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EXPLANATORY NOTES 

1. Value of local currency in tenns of U.S. dollars: 

100 rupees s $11.46 ($1 ~ 8.725 Rupees) 

2. The followinq abbreviations are used in this report: 

OHIDO 

UNESCO 

II.TA 

CI.RI 

BLMRA 

SATRA 

LPA 

IULTCS 

SL'B:: 

ICT 

ILO 

TPI 

FAO 

soc 
OECD 

BASF 

C'l'C 

United Nations Industrial Development Organisation 

United Nations Educational Scientific and Cultural 

Organisation 

Indian Leather Technologists Association 

Central Leather Research Institute 

British Leather Manufacturers Research dSSOciation 

Shoe and Allied Trades Research Association 

Leather Producers Assoc~ation 

I~ternational Union of Leather Technologists 

and Chemists Societies 

Society of Leather Technologists and Chemistc 

International Council of Tanners 

International Labour Organisation 

Tropical Products Institute 

Food and Aqrici:lture Organisation 

Society of Dyers and Colourists 

Organisation for Economic Co-operation and Development 

Badische Anilin Soda Fabriken 

Centre Technique c!u Cuir 

:'.·!ention of firm names :md commercial products 1oea not :mply the 
1mdorsement of the United ::rations. 
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ABSTRACT 

This report, whic.1 has been prepared c·: a traininq specialist, presents 

info::ma~ion to be used on Project DP/IND/82,'025 "S!.renqthenL.'lg of the 

College of Leather Technology, Calcutta". The main objective of the Project 

is to re-establish the Colleqe of Leather Technology as a major Institute for 

the education and traininq of operators, technicians and technoloqists for 

the Indian Leather Industrv. This is to be achieved by develo9inq the 

existinq College site as a central traininq unit with updated experimental. 

tanning and process control facilities. A new sit"i!will provide facilities 

for Research and Development and shoe .and leatherqoods manufacture. 

The information presented in th.is report covers the followinq topics:-

i) modernisation plans for laboratories, workshops and l.ecture rooms. 

ii1 selection of machinery, equipment, audio visual aids and other 

teaching facilities needed for the !llOdernisation proqramme. 

i.ii) curriculum for traininq operators, technicians and technologists 

for the leather producinq industry. 

Field work was carried out over a five week period 23 August 1984 to 

25 September 1984. 

The main recommendations of the rieport are:-

1) the immediate preparation of a manageme2't plan with job · 

descriptions for all academic and technician staff, 

.!..i) the imllediate appointment of a Professor of Leather Technology, 

iii) the concentration of resources on technician courses at 

certificate and diploma level, -
iv) the imlediate appointment of a ~annery consultant and plant 

installation and maintenance consultant to ensure that the 

practii:al tannery facilitie1 are l::>rouqht into use and CJre 

m&intained. 
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INTRODUCTION 

A. Ba=karound to the Project 

The author, P G =:llement, was appointed as trtininq specialist on the 

Project DP/IND/92/025 •strenqtheninq of the College of Leather Technology, 

Ca1cutta• to advise on teachinq facilities and curriculum as per contract 

SC/219.188.4(tJNEsa>). OVerall objectives for the Project apply and are 

as stated in the Project Documentation. Modifications to the oriqinu 

Project Document were proposed in October 1984 fo!.lowinq a visit to the 

Project site by tile tJHIDO bacltstoppinq branch (APPENDIX IV No.18). 

The Project is designed to provide the leather industry in India (and in the 

eastern reqion in particular) with trained manpower both at operator and 

technician levels as well as at higher technical levels. 

The raison d'etre for the Project is that at present only two out of the 

thirteen institutes in In.ii.a which offer traininq courses in leather technoloqy 

are providing hiqher and advanced traininq at qradua~e level; only· one 

institute is providinq post-qraduate training. It wa.~ suqqested that the 

out-turn of graduate technoloqists from these two colleqes was grossly 

inadequate to meet the demands of the fast developinq and expandinq bather 

industry in India. 

It was considered necessary, therefore, to initiate training courses at post­

qrad11ate level in the eastern reqion which has a huqe leather industry 

comprised of mar~ than 300 tanneries and leather products manufacturing units 

producing 35 per cent of the total production in the country. Also, this 

leather industry needs guidance an.1 adv.Lee· on cunstant adjustments needed in 

leather manufacturing p1:0cesses dependinq upon various environment factors 

to control and improve quality of leath.r. Therefore, capability for 

providinq technical consultancy and testinq services has to be created in the 

Colleqe of Leather '1'ec:h11ology toqether with related reseuch and developnent 

programes to support further development of the leather industry in the 

eastern reqion. 
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'l'he Colleqe of Leather Technoloqy,. Calcutta, which is the only institute 

of its kind in the eastern reqion,. has to play a vital .1111d effCteti.ve role 

in both trai.ninq and research. It is proposed to strengthen the Colleqe 

so that it becomes a :eadinq institute to carry out t.~e proqramme of 

traininq and re~'!arc.~. For this purpose the State Government of West Benqal 

has recently sanctioned funds for construction of new buildings, 

modernisation of the laboratories and workshop facilities, and for augmentinq 

the teachinq staff of the College. Also, funds have been allocated for setting 

up new laboratories related to footwear technoloqy, leather finishinq 

and product design. T?lese facilities will be completed in the first phase of 

the project. The advanced level traini.nq courses and consultancy and testinq 

services unit are to .be established in a separate buildinq i.n the second phase· 
• 

of the project. The lar.d for this buildinq has alreacrJ been eamarked in the 

new Salt Lake City which is close to the present Colleqe campus. The post­

qraduate technologists will not only meet the requirements of the industry bui:. 

will also alleviate the acute shortaqe of teachinq staft in the leather 

technoloqy institutes in the country. 

Modifications to the oriqinal. Project document propose that the main thrust of 

the Project should be directed towards the needs of the industry and that the 

proqramma of visitinq experts should be altered to reflect the special nee4S in 

the areas of practical. leather tecbnoloqy and machinery installation and 

maintenance. 

B. R4SP0nsibilities of the Traininq Scecialist 

'l'he traininq specialist worked in co-operation with the National Project 

Director, Dr B Rao, Principal of the Colleqe of Leadler Technoloqy, ca1cutta 

and was required to:-

i) advi9e and assist in preparinq modernisation plans for the 

laboratories, workshops and lecture roau required, 

ii) assist and advise in the selection of suitable machinery, equipment, 

audio visual aids and other teachinq material needed for the 

noderni.9ation proqr .... , 

iil) to draw up a revi..S cw:ric:ul:aa for traininq peraonnel tor the leather 

indu.uy at ~t• (operator; technician), graduate Ctechnic:an­

tachnoloqist) and poat graduate levels. 

. . 

.. 
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A considerable amount of equipment for the tannery ~ laboratories t.ad been 

ordered before the traininq special.ist began his assignment so he was not 

able to influence the :hoice of particular items of equipment. 

c. Purp9se of dlis Report 

The purpose of t."lis doC'..iment is to provide information and ideas to assist in 

the re-establishment of the Col1ege of Leather Technology, calcutta, as a 

major institute for training operators, technicians and technol.oqists for the 

Indian leather industry. 

The traininq S?ecialist is willing at all times to give further a~ice and 

practical. help to ensure the impl.ementation and success of this Project. 

D. General Observations on the Project by the Training Specialist 

'l'he traininq specialist spent five weeks in Calcutta durinq the period 

23 Auqust 1984 to 25 September 1984. Frequent visits were made to t;he 

COllege of Leather Technology and to local tanneries. In addition the 

training specialist had numerous discussions with iocal ta.'Ulers and 

ex-students of the college. (APPENDICES I; II; II:I). As a result of these 

discussions and visits the train.inq specialist feels he must make some 

general. observations about the Project and thinks it important that these 

observations should be considered while this report is beinq read and 

implemented. 

i) insufficient background study has been given to the real training needs 

of the local leather industry in Calcutta and in the eastern reqion. 

Many of the tanneries are suia11 family concerns employinq less than 

fifty people. What they are most in need of is well-trained operators 

and technicians who have an interest and a concern in qettinq the best 

out of the raw material available to them. 

A survey ~ld certainly show that araduat:e and post qraduate tre:.ininq 

had a low priority in most tanners' mind• though there would be a. 

qraduate need in t.~e larger companies. 

ii) there is too qreat an empha•is on theoretical studies and on graduates, 

postqraduate• and reHarch and not enouqh on technicians and practical 

leat:hezukinq skill•. It 1• al.so important that sc:me technicians are 

p~ed vith buic traininq skills ., tha1: they. can d.velop effective 
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in-company training ?roqrammes for new employees and operators -(APPENDIX iv, Nos. 14; 17) 

iii) careful consideratio~ should be given to the extent of ?rovision of 

research facilities. Research facilities are costly to establish and 

maintain and it is lllportant t.11.at these facilities do not make 

disproportionate demands on the funds available at the expense of the 

traininq provision. Effort should concentrate in the area of development 

work, indust:ial trouble-shooting antt practical orientated consultancy 

work. 

iv) the content of the syllabus is not the most important component of the 

curriculum of study. The majority of the syllabi of current courses 

in Indian Colleqes of Leather Technology (APPENDIX IV Nos. 5 to 9) very 

adequately cover the .3Ubject matter required at technician and technoloqist 

level. However, the important thinq is the depth and manner in which the 

subject matter is covered and the way it is inteqrated with practical work. 

v) the Colleqe of Leather Technoloqy is overstaffed. It is more important 

to reduce present staff numbers to allow new appointments to be made in 

the areas of leather technology, audio visual techniques and statistics 

and computinq, than to augment the existinq staff. 

The_traininq specialist was able to complete all his duties and 

considerable thanks are due to the National Project Director, local 

tanners, staff of the tJN Aqencies associated with this Project and staff 

of the Deputment of Technical Educat:ion,Government of W. Ben9al •. 

Some difficulties were created by the non availability of ar:hitect's 

drawinqs of the Colleqe site and buildinqs and this added to the time 

required to produce propo•als for the use of buildinqs and layout of 

machinery. 

Students of the College are to be thanked for makinq drawinqs of the 

qround plans of most of dle buildinqs and the layout of machinery in 

the tannery. 

'?he plana which acCCllpllly thi• report are baA4 on theM atudent 

dravinqs. 



,, 

11 

RECOMMENDATIONS 

1. It is essential !or the success of this Project tliat t..."te initial emphasis 

in terms of ~pc;.;er and resources should be given to establishing the 

experimer.tal ~anni.~q facilities in the College. Students will gain 

immediate benefit =rom a programme ~f practical leather production and 

machine skills traininq. To ensure the .implementation of this recoamend­

ation the following action should be taken:-

Ci) the appoint:nent of a Professor of Leather Technology who has 

recent industrial experience. 

{ii) the appointment of consultants with experience in the areas of 

practical leather manufacture {tannery consultant - 4 months) 

and plant installation and maintenance (tannery enqineerinq 

consultant - 9 months) to get the tannery areas into workinq 

condition. 

(iii) the introduction of a reqular production of leat."'ler which will 

provide students with experience of sortinq1 selection, handling, 

machine work, etc. 

Suqgested production: pigmented leather from raw qoat. 

2. An atmosphere needs to .be created in the COlleqe which is conducive to 

wc.rk and study by both staff and students. To achieve this, action is 

required in the following areas:-

(i) the improvement of the appearance of the col.ieqe site. 

(ii) 

(iii) 

(iv) 

the provision of amenities such as social areas, private study areas, 

chanqinq rO<XDs a11d toilets. 

the provision of improved. lecture room facilities. 

the updatinq of equipment in the tannery and laboratory areas and 

their maintenance in clean, workinq order. For this purpose 

adequate services are required ar.~ a generator shoulQ be installed 

to ensure that teachinq and leather malcinq proqrammes are not 

di.rupted by lo•• ot power. 
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3. If staff are to ?lay a f\111 part in tile develo:;ment of the College and 

its future success :hey must know the role they are expected to fulfil 

and ::e trai."led ~o ::e effective teachers and ~echnicians. This means that 

as well as having -=ne necessary academic training they must have 

practical. skills and be trained on how to impart their knowledqe to others. 

The following action should be taken:-

Ci) the preparation of a manaqement plan for the COlleqe which identifies 

key posts. 

(ii) t.~e preparation of a personal development plan for each teacher and 

technician which highlights what retraining is necessary, including 

teacher training. 

(iv) the reduction of staff numbers to the level of one full time teaching 

staff member and one technician to six students. Allowance should 

be made for ;iotential qrowth in student numbers and for staff 

absences due to retraining. 

(v) arrange training plac'!lllents for updating in the following subject 

areas:-

leather technology (including effluent treatment) 

testing and production control 

machinery maintenance 

histoloqy and microbiology 

footwear technology 

footwear and leathergoods design 

4. It is importan1: c.."'lat t.l\e college has a good library and is able to provide 

an efficient technical information service to staff, students and to 

local industry. The . library should also act _as the centre for the product­

ion and cataloguing of AVA materials. The following action should be 

taken:-

( i) the appotntment of an Information and Placement Professor 

(ii) the appointment of an AVA t•chnician skilled in pnotography and 

the producti.on of ceachinq aids. 

' 
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5. Emphasis should be given to training courses for technicians at 

certificate and di?lorsa. levels. Restrict graduate course enrolment 

to 8 -10 students per year an1... post graduate enrolments to 2 students 

per year. All students should receive some instruction on training skil:s. 

6. Research and development work should be restricted to work of a practical 

nature and be of immediate relevance to the needs of industry. 

Responsibility for the implementation of the Recoumendations will fall 

on the following groups of people:-

( i) Government 

Recommendations 1 Ci); 2Ci) - (iv); 3(iil); 3(iv); 4(i); 4(iii); 5 

pl11s an ongoinq commitment to provide adequate funding for purchase 

of materials Chides, skins, chemicals, etc.) 

(ii) :Olldqe of Leat.~er Technology 

Recommendations l(iil); 3(i) - (iii); 4; S; plus a commitment 

to maintain standards and to involve and liaise with local industry. 

(iii) International Agencies 

Recommendations 1 (ii) ; 2 l iv) ; 3 ( v) ; plus support in the provision 

of technical books, journals and audio visual aids, both software 

and hardware. 

The training specialist must re-iterate that the ultimate success of this 

Project depends upen the ability of all the parties involved to establish 

a working, productive experimental tannery. Without this facility all the 

dreams of providing worthwhile undergraduate, graduate and post-qraduate 

training and ultimately relevant development and consultancy services for 

industry will coDM:. to nothinq. 
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t~ '1'BE COIJ.B;E -OF LEATBER TECHNOLOGY, CALCtJT1'A 

A. Existinq Buildings and Pacilities 

1. Physical situation 

The physical position of the Colleqe is not conducive to good education. 

The immediate local area is run down and lacks reasonable amenit:.ies 

adequate roads, transport and sanitation. suitable accommodation for 

students in the area does not exist. 

2. Colleae camous 

The Colleqe occupies a large site with an area of approximately 9000 sq. 

metres. Though little can be done about the position in which the Colleqe 

is situated there seems little justification for the poor state of the 

Colleqe campus. The condition of the site can be quickly remedied by 

simple housekeeping measures that include clearinq the site of rubbish and 

broken machinery, cleaning out blocked water courses and maintaininq the 

qardens. 

There is a very larqe pond on the campus (1JOOm2l which is in an apallinq 

condition. This could be filled in and the area landscaped to provide an 

area for relaxation which would greatly enhance the quality of life in the 

College. 

3. Buildings 

The following permanent buildinqs are on the campus and their po~itions 

are shown on the site plan (Figure 1: Scale 1cm to 10ft). Drawings are 

b&secl on dimensions supplied to the traini..q 

Ci) Chemical laboratory 

(ii) Tannery 

.(iii) 

(iv) 

(v) 

Two storey building 

finishing section 

lecture rooms/library 

Four storey building 

Multi-purpose building (1) 

shoe department 

physics department 

stores 

specialist. 

