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MY@@L@E ENCIMEERING CORPORATION

SPECIALISTS IN BOLTS AND NUTS
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PRESIDENT OF INDJA

RASHTRAPATI BHAVAN
NEW DELHI

September 13, 1955

I 'am glad to know that the Integral Coach Factory project,
Perambur, Madras, which was initiated by the late

Shri N. Gopalaswamy Ayyangar in 1952 is now about to
go into production. On this happy occasion | congratulate
all the workers who have helped in the successful
completion of the Project within the stipulated period. |
hope this creditable achievement will be an incentive to
greater success when the Factory which | understand is
equipped with the latest machinery goes into full produc-
tion. It is a matter of pride that the Coaching Factory

will be one of the largest in the world.

I wish all success
to it.

(Sd.) RAJENDRA PRASAD

- o

VICE-PRESIDENT OF INDIA NEW DELHI

September 6, 1955

I am delighted to know that the Integral Coach Factory
will start production on the 2nd of October, 1955, and
that the Prime Minister will inaugurate it. The inaugura-
tion takes pface on the birthday of Mahatmaji whose

life has been one of unceasing and dedicated work for our
country. This occasion marks another step in the onward
progress of our country and | hope that all those
connected with the organisation whether in the superior
or the subordinate grades will regard themselves as

workers in a common cause.

(5d.) S. RADHAKRISHNAN



RAJ BHAVAN
GUINDY, MADRAS 22
September 16, 1955

It is a matter of great joy and satisfaction
to us all that the Prime Minister has kindly
i consented to inaugurate production in the
’ Integral Coach Factory, set up by the
Ministry of Railways, for the manufacture
of railway coaches at Perambur in the
neighbourhood of the City of Madras.

The Integral Coach Factory Project was

initiated by the late Shri N. Gopalaswamy

Ayyangar during his term of Office as
GOVERNOR OF MADRAS Minister for Railways and Transport, and
it is regarded as one of the largest in the
. hat by the successful completion of the
Project, the Railways have taken yet another significant step towards the
attainment of self-sufficiency in rolling stock ; and that the Factory, when
in full production, will save the nation 2 considerable sum in foreign
exchange, Railways are the country’s vital links, and their contribution to
our national economy and their role in the social regeneration and
cultural unification of the country, cannot be aver-emphasised.

world. It is gratifying to note t

fe will be interesting to note that the type of coach to be manufactured
in the Factory, is of a new design calculated to give the maximum comfort
to the passengers, and at the same time, to minimise the casualties in

case of accidents. The administration deserve to be congratulated on this
great national enterprise.

The first of the 2,500 piles that support the huge columns of structures,

was 'driven in September 1952 and, within a period of 3 years, it has been
possible for the engineers to complete the work. This itself, to my mind
is no small achievement ; and it speaks well of the conscious and the

efficient manner in which the workers connected with the Factory have
co-operated to bring about this consummation.

I send my warmest felicitations to all on this happy occasion

| ' . ; and my
very best wishes for continued success to the venture, and true happiness
to ail connected with the same that comes from duty well performed.

/Oﬂf“a//Qaﬁ;qs_
/——\,

MINISTER FOR GOVERNMENT OF INDIA
TRANSPORT & RAILWAYS NEW DELHI

September 7, 1955

The Second of October this year will have a special
significance for the Indian Railways. On that day will come
out of the Perambur Integral Coach Factory the first
‘Integral ' type of coach to be manufactured in the
country. Among the many achievements to the credit of
Indian Railways since Independence, the Perambur Coach
Factory has an assured place. While Chittaranjan is
progressively taking care of our loco requiremencs. we
shall look to Perambur for meeting our increased needs
in the matter of passenger coaches, and | am glad to note
the progress this Factory is making under the guidance of
its Chief Administrative Officer and with the help and
co-operation of his officers and men. It is a happy thing
that the Prime Minister will be inaugurating the produc-
tion and | send my best wishes for the success of this
important enterprise of the Indian Railways.

ot Aatiaotsr



DEPUTY MINISTER

GOVERNMENT OF {NDIA MINISTER FOR LABOUR GOVERNMENT OF INDIA
TRANSPORT & RAILWAYS NEW DELHI NEW DELHI
September 19, 1955 September 9, 1955
i We are all ha to know that the Prime Minister is
This day — 2nd October, 1955 — when our beloved PPy

inaugurating the Production in the Integral Coach Factory,
Perambur, on the 2nd October, 1955. This is yet another
mile-stone in our rapid progress towards attaining self-
will be a fitting complement to Chittaranjan which is sufficiency in our rail.way requiremfent in the matter ot.'
already marching from progress to progress. May all rolling stock. On this h.appy occasion | send my greetings
' to the workers engaged in this national enterprise and |
am confident that the workers would establish happy and
harmonious industrial relations between the Administra-
tion and themselves so that this national project would
be a2 model for others to follow.

@/\/ A/L | wish all success to the Integral Coach Factory, Perambur.

(5d.) KHANDUBHAI DESAI

Prime Minister inaugurates the Perambur Coach Factory is a

Red Letter Day in the annals of Indian Railways. Perambur

Railwaymen co-operate to make this new and glorious
venture a cent per cent success.



MINISTER FOR
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GOVERNMENT OF INDIA
NEW DELMI
September 8, [955

The Inte
progressgr?t C?ach Factovy s a lapdmark in the industrial
of India, Ng farge-scale industrialisation can be

effected | i

e N any country without an adequate and well-
| 'g ated system of transport and in a vast count
ndia, ng system of

unless the locomati
inside the counery.,

ry like
transport can be said to be perfect
ves, roHing-stock, €LC. are manufactured
destined o The .!ntegra} Coach Factory is thus
play an ever-intreasing and important role as

our Plans achieve the;
! tend. | am
Prime Minister has been good o o acee i b

m;::tation o inaugurate the pr '
which thr
Ows an abundant responsibility upon those

en , .
g2ged in the production to fulfil the end for which thi
great enterprise has been set up. s

(34} ANHT PRASAD JAIN
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EDITORIAL

"1‘1HE symposium pertaining to Integral Coach Factory from several

officers and their points of view gives comprehensive knowledge

of the data pertaining to the factory from various angles.

Articles to this special number have been coniributed by the

Member (Engincering), Railway Board, Chief Administrative Officer,
Integral Coach Factory, Engincer-in-charge, I.C.F., Dy. Chief Mechanical
Engineer, L.C.F. and several other officers, who are high grade experts
in their own spheres. One can get a clear idea of the various spheres
of working of the Integral Coach Factory with techunical data by a

cursory perusal of the various articles.

On June 1, 1951, Intogval Coach Factory was officially born. Its
tirst Headquarters weve located in the Railway Retiring Rooms at Madras
ptember 1952 that the first pile to support

Egmore station. It was in Se
From then onwards, it has

the factory’'s huge structure was driven.
been growing rapidly.

The factory has taken its name from the integral coaches it will
manufacture. The integral coach will have its body and underframe
integrated into a single unit all made of steel ; each coach will be seven
tons lighter than the 42 ton coach which is being used at present.

Integral Coach Factory will take the Indian Railways a long way
on the road to self-sufficiency in passenger coaches and also help them
to fight overcrowding. Into this largest factory in Asia has gone
8,000 tons ot steel, 20,000 tons of cement, 12 miles of Railway Sidings,
15 miles of water-supply pipes and 55 miles of roads.

Integral Coach Factory is an achievement in coach building and a
step towards self-sufficiency in Indian Railway rolling stock. One cannot
but commend on the vision of those who planned and sponsored the
Integral Coach Factory. The Chief Administrative Officer and all officers
working under him deserve all praise for their vision, capacity to look
back to the pas(, look forward to the future, seeing relative proportions,
making allowance for remote contingencies and for having successfully
developed the Integral Coach Factory.

On Mahatma Gandhiji’s birthday, 2nd October 1955, Prime Minister
Sri Jawaharlal Nehru will press a button at Perambur Integral Coach
Factory in the North-West suburb of Madras and, within a matter of
seconds, India’s first all-steel light-weight integral rail coach will roll
ostentatiously out of the largest of the state-owned Rs. 7-3 crore Integral
Coach Factary’s Assembly lines.
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have the privilege
of equipping the entire
Offices, Staff Quarters, etc.

OF
THE INTEGRAL COACH FACTORY
opened on
2nd  October 1955
by
Pandit JAWAMARLAL NEHRU
with about a
Thousand BEHALA Fans
is a conspicuous tribute
to the Quality of I. E. W. Fans
* * *

You should be privileged to

Possess the popular Fans of

{

ALSO MANUFACTURING :
Electric Train Lighting and Signalling
Equipment ang Telephone Instruments

* ¥* ¥

THE INDIA ELECTRIC WORKS LTD

CHATNATH BUILDINGS ™ MOUNT RD, MADRAS 2
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HE nced for rehabilitating older
T coaches and  increasing the
number of coaches on the line
has been felt for some time. The
increase in passenger traffic since
pre-war days, as reflected in the
figures of passenger miles and the
number of passengers originating, has
been  consid-rable. There has also
been  public demand for more
comfortable rail {ravel.

To meet these urgent rcquirements,
the Government of India decided to
supplement the existing coach-building
capacity in the country by setting up
a large manufacturing unit under the
Ministry of Railways.

The production target was fixed at
350 coaches a year. Tho construction
of Class IIT coaches has been taken up
in the first instance. The most modern
type of coach, where thz coach body
and the under-frame form an integral
unit, in all metal welded construction,
thereby reducing the weight by about
seven tons, that is, about 16 per cent,
has been selected. This design affords
a higher pay-load. Greater comfort
in riding is provided by improvements
in suspension and spring gearing. The
Integral Coach Factory, at Perambur,
Madras, takes its name from this
integral design.

ALL-STEEL COACH
ADOPTED AS
STANDARD FOR
FUTURE—

WHY NEW
FACTORY WAS
SET UP

P. (. MUKERJEE

Member, Railieay Bomrd

The project which is now nearing
completion, with the first coach
rolling out on October 2, 1955, is
estimated to cost Rs. 74 ciores. The
larget in the first year of production is
20 coaches, rising rapidly to 350 in five
years when a coach will come off the
assembly belt every six working
hours.

To achieve this task we have
associated with the Swiss Car and
Elevator Manufacturing Corporation
Ltd., Switzerland, who have bcen
pioncers in the field of light-weight
coach construction.

Indian Engineers’ Work

The construction of the Factory was
commenced only about three years
ago. The first pile-foundation was
driven in September 1952 and since
then structures involving 6,500 tons of
fabricated stecl have been put up.
The Assembly Shop which is 1,000 ft.
long and 260 ft. wide is of welded
construction and is, perhaps, the
longest shop in India of this design.
The total coveved area in the factory
is of the order of 850,000 sq. ft. Some
idea of the engineering work involved
in the factory can be had when it is
stated that 1,417,000 sq. ft. of asbestos
cement sheets, 271,000 sq, ft. of glazing
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in the roof, 19,500 tons of cement,
9,500 tons of rolled steel snd a host
of other building items have been put
into the siructures.

It is really a matter of satisfaction
that the design and erection of all
these structures has been entirely in
the hands of Indian engineers.

The factory, employing some 4,000
men when in full production, has been
laid out adopting the unidirectional
flow of movement from the raw
material stage to the finished coach
stage, until it is rveady for furnishing.
Furnishing will be undertaken for the
present by railway workshops, but
there are plans under consideration
for this work also being done at
Perambur by extending the factory o
having a subsidiary of it nearby.

Mass Production Methods

Mass production methods of manu-
facture have been adopted for sub-
assemblies. All possible steps have
been taken at this early stage to avoid
wasteful effort and to ensure ¢

conamy
in production.

The machinery and plant required
has been carefully selected and
obtained from eight different coun-
tries, keepng in view the arivanens
made towards perfecting the machines
required for specific jobs. There will
be about 600 machin> tools for opera-
tion. The very first machine, of Indian
make, was installed as recently as
January 20, 1955 by our Minister, Sri
Lal Bahadur Shastri, and within about

nine  months practically all the
machines have been put up.

Training of Personnel

The working of a modern factory
with  modern machines calls for

properly  trained personnel. The
technique of light-weight all-metal
welded  construction

‘ ‘ adopting the
integral design is entirely new to

India. 1t was, therefore, arranged
that the SWISS technical collaborators
would put in key positions at various

. SUPPLEMENY October 1959
stages of manufacture their experts
shadowed by our own men.

Under an agreement g large number
of supervisors and workmen wore S“r,‘t
to the works of our associates D
Switzerland 1o learn the fundamentals
of the job, Forty of these men have
alveady returned “and {akoen up posl-
tions in the production line. We have
also made very rapid progress with
the training of apprentices , 500 boys

have been  alrcady given intensive
training.

The early Timber Coach

It would be interesting to recall here
that the early Class 111 coaches intro-
duced in India were constructed
entirely in timbor, adopting truck-body
design  with outward opening doors.
The unit cons'sted of a four-wheeler
with a normal carrying capacity of
70 passengers. The ‘wheel base was
only 12 ft. Some coaches had {w9
tiers, the lower carrying 70 passengers
and the other 50, totalling 120, Tt can
be imagined what little comfort was
made available.

In 1874, an attempt was made to
provide  more accommodation by
removing the s-at-boards, and the
passengers had to squat on the floor
and  travel huddled together. This
led to great public agitation until in
1885 benches wore restored. Tt was
not  until 1891 that latrines were
provided in Class 111 coaches,

The  design, construction and
standard of amenities haye gradually
improved. The all-stoel 1nder-frame
as developed in Europe was introduced
f India in 1885 with the coach-body
still in timber. The all-stee]l multiple
: ported in 1922 for the
electric suburban trains in the Bombay
area. In 1927 950 all-steel coaches
pere imported for serviee on the Bast
Indian angq N. w. Railways.

In 1940 4
coach
railw

coaches were im

small numbor of all-steel

€8 were built in some of the
ay workshops in India.

October 1959

Standard Coach

In 1949, the Railway Board adopted
the all-steel construction as the future
standard and soon afler an order for
100 coaches was placed on Messrs.
Hindustan Aircraft Ltd, Bangalore.
Simultaneously the design for an
Integral type of coach was studied.
and later adopted for construction at
the Integral Coach Factory.

The amenities standard in the new
Class III coaches far exceeds that
provided in the conventional coaches.
More accommodation per passenger 1s
being given. A 70 ft. long an'd 10 ft.
8 inches wide bogie-coach will now
seat only 80 passengers. The seats are

ALL STEEL COACH Ax STANDARD

Xv

specially designed to avoid fatigue.
Lighting has been improved. Fans
are provided. Lavatories are equipped
with suitable fittings. The interior of
the coach generally is being given a
pleasing finish. Riding qualities of
the coach have been improved by
adopting many new features such as
fitting of roller bearings to axle boxes.
shock absorbers, swivelling hangers.
anchor links, etc.

It is hopad our engineers and
draughtsmen in the Design-Drawing
Office attached to the Integral Coach
Factory will further improve the
coaches, providing  still greatel
comforts consistent with economy.

PHILIPS

£ contributing to-day
é to India's future

H 8s
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THROUGH TRADE AND INDUSTRY WE SERVE THE NATION

ence, the Railway meﬁ;éiz
have been following 2 Vv;igcm us
policy of atiaining selfgugiczemy o
the earliest possible da . in the
matter, of R??Z‘;gayoj‘{quc}iggfndeﬁce on
j ta cuttt pe op
t“ggggnva countries. Sg far as bii?;:
motives ara concemed{ the L;ast;; s,
ment of the Chitiaranjan Mcos b
Works angd the Tata L&eamotwgst g
neering Ca. will enable us a}}m Sty
to meet rvequirements of gcorgm‘om
not only for replacing old an \(?\}! out
focomotives, ?L:t also f?ft gyrm z:dégémai
i Ratlways i . al
§§§§§?otives, so that, with the n;_cre{;;e
ing  economic development o e
cor tr? in all spheres of produci (4
wun{iiséribuﬁan, the Railway trar}spo}:c .‘
aggtem may fulfil its role and efficiently
?i“ischarge its responsibilities.
So far as the goods wagons sare

’ licy bag
arned, (Governments po
g%zgnigaf the developtuent of the

81

SXNCE the attainment of Independ-

TOWARDS
SELF
SUFFICIENCY

. SADAGOPAN

{hief Administyainyw ey,
tntegral fnack Facipey. Fror bt

requisite  production capacit}z shc%:g\té
béqp‘anm:{ on the private ssamr.i |, he
resent capacity in the ceumfyt he
grivate sector for the {g%ggfi?e&;gﬁ !
v - 3 9 t() , AZOnH
wagans iy aboul 12 D00 g
rexr.  Government  are nstant!
g;goring further sourges in th; Ef:r ';’d; ;i
sector to build up a tota f ‘38%{}6
:Duﬁ:%mg capacity of the order of 39.
wagons a yeay. . .
As regards the various oiheg 1&:&?{\.{
of “Raiﬁvay equipment, whzgxb ige
present are being imported for
reasons | o
{1} that no indigenous capacily is
‘ available,
or
“ ? <% & q‘
ity that adeguate indigencus capa
o cily has anot been df;velogeri* to
meet our full requirements,
4 tituted a high
rerpment have cons gh
Q;}xzrer Committee fo suggest the steps
gg be taken io achieve Sﬂlf»&uﬁ%ﬂl(?ﬁ(:i
in the production of Railway equipmen
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to the maximum
specifically
points :

extent

! possible
covering the

following

(i) to locate the idle capaci ]
: capacity  ir
Indla for the manufacturz\ of
allway equipment for rolling

stock which are af present

imported ;

(i) to suggest Ways and mean ’
; S o

€xpanding the existing plan:t;

and setting up neyw industries

in Indla for producing items

of Railway equipment which

A

i
§

e S

. SUPPLEMENT October 1999
one hand we were left with a badly
depleted and  deteriorated coaching
stock as compared with the position I
1939, just prior to the commencement
of the Second World War: on the
other, we had taken on the yresponsi'
bility  for moving  passenger traffic,
Whl.Ch’ during the war and post-wat
periods, had registered an enormous
11“(31'9386 of over 150 per cent over the
939 level of traffic, with the incvitable’

;32:‘3?%3@3 of poor performance and
scale ovvv].mg On an unprecedented
¢ . ith a view {0 meeting this

e e s

A panoramijc view of the Factory

cannot at pregent be
factured with the )
resources.

Zhev C?mmittee's investigations coyer
a Uias 'ange of items of Railwéy
qe p(rjr(l)e;;lt, F?zld 1t is hoped, that when
mittee’ i i
Government wotslldrepm"t bosition

manu-
existing

. ' ted items o]
;r;céthe bublic sector or in the,p:}il\t/}e]\f.zf
Or as may be most appropriate. -

So far gas
bassenger coache
i:oncerned, the position at the ‘ciS hof
ndependence S

was that, while on the

serious situation and

. affordi y
Maximum relief possib] oong the

€, Government
of large scale
" coaches from
becarr_le also absolutely
into account all

requirements  of
icr(l)aigzg, was ble. Accordingly.
e, & decision was taken by the
e S ri N .Gopalaswami Ayyangar,
Raeilw en Minister for Transport and

ays, that a Separate factory for

inescapa

October 1455

A view of the fully air-conditioned
Administrative Offices

the production of Broad Gauge coaches
should be established in the country.

The future B. G. Standard Type of
Coach

The next question was the type of
passenger coach that should be adopted
as the standard. Several types of
coaches were examined by the Railway
Technical Chiefs and the decision was
taken by Government that for the Broad
Gauge, the ‘light weight, all metal
integral and tubular ” construction of
coach design would be the best, and
should be adopted as the standard. This
design, which was offerad by a Swiss
Coach Building Firm, Messrs. Swiss
Car & Elevator Manufacturing Corpo-
ration, Ltd., Schlieren, Zurich,
Switzerland, was accordingly accepted
by Government.

Advantages of the Integral design of
Coach

The advantages of the type of coach
to be built in the proposed factory at
Perambur, are:

(i) The design incorporates the
principles of an integral
tubular construction. The
tubular integral design enables
the forces sustained by the
coach to be borne by the
entire body including the skin
This design, therefore, results
in th: maximum economy of
material for a desired strength
and is therefore about 7 tons
lighter than the conventional
design weighing only 35 tons

TOWARDS SELF SUFFICIENCY 3

as against 42 tons of the
present all-stee] coach of the
conventional type.

(ii) The design incorporates anti-
telescopic end  construction.
This design, combined with
the fact that the carriage will
be of all-steel welded construc-
tion, would reduce the
possibility of the carriages
teiescoping in the event of an
accident,

(iii) The carriage is designed for
improved riding by the provi-
sion of shock absorbers and
coiled spring axle box
suspension. The bogie trucks
are of the latest all-welded
Swiss design. The axle boxey
are fitted with S.K.F. Roller
Bearings, making for smoothev -
movement.

(iv) Th= coach will be sprayed with
Limpet asbestos as an insula-
tion against heat and noise.

Location of the Factory

As regards the location of this large
manufacturing unit, several alternative
sites  including  Bangalore  were
considered, and it was eventually
decided that this Factory should be
located at Perambur, Madras.
Perambur is already a big Railway
Workshop centre, and sufficient Rail-
way land was readily available for
going ahead with the construction of-
the Factory. Railway facilities for the
transport of material, etc. were
available on the spot. With the
location of the Factory in Madras.
there was also no compelling need for
establishing  immediately a large
Colony of the size of Chittaranjan
Locomotive Works for housing every
worker, and consequently, the finances
made available to the Railway Ministrv
could be put to the maximum product-
ive use by way of the establishment
of the Factory proper. In view largely
of these considerations, it was decided
that the Integral Coach Factory should

be located at Perambur in the Madras
City.
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The Faclory consists of t 5
with a total covered areg ofen8 485}31((;85
sq. ft. and has been laid out oyn )the
most modern lines. The planning of
the Fgctoyy has been such, that the raw
material is received at one end of the
shops and  processed through the
Factory in a uniflow direction and the

fin.shed coach shall
othed ¢ roll out at the

Plant and Machinery

The question of
Fag’iory with the most
and machinery was taken up in ti

: P In time «
‘kn)hat there might be no time-lsS
etween the completion of the Civil

equipping  the
modern plan{

possible, machines of indj e
facture were ordered, Bu‘cg tnhgufngirilr?c;
tool manufacturing capacity in the
country not yet having fully developed.
it became inevitable to import the 5asf
?ulk of our machinery requirements
rom abroad,. Accordingly glohal
tenders were called for in Nov o
] nders we i
and finalised by March/Apiiel fggffweﬁ
1s indeed a matter for speciaj gratiﬁca-
tion that it has been possible to obtain
Very competitive ang favourable prices
and very early deliveries. The fcﬁlo
Ing figures give the rough break-up “(;f

the orders in W
_ est Germany, [
Switzerland and other countri)é’s~ K
Country Na. of No. of
contracts  machineg
Germany e T8 152
Switz : 12
itzerland | | 31 312 (includes 26
bneland welding sety)
g 23 68 (includes 925
welding oui.
Sweden 3 3 "
Czechoslavakis, . 4 6
France - 1 J
Belgiuvm i ]
Italy i 1
Total ... 141 5y
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Raw Materia] Procurement

Simultaneausly with the procure-
ment of plant and machineryi,) action
Was Initiated for the procurement of
numerous items of raw material,
required for the production of the
coach, both from abroad and indigen-
Ous sources. The bulk of our steel
requirements has had to be imported in
he first Instance, but care has bect
taken to ensure that with the new steel

plants coming into production, our
entire requirements of gtee] are
(I)Vkl)'tlz;med from these Steel Rolling
ills.

