and the Government lolytechnic.

BARIR DAR TEXTILT MILL

The vorkshop is large and very well equipped.

(1) There are 7 lathes of different sizes, the largest

of which could take in wvork upto 3 metres langth;

(2) 3 mildling nachiues are installed, horizontal,
vertical and universal types., Any type of gears,

apur, helical etc, could be cutj;

(3) There are 2 shaping m/cs and can take work upto

400 ams length;
(4) A number of drilling m/cs are available;

(5) There is a good weldiag shop., Vclding of atainlesa

steel can he donc as well;

(6) A large electrical workshop with fucilitios for re-
vinding motors upto 15 HP and for testing purposes

s in sorvice. The workshop carries u good inventory

of super etnamclled winding wire of different guaces;




(7) A very wall equipped carpcutry shop ia available;
(8) Two furneces for heat treatwuut work are la usej

(9) A large foundry is under construction and will
be operstional in 6 months tine. Ferzous and non-

ferrous casting work will Le undertaken;

(10) Good forging facilities are available,

From ocwe conversations with the managor and technical manager,

it vas evident that the vorkshop has considerable anrplus capa-
city to handle fabrication of the eatire spare parts requireoments
of the proposed match factory. Very competent machine toel opar-
ators are employed by the mill and quality of vork appeared to

be good,

BAHIR DAR POL/TECHNIC

Here again, extensive facilities are available. 7 lathes, 3 mill-
ing machineas, 2 shapers, 1 surface grinder, 8 drilling machine,
1 vertical boring machine, a forge, heat treatuent furnace arna
sundry workahop equipment like motal cutting saws, compressoras

are inatalled, Equipment is brand new and appeared little used,




The Nussian engineer told us that theas were intended basically
for training students, UBut externtl jobs could be undert2ken,
Further there are carpentry, electrical and sheet metal fabric-

ation shops. Equipuent are new and sparingly used.

A very vell equipped chemical laboratory with lots of test fnstru-
mnents like flame photometersy; PU ueters, polarimoters} cemtrifuge,
furnaces, ovens ctc, arc available, ull equipment brand new and®

sparingly used,

WATER SUPPLY AUTTCORITY

He met the iunicipal Yater Authorities and was assured of adequ-
ute regular supply. Factory raquircmunt will he around Jd cubic

netres daily, including personal allownnces for workers and astaff,

POWER SUPPLY

The factory, while running at full production, would require 150KVA
i.0, 127,53 KV st power foctor U.85. Supply at this level is assured
during most part of the year, ¥hen the pew turbine upit is comaisai-

opged in 1985 power supply would be adoquate.




e found staff at both the institutions friendly, cooperative

and eager to be of help.

It {3 evident, that, if the match factory ims built at Bahiy Dar,

there vill he adbsolutely no need for a separate workzhop or ghemi-
cal teating laboratory. Some very basic tools like matal cutting
sav, a small lathe, arc and gas weldioe equipment and a compressor

will be adequate,

JANUARY 6, 1984 8. Ramachandran
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Visit tc Paper :ill at “onji, Nazareth and State Farm “orkshop

at JAwasa

First B¢ visited the State Farm .orkshop at Awasa., The workshop
is equipped mainly with equipmeht fer repair and overhaul of
tractors, bull dozers, trucks and other earth moving equipment,
There arc some basic machine tools, Cut 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 nilling machines in the workshope

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

the mill is of high quality., Cardboard upto 25Cgms substance is
nroduced on specific orders, The Technical Manager told us that
the mill could easily produce cardtoard 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 180kms from possible location of match factory

at Awasa,




FACTORY OPERATING PERSONNEL REQUIREMENTS

ANNEX 5

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

OPERATION

Splints production:

Logs transport
Cross Cutting
Billet transport
Splint peeling
Layer Transport
Spling Chopping
Impregnation
Drying

Splints transport

Polishing
Cleaning

Sieving

Splints levelling

No. of machines Skilled workers Semi-skillcd workers Unskilled workers

Manual - - 20

1 1 1 -
Manual - - l

1 2 2 6
Manual - - 2

1 2 2 -

1 - 2 2

1 - - 2

Pneumatic +

manual - - 4

1 - - 2

1 - - 2

1 - - 2

2 - 2 --

5 9 43

-8[-




Ovaration

Boxes Pruduction

Cardboard Transport
Slitting & Printing
Skillet Cutting
Outer Box ilakin‘;
Inner 3ox ilaking
Boxes Tranagort

Matches Productioan

Automatic Match Making

Chamicals Making
(¥riction Chaaicala alsgo
included)

Truys Transport

Finishing

Box Filling
Puacking

Cross Yacketing
Carton Pilling
Internal Transport

Wo. Of
Machines

Manual

2

A‘

6

8
Pneumatic

1
2

Manual

2
Manual
]

TOLAL:
GRAND TOTAL:

TOVYAL WORKERS:
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PRODUCTION _STAFF

Supervizor -- 2 Controls latour and production in such shirlt.
Checkers - 8 Account and check production in each sectlon, quality
checking, control labour in respective sections.

Electricians - 2 One in each a3hirft to handle electrical faults etc.
Chenistsa - 2 Omne in each shift.

