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Explanatory notes 

Referenoos to dollars (I) are to United States dollars, unless otherwise 
statedi 

The monetary unit in Demooratio Yemen is the dinar  (YD).    During the period 

covered by the report, the value of the dinar in relation to tho United States 

dollar was |U3 1 * YD 0.350. 

One fil is YD 0.001. 

A full stop (.) is used to indioate deoimals. . 

A oomma (,) is used to distinguish thousands and millions. 

The following formo have been used in tables i 

Three dots  (...) indioate that data are not available or are not 
separately reported 

A dash (-) indioate s that the amount is nil or negligible 

NTP refers to the National Tanning Pao tory. 

The following teohnioal abbreviations are used in this report! 

Be'        Baumé* 

o.f.     oost and freight 

o.i.f. oost,  insurance, freight 
hp horsepower 
kVA      ki1ovolt-ampere 

kM        kilowatt 

The designations employed and the presentation of the material in this 

report do not imply the expression of any opinion whetaover on the part of the 

9eoretariat of the United Nations oonoerning the legal status of any oountry, 

territory, oity or area or of its authorities, or oonoerning the delimitation 
of itB frontiers or boundaries. 

Mention of firm names and oommeroial produota does not imply the endorse- 

ment of the United Nations Industrial Development Organisation (UNIDO). 
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ABSTRACT 

This is the report of the expert on tanning and finishing leather assigned 

to the projeot »Assistance in Leather Production and Marketing« (IS/PDY/75/OO6). 

The projeot oalled for the assignment of two experta to work in part as a team» 

the report of the seoond expert, a speoialiat in the marketing of leather,  appears 
under separato oover. 

T.3. Krishnan,  the expert in tanning and finishing leather, made an exten- 

sive study of the feasibility of expanding the production of leather in Damo- 

oiatio Yemen.    His oonolusions are that some basio problems need to be resolved 

to inorease and improve this produotion,  among them, the absenoe looally of good 

quality raw materialsi   the obsolesoenoe of maohinery and equipment! insufficient 

repair and maintenance;   inadequate water pressure and supplyi and a low level 
of technology. 

Among the expert's reoommendations arei    measures for improving the quantity 

und quality of raw materials,  suoh as importing live animals  from neighbouring 

oountriesj  the phased expansion and modernization of the tannery» the diversi- 

fication and improvisation of products»  outside teohnioal and managerial assis- 

tance | and on-the-job and formal training with United Nations assistance. 
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INTRODUCTION 

The projeot «AsBiutanoe in Leather Produotion and Marketing" (IS/PDY/75/006) 

waB requested by the Government of Demooratio Yemen in January 1975.    It wa3 

approved by the United Nations Development Programme (UNDP) and by the United 

Mations Industrial Development Organization (UNIDO) aß executing agenoy in 

Ootober  1975. 

Demooratio Yemen hue one tannery uaing primarily sheepakins and ioatnkir.a 

and a feu cattle and ami camel hides.    Its oapaoity in 1975 was ?0,000 skin» a month. 

Most of the output is piokled skinj a smaller amount ìB wet blue and finiahed 

prooessed skins.    The goal of the Government in requesting the projeot wan to 

inorease the produotion of leather for export to neighbouring oountries and to 

meet the needs for leather of a Training and Demonstration Centre for Leather 

Footwear and Leather Goods, a UNDP^JNIDO projeot initiated prior to the present 

one. 

The projeot dooument called for the assignment of an expert in tanning and 

finishing of leather for six months and an expert in marketing leather for four 

months.    The experts weru attaohed to the Department of Industry of the Ministry 

of Eoonomy and Industry uriti worked under the supervision of the Team Leader of 

the Industrial Advisory Unit of the Ministry. 

This is the report of the expert in tanning and finishing, whose duties 

were to study the conditions prevailing in the existing tannery with a view to 

making recommendations for its modernization and for doubling its present in- 

stalled oapaoity.   A further objeotive was to introduce improved teohnology in 

tanning and finishing leather. 

The expert, who entered on duty 25 January 1976, was obliged to interrupt 

his assignment for four months for reasons of health.   He returned to Demooratio 

Yemen in July 1976 and his oontraot waa extended to January 1977. 

m 
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I.    FINDINGS 

The findings and oonolusions of the expert are based on the observations 

and studies made in the National Tanning Faotory (NTP),  on the data and infor- 

mation made available,  on tho visits and discussions held with the leather- 

consuming units suoh as the footwear oentre,  oanvas belting faotory,  co-operatives 

etc, and on the  disoussions held with the offioials of the Ministry of Industry 

of the Government of the People's Demooratio Republio of Yemen. 

The National Tanning Faotory, a state-owned enterprise looated at Sheikh 

Othman,  is the only organized tannery in the country» it haB been functioning 

ninoe mid 1972.    Its main activity has been to prooess piokled goatskins   and 

sheepskins for export and small quantities of finished leathers made from hides 

and skins for domestic consumption. 

In addition,  more than 100 cottage tanning units exist in the various other 

Govemorates.    Eash is operated by a single individual and produoe    mainly 

vegetable tanned leathers from hides and skins for oheaper types of sole and 

sandal leather and for water bags for local consumption. 

Until reoently the oountry has been importing footwear and leather goods 

for domestic use and for sale to tourists.    Finished leathers have also been 

imported in small quantities for the needB of looal manufacturers of footwear 

and leather goods. 

The Government has established a Training and Demonstration Centre for Leather 

Footwear and Leather Goods, aided by UHDP/UNIDO, whioh is the main consumer of 

finished leathers produoed by the tannery.    In addition, finished leathers are 

required by other consuming unita suoh as oo-operatives for making sandals, a 

oanvas belt faotory whioh uses upper leather from hides for straps and pouohes 

and private oonsumers for making footwear and leather goods.    There is also 

some demand for chamois leather for oleaning purposes and also for suede garment 

leathers by the embassies and tourists.    As the footwear oentre plans to inorease 

the production progressively, the requirement of finished leathers will be more 

in the future.    The Government is also oontemplating putting up another footwear 

unit by the middle of 1978 using the injeotion moulding prooess, and the target 

inoludes 75,000 pairs per annum with leather uppers. 
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The Qovernment is anxious to expand and modernise the tannery In a phased 

manner,   so that in the ooming years it can fully utilise all the available raw 

materials in the oountry.   The primary objeot of the expansion and modernisation 

is to inoreaBS the output of all kinds of leathers and to improve the quality 

of finished leathers to meet the looal requirements, and to export finished 

leathers gradually in plaoe of piokled skins in order to get more added value. 

A.    Prevailing oonditions in the existing tannery 

Produotion 

The tannery produoes mainly piokled goat skins and sheepskins for export to 

Italy.    In addition, small quantities of finished leathers suoh as retan uppers, 

hunting suedes,  sole and linings are made from oattle and oamel hides as well 

as linings (natural ohrome and vegetable tanned) from piokled rejeots mainly for 

domestic ooneumption.   Oooasionally, small quantities of ohamois and suede garment 

leather are prooessed for looal sale.   Prom the tannery reoords for the past 

3 years  (1973-1975)» it may be seen that on an average the tannery has been 

prooessing about 400 skins per day into piokled for export and about 20 to 25 
hides per day into finished leathers. 

lity of produotion. types of leathers far dornest io demand 
¿sTTJfTXHSHL 

The retan upper leathers from hides are very firm and boardy in feel, loose 
and of uneven thickness. 

Lining leathers are usually firm in feel ainoe they are nailed wet and 

dried.    No staking is done for upper or lining leathers. 

The sole leathers prooessed are not of real sole-leather quality with the 

solidity and firmness that oould be used in factory-made footwear.    They are 

soft and spongy in the absenoe of full vegetable tanning, setting out, further 

finishing and maohine rolling.    There is a certain amount of looal 1 emani for 

their use in the oountry ohappals and sandals since these are easy to out and 
8titoh. 

Before the arrival of the expert the piokled goat and sheepskins   had soud 

and short hair by whioh the quality was downgraded.    Vow in some of the lots, 

beoause of improper oontrol in prooessing, the problem of scud and short hair 
remains. 

M 
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The ohamois leathers made by the pure Immergan tanning during last year 

were found to be poor in tear strength and did not have the soft ohamois feel. 

The small quantity of suede garment leathers produoed from skins is good 

from the point of view of feel, softness and nap but beoause of shaving on the 

fleah side to level the substance, there is an unevenness in oolour in the 

baokbone regions. 

Hunting suedes made from oattle and oamel hides are satisfactory, exoept 

for the flay outs and the poor penetration of dye. 

Looal demand for upper leathers is mostly from oow and oamel hides. A 

sub stano« 1.6 to 2 mm is used both by the footwear oentre for making unlined 

shoes (for men) and by the oanvas belt faotory. Heno« many of the light sub- 

etano« hideB and oalfskins, even though they oan be oonverted into uppers« are 

processed only for linings, fetohing less returns. 

In the piokle assortment, more emphasis is given to the sizes and short 

hair and aoud. Though grading depends on an agreement between the buyer and 

the produoer and on the prioe, it oan be improved to bring a batter prioe 

depending on the end use. 

Prioes of finished leathers for looal demand seem to be high, particularly 

in the oase of upper and sole leather. Ho grading is done in the oase of upper 

leathers. 

Availability and duality of raw materials 

Until recently, out of the total procurement of skins by the tannery, more 

than 50)1 are from live animals imported from Somalia for meat. The hides and 

skins from the slaughterhouses of Aden are made available to the tannery in 

the green stagej in the ouring department the raw materials are washed, oured 

by salt, dried and stored. The tannery has also set up a proourement oentre in 

the III Qovernorate to oure the hides ana skins from slaughterhouses. Less than 

10)1 are obtained from the other Oovernorates (H» IV, V and VI) in the form of 

dry-emlted and air-dried skins. Although a considerable quantity of akins is 

available in the V Oovernorate, both in slaughterhouses and from private killing, 

the oolleotion and ouring are not up to standard and the tannery is hesistant 

to buy them in the air-dried/dry-ealted stage from other Oovernorates, for the 

obvious reason that the quality is not known until they are soaked and limed. 
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The slaughterhouse statistios indioate that appreciable quantities of kids, 

lamba, oalf and female animals are slaughtered. The Government has reoently 

enforoed legislative measures to prevent the slaughter of suoh animals. The 

law oan be largely enforoed in slaughterhouses, but in private killing, whioh 

may be 2 to 3 times that of slaughterhouses, it oan not be followed unless the 

oonoept of slaughtering the animals at a reasonable age is made law in order 

to get more in return for the meat and the skins. 

Somalian skins (goat and sheep) are thioker, bigger in size and better in 

quality oompared with the looal breed. Looal breeds of goatskins and sheepskins 

are fairly good in general from the point of view of struoture, strength and 

grain pattern exoept for their thin substanoe flay outs and small sizes. The 

sheepskins are nearer to hair type (with short wool) whioh is advantageous 

from the point of leather prooessing, and they are praotioally free from natural 

fat. Most of the kid skins (less than 2 ft ) are not utilized by the tannery 

and are exported in the raw state. 

Cattle hides and oamel hides suffer mainly from flay outs and holeB and 

from poor ouring. Camel hides are available mostly in dry/dry-aalted stage*. 

Of late, the Government has been importing live Australian sheep (Merinos 

and hybrids) with the wool clipped,instead of Somalian goat and sheep. The 

skinj of Australian sheep, although large in size, are found to be poor in 

quality beoause the grain hau been damaged severely in most skins from shearing. 

In addition, ribs and fat pookets whioh are typioal of Australian sheep make 

them unsuitable. Generally, the Australian sheepgkins fetoh very low prices 

in international markets beoause of the fat pookets and ribs and also beoause 

of the poor stitoh tear resistance. Most of them are suitable only for lining 

leathers. 

The tannery has been for years prooessing piokled skinB for export froa 

both Somalia and of looal origin approximately in the ratio of m. By mixing, 

the tannery has been able to get all grades in the pickle for export in a 

workable percentage. With looal grades alone the grades and sizes will deoreas« 

unless adequate husbandry measures are adopted suoh as prevention of damages 

caused by mioro-organisms and paraßites, proper flaying, ouring and oolleotion. 

A few lots of Australian skins when piokled revealed only rejeoted and 

lower grades. It is doubtful whether suoh skins would have an export market 

and if so whether a workable export prioe oould be obtained. It might be a 



- 12 - 

better idea to export thorn in raw dry-salted form sino« some fur tanners might 

ho interested even in short wool skins.    The looal demand for lining leather 

is smalli    henoe, oonverting them into lining leathers may not be feasible. 

All these findings pose a problem whether the tannery will get enough raw 

materials for ita present produotion and for stepping up production.    One 

solution would be to export the Australian sheepskins    in the raw and to import 

in their plaoe raw materials from Somalia and neighbouring oountries.    This 

may be a temporary solution for the immediate future,  sinoe the other oountries 

may also think of banning export of raw materials in du« oourse.    In addition, 

as the prioes of the raw materials depend on the world demand, there will be 

frequent fluctuations and whether a workable prioe oould be obtained has to be 

oonsidered.    As it is the oountry must try to be self-suffioient by improving 

the livestock and by mobilizing all the raw materials available. 

More details about the raw material base are supplied in the report of the 

marketing expert. 

Butt*!"" 
Existing oavered area 

Yaar 

1960 

1972 

1975 

Works 

780 

160 

220 

1,160 

Storea, offloe buil- 
w*o. eto. Total 

1,000 

220 

245 

1,465 

(addition) 

(addition) 

220 

60 

Jl 
305 

There is a lot of open spaoe on either aide of the tannery. There is also 

a building with some 00vered area for ouring and storage of raw mataríais and 

for storage of ohemioals. 

The tannery*s oapaoity ia limited in the prevailing - oonditions and the 

quality turned out is far from satisfactory. The constraints are manyj they 

are listed below. 

l#9K ?t 9<nfTFfi w»gf mi Umrcwr lim*» *•the *»?*•*• <»»" in *idth 

with narrow passages, there ia vary little working spaoe for movement of goods, 

piling, storage, weighing and preparation of ohemioals eto. A huge atook of 

u .>J 
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piokled rejeots may be seen simply dumped into a pit in a heap and left exposed 

to dry.    Laok of oovered spaoe pcees difficulties for drying and finishing. 

In the present area,  it is diffioult to step up produotion unless there should 
be additional buildings. 

Poor performanoe of the existing maohinery and imbalanoe in the machinery 
and equipment.    As most of the maohinery and equipment are old and as proper 

maintenance is lacking, there are frequent breakdowns with the result that even 

the little produotion that is being done now aooumulates at various stages of 

prooessing.    All of the three drums present leak sinoe the doors oannot be 

repaired.    The meohanioal shaving maohine, paddles,  skin-fleshing maohine, 

plating press,  spray maohine, all have frequent breakdowns affeoting the pro- 
duotion. 

Lack of adequate maohinery.   For making finished leathers,  oertain maohinery 

and equipment suoh as sammying maohine,  splitting maohine, setting maohine, 

brushing maohine, hydraulio presB with different plates, eleotrioally hand 

operated setting maohine (for sole), toggling unit eto. are essential and these 

are laoking.    Oertain sophisticated maohinery suoh as a vaouum-drying unit, 

vibratory staker, fini-flex may also be necessary for improving the quality, 
particularly for exportable types of leathers. 