Technical Training

The;‘mos:t urgent problem calling for
attention in the context of the Second
Flv.e—Yea.r Plan, is one of making
?at_m_n-wxde arrangements for the
raining of technical personnel at all
levels, so that we may have technical
man-power on a scale sufficient to meet
tkfxe ﬂdemands for the implementation
? ‘the plan. The neeq for properly
rained skilled workers in the various

of Shri C. Rajagopalachari, who was
unable to perform the Inauguration
Ceremony due to slight indisposition.
oys who have already received 4
basic industrial training have been
recruited and given an intensive course
the particular trade for which they
are most suitable, both in the School
?ir:x? lon the Shop fipor. Thus, the
o eSy starting of the Technical Train-
€ School hag enabled us to find the
?}:JCIGUS of skilled craftsmen to help in
facetorstartmg of production in the
R y},1 as originally planned. N¢
founs. ave been spared to make the
ad !tng School a mode] institutior
. Bve 1o the hoys the bes'
possible technica] education.
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The training methods have been
planned with the utmost care, and due
emphasis has been given to the correct
practical training of the boys. For each
department of training, viz. Welding,
Fitting and Machining, a special Swiss
Instructor is attached to give his
whole-time attention to the training
of the Apprentices in his charge. It is
a matter for gratification that our
Swiss Collaborators are very satisfied
with the willingness and the capacity
of the boys to pick up the technical
knowledge and the skill and there is
every reason to hope that in so far as
technical skill is concernzd, the boys
turned out of this School will compare
favourably with the craftsmen in some
of the industrially advanced countries
of the West.

Deputation of Indians for Training in
Switzerland

In establishing production of this new
type of Railway passenger coach, the
importance of having a sufficient
number of experienced men trained
abroad in the detailed processes of
production need hardly be stressed.
Accordingly, action was taken at an
early stage of the project for the
selection of suitable men in the rank
of Supervisors and also in the rank of
skilled workers from the Workshops of
the Indian Railways, and for their
deputation to Switzerland, for practical
training, for varying periods from 6 to
12 months in the Works of our
Collaborators, Messrs. Swiss Car &
Elevator Manufacturing Corporation
Ltd., Schlieren, Zurich. So far, 40 such
men have received their training and
returned to India, and have assumed
their respective positions in the
Production Organisation. 19 men are
at the moment undergoing training in
Switzerland.

Technical Collaboration

The integral coach being a new
design of coach, in the manufacture of
which our Indian Mechanical Engineers
have no previous experience, it was
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essential that for the successful
establishment of the production of this
new type coach, we should acquire the
‘know-how’ from Engineering firms,
who have considerable experience and
built up a reputation for the production
of this type of coach. Accordingly, a
Technical Aid Agreement was entered
into with a Swiss Engineering Firm—
Messrs. Swiss Car & Elevator Manu-
facturing Corporation Ltd,, Schlieren,
Zurich. The main provisions of this
Agreement are :

(i) The firm accept their full share
of technical and executive
responsibility for establishing
the manufacture of the integral
type of coach in the Factory.

(ii) The firm agree to supply
workshop drawings and specifi-
cations for machinery and
plant in connection with the
construction and equipping of
this Factory for the manu-
facture of coaches upto the
agreed production targets.

(iii) The firm agree to supply
technical assistance to Govern-
ment by receiving in their
Factory in Switzerland such
technicians and Engineers as
may be mutually agreed
between the firm and the
Government for the purpose
of training them in the
offices, laboratories, workshops,
inspection and other depart-
ments of the firm.

(iv) The firm agree to supply whole-
time technical personnel for
employment in the Factory
for such period or periods as
may be agreed between
Government and the firm.

The payment of basic fees by Govern-
ment to the firm for their technical
collaboration has been made contingent
on the firm establishing production and
achieving the production targets, from
year to year, as embodied in the
Agreement,
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Production Targets

The following production targets
have been agreed between Government
and the firm :

Total number
of wunfurnished

coaches

Turget for the year

Ist yvear of production ... 20
2nd  do. do. 100
srd do. do. 200
1th do, do, 300
ath do, do.

and thereafter 350

Of the above numbers, the Agreement
contemplates a progressive increase,
vide details below, in the number of
coaches to be turned out by using
indigenously made parts excepting for

wheels and axles and proprietary
items :
Number of
imdigenonsty
Tuarget manufaclured
coaches
2nd year of production |, 20
3rd  do. do. 120
+th do. do. 250
5th do. do.
and thereafter 350

The writar has had the rare opportu-
nity of having been associated in the
conclusion of the present Technical
Aid Agreement with Messrs. Swiss Car
and Elevator Manufacturing Corpora-
tion Ltd. and on the conclusion of this
Agreement, the responsibility  of
working the technical collaboration
smoothly and successfully has been
placed on him. It ig g matter of no
small satisfaction to be aple to say
that so far, the Indo-Swiss Collabora-
tion on this Project has been entirely
harmonious and satisfactory, and with
the experience gaineq so far, it could
confidently be stated that the achieve-
ment of the production targets,

as
laid down by Government,

is assured.
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Salient Data

Subjoined are the salient data
pertaining to this Project :
() Covered aren in ihe )
Shops . BoEB,600 s fL
(i) Number of Sheds Lo 10
(iti) Tonnage of  steel for
the Project 9,500 tons
(iv} Length  of Railway
lines oo 12 miles
(v) Roads inside Shops oo 871 wiles
(vi) Roads in Colony w3 wiles

(vil) Housey . ROO units

(viii) Water Supply Pipes ... 16 miles
(ix) Consumption of Cement 19,500 tons
(\) Number of machines in

the Lactory  including

Welding Sets :

(@) General purposes ... 549
(b) Special purposes ... 60
(xi) Jigs and Fixtures 750
(xii) Pipe Lines (Cooling
Water, Oil, Compregsed
Air) . 8 b miles

(xii1) Compressors <8250 1, [ min.

(xiv) Number of
Traversers :
(@) 20-ton Overhead
Cranes 1

(0) 5-ton  Overhead
Cranes T

Cranes/

(e) 75-tom Traver-
vers )

(xv) Number of workmien to

be employed . koo

(xvi) Annual output in single

shift L350 (unfurnish-

ed coaches)
(xv'i) Total consumption of
electrical  unity
annum

per
. 6 million units
(xviii) Total cost

of  the
Project

<. Rs. 785 croves
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Conclusion

The successful and timely exe'cut.ion
of a major Project of national signific-
ance is possible only when there is
the most cordial team spirit, and a
missionary zeal on the part of all
concerned to accomplish the allotted
task, viz. the Officers and staff of the
Project at all levels, the steel
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producers, the raw material suppliers,
the fabricating and building contrac-
tors, and the plant and .macbmery
suppliers. If, on this Project, it has
been possible to inaugurate production
according to Schedule, this is due
entirely to the effective contribution
made by all the parties concerned in
building up this Project and their
cheerful and enthusiastic co-operation.

-
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WE MANUFACTURE ::
[ 4
SUGAR MACHINERY : 3 and 5 Rolls Cane Crushers, different sizes ;
Filter Presses, Juice Pumps, etc. j:
)
. lar Type Expellers, different si

OIL MACHINERY : Krupp & Scholar Type Expellers, different sizes 1»
Filter Presses, M. S. Tanks & Pumps, etc. i
4
MACHINE TOOLS : Radial ~ Drilling, Planing, Milling, Lathes, 1
Hacksaws, ete. )¢
4

: ffee Pul : different
ESTATE PLANTS: Water Pumps & Coffee Pulpers ifferen x
sizes. }
4
CONTRACTORS PLANTS : Disintegrators : all sizes from O to 4. <:
Erc.. Evc. Erc :)
4
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Introduction

ETTING up of a huge factory like
the I.CF,, covering 515 acres of
area and requiring 8,48,600 sq. ft.

of covered area, is a task, which needs
careful planning ang thought from
the time it is decided to set up such
a factory, Every little detail has to
be carefully considered after taking
the various Sequences of operations
into consideration, to eliminate subse.
quent bottlenecks or cross-handling
of material. Such studies naturally
require experienced men, who would
know the manufacturing operations
thoroughly, and such men have to
spend considerable time ip working
out the best possible shop layouts.

Design of the product

The product to be manufactureq at
the I.C.F. is the light-weight all-welded
steel coach developed in the last few
years in Europe, and naturally for this
task Indian Mechanica] Engineers did
not have the complete ‘ Know-how ’
and, therefore, it was  considered
necessary o enter into 5 Technical
Aid Agreement with the Swiss Car
and E‘levator' Manufacturing Corpora-
tion, Limited, Schlieren-Zurich,

WORK TO BE
DONE BY
MECHANICAL
ENGINEERS IN
THE SETTING UP
OF A BIG
FACTORY

K. SWARUP

Deputy Chief Mechanical Engineer,
Integral Coach Factory, Perambur

Switzerland, who are the pioneers in

the field of light-weight all-welded
stee] coaches.

Based on their ‘Know-how’, the job
of designing a suitable Broad Gauge
coach for the Indian Railways was
taken in hand by the Central Standards
Office as early as 1950, in conjunction
with the Design Engineers specially
deputed by the Swiss collaborators.
At the same time, the Shop layout
Was undertaken, in early 1951, and
Civil and Mechanical Engineers co-
ordinated with the Swiss Specialists
and Experts in working out the
general layout for the factory and later

the detailed layouts for individual
shops.

General Shop Layout

After the general layout of the
factory was finalised, the task was to
find a suitable site for the Project.

ter detailed investigations it was
decided to site the Integral Coach
Factory at the pressnt site, west of the
existing Southern Railway Loco Shops

Machinery and pjant

The next big task of the Mechanical
gineers was to draw up a list ©
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plant and machinery that will be
required for such a factory. ?‘hls
Mmeant compilation of the time reqmred
for each operation on a _partlculaxf‘
type of machine, and as this tyPQ*O
coach was entirely new to India, the
assistance of the Swiss Car & Elevat(?r
Manufacturing Corporation was very
necessary in this matter. They very
kindly placed their Operation  and
Planning Cards at our disposal, and
from these the Swiss man-hours were
worked out for a particular type of
machine. The question now was to
decide what will be the ratio of
production of a Swiss worker to that
of an Indian worker. The answer  to
this question was not readily avz_nlable,
though several experts in Indla‘and
the field office of the International
Labour Offics in Bangalore were

; 9
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sulted. Detailzd examinations
S‘c/);rsel,l therefore, made by a Swiss
Team, including the author, by visits
to different factories in India and this
Committez was of the opinion that the
ratio in the case of a machine operator
may be accepted as 1 : 1-8. This
question was also discussed at Geneva
with the exparts of the International
Labour Office and they agreed that the
ratio of 1 : 1-8, as worked out by this
Committee, was reasonable. Accord-
ingly the man-hours for a particular
machine wzre worked out, and based
on these man-hours the approximate
requirements of the various types of
machines were finalised.

The machine tool manufacturers
have made great sirides during and
after the Second Great War, in
improving the design of the machine

A view of the Main Assembly Shop wherc body shells ars assembled on an organised belt
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tools, with which it was possible to gat
much higher speeds and feeds. Single-
purpose machine tools for specific
requirements were also in the field
and manufacturers were willing to
design and supply other single-purpose
machines that were needed. It was,
therefore, necessary to have close
consultations with the manufacturers
in order to get the most modern
machinery with labour saving devices
for a plant which was going to mass.
produce one particular type of coach.

In order to save time and obtain the
best possible deliveries at a most
competitive price, it was decided by
the Government of India to call for
Global Tenders in Europe. The last

date for the quotations to be submitted
was 20th of January, 1954.

The big task of going through 1,800
tenders to select 544 machines now
started in Schlieren, Zurich. The
Government of India decided to
associate a Director of Finance from
the Railway Board and a Mechanical
Officer from the LC.F., with the Swiss
Consultants for going through these
quotations and placing the orders.

The screening of 1,800 quotations was
completed by this team in 2 record
time of 2 months and 10 days, and by
the 5th of April 1954, it was possible tg
finalise orders for 541 machine toolg
costing £7,88,074-3-10.

Although the orders are distributed
over 76 firms in 8 different countries,
10 firms in Europe have secured a
large proportion of the orders, each

one obtaining orders amounting 1o
more than £20,000.

Installation of Machinery ang Plant

It was considered most advisable to
leave the task of inspecting thege
machines, to the Experts of Messrs.
Swiss Car & Elevator Manufacturing
Corpqratlon, in order to ensure that
machines were suitable in every
respect. By now all the machines haye
been received in the LCF. and most of
thsm erected. The firgt Kirloskar
81" centre lathe was installed by the
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Railway Minister in the Machine Shop
on the 20th January 1955, and during
the 8 months such rapid strides have
been made as to nearly complete the
installation of most of the machinery
and plant.

Jigs and Fixtures

While going through the operation
and planning cards, the question of
doing the various jobs on jigs and
fixtures in order to ‘ensure the inter-
changeability was given thorough
consideration. It was also considered
essential that, to expedite assembly
and welding work, suitable jigs should
be designed in order to ensure that the
assembly  belt functioned without
interruptions. 675 jigs had to be
designed, out of which 583 are being
manufactured by Schlicren and the
remaining 92, in India.

The big Assembly Jig on which the
sides, ends and roofs are assembled on
to the trough floor of the body shell,
weighs 1165 tons and has a platform
to work on the outside upto a height
of 8-5}” and there is a provision for
putting up one platform inside at a
height of 7.10}" for enabling the
workers to spot weld the sides, the
roofs and ends from inside. The Roof
Assembly Jig, weighs 875 tons and has
a platform 3’ high all round the 18
where the welders stand while the jig
moves round at a slow speed to enable
roof ~sheets being tack-welded after

they are held in position on the
carlines and cantrails.

D.C. Welding Sets

D..C: welding sets have been preferred
as 1t 1s our considered opinjon that for
welding thin sheets it is much more
economical and more efficient, The
claims of the AC welding sets were

given ful] consideration before coming
to the above conditions,

Double-Acting Hammers

For our Smithy Shop we have
selected Double-Acting Beche Hammers
on account of the soil conditions exist-
Ng In Perambur and because of the
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better control obtainablg in these
hammers. For our Machine Shop we

have selected Alfred Herberts Turret
Lathes No. 9-B for bar work and
Boehringers’ Turret Lathes for fixed
chuck work.

Individual Shop Layouts

The sequence of operations and the
best methods of obtaining an uninter-
rupted flow of manufactur_e. were
carefully studied before finalising the
layouts. The so-called *Jobbing Lay-
out” was chosen for the production.
according to which the details and
partly the sub-assemblies are manu-
factured in separate sheet-metal,
smithy, fitter and machine shops.
From here they proceed through the
Sub-assembly stores to the assembly
lines. 2,800 doors per year and 14,700
windows per year are required for the
350 coach body shells to be produced,
and therefore for the window and door
shops it was decided to manufacture
them in special departments according
to the so-called ‘ Line Layout’. Here
the single machine tools and jigs are
arranged directly according to the
requirements of the flow of production,
that is, where the layout places the
machine along the line of travel of the
produced part. This layout is consider-
ed to be the best solution for an
economic manufacture of parts to be
manufactured in large serles.

In accordance with the above princi-
ples and taking into consideration the
machinery and plant, ordered, the
following shops have been planned in
order to get the uninterrupted flow of
material to the assembly lines on which
the coach body shell will move from
one position to the other until it is
finalised on the last position in the
Main Assembly Shop.

Shop “ A "—Sheet Metal Shop

Covered area : 1,00,000 sq. ft.

Northern 2 Bays: Details for side
walls, end constructions, roofs and
underframes (processing of thin
sheets).

N R 11
WORK BY MECHANICAL ENGINEERS

Middle Bay : Welding of side walls,
end constructions and roof sub-
assemblies.

Southern 2 Bays: Manufacture of
details and welding of sub-assemb-
lies for underframes, hogie frames
and bolsters (processing of plates
and heavier sheet  sections).
manufacture of door details.

The thin sheets are stored i’n the
nearby sheet metal store ‘K’ For
heavier sections storage space is
providel in the open gantr?’r lrane
between Shop “A” and “K 7. The
details and sub-assemblies manu-
factured in Shop “A” will be used
finally in the assembly lines of Shop
“ B” for bodies and bogies.

Shop “ B”—Body and Bogie
Building Shop

Covered area : 2,60,000 sq. ft.

The two northern bays are especially
wide (80') and high, being foreseen to
take the 6 main assembly lines for the
bodies. Work processes from west to
cast. It has been foreseen to install a
test station for leakage tests for roofs
on the west side of each hall. Each
assembly line begins with 2 assembly
stations for roofs, followed by a spare
space which is intended especially for
the storing of assembled roofs. The
under frames will be assembled in the
next two stations. Then follows a store
for assembled underframes, side wall
sub-ass2mblies and end wall sub-
assemblies. The assembly of the body
shells is on the following three stations.
Finally, at the end of each assembly
line, there are two stations for finalising
work and for the inspection. The body
shells finally leave Shop “B™ by the
east side on diplery rollers in raw,
unpainted condition to be shifted over
by means of a traverser to Shop “C
for further finishing.

The bogie assembly lines and wheel
shop are housed in the southern two
bays of standard size, ie. 50’ width.
The bogie assembly lines receive the
necessary details and sub-assemblies
partly from the neighbouring Shops
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CAT “D’.’ and “E” (Sheet Metal
Smithy, Fitters and Machine Sh0psf
and the wheel sets from the nearby
wheel shop bay. They are completely
painted and ready to be fitted under
-'t~hé ”body shells in the adjoining shop

The part of the south bay which is
not fully taken up by the wheel shop

is to be used as a storage lace for
details and sub-assembliesg P e

Shep “ C ”—Assembly Shop
Covered area : 96,800 sq. ft.

The grit blasting plant is located i
‘t‘he nnorth bay exactly opposite shog
B”. Al bare body shells leaving

shop “B” must pass through thi
1 S
plant. TImmediately after th§ outer

cleaning in the grit blasting pl

shells are coated with theg l:r)leacrtfts,szta}t}ger
rust-preventing paint on the in and
outside. Subsequently, the shellg pass
‘t(hroygh the specific stations in Shop
“C”, where they will receive the
inside spray-asbestos insulation ang
the supplementary inside painting on
the .underframe, as well as further
outside coatings on side walls end
constructions and roof. Then fz)llows
the fitting of the brake equipment
transfer from the service trucks to the
actual bogie and the mounting of
door§, windows, draw gears and roof
‘\‘ren”cllgtors. The last station in Shop
C"” is the Inspection, after which the
coaches are ready for delivery.

Shop “D”—Smithy and Fittery Shop
Covered area : 86,400 sq. ft.

The western part of th “Dn
will house the smithy., ngsrrlr?sterilzls
for _forged parts are kept directly
outside the smithy in an open stores
svace equipped with g gantry crane
Raw  material cutting, 'furnaces'
hamm'ex_*s and presses are being placed
in position which permit most economi-
cal _ production. A grit blasting
equipment, which will be in the nortp
bay of Shop “D” will serve for clean-
ing the forged parts and the details
manufactured in the fitters’ shop,
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Both south bays on the east part of
Shop “D” have a mezzanine floor
which is primarily used as store room
for doors and windows. The anodising
plant, nickel plating and chromium
plating plant are to be installed in the
lean-to on the south front of Shop “D "

Shop “E ”—Machine Shop
Covered area - 1,00,000 sq. ft.

~ The Machine Shop has been split up
Into several sections according to the
type of machine put in these sections.
In all 89 machines have bean installed
In the Machine Shop. In the middle of
the Shop, a Tool Crib has been
organised, equipped with the nocessary
tool grinding machines for the
sharpemng of tools. A Fitter and
Welding section is provided in the
north bay for fitter work on parts
manufactured in this shop. Inspection
departm.ent.as well as storage space
for semi-finisheq parts is provided.

Shop “F ”—Millwright Shop
Covered area - 28,000 sq. ft.

This shop will house an actual repait
End maintenance section and a Tool
oom, both departments equipped witl

the necessary i
t ( machine  toolg anc
installations, s

Shop “J ”—Window and
Prototype Shop

Covered areg : 80,000 sq. ft.

The north bay will be reserved for
the electrical repair shop and for a
sub-assembly store. In the two middle
bays the manufacture of complete
window sets will take place. A further
bay is reserved for the prototype bay.
The carpenters’ shop, which will serve
the maintenance requirements, will be

installed in the western part of the
bay.

Tool Cribs

Tool Cribs have been designed for
;_}'le Issue of the tools to the workers:
or these tool cribs special 100

cabinets with a centre locking device
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have been devised and based on the
Swiss experience, Godrej have been
able to manufacture them in India.
For transport of material from Storqs
to individual shops, 6 Stacatruc fork
lift trucks and 6 Lister trucks have
been provided.

During the erection stage we found
these Stacatruc fork lift trucks very
useful in handling the machines and
in erecting the heavy parts.

Mechanical Organisation

The Mechanical organisation has
been carefully worked out and every
possible care has been taken so that
the ‘Know-how’ is obtained by the
Indian Officers, Supervisors and men
at all levels. An Indian is attached as
a counterpart to a Swiss expert and
they have to work together in close
co-operation to establish the production.
It is proposed that in the initial stages
the Swiss will organise the first
assembly line and after it has been
organised it will be handed over to the
Indian counterparts and the workmen
0 maintain the scheduled outturn,
under the general supervision of the
Swiss Superintendents, The Swiss
experts will now be switched to
organize the s2cond and subsequent
assembly lines with the help of Indians,
until such time as the Indians have
picked up the complete ‘ Know-how .

Manning of the Factory

In order to form the nucleus for the
Indian Supervisory and Skilled staff,
a Technica] Training School was started
very much in advance of the Factory
going into production. It was foreseen
that it will be necessary for our Indian
Supervisors and Skilled workmen to
be sent to Schlieren for training
purposes, and have accordingly sent
63 men in four different batches, to
Schlieren for training varying from six
months to twelve months. Steps were
also taken to select and train suitable
Indians under training abroad, and a
Committee consisting of the Railway
Adviser and the Chief Inspecting
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Officer in London was formed to select
suitable candidates. We have also
recruited suitable supervisory stafi
from the open market, through the
agency of the Railway Service
Commission in Madras.

It was however found difficult to get
suitable supervisory technical men
from the open market with the requi-
site technical experience and therefore
we had to adopt a scheme for training
of supervisory personnel. We have
recruited 24 improver or probationary
chargemen and are giving them an
intensified training for a period of
6 to 9 months, to fit in these men on
our rolls,

To meet the requirements of the
experienced men, various Railway
Workshops were inspected by Officers
from the Integral Coach Factory and
suitable persons selected for absorp-
tion. These men, along with the Swiss
Experts and Specialists, are now
playing an important role in the
establishment of production in the
I.C.F.

Production Schedule

A production schedule has been
worked out for the achievement of the
production targets in the LCF. basad
on the production targets as laid down
in the Supplemental Agreement of
1953. The various dates for establish-
ing production in the Paint and
Finishing Shop, in the Assembly Shop,
in the Detail Manufacture Shop, have
had to be worked out and are being
adhered to rigidly.