33Sm2 

700m
2 
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(vi) ~lti-p~se building (2) 

taxidexmy 

(Vii) 

(viii) 

(ix) 

microscopy 

lecture ha.ll 

Bacteiioloqy 

Workshop 

Other buildings (7) incl. shed, 

accommodation, COlllDOn room, 

40ni2 

4Sm
2 

10CJ?t
2 

7Sm
2 

7Sra2 

garage, boiler house, latrines 330m2 

Appro:timate total floor area. 4000m.:. 

The following sub-sections deal with the general condition of the 
. 

main buildings and areas referred to in (3) above. 

4. Chemical laboratory 

The facilities are quite unsuitable for their present use. Fume cupboards 

and work benches a.re inadequate and there is insuf :icient space for 

:DOvement around benches. However, the building is L'l reasonable condition 

and could be converted to other uses - privdte study rooms, experimental 

dyeing laboratory and changing rooms. All general laboratories should be 

transferred to the new four storey building. 

s. Main tannery 

The tannery area is in a poor state, but is capable of being work-ed up to 

provide good experimental tannery facilities. 

At the moment too great an area is beinq qiven to soaking, liminq and 

tanninq pits. At the same time there are insufficient numbers of small 

drums and paddles • 

Most of the equipment is obsolete and should be disposed of. This area 

should be developed solely as a. wet area Cbeamhouse, ta.nninq, retanninq, 

dyeinq and dryinq). Mechancial operations (staking, buf!inq, etc.) and . 

finishinq should be done on the ground tloor of ~e two-storey building. 

6. !'inishinq section 

This section is full of obsolete machinery which should all be disposed 

of. The area should be developed to house· condi tioninq facilities, 

mechanical operations and fWabinq. 



16 

7. Lib:ary 

At present the library facilities are quite inadequate and provide 

virtually no service to students or staff. The library should be 

extensively re-developed and housed in the new =our storey building. 

New staff should be appointed. 

8. J..ecture rooms 

'l'hese rooms are in a poor condition. They need redecoration and 

new equipment. 

9. Four storev builc!inC? 

At ;>resent only ~'le ground floor is beinq used. The use of this buildinq 

should be extensively developed to house all the laboratory facilities:-

Ci) electrical enqineerinq 

(ii) chemistry - qeneral 

(iii) chemistry - analytical and ccntrol 

(iv) physics - physical testing 

(v) histology & microbiology 

(vi) computinq & statistics 

(vii) darkroom 

and the library, information centre and seminar room. The Principal' s 

office and all administration should move to the first floor of the 

two storey block. 

10. Shoe and leathergo<>ds department 

None of the equipment in this department has been used for many years. 

It should all be scrapped and the area d11veloped as a unit operations 

laboratory for chemical enqineerinq and as an enqineerinq workshop qivinq 

immediate access to the main tanr ?ry. . The redevelopment of the shoe and 

leatherqoods depart:ment should take place on the new Salt Lake City site. 

11. Phf•ics department 

This area is.unsuitable for its present use. The physics laboratory should 

be transferred to the new four storey buildinq and the present building 

converted into an extension of the stores. 

12. Stores 

!quipment and chemicals are beinq stored under appalling conditions. 

Th• stores should be redeftloped to inc::lud• the.present physics area. 

.. 
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13. Taxide;my and microscopy 

These areas are unsuitable for their present use. New facilities for 

microscopy, histology and microbiology should be provided in the new 

four storey buildL"l.g. The present rocC!.S should be converted to staff 

rooms allowing sta!f direct access ~o :oa.in lecture hall. 

14. Lecture hall 

This room is at present in a very poor conclition. It should be repaired 

and redecorated and refurbished with new equipment to convert it to the 

main lecture room on the c&mpus. 

15. Bacteriology 

Laboratory facilities should be transferred to the new four storey block 

and this area converted to extend the existing student socia.l facilities. 

16. Workshop 

This area should be cleared and ccnverted into a by-p=oducts laboratory. 

The area is well away from the main ouildinqs. Bas~i workshop facil.ities 

for carpentry, welding and tannery maintenance to be provided in the cld 

shoe and leatherc;oods department. 

B. Alterations and New Use of Buildings 

Most of the buildings on the site of the College are in need of cleaning and 

redecoration. It is most important that cleaning and repaintinq is done in 

those areas where new equipment and !!lachineey is to be installed·. 

The general appearance of the site could be improved by external painting. 

The followinq sub-sections refer to specific alterations and proposed new use 

for buildings. Details are shown in Figures 2 - B. 

1. Chemical laboratorv (see Figure 7) 

This building has qood access to the t.&nnery and should be converted to 

provide the following accommodation:-

( i) changin; rooms, showers and toilets 

(ii) 

(iii) 

(iv) 

(V) 

clean, -!U;et writing area for students using the tannery 

... 11 lec~ue roaD for givinq instruction to students using 

th• tannery 

experimental tanninq and dyeinq laboratory 

•taf f rocm 
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The existinq drawing room and !.aboratory facilities can be transferred 

to the new four storey building. 

2. Main tannerv (see Figure 31 

The followinq action is suqqested to update the tannery-facilities:-

Ci) brick up one end of the bu.ildinq to enclose five lime-soak 

pits and convert to experimental effluent treatment area. 

Suitable drainaqe ~ pumps needed to transfer process liquors 

frcm soak, lime, bate and drum areas. Portable industrial 

mixers, stainless steel construction, needed to agitate ar.d 

aerate liquors. 

{ii) fill in seven soak-lime pits and use the created area for 

(iii) 

(iv) 

three 100 qallon covered paddles {soak, lime and bate) and a 

heated drum {preferably stainless steel which allows flexibility 

of use and easy cleaninq) • Six small pits and three larqe pits 

remain for soakinq and liminq. 

fill in 3ix veqetable tan pits a11d use the c~~ated space as an 

experimental sole leather area suitable for small scale 

(30cm x 30cm pieces) production. Provide static and rocker 

pits and a small heated drum. 

remove and dispose of evaporators, steam engine and obsolete 

machinery. Instal new machinery, drums and paddles as layout 

in Fiqure 8. As far as possible all machinerey and drums should 

have individual motorised drive. 

(v) instal improved water supply in the wet wor~ areas. 

(vi) 

(Vii) 

(viii) 

instal small steam boiler in the dryinq area and provide steam 

poker for dissolvinq veqetable tannins and chemicals. 

instal qenerator to provide alternative power source. The 

generator s.hould be capable of maintaininq power to tannery 

machines and ~peratinq ai~ conditioning in the physical testinq 

and storage areas and keeping all teaching areas well li~. 

staff room should be equipped to keep machinery catalogues, 

products quid•, proc~•• recipes and health and safety information. 
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(ix) the tannery should have the follovinq equi:pment:-

pits (effluent treatment. ~aking. li.Dlinq and taiminq) various 

fles?li.ng machine 1 

fleshinq. unhair~ng and scudding beams 3 

paddles (soaking, liming, bating and tannil_g)-lOC qal.ls. 5 

drtJJDS - 2ft x lft 12 

4ft x 2ft 6 

6ft x lft 1 

horses various 

splittinq machine (for •et-blue & veqetable leathers) 1 

1 

settinq out machine 1 

shaving machine 1 

vacuum drier 1 

paste, toggle and hang drier 1 

flat table for rounding and experimental. work various 

inclined tables (setting out) 2 

seal.es - 2kg 2 

10kg 2 

200kg 1 

small tanning pits (2-10 litres) various 

rotary shakers (variable speed) to take bottles 

1-5 litres 3 

pump for pumping liquors for ~£fluent treat:DHa.nt 1 

It is important that in addition to production scale 

equipment the~e should be an adequate supply of equipment 

for carrying >Ut experiments on small hide and skin pieces. 

considerable basic Jc.nowledge can be learnt from small-scale 

experiments. 

P'inishinq section (see Figures 5(1) and 6(1) 

(i) Create an area within the finishing section for mixing 

finishe~ and for colour matching. 

(ii) Provide extemal dust exu~tion wherever possible 

to reduce du9t in the air and to· avoid internal ti.r••· 
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If possible, construct an internal wall to separate the 

!inish application facilities Csprayinq, paddinq, airinq off 

and platinc;) from the dust creat.1.nq machines. 

(iv) Scrap ail obsolete machinery. I:istal new machine..~ as 

layout i.."1 Figure 6(1). As far as possible all. machinery 

should :t.'1.ve individual motorised drives. 

(v) If possible, remove toilet facilities to incrt!ase workinq .:s.rea. 

Ample toilet facilities are avail.able on first floor, in the 

-=ar.nery extension C see B .1 • above) and i!l tile four storey 

buildi.-ig. 

(vi) -Staff roaa should be equipped to keep finishinq catalogues, 

produ~ literature, etc. and heal.th and safety information. 

(vii) 

(viii) 

If possible, smal.l experimental IDi!chines shoul.d be provided for 

c:u.-tain coating and rotca:y sprayinq. In addition, a fl.at bed 

photoelectric measurinq machine would be useful for experimental 

'llOrk ~nd a planimeter for area measurement of wet blue leathers. 

The finishing area should have the followinq equipment:­

conditioninq area 1 

1 stakinq - sl.Qc:cmbe machine 

hand 

buffinq - cylinder 

buffinq - wheels (overshot and slow) 

tables - padding, hand-boardinq 

spray booth 

airinq-off cabinet 

hydraulic press and embossinq plates 

qlazing - reptiles, goac and buffalo cal= 

iron.inc; machine 

measurinq machine - pinwheel 

roll.inq machine 

various 

2 

2 

various 

1 

1 

1 

2 

1 

1 

1 

4. Librarv and information centre Csee Figure 4(4) 

An extensive discussion on the library and information centre is qiven in 

Chapter IIL Thl.s includes saqqestions for physical facilities, staff in~, 

booka, intozmatioa ret:rieTal and audio viwal aid9. 
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5 • Lecture rooms C inc: • seminar room> 
It is most important that lecture rooms and seminar areas are decorated 

and equipped to a high standard. Provision for lecture-semiaar rooms 

has been made L-i the followinq areas: (see :igures l; 4(4); 3~2); 7) 

tannery extension Cold chemistry laboratory) 

first floor (b«> storey building) 

third floor (four storey buildinq) - seminars 

lecture hall 

2 

2 

1 

l 

Rooms should be decor~ed- in liqht colours, have adequate levels of 

lightinq and windows shoul.d be equipped wj:th blackout facilities. 

Each room should have a quality wall mounted blackboard and an anqled white 

screen for ove.rhead projection. 

It is suqqested that 11Dveable tables ( 4ft · x 2ft) and stackable chairs 

should be provided for writinq in all lecture rooms. This allows maximum 

:lexil::ility of arranqement. Tables can be ar=anqed in formal rows, 

hollow squares or solid blocks according to preference and teachinq 

situation. Also, individual tables can be provided in the seminar room 

when it is used as the examination room. 

Special audio visual aids equipment is listed in Appeniilx VI. 

6. Electrical engineering laboratory (see Fiqure 3(1) 

Faciliti2s and equipment in this room to be decided locally. 

7. General chemistry laboratory (see Fiqure 3(1) 

~s is a general laboratory and should be provided with a preparation 

area. No specialist apparatus is needed. Experiments requiring fume 

cupboards can be carried out in the analytical laboratory. The preparation 

area should have a. large sink and will also provide services for the 

analytical laboratory. One of the benches should be provided with a 

vacuum line and !)OrtablP. vacuum pump. 

The laboratory is desiqned for 12 to 15 students. Top pan balances should 

be provided in the pr~paration area and analytical grade balances in the 

analytical laboratory. 

Improved water and drainaqe to the laboratory area i• required. 



8. Analytical laborator/ (see Figure 3(1) 

'nlis laboratory is 2signed for carry inq out official methods of 

leather analysis and basic production control. It should be provided 

with fume cupboar:s for acid :!i.qestions (perchloric) and kjeldar..1 

diqestion.f\lme CU?boards should be a=id resistant (stainless steel) 

and be exhausted externally. 

In addition to basic analytical glassware, the laboratory should be 

proviQed with equipment for leather analysis. A list of special 

equipment is qiven in Appendix VII. 

Additio~l extended facilities for seaff and advanced students will. be 

provided on the Salt Lake City site. 

The laboratory is designed for 12-15 students. 

Improved water and drainage to the laboratory area is required. 

9 • Physics laborator., C see Figure 3 • 2} 

FacilLties and equipment in this room to be decided locally to meet ~e 

requirements of the syllabus. 

10. Physical testinq laboratory (see Figure 3.2} 

This laboratory is designed for carrying out the testinq of leather. 

A controlled environment room (conditioninq} is provided. In addition 

to basic equipment - balances, press and k.'lives for cuttinq test samples, 

etc., specialist apparatus is required. A full list of this apparatus is 

qi.van in Appendix VII. Additional extended facilities for staff and . 
advanced students will be provided on the Salt Lake City site. 

The laboratory is designed for ten students. 

11. Bi•tol.ocu and microbiology laboratory (see Figure 4.3} 

This laboratory is designed for section cuttinq and staining of skin 

sections for fats, dyes, elastic tissues, cells, muscle, etc. and for 

simple microbioloqical work on identification of moulds a.~d bacteria on 

skin and leather and in process liquors. 

Th• lal:loratory is not designed for culturinq bacteria and such experiments 

abould only be undertaken with care. 

The appar.11tu• tor thi.• type of laboratory i• standard and should be provided 

trcm local IOUZ'C .. and to local requir-.nts. 
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12. Microscopy laboratory (see P'igure 4.3) 

Facilities and equipment in !his room to be decided locally to meet the 

requirements of the sy!.labus. 

13. Dark room (see Figure 4.3) 

This room requires standard dark room facilities which should be decided 

locally. In addition to producir ~ photomicroqraphs from work done in the 

microscopy and histology and microbiology laboratories 1;.he dark room will 

be a major asset in providing audio visual aids. 

The Colleqe should produce sets of slides to support lectures as well as 

makinq traininq videos and films. These aids will have to be made in the 

Colleqe as material is not availa: _e elsewhere. 

14. Co!!lputer and statistics laborat~q (see Figure 3.2) 

No modern applied science course can be considered complete unless students 

have a basic understandinq_of the use of computers and can apply statistical 

techniques to experimental desiqn and analysis. 

The Colleqe will not have direct access to a main frame computer but should 

have the followinq equ:i.pment:-

microcomputers, disk drives and VDU 

printers C for type and graphics) 

3 

2 

software spreadsheets , etc. various 

15 • Tec-Jm:i.cal drawing room (see Piqure 4. 3) 

Facilities and equipment in this room to be decided locally to meet 

requirements of the syllabus. 

16. Exp!rimental tanning and dyeing laboratory (see Figure 7Cii) 

Thi• laboratory is an extensiOn of the main tannery ~ea and is desiqned 

to provide small scale facilities for tanninq and dyeinq. Such experiments 

can be done in simple shake machines desiqned to hold Dewar vessels 

(thermos flasks) which will maintain the temperature or in Wacker units 

which use qlas• drums on rollers in a temperature controlled cabinet. 

!Ven simpler rotary shakers can be desiqned to hold plastic jars and bottles. 

Such eqW.pment allows multiple exper1-its to be done on -11 skin piece• 

at very low costs. 
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Small scale experiments can be used to illustrate basic leather maki."lq 

principles and. at t.'te same time used to make leather under unsuitable 

conditions to demonstrate ~aults in processing. 

This laboratory can also be used as a tannery control laboratory, 

17. Machinery maintenance and workshop (see Figure 2) 

This area has a dual function: -

Ci) teaching area for basic workshop skills (carpentry and 

metalwork) 

(ii) maintenance workshop for the tannery. 

!n addition to basic metal and wood working tools (planes, saws, drills, 

etc.) the maintenance area should be equipped with machine tools. A list 

of equipment is qiven in Appendix '!III. 