Laok of adequate water presBure and supply.    The water supply is from the 

Publio Hater Corporation and the oharges are about 250 fils per  1,000 gallons. 

The  present supply of water in the wet yards is very poor because the pressure 

in the main supply is inadequate.    The water pipes in most of the yards are of 

1 in. diameter and the tap points are not Buffioient.    There are no overhead 

tanks, and when beamhouse is drawing water,  the tanyard supply is negligible, 
resulting in considerable delay in prooessing and no float oontrol. 

The temperature of water from water taps increases as the day advances. 

The temperature goes up to 38°-4O°0 during the noon hour in summer.    Using 

water at suoh high temperature for oertain operations suoh as soaking,  liming, 
piokling, ohromc and vegetable tanning may be harmful. 

Water has a great deal of temporary hardness, though the exact ohemioal 
analysis is not available. 

Laok of hot water supply.    At present there are no faoilities for hot 

water supply} water must be heated in iron drums.    To have enough hot water 

for dyeing and fat-liquoring and for dissolving the dyestuffs and ohemioals is 
a problem even for the present small produotion. 
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Poor drainage.    Drainage ohannelB in the wet yards are very narrow 

and not deep enough?    henoe drainage takes a long time.    When soak, 

lime pits,  paddles and drums are drained at the end of the operation, the whole 

¡yirl is flooded and the leather that is piled nearby or that is draining from 

another drum gets contaminated and stained. 

Laok of proper maintenanoe.    As already mentioned, there are frequent 

breakdowns of machinery and equipment and proper maintenanoe is laoking.    Perio- 

dical overhauling of the maohinery, whioh is a mußt,  is not being done.    For 

example,  the measuring maohine gives different readings eaoh time it is fed| 

the aotual measurement is arrived at by adding the differenoe.    Most of the 

time the area of leathers   reoorded appears to be less.    Similarly the only 

spray gun öfter becomes blooked. 

History sheets on the maohinery and spare parts are not properly maintained* 

There is a laok of trained personnel in the repair and maintenanoe division 

for looating and identifying the defeots and reotifying them. 

Laok of simple equipment and tools.    Weighing maohines (platform and hook 

type) and thickness gauges show inoorreot readings and they should be replaoed. 

Similarly,  other aooessories required suoh ae buokets, measuring cylinders, 

wooden horses,   duok boards and trolleys are too few, oausing delays in produotion. 

Delay in proourement of ohemioals and spare parts.    All ohemioals excepting 

salt and lime must be imported.   The tannery was without stooks of some essential 

ohemioals suoh as ohrome and mimosa extracts for more than three months, and 

accordingly no produotion oould be oarried out during that time.    As the ohemioals 

are mostly imported from 3hina,  the Federal Republio of Germany, Spain and 

Switzerland,  there are bound to be delays because of the long distanoe and in- 

adequate shipping faoilities.    There is no planning to have on hand a minimum 

stook of ohemioals and spare parts. 

low level of teohnology.    The existing staff and foreman in the tannery 

have only a minimum understanding oft 

The objects of the various operations in leather processing 

The ohemioals used and their funotions 

Newer ohemioals and auxiliaries 

Check oontrols to be adopted in the various stages of leather processing 

Prooeas improvement 

Cost oonsoiousness 

Programming and planning 

I 
1 
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The above are all neoessary, not only for ensuring regular production 

and smooth flow but also for improving the quality and oontroiling the cost. 

Constant ohanges are taking plaoe in tanning and finishing, both in the 

improvement of processes and in the development of newer auxiliaries and one 

has oontinuously to keep abreast of the developments. 

Other findings and observations 

Details suoh as the availability of raw materials,  sizes, weight ranges, 

yield, assortment particulars,  grades in finished leathers, stook, produotion 

figures,  oost of produotion eto.  are not given importance.    No costing is 

being done for the various types of leathers.    As the essential data are not 

reoorded,  it is  diffioult for management to follow up on produotion whioh would 

give insight into the oost of individual products.   The results of aotivities 

are oheoked mostly by making a simple oomparison of inoome against expenditure 

onoe in a year.    The overheads appear to be high for the present produotion. 

In addition, the productivity of men and maohinery is low. 

The customs duty levied by the Government  is as follows! 

Por imported raw materials,  30JÉ on the value 

Por imported ohernioals,  5lt-15^ (depending upon the ohemioals) 

Por imported finished leathers,  40JÊ 

The working hours of the tannery are from 7 a.m. to 3 p.m. with a weekly 

holiday on Friday.    On Thursday,  the tannery works until  1 p.m.    There is no 

staggering of working shifts or the use of a skeleton staff on holidays for 

oarrying out essential operations. 

The working oapital requirement of the tannery (until last year) was about 

50,000 dinars (YD). It is drawn from the National Bank of Yemen at an interest 

of 5JÊ per annum. 

Effluent at present is simply let out for evaporation in an open spaoe at 

the baok of the tannery.    The salt pans are very close to the area where the 

effluent is released.    The salt industry people already objeot to th« effluent 

disposal.    If the produotion is stepped up, there will be more effluent and 

there is insufficient spaoe at the baok of the tannery to treat it. 

V  J 
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Grouping in size weight/range s,  olassifioation and grading of raw materials 

should be followed in the ouring and raw yard,   so that raw materials of the 

same size/weight range eto. are taken for one lot.    This will ensure uniformity 

and oontrol in processing. 

Lot numbers and oards should be introduoed when a lot of raw materials is 

taken for prooessing.    Lot oards should be filled in at various Btages of the 

prooessing with details suoh as type of raw material, type of oure,  origin, 

number of pieoes,  weight ranges and sizes,  weights,  assortment details and 

grades, substanoe,   final yield and grading.    Besides these,  the dates on whioh 

the  different operations have been oarried out and the percentage and aotual 

amount of ohemioals used should be indioated.     In time the data built up will 

be useful for the management in both teohnioal and oommerioal planning.    This 

system should be introduoed for different types of raw materials and produot 

mix without further delay. 

Soaking of air-dried/dry-salted raw materials should be done well, so that 

they are softened well in regaining the moisture oontent.    The present method 

of dumping too many skins in a pit overnight without suffioient water and taking 

them immediately for liming should be abandoned.    Most of the skins, inoluding 

hides, are undersoaked and oarry an exoess of salt to liming.    This prevents 

easy removal of hair.    Soak aids and preservatives should be used for accelerating 

the soaking.    Breaking open in the fleshing machine will help in making soaking 

easy.   Otherwise,   dry drumming for 20 to 40 minutes, followed by soaking and 

washing, may be done.    Too prolonged soaking in tropioal countries should also 

be avoided when the temperature is high.    Soak aids and preservatives must be 

used to aooelerate  soaking of dry-salted and air-dried raw materials. 

In the addition of sulphide to the liming bath, it would be better if a 

stook solution of sulphide, oontaining a known amount of sulphide, were prepared 

the previous day by dissolving with boiling water.    Depending on the weight 

of the skins in eaoh paddle, the oorreot quantity of sulphide oan be added by 

adding the required quantity of stook solution.     In the present system, sodium 

sulphide lumps are  taken and dissolved in hot water in iron drums and heated 

up prior to its use.    An apprtoiable amount of sulphide lumps remains undissolved 

sinoe dissolving sulphide lumps take time.    As it dissolves, the supernatant 
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liquor is added to on« paddlet »ort water is added and the solution is boiled. 

Besides the wastage of sulphide (undissolved lumps are thrown out),  it is un- 

certain that the oorreot quantity is being used for the different paddles. 

Alternatively,  sodium sulphide flakes may be prooured and used. 

The present weighing machine (platform type) does not reoord the oorreot 

weight} thus weighing skins and ohemioals poses a problem.    It is not oertain 

that the oorreot quantity of ohemioal is being usedj  for example,  from the 

records and from observations, the Boaked weight is seen to vary from 1,000 to 

1,400 kg for about 800 skins of the same size and oure.    Similarly, the fleshed 

weight for the sane size varies from 65fJ to 100)1 of the soaked weight.   When 

ohemioala are based on soaked and fleshed weight*, it may happen that more or 

less ohemioals are used for oertain lots.    Thus there oannot be any control in 

prooes3ing.    Proourement of two weighing maohines (platform type) to weigh up 

to 1,000 kg and two pan type of balanoes to weigh up to 20 kg is an immediate 

necessity. 

The present method of liming skins in paddles for a day with 2fJ to 30 

sodium sulphide and 4% to 5«J slaked lime does not produce plumpness for fleshing. 

When fleshing is don« at this stage, beoause of the insufficient plumping, more 

pressure has to be applied in the fleshing maohine and there is a possibility 

of loosing substance.    Either the sulphide has to be increased, followed by 

brief rinsing,  or after reliming in the pits fleshing has to be done when the 

skins are plumped up. 

The skins after fleshing are re limed in pits for 2 to 3 day«.    Vary often 

no handling is done.    The handling of skins in lime pits should be done at least 

onoe if not twioe    a day to oréate movement. 

Trimming of the skins to remove long shanks etc has to be done in the 

raw as well as after fleBhing, to prevent the knotting of skins in the drum 

and to avoid ohemioal wastage.   At present no trimming is done in the raw or 

after fleshing.    But finally, in the piokled stag», prior to paoking for export 

long shanks are out beoause the buyers insist on their being out.    On an average 

about ¿ ft2 per pieoe of 4¿ ft   is out» this works out to 11*2.    Ohemioals oould 

be saved by trimming mostly in raw form and of any overlooked portion in fleshing. 

Beoause of the poor supply and pressure of water, essential washing 

operations or the oorreot amount of float for treating with ohemioals is never 

V 
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followed.    Washing before and af 1er deliming with plain water not only oleanses 

the pelt but alao reduoes the al.canity, whereby the consumption of ohemioals 

in deliming and piokling is leu3, 

The amount of deliming an•'. bating agents and the  duration of their use 

should be determined for different sizes/weight ranges and for different types 

of raw material.    Small skins are overbated so that  during manual soudding 

operations the grain is damai-ed.    Though this is the oause of damage for oertain 

lots,  the damage is also attributed to poor oure. 

Weighing the required quantity of ohemioals and the preparation of ohemioals 

like dissolving eto. should be done sufficiently early, and the amount should 

be kept ready for adding to avoid delay. 

Oheok controls must be done for the various operations like soaking,  liming, 

deliming and bating, piokling,  ohrome tanning, neutralization, dyeing and fat 

liquoring, so that, besides getting the desired effeot in a lot, there may not 

be appreciable variation from lot to lot. 

Tests for feel of the goods, testing the oross-eeotion with indioator 

solutions and end-liquors with short-range indioator papers, boil tests and 

testing exhaust of the liquors should be done regularly for eaoh lot,  to ensure 

uniformity. 

Presenoe of short hair and soud in piokled skins downgrades the quality} 

suoh defeotB oan be avoided to a great extent by good soaking, liming with 

oorreot quantity of sulphide and lime, handling of lime pits, dry drumming 

of the bated skins with nonionio detergent, and supervision of the manual 

soudding operation.   A few lots were done under the guidanoe of the expert. 

These lots were free of short hair and they were also oleaner than the normal 

lot.    The method of hand soudding in the direotion of the hair roots was also 

shown to the workers, for easy removal of soud.    As the manual-aoudding operation 

involves muoh skill, the expert suggested the oonversion of the meohanioal 

fleshing machine into a soudding machine.   Aotion has already been initiated. 

The preservative treatment followed at present for the piokled skins is 

not effeotive sinoe most of the preservative is drained out.    Preventol CMC 

(Para ohloro meta oresol), whioh is being used, is soluble only in an alkaline 

medium or in spirit.    It would be better if soluble sodium salta of preservatives 

like Preventol liquid 1, Preventol B (Bayer), Topane WS (IOI) or a similar 
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product were used.    For the existing stock, stock solutions could be prepared 

by dissolving with caustic soda.    The exact preparation may be found in Bayer's 

leaflet which haß been given to the counterpart. 

Dilution of sulphuric acid with water should be prepared sufficiently 

early so  'hat  the diluted acid is cooled prior to pickling.     Moreover the 

temperature of the water supply during the noon period when pickling ìB done 

is about 3R -4^ r>  it would be better for pickling and tanning if water were 

stored in pits during the night so that the temperature would not be so hot. 

As the buyers of pickled skins want an end pH of I.5 to 1.8,  the optimum 

amount of acid required to get the correct pH in that range should be determined 

for the different sizes, so that the entire amount of acid after dilution may 

be added initially in feeds.    The skins may be run with acid and salt for a 

time and left overnight in the bath to attain the median pH.    pH should also 

be checked prior to leaving the Bkins in the bath overnight.    The next day, 

after running for 15 or 20 minutes,   the pH may be checked.    Any correction in 

pH (if slightly highl may be done by adding a small quantity of acid and running 

for a time.     In the present system about 1/2 to 2/3 of the total acid is added 

initially;  the following day,  because the pH is high,  the remaining acid is 

added,  the skins are run for I5 to  20 minutes, after which the pH is checked 

and the skins are taken out.    This does not give the correct pH and a variation 

in pH may be  seen in the pickled lots of from 1.8 to 3.5. 

Pickled rejects should be piled to a reasonable height  and always kept 

wet by covering with a plastic sheet,  until they are taken for further processing. 

""he pile should be frequently    handled so that formation of heat is prevented. 

Any partially dried end portions may be wetted with used pickled liquor. 

At present a huge stock   of pickled rejects are dumped and left exposed 

without covering.    During the afternoon they are even exposed to sun.    Creases 

and folds,  formed because of the pressure, will be difficult to get removed 

by normal processing.    Furthermore,   if skins are allowed to dry and are exposed 

to sun,  the quality and tear strength will be poor.    Because of a lack of drums, 

the skins cannot immediately be processed into lining leathers. 

Looseness in the upper leathers made from cattle hides is one of the main 

problems faced by the tannery.    Besides the inherent quality of the raw material, 

all operations from soaking to fat liquoring, and post fat liquoring operations 

J 
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auch as drying and staking,  play an important part.    To reduce looseness,  good 

•ioaVrinr»,  short lining with  sulphide and le^s lime,   deliming to 2/3 extent,   full 

tanning,  keeping the tanned stock in moist  condition before and after shaving, 

rechroming,  proper neutralization,  the optimum amount of retanning agents,   and 

the  proper blend of raw oil  and sulphated oils in  fat  liquoring are generally 

necessary,  with check controls at  many 3tages.    Proper attention is not paid 

to these  factors at  present.    Reliming is  sometimes done for two days which is 

too  long.    Bating may be dispensed with since  it  may increase looseness.    A 

bating agent  of not  more than 0.2^ may be used for a short duration.    Looseness 

may  largely be avoided if the chrome-tanned stock  is not allowed to dry completely 

before and after 3having.    Previously, there was  only one mechanical    shaving 

machine which frequently broke down.    Recently,  a double-width hydraulic  shaving 

machine has been installed and shaving should not now be a bottle neck.    Though 

a sammying machine may help in conditioning the tanned stock for shaving,   until 

this machine is procured the tanned stock may be hooked up in a shady place 

watched by a worker;  when  it  is ready to be removed,  it should be wetted imme- 

diately on partially dried portions,  if any,  with moistened gunny cloth or a 

brush, taken for shaving or piled and covered with plastic sheet until it   is 

removed for shaving.    Control in neutralization is necessary since  over- 

neutralization causes looseness.    Vegetable tannins like mimosa extract  should 

be used with other retanning syntans and resin tanning agents to fill up.    Use 

of vegetable tannins will not only help in  filling up but will also decrease 

the cost.    Two lots were processed by the expert  who demonstrated to the management 

the advantages of better filling up and reduction  in cost of retanning.     In  fat 

liquoring,sulphated and sulphided oils with emulsifying agents and no raw oil 

are  used,  which again may cause looseness.    It would be better if l/3 to  1/4 of 

the total  fat liquor contained raw oil such as neat% foot  oil.    On the suggestion 

of the expert, raw neat's  foot oil has been  imported. 