On the basis of the start of produc-
tion in the various Shops, the raw
material procurement had also to be
drawn up. Here the difficulty was
that most of the material required
was according to the DIN specification
to which our Swiss Consultants and
Experts were accustomed and on which
they gained sufficient experience. The
jnitial difficulties in this regard have
been overcome and all the Government
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of India Offices, particularly D.G,
[S.D. and D.G.S. & D., and the industry
have co-operated in this matter fully.

Locating Indigenous Capacity

For many of the imported items a
separate section has been established
in the Machanica] Engineering Drawing
Office for working out the indigenous
products. Their modus operandi is to
locate a suitable firm, who can produce
the  components required of the
suitable standard and to place an
Educational Order on them.  After
supply of these components "che

subjzcted to rigorous tests befory nal

acceptance. In thig way it hase kf)i:eali

possible to already substitute 90 i

. t
from the. imported list of 163 iltsrrr?ss
Efforts will continue until ali the items

have been located through indigenous
sources,.

Drawing and Design Office

A modern Drawing Office has als0
been planned with the most modern
equipment in a very well-lit corner
of the Administrative Office. The
Factory will be now producing only
third “class coaches according to 2
design which has been worked out by
our Swiss experts in conjunction wit
the Central Standards Office of the
Railway Board. Our Design Drawing
Office will be able to design, in light:
weight construction, other types of
coaches that are required for use OP
the Indian Railways. Provision has
a%lso bezn made for 3 Prototype Bay 1%
the Shops where the newly design
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types will be worked out and fully
tried before finalising the designs.
Other research work will also be done
In this Bay as may be directed from
the Central Standards Office or from
the Railway Board from time to time.

Technical Society

A Technical Society has also been
formed where lectures by Swiss
Experts and Indian Mechanical Engi-
neers are arranged on various technical
maftters, once a month and after the
paper has been read out it is thrown
open for discussions. It has proved
very useful to bring the Swiss and
the Indian Mechanica]l] Engineers
together and has been found very
helpful in broadening the outlook of
the Indian Mechanical Engineers.

Production Office

A proper production office is also
being established for the planning of
600 different components and sub-
assemblies that go to make the coach
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body shell. Expert staff will be
employed for time and motion studies
on the actual shop floors. This produc-
tion office will also have a suitable
section for job costing each batch order
processed through the manufacturing
shops. This office will also be responsi-
ble for sezing that the wvarious
components and sub-assemblies are in
the right place at the right time
for the belt to procead without any
interruptions,

The Task

The present assignment for the
Mechanical Department of the Integral
Coach Factory is to produce 350 light-
weight all-welded steel construction
body shells by 1959-60. The quality
and the quantum of work produced by
our Apprentices in the first Assembly
Line which has already been esta-
blished, and the co-operation that is
obtaining at different levels, encourage
the hope that we should be able to
achieve the production targzts without
much difficulty.

‘STA G’

Manufacturers :
ESTD.

BOMBAY

Telegram:

WHEN YOU GO
UMBRELLAS

INSIST ON
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J
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T7O an Engineer, recounting tho
story of the construction of a
Project of the magnitute of the

Integral Coach Factory is very fascinat.

ing. For, in doing so, h2 lives once

again through the early days of
planning and design, through the days
of intense activity when thousands of
workers bent al] their energies towards
a common purpose, through the
anxious time when the work was held
up due to shortage of material or other
impediments, and finally through the
exhilarating period when a pgiant
factory takes its final form to fulfil
the purpose for which it was designed.

With the decision of the Ministry
of Railways to locate the Integral
Coach Factory at Perambur, a team of
Engine-rs under the able leadership of
Shri M. Ganapati of Chittaranjan
reput_atlon, took the field in May 1951
for site investigations ang preparing
demgps and  drawings, The final
sanction to the Project as a whole was
received in September 1952, and the
stage. was set for th- construction
crganisation to go ahead ip full swing,

The assignment to the
the construction of 3 F
covered accommodation

Engineers was
actory with g
of approxi.

THE STORY
OF THE

CONSTRUCTION
OF THE PROJECT

O. 5. MURTHY,
B.A, B (Hons), A, Struet, ey

Indian Railway Service of Engineers,
Engineer-in-Charge,

Integral Coach Factory, Perambur

matzly 82 lakh sq. ft. with all the
necessary services and ancillaries, such
as, roads, water supply drainage
railway sidings, canteens, bathing
places, Administrative offics, etc., @S
also tte construction of a well laid out
modern Staff Colony of 400 houses fof
the essential workers of the Factory
with all amenities, like, children’s play-
grounds, parks, club houses, water-

borne sewage, electricity and water
supply,

Foundation Problems

Considering the heavy loads and
bending moments which the columns
of the Shops would have to bear, the
first work done by the investigating
team was to make a thorough study ©

the soil conditions at site, both bY
direct loading tests and by the
principles of soil mechanics. U™

disturbed samples of soil upto a depth
of 40 ft. were taken and several boré
holes upto a depth of 60 ft. put dow?

to ascertain the nature of the strat? ‘

These investigations revealed that th’:
soil was highly compressible and we
maZe up of overlaying silt. It W2

therefore decideq that the foundatioP®

for all the columns would bhave to p
on grouns of piles with R.C.C. caP*
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Reinforced concrete raft foundations
Wwere ruled out, because of the fact that
the sizes of these rafts would interfere
with the machine layout and would

restrict working space between the
columns,

The Shops

The general arrangement of the shops
follows the work-flow. Designs had to
b: made for 10 Shops, and before
undertaking the work, the requirements
of the Mechanical Engineers were
ascertained in respect of several
details, such as, width of bays, heights
of crane operation, sizes of opcnings,
etc. In the rational design of a
Factory, the Civil Engineer can
contribute towards the efficiency of
production. With bad planning and
unsatisfactory detailing, the Civil Engi-
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neer's work can be a great hindrance
and impediment to the flow of produc-
tion in the years to come, while by
forethought and good planning, he
can directly assist in increasing the
efficiency of production.

The lighting and. ventilation of the
shops were carefully planned, and
after careful consideration, the percent-
age of glass in the roof was decided at
30 per cent. In deciding the width of
bays, the experience gained at
Chittaranjan, where the bays are 40 ft.
in width, was of great assistance. It
was found that with a 40 ft. wide bay,
it was difficult to arrange three rows
of machines, while it was too wide for
two rows of machines. Therefore, a
50 ft. wide bay has been standardis~d
for the Integral Coach Factory in

i i : 1, 1,000 ft. long
. . : Assembly Shop—A modern Industrial Ca‘thedra: 000 1. lon
gr;ltsrég(xi LQt1 \t;lifiel\—q%rllean, dustlgss, concrete floor for the Shop with all services carried
' underground in drenches—A special featurz of workshops




18 SOUTHRAILNEWS ! 1.C,¥F. SUPPLEMENT

Heavy foundations for the Beche Smith
conditions.

order that a third row of machines

copld be installed if future demand
arises.

One noteworthy feature of the
general layoul is that there are
3 overhead _gantrg; cranes 89 1. nominal
Span, covering the space between the
shops.  The handling of then Ijtal\/\‘f
material stored under these gantries as
also the movement of components and
sub-assemblies from gpe shop  to

another, is made easy, th inimisi
c €asy, thus minimisi
manual effort. VIR

As soon as the layouts o :
designs  of the strt.w,tu.fretsh * vore
completed, orders for the steel
were placed with structyra] fabri
in the various parts of the co
viz., Madras, Bombay ang Ca
Simultaneously, action was taken for

collecting the large quantity of stores

were

work
cators
untry,
leutta,
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¥y Hammers being done under difficult subsoil
The foundations rest on groups of 25 piles

such as, 14,17,000 sg. fi. of asbestos
cement sheets, 2,71,000 sq. ft. of glazing
for the roof, 19,500 tons of cement
200 tons of site rivets, bolts, nuts 8"
galvanised fittings, 9500 tons of roll€
steel, and a host of other buildin8
material,

The tofal quantity of fabricated ste
tequired was of the order of 6%
tons. In our country, where steel i8 w
great shortage, the rolling pmgramrg‘e
of & particular section has to e
arranged and co-ordinated with t‘th
total outstandings of that section W}
the  producers, An uneconotﬂ’ct
Wonnage of section will not be 'pis
through the rolling mills. Thus, it 1y
not unusual for a period of nearre
2 months and more to elapse Pef%rs
the collection of steel by the fabricat be
at their works. It may pgrhaps 1
possible in the construction 0
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sheds and in putting through minor
schemes that a certain amount of
Wastage of steel could be countenanced
Y using uneconomical sections or
lengths available in the market. The
alternative of outright import of
tompletely fabricated steel, as has
been done in the case of some of the
mdustrial enterprises, such as, Trom-
bay, would have meant loss of work 1o
Indian fabricators and spending of
foreign currency. In the construction
of the Integral Coach Factory, it has
been the policy to harness as much of
indigenous talent and enterprise as
possible.

The chasing and programming of
rolling of steel, its movement from the
stee] producers to the fabricators
yards, the processing of the steel
through the fabricators workshops and
its final despatch to site of work, has
had to receive the constant and anxious
attention of the Engineers at site.

The unfortunate lock-out in the year
1953 in the Steel Works at Burnpur
Caused a delay of nearly 6 months in
the collection of the sections required.
Even so, with the arrival of steelwork
at site, the erection was organised
vigorously and at one stage as much as
700 tons per month were being erected

While this steel was being fabricated
in  the various workshops in the
country, the site was got ready to
receive the huge columns of the
structures. The first pile was driven
in September 1952, and commencing
from that date, 2,460 numbers of
16” dia. of R.C.C. piles cast in situ,
hgvfe been driven to a depth of about

t.

Seme Engineering Features of

the Workshops

. Of the 6,500 tons of fabricated steel,
2,550 tons is of welded construction.
Steelwork in the whole of the Main
Assembly and Sheet Metal Shops
belongs to the latter category.

The Main Assembly Shop, which is
L000 ft. Jong and 260 ft. wide with a
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height of 5 ft. to the ridge, is a
magnificent structure which may truly
be termed an “ Industrial Cathedral
Four 20-ton cranes at a height of 33 ft
and several 5-ton cranes assist in the
manufacture operations. This Shop
has been planned with two 80 ft.
bays and two 50 fi. bays, running the
full length of 1,000 ft.

Th: method of fabrication adopted
in the case of the Main Assembly Shop
and the Sheet Metal Shop, is somewhat
unusual in ouv country. At any rate,
it is presumed, that these two shops
comprise the biggest single job where
a combination of shop and site welding
has been exploited lo advantage. The
objective of easier fabrication methods
and economy in the use of steel have
been achieved by specifying all
component units, such as, columns,
roof girders, glazing girders, L type
rakers, 5-ton gantry girders, side
framing units. etc, as of welded
counstruction, partly done in the shop
and partly at site. The field connec-
tions are bolted and this has ensured
quickness of erection. A fully rigid
design for large spans would involve
heavy site welding and put up the cost
of the structure,

"All columns less than 40 ft. in length
and all 5-ton gantry girders were fully
shop welded and despatched. For those
columns in the 80 ft. bays of the Main
Assembly Shop, which are 53 ft. long,
the roof l2g and the bottom shaft were
despatched separately. On arrival at
site, the iwo were assembled, checked,
for alignment, held in a jig and finally
welded, The attachment of the jig to
the roof leg and crane shaft was
through location bolt holes already
drilled in the Shop.

The main roof girders of 80 ft. and
50 ft. span and the 40 ft. glazing
girders were fabricated partly in the
shops and partly at site. The shop
work consisted of fabricating the top
and bottom chords in part lengths.
These units, as alse the web members
of the girders, were despatched to site
with all the gussets welded and
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provided with }” pilot location holes,
The assembly of the components at
site was done on a stez] staging platform
with accurately positioned fixtures to
hold the members in alignment and
prevent distortion. The joints in the
girders were then tack welded and the

length and alignment checked before
being welded fully.

For the erection of the steelwork for
th2 Main Assembly Shop, a 5-ton
Scotch Derrick with 110 ft. jig was
proviaed by the Administration and
made mobile by mounting it on
trollies running "on Railway tracks
specially laid for the purpose.

In te design of the
standardization has been kept
nently in view. All u
roof  girders,
framing and oth

Shops,
promi-
| Units, such as the
glazing girders, side
er details, are common
to all shops. This has meant lower
fabrication costs. The crane spans
have also been standardized.

After detailed investigation, the
percentage of glass in the northlight
roof of the shops, has been fixed at
30 per cent of the floor area. In order
to improve \entilation, the glass s
arranged in two stretches with an
Intervening space between The roof
is of Asbestos “ big-six 7 shzets. In
the side walls, concrete louvre openings
have been provided in al th2 Shops.

All thes> features, it ig hoped, would
keep thz shops conl

Considering tke poor soil conditiong
a heavy type of concrete floor has been’
adopted in all tha Shops. It consists
of 6” of stone soling with 37 metal
rolled and consolidated with a 10-ton
roller. Over the sub-grade is laid 6” of
grade concret> with 17 thick wearing
surface,

All the services, such as, compresseq
air, water-supply, electrical ang tele.
phone cables, etc., are carrieg in
trenches laid in the floor and covereq
over with steel chequered plates. Thjs
featurz, as compared with the practice
of carrying the pipes and services aboye
the ground, has contributed towards
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general cleanliness and neat appearante
of the shops.

It has been the practice in the past
to plan the distribution and carryng
system of water, compressed air and
electricity independently above the
floor level resulting in a multlplic.lty
of supporting schemes criss-crossing
th: shops. The present-day develop-
ment is however to lay all the services
underground below the shop floor as 4
co-ordinated scheme. In the new
factories that are under construction
in Western Countries, this method 15
being adopted.

The Shop area is weil served by
concrete roads and Railway sidings 0
help the easy handling of material.

Individual machine foundations have
been prepared for all heavy machines
and for the hammers, pile foundations
have been adopted. Howevor, the
common purposes machines and other
lighter machines are placed directly
over the concrete floor of the shops.

Ancillary Buildings '

The most important of the ancillary
buildings connected with the work-
shops is the Administrative office
building. This is a four-storeyed steel-
framed structure founded on piles:
and is completely air-conditioned. The
estimated cost of the structure includ-
Ing air-conditioning is Rs. 14-93 lakhs:
The building has a floor arca ©
59,252 sq. ft.

A large double-storeyed structure
outside the compound of the Factory
serves as a Workers’ Canteen. It 18
proposed to run the canteen as 2
Cafeteria. Under the roof of each
shop, one or more Foremen's offices
havs  been constructed on R.CC
platforms supported on heavy R.C:C
cantilevers. The offices will be fully
glazed on the sides so that from 3
height, the Forem>n can have a g0°
view of the Shops.

Construction Equipment

. For carrying out the Civil Enginee!”
'Ng works of the magnitude describé®
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it is economical and also time saving
If the heavy equipment and plant is
Procured by the Administration and
8iven to the contractors either free for
use or hired out at agreed rates. It
will then be possible to put into the
field several contractors of compara-
tively limited means, and in accordance
with this policy, steam cranes, mobile
cater-pillar cranes, road rolle}*s, com-
Pressors and compressed air tools,
derricks, winches, concrete mixers,
ete., wore procured as general charges
and make available to contractors.

A small workshop under the Civil
Engineering looked after the mainten-
ance and repairs to the plant. This
workshop came in handy for the
manufacture of odd items of steelwork
and other equipment so necessary for
the successful and early completion
of the works.

Staff Colony

While the Factory was thus taking
shape, work on the Staff Colony
Proceeded rapidly, and it was possible
to house most of the construction staff
In these buildings, thereby avoiding
unnecessary expenditure on temporary
structures for housing the essential
staff on the construction.

The Colony is planned on a 33 acre
estate close to the Factory and has
been completed at a cost of Rs. 26-3
lakhs. This Colony is well served by
the Transport System of the City of
Madras, Tha2 smallest type of flat has
a plinth area of 325 sq. ft. and is
electrified and fitted with a tap.
Lavatory and bathing facilities are
Provided at the scale of one closet and
one bathing place for two families.
All the other types have individual
fanitary and bathing facilities.

Dust-proof roads and water-borne
S2wage have been laid for the Colony.
Ample playgrounds for adults and a
thildren’s park add to its amenities.
“neeping of cattle has been prohibited
In the Colony and to serve the needs
of those who wish to own cattle,

<
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community cow sheds have been built
at a convenient distance from the
residential flats.

Protected water-supply for the
factory and the staff quarters has been
arrangel by bringing water from
Fnnore, a distance of 11 miles frpm
Perambur. The scheme is a joint
venture of the Southern Railway and
the Integral Coach Factory Administra-
tion and costs Rs. 11-5 lakhs.

Cost Data

The Project, it is confidently hoped,
will be completed in all respects well
within the estimated cost. The figures

for the main works and for the Project

as a whole, are:
In tafihs of
Rupees
1. Land 570
2, Shop structures  including

boundary walls, ete. 1332°30

Services  inside shops, such
as, roads, track, wafer-
supply, drainage, sewage,
ete. 1715

{,  Staff Colony including
services e 3009

5. Administrative Office  Build-
ing 812
€. Water-supply e G20
Ty Newage Scheme 165
R.  Staff Amenity Buildings ... 360
9. NSchool and Hostel 1048

10.  Machinery and Plant with

foundations and peneral
charges e 26548

11. Eleetrical Plant and insta'-
lations e a2

12. General charges for the who'e
Project e 824

13. Carriage and freight for the
whole Project 4695

14. Preliminary expenses, perma-
nent way, ete, €403
Total 78515
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Conclusion

Any  Engineer should consider
himself extremely fortunate if it falls
to his lot during the course of his
service to be entrusted with the con-
struction of an industria] unit of the
magnitude of the Integral Coach
Factory. He would be doubly fortu-
nate, if in addition, he had something
to do with the designs of such an
engineering venture. It has been the
rare privilege of the writer to have
been associated with the designs and
construction of the two major work-
shops established by the Ministry of
Railways after Independence, viz. the
Chittaranjan Locomotive Works and
the Integral Coach Factory. He could
not have hoped for better good fortune.
The fulfilment of the task to targets
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set by the Government would have
been impossible but for the magnificent
work and co-operation from the large
number of contractors engaged on this
Project in Madras and in other parts
of the country. It would also have
been impossible without the devotion to
duty and the wholehearted endeavour
of the staff of the Project working in
the offices and in the field, from humble
unskilled worker to the topmost
executive. A mighty industrial unit
has been constructed and brought into
production exactly three years from
the date the first pile was driven at
site. Judged even by standards set by
countries more industrially advanced
and possessing unlimited resources of
building material and mechanical
equipment, the team may well be
proud of a fine job.

Introduction

YT is not the object of this article to
lay down here any hard and fast
technical procedure that must

Needs be followed by the Stores Officer

attached to a Project to enable him to

Procure the required materials for his

Indentors by the dates stipulated in the

Indents, The sole object is to give

the layman a brief insight into the

Wwork done by the Stores Organisation

on Projects, some of the handicaps

under which it has to work, and what

Is expected of it by the consuming

departments.

Need for a separate Stores
Organisation

To the layman, there appears at first
sight to bz little need for a separate
Storeg Organisation on a Project,
Mmasmuch as the indenting departments

now their actual requirements, and
Can cut out the time spent in transfer
'ing their ind=nts to the Stores, by
Mmaking the necessary enquiries them-
selves,” and obtaining the materials
direct, possibly from the very same
Sources as would be tapped by the

tores Department : the bulking of the
eMmands for the same item from differ-
®nt indenting departments—as on an

PROCUREMENT
TO STORES ON A
PROJECT

.. D. ELLICOTT,
B.sc. (Hons.) Edin. Mm.LE.

(Deputy Controller of Stores, I.C.F.)

open line Railway—does not exist on a
Project, and therefore there appears
little to be gained by adding to the
cost of the construction, the cost of a
separatz Stores Organisation. On
mature thought however, it will be
apparent that if the officers of the con-
suming departments are left to procure
their own materials, they will be able
to do so only at the sacrifice of valu-
able time which they can well devote
to the actual construction work, unless
of course adequate extra assistance is
given. The officers of the consuming
departments are also usually unfamiliar
with the markets where the required
materials might readily be available
and therefore are more liable to be
exploited by small local dealers who
might offer to supply the required
materials at very much highest cost.
Due to the natural enthusiasm to
complete a work by the target
date, the construction engineers
may at times succumb to the tempta-
tion of purchasing their requirements
locally at a much higher cost. Again
the officers of the Construction Depart-
ment are usually unfamiliar with the
standard Purchase Procedure and the
wording of the conditions of contract
and tender. In spite of every possible
attantion they may give to the purchase
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work, disputes with the suppliers will
occasionzlly arise.  The execulive
officer on construction hag very little
free time to attend to complaints from
suppliers with the detailed attention
this deserves, and the ensuing litiga.
tion, wh=n it has tg be faced, may well
prove a costly affair. The only other
org:nisation that might prevent things
going wrong is the Accounts Depart.-
ment, but any rigid check by tham is
often rotly resented by the Engineers
on the construction, who are apt to look
on this merely as obstruction towards
the progress of the construction work.
The time, that has neczssarily to be
cevoted towards coming to a settlement
with the Accounts Department for
obtain'ng their necassary concurrence
to the purchase, or in answering audit
objections, can generally be spared
only at the sacrifice of supervision over
the  construction work, unlecs, gas
already stated above, adequate assist.
ance is made available tg tha Engineer-
ing  Department in the shape of
officrs and staff. If this were to be
provicel howevar, one might as well
consider the desirability of utilising
the extra expenditure involved in
providing a separate Storas Organisa-
tion where the officers and staff, wel]
experienced in vrocurement work, can
bz left 1o themselves to obtain
expeditiously materials of the required
quality from the cheapest source.

A separate Stores Organisation more.
over ensures that every indent on
receipt ig carefully checked to gea that
it bas been correctly prepared and
signei by the competent authority,
that the description of the material
required is adequate tg enable firms
understanding  what Is  actually
required, trat the materials are being
purchased against g « sanctioned
work " that the cost ig debitable to a
legitimate Head of Account, and that
the necessary funds exist for the
purchase. It also ensures that the
routine precedure of enquiring and
ordering is invariably followed in the
making of purchasss, and in the
relatively few cases where material

LC.F. SUPPLEMENT
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has of necessity to be procured on a
single tender, a signed cartificate from
the indentor is invariably obtained.
testifying that only that particular
material js required, and that to the
best of his knowledge no other suitable
material exists which can be used for
the purpose for which the particular
material is being asked for. Again the
chances of serious irr2gularities occur-
ring are very remote, as the books of
the Stores Department are available at
all times for Accounts and Audit
scrutiny—which incidentally is a
continuous process—and alf Purchase
Orders for any appreciable value have
first to be concurred in by the Accounts
Department before being certifiad and
issued to firms for compliance. When
one remembers that crores of rupees
worth of materials are required to be

purchasei and fed to the different
departments, either for use on the con-
struction, or in building up stocks

required for use in the factory when it
ultimatzly goes into praduction, the
wisdom of adopting the course of
having, attacheq to the Project, a
Sseparate organisation, Specialised in
procurement work, becomes gt once
apyarent,

Commencing work

The officer in charge of the Stores
Organisation on a Project ig usually
seriously handicapped ~at the com-
mencement of operations inasmuch as
he does not have a well-stocked stores
depot to fall back upon for making
issues against urgent demands. He has
no statistics to justify the appointment
of extra staff, and the bare nucleus of
staff, which was considered suffici=nt at
the start to cove with the anticinated
volume of work, is soon overwhelmed
with the amount of work it actually
has to handle, with the result that
serious arrears of work threaten to pile
up. When eventually he is able to
justify the need for appointing addi-
tional staff, there comes the long wait
before the staff are actually appointed.
and by the time this happens, more
construction works have been taken in
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hand, and demands have so increased,
that the need for further staff is again
apparent. The only solution to this
problem is for the officer-in-charge to
ask for staff, not on th basis of
Statistics relating to the actual work
being carried out, but on his antici-
pated requirements of staff that will
be required to deal with the maximum
amount of work that might have to be
handled over a specific period of a year
or two, on the understanding that the
staff would be appointed up to this
limit only when actually necessary. It
Is possiblz for the stores organisation
to work efficiently only if adequate
staff are available for handling the
volume of work involved, and until
staff are provided in full, one must
expect things at times to go wrong.