18. Chemi:cal engineering laboratory (see Figure 2) 

This laboratory is provided-so that chemical engineering unit operations 

cf interest to leather manufacture can be studied. Facilities for studying 

the following unit operations should be available (see Appendix VIII):-

Fluid flow 

Beat transfer: 

Dryinq 

fluid statics 

fluid dynamics 

streamline & turb~lent flow 

pumps; fans; valves 

conduction; radiation; convection 

heat exchangers 

chilling and freezing 

removal of moisture 

drying rates 

driers (tunnel; fluidised bed; spray; vacuum) 

Cont:act eguilibriWI separation: extraction 

distillation 

va•hincJ 
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Evaporation sinqle and multiple effe~ evaporator 

Mechanical se~arations filtration 

sedimentation 

Water, draL-:tage and power facilities n'?ed to be supplied to this 

laboratory. Layout of the laboratory should be decided locally. 

19. Stores (see Figure 2) 

The existing stores should ~e expand~c to include t.~e present physics 

area; This will allow the following storage areas to te provided:-

( i) 

(ii) 

(iii) 

(iv) 

(v) 

air-conditioned rocm for keepinq hydroscopic powders 

and products likely to be da=laqed by heat 

air-conditioned raw hide store 

finished leather store 

flammables and poisons store 

dry area for electrical equipment - motors, starters, etc. 

The stores should be re-orqanised and items placed on a computer based 

inventory. This would be a good computer based project for final year 

students and could be done as part of the management course. It is 

essential for the smooth runninq of the Colleqe that the stores should 

be efficiently organised. It is suggested that the storekeeper should 

report directly to a senior member of the acadenu.c staff, e.g. the 

Professor of Leather Technology. 

20. Staff rooms 

It is important that all staff (teaching, technician and administration) 

should have their own work areas. Staff rooms have been provided in the 

following areas:-

main tannery 1 

experimental tanning and dyeing laboratory 

f inishinq section 

large lecture theatre area 

library 

mJ.croscopy laborator/ 

hJ.•tol.oqy and mJ.c::robiol.oqy laboratory 

ccmput•r ~oom 

1 

l 

2 

2 

1 

1 

1 
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physics laboratory 

physical testing laboratory 

chemist-"'Y laboratory 

analytical chet:U.st..-y laboratory 

A total of 30 places are provided in these various areas. 

l 

1 

1 

All the rooms 

should be provided with desks, filing cabinets and book shelves. 

21. By-oroducts laboratory {see Ap!_Jendi.x VIII) 

Facilities and equipment in this laboratory to be jecided locally to meet 

the requirements of the syllabus. The laboratory should be developed in 

conjunction-with the eff1uent treatment area. It is suggested that work 

is restricted to a study of skin by-products. 

hair 

soluble CJllagen, gelatin and qlues 

greases and fat 

dried proteins (globular; hidepowder) 

fertiliser; soil conditioners 

The development of this area could be done by final year B.(Tech) students 

as part of their project work. 

22. Effluent treatment (see Figure 8) 

A simple pit treatment plant.is possible at one end of the main tannery 

usinq five ot the soak lime pits. It is suqqested that a pit system is 

set up comprisinq:-

non-acid liquors (plus mixing and aeration) 

acid and neutralisatio~ pit (plus mi.xinq) 

settlinq pit 

Facilities must be provided for collectinq used liquors from drums, paddl.es 

and pits and transferring them to the effluent treatment area. It is 

suggested that the effluent treatment plant is set up as part of a final 

year project study. The 4n.lllysis ot treated liquors can be done as part of 

the analytical course. 
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I!. SALT LAKE CITY EXTENSION 

It has been assumed in this report that extra facilities will be provided in 

Salt Lake City within the next two years. This provision will extend and 

supplement that at the College of '!'echnology, Calcutta. The training specialist 

considers it would not be sensible to develop extensive wet work laboratories 

on the new site and t.~at all bulk tanninq facilities should be concentrated 

on the Colleqe site in canal Road South. Therefore it is anticipated that:-

(i) all tannery facilities plus basic sciences, production control and 

practical orientated consultancy will be provided and work undertaken 

on the existinq canal Road South site. 

(ii) qraduate and post qraduate students studying on the Sal.t Lake City 

site will de their practical tannery work on the existi.nq 

Canal. Road South site. 

(iii) shoe and leathergoods production will be carried out on the Sal. t Lake 

City site and a suitable production unit provided. Machinery for this 

facility has already been selected by the backstopping team in 

(iv) 

(v) 

(vi) 

(vii) 

(viii) 

UNIDO, Vienna. 

all d~sign work (leather, shoes and leatherqoods) will be done on the 

Sal.t Lake City site and s-~itable facilities provided. A show area for 

new leathers,_ shoes and leathergoods should be includ&i in the 

desiqn area. 

a theatre style lecture room for conferences, a seminar room, 

lecture rooms, tutorial roans and staff rooms will be provided. 

a post qraduate project laboratory includinq small experimental. drums 

for post tanninq operations will be built and equipped to a high 

standard. 

a colour physics and dyestuffs testinq and evaluation laboratory 

will be built and equipped to a high standard. 

quality control laboratories for chemical analysis and physical 

testinq will be provided. These facilities must be of such a 

standard that the laboratory can be reqistered as a national testinq 

centre. 
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Additional notes 

1. The traininq specialist draws the attention of everyone associated with 

this Project to the fact that CI.RI Madras have recently built an extension 

::entre in the tanninq district of calcutta to provide development, 

analysis and consultancy facilities for the local industry. The CLRl centre 

is equipped with an experimental tanninq and f inishinq unit and a testinq 

laboratory. 

It is important in this very costly area of provision that there is not too 

much duplication of effort. 

2. Outline buildinq proposal.s showinq rooms and laboratories needed in the new 

extensicn are il.lustrated on the follovinq sheets. 

The building pmposed is a four storey buildi.nq, qround area SOft x 75ft 

and external. bui.ldinqs for storaqe, maintenance and for inflammables. 

3. Facilities such as dark room, microscopy, histoioqy and microbioloqy, 

coiuputinq and chemical. enqineerinq will. only be provided on the canal Road 

South site. 

Project Laboratory 

This laboratory should be equipped with small stainless steel drums and rotary 

shake machines for tanninq and dy.einq and a small dryinq area. All other leather 

procesainq should be done on the canal .Road South site. The laboratory should 

have q~ drainaqe. The drum area should be enclosed within a small well 

to keep other areas of the laboratory dry. 

A list of special equipment is qiven in Appendix VIII 

Product Control laboratory 

Colour phY•ic• and dyeatuf f testing 

Thia laboratory ~n conjunction with the Project laboratory wil.l provide 

extensive facilities for consultinq and chemical testinq. Althouqh the 

laboratory will be able to carry out the analyses performed in the similar 

laboratory at the Can&l Road South site it should also be equipped with 

modem analytical instrumnts. If a decision has to be made then basic 

cl&••ic&l analy•is 8boW.d be concctntad at C&nal Rr.t&d South and 

iUtrwtal ualy•t. at salt Lake City. 

A list of special equipmnt is CJiVU in Appendis VII 
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I:: • LIBRARY AND INFORMATION c=:;-:'R!: 

The library is ~ :.=?Qrtant part of any educatic:-.:!.l :.nstitute and re911l~ 

use of ~"le library =acilities should be part of ~~e course cf st-.idy bei.'!.g 

!allowed by the st:.:dent. As a course progresses s~..:dents should expect;. !o 

spend an increasing proportion of their study ~~-e i.."'l the library . 

. The orqanisation of a course should al.low the st"...:=e..~t time for library study 

anc! the strategy o= ~e course should delDdlld a :e?~ of self-teaching !:y -=.h~ __ 

student which wil: require the use of library !a:::.:ities. 

Unfortunate1y, it is COllllX>n for libraries to be :mder-funded so that they are 

unable to provide -=.."le facilities required by the staff and students. I~ is 

essentia1 that the College of Leather Technology, Cucutta, has good library 

fac:i.L.ties and it is reamaended that the library should be under the direct 

control of an academic member of staff, i.e., tr.e PlacP.ment Professor. ~e 

Librarian would 'be ::-esponsible for the day to da.~t operation of the library 

but would report to the Placement Professor who, ~' collaboration with other 

teachi.nq staff, would decide library policy and ;::lan future developments. 

The library sbou1d be more than just a depository for books, journals and 

pamphlets ! It should provide an atmosphere for study and an information 

service for its users. The library could provi.Ce a much needed service for 

loc:al industry and could be one means of encouragi.nq local tanners to come 

into the College. !t is essential for the success of the College that there 

. should be a close 't11110rkinq relationship between t:!:e College and the local 

leather industry. A source of up to date inforca~on on chemicals, machinery 

and current technical development, etc. could be :>f great \.1lue to the 

local industry ! 

A. Physical Facilities 

Library area (see Figure 4) 

The layout ot furnieure should allow tor ease o: ::iovement and study comfort. 

Good level ot liqhtinq is required. Facilities are required tor storinq 

caMS and huqinq coat~, etc. 
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Staff offices (see Fiqure 4) 

Offices are provided for the Placement Professor a."ld the Librarian. 

The office of the Placement Professor should have ;ood interview facil~~~as. 

Funliture 

Rea.ding tables ( 4ft x 2ft) 

Chairs 

Joui:nal racks 

SOOkshelves and cupboards 

Filinq cabinets 

B. Staff 

If the library is to provide a proper service and information is to be icept 

up to date then an adequate level of staffinq must be provided. The 

followi.nq staff list is suqqested as beinq appropriate:-

Librarian 

Library assistant - cataioques a."ld reproqraphics 

Library assistant - AVA specialist 

Secretary-typist 

c. Books, .;Journais and Technical Literature 

Books C see Appendix V) 

The followinq broad cateqories of books should be provided. Titles of books 

on leather science and technoloqy are qiven in the appendices. Other i::>ooits 

should be selected accordinq to local requirements. 

General reference books : trade catalogues, dictionaries, encyclopaedias, 

atlases, etc. 

General literature classics, leisure reading 

Leather science and technoloqy 

Other sciences and technoloqies : physics, chemistry, mathematics, computer 

science, statistics, civil, electrical, mechanical enqineerinq 

chemical enqineerinq, analytical chemistry, bioloqy, technical drawinq, 

health and safety, manaqement, b'y.siness and economics 

Shoe and leatherqoods 
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Joum.als C see Appendix V) 

Veey !ew books are published on leather science ~d technology. To keep 

up e::: date with current developments it is esser:.~i.al that the library 

subs::ibes ~o t.~e ll!ajor leat.'ler journals publist-.:d in English. 

Technical. literature 

Every company marketinq chemical products and ma.:.~inery provides 

technical. information about their products. Th.:.~ technical literature is 

a major source of information for the leath~r U:=ustry. 

It is important that the library has copies of -=.::e technical literature 

assocated wi;th all the products and machinery used by students in the 

Colleqe of Leather Technology. In addition, there should be copies of 

inst.."'Uctions for the operation of all machines .:..= the Colleqe as well as 

information on the construction, installation a::= lllllintenance of these 

machines. 

Many of the larger mul.tinational companies n.::iw :;::oduce books and pamphlets 

that deal with the principles of leather produc~~on. 

The library should aim to have product informat.:.::n from all the major 

companies sellinq to the leather industry and eey should be prepared to 

let local industry have access to this information. 

D. Information Retrieval 

A library may have larqe numbers of books, jour:-...!1.ls, pamphlets and other 

materials but this information source is useless unless the library user 

can qet quick access to the information requi.ree. Therefore, it is essential 

that the iibrary is well-organised and that there is a qood cataloquinq 

procedure. 

AS well as the traditional book cataloques under title, author or subject 

the library should aim to cataloque product lit~ature and product use. 

A lonqer term aim should be to cat:i'lloque technical articles appearinq in 

scientific journals. This can probably be most e!fectively done by makin11 

use of J.-.eywords. At present, worldwide, there :.s only a small input into 

cataloqu~g technical leather literature for in!ormaeion retrieval purposes. 
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The library should be provided with the followL~q facilities !or 

cataloguinq and reproqra~~ics:-

Card index 

Micro-fiche readeris) 

Micro c~~er(s) 

Duplicator (spirit) 

Photocopier 

E. Audio Visual Aids (AVA: (see Appendix ;iI) 

Software for audic visual aids (slides, film st::i?S, films, vi::eo tapes, 

ovei:head projector transparP.ncies, cassette tapes, computer proqranmes, etc.) 

should be cataloqued and kept in the library. 

Library and teachinq staff should be involved in both the pure.use and 

production of suitab.le AVA software for use in lea~.er technoloqy courses. 

A la%qe amount of software is available for scie.~ce courses (physics, chemistry, 

etc.) but almost nothing is available for lea the:- science and ~echnoloqy 

and 1111st be prepared by course tutors as required. Local cata:oques shou.ld 

be consu.lted for AVA software for science courses. 
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r~ is important that staff teaching at ~e 9.Te=~- level and above should 

be involved in some researc~ and development wo=~ and in consultancy. ':'his 

is necessary to enable staff to keep up to date ~-u: to provide their graduate 

and post-graduate students with a thorough qrou:::ilng and understanding of 

modern theories, techniques and production methces. 

In the situation in Ca1cutta it is suggested tha~ there should be a 

concentration of effort in the areas of developce:l-: work (improvement of 

processes) and consultancy (production control; trouble shooting, etc.). 

There is a need for first class practical exper•-enta1 tanning and finishing 

facilities in the eastern region and the College ~f Technology could make a 

tremendous contribution to the development of ~e leather industry on both 

a local and national level by 9roviding these facilities. 

At a time when the leather industry in India des:erately needs trained 

technicians and technologists with practical ski.:ls, the College of Technology, 

Calcutta, must resist the temptation to use scar:e resources in building and 

equiping prea1:iqiouaresearch ~aboratories. Resources should be put into 

establishing and extending the tannery, the boot and shoe· department and the 

leathergoc:)ds department. The emphasis of the work of the College must be on 

imp~oving the efficiency of_ production and on im;:rovinq the quality of leather 

and leather products produced. 

There already exists in India a huge research centre for the leather industry 

(CI.RI, Madras) which also has a number of local extension centres. CI.RI is 

more than ·capable of meeting the fundamental research needs of the Indian 

leather industry. It is then the role of State =~lleges and institutes to 

interpret this research to local industry and to provide facilities and 

expertise to demonstrate the new production technique1 and materials which 

reqularly become available to the leather indust....,,. 

In addition to CI.RI, the State colleges and inst!~utes of leather technology 

such as the Colleqe of Leather Technology, Calcutta, have access to research 

facilitie9 and expertise in the Oni.veraiti•• and Institute• of Technology. 

Contacts ~ universiti .. and c:oll8CJ9• should be encoursq9d. Such contacts 

not only broaden the outlook of sutt but lead to a more cost effective uae 
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of expensive research equipment. 

Wherever 90ssible joint consultancies and devel=:~ent ~ork should be under~aken 

with local indust--y. This will ensure that t.~e =~liege maintains close contact 

with industry anc is always aware of its chanqi::.; needs. 

Provision has been made on the Salt Lake City s~~e for a project laboratory 

and improved facilites for production control. ::'hese laboratories,tcgether 

with the tannery, on the Canal Road South site .,.,~!.l provide the main facilities 

for the research and development work and consu: ~~cy. It is suggested t.'1.at 

initially research and development work should =~ done in the following broad 

subject areas:-

(i) testinq, analysis and evaluation of ?rodutts used in leather 

production. 

(il) testinq and analysis of leathers reqi:~ed to meet national 

(iii) 

and international specifications. 

technical problem solving in relatio~ to raw materials, 

?reduction faults, user complaints, =~c. 

(iv) ?rocess and product improvement leadi.."q to cost reduction and 

better quality leathers. 

(v) development of effluent treatment facilities for small tannery units. 

(iv) utilisation of skin by-products (hair, gelatin, grease. powdered 

protein, lli'!:c.) 

(vii) better utilisation of available hides and skins. 