In order to sort out  upper, hunting suede,  lining and sole leather,  the 

hides are lightly chrome-tanned with about 4$ chrome extract (Ohromosal B). 

Pre—shaving is done to sort  out upper, hunting suede etc.    Because of insufficient 

tanning coupled with the drying of the stock, the  shaving operation becomes 

difficult and considerable heat  is  produced,  which affects the quality.     If it 

is not possible to assort  leather in liming,  pre-chroming may be done and after 

assortment for chrome and vegetable, the chrome assortment may again be chrome- 

tanned fully and later shaved and assorted into upper and hunting suedes. 

J 
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In the absence of a splitting machine, the substance has to be reduced by 

dhaving only to the required thickness.    There are sides of about 4.5 to 5 mm 

thickness, and considerable time is taken for shaving the substance to  1.8 to 

2 mm.    Chattering marks and cuts are  caused when more pressure   is applied by 

the worker.    Recovery of the splits is  also lost.    Productivity of the  machine 

is al30 les3.    In the  opinion of the expert,  confirmed by the  findings  of the 

footwear unit,  the finished upper leathers are  thicker th^. required.     The 

supervision in  shaving is inadequate for checking the correct  substance.    The 

only thickness measuring gauge is often under repair and gives  incorrect readings. 

The procurement  of two measuring gauges  is an  immediate necessity.    It  is essential 

that the tannery procure a mechanical  splitting machine as :îoon as pos3ible| 

not only will it help  in easy shaving and in maintaining the required substance, 

but also in the recovery of splits.    3plits  form an important  by-product in 

upper leather production the profitability of which largely depends on the 

recovery of splits and their conversion  into finished leathers. 

Some of the finished leathers from splits such as splits—suedes and splits- 

grain finish may supplement the upper leather for local demand.    If the thiokness 

in shaving is kept greater than the desired end-thickness, the chemical consumption 

is also greater.    Based on the work done by the expert,  about   20j6 to  25^6 less 

chemicals could be used in post-tanning operations if proper care were  taken 

in shaving to the required thickness.     Too much shaving in belly regions should 

be avoided and it  is advisable to touch them lightly,  to remove the loose flesh. 

In the absence of a setting machine,  the sides are hand set  (just  to remove 

water) and wet nailed to wooden boards.    Though this method is not advisable,  it 

it has to continue until the setting machine is procured since  growth marks, 

wrinkles etc. are removed to some extent  by wet nailing.    No doubt the wetnnailed 

leathers are firm and boardy in feel,  but there is no better solution  except to 

suggest that the drying    be    done   in a shady place rather than in the sun.    The 

tannery must procure a reversible hydraulic setting machine} meanwhile, a suitable 

machine that can be used for sides and skins should be used. 

Hand-setting tables should be topped with formica since the present ones 

cause stains from the absorption of dye,  oil etc. 

Hand-setting and nailing- departments have to be strengthened since fat- 

liquored lots lie for more than a week.    More drying boards are neoessary to 

step up the production.    The unit has to procure a setting machine to overcome 

all these difficulties. 

_*r 
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Hook drying of certain leathers auch as hunting suedes, suede garments, 

vegetable tanned linings and solea etc.  is done at present by introducing a 

pole through two slits made near the rear shanks and keeping the  pole over two 

hooks near the ceiling of the roof; this practice  is not  advisable.    It  may save 

space but   it consumes much time and often the  iried leathers fall  to the  floor 

and get wet or stained.    Because  of the big slits  made they must  be trimmed, 

resulting in loss of area.    Hook drying may be done by using wooden frames with 

brass hooks. 

As no conditioning   or staking is done,     the upper leathers and lining 

leathers from skins lack roundness and suppleness. 

Trimming at various  stages  such as during nailing,   in crust  and in finished 

leathers,  is done to a great extent.    Hides and skins have to be trimmed during 

their processing so that  all unnecessary and useless parts of the  leather are 

removed.    This is normally done  by workers who know where and how much to trim. 

But the practice of trimming excessively in the crusu  stage, using razor blades, 

should be halted immediately.    The use of trimming knives should be introduced 

and minimum trimming should be done to remove the nail  marks and any unnecessary 

portions.    Supervision  Í3 quite necessary to avoid the huge loss.    The expert 

observed that the excess trimming in the crust  stage alone would amount  to about 
2 ? 

0.75 ft    per an average side of 11  to 12 ft  .    Assuming that the  daily production 

of uppers,  hunting suedes,   linings and sole is 40 sides,  the loss may be about 
2 

30  ft   .    If the entire quantity  is upper leather,  the loss to the  factory per 

day is about YD 9.00 (YD 0.30 Per ft )•    Strict supervision is also necessary 

in the nailing yard to see that  the nailing is done at the edges  as far as pos- 

sible and not in the middle. 

The finishing yard should be free of dust which is not the case at  present. 

Buffing machines are not  provided with dust collectors;  hand brushing to remove 

the dust  causes floating dust,  which is not good while finishing (pad-coating 

and spraying).    The floor in certain sections of the finishing yard is damaged 

toa large extent  and the dust  from the floor also causes difficulties!  the 

floor needs immediate repairing.    Buffing machines should be provided with long 

bags outside the tannery so that  the dust  is collected and emptied frequently. 

As hand brushing is not effective, a brushing machine is suggested for duet 

removal.    Until it  is procured, hand brushing may be done on a table near the 

wall with an exhaust fan fitted into the wall so that the dust  is sucked out. 

It  is advisable to remove the buffing maohines to a closed room,  away fit». 

finishing yard. 
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Por impregnation to improve looseness,suitable impregnating resins such • 

aa Piller M3 (Earnshaw)  or Leather around FS (BASP) may be tried.    3oft,  medium 

and hard types of acrylic  resin binders may be necessary for suitable finishing. 

The  present  method of using local shearling wool pad for hand seasoning 

should be abandoned.    After short  usage the shearling pad gets knotted up, 

produces pad marks,  and does not  absorb the seasoning.    Pads using plush cloth 

or the proper type of brushes 3hould be used.    The expert had brought  plu3h pads 

along with him and demonstrated their advantage.    The tannery has been askoi 

to import   1  to 2 metres of plush cloth. 

The  spray gun often blocks and thus needs repair.    One more spray unit  is 

essential  to cope  with the production and also to speed it up. 

The  felt  in the Gloria press  3hould be replaced;  the present  felt  is uneven 

and damaged.    The plate  should be  cleaned with a cloth soaked in thinner after 

each colour; this  is not now done  and some of the previous colour is transferred 

from the plate to the leathers of the next batch.    Sufficient pressure and 

temperature control are not  possible since the machine  is too old.    There  is 

only one embossing machine  which  is not  bein» used.    Even  for printing,  this 

machine may not be suitable for production because  of the possibility of overlap 

in  many portions  when sides are printed. 

It  i3 essential that  the tannery procure a hydraulic press as soon as 

possible.     Besides the smooth plate and hair-cell  plate,   some other embossing 

plates such as Zug grain,   shrunken grain,  pig   gram,  baby crocodile grain, 

lizard grain,  morocco and moon print may be purchased along with the hydraulic 

press,    drain-damaged sides,  which are now found unsuitable for plain finish, 

and some  of the very loose  leathers could be upgraded by printing them with 

attractive  designs and finishing them further into two-tone colour so that they 

could be used as uppers.     Some  of the sole leather selections could be diverted 

for printed leathers.    In the future army uppers (Zug grain) can also be made 

since some  of the cattle  and camel hides are thick. 

The measuring machine needs  immediate repair.    The tolerance of a measuring 

machine is generally *2^. 

Periodical overhauling of the machinery, preferably on holidays,  should 

be done to avoid breakdowns. 

.J 
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Spare parta for the various machinery and equipment should be stored in 

separate bins,  so that they can be easily identified and orders for spares can 

be expedited. 

Staggering the working shifts in some essential yards and employing a 

skeleton  staff on holidays have to be introduced for carrying out certain 

essential  operations in order to use the machinery to the maximum and to have 

a regular output. 

The tannery may use the help of the UNIDO expert  in oost aooounting of the 

Industrial Advisory Unit   in introducing systems for oost control.    This 

expert   indicated in his report  on the  leather centre the need for cost  conciousness 

from the slaughterhouse  stage to the final use  of the  leathers at the centre. 

His observations are borne out  by the ract that there  is no control in the 

slaughterhouses and tannery, and control in the centre has just  started.    He 

al3o feels that  a thorough investigation is necessary  for introducing systems. 

Field work was done by the expert  in the tannery.     Improvements  in processes 

of making retan uppers and chamois leathers were demonstrated.    The retan lots 

that  were  processed showed better filling up and better grading at a lower cost, 

thereby proving the value of the process.    The  process  of converting Australian 

sheep skins to vegetable crust  was also demonstrated.     Trials done in processing 

camel necks into insole demonstrated that but  for poor curing and bad flaying, 

they could be converted into upper leathers which could supplement the upper 

leather for local demand. 

For thin and defective skins, vegetable tannage may prove better since  it 

would upgrade the  skins.    Pickled rejects and skins that are unsuitable  for 

chrome tanning for wet blue export may be vegetable tanned and assortment made 

from the crust   for further processing into different  types of finished leathers, 

such as  garment,  upper,  woven  leathers,  gas-meter leathers,  linings and printed 

leathers.    It may be      better to make vegetable crust  and export in the plaoe 

of even wet blue, because of the following advantages» 

(a) Improved grade and substance; 

(b) Saving in freight charges; 

(c) Possibility of accurate measurement and weighing; 

(d) Wide scope for buyers to process into different kinds of finished 
leathers. 

J 
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The addition of three more drums will help to a major extent in preventing 

goods from accumulating at the various stages and also in ensuring smooth flow. 

An experimental drum is also neoessary for small-scale trials to standardise 

the prooecses. 

3ome of the lower quality skins can be converted to chamois leather by 

combination tannage of formaldehyde and fish oil and production can be stepped 

up since fish oil is available locally and there is internal demand.   Export 

potentialities to neighbouring countries also exist. 

Shaving on the flesh side of wet blue skins to level the substance, in 

processing suede garments,  should be avoided since it causes uneven oolour in 

the backbone regions.    In the crust stage, after initial buffing, assortment 

may be done for suede garments; levelling if necessary, may be done at this 

stage on the grain side by buffing or dry shaving. 

The amount of syntan used for sole leather can be reduced considerably to 

cut dovei the cost.    Bleaching syntans,  whioh are less costly than the other 

retanning type of syntans,  can be used finally along with bisulphite and oxalic 

acid for bleaching.    Treatment of sole leather with epsom salt  (magnesium sulphate) 

finally before oiling will help in fixing the tannins.    To improve the colour, 

sodium bisulphite (about  5$ on the weight of mimosa solid extract) can be used 

along with the mimosa extract  for tanning. 

Spray-dried (bleached) mimosa extract may be used for the vegetable tanning 

of skins to give a lighter colour that may be preferred by buyers«   Iven for 

retanning of side leathers,  spray-dried extract may be more advantageous. 

Qoat skins of thicker substance could be resin finished and used to sub- 

stitute uppers by suitable retannage and grain correction. 

By ensuring a regular input and output, by procuring maohinery and by saving 

chemicals,  it would be possible to reduoe the looal selling prices of upper 

leathers and sole sides, and to improve the quality. 
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II.    PROCESSES DEMONSTRATED BY THE EXPERT IN THE NATIONAL TANNINO FACTORY 

A.    Retan upper leather from oow hldeo 

As the retan upper leathers made in the factory are generally loose and 

firm in feel,   a lot was taken for processing.    Raw materials!     50 pieces of 

dry-salted cow-hides of medium-weight range of looal origin.    (Dry-salted weight 

of 50 pieces « 320 kg.) 

rir8ï 3V• Soak 
(in pit)t 800)6 water and 0.5)6 Cismollan BH.    Duration,  18 h 

Seoond day.    Take out and dry drum with 50)6 water for 1 h, to soften. 

Mash 
(in drum) 1    500)6 water.    Run for 45 min; check for proper soaking; 

drain.    (Soaked weight of 50 pieces - 65O kg.) 

Liming 
(in drum)! 60)6 water (on the soaked weight).    Add 1.5)6 sodium 

sulphide solid (60)6-62)6) dissolved in hot water and 
cooled and 1.5)6 slaked lime powder.    Run the drum for 
10 min and stop for 50 min.   Add 1)6 sodium sulphide 
(after dissolving) and 2.5)6 slaked lime.    Run for 5 mi-n 

and stop for 55 min«    Flood with 200)6 water,  run for 
10 min and stop.    For the remaining duration,  run for 
2 min once in 3 or 4 h.    (Total duration 22 hours.) 

Third day.    Ihm for 5 min;  drain the lime bath with lattice door. 

Wash!    2OO56 water.    Run for 10 min and drain.    Machine flesh; 
cut  into sides; trim; weigh.    (Fleshed weight of 50 
hides e 615 kg.) 

Wash!    15OI6 water.    Run for 25 min and drain. 

Delime 1    150)6 water.    Add 0.5)6 sodium bisulphite as powder.    Run 
for 15 min.    Add 1$ ammonium sulphate dissolved in 10)6 
water in 2 feeds at intervals of 10 min.    Run finally 
for 40 min.    Check for 2/3 deliming with Phenolphthalein. 
Drain. 

Wash!    15096 water.    Run for 20 min.    Drain. 

Pioklet    60% water,  8)6 common salt, 0.5)6 calcium formate.   Run 
for 10 min and check for B< (8 to 9 Bé).    Add 1.5)6 
sulphuric acid after diluting with 15)6 water,  in 3 feeds 
at  intervals of 15 min.    Run finally for 75 min. 

^ÌITfilì ÉhY*    Run for *5 min*    Cheok pH of the bath and oross section (pH 3.1  to 
3.2).    Drain half the pickle float.    Add 10)6 Chromosal B as powder. 
Run for 75 min.    Check penetration.    Add 40)6 water and run for 15 
min.   Bas if y by adding 1)6 soda ash dissolved in 15)6 water in 5 feeds 
at intervals of I5 min.    Run finally for 5 to 6 h.    (As there was 
no time after running finally for 3 h, the goods were left in the 
tan bath overnight.    pH showed 3*7.) 