The officer-in-charge of the Stores
Organisation has to arrange for the
procurement of the immediate require-
ments of the Engineering Department
while simultaneously organising both
his stores depot and the office, starting
Operations with a few experienced staff
which he might have been fortunate to
get from the Storeg Departments of
any of the Railways. For the brlance
of staff he will be getling only raw
youngmen, recruited by the Regional
Service Commission, and who have, in
the majority of cases, just passed out
of school. It is entirely the responsi.
bility of the Stores Officer to see that
thesz youngmen are speedily schooled
in the principles of store-keeving and
Stores procurement work, so that they
become useful to hig organisation in
the shortest possible time. The import-
ance of systematic and immediate
training of thege youngmen can never
be over-emphasised, and in fact the
succzss of the whole stores organisation
Mmay well b2 said to depend on the
help that will be forthcoming in the
future from these new recruits, who
will ultimately make up the bulk of the
stores staff in the department.

While it is not possible here to
describe at any length the actual
Organisation that has to be carried out
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both in the office and the depot, it will
suffice if it is briefly mentioned herz
that three or four procurement sections
must necessariiy be formead in the
office, each to deal with certain classes
of stores, One section may for example
dzal with the procurement of building
materials, pipes and fittings, etc., while
another will be given the task of pro-
curing steel and other metals, machi.
hery and tools, etc. A third section
may be allotted the procurement of
materials such as electrical goods.
stationery and miscellaneous stores.
Later, when the Mechanical Depart-
ment attached to the Project comes
into operation, it may be necessary to
sub-divide one or more of thesa
pProcurement sections into two, e.g., the
second section mentioned above may
be formed into two separate sections.
one dealing with the procurement of
steel and other metals, while the other

deals with the procurement of
machinery and tools,

In the depot the wards should also
be organised similarly so that each
ward stocks only certain definite
classes of materials. If this were to
be done, it should always be easy to
decide which section in the office is ta
take procuremsent action on an indent
for some particular item, and in which

ward the item on receipt is to be
stocked,

Delegation of Powers

The powers of Purchase of the
officer-in-charge of a Stores Organisa-
tion attached to g Project have
necessarily to be far greater than
those normally delegated to an officer
of the same grade on a settled
organisation. This ig nhecessary since
the officer-in~charge has to act more or
less in the capacity of a Head of a
Department, and is maoreover continu-
ally faced with new problems in regard
to the procurement of stores which
require an immediate decision and
prompt action on his part. Hig respon-
sibilities when attached to the Project
are therefore far more than if he were
on the open line and for him to be any
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mzasure of success at his job, it is
necessary that he be delegated adequ-
ate powers to enable him to speedily
implament his decisions without having

to put up the matter to someone else
for decision. :

Urgency of Requirements

While it is possible that in the years
to come efficiency will have so improved
and planning so perfected that ample
notice will always be given to the
Stores Organisations on projects to
brocure all the required materials by
the dates on which they are actually
required for erection—thereby making
it possible for the procurement work
to be carried out in the normal routine
manner with the observance to the
rules formulated for procurement—at
present a considerable quantity of
material has very often to be purchased
at very short notice from time to time.
to supplement the bulk purchases which
admittedly are arranged at the start
of the construction phase. The limited
time for procurement, as stated in the
indent, naturally limits the scope of
the enquiry and results in “ ex stock "
quotations having to be accepted at
somewhat higher prices than at which
the identical material could be obtained
against longer delivery periods. Such
demands are, therefore, normally
frowned on by the Stores and Accounts
Officers, who invariably feel that they
could easily have been foreseen suffici-
ently early to permit purchase at the
cheaper rates. Such urgent requisi-
tions must however be considered for
the present to be but a normal feature
on thg Project and considerably large
quantities of material, often of the
fabricated type, must from time to tim-~
be purchased within a matter of weeks
S0 that the construction work on the
Project progresses as per programime
without any hold-up. It thus follows
that not only must the procedure for
the enquiry ang ordering be speeded
up, but each order must he continuously
“chased” from the time it becomes
overdue to the time the material is
received and handed over tg the indent.
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ing department. The layman here
might well remark that, after all, this
is the work which a stores organisation
must be expected to carry out in the
usual course, and that there appears
nothing very special about it. It must
be pointed out, however, that on the
Project where numerous different
works are simultaneously in progress, a
large number of men have to be
employed for wvarious construction
works from day-to-day. When any
required material is not immediately
available, progress is liable to come to
a stop resulting in an appreciable
number of men sitting idle, waiting for
the material, thereby resulting in
infructuous expenditure. At any one
time there are always about four tc
five thousand purchase orders out-
standing, some in India and some
abroad, and each and every one of
these orders has to be ~watched,
progressed, and chased, so that there
might not be even one single instance
where the required material is not
immediately available when required,
lest this retards progress of the work
on the project. Only when these
1mpl1cgt10ns are fully realised, the
enormity of the work of the stores
organisation attached to a Project can
be appreciated in its correct perspective.

Whether due to lack of foresight, or.
which is more often the case, due to
being able to decide on the required
material only as the actual construction
work progresses, about 60 to 80 per cent
of the indents received each month
during the construction phase are
“very urgent” and the Stores Depart-
ment has necessarily to act promptly
on these indents and to produce the
goods by the date stipulated on the
indent, if it is to do its bit towards the
common cause of completing the
construction work by the target date.

Procurement of Stores for the
Integral Coach Factory

The Stores Department of the LC.F-
started functioning as a separate unit
from 1-4-1952 and since then it has
procured materials to the value ©
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Rs. 25 crores. While the Engineering
Department issued * Works Tenders”
for 7,000 tons of Steel work required
for Shop Construction and obtained this
Quantity direct, thousands of tons of
steel rods and cement, required for
reinforced concrete work by the Engi-
neering Department, have had to be
procured and supplied by the Stores
Department. 1,020 tons of Armco sheet:
were obtained by importation from
America and a like amount of thz same
item is again shortly expected to be
received from this source. 2,400 tons
of steel to the German “ DIN ” specifi-
cation had also to be imported.
Including both the requirements of the
Engineering and Mechanical Depart-
ments, more than 8000 tons of steel
have already been obtained by the
Stores Department both from indigen-
ous sources and by importation. The
quantities of cement supplied by the
Cement Factories at Dalmiapuram and
Madukkarai also total approx. 25,000
tons,

For the procurement of machines
required to be installed in the Factory,
Global Tenders were arranged to be
issued with the approval of the Railway
Board and considerable publicity was
given to them through the Indian
Embassies in the various countries, so
that quotations from firms all over the
world were obtained for their supply.
This tender was finalised at Schlieren,
in Switzerland, and 544 machines were
ordered abroad to the total value c?f
about Rs. 1,07,23,000. In addition 65
other machines were ordered in the
country to the value of Rs. 21,00,000.
512 machines have already been
received and a good proportion of these

ave already been erected. More than
500 Erection tools had specially to be
Procured for the installation of these
Machines, and more than 2,200 different

roduction Tools have been ordered
Or use on the machines. 2,168 prqduc-
lon tools have already been received.

00l cribs and Tool cabinets for housing

ese tools have since been procured
fom Messrs, Godrej & Boyce Manu-
acturing Co. who came forward im
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response to the enquiry issued by the
Stores Department and successfully
manufactured them for the first time
in their workshops at Bombay.

The  Integral Coach being a
completely welded unit, has necessitat-
el the purchas: of 800,000 ft. of
Oerlikon Electrodes of different gauges.
The raw materials, semi-finished, an.i
finished items required for the manu-
factured of 270 coaches have already
been artangad for supply, and indents
for similar materials will shortly be
submitted for a further 175 coaches.
Hun-~reds of gallons of special corrosion-
resisting paints have also been arranged
for thz painting of the Integral
Coaches before they are turned out of
the factory.

While the aim is to ultimately have
the Integral Coach manufactured
entirely out of indigenous materials.
at present due to Swiss Collaboration
ang the fact that the Swiss Technical
Advisers are accustomed to Continental
Specifications and practices which are
new to Indian Manufacturers, a certain
proportion of the coach components
hag temporarily to be imported from
abroad. Where materials are not
available in the country and there ar:
no Agents of foreign manufacturing
firms in India, and where time does
not permit of the material being
obtainel through the Director-General.
India  Store Department, London,
costly cables have to be sent abroac@
calling for quotations in sterling ana
crders placed thereafter, duly obtain-
ing a user’s Import Licence from the
Chief Controller of Import, New Delhi.
By the issue of Educational Orders in
the country, however, the number of
imported items is gradually being
reduced and it is likely that within the
next few years, the objective of
pbuilding an All-Indian Coach will
have been realised.

Up to this point the writer might
have given the impression that all the
procurement work for the Project is
being done by the Stores Department
attached to it, but this is neither the
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intention nor the cage,

has been invariably arra
the normal channels of

and by the submissicn of indents on the
Supply Dzpartment Organisation in
India or in London, wherever the value
required this being done and the time
of delivery, as spacifieg on the indent,
vermitted the adoption of such a
ourse.  In  fact, special powers of
purctase for direct procurement action
Wware arranged to be obtained for the
Reg'onal Director of Supplies, Madras,
by this Administration, so that thig
might facilitate purchases being made
by him for the Integral Coach Factory,
Tce writer must hera acknowledge the
realy help and CO-Operation he hag
continually been raceiving from the
Supply Department in the purchase of
stores required for the factory.

Peculiar Purchases

A Stores Officer attached to a Project
has of necessity to be resourceful and
continually keep on solving problems
that might wall baffle the average man.
It is the duty and responsibility of the
Stores Officer to obtain the  correct
goods in time and how ke does this
is solely his responsibility and concern
For example, it is not uncommon for
gient packing cases to be received at
Madras Harbour from abroad. These
have 10 ba brought to the Integral
Coac Factory as soon as they are

Procurement
nged through
procurement,

received and some of them frequently
measure anything upto 74'—9” x
109" x 10—0”.

hese cases how-
ever present very little difficulty in
transport inasmuch ag they are
consigned to the factory from "Zurich
in  Switzerland by Messrs. Swiss
Car & Elevator Manufacturing Co.,
which is eollaborating with the Indian
Govarnment in the manufacture of
Integral Coaches at Perambur., The
Swiss Techniciang with their usual
foresight and detailed planning have
made the transport of thege larg? cases
an easy matter, but occasionally giant
pack'ng cases, received from other
rources, create som2 consternation on

e a———

LC.F. SUPPLEMENT October 1959
receipt at the Harbour. A large ,Cag,e/
measuring 22'—0” x 8§-—0” x 11— a8
and weighing 38 tons 10 cwts. :‘_’ng
recently received with materia) rela "c
to a 1,000 ton hydraulic oil press W}H
was required to be urgently insta i
in the factory, and while normally
should have bean conveyed in a B o
“ Well ” truck by rail, the Southelr
Railway could not supply such a trli'c‘
immediately, ang considerable dela]
Was anticipated in it becoming avalk
able. The Cart Contractors all Sho‘;e
their heads and proclaimed that tb .
case was too heavy to be borne on thelt
carts; all the  Pyblic Transpor
Companies in Madras stated that thet)c/;
ad no_suitable vehicle on which

convey it ; the Military authorities, who
were contacted both at Madras an
Avadi for a Tank carrier, regr_E,ﬂ,‘*
that trey had no immediate facilities
to help in the conveyance. Finally
after a good deal of more investigation
the Public Works Department came 10
the rescue and obtained from Bhavani-
sagar a Foder Tractor and 5 40 ton
“ Karymor ” trailer, on which the case
was successfully loaded and brought to
the factory where it had to be unloaded
with the help of four Locomotive Jacks

obtained on loan from the Southern
Railway.

As to the procurement of items of
peculiar identity, the writer can quote
quite a few examples but perhaps only
one will s2rve as an illustration of what
one has to cope with when procuring
stores for a  project. Recently the
Stores Department were asked to
Drocure urgently and stock 3,250 Ibs. of
Kapa Fazzr Kitt. One might well
wonder as to the type of material which
was actually required to pe purchased ;
which procurement section of the office
was to deal with the purchase ; to
what line of firmg were enquiries
calling for quotations to be sent ; gnd
which ward was to stock the material.
But why worry 7 Leave it to the Stores
Department to procure the goods—And
“ immediately ” please !

f
uction programme ©
350 pg;);iad gauge steel coatc%zs
a year, when in full swing pmductlthé
the factory will turn out coa%hes Sa he
rate of one in every 6 tgu; o
achieve this colossal Produc kmthrough
the orderly planning of wor through
the factory is obviously ngacesi> la:;'ming
the function of the Production Planning
and Control Departments 1s 1o make
possible such orderly arr:;xfngeseeing
Planning is the technique of tomre eing
or picturing ahead every ? Vr?s n 4
long series of separate opezf*a loax’i each
such operation to be O :n num
efficiency and of so indica ltngsufﬁce
step that routine arrangemen lslt ffice
to cause it happen in the rig mgntal
and at the right time. The mental
labour of production is reducti 1 to o
minimum by planning before e work
Is started by defining what wci)r oy
e done, how the work shall be one,
where the work shall be odone
when the work shall be donz.

CONSTRUCTED and designed for

In order to appreciate the_corrt)}v;‘)ilex;)tixé
of the production task 'm‘thiiking
factory requiring systematic ing
hrough * of the process in advancv,’

A COACH EVERY
6 HOURS-
PRODUCTION
PLANNING AND
CONTROL

C. G. DEVAYA, B.sc, 61 Mech. k.

Production Engineer
Integral Coach Fuctory

i pt the machinery,
brief descr.ption of 1er
t(;ols, raw materials, jigs and ﬁx?uleiz
that are required in the factory
furnished.

Machinery

cak production in the factory,
thgte %vill lFe nearly 900 various types
of machines including welding sets 11n
operation. Several of these are single
purpose or special purpose machmis
capable of producing coach compone:zhs
at the very fast rate demanded by s;
heavy output programme chalked ou
for the factory.

heet Metal shop machinery will
co'r:[x‘:iits of Guillotine Shearing at%d
Straightening  machines  for 0e
preliminary operations. Pressgi ra\n{ii
ing from 30 to 1,000 ton capacity :}vl
r‘roduce the various pressings aréd oh eﬁ
yarts which go to make the bo yls e
pnd the bogie fram2. We dmg
a“achines include Automatic foil an
Il;nutt Welding machines and for tﬁ;une
utting, Multi Spindle Oxy-acetelyne
2utting’ machines will be in operation.

. . ith
e rge Shop is equipped wi

Ee'f:%\é dit;?xb%e acting Swaging Hagmiigs

ranging from 16,500 to 72,500 ft./1bs.
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and trimming presses of 300-400 ton
capacity besides other single acting
forging hammers. Several forgings
are raquired to be produced particularly
for the draw and buffing gear and
trake equipment. Wheel Blasting unit,
Cold cutting saws, furnaces for heating
the blooms and heat treatment

furnaczs go to make up the machinery
in the forge shop.

Several light parts are required to
be machined besides heavy items like
Centre Pivots, axle boxes, brake beams
and bogie bolsters. For this purpose.
the machine shop is equipped with
turret lathes from Germany as well as
England, some specially tooled for
particular components. Milling, Slott-
ing, Shaping and Drilling machines
besides a number of Centre lathes
produced in India will tackle the
lighter jobs. Machines for bar peeling
and straightening prepare the various
bars to be fed into the semi automatics.
Horizontal boring machine, vertical
turret lathes and special purpose
machines for bogie bolsters, brake
bzams and brake shoes are also
included in the machine shop. The
wheel shop is equipped with modern
machines for high speed production of
wheel sets and axles.

A Precision Jig Borer produced in
Switzerland and a Hydro-copying die
milling machines are among the inte-
resting machines with which the tool
room is equipped besides the grinding
machines for the high speed and
cemented carbide tools. A Universal
Testing Plant provides facilities for
testing the raw materials and coach
components for physical properties
such as the yield point, ultimate tensile
strength and elongation. For the
purposes of surface treatment of
components, anodizing and electro.
plating plants are provided.

It will be thus seen that for the
production of the coaches, machinery
of various descriptions are provided
and it is most vital that these machines
are utilised to their maximum
capacities.
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Tools

The effective utilisation of the
modern high speed machines described
above, calls for the provision of upto-
date tools which are being produced
in the machine tool world. Tool Eng}-
neering is now a large field of
specialisation in which there is constant
trend towarus improved methods which
have far-reaching effects on production.
The technical elements of the subject
are the concern of the Tool Engineer
but the Production Engineer however
should be alive to the possibility that
affect his work. The Production
Department therefore has ensured that
the factory is equipped with the latest
tools that are being manufactured ‘o
assist the industries to cope up with

the demands for high speed production
in this era of mechanisation,

To quote one example of the vast
strides that have been made in Tool
Engineering, manufacturing operations
involving cutting of steel and other
metals have been speeded up by about
400 per cent by the use of cemented
carbide tools which are manufactured
by the process of sintering of tungsten
and carbon with cobalt featuring where
special properties are desired. Krupps
of Essen, Germany were the pioneers
in the manufacture of this extremely
hard carbide alloy but now such tools
are being manufactured by various
enterprises all over the world. This
carbide hard metal which is not steel
1s  harder than the hardest steel.
Even at 700°C, its hardness is still
greater than that of the - high speed
steel (18 per cent Tungsten) at room
temperature which explains the reason

for its unbelievable cutting capacity
and long tool life,

For the factory, in the first instances
the tool requirements for the produc:
tion of 250 coaches have been procure
and this consists of 2,168 different
items of toolg totalling to about 2,50,000
numbers purchased at a cost of about
Rs. 16 lakhs. The enormous numbers
of tools that will be required in th€
factory against the various categori€s
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will be appreciated from the figures
furnished below :

Nos.
Twi i 4,788
Pwist drill l‘: ;)in
: e drill 02
(‘t;);):re dri 08
Thread; 515
Fhreading ")3
Chasers ,; )
Counter borer ‘:‘;1
Reamers . 72 !
I.athe toals m,s:g.;
Shaper e
Milling h.y;()
Grinding wheels l,.r';)‘“
Gauges | :;n
Measuring tools 87
Files 0,478
{ hisels !;(')(;
Pincers 1‘ t‘g"
Hammers ,;)Aii)‘
Wenches 3.2

Miscellaneous TfS«Gig
[{and tools L HO08, 08

Besides thesz, several special toqg
have been procured for use on spect
purpose machines.

icient organisation for tool
Colr?g:‘oleglicll ensureg the’availlablhty of
the correct tools and their maintenance,
Froper maintenance of inventories and
tool records including their history in
service will enable evolving tooling of
jobs to an efficient degree.

issue of tools in the various shops
wi'flheéz from suitably located tD‘lﬂ'
cribs which enables the.varxous‘too.s
to be stocked and issued in 2
systematic manner. The tool roorr;
will ensure that the tools are k}:ep
ready in advance so that Wi ehnt
required by the operator, the I‘l%h
tools are immediately available at tbe
100l cribs. Inefficient tooling and to;zl
control are frequent causes‘of wor t—
shops not obtaining the maximum 0&;\ -
put from the installed capacity. Tfe
tool crib operation will provide for
careful, accurate and rapid service
The double token system which will
ensure quick jssue without any paper
work will also locate the tools already

issued as well as the parties to whom
issued,
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Jigs and Fixtures _ .

As this factory has been built %o
produce one particular iype o‘f .coa;h
known as the ‘Iniegral Coach’ in the
first instance, there is a cpncentratlor%
on manufacture of specific type ©
products as compared to the various
types to b2 manufactured against
requirements in other
commercial factories. In other words,
long produciion runs are made pOSSl.bie.
which gives the maximum scope for
the use of j.gs and fixtures. Taking
full asvantage of this fact, in the pre-
production planning, 670 jigs have been

voviged for at an approximate cost
of Rs. 20 lakhs which will greatly assist
to simplify th: manufacturing opera-
tions by  eliminating individual
attention that would otherwise “be
necessary to the Marking and clamping
of the work and guiding of tqgls with
respect to each job. Of these jigs, four
are large assembly jigs, for welding
iFe various members together to be
utilised in the assembly shop for the
under frame, rtoof construction, end
construction and final body assembly
whare the shell is completed,

Raw Materials

The coach (o be manufactured has
been designed by the continental firm
The Swiss Car & Elevator .Manufact_u;-
ing Corporation Ltd., Schl}eren'-Zumc :
SQwitzerland and the specifications fos
the various raw ma_terials have been
drawn out taking into consideration
the stresses that the members (0 “be
manufactured from these raw materials
have to bear and also manufacturing
operations that are involved. For each
part, it is therefore to'be_ensu_red_ that
the correct raw material is supplied.

teel items of various sections, thin
steSele sheets and plates, light alloy
sheets, tubes and pipes, rubber profiles
and parts, light alloy extrusions.
castings and forgings, pipes and pipe
connections, stainless steel screws a_nd
nuts, SPrings, paint angj insulation
material, ete., are the various typ:s of
raw materials that are required for the
coach.
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coach is turned out of the
{ag?ri,nirﬁh:n unfurnisted state together
with the bogie, each coach will ‘weigh
32 tons and for the 350 coaches it will
be seen that about 11,200 tons of
materials wil have to bz stocked in
stores and handlej through the manu-
facturing shops. In addition to these
350 coaches which, will be currently
turned out cquring the year, the
components for the future batch orders
will have to be manufactured continu-
ously and the amount of materials
that will be stocked and handled is
expected to be at least 20 to 30 times
the above tonnage including the several
items of other consumable items and
indirect materials required for the
manufacturing processes and the
maintenance of plant. By schaduling
carefully well in advance it will be
ensurad that the raw materials are
made available for the commencement
of production on each batch order.