Further suqqestions are made under the section :ealinq with student projects 

in the course syllabus. 
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V. COURSES IN LEA'l'HEP. TECHNOLOGY 

In 1976 Lakshminarayanan, Olivannan, Rao and Sa~tappa (see A;:pend.ix '!:'!\ 

reviewed the need for high level technology for the Indian leather ind~s~ 

and projected that an addi~ional one thousand ~ained leather technicia."ls and 

technologists would be needed i:>y 1979 if the planned expansion of the L•dustry 

was to be realised and if leather of the desired quality was to be produced. 

Such a provision of trained staff was estimated to require an increase in 

t."le total capacity ~= the craining colleges of about one hun~ed places 

a year. In addition, al.l ~·e existing places :.... training coll.eges wou::: 

need to be filled. It was suggested that the total number of students under­

going training would increase from the then 120 students to approximately 

350 students a year. 

Nearly ten years later virtually no new training capacity has been created 

and, in fact, the Diploma level course at the College of Leather Technology, 

Calcutta, is no longer running. A new four year a.Tech. course in 

Muzaffarp-.i.r, Bihar, is due to start in 1985 anc it is hoped that the Ci;>loma 

at the College of Leather Technology, <!alcutta, will restart in 198 5 or 1986 • 

Lakshminarayanan et al made the followL91g recommendations: -

(i} 

(ii) 

(iii) 

(iv) 

(v) 

rationalisation of existing diploma an i certificate programmes; 

a common syllabus; upgrading of facilities. 

a Central AdviSC'ry Board for education and train~q in leather 

subjects. 

a comnon syllabus for B.Tech. in Leather Technology: 

exchange of staff between degree level colleges. 

one year conversion course for graduate chemical enqineers. 

a.Tech. students should be given an option to specialise 

in the final year in Management or Engineering or tndustrial C!lemistry 

Research. 

(vi) ec:oncmics ot the leather illdu9try should be includ-1 in the 

curriculum. 
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(vii) all students should do a six month inc:..strial placement as a 

prerequisite to t.he award of a Diploma or a.Tech. 

(viii) closer lL'lks wit.~ industry; the t:ai~~~g institutes should 

be producing entrepreneurs ~ot :nere aca:emicians ! 

It must be a matter of regret that these suggestions have not been more 

widely acted upon. 

Of oore concern is that stacistics show that the leather industry has not 

developed economically in the way it was hoped i-= would. Althouqh rawskin 

exports have been reduced dramatically a corres;icndinq increase in addee value 

in terms of leather and leather products has not been achieved. Repeated 

seminars and reports have pointed the way forwar: - "establish a firm infra­

structure and base and develop technical education and training". Little has 

been done. There may be many reasons for this !ailure but the most important 

would seem to be:-

lack of expertise in finishing J.eathers sui~able for the export markets 

poor design 

ineffective marketing. 

A. Proposed courses in Leather Technology at 

COlleqe of Leather Technology, Calcutta 

It is suggested that the following courses. shou:d b~ previded at the College 

of Leather Technology, Calcutta and the Salt Lake City extension:-

De. .:tOr Of Philosophy (Ph .D • ) 

Organisation of course 

Type of examination 

Lenqth of course 

Number of students 

First enrolments 

COnditions 

practical plus tutorials 

thesis and oral 

three years :Ull time (48 weeks per year) 

one per yea:- (maximum 4 in the College 

at any one -::.me) 

1988 

as determined from time to time by th• 

University of C&lcutta. 



M.Tech. in Leather Tec~ology 

Organisation of course 

Type of examination 

Length of course 

Number of students 

First enrolments 

Entry qualifications 

Conditions 

42 

lectures, tu~:rials, sessionals (practical} 

written pape=s: practic~l !r project; oral 

two years (3: ·.reeks for 30 hours p.w) 

two or three :;:er year {maximum six students 

in college at any one time) 

1986 

graduates wit= B.Tech. in Leather Technology 

as determinec =rem time ~= time by t.~e 

University of calcutta 

Post:graduate Diploma in Leather Technology 

Organisation of course 

Type of examination 

Lenqth of course 

Number of students 

First enrolments 

Entry qualifications 

Conditions 

a.Tech. in Leather Technology 

Organisation of course 

Type of examination 

Lenqth of course 

Number of students 

First enrolments 

Entry qualifications 

Conditions 

lectures, tutorials, sessionals (practical) 

from the M.Tech. and B.Tech. in Leather 

Technology 

written papers; practical & project; oral 

one year (32 ;.,eeks for 30 hours p.w) 

plus 18 weeks project work 

tw per year 

1986. 

graduates in Chemistry or Chemical 

Enqineerinq 

as determined from time to time by the 

University of calcutta 

lectures, tutorials, sessionals (practical) 

written papers~ practical & project; oral 

four years (32 weeks for 32 hours p.w) 

eiqht to ten per year 

pass in the two year Biqher Secondary 

Certificate in Mathematics, Physics, 

Chmiat:y and Biology 

as d•temi.ned f rcm time to time by the 

University of C&lcutta 



Dioloma in Leather Tec;hnology 

Organisation of course 

:'ype c;if examination 

Lenqt.~ of course 

Number of students 

First enrolments 

Entry qualifications. 

Conditions 

Certificate in Leather Technology 

Organisation of course 

Type of examination 

Length of course 

Number of students 

First enrolment 

Entry qualifications 

Conditions 
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lectures, tu~rials, sessionals (practical) 

wr~tten papers: practicals & prcject; ~ral 

three years :32 weeks for 36 hours p.w) 

ten to twelve per year 

1986 

matriculation with minimum SO\ pass in 

Science and Mathematics 

as determinee b'f the College of Leather 

Technology, Calcutta 

lectures, tutorials, sessionals (practical) 

written papers; practicals & project; oral 

one year (32 weeks for 36 hours p.w) 

twelve to fi!~een per year 

1986 

matriculation with passes in Science and 

Mathematics 

as determined by the College of Leather 

Technology, Calcutta 

B. Course hq!.l .... tions 

The following regulations for the proposed courses in Leather Technology 

should be devised locally so that they confi%m with the regulations for 

similar awards in other disciplines:-

Conditions of admission 

Duration of courses 

Eliqibility for an award 

Attendance requirmenta 

Examination requir-nta 

allocation 
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Course orqanisation - semesters 

examination timet2~:e 

Classification of awards 

C. Assessment 

The ~aininq special.ist suggests that the assess=:?:~ and mark allocatior.s 

should be altered to give greater ~basis to p=a=~~cal work and that 

practical examinations should be replaced by coi:--:.nuous assessment. 

Certificates and Diplomas 

General subjects (management, humanities) 

Technical subjects (mathematics, sciences) 

(leather technology) 

Practicals 

M. Tech. and B.Tech. 

General subjects (management, economics) 

Technical subjects (mathematics, science, 

etc.) 

Practicals 

ifritten papers SO\ 

~ursework SO\ 

;;ritten papers 60\ 

::.Oursework 40\ 

~sework 100\ 

. . 

~ritten papers 60\ 

Coursework 40\ 

ifri~ten papers 70\ 

=,:,ursework 30\ 

:::>ursework 100\ 



45 

0. Course Orqanisatior. and et:r=iculum 

For the purposes of t.his report it has been ass~ee that all courses ex:::ept 

the ?h.D. course will:-

(i) last for 32 weeks 

(ii) include 30 weeks of lectures and pra:::tic:als and 

2 weeks for examinations 

It will be a local decision as to whether the academic: year is to be divided 

into two fiemesters with ex~ations at the enc of each semester or whe~er 

it is to be run as a one year course with examinations at the end of the year. 

It is also sugqested that some thought should be qi ven to re-orqanisinq ~;.e 

examination system so that rather than one lonq end of subject examination 

students have shorter examinations at regular i.4tervals throughout a sul::ect. 

The advantages of such a scheme are:-

(i) earlier knowledqe about students who are having :iffic:ulties with 

a course. Remedial action can then :::e taken avoiding proble'"'5 

later in the course. 

tii) avoids a large number of lonq examinations close toqether at the 

end of a course. This reduces tensions and exami.nation pressures 

on students. 

(iii) examination markinq by staff is spread over the year and avoids 

the problem of staff havinq to mark hundreds of papers in a very 

short time. 

As previously mentioned in Sections B and c it is the responsibility of :he 

staff of the.Colleqe of Technology, calcutta, in co-operation with the 

University of Calcutta, to formulate the assessment procedure and allocation 

of marks for written examinations, coursework and practical work. 

A curriculum for each of the courses listed in Section A is qiven in Sec:ions 

E to J below. 

Each subject in the curriculum of a course is given a cod• number which 

repruenu the courM, the year and the tubject. For example, 
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4E 

MT M.Tech. in Leather Technology (2 years) 

PGD Postgraduate Diploma in Leat."'1.er Tec:mology C 1 year) 

BT B.Tech. in Leather Technology (4 :rears) 

D Diploma in Leather Tech..~clogy (3 y~~s) 

C Certificate in Leather Tec.iutology : l year) 

E. Curriculum - Doctor of Philosophv(Ph.D.) 

This is a three year course durinq which students carry out a major research 

investigation into an aspect of leather science or l~ather technology. 

There is no fomal lecture course though it is suqqested that students 

enrolled on the course might attend short courses at local universities. 

Subjects for further study might include:-

Statistics and computing 

Biochemistry 

Industrial manaqement techniques 

Choices for investigation should be selected in consultation with l~cal 

industry and national research· organisations (e.q. CI.RI). It is suqqested that 

the consultant invited to advise on research and production control should 

outline a five year research programme that would include topics for Ph.D. 

and M.Tech. studies as well as givinq broad subject headinqs for B.Tech. 

projects. 

It is important that thesis and projects done by students at the College of 

Technology, Calcutta, should form part of a well planned research programme 

and should not be haphazard choices decided at short noti-ce. The year 

commitment to thesis and project work can be considerable and such an 

important resource should not be wuted because of lack of planning and 

haphazard management. 
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F. CUrriculum - M.Tech. 1n Leather Technology 

This is a t-.ro year course aimed at extending the lcnowledqe of graduates 

holding a a.:'ec~. in !.eather Technology. The co~se should concentrate ~!:. 

advances in a.:lalytical chemistry, natural produc~ chemist-ry, synthetic 

polymers and dyestuffs. The course has an optio:i in the first year to allow 

students who took the shoe and leathergoods option at B.Tech. level to do 

leather technology and effluents and by products. A similar option exists 

to allow the student who took the leather technology option at B.Tech. level 

to do shoe and leathergoods technology. 

course subjects CM.Tech. - Year 1 - 30 hours p.v.) 

MT 1.1 

MT 1.2 

MT 1.3 

MT 1.4 

MT l~S 

MT 1.6 

m 1.1 

Instrumental Analysis Lectures 

Supervised Practical 

Physics and Chemistry Lecture 

of Biopolymers Supervised Practi.=al 

Physics and Chemistry Lecture 

of Synthetic Polymers Supervised Practical 

Project A Practical 

plus personal tutorials Cl hr pw) coverinq these 

EITHER 

Effluent Treatment and By products Lecture 

Practical 

Tannery Enqineerinq.and Machines 

Leather Technology 

Lecture 

Practical 

Lectures 

Practical 

2 hrs pv 

2 hrs pv 

1 hr pw 

2 hrs ?W 

1 hr pw 

2.hrs pw 

6 hrs pw 

topics 

1 hr pv 

2 hrs ?W 

1 hr pw 

2 hrs pw 

2 hrs pv 

4 hrs ?W 

?lus personal tutorial Cl hr pw) c~verinq these topic• 



MT 1.8 Footwear and Leathergoods EnqineerL"l<; Lecture 1 hr pw 

and Machines Practical 2 hrs pw 

MT 1.9 Footwear and :.eat."terc;oods Technolo~· Lectures 

Practical 6 hrs pw 

plus personal tutorial C 1 hr pw) covering these topics 

Course subjects CK. T~~- - '!'ear 2 - 30 hours pw) 

MT 2.1 01-..istry of Dyestuffs and Oyeinq Lectures 2 hrs pw 

Tutorial 1 hr pw 

Pra~cal 2 hrs pw 

MT 2.2 Colour Physics and SUrfa~e Coatinq Lectures 2 hrs pw 

TUtorial 1 hr pw 

Practical ~ hrs pw .. 
MT 2.3 Aspects of Fashion and Design Lecture 1 hr pw 

MT 2.4 Recent Advances in Leather Science Lecture 1 hrpw 

and Technology Tutorial 1 hr pv 

MT 2.5 Project B Tutorial 1 hrpv 

Practical 16 hrs pw 
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G. CUrriculum - Postgraduate Diploma in Leather Technology . 

'ftlis special one year course is designed as a converstion course for chemi.stzy 

and chemical engineering graduates. T."te course s::ould concentrate on lea~11er 

manufacture and production control. The purpose of a course such as t.lti.s is 

to encouraqe graduates from other disciplines into the leather industry and 

to strenqthen t.'lie base knowledge of the industry in applied Chemistry and 

chemical enqineerinq. 

Course subjects (Postgraduate Diploma) 

PGD 1.1 

PGD 1.2 

PGD 1.3 

PGD 1.4 

PGD 1.5 

PGD 1.6 

Analysis of Process Chemicals, 

Liquors and Leathers 

Physical Properties of Leather 

Pigments, Polymers, Dyes, Fats 

and Polyphenols 

Leather Science 

Leather Technoloqy 

Tannery Enqineerinq and Machines 

Lectures 

Practical 

Lectures 

Tutorial 

Practical 

Lecture 

Tutorial 

Lectures 

Tutorial 

Lectures 

Tutorial 

Practical 

Lecture 

Practical 

B. Curriculum - B.Tech. in Leather Technology 

2 hrs pw 

2 hrs pw 

2 hrs pw 

1 hr pw 

2 hrs pw 

1 hr pw 

1 hr pw 

2 hrs pw 

1 hr pw 

4 hrs pw 

1 hr pw 

8 hrs pw 

1 hr pw 

2 hrs pw 

This course is a four year course aimed at providinq an in-depth treatmer.~ ot 

leather manufacture production control and principle• of manaqment. Althouqh 

the approach is more theoretical than the Diploma in Leather Technoloqy 

it is mphuiHC! that it is ••Hntial that students should receive a sound 

practical trai.n.inq with experience of makinq a wide ranqe of leathers. 
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The course stresses t.~e pos~-tanning and finish.:.~g stages of leat.~er 

production as it is !his as?ect of the Indian lea-:her industry.which 

needs to be developed. It is expected that stuC.a..-'!ts gaining t...~e a.Tec'l. 

quali!ication wil: ~e the ~echnoloqists in the L~~~s-cry and t."leir role ·~:1 

include developing new leathers and improving ex.:..stinq product:ion. It is 

important that students receive instruction in e~erimental design a.."ld 

planning, statistics and computer analysis. The ;i."lal year project should 

provide students with the opportunity to apply al.:. aspects of the course 

(literature surveys; report writing; statistica: design; laboratory a.'!:: 

tannery practice; mat.'iematical analysis; lecturi..."lg) • 

In addition, students should receive some traininc; in shoe and leathergoods 

manufacture and by-products utilisa~..ion. However, it is important: to realise 

that a student cannot be trained to be a shoe and leathergoods technician and 

a leather technoloqist in a four year course. The training of shoe and 

leathergoods technicians should be done in a sep~ate Diploma in Footwear 

and Leatherqoods Technology. There is no justif.!.=ation for offering B.'!'ech. 

and M. Tech. in Footwear and Leathergoods Technology. 