Suality Controllers 2 One in each shift, report directly vo factory manager.

6
QP ICE

Pactory llanager -

Adininistration Officer -

Accoantant -
Accounty Clerks -
Cazhier -
Purchase Clerk -
Store ragpers -
Store Clerks -
Sales Clerk -
Becretary -

Office Boys -
Car Driver -

-
‘\J‘\‘-}NJJN_\_\AN.}_\_\
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ANNEX 6

STIMY  TCU'R OF  MATCH  Ta07neT7C TN CPTOATICN

TN THLTILANT,  YALAVSIA YT TINDIQ

-~
)

n the process of nreparing a match factory nroject study, the
Government of Tthiopia recuested UNIDO to assist in choosing

the ansropriate match production technology for the country,
Usu-vly, this involves the study of variouvs systems in use in
nroduction processes, As such, it was found necessary to visit
come factories in operation in different developing countries

in ~rder to make first hend observations of some of the techno=
lozies in operation. To this effect, the Government nf Ethiopia
reqiecrted UNIPC fto make a study tour -ossible for a group of three
mcovles This consisted of the 'lead of Poiicy, Plannins ond Co-
ordination from the Ministry of Industry)a Prcject Analyst/Senior
"coromist from the Develonment Projects Study Agency, and a Match
Technolorist from UNIDO (on contractval basis), UNIDO approved
the study tour and a brief review of the tour exneriences is given

below,

TUAL  MATCH COMPANY, n.xrrcK

Thzi matceh company is a subsidiary of Interm~tch Sweden iR, Jonkop-

irze The company is operating two factories at nresent, an old one




neine rr

cetty rneciert mochinery in Ranstrll ond a rev factory v<incg

~ore nodarn nachinery, It is their intention to zrncdually reduce

nroduction i1 the old factory ant clo<e it and shift all orerations

to the new nlant, OCoth factories were visited by the mission,

1/
2/

J

.g/

s/

Tre factories nse splints imported from Sweden;

Boxes are mainly of cardboard., IHigh speed machines

are in use, Since a section of the market still prefers
woncen hoxes, ahout 253% of nroduction is with wooden -bexes;
The car“board outer box skillets are recdy printed with
trade label ard side cnating chemicals And imported from
the Philinpires Match Co., also a subsidiary of Intermatch
Sveden ABj

¥D and Eil type continuous match mackines, over 60 years
old, eruipped with automatic filling 2re runmning very

well in the cld factory. Cne ¥L2 machine atout 1% years
old, with automatic filling is running in the new factorye.
A second KL2 machine is under erectiong

Pre-mixed chemicals imnorted frem Zveden are used in hath

factories,

The auality of matches producecd is cxcellent, All operations were

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

tivher nrocessing operations,




DALA QPRADIA MATCH FACTCRY,  BANGICK

This plant uscs Jopanese automatic match machines, Japanese card-
board box making machines, Japarese closing machines and a mix of
Japanese an? German box filling machines, Packing is done ranu-

allye

1/ The factory uses splints of local manufacture located
in a remote areaj
2/ The snlints are coloured but of fairly good quality;
X/ The chargcing in the automatic motch machine was about
92-05"., very good indeed for locally monufactured splints,
Tv¢ dipping is of ~ood guality as evidenced by burning
auulity of the matches and the correct filling of boxes
with sticks}
4/ Cuality of hoxes produced was zood, Jlow sneed hox making
machines are used;}
5/ Filling of boxes in the Japancse box filling machines
was good and waste was minimal, ‘laste in German box
filling machines was higher, This is evidently due to
the fact, the German nachines cre very old and employ
the " CUP " system of fillinge, Japancse machines are
new and employ the " FL.P " system of fillings
£/ all oacking operctions are menual, Yater proof ocean
naner is uscd for making containers carrying 60C boxes

eachg
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This is an old factory wkich has evolved fram a purely l-bour
intensive cottaze industry to 2 semi-rechanised nlant, <o the
layout of machinery is somewhat lon sided, located in 3 different

tuilcdingse.

UULAYETAY MATCY CC, TmRAK

An o0ld factory was nurchosed and second hond machinery from Eurgpe
hrouzht in and installed, But the machinery used are a mix of new
and cld “yne Arenco machines,

The bhor maRing machines are the latest high speed ones, Cardboard

is imported from Swedén. The outer box bar machine uses ready print-
ed skillets, with friction coafing also printeds The skillets are
imported from Philippines,

Boxes go by conveyor to a VAT dozen packing machine, 100 such dosmen
packets are filled into cartons by hand, There is considerable compe-
tition from other manufacturers and so the company is making wooden
outer boxes 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 compositions




VATCH FACTORY AT KUALA TRENGANNU, 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 wachinery,

Vel ,C0.LTDe MADRAS, INDIA

This is a subsidiary of Intermatch Sweden AB, The factory is over
50 years olde 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 ' machine
installed in air conditioned room, [riction 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 mood appreciation of the techaiques involved in match makina.




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,

We 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 100-250kms 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 managemeqts

for the cooperation and courtesy extended to us,

Tadewos Harege-work

Getachew Mamecha

Se.Bamachandran

MARCH 6, 1984