Handling

Efficient handling and conveying
arrangements are most essential for
economical producticn, The transport
of materials, so that thay will be made
available at the proper tims and at
the proper place with cirrect quantities.
requires consizerable organisation,

Each part has to bz handled to and
from each machine or through each
manufacturing operation and must be
iransported  from department tg
department during the course of manu-
facturing. The greatast part of the
m:hrec‘g labour that ig employed is
engaged in handling material and it is
a well-known fact that the hand labour
Is the most expensive king of transport
to employ particularly in a factor
like this where the volume of work ty be

ortunities for mecha-

rical han Very often cost of pro-
cuction is almost directly proportional
to cost of handling materials. Handling
has ther>fore been eliminated wherever
possibie and for the handling that ig
necessary mechanical means have been
provi“ed for. Fork Lift trucks, Lister
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trucks with trailers, pallets, containers
etc. cater for the movement of smaller
parts bztween shops and good concrete
roails provide for efficient inter-
communication. The  installations
include 20 cranes of 5 ton capacity,
4 cranes of 20 ton capacity, 2 traversers
of 70 ton capacity, 3 lifts and several
portable Foisting arrangemaznts for
feeding the various machines. Wheels
and axles in storage are handled by a
5 ton steam crane and a Neals 5 ton
tractor crane is available for other
miscellaneous purposes. For the hand-
ling of sheet metal between the
various  machines, ball  transfer
arrangement has been adopted.

In order to ensure easy transort and
availability of the purchased and
manufactured parts required on the
assembly lines, each part or sub-
assembly is nominated to be stocked

In a conveniently located Finished
Part Stores.

Man Power

It is anticipated that at peak produc-

tion, the factory will be employing
about 4,000 workers in the differsnt
trade categories. Apprentices carefully
recruited are being trained in a well-
organised Technical School,

Production Planning

Careful pre-pianning involving the
study of the methods of manufacture
to be adopted for the production of these
coaqhes has resulted in the decision t0
equip the factory with the machinery:
plant and equipment described above
and the project involves a capitd
outlay of about 8 crores of rupees. To
ensure the mobilisation of the mad
Power 1o an ever-increasing degreé
and to direct the attention to the
maximum employment of all the aboV‘;
proiuction resources is the function 01
the Production Planning and Contr®
Department. Considerab’e thought -
great attention to details is given to

€ organisation of the department
€nsure that the labour ani machi®
are utilised tn the utmost there

L e
€riving the greafest output from th
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investment made. Cost consciousness
IS an essential part of production plan-
Ning and great emphasis is therefore

Tghtly given to the nezd for economical
Output,

Parts to be manufactured

. In preparing for production, a master
list of parts has been drawn out after
dividing the coach into various groups
Indicating the individual components
required for the roof, side walls, end
Construction, under frame, draw bar
and buffing gear, vacuum brake and
Ogies  separately. The  decision
Whether the part is to be manufactured
Or purchased and the number of
Coaches to be produced on each produc-
tion order is decided taking into
Consideration the manufacturing capa-
city developed at each stage. The
Mmaximum efficiency in production is
No doubt obtained by manufacturing
he required quantity of the product,
Of the required quality, at the required
time by the best and cheapest method.
In several cases parts are stored as
Sub-assemblies for greater ease and
efficiency in assembling.

Machinery Capacity

A complete analysis of the machinzry
Capacity is first made out by the
Production Department to have readily
accurate information as to the capacity
of the plant to manufacture the various
Parts under different conditions. The

Mmachines are divided into various
8roups, each group consisting of
Machines of similar manufacturing

Capacity. The potentialities of each
Machine is then recorded to enable the
Planner raadily to know the various
Operations that the machine is capable
of and as to how long the machine will

¢ to perform each operation on a
Unit quantity of material. The neces-
Sary information is obtained by both
actual experiment and time study and
Y reference to the capacity of the
achine as claimed by the manu-
cturers, Such analysis is complicated
w‘;ﬁ to the fact that the speed at
varch the material can be fed and cut
Sries according to the nature Of
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material, the type of tools used, the
degrze of finish or accuracy required.
In machine work operation, the speed
varies according as hard steel, cast
iron, brass, copper, aluminium, etc. are
being worked on. The condition of the
work particularly the castings may
cause wide variations in possible
operating time. If coarse work is being
done quicker work may be expected
than when fine tolerances are being
aimed at. The ability of machines to
take heavy cuts depends on the rigidity
of construction, method of mounting
cutting tools and the amount of power
that can b= delivered to it. In working
near the limit of capacity of a machine,
insufficient power may be available or
the awkward character of the job may
prevent power being applied to the
right extent. Machine analysis to a
maximum extent that is practically
possible is a necessary pre-requisite to
deciding the sequence of manufacturing
operation for unless the capacity of
each machine concerned in production
is accurately known, there can be no
intell.gent planning. Thus for each
given machine, the best cutting speeds
and feeds and depth of cut to be used
for the various materials are deter-
mined and recorded in the form of
charts so that at the time of planning,
the most suitable spzeds and feeds may
be easily determined and the time
required for each operaticn fixed.

Operation Plan

Having analysed the machinery
capacity and decided the number of
parts to be manufactured a detailed
operation study is made for each coach
component to determine the raw
material required, the most suitable
method of manufacture duly selecting
the most suitable machine and to give
the time allowances for each operation
and the sequence of operations. The
special tools, jigs and fixtures that are
to be utilised for the purposz is also
decided. Such operation study is a
highly technical process and can be
entrusted to only those who have
experience and the technical training
which has made them perfectly
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familiar with the production problems
of the class work being done in the
plant. A master operation plan is
made out after the operation study
indicating description of the part to
be manufactured, the raw material
required, the machine group to be
utilised for each operation, special tools,
Jigs or fixtures to be used and setting
and operating time for each operation,

Time Study

For most of the jobs actual time
study is carried out while the operation
1S 1n progress to ensure the accuracy of
timings laid down. Special instruction
sheets furnishing the particulars of
tooling, speads feeds ang depth of cuts
are issued to shops so that the operator
Is in possession of the complete
‘ know-how ’ to produce the job. The
gauging of the efficiency of the plant
and the success of any incentive
system  of payment that may be
introduced in the factory will greatly
depend on the efficient planning and
rate fixing for the various operations.

For the time study therefore,
experienced men who can command
the respect of the operators are
selected. Mass timings of large groups
of elementary operation is almost
useless. The operations are split up
and listed and the time required for all
the motions of the operator and the
operation itself is recorded by means of
stop watches so that the time for the
complete work cycle can be analysed
in detail. Thus in a time and motion
study the time required for such opera-
tions as setting the jig, clamping the
work, moving the tool, withdrawing the
tool, changing the tool, etc. is recorded
and the decision taken as to which of
the operations can be quickened by
adopting alternative methods. It must
be realised that time study is not made
to force the last ounce of effort out of
the workers but its usefulness lies in
the fact that by a scientific study
reasonable timings are fixed and as g
result very often it is possible to
improve methods and also standardise
equipment. Certain operations ars
eliminated or simplified or 3 better

October 1955

sequence of operations adopted. Time
Qbservations are made over a long
stretch of period and several such
observations are made as there is 2
difference between what a man can do
for short times and what he can
maintain. This enables fixation ,Of
reasonable timings for the preparation
of the master plan where taking all
the above factors into consideration, the
time for setting up and operation 18
recorded,

Production Documentation

The operation plan is typed out on a
specially designed hectograph master
form which is used for reproducing the
other production documents which are
required to be issued to the shops. Such
reproduction is done by means of the
Reproducing Machine manufactured by
‘Ormig’ of Germany and enables the
whole or a portion of the contents of
the master operation plan to be trans-
ferred on to the various production
documents which are necessary thus
eliminating a lot of repetition of typing
work and also avoiding errors which
might otherwise crop up if the produc-
tion documents are to be prepared
individually. ~ For every production
order issued on the manufacturing
shops a material requisition, a job card;
a raute sheet and a progress sheet are
reproduced from the master operation
sheet. The forms are so designed as t0
include all relevant data keeping in
view the necessity to reduce the num-
ber of documents required to record
information and simplify paper work
where shops are concerned at the same
time ensuring that the work flows
smoothly right from the supply of raw
materials to the completion of the
coach,

The material requisition is 4"
authority for the shops to draw the
required quantity of the correc
materials from the stores and enable®
the accountal for materials used on the
basis of the information on the car
which is reproduced from the (P
portion of the master card. The J°
card constitutes the authority for th¢
execution of each operation requiré
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for the production of the component in
fie shop concerned and indicates the
time allowed for each operation. The
'me of commencement and completion
¥ the individual worker for the parti-
Cular Operation is punched directly on
'S card by means of Job Costing
ecorders which have been provided in
€ach shop for the purpose. From the job
card, the time actually taken for the
DParticular operation is computed by the
Ccounts Department for the purposes
of job costing. The route sheet serves
8 a means of indicating to the shops,
€ sequences of operations besides
Providing for the particulars of inspec-
ion to be entered. The route sheet
accompanies the materials right through
€ various sequences of operations
until the finished product is received
In by the Stores Department from
Where it is transmitted to the Accounts
€partment through the Production
epartment for accounting purposes.
LNe progress sheet which contains
Information similar to the route sheet
IS retained by the Production Control
ffice to keep a watch on the date of
CoOmmencement and completion for each
Operation to ensure that the shops keep
Up to the scheduled dates and thus
€nsure the availability of the compon-
ents when required for assembly on
the production lines.

Scheduling

A scheduling section working in the
Production Department is responsible
for fitting of the specific jobs into a
general time table so that in mass pro-
duction each component may arrive at
and enter into an assembly in due order
and on time. A preliminary schedule
Is first made out approximately fixing

€ quantities of each variety of pro-
uct to be made in a future period and
to collate the call on manufacturing
apacity set up with the normal manu-
acturing capacity available. The order
r sequence in which different items
are to follow each other, i.e. approxi-
Mate periods in which specific quantities
fre to be manufactured, is an essential
Cature. Such Master Schedules are
Compiled for each separate line of
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product and show at least approxi-
mately the time required to process
each item and hence to carry along a
upit quantity of product through all
stages of manufacture, Such prelimi-
nary schaduling is general in character
and does not pin down the specific
dates.

After the manufacturing processes
have been finalised by the Planning
Department, the Scheduling Section
gets down to the detailed schedule
wherein specific target dates are
assigned for each job duly taking into
consideration the raw material availa-
bility, the timz required for the
manufacture of the components,
machinery capacity available and the
latest date by which the coach compo-
net is required on the assembly lines.
These assigned dates for each compo-
nent is entered in the job cards and
the progress sheets so that the manu-
facturing and the Production Control
Departments can watch and ensure
that the programme is actually put into
effect and the dates set for each
operation are observed.

Progressing

The function of the Progress or
Expediting Section is to ensure that for
each operation the raw materials are
available in time and that the opera-
tions are commenced and completed as
per the scheduled dates. All delays
are pin pointed and necessary expedit-
ing action taken. While the progress
sheets enable the watching of the pro-
gress on individual operation, a Master
Progress Board is maintained which at
a glance indicates up-to-the-minute
information as to the inventories and
the progress of manufacture in relation
to the planned programme. If bottle-
necks or obstructions arise to impede
the flow of production, it is for the
Progress Department to take effective
action and clear the way so that the
production programme can be adhered
to.

Machine Loading
This is an important aspzct in produc-
tion control as with the issue of the
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various production orders, it has to be
ensured that the machinery capacity is
properly utilised and the loading on the
various groups of machinzs is evenly
balanced. Due to several varying
factors, such as machirery breakdowns,
non-avaiiability of the “correct tools,
jigs or fixures, inability to keep up to
the planned timings, sickness of
operators, ete. it would be necessary to
do certain operations on machines not
visualised for a particular operation in
the initial planning. For this purpose
Gantt Charts in various forms are
maintained by the Production Control
Department to compare the machinery
capacity availability with the load
brought on to the machine group by
the issue of the various production
orders by the Production Department,
If at a particular stage for any reason,
the load on a group of machine
exceeds the capacity available, the
machine loading section brings this fact
to the attention of the Production
Planning Department who in turn will
plan the operations to be carriej out on
other types of machinzs where spare
capacity may still be available. For the
purposes of machine loading in the
factory, the Ruegg Naegeli Production
Control machine will be utilised.

Against each group of machines, a
colour plastic strip with a length
representing the number of machine
hours involved for the operations on
the particular order is fixed in a
specially designed bracket so that the
total linear length of all the strips
will represent directly the load in
machine hours at any time.

At a glance from the board, the
Production Department wil] be in a
position to keep a track on machine
loading and have up-to-the-minu‘e
information regarding the capacity
available in each machine group for

the absorption of the future production
orders.

Plant Efficiency

From the detaileg planning of
manufacturing operations, the actual
time that should be taken on the
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various jobs in the plant is known ?nd
this is compared with the actual time
taken. In every manufacturing unit,
due to several reasons, the actual time
taken differs from the actual time
allotted as per the operation plans and
the difference between the two figures
represent the loss or gain in the
machine hours from which the
efficiency of the plant with respect to
each machine group is recorded. Such
losses are analysed under the various
headings such as machine breakdowns,
inefficiency of operator, inefficiency of
tooling, defective materials, ete. and
the Planning Department investigates
the reasons for such losses in machine
hours and take necessary action to
prevent the future leakage of machi
nery capacity due to such reasons.

Cost Control

Planned production serves as a
means of waste elimination and cost
control. It is most essential that the
coaches should be produced in the most
economical manner and the aim is to
bring the cost of production to as low
a level as possible as compared to the
cost of coaches that were being
imported. To ensure this, strict
vigilance will be maintained in the
factory on the various items  of
expenditure,

The production documents, the job
cards and the material requisitions
when completed afford the necessary
data for ascertaining the cost of direct
material and labour. The overhead
expenditure of the factory is separately
ascertained as indirect charges for each
shop by booking of the expenditure
against the various items and for this
burpose special standing expense num-
bers are issued for each shops. The
factory is divided into various shops
for this burpose, a shop being a U,mt
where the various manufacturing
operations carried out are similar if
nature, The overhead expendituré
cannot be directly allocated to indivi-
glual jobs and therefore is treated als
indirect expenditure. Supply of fuel

~Power, light, water, indirect materials
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and labour such as transport, deprecia-
on of building and equipment are
S0me of the examples of such indirect
€xpenditure which are collected as
actory overhead expenditure

Puncheq Card System

It is intended to introduce an
elaborate cost accounting system so
at a maximum analysis of expendi-
Wre is possible whereby a check can
€ maintained on wasteful production
and expenditure. The system of
Punched cards is likely to be adopted
n the factory and with this end in
View, the production documentation is
So designed that the relevant data can
€ transferred on to the punched cards.
e part numbering for the coach
COmponents, drawing numbers, Work
er numbering, shop and expense
Qumbers etc. had to be carefully
thought out to ensure the adoption of
e punched card system. In order
O ensure efficient cost, stores and
Production control in a large under-
taking such as this factory, a quick
3nalysis of a colossal number of figures
'S required. The quantum of clerical
Work involved would be considerable
and mechanisation is therefore the
only answer. The punched card system
fulfils this function by a series of
Processes which necessitate the trans-
Cription of the information on the
Original production documents (job

ST
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nd material requisition) into a
;:glx:is 1?1 which they can be mechan;-
cally analysed and totalled. Thl?1 tls
done by punching the various ;3
represented by digits on to the punche
cards by means of punching machme?
whereafter the punched. card 1tselh
operates the various machines throug
which it is passed. After a verification
process, the punched cards are sorted
out on sorting machines and grouped
under the various headings under
which it is desired to take totals, the
totalling being done by tabulating
machines through which the sorted
cards are passed. Such a system of
mechanical tabulation is most in
valuable for planning and production
control as it caters for the tabulation
of data required for machine loading,
scheduling, recording efficiency and
ascertainting reasons for rejections of
materials. By-a proper system of
coding, the information required by
the Production Engineer can be
extracted accurately and quickly.

These are the various means whereby
when the factory seots about its task
of producing 350 coaches gaqh year,
the inevitable operating friction will
be reduced to a minimum and clear
instructions are issued to every man
in the factory regarding the production
methods so that high man and machine
hour productivity is ensured. -
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General

HE Integral Coach Factory when
in full production is estimated to
provide employment for about

4,000 workers, But the Staff Colon
attached to the factory has been buil}t,

to accommodate 400 “w
essential category. orkers of the

The water supply scheme f
Integral Coach Factory has, the(;ref(frhee
been_ planned not only to meet the
requirements of water for production
brocesses but also for the needs of the
workers within the workshop area for
drinking and washing and for domestic
consumption in the Staff Colony. 1In
addition, the water requirements of a
Swiss Hostel, Club Building for Staff
Rest Houses for Officers and Subordi-
nate officials, Hostel for 250 apprentice
trainees, a Tachnica] School  with
attached satellite workshops and last
but not the least the horticultural
activities in the Staff Colony and
workshop area, have to be catered for

For the Staff Colony, which ié
comoletely  sanitized with  modern
fittings and water borne underground
Ze}:;gg;a{}goe tsytsséem,11 it is proposed to

0 gallons of
head per day, Assuming ﬁ\xatsgrsgs;

WATER SUPPLY
FOR THE
INTEGRAL COACH
FACTORY FROM
ENNORE

A. K. RAMAYYA,

Executive Engineer

in an average family, the following
statement gives the fotal quantity ©
water required daily :

Gallons
(a) Staff Colony including Officers’

Flats and Swiss Hostel . 85.000

(b) For workers inside the factor
(4,000 x 5 gallons) S 20,000
(¢) Manufacturing Operations 50,007
ke
1,55,000

Thls quantity, viz., 1,55000 gallons,
which represents the total require-
ments of raw and filtered water for
the factory per day, will meet the
needs of the factory during normal
times. An allowancs of 45,000 gallons
per day is, however, made for future
expansion of the Colony and increased
production in the workshops, thus
placing the total anticipated require
ments at 2 lakhs of gallons per day.

The Southern Railway Workshops
and their staff colony in Perambur
have also been experiencing muc
difficulty for water in the past. And
as most of the efforts to obtain entiré
fequiremants of water in and aroun
Perambur haq failed, a joint schem€
fosting Rs. 1155 lakhs was drawn UP
y the Integral Coach Factory iP
consultation with the Southern Railway
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Administration for pumping adequate
quantities of water from a site near
nnore Village to Perambur.
Preliminary Investigation

At the time of taking up the
Preliminary investigation for the loca-
tion of the Integral Coach Factory at

erambur in the year 1951, a scheme
to sink two or three 20 ft. dia. shallow
wells in Cooum River-bed and to
Pump the water thus obtained to the
factory at Perambur was thought of.
A trial well 6 ft. in diameter was,
accordingly, sunk in the river-bed
Opposite to mile 4/6 on the Poona-
mallee High Road upto a depth of
about 25 ft, but the yield from this
well was so poor that the scheme had
to be given up.

The feasibility of obtaining part of
our requirements of water locally in

erambur by digging wells, was next
considered. Three wells of 16 ft. dia.
Were galso sunk to depths varying
from 925 ft. to 35 ft.; but the yields
from these wells was so poor that it
Was decided not to continue these
Ivestigations any further,

A 11 inches dia. deep bore was next
tried and sunk to a depth of 150 ft. at
a place about a furlong away from the
factory premises, which, too, gave no
Promise of yielding water sufficient to
our requirements. The possibility of
oObtaining water from Madras Corpora-
tion was also considered but given up
in view of the prohibitive cost of
Purchasing the water from them.

Joint Venture with the Scuthern
ilway

At present the Southern Railway
Administration have a pumping
Installation on the North-East line at
Mile 7 (from Madras) between Ennore
and Tiruvottiyur Stations, from where
Water is being pumped through a

Inches C. I. Pumping main to
TOndiarpet Marshalling Yard and
asin Bridge. This supply meets the
fmands of the Southern Railway at
asin - Bridge Loco Shed, Madras
Centra) Station and the Railway
arshalling Yard at Tondiarpet. The
€asibility of expanding this source
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and pumping the additional yield thus
obtained to Perambur, to meet the
increasing demands by the Southern
Railway and fresh requirements of
the Integral Coach Factory, was taken
up for examination.

The requirements of water for the
Southern Railway at Perambur to
meet the needs of the Staff Colony
and the Loco and Carriage Repair Shops
was computed to be approximately
4,50,000 gallons per day. Adding to
this 2 lakhs gallons of water required
for the Integral Coach Factory, the
total requirements at P:rambur would
amount to 6,50,000 gallons per day.
Out of this, 24 lakh gallons will be
filtered water for domestic consump-
tion and for drinking inside the Shops
and this will be supvlied by a pumping
station already working at Perambur
which filters water from a nearby
Ground Level reservoir and supplies
the same through a set of five high
level tanks after chlorination.

The total combined demand for
Basin Bridge, Central Station and
Tondiarpet  Marshalling Yard is
assessed at 6 lakh gallons of water
per day. Adding to this another
4 lakhs gallons required at Perambur,
the total proposed out-take of water
from the pumping station at mile 7
would be approximately 10 lakhs of
gallons of water daily.

Pumping Station at Ennore

To meet this demand, a scheme
costing about Rs. 11-55 lakhs was drawn
up (i) to improve the source of supply
at mile 7, (ii) to electrify the existing
diesel driven pumps, (iii) to lay a
duplicate 12 inches dia. C. I. Pumping
main from Mile 7 North-East Line to
Korukkupet and a new 9 inches C. L
Main from Korukkupet to Perambur,
(iv) to build ground level reservoirs
and pumphouses at Mile 7 North-East
Line and Korukkupet, (v) to take
electric supply from the Madras
Electricity System, (vi) to acquire
additional land around the water
supply source, etc.

The area where the pumping instal-
lation of the Southern Railway at
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Mile 7 North-East Line is located
consists of a sandy stretch about
1/2 mile in width between the sea
coast and the railway line and about
5 to 6 miles in length. Open excava-
tions in this sandy bed upto a depth
of 10 ft: to 15 ft. yield fresh water
which is free from salinity and is
drinkable. The Southern Railway are
at present, having 3 shallow excava-
tions, about 10 ft. to 15 ft, deep and
approximately 10,000 sq. ft. in area
{rom where the water ig pumped
towards Madras. In order to augment
he supply of water in these op=n
reservoirs, long and narrow gulleis
varying from 1500 ft. to 2,000 ft iy
length, were also dug attach’ed to éach
res=rvoir, From = the reservoirs
referred to ahove, the Southern Rail-
way obtain 434 to 5 lakhs gallons cof

water i
e 9%%1' day commencing from the

During the investigati
' gations b
S;)L;;}}ern Railway in the early itatg}:;
O this source, a series of shallow bore
mostly upto 45 ft. below ground leve?
and occasionally upto 75 ¥t were put
In at intervals of about .200 ft pstlo
gxamlne the underground stfata
rom these experiments, conclusioné
were dravs{n that the whole of this
area contains one trough of sub-goil
water, ovgrlaying a clayey stratum
which vares in thickness from 920 1o
50 ft. This sub-soil water level natur-
?/lalx}'; Shias seasonal 1ﬂuctuations and
23S In any normal vear
500 MSL and—200 MSL, beg‘clg:?io:
ally, fluctuations as much as + 11-06

MS — 5
obslgrv eaél,d 500 MSL were also

The existing diesel pum

gallons of water per h
head is insufficient to 1;) np di
Basin Bridge, an intermgdgga gltifnc e
statlor_l at Tiruvottiyur was it
Pumplqg 18 now done from each of the
{ﬁservmrs for 8 hours at a stretch ]
at, through the 9 inches pum’iSO
main water is bumped at the ratg r(x)%
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20,000 gallons per hour—round the
clock. The depression in the water
level at any one of the reservoirs
during this period of 8 hours was foun

to be not more th i —2:00
MSL. an 4 inches at

In order to pump 1 million gallons
of water per day as now proposed, it
was decided to lay an additional
12 inches dia. C. 1. Pumping main from
Mile 7/12 to Korukkupet Station it
addition to the existing 9 inches di&
Pipe. There will also be 3 new 9 inches
line from Korukkupet to Perambur:
The duplicating of the pipeline from
mile 7/12 to Korukkupet will have the
advantage that, in thz event of one O
the Pipes bursting or being put out of
commission for repairs, the other pipeé
can still be used for pumping the
essential  raquirements = of  water
without stoppage,

With a view to improve the sourcé
of supply, experiments were also
conducted by ~the Integra]l Coach
iFfa:}tlcéry with deep tube wells to see

re was a possibility of tapping
underground water-bear?ng flayer;'? i
any, which can supplement the surface
water. If these experiments were {0
succeed, the subterranean source woul
be capable of considerable improve:
ment. It was, however, feared that by
going below the clayey layer within
distance of 1/2 mile from the sea coast
there existed a possibility of contam’
nation of the entire area by sea watel
}n the long run, if not in the immediat®
uture. As ap experiment, a deeP
tube well of 8 inches dia. capable ©
giving 15,000 to 20,000 gallons of water
Per hour provided suitable water
bearing strata were to be met with
Was tried in this area, The watel

that was met with b

elow 67
{)rom ground level, when tested
Yy the Analyst, was reported

® bure sea water. Thus, the schem®
;0 dtap sub-soil water at lower dept?
o2 to be abandoned, Great prec2¥
1008 were also taken to plug the bOI?