] 
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Pif ih day.    Ran for 20 min.    Check pH and boil teat for 2 min (pH 3.5 after 
boil test).    Drain the bath and horse up for 2 days. 

(in the absence of a sammying machine or hook-drying facilities for conditioning 
prior to shaving,  it took about a week for proper conditioning of the sides.) 

Assort the tanned sides for retan upper and hunting suedes»    71  sides for 

retan upper and  29 sides for nunting suedes,    (in the absence of a splitting 

machine, the sides nave to be shaved to a substance of 1.8 to 2 mm since finished 

leathers of 3uch thickness are in demand by the footwear unit for making unlined 

shoes for men.) 

3have  retan upper sides to 1.8 to 1.9 mm.     (initially, under the expert's 

supervision,  about  10 sides were  shaved to 1.8 mm.    Belly portions were lightly 

touched to remove loose flesh without undue shaving.    The shaver was instructed 

to shave the remaining sides in the same way, but he did not since the finished 

crust sides showed thicknesses of 3 mm and more.)    There is no proper supervision 

of the 3having yard. 

In general,  one of the criticisms of the upper leathers besides looseness 

is that they are thicker than the required substance and uneven.    The only 

leatner-thickness measuring gauge available gives a faulty reading which some- 

times deceives the shaver.    Proper allowance is not given for the  substance 

built up in  retanning.    If the  shaving is not proper for the same number of 

sides the shaved weight will be more when the thickness is greater.    As chemicals 

in post-tanning operations are based on the shaved weight, more chemicals are 

being used.    In the opinion of the expert about  20^ to 25% of chemicals oould 

be saved    if proper care were taken in keeping the desired   correct thiokness 

in the shaved sides. 

It appeared that for the lot, the shaving was done to 3 mm instead of 

1.8 mm.    (3haved weight of 71  sides • 250 kg.) 

If correct substance of 1.8 mm is kept, the shaved weight will be 200 kg 

instead of 250 kg. 

Eighteenth day. 

Nineteenth day. 

Wash!    150JÍ water.    Run for 10 min.    Drain. 

Rechromet    6/0% water.    Add 2% Chromosal B, 0.3fl caloium formate 
and 0.2^ soda bicarb as powder.    Run for 90 min. 
Drain.    Horse up. 

Washt    150JÍ water.    Run for 15 min.    Drain. 

Neutralize!    150^ water.    Add 1j6 calcium formate and 0.5JÈ 
Tanigan   P2 as powder.    Run for 20 min.    Add 0.5)1 

_._J 
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soda bicarb diaaolved in 8}6 water in 2 feeds at 
intervals of 10 min.    Run finally for 20 to 30 
min.    Check out edge  from butt portion with brome 
cresol  green indioator for proper neutralization. 
(Colour,  greenish blue,   pH about 4.3 to 4.6.)    Drain. 

Washt    150$ water.    Run for 10 min.    Drain. 

Ret an t    6,0$ water.    Add 1# Tanigan . P2,  1$ Tannigan 08 
and 1^6 Retingan R7,  as  powder.    Run for 20 min. 
Add 4^6 mimosa extract   (as small lumps  of solid). 
Run for  30 min.   Add 60% water.    Run for 10 min. 
Drain. 

(Owing to lack of hot  water facilities, hot water rinsing and 
correct float and temperature in fat  liquoring were not possible.) 

Pat 0 
liquoringt    80^ hot  water (warm water only used) at  55 C 

Add \% Lipoderm liquor 1 ,   yf> Lipoderm liquor 2 
and 15Ê Nutrex 31  (raw neat's foot oil) emulsified 
with hot  water (lt3)  in  2 feeds at intervals of 
10 min.    Run finally for 35 min.    Add 0.4^ formic 
acid (85^6) diluted with 556 water in 3 feeds at 
intervals of 5 min.    Rvn finally for 10 min.    Check 
exhaust.    Add 0.75^ Aminex (cationic fat  liquor) 
emulsified with hot water (1»3) and run for 20 min. 
Check exhaust.    Drain.     Rinse briefly for 5 min« 
Drain and horse up overnight. 

Twentieth day.    Without a setting machine, the sides were hand set once and 
nailed on boards for drying. 

Twenty-first 
and Twenty- 

second day.    Because of the lack of drying boards,   2 days were taken for 
nailing the sides. 

Twenty-third 
day.    Trim. 

The sides in the crust stage were  found to be good in general appearance 

and better than the normal lots from the point of view of looseness. 

Buff on flesh with I80 grit paper and snuff the grain side with 240 grit 

paper.    Hand brush. 

These lots were finished in the normal way as for finishing the regular 

lots. 

Saving chemicals in reprooessing was explained to the staff, and the details 

are mentioned in the mid-term report. 

Another lot was also processed from their regular wet blue lot in the same 

way, taking care to see that the shaving was done to the desired extent  (1.6 - 

1.8 mm). 

 J 
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B.   Chamois leather from goat akini 

Locally there is demand for chamois leather and the tannery made  some 

chamois leather for local consumption.    The users have complained that  the 

leathers are not strong and that they tear easily  when the wet  leathers are 

squeezed.    On examination of some leathers made  by the tannery,   it  was  seen 

that Immergan tanning was done without shaving the grain and because of acidity 

developed by Immergan and improper tannin» the  skins did not have good strength. 

Water absorption was also poor.    The tannery wanted the expert to make  a lot. 

Two    experimental  lots were  made by him in a tub  in the absence  of experimental 

drum,  using aldehyde and fish-oil combination tannage.    In the absence of 

formaldehyde,  glutaraldehyde  (samples received by the tannery)  was used and 

for one lot  Indian  fish oil  (small quantity left  over in the tannery) was used. 

Por the other lot,  chamotan  (cod oil) from the United Kingdom (sample  received 

by the expert)  was used.    Though fish oil  is available locally from the  fish 

industry,  the expert  could not  obtain the oil  or details about the suitability 

of the oil  such as  iodine value etc.    If the oil  is available in plenty and if 

it is found suitable for chamois tanning,  it could be used and no import of 

oil for tanning would be necessary. 

Raw mat erial si    Dry-salted goat skins of large size.    Weigh.    Soak in pit 
with 800$ water and 0.6$ cismollan BH overnight.    Next day, 
give two more changes of water; check for proper soaking; 
horse up for draining;  weigh. 

Painting«    Paint conpositiont 
2$ sodium sulphide on soaked weight.    Dissolvt to make up 
to 10° Bé.    Add 12$ slaked  lime powder to make  28° Be. 
Apply the paint on flesh 3ide with a mop,  pile flesh on 
flesh and cover the pile with a wet  gunny.    Leave  for 5 
hours.    Unhair over a beam with unhairing knife. 

The rest  of the operations from deliming followed the process mentioned 

for chamois leather, except that the process was done in tubs and glutaraldehyde 

was used in the place of formaldehyde. 

C.    Camel neck pieoee into Insole and belting leather 

Camel necks are available separately along with camel hides.    Camel hides 

are purchased by the tannery on a piece basis, and as such camel necks are 

available free.    The tannery has been accumulating the neck pieoes without 

knowing what to do with them.    The problem was posed to the expert and a lot 

was taken for processing.    On examination of the raw pieces,  it was observed 
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that the neck pieces were fairly thick and that they could be processed as 

insole leather.    The curing and flaying were poor.    In many pieoes there 

damage of grain owing to bad curing, and no piece was without deep flay cuts. 

The area of the pieces varies from 2.5 to 4»5 ft   .     In the expert's opinion, 

if properly cured and flayed,  camel necks may prove to be good even for uppers 

since they are tight  in texture and looseness is not visible.    A few pieoes of 

insole leather from camel necks were  finished after shaving the thickness to 

2 mm to explore their usefulness and marketability on the local market. 

The belting factory, which manufactures canvas belts, is one of the main 

consumers of retan uppers of oamel and cow made by the tannery.    In the belts 

for leather straps,  upper of 2 mm thickness is used and for leather pouches 

upper of 1.6 mm thickness is used.    The expert and his counterpart went to the 

belting factory with a few finished pieces of camel necks to see whether they 

could substitute the upper leathers.    The belting factory personnel, though 

they approved of the quality,  were reluctant to use them because of the 

deep flay cuts and the small area.    However, they would be interested if fairly 

big pieces without  flay   outs  were supplied to them at a cheaper price than 

retan upper. 

The footwear factory was also given samples of insole leather to determine 

their utility. 

Raw materials!    200 pieces of dry-salted camel necks.    (Dry salted weight 
=  240 kg.) 

Soak (in pit) l     800)1 water and 0.6$ cismollan   BH| duration,  18 h.   Take 
out and dry drum intermittently for about 1  h with 50jt 
water, to soften. 

Wash (in drunOt    600)1 water.    Run for 1 h.    Drain.   Weigh.    (Soaked weight 
of 200 pieces =  500 kg.) 

Lime (in drum)i     60$ water.    Add 1.5$ sodium sulphide (after dissolving) 
and 1.5$ slaked lime.    Run for 10 min.    Stop the drum for 
50 min.    Add 1$ sodium sulphide and 2.5$ slaked lime.    Run 
for 5 min.    Stop for 55 min.    Run for 5 min.    Stop for 
55 min.    Plood with 200$ water.    Run for 10 min.   Stop. 
Later run for 2 min once in 3 or 4 h.    (Duration, 22 h.) 
Run 5 min»    Drain the bath. 

Waahl     200$ water.    Run for 10 min.    Drain. 

Relime in pitst     300$ water (on soaked weight).    Add 8$ slaked lime and 
0.5$ soda ash.    Duration 3 days with daily handling.    Take 
out; machine fleshf weigh.    (Pleshed weight of 200 pieoes > 
455 kg.) 

i 

1 

! 
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"ash (in dripi)i    150$ water (on fleahed weight).    Run for 25 min.    Drain. 

Del¿met    75$ water.   Add 0.5$ sodium bisulphite as powder.    Run for 
15 min.   Add 1.25$ ammonium sulphate and 1.5$ water in  2 
feeds  at intervals  of 10 min.    Run  finally for 60 min. 
Cheok  for 2/3 deliming.    Drain.    (As the deliming was not 
to the desired extent,   added 0.25$ ammonium sulphate and 
ran  for 30 min.    Checked again.) 

150$ water.    Run for  15 min.    Drain. 

60$ water.   Add 8$ salt  and 0.5$ calcium formate.    Run 
for  10 min.    Check Bé  (8°-9° Bé).    Adi I.5* sulphuric acid 
and  15% water  in  3  feeds at intervals of I5 min.    Run 
finally for 75 min.     Next day, run  for  20 min.    Check pH 
(pH  3.1-3.2). 

Prechromet    Add  3$ chromosal B as  powder.    Run  for 75 min.    Check 
penetration.    Add 0.3$ soda ash aid   3$ water.    Run  for 
15 min,  15 min and  30 min.    Add 0.2$ soda bicarb and  2$ 
water.    Run for 10 min,   10 min and 60 min.    Check pH. 
(pH  3.4-3.5«)    Drain.     Horse up. 

100$ water.    Run  for  10 min.    Drain. 

50$ water.   Add 2$ Tanigan   CH as powder.    Run for 45 min. 
Add 9$ mimosa 3olid extract and sodium bisulphite (1/2O of 
the weight of extract).    Run for 3 h.    After 1 h,  after 
the addition of extract, add 0.25$ lipoderm liquor 2. 
After  3 h, add 6$ mimosa extract and  sodium bisulphite 
(1/2O  of the weight   of extract).    Run  intermittently for 
2 h.     Leave overnight   in the drum.    Next  day,  run for 
10 min.    Add 15$ mimosa extract and  sodium bisulphite 
(1/2O  of the weight  of extract).    Run  intermittently for 
4 h.     Check penetration and absorbtion.    Drain.    Hors« 
up for  36 h. 

60$ water.   Add 0.5$ Tani#m   BL and 0.2$ sodium bisulphite. 
Run  for 15-20 min.     Drain. 

50$ water.   Add 1$ lipoderm liquor 1,   1$ lipoderm liquor 
2 and  1$ raw oil emulsified with hot  water.    Run for 50 
min.     Check exhaust.     Drain.    Horse up.    Next day,  hand 
set,   apply a little cotton-seed oil  on  the grain and hook 
to condition.    Hand set again, hook to dry.    Remove.    3mooth 
plate   in Gloria preBS.     Pew pieces were given to footwear 
unit  for trial8. 

As the  insole pieces were found to be  ideal for belting leathers, a few 

pieces were wet back,  conditioned, shaved to 2 mm and dried.    They were again 

cold-ironed in the Gloria press.   The grain aide waB buffed with 240 grit paper 

and brushed.    Yellow coloured upper leathers are usually purchased by the b«lting 

factory and hence the pieces were finished in same oolour.    Finishing was done 
as follows» 

J 
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Euì-anol pigment to match the shade 

Binder IM 

Rukanol glänz NJ 

Eukanol filter 

Wat or 

150 g 

175 g 

50 g 

30 g 

600 g 

Filter.    Apply a pad coat.    Dry.    3mooth plate in Gloria press.    Apply 

a pad coat.    Dry.    3pray one full cross coat.    Dry.    Spray again to cover. 

Dry.    Check for coverage. 

Top coat with lacquer 

Isoderm glanz lustre 1  part 

Thinner 3 parts 

Spray one full cross coat.    Dry.    Smooth plate in Gloria press. 

D.    Vegetable tanning of Australian sheepskins 

The Government of Democratic Yemen of late has been importing live 

Australian sheep for meat  purposes instead of Somalian goatsand sheep.    About 

50,000 to 80,000 animals have been imported up to now.    After the  slaughter 

the skins are made available to the tannery.    The  skins, though big in size, 

after  liming were  found to be  of poor quality! 

(a) Grain had been damaged in most  skins because the shearing knives 
were  used to remove the wool to the maximum extent  possible} 

(b) Ribs and fat pockets, which are common for Australian sheep skins | 

(0) Holes and flay cuts owing to improper flaying. 

Generally, the Australian sheepakina,    though big in size,   fetch lower 

prices  in the international market because of ribs and fat pockets and also 

because of poor strength and stitoh tear resistano«.    Most of them are used only 

for cheap linings.    The limed lots at the tannery were processed further into 

pickled skins and the assortment showed that only lower grades and rejections 

were prevalent.    It is doubtful whether they will fetoh a workable export prioe 

in a pickled stage in view of the many defects,    fhe possibility of exporting 

in raw rather than in the piokled stage has to be explored, sinoe in raw they 

may fetoh a workable prioe if few fur tanners are interested in suoh skins. 
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The problem of how to utilize the piokled lots was posed to the expert. 

A drum lot was processed into vegetable-tanned leathers and the rest of the 

lots were processed in a similar manner. 

Processingi 

Degreasei 

Wash» 

Wash» 

Number of pickled piecest    250.    Piokled weight (the lot 
was stored for some time) was multiplied by 1.25 to »rrivs 
at the fleshed weight. 

10% kerosene and 1.5% sandozin HI. Run for 30 min. Add 
100% of 10% salt solution (on volume basis). Run for 30 
min.    Drain. 

100% of 10% salt solution (on volume basis) and 0.25% 
sandozin N13.    Run for 30 min.    Drain. 