If it is decided that qraduates with a knowledge of shoe and leathergoods 

technology are required then this could be achieved in two ways:-

Ci) the final year of the B.Tech. in Leat."ler Technology could 

be offered as two options 

Either (a) advanced leather technology and project 

or (b) shoe and leathergoods tech.-'!ology (project time to ~e 

used for shoe and leathergoods manufacture) 

(ii) special one year postgraduate diploma in shoe and leathergoods 

technology tor students having a B.Tec:h. in Leather Technology 

Course subjects CB.Tech. - Year 1 - 32 hrs pw) 

BT 1.1 Humanities and General Studies Lectures 2 hrs pw 

Tutorial 1 hr pw 

BT 1.2 Math-tic• 1 - General Lectures 2 hrs pv 

Tutorial 1 hr pw 
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BT ! .3 Physics 

BT 1.4 Chemistry 

BT 1.5 Analytical Chemistry 

BT 1.6 Enqineerinq and workshop 

BT 1.7 Technical Drawing 

Course subjects CB.Tech. - Year 2 - 32 hrs pw) 

BT 2.1 

BT 2.2 

BT 2.3 

BT 2.4 

BT 2.5 

BT 2.6 

Principles of Manaqement I - General 

Mathematics II - Statistics 

Analysis of Process Chemicals, 

Liquors and Leather 

Physical Properties of Leather 

Microscopy, Bistoloqy and Microbiology 

Ch-.1.c::al EnqintHrinq I 

- Unit Proc••H• 

Lectures 2 hrs pw 

Tutorial 1 hr pw 

Practical 2 hrs pw 

Lectures 2 hrs pw 

Tutorial 1 hr pw 

Practical 2 hrs pw 

Lectur~s 2 hrs pw 

Tutorial 1 hr pw 

Practical 2 hrs pw 

Lectures 2 hrs pw 

Practical 2 hrs pw 

Practical 2 hrs pw 

Tutorial l hr pw 

Practical 2 hrs pw 

Lecture 1 hr pw 

Lecture l hr pw 

Tutorial l hr pw 

Lectures 2 hrs pw 

Practical 2 hrs pw 

Lectures 2 hrs pw 

Tutorial 1 hr pw 

Practical 2 hrs pw 

Lecture 1 hr pw 

Tutorial 1 hr pw 

Practical 2 hrs pw 

Lecture• 2 hr• pv 

Tutorial 1 hr pw 

Practical 2 hrs pv 
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BT 2.7 Electrical and Electronic Enqineer~~g Lecture 1 hr pw 

T'.:torial 1 hrpw 

?:-actical 1 hr pw 

BT 2.8 ~eat..~er Technology II Lectures 2 hrs ?""' 

T'J.t.:>rial 1 hr pw 

P:-actical 5 hrs pw 

Course subjects (3.Tech. - Year 3 - 32 hours pw; 

BT 3.1 Personnel Manaqaent and Traintnq Lecture 1 hr pw 

Tutorial 1 hrpw 

BT 3.2 Industrial Econcmi.es and Account.in:; Lecture 1 hr pw 

Tutorial 1 hr pv 

BT 3.3 Mathematics III - Computinq ·Lecture 1 hr pw 

Tutorial 1 hrpw 

Practical 1 hr pw 

BT 3.4 Leather Science Lectures 2 hrs pv 

Tlltorial 1 hr pv 

BT 3.5 Chemical Enqineerinq II Lecture 1 hr pw 

Practical 2 hrs pw 

BT 3.6 Leather Technology III Lectures 3 hrs pw 

Tutorial 1 hr pw 

Practical 8 hrs pw 

BT 3.7 Footwear ana Leathergoods Tedmoloc;y I Lecture 1 hr pw 

Tutorial 1 hr pw 

Practical 5 hrs pw 
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Course subjects CB.Tech. - Year 4 - 32 hrs·pw) 

BT .i.1 

BT 4.2 

BT 4.3 

BT 4.4 

BT 4.5 

BT 4.6 

OR 

BT 4.7 

BT 4.8 

BT 4.9 

BT 4.10 

BT 4.11 

?rinciples of Management II - Tanr.ery 

Tannery Engineering and Machines 

Effluent and By-products 

Pigments, Polymers, Dyes, Fats and 

Polyphenols 

Leather Technology IV A 

Project 

Principles of Management II 

- Shoe & Leathergoods 

Footwear and Leathergood Enqineerinq 

and Machines 

Pigments, Polymers, Fats, Dyes 

and Polyphenols 

Leather Technology IVB 

Footwear and Leathergoods 

Technology II 

Lecture 

Tutorial. 

Lectures 

Tutorial 

1 hr ?W 

1 hr pw 

2 hrs pw 

1 hr pw 

Practical 2 hrs pw 

Lecture 

Practical 

Lecture 

Tutorial 

Lectures 

Tutorial 

1 hr pw 

2 hrs pw 

1 hr pw 

1 hr pw 

3 hrs pw 

1 hr :;iw 

Practical 8 hrs ?W 

Tutorials 2 hrs pw 

Practical 6 hrs pw 

Lecture 1 hr pw 

Tutorial 1 hr. pw 

Lectures 2 hrs pw 

Tutorial · 1 hr pw 

Practical 2 hrs pw 

Lecture 

Tutorial 

Lecture 

Tutorial 

l hr pw 

1 hr pw 

1 hr pw 

1 hr pw 

Practical 6 hrs pw 

Lectures 3 hrs pw 

Tutorials 2 hrs pw 

Practical 10 hrs pw 
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I - curriculum - Diploma in Leathe= Technoloqy 

This course is a three yea.r course aimed at prc7idinq a broad introduction 

eo leather manufac~ure and production control ==-= people who are lL~ely ':c 

be employed as technicians. It is assumeci tha::. =oreman will be selecteC. 

from these trained technicians and that foreme::. :iust have some training 

skills sc.. that they can impart knowledqe to operatives and craftsmen. In 

some companies technicians may be employed as s-;.;pervisors or department 

managers and so it is important that they have some basic management trai..~i..~q 

and a knowledqe of economics and accounts. 

The emphasis of the course must be on practica: work, the acquisition of 

practical skills and controlling production (t."":ouqhput and quality). 

Course subjects (Diploma - Year 1 - 36 hours pv} 

0 1.1 Humanties ~,d General Studies Lectures 2 hrs ill' 

Tutorial 1 hr i=W 

0 1.2 Ma.thematics I - General Lectures 2 hrs pw 

Tutorial 1 hr pw 

D 1.3 Chemistry Lectures 4 hrs pw 

Tutorial 1 ·hr pv 

Practical 2 hrs pw 

D 1.4 Physics Lectures 2 hrs pv 

Tutorial 1 hr pw 

Practical 2 hrs ?W 

0 1.5 Leather Technoloqy I Lectures 3 hrs pw 

Tutorial 1 hr pw 

Practical 5 hrs pw 

0 1.6 Enq1neer1nq and Workshop Lectures 2 hrs _:)W 

Tutorial l hr pw 

Practical 3 hrs pw 

D 1.7 T.chnical DraWinq Lecture 1 hr pw 

Practical 2 hrs pv 



55 

Course subjects (Diploma-Year 2 ·- 36 hours pw) 

0 2.1 Principles of ~gement - General Lect~e 1 hr pw 

D 2.2 Mathematics I! - Statistics Lec~:;.re 1 hr ?W 

0 2.3 Leather Science Lectures 3 hrs pw 

Tutorial 1 hr pw 

Practical 3 hrs pw 

0 2.4 Analytical ~emist.ry Lec~es 2 hrs pw 

Tut::irial 1 hr pw 

Practical 3 hrs pw 

D 2.5 Microscopy, e:istoloqy and Microbioloqy Lecture 2 hr pw 

Tutorial 1 hr pw 

Practical 2 hrs pw 

D 2.6 Leather Technology II Lectures 4 hrs pw 

Tutorials 1 hr pw 

Practical 6 hrs pw 

D 2.7 Tannery Enqineerinq and Machines Lectures 2 hrs }?W 

Tutorial 1 hr P'f 

Practical 2 hrs pw 

Course subjects (Diploma-Year 3 - 36 hours pw) 

D 3.1 Personnel Manaqement and Traininq Lecture 1 hr pw 

Tutorial 1 hr pw 

D 3.2 Industrial Economics and Accounting Lecture 1 hr pw 

D 3.3 Mathematics III - Computinq Lecture 1 hr pw 

Tutorial 1 hr pw 

Practical 1 hr pw 

D 3.4 Footwear and Leatherqoods Technology Lectures 1 hr pw 

Tutorial 1 hr pw 

Practical S hrs pw 
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D 3.5 Production Control Lectures 2 hrs pw 

Tutorial 1 hr pw 

Practical 4 hrs pw 

D 3.6 Leat:he1 Technology III Lectures 4 hrs pw 

Tutorials 1 hr pw 

Practical 6 hrs pw 

D 3.7 Project Tutorial 1 hr pw 

Practical 4 hrs pw 
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.J. curric-.ilum - Certificate in Leather Technology 

This course is a one 1ear course aimed at providing an introduction to 

leather manufacture for people who are likely to be employed as operators 

and craftsmen rather tilan technicians and technologists. 

The emphasis in the course 1111st be on practical work and skills training 

and the lecture course must have a direct practical application. 

~e Leather Science course should include basic physics, chemistry, 

histology and production control. 

course subjects (Certificate - one year - 36 hours pw) 

c l.1 Humanities and General Studies 

c 1.2 Mathematics and Statistics 

c l.3 Enqineerinq and Workshop 

c l.4 Leather Science 

C l.S Leather Technology 

Lectures 2 hrs pw 

Lecture 1 hr pw 

Tutorial 1 hr pw 

Lectures 2 hrs pw 

Tutorial 1 hr ?W 

Practical 4 hrd pw 

Lectures 3 hrs .. pw 

Tutorial 1 hr pw 

Practical'4 hrs pw 

Lectures 4 hrs pw 

Tutorial 1 hr pw 

Practical 12 hrs pw 
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It. Courses in Footwear and Leatheracods Technology 

In addition to the provision for Footwear and Leatheraoods Technology which 

has been included i-"l t:.'le Leather Technoloqy courses it is suqc;es":ed that a. 

Certificate (1 year} and a Diploma (3 years) should be introduced when t.'le 

facilities at salt Lake City are complete. These two courses could be 

designed alonq similar lines to the courses in Leather Technology. In fact, 

the onl.y alterations that need to be made are as follows:-

Diploma in Footwear Technology 

(i) Replace D 1 • 5 (Leather Technology I) by Footwear and Leatherqoods 

Technology I. 

(ii) Replace D 2.6 (Leather Technology II} by Footwear and Leatherqoods 

Technology II 

(iii) Replace D 2.3 (Leather Science) by Footwear and Leatherqoods Science 

(iv) Replace D 2.7 (Tannery Engineerinq and Machines} by Footwear and 

Leathergoods Enqineerinq and Machines. 

(v) Replace D 3.4 (Footwear and Leatherqoods Technology) by Leather 

Technology. 

(vi) Replace D 3.6 (Leather Technology III) by Footwear and Leatherqoods 

Technology. 

Certificate in Footwear and Leatherqoods Technology 

Ci} Replace C 1.4 (Leather Science) by Footwear and Leatherqoods Science. 

(ii) Replace C 1.5 (Leather Technology} by Footwear and Leatherqoods 

Technology. 

Detailed syllabi for FoobM&r and Leathergoods Science and Footwear and 

Leatherqoods Technology should be decided by the Footwear and Leatherqoods 

Consultant and Colleqe Staff. 
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L. Short Courses 

In addition to the full time courses referred to in Sections A-K it is 

suqqested tha.t the Colleqe of Technology, calcutta, should organise a 

series of short co~ses after consultation with local industry. 

These courses should be desiqned to meet retraininq and updatinq needs 

of people already in industry. Most courses could be adapted to Leather, 

Footwear or Leatherqoods personnel. 

A list of possible short coures is given below:-

• Ci) Traininq for Trainers 

(ii) Sortinq and Gradinq 

C iii) Basic Effluent Treatment 

Civ) Introduction to Production Control 

{v) Basic Enqineerinq and Machine Maintenance 

(vi) Induction Traininq 

(vii) Operator Traininq 

{viii) Traininq for Foremen and Supervisors 

{ix) Developments in Leather Finishinq 

{x) Quality Control and Standisation 

{Xi) Pattern CUttinq 

(xii) Villaqe Leather Footwear and Leatherqoods 

Production 

(xiii) Sewinq Machil1e Operator Courses 

(xiv) Footwear and Leatherqoods Desiqn 

{xv) Basic Footwear and Lea.therqoods Manufacture 

(xvi) Materials Testinq for Footwear and Leatherqoods 

Personnel 

(xvii) Ba•ic Leather Manufacture 

Cxviii)Leather By-products 

(xix) Leather Dyeinq 

Cxx) Beambouse and Tanninq 

Cxxi/ Beal th and Safety 

1 week 

4 weeks 

4 weeks 

4 weeks 

12 weeks 

4 weeks 

12 weeks 

12 weeks 

6 weeks 

12 weeks 

!2 weeks 

6 weeks 

12 weeks 

12 weeks 

12 weeks 

12 weeks 

4 weeks 

4 weeks 

4 weeks 

4 weeks 
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At the present time t::e =allowing numbers and designations of staff are 

on the payroll of the College of Leather Techno:.ogy, Calcutta. 

A. Existinq Staff 

Academic (teachinq) staff 

Principal l 

Professors (Leather Technology) 2 

Full time lecturers (Leather Technology) 4 

Full time lecturers (Applied sciences) 3 

Full time lecturers (Boot and shoe and leathergoods> 1 

Part time lecturers (Applied science; accounts, etc.) Approx. 10 hrs p. w 

Senior non academic staff 

Chief tannery tachnician 

Librarian 

Storekeeper 

Senior administrative officer 

Other support staff 

Office administration and accounts 

Stores 

Enqineerinq workshop 

Tannery 

Laboratory 

Boot and shoe department 

Security 

Caretakinq 

Principal'• orderly 

1 

1 

1 

1 

16 

6 

2 

12 

5 

8 

9 

7 

1 

81 
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B. ~oposed Additional Staff 

In addition to the 81 full time staff listed previously it is proposed to 

appoint three Assistant Professors:-

Assistant Professor (Information & Placement) 1 

Assistant Professor (Leather Technology) 2 

c. Contact Teachin7 !lours for sta£f '?eachinq 

on General I?eqree and Diploma Courses 

Under the deliberations of the Expert Coamittee of the All India Council 

for Technical Education on the revision of staff structure in Enqineerinq 

Institutions (March 1972) it was suqqested that teachinq staff should have 

the followinq contact teachinq hours per week. 

B.Tech. Courses 

Proposed Actual. 

Design!tion 

Proposed 

Contact Hours Staff Ratios Calcutta ratios 

Principal· 

Professors 

Assistant Professors 

Lecturers 

4 

12 

14 

16 

1 

2 

4 

1 

CH> 
4 

Ci) tutorials, practicals & drawinq classes count as ha.lf contact hours. 

(2 ~s teachinq is equivalent to 1 hour contact) 

(ii) class sizes lectures 60 

tutorials & practicals (Years 1 to 3) 20 

tutorials & practicals (Year 4+) 15 

(iii) av.raqe year length 30-32 weeks at ln-32 hours per week. 

(900-1000 contact hours per year) 
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:i.v) workshop (tannery and laboratory) instruction should be given under 

the supervision of a workshop superintendent who should be at the 

level of an Assistant Professor. ~~e should also be foreman 

i.~str~ctors a~ t-~e level of lecture~s. 

(v) a minimum of 10\ of the teachinq and SU;>erVisory staff sh"uld be 

released on secondment for retraining each year. 

{vi) the Placement Officer should have a contact teaching programme 

not exceedinq 5 hours per week. 

Diploma Courses 

Designation 

Proposed 

Contact Hours 

PrODOsed 

Staff Ratios 

( i) 

Principal 4 

S:ead of Department (Professor) 12 

Senior Lecturer (Asst. Professor) 

Lecturers 

class sizes lectures 

14 

16 

60 

tutorials, practical, etc. 20 

(ii) average year lenqth 30-32 weeks at 34-36 hours per week 

(1050 - 1150 contact hours per year) 

(iii) a minimum of 20\ of the teaching and supervisory staff should be 

released on secondment for retraining each year. The larger 

percentaqe at this level is in recognition of the importance of 

indu•trial updating. 