;:ement concrete, so that the SUb'Soﬂ
€a water may not seep through

hat was put in the clayey strata with
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10le and contaminate the fresh surface
Vater above. It was then decided to
Sink five 20 ft. dia. shallow wells upto
3 maximum depth of 25 ft. as the
st step to improve the source of
SUpply. ‘The point in favour of the
shallow wells as against the open
teservoirs was that a great deal of
Water will not be wasted through
€vaporation,

Individual pump houses would be
Provided at each of these five sources
With low lift automatic electric pumps
Pumping into a czntral open ground
evel reservoir of 1 lakh gallon capa-
ity at mile 7. Two automatic pumps
With a head of 50 ft. and capable of
Pumping 20,000 gallons each per hour
Will be installed at each of thesz wells,
One for working and the other as spare.
At the central reservoir at mile 7/12,

re will be a pump house with
electrically driven high lift pumps,
Pumping water to the intermediate
Pumping station at Korukkupet
hrough the old 9 inches and the new

2 inches C. I. Pumping mains. From
Calculations it was found that 3
Numbers of electric pumps will be
required at this house with a capacity
of 30,000 gallons each per hour, and
Capable of pumping against 150 ft.
ead ; two will be working at a time
and one will be spare. The main
advantage of the central collecting
reservoir is that it dispenses with the
Necessity for installing high lift pumps
at each individual source if they were
to pump directly into the pumping
main, With the proposed 5 additional
wells and 3 existing ground-level
teservoirs, 16 such high lift pumns
would naturally be raquired, and this
Is obviously a costly proposition. At

e central pump house remote control
SWitches for operating the automatic
low lift pumps at each of the sources
Will be installed.

. 1t may be asked as to why the
‘ndividual pump houses cannot be
eliminated by having long suction
Plpes from the central reservoir 1o
fach source of water or why syphon
arrangements could not be made to
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syphon the water from the individual
wells into the central reservoir. Both
these ideas have, after careful thought,
been dropped as such long suction or
syphon pipes at great depths are
likely to be sourczs of permanent
trouble. The prevention of the air-
leaks in those pipes would be difficult.
In view of thesz considerations, indivi-
dual low head pumps at each source
were considered the best. The only
objection that may be raised against
this scheme is that the number of pump
drivers will have to be increased,
resulting in increased running costs.
Pump drivers at each pump house can
be eliminated by making the pump
sets fully automatic at an additional
cost of about Rs. 4,000 to Rs. 5,000
per set. Only the central pump house
will be maintained by a pump driver
who will control the other low ‘lift
pumps at inqividual sources through
remote control switches installed in
the central pump house. This would,
therefore, mean that just one driver
per shift is all that is required to look
after the entire pumping installation
in this area.

A two-lakh gallon capacity masonry
ground level reservoir will also be
built at Korukkupet Station to receive
all the water from mile 7 and pump
the same to Basin Bridge and
Perambur high level tanks. Four high
lift pumps, each capable of pumping
500 gallons per minute, will be installed
here, of which two will have 150 ft.
head and the other two 300 ft. head.
Of the four pumps, two will be work-
ing at any one time and two will be
spare. The 150 ft. head pump is for
pumping water direct to the high level
tank at Basin Bridge and the 300 ft.
head pump is to pump water to the
high level tank at Perambur. By
direct pumping to the high level tanks,
the necessity for installation of booster
pumps at the foot of the high level
tanks is eliminated. At the same time
there will be sufficient pressure in the
pipe lines to fill any other intermediate
high level tanks were they to be
erected at any future date.
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"T"HANKS to the rapid strides made
In the development and applica-
tion of electricity in recent years

electric motive power has come to bé

regarded as the vital back

industry.  Availability of azzgiat%f
reliable and cheap power supply is,
theljefore, of primary consideration in
deciding the location of any large scale
industry, and this criterion, no doubt
influenced the choice of Perambur for
the location of this important manu-
facturing -project of the Indian
Rallways‘ under the first Five Vear
Plan. With the Basin Bridge Thermal
Power Station of the Government of
Madras nearby and the proximity of
their Korattur 110—66/33/11 K.V
Tie station which links up the former
with the Mettur, Moyar and Pykara
Hydro Electric Stations into a * Grid’
permitting interchange of block power
between the Hyd2l and Thermal
Systems and assuring, therefore relj
ability of continuous adequate po .
supply right round the year, Perzf}m‘gs;

h inde=
h }?(s)’i Cefndevd, been a most suitable
With  the large 110/33/11 RV,

Korattur Substation being only aboyt

3 miles awav, it was finally decided

jointly by MES. and ICF. Adminjs.

tration, to construct g double circuit

v

POWER
DISTRIBUTION &
LIGHTING FOR
THE INTEGRAL
COACH FACTORY
PERAMBUR

G. N. UPADHYAY,
B.sc. (Engg) amaie.
Dist. Elec. Engineer, ICF|PER.

11 KV. feeder from the Koratt
Substation to the factory site. One ©
the circuits would be strung initially
to meet the growing power demand ¢
the factory and the second circ!
added later on with a year to meet
the increased power load graduany
rising till factory comes to full produ¢
tion, the supply being subject to 2
minimum annual revenue guarante€
of 10 per cent on the total cost ©
extension,

The work of permanent H.T. supply
was, however, delayed since !
question of advancement of the entir®
cost of extension as loan to the Madras
Electricity Department was raised
view of the then stringent “ ways a1
means” position of the State Gover’;
ment. After further negotiations and
with  improvement in the Stat¢
Government’s financial position, the
work of 11 K.V. double circuit with
both the circuits strung initially itself
was taken in hand early in 1955. he
double circuit 11 K.V. Aecrial maif
terminates outside the Workshop Oﬁ
three pole structures and throu®
Isolators, two separate three core
inch H'T, cables are taken undergrour‘t)-
in Shop area to I.C.F, Receiving SY
station, wherein they terminate he
Metal "clad switch cubicles © t

Typj
Pical L.T. Switeh Board in the Integral
Coach Factory Substation

i\gfs, with their metering equipment
Sisting  of maximum K.W. and
1/'2 PN meters to record peak load on
reco ourly basis and K.W.H. meters to
the'rd total units consumed as per
Ir bulk supply tariff for H.T. Supply.

m;r(ile 11 K.V. permanent supply was
N € available to the IC.F. on and
thom 23-3-1955. The 11 K.V, supply to
& factory was officially switched on
an impressive ceremony on 29-3-35

By Shri G. Pande, Chairman, Railway
Oard,

éC.F. Receiving Station and
Ubstations

thThe 11 K.V, H.T. bulk supply from
ree _Madras Electricity System s
o Ceived on a 9-panel drop-down draw-
ot truck type 11 K.V. Switchboard
sitStaH.ed at the I.C.F. Receiving Station
Thed in the heart of the factory area.

€ Receiving Station H.T. Switch-
%ard comprises two sectjons, linked
Se tby a bus-section O.C.B. and each
I‘eC lon has four panels, onz for
tcelvmg the M.E.S. feeder, one for
foe‘ out-going workshop feeder, one
thr the out-going township feeder and
ouefc last being spare unit. The two
(]-15g°1ng.workShop feeders, each 3 core,
for $q. inch PILC DSTA H.T. cable,
Conm a closed H.T. ring main and
SiteneCt 7 tee-off ring main Substations
mad at load centres in the different
feegufacturing shops. The township
DSTer (3 core, 000225 sq. inch PILC
0 A HT Cable) feels an overh{éad
upt . single circuit line stretching

O the staff colony and connects
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three outdoor Substations—one for the
Administrative Office, the second for
the Basic Technical Training School
and the last for the Colony. 16 Power
transformers—2 of 750 KVA capacity,
11 of 500 KVA capacity and 3 of 150
KVA capacity—are spread over these
10 Substations based on the magnitude
of loads to be catered for.

The Substation in Machine Shop
was completed and brought into
commission on 29-3-55 along with the
inauguration of the Receiving Station
and the remaining Substations were
energised subsequently as machines
in the Shops were erected and put into
service or load position warranted the
same,

All the Substations are of the
enclosed busbar type, with 400 V.
3 phase 4 wire standard voltage on the
1.V. side and with transformers delta
connected on the High Voltage side
and Wye-connected on the low tension
side. The in-coming and out-going
H.T. supply at each Shop Substation
is controlled by oil immersed load-
breaking type isolators. Drop-down
draw-out truck type 11 K.V. O.CB/’s
on H.T. side and metal-clad O.C.Bs. on
LV. side provide control for trans-
formers in Shop Substations, while in
the out-door Substations, the H.T.
control is by air-break pole mounted
isolating switches combined with drop-
out fuses. The Substation L.T. switch-
boards comprise transformer L.V,

9-panel 11 K.V. Switch BO.aI:d in the
Integral Coach Factory Receiving Station
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0.C.B’s with adequate number and

size switch-fuse feeder units lined up
on either side thereof.

In view of the tariff conditions which
discourage low power factor of demand.
static powar capacitors of sizes ranging
from 50 KVAR to 200 KVAR and
aggregating to 2200 KVAR capacity,
with individual control gears on each
units, are being installed mostly in the
Shop Substations and the remainder at
suitable locations across low power

factor machinery in  the Shops
themselves.

- Emergency or low load period feed-
ing from one or two Substations to
others has been provided for by

suitably looping up the different Shop
Substations by inter-connecting L.T.

cables.
In line with Government polic
efforts have been made in I.CF. Izo us};;

indigenous make equipment and it is
gratifying to mention that all I.CF.
power transformers arz of Indian make
manufactured at Bombay.

Load Summary and Capital Cost

The factory has the initial target of
manufacturing 250 Broad Gauge
passenger coaches in the first stagz,
and 350 B.G. coaches when the second
and final stage is reached. For the
first _stage production targst, 572
electrical machines,including 260 port-
able DC. arc welding sets and
aggregating to about 10,000 HP
connected load have been installed.
When the_ final target of 350 coaches
per year is attained, it is anticipated
to have in all 932 electrical machineg
including 480 welding sets, with a total
connected load of about 15000 H.P.

The maximum power dem
the ultimate target of 350 coa:}ﬁg pf(e)e:
year 1is expected to be 2,000 K.Ws,

with an annual energy consumption
of six million units,

The electrical portion of this facto

project has been estimat
Rs. 62'84 lakhs, el toc

ry
ost

. different loads and are run in conver:

October 1959

Power Distribution in the Shops

Capacity and location of the various
Substations have been determined by
the loads of individual Shops. Each
Shop has its own peculiarity in load
and load conditions. Presses, PO
and Butt welding sets in “A’” Shop
(Sheet Metal) compare difterently
with Furnaces, heavy hammers and
chemical plant in “D” Shop. In “B
Shop (Assembly) the load consists
almost exclusively of hundreds ©
small portable welding sets, fe

through interlocking plugs fixed UP’

on various jigs and fixtures suitably
located to facilitate working.

The factory is equipped Wwith
machines of the most modern contl:
nental design incorporating latest
electrical techniques.” They rang®
from small lathes, grinders, drills and
portable welding sets to large Hydraw
lic Presses, Compressors, Guillotine
shears, 248 KVA Spot and Butt welding
machines, 200 KW furnaces, nicke
plating, chromium plating and anodiz-
ing electrolytic plants and 350 H.P-
synchronous motor driven rotary aif
compressors, each of 1350 c.ft. per
minute capacity.

The various factory electrical
machines have special features like
electronic devices for precision work:
ing, D.C. rectifier opzration for suré
and accurate control, Ward-Leonard
control for variable speeds, thermoS
tatic devices for correct and timely

c(t)ntrol of heat treatment processeS:
ete.

The power distribution in the Shops
for the various electrical machine’
and plug points is done on what may
be termed as the “cascade” system™
The outgoing cable feeders from the
various Substation L.T. switchboal
vary in size from single 3 or 34 x U7
5q. inch PILC DSTA cable to Wi
3 X 03 sq. inch PILC DSTA cables ff

tional main and subsidiary cabl®
;crenches laid along and across the
ength of the Shops alongside colum™

October 1 955

The feeders terminate on primary
feeder pillars sited at load centres
91951_3 to the Shop columns with the
Minimum encroachment on working
SPace in the Shop floor area. Each
Out-going feeder from the pillar
Connects  a main distribution board
Slmilarly sited, which in turn feeds
Sub-distribution boards and thence the
Individual machines. Different types
of feeder pillars and distribution
Oard with incoming and outgoing
SWitch-fuse units ranging from 15 ainp.
Capacity to 300 amps. capacity have
€en used in this planned distribution.

Large individual loads are fed by
Separate feeders directly from the
ubstations, Most of the machines
Jave been provided with their own
Individual lights of modern design tor
Precision working.

For the operation of portable welding
Sets in the various Shops, adequate
Dumber of 3 phase interlocked power
Plugs are proviied on the Shop
Clumns or on the jigs themselves to
Suit the individual convenience. Simi-
larly a numbar of single phase
Interlocked plugs have been installed
On the shop columns and on the jigs

emselves for the operation of electri-
al hand tools and small tools to suit

e convenience of work. For safety
easons, provisions have also been
Made for single phase 24 V. plugs for
Ispection lamps.

For operating the heavy pneumatic
h,ammers in the Smithy Shop and other
air-operated tools spread over the
different Shops, 6 Nos. 350 H.P. auto-
Synchronous motor driven rotary air
Compressors, each capable of delivering
1,350 ¢.f. of air per minute at 120 ps.i.
Pressure are being installed with
ooling tower 13 ft. square and 25 ft.

gh with spray nozzles and requisite
Mumber of pumps.

To provide good storage facilities for
oated electrodes, a 5-ton self-contained
SYD(? Dehumidifying plant, with a
'Milar unit as standby and the neces-

_cooling water circulating pump-
Sets is being installed in the Electrodes
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Storage Room in the Stores Shed
(“ H” Shop). The plant maintairs the
inside conditions at 40—42 per cent
relative humidity and temperature not
exceeding 5°F above the ambient
temperature so that the electrodes do
not get wetted when removed from the
storage.
Shop Lighting—Interior

The illumination of largz modern
industrial workshops presents problems
both psychological and technical. With
the increasing realisation of the import-
ance of visual comfort in stepping up
the outturn of modern workshops, the
psychological aspect has been assuming
more and more importance than the
technical which is more cr less a simple
and straightforward affair. This factor
along with economy of operation and
maintenance have been taken into
account in  designing the shep
illumination.

The intensity of general illumination
provided varies from 4 to 7-foot candles
according fo the actual requirements
of tte Shkops and Shop sections, keep-
ing in view the provision of individual
machine lights for precision work.
Likewise, the type of lamps installed in
tha different shops varies according to
the heights of the shop bays and the
specific requirements of the Shop
sections. Thus, twin 80-Watt industrial
fluorescent light fittings have been
installed in bays where overhead cranes
run, while twin 40-Watt industrial
fluorescent fittings have been used in
other sections. Owing to the roof
being as high as 44 ft., 250-W, high
pressure mercury vapour lamps in RLM
reflectors have been installed in the
Assembly bays. The Stores and other
ancillary sections have been provided
with 200-W filament lamps in 14 inches
dispersive reflactors.

Shop Lighting—Exterior
The uncovered area between Shops is
lit up with 250-W flood lights enclosed

_in tiltable reflectors designed for flood

lighting downwards and forwards. The
main roads inside the factory area and
approach road are provided with
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mercury vapour street light 1
Qittll?%s,cmounted on indi\trgidualallltie}"i1
or et sige o s ied in & ig zag
0 e roads. 10 N
1000-W gas-filled flood 1 jectors
\ C ight
On't high tubular mast§ lo%giiz?togi
suitable _points provide  general
%xtgrnal lumination of the Shops
faecstléies,b compound lights along 111)1(-.;
I'y boundary wall and police lights

for securit
. Y  reason
provided. s have been

Cranes and Traversers

Quick operatin
ting haulage devi i
l;lcizlavy production shops are 1r:,dllcse S'enm
e to economise time, moneypansci
l in the Inegral
z‘ggtory, this requirementg has Cg:gg
ad V&l;&;‘aelg_ fllﬂﬁlled. Besides, self
. lesel trucks ¢ ing 1
gzzﬁmals 12nzsi1<31e and boer;‘\;?gelrrllg Ssil?)égé
are 0s. 5-ton E.O
1 Nos. 20/5-ton EOT. crames 4 Nos.
ei )o? gantry cranes and 2 Nos 75“th.
théc rl;llcc)vggl tytpe ftraversers to ;assist 1?1
ent of materials insi
Shgps and along the productiolriielint;1 ¢
are copper elzctrolytic :
cond
Ssllllli)tpacl))ﬁtedﬁ on porcelain reel insuligit:g;i
columny xed by brackets on to Sho;;
1S provide power supply for the

while independ-

Installed for trans .

- portat -
from ground floor tolortlhof materials
vice versa. e top ard

Electric Repair Shop
To enable maintenance,

T. electrical .
full-fledged  electrical 1o Pment, a
: cal i ’
with a floor area of 11,01(.\;(‘)31);; ftS}}ll?s)

been set up in “J» Shop. The Repair
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Shqp equipment include an up-'ﬁo'd""“e
and comprehensive meter testing
board with substandard grade testing
instruments, one 3 ft. dia. x 4 ft. de€P
thermostatically controlled, vacuum/
pressure impregnating plant capablé
of handling the largest piece of elect’
cal apparatus, namely, the rotor of th®
350 HP. motor of air compressors
automatic coil winding machines
electrical drying oven for drying OY
windings, H.T. oil testing set, ¢
welding sets, lathes, shapers and other
workshop  machines, In additio®
portable apparatus like precisio?
instruments to test insultation, resist:
ance and other electrical quantmes
rotating sub-standard metars to chec

and calibrate energy meters, oil driel”
%‘fgg;glégf, Itg::c., are equipped in, e
site tests ag v%gzlill.r Shopto. faclit

Offices and Colony :
Electrical Installa%,it‘m
thThe general electrification outside
e factory mainly consists of —
D) Administrative Building.
Alr-conditioning and

Lighting
((%; 'II‘Echnical Training School. |
.Fi.ts.Colony and Officers
(4) Amenity Buildings and othe
ancillaries,

Air-conditioning

Owing to local we itjons
ML ather condition
?tnia‘SiV%ﬂablhty of limited floor spacé
necessane found both desirable an
threesatry to air-condition the entir®
build{s oreyed Administrative Officé
cases ng teXcept the corridors, stal”
rooms entrance foyers, ang Canteel
inoent: SO as to provide comfort aR
of tpove for the most efficient workin
COndif?‘ Organisation, The 195-ton aiF"
area l?mng system serves a total flo0T
air of 45,100 sq. ft. covering a total
and°ﬁ2§“,§;"e“8‘d space of 473900 cft
inside condir}cig,e;lgned for the following

76°F—80°F temperature, dry bl.llb
ﬁnd  60—65 per cent relativVe
umidity with two fresh 37

October 1955

Changes per hour, and a limiting
air velocity of 30 ft. per minute
at head level in the rooms.

.. The air-conditioning plant room with
s cooling system and out-door
lectric Substation having 2 Nos.
150 KVA 11 KV/400 V. power trans-
bOI‘_mgrs is located in a separate
uilding behind the Administrative
ffice, leaving a passage of 15 ft.
e air-conditioning plant comprises
malnly:
3 Nos. 65-ton single stage reciproc-
ating compressors coupled by
V belt to 75 HUP. slip ring
eleciric motor, complete with

fly wheels, shut-off valves,
unloader, hi-low pressure stat,
ete.

2 Nos. 100-ton shell and tube

condensers with liquid line
valve, relief valve, etc.

6 Nos. direct expansion finned
type evaporators.
2 Nos. 15 HUP. motor driven

725 R.P.M. air Dblower fans
each of capacity 29, 1000 c.fm.

2 Nos. 12’5 H.P. centrifugal water
pumpsets each of capacity
300 G.P.M. and 70 ft. head
and air filters, valves, indica-
tors, temperature and pressure
controls, duct-work, etc.

The plant room has space provision
for one spare unit of the essential items
among the above to provide for future
expansion and breakdown and ensure
efficient functioning of the plant.

The air-conditioning plant works on
the compression refrigeration cycle
With direct expansion type refrigerant
evaporation. The Freon 22 refrigerant
liquid is allowed to vaporize freely
at low pressure in the evaporator by
the absorption of heat from the warm
lr in the process of its cooling work.
¢ vapour is drawn in by the
Compressor at 70 lbs. per square inch
8auge pressure and 40°F temperature
COmpressed to 213 lbs. per square inch
§auge pressure and 105°F temperature
vnd delivered to the condenser. The

apour under pressure is liquefied in
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the condenszr, its latent heat of
vaporization being absorbed by the
condenser cooling water. The liquefied
refrigeraat is fed back to the cooling
coils of the evaporator, and after low
pressure expansion and evaporation,
the refrigerant is drawn into the
compressor at 70 lbs. pressure and the
cycle is repeated.

In the other cycle of operation
which goes on simultaneously, the hot
return air is passed through the
cooling coils of the evaporator and,
after being cooled in the process to
50°—55° F temperature, is delivered
by the two blowers at a velocity of
1,800 ft. per minute into two sets of
G.I sheet metal supply air ducts, each
5 ft. wide x 3 ft. deep, which are
enclosed in 8 ft. wide x 5 ft. deep
underground R.C. ducts and project
into the building upto the corridor,
one on either side of the Entrance Hall.
The cold air ducts then rise vertically
upto the top of the building with
branch-off ducts in the east and west
corridors in the different floors,
stretching out side-wards to the ends
of the building and subsidiary ducts
connecting the inlet grills fixed on the
walls of the different rooms above
door level. The rectangular shaped
grills are of adjustable type, made of
oxidised copper and of standard size
29”7 x 5", their number varying
according to the size of rooms air-
conditioned. The return air from the
rooms escape through another set of
non-adjustable grills into the annular
space outside the supply ducts over the
false ceiling and the masonry of the
building which forms the void between
the main air supply ducts and its
enclosing R.C. duct back into the
blower room via the large air filters
fixed in the blower room.