100% of 7.5% salt solution (on volume basis).    Run for 
30 min.    Drain.    (As the wash water was clear, no further 
washing was done.) 

Preohromei    60% water and 5% salt.    Run in salt solution for 5 min. 
Add 0.25^ sulphuric acid and 2.5# water.    Run for 20 min. 
(l>H 3.5«)   Add 2% chromo8al B as powder.    Run for 45 min. 
Check penetration.    Add 0.2% soda ash and 2% water.    Run 
for 10 min,  10 min and 30 min.    Drain. 

Prêtant    Add 2% Tanigan   CH as powder.    Run for 45 min.    Add 9% 
mimosa extract and sodium bisulphite (1/10 of the weight 
of extract).    Run for 2 h.   Add 0.25% lipoderm liquor 2, 
30 min after the addition of extract.    Leave in the drum 
overnight. 

Next day, add 9% mimosa extract and sodium bisulphite 
(1/1O of the weight of extract).    Run for 2i h.    Take out 
and pile. 

Next day, bleaoh-60% water. Add 0.4# Tanigan BL and 
0.10% sodium bisulphite.    Run for 15 min.    Drain. 

Fat liquori    60% water.    Add 1% lipoderm liquor 1 ;  1% lipoderm liquor 
2 and 1% raw oil emulsified with hot water.    Run for 40 
min.    Check exhaust.    Drain.    Take out.    Horse up overnight. 

Hand set, apply little raw oil by hand. Hook to dry. 
When dry, remove, stake lightly, trim, buff on flesh, 
brush, measure and assort. 

Subsequent lots were processed in the same way by ths tannery, but de greasing 
was omitted. 
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Better gradea of lining leathers were picked out from stores and after 

slight correction on the grain, they were finished into different colours by 

resin (plated) finishing.    Such leathers could be used for sandals and children*s 
o 

shoes.    The leathers  fetohed a price of 240 fils per ft    instead of the lining 
2 

leather price whioh is about 80 to 108 fils per ft    depending on the grades. 

A   suitable finishing reoipe was formulated using oasein-free black pigment 

paste, whioh the tannery had imported in bulk, and a dyeing reoipe for hunting 

suedes was used. 

1 
1 
1 
J 
1 
1 
I 
1 
I 
I 
I 
1 
J 
1 

i 
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III.    RECOMMENDATIONS 

1. It ia of primary importance that the measures suggested for improving the 

quantity and quality of local raw materials be carried out as soon as possible 

for the successful development  of the leather industry in Democratic Yemen. 

2. The  tannery should be expanded and modernized in stages,  i.e.  (a)  short- 

term and (b)  long-term,  of two phases each.    The additional  infrastructure 

required for short-term programme may be met by the Clovernment.    The planned 

capacities of the phases are based on the assumption that the required  raw 

material  resources would be built up progressively, and the skills and know- 

how would be upgraded to the required levels. 

3. During the interim period,  until measures are taken for collection  in 

I sufficient  quantities to achieve the targets envisaged,  the Government  should 

waive the  30^ import duty on imported raw materials.    The Government should 

I also explore the possibilities of importing livestock from neighbouring countries 

for meat  purposes,  which would yield better quality skins. 

I 4.    Local  raw materials can be used both for domestic   consumption 

and for exploration of export potentialities only by diversifying arid impro- 

I vising products;    this would require additional  machinery and equipment. 

5.    Close collaboration and co-operation between the tannery and the footwear 

I centre  is necessary to achieve maximum use of the materials processed by the 

tannery. 

I 6.    Reorganization and relocation of the tannery is essential} the present 

tannery should be shifted to the Al-Mansura area,  the proposed site by the 

I Government for a new industrial complex,  or alternatively to the Caltex-  Pier 

area. 

j 7.    Por the efficient functioning of the tannery,  it ìB necessary to obtain 

outside    technioal and managerial assistano« of expatriates/speoiaUsts 
under bilateral agreements,  for a period of 2 to  3 years or until the local 

staff is experienced enough to take over. 

8.    The existing tannery personnel would require fairly extensive on-the-job 

and formal training for the early upgrading of skills.    Por the long-term 

programme,  suitably qualified personnel should be recruited and given about 

a half year job orientation in the tannery before being sent  abroad for advanoed 

specialized training and studies in leather technology. 

V ..Jt 
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9.   A reappraisal of the long-term objectives and plana should be carried out 

at the end of Phase II of the short-term programme.    The implementation of the 

long-term programme would naturally depend on the progress made in achieving 

short-term objectives. 

10. United Nations assistance  i3 envisaged for (a) training of personnel under 

United Mations  fellowships (b)  reviewing the progress of short-term objectives 

and implementing the long-term programme (c)  financial assistance to the extent 

possible to cover thn capital cost  of the long-term programme,  in the absence 

of technical  collaboration with other countries. 

11. If suitable expatriate/bilateral assistance cannot be obtained for the 

immediate needs, United Nations assistance is also required for (a) provision 

of a flaying-cum-curing expert,  and (b) provision of specialists to assist the 

tannery in management, production and repair and maintenance of machines. 

12. The assistance of a flaying-cum-curing expert would be necessary, and 

might be obtained either through the assistance of United Nations agencies or 

under bilateral agreement   for a period of not  less than one year,  for field 

work, demonstration, training and for establishing collection and curing centres 

in the various parts of the country. 

13. As an immediate 3topgap measure until the local raw material base is built 

up in quantity and quality, raw materials may have to be imported to meet the 

shortfall,   if any,  to achieve the production targets as envisaged by the 

Government.    In this connexion,  the  following measures are suggested! 

(a) Waiving the customs duty of 30^ levied on imported raw materials 
at present; 

(b) Export  of Australian sheepskins    from animals slaughtered in Democratic 
Yemen in raw stage to fur tanners abroad with a view to importing more suitable 
raw materials which can be processed locally} 

(c) Import of livestock as before from neighbouring countries instead 
of Australian sheep to supply better quality skins locally. 

___-_J 
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IV.    MODERNIZATION AND EXPANSION OF THE TANNIRY 

The expansion programme is recommended in two stages i     (a) short-range 

programme and (b)  long-range programme. 

A.    Short-term expansion!    phase I and II 

This consists of two phases (phase I and phase II) extending two to three 

years or more and may be carried out  in the present  location of the tannery 

with additional infrastructural facilities. 

The objectives of the short-term programme envisaged aret 

(a) Emphasis on import substitution to meet  the increasing local demand 
for improved quality of finished leathers} 

(b) Increased production of the various types of leathers made at present} 

(c) Improvisation of goat upper and finished splits for supplementing 
the upper leathers required for domestic consumption} 

(d) To cater to the export market byt 

(i) Stepping up the production of pickled 3kins 

(ii) Partial conversion of pickled skins into wet blue and/or 
vegetable crust skins  for increasing the added value 

(iii) Building up necessary know-how for processing lower grades of 
skins into lining leathers (glazed and resin finished) with a 
view to exploring the possibility of their export 

(iv) Increased production  of chamois leather by using inferior quality 
skins and locally available  fish oil  for local  consumption and 
for export to neighbouring countries 

(e) More co-operation and understanding between tannery and footwear 
oentre (the major consumer of leather from tannery) are necessary so as to 
maximise the utilization of the leather. 

1.    Production target (table  1) 

Present 
daily 

production 

Phase I 
daily 

production. 

50 

800 

Phase II 
daily 

prPdUfitiflfl 

Cattle and camel 
hides 

Goat and sheep 
skins 

25 

400 

60 

1,000 
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2.    Implementation 

(ci) Phase I 

The successful  implementation of phase I would have the following pre- 

requisites! 

Procurement of the following equipment  and accessories! 

3 wooden drums 

1 experimental wooden drum 

2 platform weighing maohines (to weigh up to 1,000 kg) 

2 pan "type of balances (to weigh up to 20 kg) 

1 brushing machine (1,500 mm) 

2 leather thickness-measuring gauges 

Drying boards 

Wooden frames with bras3 hooks,  for hook drying 

2 hwd-seaBoning tables 

1  spray unit with two booths and other aooessories 

Plush cloth and brushes 

Simple equipment and tools like basins,  buckets,  measuring cylinders, 
mugs,  hygrometers, trolleys,  wooden tubs 

Repair,   maint«nance and replacement! 

Repair of the  existing three drum3 to prevent  leakagej  motors of 7»5 hp 
to be put  in  the place  of 5 hp 

Conversion of mechanical  fleshing machine into scudding machine 

Top of the hand-setting tables to be replaced with formica top 

Buffing machines to be provided with  long aacks to collect the buffing 
dust 

Repair of the  floor in the finishing yard 

Replacement  of felt  in the Gloria press 

Repair of the measuring machine 

Repair and maintenance of the machinery and equipment to be ensured by 
proper programming to avoid breakdowns 

Water supply and pressure should be improved immediately, to cope with the 

production and to avoid delay, by putting up a booster.    The water pipes in 

the wet yards should be changed to 2.5 in.  diameter and additional tap points 

should be installed near drums and paddles. 

Drainage channels in the wet yards should be widened and deepened. 
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A system of staggering the working shifts and of having skaleton staff 

on holidays should be introduced in order to have the maximum use of the ma- 

chinery and to ensure regular output. 

There  should be additional work aheds-^of at  least  576 m2,  i.e. two bays 

of 24 x 12 m for tho two phases. 

fb) Phase II 

Por the implementation of phase II, the following maohinery and equipment 

have to be imported» 

1 hydraulic eammying machine ( 1,800-2,100 mm) 

1 meohanioal splitting maohine (1,800 mm) 

1 hydraulic reversible setting maohine with felt-oovered roller at 
the top,  suitable for aides and akina (1,800 mm) 

1 vibratory ataker, through-put (1,500 mm) 

1 eleotrioally hand-operatêd setting machine for sola aidas 

1 hydtnulio preaa (600-630 tona, piata fisa 1,370 x 660 mm) 

8 platea for the press (1,370 x 660 mm) 

1 pneumatic stamping maohine 

1 oil-fired boiler 

Misoellaneoua equipment and toola 

3.      Investment for short-term programme, phaae I and phase II 

Additional Additional 
Existing requirement requirement 

for phaae I             for phaae II 
  (YD)   

Fixed assets 

Buildings 9,008                   25,920 

Machinery 26,810                   12,000 

Repair and aooeaaories 7»500                        89,000 

Vehicles 1,105 

Furniture 73^                                                            %*« 

37,654 45.420 89,342 

Working capital requirement, 
based on present costs 99,000 124 000 

Value of output (1975) 99,737 212,000 277,000 

j/   These sheds may be properly planned and put so that when the tannery 
is shifted to a new place, they could be diamantled and uaed. 
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The additional infrastructure required for both the phases under the 

3hort-term programme may be met by the Government. 

(a) Phase I 

fixed assets 

Bxisting 
Additional 
expenditure 

Projeoted 
total 

Buildings                                  9,008 25,920 34,928 

Machinery                               26,810 12,000 

Repair and acoesories               - 7,500 46,310 

Vehicles                                    1,103 - 1,105 

Furniture                                     731 ^^^^^ 731 
37,654 45,420 83,074 

Details of adjütionai expenditure 

Building! 

2 bays of 24 x 12 m (for phases I end XI), i.e. 
576 m^ at 45 YD per m¿ 

Maohinery and equipment 

Provision already made under 1976 budget for 3 wooden 
drums, 1 experimental drum, 1 brushing maohine 

Repair and accessories 

2     platform weighing machines 

2     pan type balano« FI 

2 measuring gauges 

1    . spray unit 

3 motors, 7*5 hp 

Change of fleshing maohine to soudding maohine 

Drying boards, hooking frames, seasoning tables, 
plush cloth, brushes,  felt in Gloria press, booster 
for water supply, drainage repair,  ohange of water 
pipes, floor repair, simple tools and equipment 
suoh as trolleys, horses etc. 

Cost 

25,920 

12,000 

800 

150 

50 

2,000 

700 

800 7,500 

3,oooy 
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Annual  raw material requirement a and their post 

Boheme I           Scheme  II 
    (YD)   

CowhideB    - 12,000 pieces 

10,000 pieces at  YD 0.60 per pieoe,  local 6,000 

2,000 pieces at  YD 2 (c.f.) per pieoe,   imported      4,000 

900 Camel  hides - 3,000 pieces at YD 0.30 per piece 

a/ doatsking    - 144,000 pieces^ 

77,000 pieces at YD 0.25 per piece, looal 

55,000 pieces at YD 0.25 per pieoe, imported 
livestock 

or 

55»OO0 pieces at YD 0.50 per pieoe, imported 

3heep3kins    - 108,000 pieces^ 

63,000 pieces at  YD 0.25 per pieoe, looal 

45,000 pieces at  YD 0.25 per piece, imported 
livestock 

or 

45»000 pieces at YD O.5O per pieoe, imported 

Total (foreign ourrency)     4,000 

Total (looal currency) 

6,000 

4,000 

900 

19,250 19,250 

13,750 - 

- 27,500 

15,750 15,750 

11,250 - 

22,500 

70,900 95,900 

4,000 54,000 

66,900 41,900 

a/   Shortfall of 12,000 pieces can be substituted by sheepskins, 

b/    Including shortfall in goatskins. 

Ooat of ohemioal8 

Tret 9f \nWn 
Total yield 
— (ft 2)— 

Per unit 
(YD)- 

Total 

Retan upper (oow) 150,924 0.065 9,810 

Retan upper (oamel) 33,656 O.O65 2,188 

Hunting suede (oow) 32,712 0.055 1,799 

Hunting suede (osinel) 10,085 O.O55 555 
(3oat upper 32,400 0.040 1,296 

Lining (oow) 9,360 O.O25 234 
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toe. of leather Total yield 
— (ft2)- 

Per unit 
(YD) 

Total 

Lining (goat) 54,000 0.025 1,350 

Lining (sheep) 40,300 

19,251 

0.025 1,020 

Sole  leather (oow) 0.105 2,021 

Sole leather (camel) 13,230 
— ft2 — 

• 0.105 1,389 

Garments suede  (goat) 16,200 0.040 648 

Qarments suede  (sheep) 22,800 0.040 912 

Chamois (goat) 15,300 0.023 352 

Piokled goat skins 
(115,200 pieces) 

Pickled sheepskins 
(81,600 pieces) 

458,100 

368,400 

0.006 

0.006 

2,749 

2.210 

28,533 

Of which YD 28,500 in 

Say 29,500 

Cost of consumables at 5?t 1.425 

29,925 

Say 30,000 

Oust orna duty at  10^6 3.000 

Total 33,000 

foreign currency (95$ of 30,000) 

Production cost 

As no data are available regarding the existing cost of production,  a 

rough projection only could be made, based on the budget prepared for 1976. 