1 

3 

Othe= conditions are as shown under (i) - (vi) above for B.Tech. courses. 
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D. Contact 'teachinq !lours for Staff '?eachinq 

on =ourses in Leather Techr.ology 

Doctor of Philosoohv (?h.D) - 3 years 

It is assumed that.students will work without direct supervision but that 

they will have four hours of tutorial.s per week. 

Year 1 Tutorials 4 ho~s: 

Year 2 Tutorials 4 hours: 
eauivalen-= to 

3 Tutorials 4 hours} 
6 hours c:>ntact 

Year 

M.Tech. in Leather Technology - 2 years 

Year 1 

Year 2 

Lectures 8 hours] 
l eauivalent to 

Tutorials and supervised practi~als 8 hours: 

Unsupervised practicals 
12 hours contact 

14 hours} 

Lectures 6 hours] 

Tutorials and supervised practicals 8 hours~ 
Unsupervised practicals 16 hours] 

equivalent to 

10 hours contact 

Postgraduate Oioloma in Leather Teehnoloqy - 1 vear 

Students take lectures with M.Tech.-and.B.Tech. courses and ?ractical work 

will be supervised with other practical groups. Special tutorials will ba 

provided. 

Lectures 

Tutorials 

Unsupervised practicals 

12 hours] 

6 hours~ ec;uivalent to 

12 hours: 3 hours c=ntact 
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3.Tech. in Leather Technoloqy - 4 years 

Yei!.r 1 

Year 2 

Year 3 

Year 4 

Lectures 

Tutorials 

Practicals 

Lectures 

Tutorials 

Practicals 

Lectures 

Tutorials 

Practicals 

Lectures 

Tutorials 

Practicals 

Diploma in Leather Technoloqy - 3 years 

Year 1 

Year 2 

Year 3 

Lectures 

Tutorials 

Practicals 

Lectures 

Tutorials 

Practicals 

Lectures 

Tutorials 

Practicals 

14 hours] 

6 hours~equivalent to 

12 hours}23 hours contact 

12 hours] 

6 h J equivalent to ours
1 

14 h , 22 hours contact 
ours1 

10 hourslequivalent to 

6 hours1 
] 21 hours of contact 

16 hours] 

8 hours~equivalent to 
6 hoursl20 hours of contact 

18 hours] 

16 hours] 

6 hours~equivalent to 

14 hours]26 hours of contact 

14 hours~equivalent to 
6 hoursl25 hours of contact 

16 hours] 

lO hours~equivalent to 
6 hours]23 hours of contact 

20 hours] 
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Certificate in :.eather Technoloqy - 1 year 

!.ectures 12 hours) 

Tutorials 

?~acticals 

h 
)equivalent t:> 4 ours -""~""'-~~~~-

• 
1

1
24 hours of :ontact 2C ~ours ~~~~~~~~~-

Summary 

Total contact teachinq hours for al.l courses 

Total stude.."1.t numbers for all courses 

215 hours 

as - lOO 

l Total staff required - Principal 

Professors 2 

Assistant Professors 4 

Lecturers 8 

Staff on secondmene 2 

If the College of Technoloqy only grows to develop its courses at M.Tech. and 

Ph.D. levels t.~en it will generate 115 hours of contact teachinq and wil: 

need the fol.lowinq staff:-

Principal l 

Professors 2. 

Assistant Professors 2 

Lecturers 4 

Staff on secondmen~ 1 
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E. Description of Academic Staff required !...• the enlarqed 

Colleqe of Leather Technology. Cal:utta 

?rincipal 

Professors 

Asst; Professors 

Director of Research 

Leather Science 

Leather Technology 

Information and Placements 

Chemical Enqineerinq 

! 

l 

Leather Science - Laboratc::::y supervisor 

Leather Technology - Tannery supervisor l 

Lecturers 

.• 

Libra.ry 

Tannery 

Chemistry, Analytical Ch~stry 

Physics and enqineerinq 

Mathematics, statistics and computinq 

Microbiology, histology & :ricroscopy 

Management and economics 

Workshop practice and tec~•ical drawing 

Leather technology 

Boot and shoe and leatherqoOds 

F. Description of Mon-1.cademic staff required 

2 . ... 

l 

1 

1 

2 

1 

in the enlarged colleqe of Leather Technology, calcutta 

Librarian 

Libr&J:Y assistant - cataloques 

Libr&J:Y assistant - AVA 

Clerical assistant 

Chief technician - beambouse ~ tanninq 

Chief technician - finiahinq 

Techniciane - machine operators 

l 

l 

l 

l 

l 

l 

3 



Laboratories 

work shoe 

Efflu"!nt treatment 

Stores 

Administration 

and Accounts 

Principal's office 

6i 

Technicians - chemistry 

analytical ~~emistry 

physics 

physical tes~i:.g 

microbiology 

histology & microscopy~ 
chemical engineering 

experimental tanning & dyeing 

byproducts 

Technicians - woodwork 

metalwork 

Technician 

Storekeeper 

Assistants 

Senior administrative officer 

Accounts 

Secretarial; clerical 

Security 

caretakinq 

Gardening 

Orderly 

Secretary 

G. Staff required at Salt Lake City 

1 

1 

1 

l 

1 

1 

l 

1 

l 

1 

l 

l 

2 

l 

2 

2 

2 

4 

2 

1 

1 

When the Salt Lake City extension is opened and a Diploma in Footwear 

Technology and Leathergoods Manufacture begins t.~ere will be an additional need 

for both academic and non academic staff. 

It 1a estimated tb&t th• follovinq staff will be nffded:-
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~ssistant Professor l 

:.ecturers 3 

:-echnicians 6 

:.ibrary 
... 
~ 

Stores z 
caretakinq 2 

Secretarial; clerical z 
General staff 2 

a. Staff Retraining 

It is essential that t.~e college authorities take immediate action to start 

a programme of staff development and retraining. Such a programme shc".:ld be 

seen as a major part :::= the strengthening of the College of ~eather '!':=:-.nology, 

Calcutta and sqould be planned for five years ahead. 

In the short term the following training placements should be arranqee:-

Ci) leather technology (to include effluent treatment) 

(ii) leather analysis, testing and production control 

(iii) tannery machinery and maintenance 

(iv) microscopy, histology and microbiology 

(v) foot technology 

(vi) leatherqoods technology 

(vii) footwear and leat.~ergoods design 

In the lonqer term staff development should take place in the followin; areas:-

Cil chemical enqineerinq, effluent treatment and by-products 

(ii) instrumental analysis 

(iii) dyes, dyeing and colour physics 

(iv) polymers, surface coating and leather finishing 

Cv> fashion, design and marketinq 
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I. Consultants 

It is important that consultants in t.~e followi~~ subjects should be 

appointed to this project if it is to have a su==essful conclusion. 

The list is given in order of priority. 

(i) tannery plant_!~stallation and maintenance 

(ii) practical leather manufacture (with emphas~s on 

post-tanninq and f inishinq) 

(iii) effluent treatment and by-products 

(iv) 

(v) 

research and production control 

footwear production 

9 months 

4 months 

1 month 

4 months 

I! t.~e research and production control consultanc could also advise 

on microscopy, histoloqy and microbiology this ·;1ould be an advantaqe. 

However, in retrospect the training specialist =eels that undue emphasis 

should not be put on microscopy, histology and microscopy and that consultant 

support in this area is a low priority. 
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VII FINAL NOTE 

The training specialist would like to stress th~~ he considers 

~"-lat it :..s esse:::tial ~hat the alterations to ~-= ::iu.i~d..i."'lgs of the 

College of !.ea~her Technology, Calcutta, the re-~ipment of the laboratories 

and tannery and the development of the Salt Lake City site should take place 

before t.1le introduction of new courses in Leatr.er Technology and 

Footwear and Leathergoods Technology. 

It is also important that the retraining of present staff and the 

appointment of new specialist staff should be c::::pleted before the proposed 

new courses are started. 

Proposals for the extension and updating of cou=ses in Leather Technology 

and Footwear and Leathergcods Technology haYe been muted for almost 

twenty years and little action has been taken ~ date. There is now a 

real chance that major advances can be achieved =ut this will only be 

possible with new facilities and retrained sta:==. The new courses to 

be introduced must have a strong practical bias and this will not be 

possible without new buildings and equipment. 

This present report contains recommendations on :nodernisation plans, 

equipment and curriculum for training programmes for . the College of 

Leather Technology, calcutta. 

The syllabuses of the subjects covered in the C".:rriculum in this report 

will be included in a supplementary publication ·Jnder preparation and 

to be available in May 1985. 
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APPENDIX I 

Briefinq at UNIDO, International Ce~tre, Vienna, 

Mr J Buljan 

Arrive Calcutta 

!ni~ial planning ~eeting with Dr H ~ac (Nationa: ?~~jec~ 

Co-ordinator) 

Preparation of ou-:line plan of visi~ and meetings 

Sunday 

Discussions with ~ S Sen (Chail:man of C".overnors of Colleqe 

of Technology, Calcutta) and Dr B Sen (Director of Technical 

Education, w. Benqal) 

Tour of College of Leather Technology, Calcutta and meeting 

with tea~hinq and technical staff 

Discussion with Dr Z Kotazek, Technical Manager, BATA, India 

Detailed study of laboratory facilities at Colleqe of Technology, 

Calcutta. Individual meetings with teaching staff 

Discussions with Mr P T J Knaapen (Managing Director) 

and Mr S J Borinka (Technical Director-Deputy Manaqinq Director) 

BATA, India 

Attended Annual Conference of Indian Leather Technologists 

Association (II.TA) and spoke a.bout proposals for re-developing 

the College of Leather Technology, Calcutta. 

Discussions with Mr R T Krishnan (Director of Central Leather 

Research Institute, Madras) 

Visit ta Volga Tannery, Ghulam Julani !Chan Road. 

Visit to Bengal Tanninq Industries, Ghulam Julani Khan Road 

Detailed study of support facilities (lecture rooms, student 

areas, tutorial rooms, staff rooms) at the College of Leather 

Technology, Calcutta. Discussion with students. 

Visit to BATA tannery, Batanaqar. Further discussion with· 

Mr S Sen and Dr B Rao 

Detailec1 study of tannery fac:iliti•• at Colleqe of Leather 

Technol.oqy, Calcutta 
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National Holiday 

Visit to Bengal Engineering College 

Sunday 

Study day on syllabi fran College ::! Leather Technology, 

calcutta; Government Tanning Inst~tute, Jul.lundur, Punjab; 

Institute of Leather Technology, Madras, Tamil Nadu. 

Visit to the present extension centre of CI.RI in Calcutta and 

to the new service laboratory to open in 1985. 

Visit to East Asia Skin Corporatio:::, Tiretta Bazar Street 

Meeting with Mr S Ghosh CMinister-':'1-charge, Hiqher_F.ducation, 

W. Benqal) and Dr B Sen (Director of Technical. Education, 

W. Benqal) 

Visit to the University of Jadavpur 

Discussion with Professor M Bannerjee (ex-Principal., College of 

Leather \ecbnQlogy, cal.cutta) 

Visit to calcutta Medical College 

Study day on syllabi from Benqal E:lgineering College, Calcutta, 

w. Bengal; Muzaffarpur Institute of Technoloqy, Muzaffarpur. 

Visit to 0.niversity of ViSYa Bharati 

Sunday 

Meeting with past students of the College of Leather Technology, 

Calcutta. 

Discussions with Dr B Sen 

Review of the first month of the project visit with Dr B Rao 

Visit to the British Council and meetinq with Dr 3 P Eyres 

(Assistant F.ducation Adviser, Sciences) 

Visit to UNDP and discussion with Mr s K Dasqupta (Senior Officer) 

Visit to offices of TATA Exports and discussions with 

Mr S G Iyenqar (Manager) and Mr G Sadashir 

Preparation of notas for final meetinq with Dr B Sen 

Sunday 

Review of project, verbal presentation of main findings as 

presented in interim report (December 1984) , discussion wi~~ 

Dr B Rao and Mr B Sen 

Departure frcm O!lcutta 

De-briefinq at tJllIDO, Interr.at:ional Centre, Vienna. Mr J Buljan. 



27.9.84 to 

28.9.84 

29.9.84 

30.9.84 

17.12.84 to 

18.12.84 
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Disc-.issions at CJHESCO, Paris and de-briefing, 

~.z s Daniels. 

Eioliday 

Departure from Paris 

Additional discussions and formula~~on of 

interim report at ONIDO. 
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APP!M>IX II 

Oraa.~isations visited by the TraL~inc Special~st during the Project period 

United Nations Industrial Development Orqanisa~ion,, Vienna A1400 Austria 

Colleqe of Leather Technology,, Calcutta 

BATA (India), Batana.qar 

Volga Tannery, Ghulam Julani Khan Road, Calcut~a 

Bengal Tanning Industries, Ghulam Julani Khan ~::ad, Calcutta 

Bengal Enqineerinq Colleqe, Calcutta 

CI.RI Extension Centre,, Tangra Road,, Calcutta 

East Asia Skin Corporation, Tiretta Bazar Stree~, Calcutta 

University of Jadavpur, Calcutta 

Calcutta Medi.cal Colleqe 

British Council, Shakespeare Sarani, Calcutta 

TATA Exports Ltd, Chowrinqhee Road, Calcutta 

University of Visva Bharati, Santiniketan, Bi=bhum 

United Nations Development Progranme, Calcutta 

United Nations Educational Scientific and CUltllral Organisation, 

Paris 75700 Prance 
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APPENDIX III 

?ec:!e ~itl': ~hom the Trainina Soecialist ~ad discussio~~ 

Mr J Buljan 

Dr H Rao 

Mr G Sadashiv 

Mr S Sen 

Dr B Sen 

Dr R Bhaumik 

Si"i S S Dutta 

Dr S X Sarkar 

Dr A Sen 

Sri G M D Banak 

Sri A K Mukerjee 

Sri s M Sanyal 

Sri s K Basu 

Sri J N Dutta 

Sri S Chakraborty 

Sri S Bose 

Sri M K De 

Dr z Kotazek 

Mr.PT J Knaapen 

Mr S IC Horinka 

Mr T S Krishnan 

Mr M Rafique 

Mr R R Sen-Gupta 

Mr R P Sinqh 

Mr A Alam 

Mr J Ahmed 

Mr J S Roy 

Dk' A IC Seal 

Profes80r A IC De 

Dr B C Basu 

durina the Project perice 

ONIDO, Vienna 

Principal, COlleqe of Lea-:...11.er Technology. Calcutta 

TATA Exports Ltd., Calcut-=a 

Chairman of Governors, C::::eqe of Leat.11.er Technology, 

Calcutta 

Director of Technical Education, W. Benqal 

Special assistant to Dr B Sen 

Professor, COlleqe of Lea.-:...~er Technology, Calcutta 

Professor, Colleqe of Lea~'ler Technology, Calcutta 

Lecturer, Colleqe of Leat:....~er Technology, Calcutta 

Lecturer, Colleqe of Leat."":er Technology, Calcutta 

Lecturer, College of Lea~-:.er Technology, Calcutta 

Lecturer, College of Leat:~er Technology, Calcutta 

Lecturer, College of Leacer Technology, Calcutt~ 

Lecturer, Colleqe of Leat.~er Technology, Calcutta 

Lecturer, Colleqe of Leat.'ler Technology, Calcutta 

Lecturer, Colleqe of Leat.~er Technology , Calcutta 

Librarian, Colleqe of Leather Technology, Calcutta 

Technical Manaqer, BATA, :."ldia 

Manaqinq Director, BATA, !ndia 

Technical Director, BATA, India 

Director, CI.RI, Madras 

BASF (India) , Calcutta 

Rochanika Enterprise, Calcutta 

Quinn (India) , Calcutta -Volqa Tannery, Calcutta 

Benqal Tanning Industries, Calcutta 

General Secretary - ILTA 

Principal, Benqal Enqineerinq Colleqe 

Vice Principal, Benqal !nqineerinq Colleqe 

er.al btension Centre, caJ.c:utta 



Prof. D K Chatl-.oras 

Professor M Bannerjee 

Mr S Ghosh 

Mr G 5 Bannerjee 

Dr J P Eyres 

Mr S G Iyenqar 

Mr F Schmel 

Mr s·oaniels 

Mr J Berq 

Mr S N Bose 

Sri D Mukharjee 

Mr G N Bore 

Mr D Bannerjee 

Mr P C Paul 

Mr C R Gupta 

Mr A Chakrahorty 

Mr S K Sett 

Sri S Guba 

Sri RN Das 

Sri S K Das Gupta 

Mr B R Das Gupta 

Mr T Deb 

Mr D Saha 

Mr P K S Roy 

Mr A Bhaumik 

Mr S Das 

Mr B Roy 

Mr p Chowdhury 

Mr P B Sen 

Mr B C Mazundar 

Mr s p Du 

llr • Choudhury 

Mr If P Du 
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.Jacavphur University, C~!cutta. 