The three-storeyed Administrative
Office building is provided with
modern concealed conduit wiring type
electrical installation to cater for an
illumination of 8 ft. to 10 ft. candles
by means of decorative multi-tube
fuorescent fittings, ranging from 2 ft.
to 4 ft. lengths, with special directional
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type fittings in locations like Drawing
Office, Laboratory, Museum Hall, etc.
The large neon-sign bearing the name
of the factory to be provided on top
of this building make ihe factory easily
a significant landmark over a large
area around. Amenities provided in
the Administrative Office include,
besides the air conditioning of the
entire  building, a passenger lift,
capacity 6 persons plus the lift attend.
ant, located to the west of the
Entrance Hall and serving all th= four
floors. The lift works on the semi-dual
control system incorporating both car
switch control and automatic push
button control so that the lift can be
operated by an attendant during busy
periods and by the individuals at other
tlmes: Also an Office lift, 110 1lbs.
carrying capacity and serving all the
four floors, with automatic push button
control has been installed to the west
of the East end staircase for carrying
drawings and files from one floor to the
other, The lift machinery for both lifts
are located in lift rooms built directly
on top of the I'ft walls. Cal] bells
lumlpqus indicator system and other
requisites for efficient functioning of
the organisation have also been pro-
vided in the Administrative Office.
The approach road and frontage of the
building are lit with decorative

mercury vapour dome lights sy ort
on R.C.C. posts. g pported

Technical Training School

The Technical Trainin Sch
attached to the factory for tgrainingogé
Mechgm_cal Apprentices commenced
functioning in March 1954 with a
modest wor::shop and its electrical load
Tequirements was met initially +
the Southern Railway temporg*y Ii.o'rI‘n
supply. Owing, however, to the rapid
development of the Institution, a
temporary 150 KVA 11 KV,400V out.
dooy Substation was specially installed
behind the school building " in April
1955 and supply was switched over tc;
the_ permanent 500 Kva Technical
Training School Substation later this
year. The School Workshop  loads
comprise portable are welding  sets
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lathes, grinders and other WorkshopP
machines, one 60 H.P. air compressors
etc,, aggregating to over 500 H.P.

LC.F. Colony ani Qfficers’ Flats

A housing colony with accommOdai
tion for 412 families of differed
categories of essential staff has been
buiit up within two furlongs from the
factory proper. All thes: quarters
Including those meant for Class
staff have been electrified. Besides
lights, ceiling fans and convenience
plugs have been provided in certaill
types of quarters as per the prescribe
Railway standard in this regard, LC.F-

Officers’ Flats at Perambur Frave been
electrified,

The Colony roads are adequately lit
with street lights and the childrens

park with mercury vapour lamps
mounted on R.C.C. lamp posts.
Utility combined with a decent

degree of comfort has been the key-
note in regard to the lighting of the
residential colony.

Institute, Rest House for Subordi-
nates, Primary School, Boarding House
for Swiss Technicians and other ancil
lary buildings have besn provided wit
lighting and fans with frontage an
approach well lit-up.

The approach to the Main Works
Entrance of the factory is lit-up with
mercury vapour post lights. The Rest
Shed-cum-Canteen building meant for
refreshments and recreation for factory
staff is provided with a Food Lift
carrying capacity 110 lbs. and suitable
for automatic push button control.

Staff Amenities

Adequate number of water coolers
located at convenient points in_the
offices, workshops and service buildings
provide cool drinking water to stafl
Bracket and pedestal type air circ®
lators are being installed in the ShopS
to afford comfort to the working stafl
and improve the efficiency of thel
turnover, Announcing equipment 4
transmit messages, instructions aP%
lunch time music as well has bee?
provided in the Shops.
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Telephones

150 Railway telephonas connected to

the  400-line automatic  telephone
€xchange recently erected by the
Southern Railway at their new

erambur Exchange and 50 Oriental
telephones connected to the P & T

ain Exchange provide adequate tele-
Phone facilities, internal and external,
i the Offices, Workshops and Colony.
I addition, quick inter-communication
acilities by means of inter-communi-
Cation sets between Principal Officers
and Key Executive Staff in the Shops
ave also been provided for.

Pumping Installations

Two lakh gallons of water per day
are required for the I.CF. To cater
for this
fequiremeants of the Southern Railway
at Basin Bridge, Central, Tondiarpet
and Perambur, a jo'nt scheme with
the Southern Railway Improvements
to Ennore Watering Arrang=ments’
Was approved by the Railway Board in
1951 at a cost of Rs. 11'55 lakhs for a
total supply of 125 lakh gallons of
Water per day, the total cost being
borne equally by the ILCF. and the
Southern Railway. The scheme, which
8 under execution by the IC.F.
Snvisages :

(i) Establishment at Ennore of a
onz lac gallon capacity open reservoir
and a Central Pump House with
4 Nos. 30,000 G.PH. 150 ft. head
Centrifugal water pumpsets to pump
all available water in this area to the
Open reservoir at Korukkupet with a
Storage capacity of 2 lac gallons.

(ii) Replacement of existing oil
fngine driven pumpsets in the existing

ump Houses, each fed by an open
8ullet in the sand bed at Ennore, by
Slectric driven pumps of capacity
20,000 GP.H. and 50 ft. head with
dUtomatic remote control from the
ntral Pump House and local float
:Wltch control on suction side, to pump
Ce available gullet water to the
ntral Pump House reservoir.
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iii) Sinking two 20 ft. dia. wells at
Etnncgre)and ins%allation of two 20,000
G.P.H. and 50 ft. head vertical spindle
turbine pumps in each well with
remote control from the Cen_tral
Pumphouse and local float switch
control, to pump water from the wells
to the Ceniral Pumphouse reservoir.

To cater for the above pumping
loads, a separate 11 K.V. H.T. point of
supply is being taken from the Madras
Electricity Department near the
Central Pumphouse and an outdoor
11 KV/400 V Substation, with 2 Nos.
150 KVA transformers and necessary
HT. and L.T. switchgear are being
installed.

(iv) Installation of 2 Nos. 30,000
GPH., 300 ft. head and an equal
number of 30,000 G.P.H. 150 ft. head
electrical pumpsets at Korukkupet
intermediate pumping station. The
formsr two pumps pump water
through 12”7 water main direct to
High Level Tank near the Perambur
Filter House for serving the Perambur
area and the latter two wunits to
deliver water through 9”7 main to
Basin Bridge High Level Tank for
serving Loco Shed, Central Station,
etc. To cater for this pumping loaq, a
separate H.T. point of supply is being
taken at Korukkupet from the Madras
Electricity Department and an Outdoor
11 KV/400 V Substation with 2 Nos,
150 KVA transformers and necessary
HT. and L.T. switchgear is being
installed near the  Korukkupet
Intermediate Pumphouse.

For water supply to the service
buildings, children’s garden in the
Colony and emergency water storage
in the factory area, small pumphouses
with electric water pumpsets have
been built at convenient locations.

A sewage Pumphouse with 2 Nos.
70 GP.M. and 45 ft. head sewage
pumpsets have been installed in the
factory area for disposal of the factory
sewage. The existing sewage pumpsets
in the Sewage Pumphouse of the
Southern Railway at Aynavaram
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serves the 1.C.F. Colony as well but,
owing to inadequacy of capacity these
have been replaced recently by 2. Nos.
15 HP. 350 G.P.M. and 56 ft. head
electric pumpsets.

Earthing

Proper earthing is one of the vital
points in Electrical and Tele-communi-
cation system. It ensures safety to
human life and safety-cum-stability to
the Electrical equipments by providing
a safe and sure discharge path to
ground for abnormal voltages and
currents and maintaining th2 non-
current carrying parts at zero potential.

All the Substation gears and electri-
cal equipments in the Shops and
Township are efficiently earthed by
two independent earths in conformity
with the latest L.E.E. regulations. Two
copper earth plates 2° x 2° x 1/4” are
laid vertically 8 ft. below ground level
at either ends of the shops and
connected together by two 17 x 1/8”
hard drawn copper strips run along
side walls of the Shop cable trenches,
thug providing two earths for electrical
equipment installed in the Shops and

also earthing for Shop columns
throughout.

Each Substation has two independent
earth plates of the same size, similarly
laid, providing two separate earths to
H.T. and L.T. equipment in Substation
and also solid earthing for the neutral
on L.T. side of transformer.

All electrical equipment in Shops
and Township are solidly earthed by
copper strip 17 x 1/8” or 1/2” x 1/1%"
and 7/18” standard copper wire with
terminal to suit the current carrying
capacity of the equipment., For testing
purposes and for ensuring efficient
earthing, 2 G.I. or CIL. pipes wilh
staggered perforated holes have been
brought up to ground level for testing
and pouring in brine water to ensure
good earth.
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All aerial mains,—H.T. and L'l“/g
have been provided with two runnif .
earth wires of suitable galvamsed 11't°r
wire, located below the main cond_“cb(;e
and forming guard-cradle upto suxta‘ 0
distances on either side of the pOIebfor
ensure proper earthing and also s
effectively grounding the conduct‘?re
for safety reasons, in case copper W'
snaps. The running earth wires df6
connected to earth plates at 4 10 7
points per mile of transmission l}ﬂn
and as far as possible, at Junctloe
points of the aerial main, separan
individual earth plates have bees
provided. Suitable lighting arrest€™
efficiently earthed, have been provk
on both HT. and L.T. aerial mains 2
vulnerable  points for conducti®®
lightning surges to ground witho¥
endangering life and equipment.

Conclusion

The electrical organisation of ‘hle
factory comprises Indian perSonr?ié
and all basic preparatory work hh
survey, design and planning of !¢
electrical works have been done locally-

Except air-conditioning and houS®
wiring jobs, all the electrical WOfll(s
have been executed departmenta\l?’J
with the aid of unskilled, skilled 2?

supervisory staff of the elegtrica
organisation of the project. Owing d
the dearth of well experienc®

technical hands all-round, efforts have'
been made, right from the commenceé
ment of the electrical works, to recruln
trained and experienced technical mer
and given them the benefit of furt}t‘ee
experience by engaging them on *
different construction works so a5 4
have a nucleus of thoroughly traif®
and competent technical staff. )
men who thus acquire intimate kpo

ledge and experience of the int”cﬁ .
details of the equipment and inst2

tions, become fit to shoulder 2
responsibilities of trouble-free P
Uon, repairs and maintenance, Wiy,
the construction phase is over and ity
factory strides into production activ!

TRAINING
WORKER
CITIZENS FOR
THE INTEGRAL
COACH FACTORY

U. A. KAMATH
Principal. Technical School, L.C.E.

[This paper deals with the setting up of the Technical Training School of the

Integral Coach Factory,

ideals which have been kept in view in

HE Technical Training School of
‘the Integral Coach Factory was
inaugurated on 20th March, 1954

by the Deputy Minister for Railways,
Sri Q. V. Alagesan, acting on behalf
of Sri C. Rajagopalachari, the then
Chief Minister of Madras, who could
not be present in person. In his
Message wishing the School success,

Sri  C. Rajagopalachari made the
following observation :
“ May this School flourish. The

most important part of a factory
is its training side. It keeps the
thread of efficient work un-
broken. A factory without a
School attached to it is useful
but barren. With a School
attached, the factory becomes a
living and procreative organism
like nature’s every fruit that
carries a seed within it for
~ multiplication.”
Since that date last year, 18 months
Ave passed by and the School has
8'own  from strength to strength
“rrying out its important function.
The Railway Board, with a view to
3%ke the country self-sufficient in

j'i.“’

RPARLSE R \,

the Training methods adopted and the aims and

formulating the training policy.]

passenger coach manufacture, decided
to set up the Integral Coach Factory
at Perambur in Madras. During 1953,
whilst the initial planning for the
factory was in progress, it was soon
raalised that the large requirement of
skilled labour required from start to
attainment of full production over a
period of 4 years from 1955, could only
be met by setting up in advance,
indepsndent training facilities for the
purpose. It was decided to instal
sufficient training capacity to meet
the peak and urgent demands of the
factory after which the School will
have to switch over to normal
apprenticeship training to meet only
the wastage in the factory.

To meet the production targets laid
down, the labour force in the factory
was scheduled to be increased from
110 in July, 1955 to 3,8?0 in July, 195&
Skilled workers were (o
75 per cent of the nute® Ofther
a total of 2,545 wouldgBe
three main trades, Fitter,
and Welder. The School was, therefore,
designed to provide training capacity
for 200 Fitter, 2‘00 Welder ang
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120 Machinist apprenticag, évery year
recru:tment being half yearly. By7
1959, it was planned that the School
would turn out 1,300 Fitters, 520
Weld.ers and 725 Machinists, thereby
meeting a major portion of the demand
for skillad workers in the factory.

In  modern times, efficient
trialisation is necessar
economic stability but also for security
in times of war.” The last war clearly
brought out the fact that the military
strength of 3 nation dependeg mainly
upon the productivity of itg industries
Whlpi} In turn depended upon the
availability of skilled and trained
industrial man power. In India of
to-day, the accent is rightly placed on
rapid and efficient industrialisation.
With the stepping up of the tempo of
industrialisation, it has become increas-
ingly evident that the tempo cannot
bg maintained, let alone be increased,
without at the same time increasing

Fhe reservoir of skilled labour available
'n the country,

indus.
Y not only for

The need for increaseq productivity
and for improved utilisation of scarce
and valuable machinery stresses the
hecessity for higher and higher skills
of industrial labour. Doing a job is
Just not enough, A high rate of
performance has to be obtained to
reduce the unit cost. In spite of the
mechanisation, specialisation and
rationalisation that are taking place in
industry, the key to increased
productivity rests on the mental and
manual skills of individual operators.

In modern industry, relatively few
people are required to work in isola-
tion. Most work in graups of varying
size. The efficiency of the industrial
organisation is a sum of the efficiency
of these smaller groups. Although the
basis of the groups is occupational,
each is a social group as well. If the
social organisation inside each group
is substantially unhealthy, the industry
Is beset with the phenomena of strikes,
excessive absenteeism, discord, high
accizent rates and high labour turnover.
The problem, therefore, basically
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revolves around the physical ?{‘;‘3
mental health of the individual woT A
and whether he is prepard to be e
part of the team and to play the ga_rf)ln
with the rest of the group. Educatl m
tor industry should, therefore, &}
not only at increasing the vocatl.o?za
skill but also to promote adaptability:
develop a sense of responsibility ante
loyalty to the firm and stimula
inventiveness. Vocational training
itself will not achieve maximu
output or induce maximum happmesz
among the labour force, unless the
workers are trained to fit jn with ¢t
team inside the factory.

At the same time, a most important
rend in industrial education tO"d""};
has been the realisation amongs
employers of the need to considel
something more than mere technica
training and improvement of vocationd
skills. The pattern of society Vlsua;
lised for the country presupposes th2
all those engaged in producing
nation’s wealth would be educated
enough to be a citizen and actively
contribute to the life and well-being
of the community around him. Citizen
ship, in the modern sense, inVO}YeS
active social interest, responsibility
and participation in the happiness
around him, eagerness to be informed
and a sense of oneness with one
another and mankind. Effective train-
Ing for citizenship, therefore, depends
on the building up through social
experience of correct social attitudes
at every stage of life, starting from
childhood through adolescence an
adult life. One of the most decisive
factors in  citizenship  promoting
experience however is in the quality
of the relations existing in the Schools:
If apprentices are brought up during
their apprenticeship through friendly
and sound interpersonal relationships
wherein all are encouraged to particl
pate co-operatively, qualities of g00
citizenship are developed.

In brief, the task of training worke?
citizens for the Integral Coach FactOFZ
involves training for proficiency !
work, instruction for encouraging
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A general view of the Technical Training School and Training Workshops

Sense of belonging within the firm and
Non-vocational  education for life.
hese then are the goals which the
Training School has set before itself.

The system of training skilled crafts-
Men adopted at the Technical School
s~ without any precedent in India
Where apbprenticeship of 3% to 5 years
's accepted as standard. With a view
to meet urgently the factory production
targets, the Railway Board agreed, as
& special case, to reduction of the
Period of apprenticeship to 1} years

18 reduction is achieved by the twin
Methoq of recruiting apprentices who

efore enrolment have undergone a
Mnimum of 1} years training in their
Particular trade and by adopting more
Mproved, intensive and efficient
Methods of training. The apprentice,
N recruitment, is required to be

TRAINING WORKER CITIZENS FOR I.C.F.
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between the age group of 18 to 25, to
have passed Fourth Form and to have
succassfully completed 18 months
technical training in a Government
recognised Industrial Training Centre.
All applications for recruitment are
scrutinised and only those with the
stipulated qualifications are required
to undergo a series of tests designed to
weed out those that are unsuitable.
These include written tests in Arith-
metie, General Knowledge and Sketch-
ing, a practical trade test, a games test
to test the candidate’s endurance and
stamina and finally an interview. So
far as the aporentices are considered,
excellent material has been forth-
coming who have been very eager to
learn and have co-operated with the
Instructional staff in raising the
standards of the Institution,
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In view of the lack of precedent foy
this type of training in India the
syllabi of training have had to be éevel-
oped from scratch, The apprenticeship
Is made up of 6 months basic training
in the Training Workshops attached to
the School followed by 12 months
spgcnal}sgq training in  the factory
Thls initial  Basic Training is an
Important part of the training scheme,
The main emphasis ijs on practical
work on which the apprentice spends
27.hours. a week, the theoretica] and
c1tlzgnsh1p training consuming 21 hourg
makmg_al total of 48 hours a week.
Thg training centre is like an enclosed
swimming pool in  which apprentices

the training Workshe a i
conditions for a factorx;. model witk

The Training Workshops coyer an

%S? (;f 12,900 sq. ft. The main bay

36" houses fitters ba
}z‘l\.ssembly ' Department, Comf;ll}g?s?f
Ouse, Smithy ang Tool Crib. Two
Wings each 96" x 32’ house the Welder
?n% Machmxs?; departments Machine
hoo s and €quipment worth Rg, lakhs
ave beeq provided. Each department
b;:icprtg;/;gxi(;‘n forNimparting all-round

C g. ecessary tool
€quipment are ppt lacking andS ezrclg
f using al)

e best and mogt up-
required for hig trainingp, to-date tools

ary structure wi s i
decorations ap dlth clean and bright
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lighting, conditions which are conduc-
tve to good standards of work. A high
standard set by surroundings, human
and material, naturally result in @
better chance of higher standards of
workmanship being  attained by the
apprentices under training.
_ The greater the skil]l involved in
industrial processes, the more import-
ant does the question of training
become. Inefficiency in working carries
a number of ‘undesirable results
and  hence from the very start new
entrants are taught correct techniques
of working and wrong and faulty
techniquzs are eradicated and prevent-
ed from becoming habitual.
the very start accuracy is insisted upon
and as soon as correct habits Aare
formed the basis of training I
quickened so  that speey follows
accuracy and not vice versa,

Practical training in the Training

orkshop is under the expert guidance
of Swisg Instructors, one for each ©of
thz three departments, Fitter, Machin-
Ist and Welder, assisted by Indian
Instructors, working under a Senior

Swiss Instructor, Control is intensive

to ensure that all apprentices attain 4
minimum basic level of ski]] by con-
centrated attention and provision of
adequate raw materials, tools and other
facilities, so that when they go to the
factory floor for further training, they
are in a position to handje independ-
ently under cloge supervision, jobs
which naturally fall to the Jot of
skilled  workers.  This satisfactory
result is obtained by systematic grade
exercises which have been specially
developed. The exercise work-pieces
as well as the 6-weekly Practical test
Work-pieces are evaluateq by qualifie
Inspectors  who judge not only the
?}?ealztg of tthe work but the time taken:

€ apprentic: being made acquainte
l\::”t}‘l the factor of t%me right fC}‘om the
teg‘mmn_g of apprenticeship. The
fainee is carefully watched to spot
any inherent talents and capabilitieS
S0 as to lead him to specialise in_2
Suitable branch of the trade. Side DY
side with thig development of skill, the

From
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dpprentice is made to develop a pride
!n workmanship, and obtain the
Satisfaction that comes of seeing a job
one well,

One of the highlights of the Training
Orkshop is its Welding department.

A view of the Welder Department of the
Faining Workshops showing the electric
welding bhooths

Thq Integral Coach is an all-welded
“sign and this throws a heavy respon-
S:bility on the School for training the
1gh-grade welders whose work will
always be dependable and who can
¢ relied upon to turn out modern
all-welded passenger coaches under
conditions of mass production. The
lack of partially trained welders offer-
Ing for recruitment places an addi-
tional burden on the School which has
to be made up by relaxing standards
of admission, by stricter control during
training and by increased supervision.

While the main emphasis is on the
Practical training, theoretical training
s a valuable adjunct, keeps in step
with it and assists the apprentices to
8rasp their practical work more clearly.

reat emphasis is placed on the devel-
Opment of ability to sketch mechanical

etails and to read blue-prints so that,
on the shop floor, he will be able to
Tead and work to blue-prints without
Constant guidance from his supervisor.

drawing syllabus suited to the
Tequirements and starting from basic
Principles has therefore been drawn up.
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Subjects are also included which aid in
enlarging the trainee's outlook and
general knowledge and make him
conscious of his responsibilities both at
work and as a citizen. The subjects
covered and the time spent on each
per week are given below :

Machine  Drawing  and

Sketching 6 hours
Teade Theory S )
Workshop Mathematics ... 2,
Workshop Science cee | "
Geography o,
Individual Expression ... 1,
Film and Visual [nstrue-

tion o1 v
Citizenship Lectures ... 1 s

A total of 17 hours per week is spent
on class room instruction. Tests are
held every two months, The class room
Instructor, while he may not be highly
qualified on the theoretical side which
he teaches, is however well acquainted
in the practical aspects.