Wages,  salaries and benefits 

Factory expenses, such as 
electricity,  water, repair, 

1976 budget 

35,368 

Additional 
expenditure 

-(YD)   

Total 

3,537 say 35,000 

fuel,  packing materials 8,975 4,988 •ay 13,500 

Office and administration 
expenses 11,390 1,139 say 12.500 

65,000 

I 
I 
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With an increase of 10$ in manpower, it  is possible to aohieve the target 
envisaged in phase I ast 

(a) There is nearly 50$ of idle manpower capacity because of lack of 
programmine and planning,  inadequacy of the raw materials and frequent bfeak- 

rn      *Jb) Th! ma"Power employed for manual  scudding operations can be diverted 
for other work, when the scudding machine replaces the manual operation, 

(c) Cost for outside specialists, if recruited, has not been taken into 
Accoimx t 

Depreciation 

At % on building value of 34,928 

At 10$ on machinery value of 46,310 

At 20$ on vehicles value of 1,105 

At 10$ on furniture value of 731 

1,746 

4,631 

221 

—Ü 
6,671 

Say   6,700 

Annual  cost  of production,  excluding interest  and dépréciation 

Raw materials 

Chemicals and consumables 

Wages and salaries 

Factory expenses 

Office and administration expenses 

Working capital requirement 

Raw materials for three months 

Chemicals for six months 

Scheme I 

70,900 

33,000 

39,000 

13,500 

1 

168,900 

Scheme I 

18,000 

16,500 
aoods in process (one month stock)»    14,000 

14,000 
Goods in warehouse (one month 
stock) g/ 

(YD) 

(YD) 

Scheme II 

95,900 

33,000 

39,000 

13,500 

12.*J0O 

193,900 

Sohem« II 

24,000 

16,500 

16,000 

16,000 
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Bills receivable 

Export sales (3 months)-^ 

Local sales (1  month)*"' 

Provision for 1 month interest for 
total  investment at  5^ per annum 

Scheme  I 

26,600 

3,800 

-UP. 
98,650 

Say    99,000 

(YD) 
3cheme  II 

26,600 

8,800 

m 
108,700 

109,000 

a/   Value based on coat of production excluding depreciation and 
interest (table 3). 

b/   Value baaed on net salea realization (table 2). 

Total investment 

Pixed assesta 

Working capital 

Interest 

Interest at 5^ per annum on total 
investment 

Scheme   I 
- (YD) • 

Scheme II 

83,000 83,000 

??,ooo 109.000 

182,000 192,000 

3cheme  I 
"(YD) 

3cheme II 

9,100 9,600 

(b) Phase ¡J 

Existing 
value 

Additional 
expenditure 

Fixed UHlf 
Projeoted 

total 

Buildings 

Machinery 

Vehicles 

Furniture 

33,182 

41,679 

884 

 6j£ 

76,403 

89,000 

89,342 

33,182 

130,679 

884 

165,745 
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Details of additional expenditure 

Machinery (approximate c.i.f.  cost) 

1   hydraulic sammying machine,  1,800-2,100 mm 

î  mechanical splitting maohine, 1,800 mm 

1  hydraulic reversible setting machine with 
felt cover (suitable  for sides and skins), 
1,800 mm 

1  vibratory staker (through-put),  1,500 mm 

1   electrically hand operated setting 
machine for sole sides 

Value 

JIL 
30,000 

25,000 

30,000 

26,000 

3,000 

1,500 

Spares at  10}t (for 2 years) 

Allowance for prioe escalation at 10ft 

Value 
(YD) 

1  portable pneumatic  stamping maohine 

t  hydraulic press,  600-630 tons, plate sise 
1,370 x 660 mm 26,000 

8 plates for above,  1,370 x 660 mm 8,000 

1  oil  fired boiler,  600 kg/hv 35,000 

Miscellaneous equipment and tools 4.500 

189,000 

208,000 

2Pi9W 
228, á00 550 

Say    230,000 550 

In dinars that would be YD 81,050.    To this should be added YD 8,100 

(10£)  for handling oharges, transport to site, erection etc.    Thus, the total 

amount for additional expenditures would be YD 89,000. 

500 

500 

Annual raw material requirements and their cost 

Cowhides    - 15,000 pieces 

Looal availability - 11,800 pieoes at 
YD 0.60 per pieoe 

Camel hides - 3,000 pieces 

Local availability - 6,400 pit-es 
Requirement  - 6,200 pieoes a/ at "D 0.30 per 
pieoe 

Soheme I            Soheme II 
  (YD)   

7,080 7,080 

1,860 1,860 

 ij 
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Scheme I 

Goatskins    - 180,000 pieces 

Local availability - 178,000 pieces 

(55tOOO pieces  from imported livestock) 
at YD 0.25 per piece 

In the absence  of the  skins from imported 
livestock! 

123,000 pieces at YD 0.25 per piece,  looal 

55,000 pieces at YD 0.50 per piece,  imported 

Sheepskins   - 120,000 pieces 

Local availability - 145,000 pieces 
(45,000 pieces  from imported livestock) 

Requirement - 22,000 pieces 
piece 

at YD 0.25 Per 

In the absence of the akine from imported 
livestocki 

77,000 pieces at YD 0.25 per piece,  looal 

(YD) 
Scheme II 

44,500 

30,500 

30,750 

27,500 

eoe,  looal - 19,250 

eoe,  imported - S2.!*300 

83,940 108,940 

Say 84,000 109,000 

Foreign currency - 50,000 

Local currenoy 84,000 59,000 

a/    Including the shortfall of 3,200 in cattle hides, 

b/   Including the shortfall of 2,000 goatskins. 

Total yield 
- (ft*) - 

Cost oí ' ohemioalB 

Type of leather Per unit 
(YD) 

Total 

Retan upper (cow) 188,655 0.065 12,263 
Retan upper (camel) 33,656 0.065 2,188 

Hunting 3uede  (cow) 40,890 0.055 2,249 
Hunting suede  (camel) 10,085 0.055 555 
(Joat  upper 81,000 0.040 3,240 

3plits  suede  (cow) 14,934 0.025 373 

^ 
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Coat of chemicals 

Total yield 
- (ft2) - 

Per unit 
 ,       .      (VT\\ 

Total 
(Yü) 

3,645 0.025 91 

14,933 0.030 448 

3,645 0.030 109 
11,700 0.025 292 

67,500 0.025 1,688 

51,000 O.O25 1,275 
14,933 O.OI5 224 

3,645 O.OI5 55 
-*- lb — 

!?*,401 0.105 2,562 
13,230 

— ft2- 
O.IO5 1,389 

20,250 0.040 810 

28,250 0.040 1,140 

19,125 0.023 440 

180,000 0.012 2,160 

150,000 0.012 1,800 

352,125 0.006 2,113 

310,500 0.006 _L¿86¿ 

39,327 
Say 39,500 

Type of leather 

3plita suede  (camel) 

Splits grain  (cow) 

3plita grain  (camel) 

Lining (cow) 

Lining (goat) 

Lining (sheep) 

Splits lining (cow) 

Splits  lining (camel) 

Sole leather (cow) 

Sole  leather (camel) 

Garments suede  (goat) 

Qarment3 suede  (sheep) 

Chamois (goat) 

Wet blue and/or vegetable goat - 
skins  (45,000 pieces) 

Wet blue and/or vegetable sheep- 
skins  (30,000 pieces) 

Pickled goatskins   (90,000 
pieces) 

Pickle i sheepsxins (72,000 
pieces) 

Cost of consumables at  5^      1.975 

41,475 
3ay    41,500 

Customs duty at 10^6     4.150 

45,650 

Say    45,600 

Of which YD 39,425 in foreign currency (95# of 41,500) 

1 
I 
I 
I 
I 
I 
I 
I 
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Production coa^ 

Phase I Additional 
expenditure Total 

Wages,  salaries and 
benefits 39,000 

Factory expenses 13»500 

Office and administrative 
expenses 12,500 

(YD) 

3,900 

2,700 

1,?50 

aay   43,000 

say    16,000 

say    14.000 

73,000 

In case expatriates are recruited for technical assistance, the expen- 
diture incurred must be taken into account. 

Depreciation 

At % on building value of 33,182 

At 10$ on machinery value of 130,679 

At  20$ on  vehicles value 884 

At 10$ on  furniture value of 1,000 

Say 

m 
1,660 

13,068 

177 

 m 
15,005 

15,000 

Goat of production »xcluding interest and depreciation 

Raw materials 

Chemicals 

Wages and  salaries 

Pactory expenses 

Office and administrative 
expenses 

Working capital  requirement 

Haw materials for three months 

Chemicals for six months 

Scheme  I 

84,000 

45,600 

43,000 

16,000 

Mi999 
202,600 

(YD) 
Scheme  II 

109,000 

45,600 

43,000 

16,000 

i4i9W 
227,600 

Soheme  I             Soheme II 
 (YD)   

21,000 

22,800 
27,000 

22,800 
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Goods  in proceas for one month V 
Goods  in warehouse for one month 

Bills  receivable 

Export  sales for three months 

Local  sales for one month 

Provision  for one month  interest 
for total   investment  at   5$ per 
annum 

*/ 

3cheme I 

17,000 

17,000 

33,500 

11,950 

1i2QQ 

124,450 

Say  124,000 

(YD) 
Scheme  II 

19,000 

19,000 

33,500 

11,950 

134,500 

135,000 

a/   Value based on coat of production excluding interest and 
depreciation. 

Total  investment 

Fixed  assets 

Working capital 

Interest 

Scheme  I 
(YD) 

Scheme   II 

165,745 165,745 
124.000 125iW 
289,745 300,745 

Scheme I 
(YD) 

3ch9me II 

14,487 15,037 
3ay    14,500 15,000 

Interest at  5$ per annum 
on total   investment 

B.    Long-term project!     phase III and IV-J 

The  implementation of the  long-t»rm programme will naturally depend on 

the prog oas nade towards  full   realization  of the  3hort-term objectives,   in- 

cluding improvements in the  infrastructural  facilities such as the build up 

of the local  raw materials  base,  upgrading of technical skills and know-how 

and  effective marketing techniques. 

'if   The  figures given  for long-term projeot are only rough estimates. 
Before aooepting the feasibility of suoh expansion a oash flow statement should 
be made covering at least  five years, showing interest and loan oapital repay- 
ments and working capital available at monthly or threennonthly periods)    aleo, 
machinery  costa  should be more  specific and  nales estimates more defined. 

 -.-jj 
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Thr  objectives are  to  mobilize all the  raw materials available in the 

country and to convert  the  bulk of them gradually into finished leathers in 

order to  meet the increasing local   iemand  and to export the surplus. 

It   must  be emphasized  in this connexion  that  in a  lea3t   developed country 

such as Democratic Yemen,   it  is highly problematic to forecast accurately 

progress  in the development  of the industry which would enable planning for 

periods exceeding two to three years.    It  would have been more rational and 

realistic to undertake the  long-term projections contained in this report  on 

the basis of the progress  achieved in the  short-term development  of the tannery. 

1. Capacity 

The planned capacity  is about  100 hides and 1,600 3kins per day.    It  is 

expected that the capacities would be built  up in two phases (phase III and 

phase  TV),  extending over a period of two to three years. 

A  minimum economic  requirement  is necessary for the successful operation 

of the unit,  particularly  when the cost  of infrastructure will be high by way 

of new buildings and machinery.    It would be possible to increase the output 

by 20^6 to  25$ if some of the machinery were used for the  second shift. 

However, any shortfall in the local raw material availability would involve 

restricting the maximum capacity, as in phase II, and this may require reworking 

the machinery. 

2. Location 

In view of the many shortcomings in the existing tannery, primarily the 

problem of effluent disposal, the following places are  suggested for the relo- 

cation and reorganization of the tannery as early as feasible. 

The following factors  should be taken into consideration for the location 

of the new tannery! 

Copius and abundant  supply of good water 

Availability of power 

Availability of labour 

Easy transport  facilities 

Effluent disposal 

Nearness of market   for raw materials,  chemicals,  finished leathers 

Other social amenities like communication, education, hospital 
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The Al-Monaura area,   where the Government  is planning to put up many 

industrien including an  industrial e3tate,  would be ideal   for the location of 

the new tannery.    The  second alternative may be near to Caltex Pier, but   if 

the  salt   industry  is going to diversify  its activities there,  the Al-4lansura 

area  would be a better choice. 

Data on the availability oi* raw materials,  quality,   sizes,   weight  ranges, 

yields,   conversion   efficiencies   in regard to quality and grades,   cost  etc. 

mi the productivity indicated are all based on the information made available 

arid  on  very  limited samplings of lots in  raw,  semi-processed and finished leathers. 

Factors  oí' error  in  these  deductions may therefore be high and would have to 

he adjusted over a  long period of actual  operations of raw selection and processing 

in   or lor  to arrive  at  a  reasonably accurate analytical  observation. 

',.     Raw materials 

According to  the report of the marketing expert, adequate  raw materials 

(except  cattle hides) are available for the short-term and  long-term programmes, 

but   only  if there   is high  proportion of non-utilization  of the  raw resources. 

H"  ha.; also indicated that  by setting up procurement centres effective  collection 

i ;j   possible as follows! 

Short  term 

Phase  I 

Goat 

Sheep 

Cattle 

Camel 

Phase II 

Goat 

Sheep 

Cattle 

Camel 

Available  raw 
materials 
(pieces) 

107,000 

92,000 

10,100 

5,400 

178,000 

145,000 

11,800 

6,400 

Requirement 
of the 
tannery 

144,000 "J 
96,000   J 
12,000 1 

3,000 J 

180,000  1 

120,000   J 

15,000 

3,000 } 

41,000 (deficit) 

500 (surplus) 

23,000 (surplus) 

200 (surplus) 
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Available raw 
materials 

Requirement 
of the 

(pieces) JtËUMXV 

Lon« term 

Phase  J¡¡ 

O oat 245,000 234,000 ") 
Sheep 197,000 156,000 J 
Cattle 13,300 18,000 ì 
Camel 8,400 6,000 J 

Phs.se ¡y 

O oat 257,000 288,000 1 
Sheep 209,000 192,000 J 
Cattle 14,300 22,500 1 
Camel 8,500 7,500 J 

52,000 (surplus) 

2,300 (deficit) 

14,000 (deficit) 

7,200 (deficit) 

Prom the hides (cattle and camel),  it  is expected that  upper leathers 

like retan uppers (plain and printed) and hunting suedes will be produoed. 

Lower grades will be processed into linings and sole leather.    Pinished leathers 

from splits like suedes, grain finish (plain and printed) and linings will 

supplement the upper leathers from hides,  purely for domestic demand.    The  sole 

leather processed by the tannery at present  cannot be used in  factory-made  shoes. 

Por genuine sole leather,  fuller tanning,   further finishing and machine rolling 

are nececsary.    A rolling machine has to be procured since no provision has 

been made  in the list  of machinery suggested. 

Prom the goat skins, production is envisaged of glace kid, goat upper 

(corrected grain), suede garment, chamois,   fancy and other miscellaneous 

leathers,  export-grade lining leathers and lining and printed leathers for 

domestic  consumption.    As sheepskins    are a luxury material,   it would be better 

to convert a certain quantity into vegetable crust leathers and/or wet blue 

and export them since there is a ready market for such leathers. 

A certain quantity of the undersiaed and better grades of goatskins end 

sheepskins whioh are suited for glove leather will be exported in the piokled 

•taf« beoause glove processing requires special machinery and skills. 

Por thin and defective skins vegetable tanning is suggested so that the 

skins could be assorted for various types of finished leathers. 