Ex-?rincipal, College o: Leather ':.'ec!'molcgy, Ca~::utta 

ML-U.ster-in-charge, Hiq~er F.ducation, w. Benqal 

Per.nanent Secretary, De:a-""tDlent of Education, 

w. Bengal 

ASsistant Education Adviser (Sciences) 

Bri-=ish Council 

Manaqer, TATA Exports L~d, calcutta 

ONIOO, Vienna 

UNESCO, Paris 

UNIDO, Vienna 

Ex-student (1947) - industrial leathers 

Ex-student (1945) - consultant 

Ex-student (1944) - Khadi and Villaqe Industries 

Ex-student - Diamond Shamrock (India) 

Ex-student - harness and saddlery leathers 

Ex-student - ordnance factory 

Ex-student - technical adviser, fur dressinq 

Ex-student - BATA Shoe Co Ltd 

Ex-student - has his own tannery 

Ex-student - research chemist 

Ex-student - Colour Chem Ltd 

Ex-student - consultant, Chinese Tanneries, Calcutta 

Ex-student - has his own tannery 

Ex-student - has his own tannery 

Ex-student - has his own tannery 

Ex-student - hu his own tannery and pigment factory 

Ex-student - BATA (India) 

Ex-student - State Tradinq Corporation 

Ex-student - BASF (India) 

Ex-student 

Ex-student (1934) - retired 

Ex-student - c:ustom9 appraiser 

Es-student - Stahl Chemicals (GB) Ld 

Consultant - ex Northampton <1954) 



77 

APPENDIX J.V 

Documents and ~lications seen ~y the ~raining Specialist 

durinc the Project pe=iod 

1. Seminar on Technical Education for the !.eather Industry 

January 1964 CLlU (Madras) India 

2. Background for the biue print on Education in the field of 

Leather Technology. Januar/ 1964 CLlU :~dras} India 

3. Minutes of the meetinq of the Expert C~?::littee of the All India 

Council for Technical Education on the =evision of staff structure in 

Enqineerinq Institutions, March 1972. 

4. Report of the Expert ColllDittee of the Eastern Regional Conmittee 

on the proposal of the Government of w. Benqal to consolidate 

and develop the Colleqe of Leather Technology, Calcutta. January 1974. 

5. Draft Syllabus for Diploma in Leather '!'echnology, Institute of 

Leather Technology, Madras, Tamil Nadu 

6. Syllabus for B.Tech, in Leather Technology, Perariqna Annar University 

of Technology and CI.RI, Madras, Tamil Nadu 

7. Syllabus for Diploma in Leather Technology, Government Tanninq 

Institute, Jullundur, Punjab 

8. Syllabus for B.Tech. in Leather Technology, University. of Calcutta 

and the Colleqe of Leather Technoloqy, Calcutta 

9. Syllabus for Diploma in Leather Technology, Institute of Technology 

Mtlzaffarpur- Bihar 

10. Bulletin of Benqal Enqineerinq Colleqe, calcutta 

11. Need for Bigh Level Technology for Indian Leather Industry, 

J.Ind.Leath.Tech.A~s. 1976 24 351 

12. Some Thoughts on the Rationalisation of Indian Leather Industry. 

J.Ind.Leath.Tech.Ass. 1984 32 14 

13. Indian Leather Industry and its Future - a perspectiv3. 

Leather Age 1984 §. 1984 

14. Recommendations on Training of Trainers for the Punjab Knitwear 

Facility DP/IO/SER.A/503 UNIDO/March 1984 
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15. Leat."ler and Leather Products Industrias =s·.-e::ipt::ent 

DP/URT,'78/010/11-52/31. 7 .!l UNIDO/:=br..:.ary 1983 

16. Assista."lce to the Tanzania Institute of :.~:!.~-:.er ~echnology 

RP/URT/92/005/11-01 and 02/31.SA UNID011;.:-.,e!!lber 1983 

17. Audio-Visual Techniques for Industry, Dev~lo~ent and 

Transfer of Technology Series No.6 1JNIDC !978 

19. Report on a Mission to Calcutta, India ===~ =-11 October 1984 

on Project DP/mD/82/025 - Strengthening -- ~"le =olleqe of 

Leather Technology. J Berq. ONIDO 
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A?PENDIX V 

List of Soecialist Books and Jou=~als on Leath~ Science and Technclo<::"~ 

that should be available in the .I&ib=.!.--V of the 

College of Leather Technology, Cai=utta 

Note: this list does not include general textboc~s on such topics as 

mathematics, physics, chemistry, biology, qeneral engineering, chemical 

enqineering, mechanical enqineer~~q, technical d=~•i.~g, etc., etc. 

Textbooks for these subjects shou~d be selected =::-~= those available locally 

and most suited to the course content. as decided ::y the teachinq staff. 

Several copies of eacll textbook t.'lat is selected as a coursebook should be 

provided. 

* These books are out of print. 

Science and Technology of Leather Production 

1. *Science for Students of L~a~her Technology. F.ditor R Reed 

Pergamon Press (1966) 

2. *The Manufacture of Sole and Other Beavy Leathers. G B W Bumphreys 

Pergamon Press ( 1966) 

3. *Pu.rskin Processing. H Kaplan Perqamon Press C 19 71) 

4. Practical Leather Technology. T C Thorstensen 

Van Nostrand Rheinhold Co. C 1984) 

S. The Chemistry and Reacti vi ey of Collagen. !< B Gustavson 

Academic Press (1956) 

6. The Chemistry of the Tanning Processes. K H Gustavson 

Academic Press (1956) 

7. The Leather Technicians Bandbook. J H Sha.rphouse (2nd Edition) 

LPA (1983) 

8. The Chemistry and Technology of Leather. 

F.ditors: F O'Flaherty, W T Roddy, R M Lollar. Rhein~old Publishing co. 

Vol.I (1956) Preparation for Tannage 

Vol.II (1958) Types of Tannages 

Vol.III (1962) Dyeing and Finishing of Leather 

Vol.IV (1965) Evaluation of Leather 



90 

9. Leather Technology Dictionary in Six Lar.;-..laqes. IOLTCS (1977) 

10. International Glossary of Leather Tei:ms. 2nd Edition ICT (1981) 

11. Glossary of Leather Terms. British Star:=ards. 2780:1983 

12. Tanninq of Hides and Skins. C J Lockhar:.-Smith & R G e: Elliott 

TPI ( 1974) 

13. A Fundamental Study of the Mechanism of ~~e Deterioration of 

Leather Fibres. BLMRA (1963) 

14. *Progress in Leather Science 1920-45. BLMRA: ( 1945) 

15. *Leather Industries Laboratory Book. e R ?=actor (1998) 

16. *Chemistry of Leather Manufacture. J A iiilson ( 19 28) 

1 7. *Chemistry of Leather Manufacture. G D McLauqhlin C 1945) 

18. *The Principles of Leather Manufacture. e R Proctor (1922) 

19. *The Chrome Tanning Process. E W Merry ( :?36) 

20. *The Manufacture of Chrome Leather. M C :.amb (1923) 

21. *Leather Dressing, Dyeing and Finishinq. :> Woodroffe (1953) 

22. *Fellmonqers Handbook. M S Carrie & F W iioodroffe (1960) 

23. *Fundamentals of Leather Science. D WocC=offe (1948) 

24. Physical Chemistry of Leather Making. K 3ienkiewicz. Krieqer 1. 983 

25. Glovinq, Clothinq and Special Leathers. ? S Briqgs.G135 TPI (1981) 

26. Check List for Fell.mongers. BLMRA (1972) 

27. Preparation and Alum Dressing of Rab.bit Pelts on a small Scale. 

I B Leach and J B~ett. G156 TPI (197 

28. Tanning of !!ides and Skins: Memo No.1. ILO (1980) 

29. Choice of Technique in Leather Manufacture. M M euq & e Araqaw 

Scottish Academic Press ( 1981) 

30. Modern Rational Pit-Drum Tannaqe of Vegetable Sole Leather. 

J Mosiewicz. Foresta! International (1976) 

31 • Modern Rational Dyeing and Finishing of '/egetable Sole Leather 

J Mosiewicz. Foresta! International ( 1983) 

32. Survey of Modern Veqetable Tannaqe. 'l'EP1" (1974) 

33. Manufacture of Upper Leathers. D e Tuck. G134 TPI (1981) 

34. Tanninq of Bides and Skins. UNIOO ( 1982) 21IDO/ILO Technical Memo No .1. 

35. *The Chemistry of Veqetable Tannins. SLTC (1956) 

36. Contributions to the Study of the Interac~ions in the System -

Bide-Tannin-Dyestuff. G Otto. BASF C 1960) 

37. Leather - its oriqi.n and tab:dcation. I Julien I G Gavend. C'l'C (1977) 



38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 
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Bayer Manual for ~~e Leather Industry. 

Tanners Manual Chrome Upper Leather. 

Tanners Manua: Vegetable Leather. 

Leather Dyers !'tanual. 

Leather Finishers Manual. 

Tanning - Dyeing - Finishing. 

.3ASF 

SASF 

BAYER 

Leather. c a Spiers. Borax Consolidated Ltd (1965) 

The Production of Light Leather. 

Pocket Book :or ~~e Leather Techn~lgist. 

ICI 

3ASF 

The histology of skin and chemistry of skin proteins 

47. Hides, Skins and Leathers under the Microscope. BLMRA ( 1957) 

48. The Fibre Structure of Leather. B M Haines. 

The Leather Conservation Centre (1981) 

49. Skin, Hide and Leather Defe~s. J J Tancous, W T Roddy & F O'Flaherty 

Tanners Council Laboraratory ( 1959) 

50. Biophysical Properties of the Skin. Editor: H R Elden 

Wiley Interscience (1971) 

51. Treatise on Collagen. General Editor: G N Ramachandran 

52. 

Vol.I Chemistry of Collagen 

Vol.II Biology of Collagen 

Editor: G N Ramachandran 

Editor: B S Gould 

Academic Press (1968) 

The Structure and Function of Skin. w ~ntagna and P F Parakkal 

Academic Press 3rd Edition (1974) 

53 • Hair. M Ryder • 

Studies in Biology No.4i Institute cf Biology. E Arnold (197S) 

S4. Collagen - the Anatomy of a Protein. J Woodhead-Gallaway 

Studies in Biology No.117 Institute of Biology. E Arnold ( 1980) 

The history of· leather makinq and leather conservation 

SS. Leather in Life, Art and Industry. J W Waterer. Fa.ber & Faber ( 1946) 

56. Leather and Craftmanship. J W Waterer. Faber & Faber ( 1950) 

57. Leather. J W Waterer. A History of Technology Vol.II. Ch.S PP 147-190 

Oxford Clarendon Pr••• (1967) 

58. Spaniuh Leathers. J W Waterer. Faber • Faber C 1971) 



59. Ancient Skins, Parchments and Leat:ter. R ?..eed. Seminar Press(1972) 

60. A Guide to the Conservation and Restorati~~ of 

Objects made wholly or in part of Leather. 

G Bell & Sons Ltd(l972} 

61. Leather Conservation - a current Survey. ~itor: J Jackman 

Leather Conservation Centre (1982) 

62. 

63. 

64. 

Oils and Lubricants used on Leather. 

Leather conservation Centre ( 1983) 

The Conservation of Bookbinding Leather. 

The British Library ( 1984) 

Leather· and the Warrior. J' w Waterer. 

Leather statistics 

D H Tuck 

BLMRA 

Faber & Faber ( 1983) 

65. World statistical COmpendium =or Raw !tides & Skins, 

Leather and Leather Footwear (1961-1982i F.A.O. 

66. Footwear Raw Hides and Skins and Leather :~dustry 

in OECD Countries. 

67. World-Wide Study of t."le Leather and 

Leather Products Industry. 

68. Leather Guide - International Directory o= 

the Industry. 

Leathergoocis, shoes and clothing 

OECD ( i.981) 

UNIDO (1979) 

Benn (Annual) 

69 . L'lather Clothing - its Make-up ·and Dry Cleaning. BLMRA 

70. 

71. 

72. 

73. 

!4anual of Shoemakinc;;. 

Leather. 

Leatherwork. 

R Gibbs. 

I Hamilton-Bead 

Modern Pattern cutting and Desiqn. w B Patrick. 

74. Footwear Constrl!ctions and Materials -

a manua~ for shoe retailers (3rd Edition) 

75. Modern Leather Design. 0 Willcox. 

CW Clark's Training 

Department. 

SATRA 



83 

Analysis of leat.'lers, process chemicals and prc::ess licruors 

76. Official Methods of Analysis of the 

77. 

78. 

79. 

Society of Leather Technologists and Ch:=i.sts (1981) 

Laboratory Course in Dyeing. C a Giles. 

Acceptable Quality Levels in Leather 

Methods of Test for Colour Fastness of 7extiles 

& Leather. British Standard BS1006:197~ 

Amendment No.1 (3457) 

No.2 (3710) 

No.3 (3959) 

No.4 (4270) 

SOC (2nd Edition 1971) 

UNIDO (1976) 

80. Chemical Testing of Leath~.r. British S~andard 1309:1974 

Amendment No.1 (2638) 

81. Methods of Sampling & Physical Testing of Leather. 

British S-=andards BS3144:1968 

A~ndum 1 1981: Determination of Res~stance 

to aendinq & Abrasion of Heavy Leathe=. 

Ati"5endum 2 1981: Measurement of Water Vapour Absorption. 

82. Standard Methods for Anal.ysis of Oils, :Oats 

and Derivatives. 6th Edition • 

.Journals 

.Journal of the Society of Leather Technologists and Chemists • 

.Journal of the American Leather Chemists Association. 

Leather 

Leather Manufacture 

Leadler Science 

~e Tannt1tr 

The Indian Leather Technologist 

.Journal of the Indian Leather Technolog~sts Association. 

Boc.lk numbers 4 to 12; 24 to 33; 47 to 49; c9 to 75; 76 to 82; 

are availabl:e from the Neu Collttqe Bookshop, Hen• College, 

Moulton Park, Northampton NN2 7'AL 
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APPENDIX VI 

List of Audio Visual Aids (Hardware) tha~ should be available 

in the Colle=e of Leather Technol=::v, calcut~a 

{See APPENDIX IV .17) 

Lecture rooms 

Blackboard (or Whiteboard) 

Whitescreen (portab:e) 

Overhead projectcr ~?lus angled wall mounted screen i 

Blackout facilities 

Seminar room 

Mobile blackboard (or whiteboard) 

Video cassette recorder and visual display unit (VDU) 

Film projector (Super-a and 16111111.) 

Slide and film strip projector (35mml 

Slide-cassette tape projector (includes rear projection) 

Television 

Episcope 

Cassette recorder 

Whitescreen (portable) 

Overhead projector 

Blackout facilities 

Dark room 

Standard equipment !or developing and printing 

Super-8 camera plus sound 

35Dm-reflex camera) 

Polaroid camera 
) comp.atible with liqht microscope 
) 
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APP~IX VII 

List" of Soecialist Laboratory iauip111ent for ~ea-her Analysis and Testinq 

that should be available i~ ehe 

College of Leather Technoloav, Calcutta ~"ld Salt Lake City 

NOTE: this list does not include general glass--are and basic laboratory 

equipment such as bungs~ bunsen burners, etc., e~c. 