I 
I 
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4.    Land 

The Government should provide free  land (levelled) of about 40,000 to 

30,000 m  ,   for the proposed new tannery (see table 6). 

Table 6.    Phaae  III and IVl    Goat  of land and development 
 (YD)  

Landi 40,000 to 50,000 m2 (levelled 
land, free of co3t to be provided by 
the Government) 5,000 

Development chargea and cost of laying 
internal roads,   compound wall,  gates 
etc.  (Ad-hoc provision) 10.000 

Total       15,000 

5. Buildings 

The total covered area works out to approximately 4,284 m    (see table 7). 

It  con3iat3  of work sheds  and service sheda  roofed with asbestos  sheets on 

fabricated  steel trusses with provision  for skylights.    The floor will be 

concrete.    Offices will be housed in the  administrative buildings.    Bays of 

not less than  12 metres width will be necessary for work sheds  3ince, besides 

putting up  the machinery on both sides,  there will be sufficient  space  in the 

centre for working and the  movement of goods.    The distance between the columns 

may also be  12 metre3 since too many columns will be a hindrance  in laying the 

machinery.     The heights of the roof in the  centre and the sides may be about 

6.1 m (2D  ft) and 4.9 m (l6 ft)  respectively. 

6. Plant  and machinery 

Tables  8 and 9 list  machinery and equipment needed,  their specifications 

and coat  details.    Czechoslovakia, the Federal Republic of Germany, Prance, 

Italy and the United Kingdom are the main  countries from which the machinery 

has to be  imported.   Great   caution has to be exercised in the selection of the 

right type  of machinery for the end-product  envisaged»    Before  finalizing the 

quotations  and list, it   is  suggested that  the  sponsors plan to visit the country 

suppliers  to choose the right  type of machinery and to negotiate the price with 

machinery manufacturers. 

_J 
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While  working out  the additional  machinery requirements   for the long-term 

projeci,   the  installed machinery at  the end   <T phase   II (short-term programme) 

net   be taken  into consideration.      The  fun 1 me for 3uch additional machinery 

and other capital  costs rray require outside  insistance    n  the  w3,y  of long-term 

•re Uto  or supply of machinery  on credit.    The  possibility of United Nations 

assistance  may  also be explored. 

A Ltematively,  technical   collaboration may be sought  with foreign private 

wo torn/a ove m ment a for help and assistance   for machinery,  know-4iow and 

".arketing surplus  leathers. 

Table  7.    Phase III and IVt    Construction cost of factory 
and administrative buildings 

Bui J ling 

Work  shed   (60  m   /.  60  m,   3,600 

Work  shed   ( 17  m  x   1?  rr,,   1 \f[  m 

Workshop  (1? m x   1? m,   14/] t'2) 

^Loak   root-;   ( 1 p  ;•   x  6 m,   '{? m^) 

Oa/iteea   (IT-1   n  y   6 m,   '(p m') 

Transformer house   (6 m  x  6 m,   36 m") 

Boiler hou;e   (6  m x 6 m,   36 m2) 
fî en c rat or (6 m  x 6 m,   "56 x ) 

O'Tic-  and administrative buildings 
(P (12 m x  6 m)) 

Miscellaneous  const ruction r.uch as 
pits,   garage etc. 

Ai'üct 

(»h 

',,744 

3% 

144 

Coat, 
per m' 

(YD) 

2 

50 

Total 

Of which YD 100,000  in foreign currency 

Total 
cost 
(YD) 

168,480 

17,820 

7,200 

200,000 

The  water   requirement of the proposed unit  will   be approximately 40,000 

gallon? per day.    Prime consideration should bo given  to ensure abundant and 

copious  supply  of good  water.     It cannot be emphasized enough that  water plays 

an important  pa"»   in  leather processing,  particularly   in dyeing and  fat  liquoring. 

 _.*> 
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As the unit  has been planned to make sophistioated types of finished  leathers, 

geared to export,  the water should be soft.    While locating  the unit,  top 

priority should be  Riverì the water supply,  both the quantity and quality.    Water 

pipelines in the unit  should be  sufficiently   large  in diameter (about   2.5 to 

3  in. diameter) and more tap points should be  provided near  the drums,  paddles 

.ind other machinery.    There must  be adequate  pressure  in the main supply of 

water,  which will be furnished    by municipal  corporation. 

An overhead tank with a capacity of at  least one third the daily requirement 

of water may be helpful in case there is any difficulty in the flow of water 

from the main supply during certain periods  of the day. 

If the  water is not  soft,  a water-3oftening plant may have to be installed 

for the post-tanning and finishing operations. 

The temperature of water increases during the day and sometimes goes 

even as high as 38    to 40 C which may be harmful for some of the operations 

such as soaking,  liming,  pickling, vegetable  and chrome tanning.    It  may be 

necessary to provide a cooling unit to bring down the temperature of water 

for certain operations. 

On an average for processing 1  kg of wet-salted raw material  into pickled, 

wet blue and finished leather,  the consumption of water,  including miscellaneous 

uses such as dissolving chemicalB,  washing,  the floor and machines,  water supply 

to machines and equipment and boiler,  and other physisal requirements will be 

in places where water is scarce! 

Up to pickling 40 

Up to wet blue (ohrome tanning) 45 

Up to finishing 65 

Ultimate target  for daily production is as followai 

Cowhides,    75 hides, average wet-Baited weight per hide 9.7 kg, into 
finished leathers (727 kg) 

Camel hides,   25 hides, average wet-salted weight per hide 73.5, kg into 
finished leathers (335 kg) 

Goat3kina and sheepskins,  1,600 skins, average wet-salted weight per 
skine 1 kg 

Piokled,   224 skins (224 kg) 

Finished leathers,  1,436 skins ( 1,436 kg) 

Total  daily water consumption would be  171,330 litres  (38,073 gal)»  of 

which 162,370 litres for finished  leather and  8,')60 litres  for pickled 3kins. 
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The víater consumption is mainly for processing raw materials which are 

already cured.    In owe ouring is also done, washing of slaughtered (green) 

raw materials with water is neoessary.   Provision is not made for the consump- 
tion mentionod above. 

Water charges are YD 0.25 per 1»000 gallons.    The cost of water for 

40,000 gal daily consumption would be YD 10 per dayf YD 250 per month and 

YD 3,000 per year. 

8. Power 

The power requirement of the unit is -laoed around 637 ki» and two trans- 

for^r«. o* 400 kfil e-ion miy be sufficient (se« table 10).   A standby generator 

of 100 kVA capacity is also included)  it will be useful in case of a sudden 

breakdown of the power supply to keep some of the operations going.    The 

generator should be capable of meeting at least the demand of power load 

required for drums. 

It is assumed that the neoessary power supply will be provided by the 

government electrioit.y power authorities.   The power tariff rates oharged for 

industrial units are as followst 

From 23.30 to 17.30, 8 file per kWh 

From 17.30 to 23.30, 12 fils per kWh 

As certain maohinery and equipment will be working even after 17.30, the 

tariff rate has been assumed at 10 fils per kWh. 

Assuming 2ji of maohinery idling time, the aotual daily consumption of 

power will be 2,340 kWh (including the power for fans, lights, cooler« and 

miscellaneous uses).    The oost of power will be YD 23.4 per day, i.e. YD 7,100 
per year. 

9. Fuel 

Steam is mainly required fort 

Preparing hot water for bating, dyeing, fat liquoring eto. 

Dissolving dyestuffs, fat liquors, finishes «to. 
Toggle-drying unit 

Vaocum-drying unit 

Drying chamber 

i 
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Table 10.    Power requirement a and consumption 

Description Number 

Pneumatic stamping 
machine 1 

Padiles 4 

Soak and lime drums 
(skins) 3 

Soak and lime drum 
(hides) 1 

Skin unhairing machine 1 

Skin fleshing maohine 1 

Hide fleshing machine 1 

Skin soudding maohine 1 

Deliming, piekling 
and tanning drums 3 

Hydraulic sammying 
machine 1 

Mechanical splitting 
machine 1 

Wide width shaving 
maohine 1 

Double width hydraulio 
shaving machine 1 

Mechanical shaving 
machine 1 

Dyeing and fat liquoring 
drums 3 

Experimental drums 2 

Vegetable tanning drums 2 

Oiling drum 1 

Dry drum 1 

Hydraulic reversible 
setting maohine (hides)    1 

Hydraulic reversible 
setting maohine (skins)    1 

Vacuum drying unit 1 

tloratory staker 1 

Jaw stakers 2 

Power per 
unit per 

hour 
(hp) 

0.75 

5 

15 

15 

15 

17 

18 

10 

15 

20 

20 

42 

16 

10 

10 

2 

15 

7.5 

7.5 

20 

15 

15 

12 

6 

Total ..    . . 
required W?rkin* 

power *xm . 
(hp) (hou«) 

Total 
power 

consumed 
(hp) 

0.75 

20 

45 

15 

15 

17 

18 

10 

45 

20 

20 

42 

16 

10 

30 

4 

30 

7.5 

7.5 

20 

15 

15 

12 

12 

10 

3.75 

40 

90 

2 30 

7 105 

7 119 
2 36 

7 70 

12 540 

7 140 

2 40 

7 294 

7 112 

7 70 

7 210 

5 20 

4 120 

2 15 
3 22.5 

200 

0 150 
8 130 

4 48 

7 84 
! 

U- 
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Table 10 (continued) 

Description                     Number 
Power per 

unit per 
hour 
(hp) 

Total 
required 

power 
(hp) 

Working 
time 

(hours) 

Total 
power 

consumed 
(hp) 

Wheel stakers 1 3 3 4 12 
Toggling unit 15 15 3 120 
Peed through buffing 
machine 1 20 20 7 140 
Double width buffing 
machine 1 10 10 7 70 
3ingle width buffing 
machine 1 6 6 7 42 
Brushing machine 1 3 3 7 21 
Dunt collector 1 10 10 7 70 
Polishing stone machine 1 7.5 7.5 4 30 
Plush wh-^el 1 3 3 6 18 
Spray    booth,  compressor 
exhaust 

i 
2 7.5 15 3 120 

Hot chambers 7.5 7.5 8 60 
Hydraulic press 1 20 20 6 120 
Oloria pre3s 1 10 10 2 20 
Glazing michine 3 4 12 3 96 
Pini flex 1 25 25 6 150 
Measuring machine 1 1 1 7 7 
Electrical hand operated 
setting machine 1 1 

Total 

1 

6 5.75 

5 5 

3,780.25 

Laboratory 10 2 20 
Boiler 3 7 21 
Workshop 20 4 80 
Water pump, effluent pump _2  4 80 

Total 668.75 3,981.25 
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When the  unit envisa^s procuring an automatic sprayer at a  later 3tai*e, 

stean „'ill be required  for th^ spray unit.    Prom experience a minimum of about 

?,000 ki* steam per day may be  required at a pressure of 35 lb/in.    and an oil- 

fir»! boiler with a capacity of 600-1,000 kft/h will be sufficient.    Oil-fired 

boilers are .^n  nil;,     preferable since they are cleaner and Bave  space. 

The  cost  of fuel  will be as  follows! 

Furnace oil required for 2,000 kg of steam,   160 'o»   at YD 0.0/15 per kg 

YD 

Cost of 160 kg 7.2 

Cost of preheating at  ^0% 0.72 

7.92 

As the boiler'3 efficiency will be only 75^ the  oost  of fuel  per day will 

ne YD IO.56.    The coat of fuel  per annum will be YD  3fl68. 

10.    Effluent 

The  system will  consist  of ei,<*ht tanks  of size   36 ft  x 20 ft  each with a 

depth of   Î.5  ft.    Six tanks will be used and   the other two will  be held in  reserve 

until they are  required  when any of the other tanks  are cleaned.     The effluent 

tanks will  be  situated at  a distance  of 100   ft minimum fren the back of the 

tannery,  thus  providing space  for the expansion of the tannery.    In treating 

the effluent,  it may be necessary to add sufficient  alkali  to chrome and dye- 

bith liquors after mutual  precipitation,  so that chrome salts will be completely 

precipitated and  filtered off by means of sand filters.    The sulphide lime  licuor 

is  allowed to settle. 

11 .    Chemicals .and consumables 

Provisions have been made for wastage and additional  chemicals required, 

if any,   fluctuation in prices,  customs duty etc.    Most of the prices are assumed 

and based on the current prices of the  chemicals purchased by WTF.    About   5^- 

of the total cost of chemical« have been assumed for consumables  for the pro- 

lusi ion.    But  for lime and salt, all  other chemicals have to be imported and 

the  import content, as  such,  has been taken as 957'' °? the total cost of chemicals 

ani consumables. 

] 
1 

_-.w> 
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12.    Remtirement  of personnel 

The unit  i3 expected to provide employment  for 221 people for the full 

tar^etj  the distribution IB furnished belowi 

Depart rent     Admin i ?t rat ion     Manag-rial     -upervieory   ^killed 

"1 20 50 

1 2 10 

Production 

Auxiliary 

Semi- 
"»il.od Others 

General 
administration 2L 

21 22 60 

10 

105 

8 

3 

The Government  is expected to take all necessary stops to provide the 

tannery with the ri(#t personnel for production  and administration.    Por lon.<ï- 

mnge objectives,  the training programme for mana^erid  md supervisory cadre 

in production,  maintenance etc.  are broadly indicated in table 11. 

Outside assistance of qualified and experienced technical personnel for 

production as well as for repair and maintenance  is essential until the looal 

staff has  gained adequate experienoe and training for efficient management   and 

operation of the tannery.    Th" assistance may b* obtained through the recruitment 

of suitable expatriates or under bilateral  agreement. 

The   folio"ing íncu-nb^nts  are  suggested! 

A  senior tanner with at  least  12 to 15 years of production experience 
m tmning and finishing of hides and skins  in reputed tanneries 

A   junior tanner with 5 to 8 years of production exoerience in tanning 
and ^ni. hin,;    f hide.   an.  skins 

A qualified engineer or a foreman with a minimum of 8 to 10 years of 
experience  in installation,  operation,  repair and maintenance of tanning 
and finishing machinery and equipment 

Normally, the output per man-day in tanneries,  equipped with essential 

machinery,  in developing countries,  where the tanning industry has been in 

existence for sometime and where skilled labour is available is as followsi 

2 

Finished leathers 

Dyed crust  (ready to finish) 

Wet  blue skins 

Pickled skins 

ft' 

80 to 90 

110 to 125 

250 to 300 

300 to 350 

V 
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The productivity will b« UM   for the proposed unit as the worker» have 

to be trained, even though the unit ia planned to be equipped with essential 
machinery.   The initial productivity ii assumed a« followsi 

Finished leathers 
Dyed cruet 

Wet blue skins 

Pickled 3kins 

«*2 £L 
65 
80 

200 

230 

The ultimate target planned, with a daily output of 100 oattls and oamel 

hides and 1,600 skins,  is 8,247 ft2 of finished leathers, including vegetable 

tanned leathers and splits, and 768 ft2 of pickled skins.   The labour requirement 
to achieve this target is as followsi 

Labour for 8,247 ft2 of finished leathers 127 
Labour for 768 ft2 of piokled skins J 

Labour aay 132 

Absenteeism at 10$ 13 

Total labour required 145 

The ratio of skilled labour to temi skilled labour is approximately 112, 
i.e. skilled personnel,  50| and semi-skilled personnel, 95. 

Haffes and benefit« per annum will amount tot 

Ik 
Wages 40,680 

Benefits 14,880 

Salaries and benefits per annum will amount toi 

m 
Salaries 11,640 

Benefits 4,020 

(b) Suservieorv end  -*«fftll ílITllflsiat 

Sanerai manager - 1 

Works manager - 1 

Assistant works manager« (AWM) - 2 (wet yard, 1) (dry yard,  1) 

Junior 
foreman 

Sealer 
foreman 

Raw yard 

Beam house 

Tan yard (ohrome) 

Tan yard (vegetable) 

-*j 
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Junior 
fortman 

{•Ti 
Retanning and dyeing 

Post dyeing operations (setting, drying. 
stakin«, buffing) 

Crust assortment 

Finishing 

Finish mixing 

Warehouse 

Laboratory 

Shift work 

Jfcilki     9tn.-fhll.tl 
Mechanic 1 1 

Plumber 1 - 

lleetrioian t - 
Carpenter 1 1 

Workshop 2 2 
Boiler house 1 1 
Pumphouse, effluent 1 1 

Transformer house 1 - 

Holpere (miscellaneous) - 2 
Stores (engineering) - 1 
Stores (ohemloal) 1 1 

Salaries and Benefits per annum will amount toi 

m 
Salaries 7,740 
Benefits 2,760 

Senior 
foreman 
(SP) 

a. km 
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PWMBI 

(i) Offtoe and  admin i It rat Ion n.r.onn.1 

Administrations 

Offioe manager 

Offioe assistant 

St*notypiat 

Clerks and typist« 

Tim» keapar 

Telephone operator cum reoeptionist 
Drivera 

S wee para 

Watohman 

Commercial  aaotioni 

Purohaaa offioar 

Sales of fioer 

Purchase assistant 

Sales assistant 

Clerk OUI.1 typist 

Planning aaotioni 

Planning offioar 

Assistant 

Clerk oum typist 

Accounts aaotioni 

Accounts offioar 

Assistant 

Cashier 

Clerk oum typist 

Salaries and banafita par annum will amount tot 
u 

Salarias 11,040 
Benefits 3,900 

U.    toonomios and profitability 

(0 Assumptions 

Land (levelled) required for the tannery will b« providad by the 
}ov*»mment  -it a nominal rite 

2 

2 

4 

1 

1 

1 

1 

2 

1 

1 

1 

1 

1 

1 

1 
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Const ruction ooat of building«! 

Works and service  ahedsi    YD 45 per m 

Administrative buildings:    YD 50 per m 

Water will be provided by the municipal authorities at the rate of 
YD 0.25 Per 1,000 gal 

Power will be supplied by the ^vomment electric supply authorties 
at the tariff rates mentioned 

Tho right type of raw materials and the quantity required will be 
available at the price mentioned for the product-mix planned 

Repair and maintenance charges have been provided at  2.5$ on cost of 
buildings, 5^ on machinery and equipment,  10$ on office equipment 
and 20^ on vehicles (table 12) 

Packing oost has been provided at if on total  net sales 

Selling expenses such as sales commission at   yf, on export sales and 
\% on  local sales, and salea promotion expenses at O.75Í on toUl  ;;-Ues 

The selling price? of leathers for local demand have been taken as 
the current prices of NTP.    Por export sales,   the prioes indicated 
(f.o.b.) are the ruling prices prevailing    in  some of the developing 
countries.   A discount  of 10^ for 75$ of the   local sales has been 
provided in accordance with tho policy of the Government for supplying 
leathers to new units  such as the footwear unit3.    About % on the 
sales value haa been assumed for downgrading  in the quality owing to 
raw material variations, processing damages etc. 

Miscellaneous othsr income has not been taken   into aocount since this 
amount  is reserved for meeting any unforeseen  contingencies in 
processing 

Depreciation charges have been calculated at   5^ on building,  10$ 
on machinery and office equipment and 20^ on  vehicles (table 1 3) 

Interest charges have been calculated at jfj per annum for the fixed 
assets and working capital 

Por the supervision and office staff, slightly higher salary has been 
taken than the salaries prevalent, on the assumption that qualified 
personnel will be recruited for the tannery 

Working capital requirements have been computed on the basi3 mentioned 
in table 14 

Ad-hoc provision and approximate pricen have  been indicated only for 
the miscellaneous fixed assets 

Wages are indicated as per the prevailing rates 

Benefits for labour,   supervision, auxiliary staff and office and 
administration are based on the present rates 

No customs duty haa been provided for the imported raw materials, 
on the assumption that  any shortfall in the quantity of raw materials 
met by imports will not be subject to customs   duty 

The project will exploit fully the local raw materials, the quality 
of which will be improved in oourse of time by the necessary step» 
to be taken by the Oovemment on the auggeationa of the marketing 
expert and tanning and finiahing expert 

« 
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The economics have been worked out on the above basis. The estimated 

net sales realization ia given in tabi* 15, the profitability statement is 

given in table  16 and the breakeven point in table 17. 

(b) Limitations 

•Rie success of the project dependa largely on the  following faotorsi 

Mobilization of the various raw materials available in the countr/, 
without  depending on the import  of raw materials 

Immediate steps taken by the Government to improvo the breed,  sites, 
flaying,  curing and collection  so that not only the right quality 
of raw materials but also the necessary quantity will be made available 
to the tannery 

Proper product-mix and optimwn utilization of the rejects 

Optimum utilization of the machinery and equipment 

Availability of tnin*d qualified leather technologists, managerial 
personnel, skilled operators and maintenance men to run the tannery 

Introduction of quality oontrol,  cost  oontrol,  material and prosean 
control 

Proper planning and programming 

Market  intelligence 

Table 12.    Yearly repair and maintenance eoat 
(YD) 

Item Coat 

For buildings (value, YD 222,950) at 2&Í 5,574 

For machinery and equipment (value, YD 412,928) at it                         »,646 

For office equipment (value, YD 11,500)  at 10f* 1,150 

For vehicles (value, YD 7,000) at  20i 1.4QQ 

28,770 
Foreign currency    50Í   -    YD 14,385 

Local currency        50#   -    YD 14,385 
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Tibi- 13.   Wif-i eosta, depreoUtion and interest 
(YD) 

Land development 

Bui lei in %a 

Water supply and 
effluent 

Machinery and 
equipment 

Miscellaneous fixed 
assets 

10,000 

?00f 000 

12,950 

?2?,950 

Machinery    rt._. 
Building and        J""«V       Vehicle, 

equipment   "^P•"»* 

3,050 

310,000 

09.879 

! 12,928 11,500 

LSp£ 
7,000 

Total 

10,000 

200,000 

16,000 

310,000 

654,373 

cay 654,400 

•-rr-.oiation at 5¿ on building 

depreciation  it 10"* on machinery and equipment 

Depreciation  it lOi on office equipment 

Depreciation at 20t on vhicl  - 

Interest charge« at 5^ per annum 

For fixed assets of YD 659,400 

Por working oapital of YD 286,000 

11,148 

41,293 

1,150 

1.400 

54,991 

32,970 

47,270 
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Tabi« 14.   Working capital requirements 
(YD) 

Total foreign Local 
currency currency 

Raw materials (3 months stock) 

? nemicais and consumables 
t' "om.hr i-toce." 

Goods in prooess-'  (1  months 
stock' 

38,250 9,000 29,250 

55,125 49,875 5,250 

32,75« 12,89? 19,866 

32,758 12,892 19,866 

94,693 94,693 
19,192 19,192 

floods in warehouse*'   {1 months 
;tnek) 

Bills receivable-/ 

Export sales—'   (3 months) 

Domestic sales-/ (1  month) 

j Cash expenses for administrative 
I and selling exp«nses (2 months) 8,823 8,3?3 

I Provision for 1  month interest ¡ 
(at  5#) payable on total investment     3.938a/        _____ 3.338 

Total 285,537 179,35? 106,185 

3»y 286,000 179,500 106,500 

a/   Based on  packed cost. 

b/   Based on selling price. 

0/   For export s^les, three months hav been assumed for realising th« 
I value because of the possible delay in shipping facilities,  and also for 

accumulating a minimum quantity in the various typos of exportable types of 
leathers. 

I ¿/   Por local sales, one month has been assumed bficause of possible 
delays in deliveries, collection of bills and realization in banks. 

•/   YD 2,748 for fixed assets and YD 1,190 for working eapital. 

-ii 
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Tabi« 16.    Profitability statement 
(TD) 

Item Total Foreign Looal 
ourrency ourrenoy 

Estimated sales realisation 609,069 378,771 230,298 
Raw material» 153,000 36,000 117,000 
Chemicala and    consumables 110,250 99,750 10,500 
Wages and salaries 96,660 - 96,660 
Water 3,000 - 3,000 
Power 7,100 - 7,100 
Fuel 3,166 - 3,168 
Repair and maintenanoe 28,770 14,385 14,385 
Packing 6,091 4,568 1,523 
Office and administrative 
expenses 20,000 2,000 18,000 
iv.-llinr expenses 18,000 14,400 3,600 
Cost of produotion, exoluding 
interest and depreciation 446,039 171,103 874,936 
Profit, before depreciation 
and interest 163,030 207,668 44,638 (-) 
Depreciation 54,991 - 54,991 
Profit, after depreciation 
but before interest 108,039 207,668 99,629 (-) 
Interest (j*5 of total 
investment; 47,270 - 47,270 
Profit, after depreciation and 
interest 60,769 207,668 146,899 (-Î 
Depreciation 54,991 - 54,991 
Cash aoourals 115,760 207,668 91,908 (-) 
Cost of produotion, including 
depreciation and interest 548,300 171,103 377,197 

Payback oeriod . Tttfl tBYHlMBt . SáSUQO _ ft   4fl   _._>.      0  

Percentage of profit on total investment . Jt'lffi x 100 - 6.4$ 

P«r«*ntage of profit on total «ales - $$$ * 100 . 9.98* 

Percentage of profit on oost of production . jj'Ifi x 100 - II.O85É 

Percentage of profit on working oapital . J&'líj} x 100 » 21.25JÍ 

 J 
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Table   17.   Breakeven point 
Tarlatola coste Fixed co3t8 

Wages and salaries 96,660         rtaw materia s • 53,000 

Repair and maintenance 28,770         Chemicals and consumables 110,250 

Office and administrative 
expenses 

Depreciation 

Interert 

Total 

201•         .-„wer 

*^1         Fuel 

^1*222.        dicing 
247,691         3eiiinÄ „penses 

3,000 

7,100 

3,168 

6,091 

18,000 

Total 300,609 

Estimated sales realisation -    609,069 

Variable oost -    ttQ-609 (-) 

308,460 

Break-even point (capacity) 
• $$ « •»•« 

Table 18. Summary of the projeot oost 
(YD) 

Total •or i,m 
currency 

ocal 
ourrenoy 

Fixed assets 

Land and development 

Building 

Mater sappi/ and effluent 

Machinery and equipment 

Miscellaneous fixed assets and 
utilities 

Working oapital 

Total 

Say 

15,000 - 15,000 

200,000 100,000 100,000 

16,000 8,000 8,000 

310,000 237,500 72,500 

n?iJ7? J4.52S -¿¿litt 
659,378 440,025 219,353 
659,400 219,375 

286,000 179,500 106,500 

945,400 619,525 325,875 

Estimated valus of out pit 609,000 379,000 230,000 
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Annex 

MACHINERY LAYOUT OP A TANNERY PROCESSINO 100 HIDES AND 1,600 »EIS PUH 

DAY INTO FINISHED LEATHERS 
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Legendi 

1. Raw storage 

2. Chemical and engineering stores 

3t Soak and lime pits 

4. Paddles 

5. Soak and lime drums,  diameter 8 ft x 10 ft  width 

6. Hydraulic unhairing machine (skins),  1,500 i..m 

7. Hydraulic fleshing machine (skins),   1,500 mm 

8. Lime drum (hides),   8 ft x 8 ft 

9. Hide fleshing machine 

10. Scudding machine  (skins),  1,500 mm 

11. Deliming,  pickling and tanning drums,  8 ft x 8 ft 

12. Storage place and future expansion 

13« 3ammying machine 

1-1. Piling and assortment space for tanned leathers 

15« Pickle assortment  and packing 

16. Splitting machine  (hides) 

17. irfide  width shaving machine 

18. Hydraulic double width shaving machine 

19. Mechanical shaving machine 

20. Retanning and dyeing drums,  diameter 8 ft x 8 ft width 

21. Hydraulic reversible setting machine  (hides and 3kins) 

22. Hydraulic reversible setting machine  (skins) 

23. Vacuum drier 

24. Vegetable tanning drums,. 8 ft x 8 ft 

25. Hand setting tables 

26. Experimental  drums 

27. Dry drum 

28. Saw dusting pit 

29« Vibratory (throughput) staker 

30. Slocum (jaw) staking machine 

31. Toggling (cabinet) unit 

32. Feodthrough buffing machine 

33. Double width buffing machine, 8OO mm 

34* Single width buffing machine, 250 mm 

] 
I 

3pace required 
(ft) 

92.5 x 40 

72.5 x 40 

11  (7.5 x 10) 

4 (15 x 10) 

3 (17.5 x 15) 

15 x 10 

15 x 10 

15 x 15 

18 x 10 

12.5 x 10 

3 (15 x 15) 

18.x 10 

20 x 10 

12.5 x 10 

10 x 10 

10 x 10 

3 (15 x 15) 

18 x 10 

15 x 10 

35 x 15 

3 (15 x 15) 

3 (7.5 x 7.5) 

2 (7.5 x 7.5) 

15 x 15 

15 x 15 

15 x 15 

2 (7.5 x 15) 

50 x 15 

15 x 10 

7.5 x 10 

7.5 * 10 
r 
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35» Brushing machine 

36. Crust  storage and assortment 

37. Hand  seasoning tables 

38. Hot  chamber (for hand-seasoned and hand-3prayed leathers) 

39« Compressor for spray 

40. Hand spray units 

41 . Glazing rr.achine 

42. Hydraulic press 

43. Storage for plates 

44. Piniflex 

45« Gloria press  (Schageter) 

46. Plush  wheel • 

47. Polishing stone machine 

48. Space  for auto sprayer (future expansion) 

49. Storage *"or piling leathers 

50. Pin-who el measuring machine 

51 . Warehouse 

52. Finish storage and mixing room 

53. Laboratory 35 x 20 

54. LoTt  drying 

Width  of the gatesi     (a) 15 ft|  (b)  10  ft |   (c) 7.5 ft»  and (d) 5 ft. 

The  space indicated  for the machinery and equipment  includes working space, 

provision  of 3 feet  from the back and in between the machinery etc. 

Space re 
In 

quired 
) 

12.5 x 10 

12 (7.5 x5) 

30 x 15 

7.5 x 10 

5 (8 x 7.5) 

3 (7.5 x 12.5) 

15 x 10 

7.5 x 10 

20 x 10 

20 x 10 

7.5 x 10 

7.5 x 10 

80 x 15 

10 x 10 

60 x 40 

45 x 20 

.Jt 
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