Details of tests and equipment including suppliers can be found in the 

::.-elevane British Standards (Appendix V. 76-81) 

Analytical laboratory (Canal Road South site) 

Analytical balances (0.lmq) 

Bot air oven (air circulation) 

vacuum oven and pump 

Twelve pcsition water bath 

Temperature controlled water bath 

Vacuum line and pump 

Semi micro Kjeldahl digestion (6 place) 

Macro Kjeldahl digestion unit (6 place) 

Macro Kjeldahl distillation unit (6 place) 

pB meters (0.05 unit) 

Muffle furnace (to aoo0 c> 
Six place reflux unit with mantle heater 

Six place soxhlet and Dean and Stark unit 

with mantle heater 

cutter mill for grinding leather 

Humidity control cabinet 

Shake machine (50%10 cycles per minute) 

Stainless steel lined fume cupboard 

Standard (SL'l'C) hide powder 

Prechromed hide powder 

3 

1 

1 

2 

1 

1 

2 

1 

1 

3 

1 

1 

1 

1 

1 

1 

2 

Filter candles for vegetable tannin analysis 6 

Colorimete:c Cab.orptiometer) 1 

Spectrophotometer (visible and ultraviolet) 1 

Bench centrifuq• 1 

Water still l 

Deioniaer 1 

,• 
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Analytical and colour ohysics laboratorv t5alt r.a.~e City· site) 

As for Canal Road South site plus:-

Atomic absorptiometer 

Infra-red spe~....rophotometer 

Gas chromatograph 

Biqher pressure liquid chromatograph 

Flame photometer 

Selective-ion equipment 

Surface colorimeter 

Paper, column & thin layer chromatography 

equipment 

Experimental dyeing machine 

Physical testing laboratory (Canal Road South site) 

1 

1 

1 

1 

1 

1 

1 

various 

1 

Tensile strenqt., machine (Hounsfield or SATRA} 1 

Conditioning cabinet (variable humidity) 1 

Thickness measuring gauge 2 

Index of ind,entation gauge 1 

Resistance to grain crack - sole leather 1 

Lastometer 1 

Instant lastometer 1 

Dome plasticity apparatus 2 

SA'l'RA flexometer 1 

Surface shrinkage by iumersion in boiling water 1 

Measurement of shrinkage temperature 6 

Kubelka. apparatus 4 

Bally dynamic waterproofness tester -

light leather 1 

Waterproofness testing for gloving leather 1 

,~esion of finish to leather 1 

Colour fastness to light - daylight 

Grey scales: staining and colour transfer 

Blue wool standard8 

Colour fut:ness to dzy cleaninq 

2 each 

various 

1 
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a .. -' 

Waterbaths - controlled 

Fastness to heat of coloured leathers 

SATRA rub fastness tester 

Large illuminated magnifying lens 

Physical testing laboratory (;alt Lake City site) 

As for Canal Road South site plus:-

Two dimensional stretch apparatus 

Bally Flexcmeter 

Scuff resistance tester 

Bally dynamic waterproofness tester -

sole lea-tr.er 

Water vapour permeability tester 

Veslic rub fastness tester 

Colour fastness to light - xenon 

Instron tensile strength machine 

Maeser waterproofness tester 

Sole leather abrasion machine 

3 - various 

1 

1 

1 

1 

·1 

1 

1 

1 

1 

1 

1 

1 

1 
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APPENDIX VIII 

List of m>ecialist Equipment an~ Machinery 

that should be available :...~ ~':e 

Tannery and Project Laboratori:s i.~ the 

College of Leather Technology and Salt :.a.<e City, Calcutta 

NOl'E: this list does not include basic items s-..;ch as horses, tables, small 

pits, scales, etc., etc. (see Chapter I.B 2; 

careful consideration shoul.d be given to the ~:e of equipment and machinery 

to be installed in a training centre and the f :::.lcwing factors should :Oe 

taken into account:-

{i) is the equipment robust and will it qive ;ood service in the hands of 

inexperienced operators ? 

(ii) is the equipment easily repaired with bas:.= workshop facilities ? 

As a general rule avoid sophisticated cc~~ter controlled equipment. 

As a preference select mechanically drive.• :nachines wherever possible. 

(iii) in a traininq centre you want to be able -;o see the working parts of a 

machine and the action of the machine. 

(iv) it is almost impossible from cost considerations for a training centre 

to keep replacing current machines with c.ew machines Train!!es must 

visit tanneries to see new machines and <:.11e training centre DDlst have a 

range of basic ma.chines for student use. The importance of working 

-with a new machine in a training centre is often overstressed. There 

a.re so many different machines available :..11a.t it is unlikely that a 

trainee will be usinq the same machines i:l a tannery as he llsed in the 

training centre even if the machines a.re :i.ew. Many new machines may :Oe 

unsuitable for training purposes - they work too rapidly; they need 

constant adjustment, etc. 

(v) most training centres find it easier to wcrk on liqht weight raw materials 

- sheep, qoat, piq, cattle ( 15-20 kq) and :..:.iis means that the working 

width of machines can be limited to lSOC ::m. 
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Main tannery (Canal Road South site) 

Drums (21) 

Paddles CS> 

stainless steel (or perspex) is ?referred as it is easier 

to clean t.'le ·!rums between processes. Flexi.!>iliey of use 

is very i:nportant. The drums should have variable speed, 

individual. motors and be heated. Facilities should exist 

on some drums for monitoring pB and temperature. 

• Dosemat' (type VGl) wi. th heated water jacket would be 

suital:ile. 

Eight wooden drums already exist. 

One 'Dosemat' stainless steel drum (Type VG) ( 1400mm x 60Cmm) 

has been purchased. This should !:>e installed in the proposed 

experimental vegetable tan area. 

covered wooden paddles are preferred and the paddles should 

be heated. 

Local. construction would be suitable. 

One paddle already exists - this should be insealled in ~he 

proposed experimental beamhouse area. 

Heater required. 

Fleshing machine ( 1) al.ready purchased; local construction; needs to 

be installed. 

Sanaing machine ( 1) purchase required; local construction possible. 

Setting machine (1) purchase required; local construction possible. 

Splitting machine (1) already purchased and installed; requires relocation 

in new position. 

Shaving machine ( 1) 

Vacuum drier ( 1) 

Needs to be commissioned. 

'Flamar' (600mm width) machine has been purClhased. 

Needs to be installed and commissioned. 

'Incoma' (2300mm x 1300mm) machine has been p11rchased. 

Needs to be installed and colllllissioned. 

Ste .. troa baby boiler. 



Togqle-plate drier (1) 

90 

'Poletto' machine has been purchas~. 

Needs to be installe: and commissioned. 

S~eam from baby boi:~r. 

Finishing section (canal Road South site) 

All machines need to be installed in the finish.:..:ig section after existing 

machinery is removed. 

Slocombe (jaw) 

staking machine ( 1) 

Band stakers (3) 

Buffing machine (2) 

Slow buffing wheel (1) 

already purchased 

to be manufactured :ocally. 

300mm Turner type oscillating cylinder buffinq 

machine. To be manufactured locally or 

purchased second har.d. 

to be manufactured :=cally. 

overshot buffinq ~heel (1) to be manufactured :ocally. 

Sprayinq unit ( 1) 

Airing-off cabinet ( 1) 

Bydraulic press (1) 

Ironing machine ( 1) 

Pinwheel measurinq 

machine (1) 

Rolling machine (1) 

•i'oletto' (3000mm x 2000mm x 3000mm) hand spray 

unit with four quns already purchased. 

Connect to existinq compressors. 

to be manufactured ~~cally. 

'Mostardini' C 1371jrllm x 660mm) press has been 

purchased. 

'Finiflex' type mac~.i.,e (Mercier) would be 

suitable. Important for finishinq 

fashion leathers. 

second hand machine suitable~ purchase locally. 

ins~l existinq ~-e:~e sole leather machine :rom 

th• main tannery. 

llaptil• 9la•iD9 whineU) alr...S, parcbued. 
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Inclined bed gla:~~; 

macr..:.::e ( 1 > 

Small spray boot:: : : ) 
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already purchased. 

;!Xperimental OeVilBis booth 

\600mm x 600mm x 600mm} with inteqra: 

compres:sor wculd be suitable 

E?Cperimenta1 tar..::.L"lq and dyeing laboratory; .(Canal Road south site} 

Shake machines · ~ ·. to be manufact'.lred locally (see I.B.16} 

Project laboratc~ (Salt Lake City} 

Drying cabinet (:.) 

small spray boot.': C 1) 

to be manufactured locally (3000mm x 2000mm) 

to hold toqgle frames and glass plate and 

hanging space. 

as for finishing section above. 

small splitting :::iachine(l) for splitting leather for layerwisa analysis. 

A shoe room skiving machine would be suitable. 

Shake machines \3) as for experimental tannL1g and dyeing ~aboratory. 

DrwDs - 1200mm x 500mm (2) as for main tannery above 

600mm x 300mm ( 3) 
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APPENDIX IX 

List of .specialist !quipment for Non Leat..~er 

Workshops and Laboratories 

Machinery maintenance & workshop Ccanal Road South site) 

Gas and arc weldinq 1 each 

Woodwork lat..'le 2 

Centre lathe (metal.) 2 

Anvil and forqe 1 

Piller drill . 
.I. 

Shapinq machine 1 

Milling machine 1 

Mouldinq equipment 1 

Hammer drill and stand .., .. 
Sheet metal cutter 1 

Circular saw 1 

Metalwork bench 2 

WOodwork bench 2 

Grindinq wheel 1 

Band'saw machine 1 

Hacksaw machine 1 

Chemical enqineerinq - unit operations (Canal Road South site) 

In addition to the specialist experimental equipment provided in this 

laboratory area students should also use the tannery, the effluent treatir.ent 

area and the byproducts laboratory as practical working examples ol 

chemical enqineerinq operations. For example, the tannery uses pumps, 

heat exchanqers, steam raisinq equipment; valves, etc; the byproducts 

laboratory uses steam kettles,evaporators, filter presses, mixers and 

qrinders; the e.ffluent treatment uea has pumps, screens, sieves, 

settlwnt (s9d1•ntation) tanJc., etc. Every opportunity should be taken 

to relate theory to practical application. 

.. 
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Many of the unit operations in a chemical engineering laboratory can be 

effectively illustrated using 'Quickfit' type glass assemblies in which 

the size of the reaction vessel is lLni.ted to five to ten litres. 

Byd:ostatic bench 

Fluid flow apparatus 

Pumps, valves, fans 

Beat exchangers 

Evaporators 

Steam kettle and poker 

Steam boiler 

Refrigeration equipment 

Freeze drying apparatus 

Ovens and air driers 

Distillation apparatus 

Reflux apparatus 

Liquid-liquid and solid-liquid extractors 

Glass reaction vessels (2 litre - 10 ~itre) 

Filter press 

By products laboratory (canal Road South site) 

1 

1 

various (tannery) 

various (tannery) 

various (by products) 

by products 

tannery 

1 

1 

various (laboratories) 

1 

1 

1 each 

various 

by products 

In addition to specialist equipment provided in this laboratory other 

facilities exist i.n the tannery and chemical engineering laboratory. 

Pits (for sedimentation) 

Portable filter press (hair,. prec1pitated protein) 

Drum (for batch washings - hair recovery) 

Steam kettle (gelatin extraction) 

Digester (qelatin, grease) 

Evaporator (with vacuum facilities) 

Solvent recovery unit (grease) 

Grinders for dry protein 

Sieves 

va~ious (tannery) 

i 

1 (tannery) 

1 

2 

1 

1 

1 

various 
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APPENDIX X 

List of Universities and Colleges ~ffering M.Tech., Ph.o·., a.Tech. 

and Diplomas in Leather Technology 

Ph.D. and M.Tech. in Leather Technology 

(i) Perarignar Anna University of Technology, Madras.in with 

CI.RI, Madras, Tamil Nadu. 

(ii) Harcourt Butler Technical. Institute, Kanpur, in association with 

the Government Leather Institute, Kanpur Uttar Pradesh 

(iii) University oi calcutta in association with the 

ColletJe of Leather Technology, CaJ.cutta. 

(NEW COURSE START DATE 1986-87) 

B.Tech. in Leather Technology 

Ci) Perariqnar Anna University of Technology, Madras ,in association 

with CI.RI, Madras, Tamil Nadu 

(ii) Harcourt Butler Technical Institute, Kanpur, in association with 

the Government Leather Institute, Kanpur, Uttar Pradesh. 

(iii) University of Calcutta, in association with the 

College of Leather Technology, Calcutta. 

(iv) Institute of Technology, Muzaffarpur, in association with 

the Government Tanning Institute, Muzaffarpur, B:ihar. 

(NEW COORSE - START DATE 1985-86) 
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Diploma in Leather Technology 

Ci) Institute of Leather Technology, Madras, Tamil Nadu. 

(ii) Government Leather Insti~ute, Kanpur, Uttar Pradesh. 

(iii) Government Tanning Institute, Jullundur, P-·· .jab 

(iv) Government Leather Insitute, Agra, Uttar Pradesh. 

(V) Government Tanning Institute, Bombay, Maharashtra 

(Vi) Government Tanning Insti.tute, Muzaffarpur, Bihar. 

(vii) Government • .. inning Institute, Hyderabad, Andhra Pradesh. 





1111 '-
0 ,, lllllP- 11111

2·5 

. illll23_ .2 
1!l1~~ 

I. I ,, 11111
2·0 

11111 l.S 

111111.
25 

111111.
4 

11111
1·6 

MICROCOPY RESOLUTION TEST CHART 
NATION/\L flllflfAll OF ~TANOAfH1~ 

.STA.mArm R[f[RFNCF MA!FfllAI lnl(M 

(i\NSI .lnrf 1~0 rr~-;r r,HArlT No ?1 

' 



96 

APPmmL~ XI 

Useful Addresses for Orqar..isations and 2roduct Su!)pliers 

referred to in this Report 

NOTE: The majority of addresses referred to in this report can be found in 

the Leather Guide (Appendix v. No.68l The Leather Guide is published 

annually and is an essential book for any reference library s·?rVinq the 

leather industry. The addresses below are not in the Leather Guide (1984) • 

Addresses for teaat equipment can be found in British Scandards and Official 

Methods of SI.TC (Appendix V. 76-81) 

1. SL'l'C 

3 Branch Lane 

Huddersfield BD2 2ED 

U.lt 

2. Leather Manufacturer 

Shoe Trades Pub.'.ishinq Co. 

P O Box 198 

cambridqe 

MA 02140 

U.S.A. 

3. Leather Conservation Centre 

Leather Trade House 

1Cinq11 Park Road 

Moulton Park 

Northampt:on NR3 lJI> 

tJ .It 

4. Scottish Acadenic Pr••• 

33 Montgomery StrHt 

!dinburqh !117 SJX 

Scotlan4 

S. Oxford Oniversity Press 

Ely Bouee 

37 Dover sueet 

London Wl 

6. Seminar Press 

24-28 Oval Road 

London NWl 

7. Acad•ic Press 
. . 

Berkeley Square Bouse 

Berkeley Square 

London Wl 

8. EC\vard Arnold 

25 Bill Str"t 

London W1X 8LL 

9. Faber • Faber 

3 QuMn Square 

Lobdon 

t 
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10. G Bell a Sona Ltd 13. Perqamon Press 
6 Portugal Street Readington Rill Ball 
London llC2 Oxford 

O.JC 

• 11 • 'l'hi! British Library 

·aaference Division Publication 14. SDC 

Great Russell Street PO Box 244 

London WClB 3DG Bradford 

!'orkshire BDl 2JB 

0 .JC 

12. Senn Publication Ltd 

SovereiCJD Way 

Tonbridge 15. Wiley Interscience 
Kent TN9 1RW 605 Third Avenue 
O.JC New York NY10016 

U.S.A. 
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