It is made compulsory for all
apprentices to join the Auxiliary Cadet
Corps which was inaugurated in
August, 1954. Training in this Corps
has many facets such as Parades,
Physical Training, Citizenship Train-
ing, Community Work and Sports
covering a total of 5 hours per week,
In addition an hour has been set apart
for an “Individual Expression” class
to develop qualities of clear and
coherent  expression. Opportunities

Instruction on Oxy-Acetylene cutting in the
Welder Department under the eyes of
the Swiss Instructor
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kave thus been made avai
: hus vail
ilgplaylng inherent qualitieg lo%bllgadfg‘l-‘

ship ‘and deve] :
citizenship, P traits  of good

Even more important t i
irg place its2]f gre the In};?gxctg)erstr%?e.
selection ang training of Instru'cto‘;s

lin 1vi
to  ensure success of t}?eOf fr(;tllnvxllg
g elduction of training tima
d reasing _Productivity of the
Ined labour jg secured by use of
Specialised methads  of traini
employment of ices  are]
€xercises and skilfy] applicati
Instructors of modern tgghr??(;g;s arhx'g
methods of training, With this end in
view, the numper of Instructors hag

. .one with the

5 asic u i

phllosophy actuating the Irrllc}s?lflllyclfrcl)f
> h )

whom we

A separate Organisation
> termed th
fa%;)ry Training Organization dealg
With the transfers of the Apprentices

and follows up their progres

factory floor, They m%ingt:ins ggntgli
gntb the trainees” while stij under
;_mc training, study the requirements
of the factory by maintaining cloge
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co-operation with the Foreman and by
ensuring correct placemant, see tha
the trainees fit into the new surround:
Ings of the factory, Correct placement
Oileac.h apprentice not only assists 1P
obtaining maximum output from eac
worker but gives each worker ab
ocCUpation suited to his aptitude
the.reby making him a contented and
satisfied worker,

In-plant training for 12 months i
an integral part of the apprenticeship
scheme.”  During  thig period, the
apprentice, who is already accustomed
lo independent work in the Training
qulgshop and possesses a vaorsatile
training, is given tasks which otherwise
fall to a qualified worker. During this
period, they are put in small batches
to work under Swiss Technicians and
Indian Technicians who haq training
in Schlieren, Hig abilities and atten:
ton to duties are recorded and a fnal
trade test is given before his entr¥
nto the skilled grade,

Ever since the School was inaugi-
rated in March, 1954 with 2 wings of
the Workshop, a third wing has been

uilt and brought into commission in
_Octobgr, 1954, e temporary offices
in which the School is siteq at present
are however not the fina] home for the
theqretlcal classes and the adminis-
trative staff of the School. A new
school building to cost Rs. 3 lakbs
is planned tq he built and brought
Info use early next year. The building
will have an Assembly Hall 707 x 40'
which will be used for stage plays
debates educational film shows and for
other group functions. This building
will house the Principal’s office, res!
rooms for Instructiona] staff, a Library
and a Model Room and have adequate
number of clasg rooms,

To assist the 3 rentices in gaining
valuable social eggerience in c%mmu’
mity living, a Hostel to house 250
Appren_tlces has been planned and is
how being built. The foundation-stone
for the "Hostel was laid by the
Governor of Madras, Shri Sri Prakasa
in December, 1954 and it is expected
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that this Hostel will be ready for
OCcupation late this year or in the
early part of 1956. This Hostel will,
When completed, cost Rs. 8,43,000 and
Will become the centre of the social
life of the apprentices after working
hours,

These new and impressive buildings
Or the Schosl and Hostel are
€xpected to be ready befors March
Next year and therefore it can be
claimed tkat when the School
Completes its second year of existence
i March, 1956, it would be well set
to fulfil its functions laid before it in
8 satisfactory and efficient manner.
he total cap’tal costs weuld then total
about Rs. 20 lakhs in all. Plans are
also on the anvil for increasing the
floor space and equipment provzgled
for the Training Workshop with a view
to further improve the standard of
Practical training,

While the initial recruitment of
apprentices will be restricted to Trade
Apprentices, the Administration, as a
Matter of policy, have decided to give

e maximum  opportunities for
advancement to such of those Trade

pprentices, who by hard work and
Merit are fit for further promotions.
After their 18 months training,
Specially selected apprentices will be
fitted into supervisory positions in the
factory after further training. It
should be possible for any Trade

A general view of the Machine Department
of the Training Workshops. Most of the
Machine Tools in this department are

of Indian manufacture

Apprentice who enters the School, to
reach the top rungs of the ladder by
dint of sheer hard work and merit.

The aim of the Integral Coach
Factory Technical Training School is,
in short, to harness the ability and
intelligence of the trainees, to impart
suitable training through methodical
practical work, to inculeate a sense of
discipline and enthusiasm by widening
the outlook through class room
lectures, visual aids, opportunities for
Individual expression, etc. and thus to
mould him into a craftsman in the
correct sense of the word. The Schaol
is designed to ensure efficiency and
complete happiness in one’s daily work
and to emphasise that “Craftsmanship
signifies not only possession of a
particular skill but also effort, responsi-
bility, dependability and pride in a
good job of work done.”

m———

Telegrams: * MACHINERY > P. B. 1360 Telephone: 2740

M. N. HUSSEN & CO.
90 ARMENIAN STREET, MADRAS-|
OLDEST RELIABLE FIRM WITH EXTENSIVE BUSINESS CONNECTIONS

DIRECT IMPORTERS OF HARDWARE & MACHINERY
ON GOVERNMENT, MUNICIPAL & RAILWAY LISTS
SUPPLIERS TO INTEGRAL COACH FACTORY

ORDERS SUPPLIED PROMPTLY AT COMPETITIVE RATES

e




Introduction

HE efficient housewife seldom
comes up with the excuse that
she has forgotten to buy the next

tube of toothpaste in time ; nor does
she find herself at a loss to know where
she has kept the pen knife or the spare
shoe lace ; in other words she knows
when to buy and how much to buy ;
where to keep and how to keep. As
the household 8rows bigger her
responsibilities also increase.

The Stores depot in a railway
administration plays the part of an
efficient housewife in a household. 1t
assesses  the requirements of the
various items of stores for the other
departments of the railway such as
workshops, Civil Engineering Depart-
ment, Eleptrical Engineering Depanrt-
ment,  Signals  Department ete
arranges to obtain them ip a’dequatg
guantlties,' carries the stock when
}ece:ved, Issues in small quantities as
and when required ang recoups the
stocks in time so that before the
fe)‘nstxng Stocks run out fresh stocks
are received. The stores depot alson
arrang>s for the disposal of all scrap
and other items nof required by the

THE ART OF
STORE KEEPING

A. V. SUGAVANESWARAN, B.E.
District Controller of Stores, 1.C.F.

other departments, When it IS
rememberad that the requirements Pf
a railway. organisation vary from a pin
to a pyrometer or a bolt to a boiler
and run to several thousands of items,
the extent of organisation required to
recoup them in time, keep them safely
and handle them quickly will be
appreciated. There are railway stores
depots in this country which carry
stocks of materials ranging from two
crores of rupees to three crores O
rupees. In view of such heavy
holdings of stock and the various
responsibilities connected with the safé
custody, timely recoupment an
prompt issues of materials, the railway
administrations have found it necessary
to have a few separate full fledged
stores depots in each railway, apar
from the main purchase office.

In view of the fact -that in §
construction project the number of
items to be stocked in the stores dep°
is comparatively limited whereas !
vast majority of the items will pa
through ~ the stores depot to the
construction engineers, the organis#”
tion of a permanent stores depot o
not generally feasible, A tempora’:
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Construction depot was however hastily
Organised when the Coach Factory

Started functioning early in 1952, which

ad been meeting the needs of the
construction all along. Once produc-
tion commences however the pattern of
stores requiremesnts will naturally take

A view of the Main Stlores Depot
showing 15 ft. high Steel Racks

a definite shape and the requirements
of materials will be fairly constant and
their issues in small quantities at a
time will be regular feature. At
present it is proposed to manufacture
only the Integral type of Coach and the
target production has been fixed at
350 coaches per annum. This will
Involve turning out of about 30 coaches
Per month approximately. As it is
not possible to litter the shop floor with
Materials, the issues from the stores
depot will have to be in small
Quantities. Further the materials
Tquired at the various points of the
Various shops should be kept as far as
Possible adjacent to the places of
gﬁ{ISUmption to reduce transportation ;

IS applies more particularly to heavy
Materials which cost more for trans-
Portation. The organisation of the
Permanent stores depot was taken in
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59

hand keeping in view all these
requiremants.
It has been assessed that about

2200 items of tools are required for
the various operations in the workshop.
All these will have to be stocked in
the stores depot to enable replacement
when the tools in the shops are broken
or damaged. The raw materials
required for the manufacture of the
various coach components run to 250
items. Obviously such items as rubber
fittings, glass sheets, etc. will have to
be purchased from outside, as no
coach manufacturing shop anywhere
can set up a separate organisation for
the manufacture of these items. Such
purchased items of coach components
run to 250 itams. Apart from these
requirements there are consumable
stores such as oils, greases and
chemicals, spare parts of plant and
machinery, stationery and forms and
the requirements of the Technical
School and Electrical Department, all
of which will have to be stocked in
the Stores Depot. The total number of
stock items is expected to exceed 10,000.

Laycul and Design

The above materials requiring to be
stocked in the depot may be broadly
classified into two groups, those that
should be kept in a shed and those
that can be kept in the open. Items
cuch as stationery, tools, rubber fittings,
machinery spares, etc., should obvious-
ly be kept in a shed, whereas steel

A busy morning in the Stores Depot—
Issue of Materials

man
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unloading, suitable ramps shoul_gci bkie
provided. The mneeq for sul afor
approach roads and railway tracks b0
the stores godowns is too obvious ity
need emphasis. Adequate sec\ér A
of the godowns should be ensure
prevent possibility of thefts.

The design of racks to suit threl
various categories of materials is at
important feature in any stores .depoo'
Various factors govern the design >
racks. In the first placa the JUStlhe
cation for a rack is to utilise tbe
height ; the rack should, therefore, v
as high as possible. Secondly, facility
in issue is an important criterion ; it 18
10 use stacking things in racks in suc
a way that you cannot get at them
quickly when you want them. Thirdly:
the racks should be such that'th.i
particular material for which it 1¢
designed can be kept there safely:
properly and without damage. In thi
Integral Coach Factory 15 high stee
racks have been erected for keeping
various items of tools, screws and othet
light items. This rack is in § parts:
the bottom portion can be locked up:
the middl> ang top ones being open
The top portion is reached by a gantry
provided with ladders. The main
advantage of this type of rack is the
height. For keeping heavier items of
coach components sturdy racks have
been designed. For the mezzanine floor
in the H shop light racks have been
provided for. There are certain rubber
rings required for vacuum cylinders.
The best method of keeping them is t¢
have wooden drums of the same
diameter as the inner diameter of the
rubber rings so that the rings may be
slipped into the drums. The drums
can be piled one over the other. This
method ensures that the rings are
kept in proper shape and also facili-
tates issue. In this manner Spf}clad
racks and stacking devices are provide
in a stores depot.

Receipt and Issue

Every day the stores depot rechiVeZ
materials from various sources. Fllﬁngs
in Madras mav deliver the wmateria
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by their transport. Alternatively ixtlaag
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{ clerical
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of the items of stores, on an average
will be more or less regular. On the
basis of the consumption of an item
over a period, say one year, the average
monthly consumption” is fixed It is
also known from past experience as
also from the general condition of the
market that the procurement of a
certain item will take a definite period
of time say 3 months or 6 months which
may be termad “ Procurement Period ",
This period is required for the depot to
submit its requirements to the purchase
office, for the purchase office to invite
tenders or otherwise process it, for the
purchase order being placed, for the
firm to manufacture the goods and for
the transit time. It is obvious that the
recoupment of an item should be timed
when the stock of that item reaches a
quantity representing the consumption
of the item during the procurement
period. When this limit is reached the
stores depot sends an advice to the
purchase office for the purchase of this
item. Theoretically speaking, the fregh
supply should be received just when
the existing stock has come down 0
nil.  The quantity that should bz
actually purchased is determined on
the basis of various factors such as
availability of rack or yard space,
lock-up of capital, economic quantity
to be purchased at a time, ete.

The receipts and issues of all items
of stores are posted on ledger cards in
a central section. A card is maintained
for each item of stores stocked in the
depot. The wards pass on the receipt
and issue vouchers to this section
where they are posted in the respective
cards. At any time, therefore, this
section will be in a position to give not
only the balance in stock of an item
but also all the history of the item such
as- past consumption, receipts and other
details, The responsibility for the
recoupment of stores as explained in
the previous paragraph will also vest
in this section. The procurement period
will fluctuate depending on market
conditions angd transport hbottlenecks.
It is the responsibility of this section
to make alterations as and when neces-
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sary on the procurement periods for
the various categories of stores an
note down the changes for future
recoupments.

The Integral Coach Factory stores
depot will make a prior reservation 0
raw materials and coach components
so that when the work is taken in han
in the shops the materials are correctly
available for that particular job. This
reservation is also proposed to be done
in the ledger section. The importanc?
of this section can best be realised when
it is appreciated that if timely recoup-
ment is not done even in a single case,
then the stock of the item will fall
down to nil and a lot of work in the
shops will suffer.

Care of Materials

One of the main responsibilities of
the stores depot is to safeguard all
materials in its custody from the
ravages of weather, insects, etc. A
considerable measure of knowledge of
the various types of materials and pro-
tective measures necessary is require
to effectively safeguard the materials
against deterioration while in stock.
For example all rubber materials
should be kept in a cool dark place and
should be dusted with french chalk to
prevent them from being damaged. In
the Integral Coach Factory it is pro-
posed to have a small enclosure which
1s kept dark to house the rubber
materials. The Integral Coach requires
a considerable extent of welding and
$o a large quantity of various types 0
electrodes have to be carried in stock.
The electrodes are a very delicate item
of stores and the coating of flux on the
electrodes is likely to be damaged bY
the humidity present in the atmo-
sphere. Madras being a particularly
humid place, the Integral Coac

Factory has decided to have a separat€

de-humidified room for the storage ©
electrodes. It is proposed to install 2
de-humidifying plant in this room 32
that the humidity here may bt
controlled and kept at a level 10
injurious to the flux of the electrode®
In the same way various ot
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Mmaterials have to be kept carefully to
avoid damage. Ball-bearings for
example should be kept coated with
8rease. The bristles of certain types of
brushes are liable to be attacked by in-
Sects and therefore insecticides have to
be kept in the bins where such brushes
are stored. Steel sections are coated
With anti-corrosive oils or paints to
brevent rusting. Ready mixed paints
should not be allowed to lie unhandled
for a long time as the paint may set
and prove useless ; they have got to be
taken out and rolled periodically to
avoid such setting. These are only
illustrative, but not exhaustive of the
various precautions necessary in a
stores depot.

General Remarks '

The men behind this big organisation
naturally require adequate training
and experience to equip thgmselves
with the knowledge required to
discharge their responsibilities effici-
ently. The Stores Depot of the Integral
Coach Factory has already initiated an
effective system of coaching designed tc
educate the junior staff in a proper
appreciation of the duties of the various
sections of the depot.

Quite a few of the items of stores
kept in the depot may be inflammable.
It is essential that an adequate system
of Fire Fighting suited to the needs of
the various materials kept in stock
should be organised. It is also neces-
sary to ensure the security of' materials
both during the day and night. For
this purpose an effective system of
Watch and Ward supervision s
essential. All materials leaving the
Workshop area should be accompanied
by a gate pass signed by an authorised
Official. In the evenings when the
wards are closed, the locks of the
Various wards should be properly
Sealed and handed over to the Watch
and Ward staff. A special procedure
'S necessary for handing over the keys
' the evenings to the Watch and Ward
and  taking over the keys in the
Mornings from them. All godowns
Must be secure and as far as possible
Pilfer-proof,
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For collection of stores from outside
firms as well as parcels from railway
stations, the Stores depot is allotted a
lorry and a van. For issues to the
various shops trucks, wheel barrows,
etc., are provided.

Quite often while handling certain
materials, particularly heavier items
of stores, some of the staff are likely
to be injured accidentally. It s,
therefore, necessary that a few of the
Stores staff should be trained adequ-
ately in First Aid to render immediate
medical assistance to such men. First
Aid Boxes should also be kept at
vantage points within easy reach.

The Stores staff should also take
special steps to prevent items becoming
surplus. Stores are rendered surplus
due to various reasons such as change
in design, incorrect estimate of con-
sumption, improved techniques, ete.
An efficient store-keeper keeps watch
and tries to force the issue of such
items on the indentors to the maximum
extent and disposes of the balance
otherwise.

The Accounts department maintains
price ledger cards for all the items for
which numerical ledger cards are held
in the Stores depot. All transactions
are evaluated in this section at the end
of each month and the value of closing
balances for various categories of stores
are sent to the Depot Officer for
information. The Depot Officer will
then know at a glance the total value
of the stores he holds, the total value
of receipts and issues and the distribu-
tion by categories. Major questions of
stores policy with regard to stores
holdings as well as budget control are
exercised through this evaluation.

Such a great wvariety of stores
running to thousands of items has
been grouped into various categories
for their easy identification. A com-
mon code in this respect is followed
in all State Railways. For example
‘G’ stands for General Stores and in
this major group there are sub-
divisions such as GA for tools, GB5
for Painter’'s stores and so on. A
nomenclature list is prepared for each
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category or class of store isti

alphabetically all the materi;ls 1:135512%
that class and giving other particulars
such as serial number by which each
item is icentified, specification. draw-
ing reference and rate. A  correct
standard‘ description of the article is
also available in this list, Adequate
number of such copies of nomenclature
lists are printed and distributed to tho
various indentors for facility of easgr
indenting and prompt compliance.

Such in brief is how the ]
depot of the Integral Coach Fact%:*(})rr?;
taking shape. It is a sturdy youngster
now and no doubt in the fullness of
time it will fulfil its task as the house-
wife of the Integral Coach Factory.
i; is the Civil Engineer who steals the

under during the construction phase
of an organisation. When once the
construction is completed and the
factory starts production, it is the
Mechgmcal Engineer who comes to
limelight. In an open line the Traﬁic
Department is the master of the situ-
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ation and the public generally identify
the Traffic Deparimeat with

railway. The Stores Depariment 13
generally forgotten in all the phases
When the department is remembered,
it is perhaps because an important item
of stores is out of stock and WOrF

suffers. Then the department, 10
doubt, comes into the limelight, not as
the hero but as the villain of the piec
The picture of an anxious stores office
awaiting receipt of important an

urgently required materials which
have been delayed in transit is a most
unenviable onz.  The measure ©
effort and anxious chasing that the
stores officer has to put in to ensure
that vital items of stores are always
available in adequate quantities I8
generally not known. Only when 2
single ifem out of thousands of items
goes out of stock, he comes in fof
criticism.  But why bother about
criticism ?  In the words of the Poet:
let us do cur duty, and “still achiev:

ing, still pursuing, learn to labour an
to wait ",
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rests on considerations which

are related on the one
hand to the rvequirements of the
well-being of the working class
and on the other to its vital contri-
bution to the cconomic stability
and progress of the country. The
worker is the principal instrument in
the fulfilment of the targets of the

‘QOUR approach to labour problems

lan and in the achievement of
economic progress  generally. His
co-operation will be an essential

factor in creating an cconomic organi-
sation in the country which will best
Subserve the needs of social justice.
ertain rights and obligations are

associated with this distinctive role.”
~ First Five-Yeoar Plan - Che XXXV

Inspired by these eloquent senti-
Ments recorded by the Planning Com:
Miss’on, the Integral Coach Factory
authorities have been devoting con-
S\derable attention towards developing
ad building up an Organisation for

e Personnel Management which
Will on the one hand ensure that the
Workers who, when the factory reaches

8-—5

A

FAMILY

OF FOUR
THOUSAND

K SUBRAMONIAN

Prersaonnel Offer Integral Coach Factory

full production will be about four
thousand strong, enjoy the rights due
to them and at the same time realise
and act up to the obligations devolv-
ing on them. The function of provid-
ing the worker with the facilities to
enjoy his rights will vest in a Welfare
Officer who will be assisted by a
number of Welfare Inspectors. Before
dealing in detail with the functions of
the Welfare Officer and his staff in this
factory, it would not be out of place
{o examine (he objectives usually
assocated with a welfare organisation
in a factory and to see how the con-
ception of such an organisation
developed.

The first step towards the formation
of a separate and distinct welfare
organisation in factories was taken in
Great Britain dquring the First World
War., Under the impact of the
unprecedented demand for munitions
and other items required for the prose-
cution of war, working hours in
factories were raised to as many as
seventy-two hours a week and instead
of production increasing as anticipated
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by the authorities, there wag actually
a decline in total output, Added to
this, absence due to sickness and other
causes registered g rapid increase.
The British Government appointed the
Health of Munition Workers’ Com-
mittee in 1915 to “ consider and advise
on questions of industrial fatigue,
hours of labour and other matters
affecting the personal health and
efficlency of workers in munition
factories and workshops ", The find-
ings of this Committee shattered the
generally held notions about Labour
being one of the factors of production
just like machinery and raw materials,
with output regulated by pure arith-
metic. The Committee ™ realised the
importance of what is now known as
the “Human Factor” in Industry
consisting of the physical conditions
and the social relations of workers and
laid the foundations for the develop-
ment of the science of Industria}
Psychology or Personnel Management.
It should not be assumed here that the
British Health of Munition Workers’
Committee was the first to realise that
a worker is not a mere machine and
that he also deserved attention from
Mmanagement as a human being. It is
over a hundred years since a leading
British employer exhorted his fellow-
employers—not with much success—in
these words : “ If the care which you
bestow upon machinery can give you
such excellent results, may you not
expect equally good results from care
spent on  human beings with their
infinitely superior structure ?" But
such a realisation came only to few
until the great challenge of the First
War, Jeading to the appointment of the
Committee veferred to a short while
ago. One of the recommendations of
this Committee was that a Welfare
Supervisor should be appointed wher-
ever women were employed. And thus
started the chain of developments
lzading to the almost universal accept-
ance of the need for a Welfare Organ-
isation in all Industries, In India the
fillip to the appointmant of Welfare
Officers in Faciories was given as in

Great Britain by conditions created by
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War—with this difference, that 1t Wi:
the Second World War in India The
against the First in Great Britain. o
Factories Act, 1948, has made it ¢ ing
pulsory for all factories emplolyfa vo
over 500 workers to appoint We
Officers.

The aim of a Welfare Orgamsa}-l‘;‘g
is not merely to look after the wel ?’nt‘
of the workmen by categorising ial
items of their physical needs and bOCm
relationships and catering to the o
These are no doubt important but Onhb
as means to an end—the end being 1t<1
complete identification of the wor P(;e
with the organisation in which
works,

The Integral Coach Factory is 0‘2
undertaking in the Public Sector anc
“a worker in a public undel'taklng
stands on a different footing fromH«:
worker in private undertakings. tb'
has a dual role of master and servant
master as a citizen of the country ant
servant as a worker of the undertaklnlg-
It is therefore necessary that he shou
be made conscious that in serving the¢
undertaking he is serving himself arrl](_‘
that the better he works and t'li
greater his efficiency the better he wlloe
serve and help himself. He mgst |
made to feel that the responsibility for
the success or failure is as much hlz
as that of the management and tha!
the undertaking belongs to the count;i)e
as a whole including himself.' o
should take pride in his contribution o
the success of the undertaking.’ .(Fl}bl
Five-Year Plan). It is the rgallsatlﬁlc
of these objectives that constitutes t
goal of the Welfare Organisation.

A short account will now be g“’zg
of the provisions made or being m?he
to meet (ke physical needs of i
workmen and to provide congenl
conditions of work.

The first place in this account “tlllllé
be taken by the factory whel‘edl~ess
worker will have to work. Nee tory
to say, the planning of the f?c b
meets all the requirements O fety,
Factories Act in regard to sa and
cleanliness, ventilation, lighting
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allied matters, The entive factory
Onstruction has been so planned that

€ interior of any shop presents 4
Pleasing appearance and the lﬂa‘chl-'
Dery layout so drawn up that machm“:s
e arranged in regular order. There
A no bells to jar the scene, all the
Machines peing fitted with individual
Motors, jn keeping with the latest
Practice. Plenty of moving space has
€en provided between and around the
Machines and the entire floor space is
Wobstructed,  All the clectric leads
for “the machines, compressed air,
Water, etc. are brought along trenches,
Which are covered with checkergd
Plates, flush with the floor. The rails
N the factory too bave been laid flush
With the floor so that the risk of any-
ONe tripping and falling down is
eliminated. A pleasing colour scheme
Is proposed to be painted on the shop
Walls, The roads inside the factory
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are all dust-proof cement roads.
iié:—cocll(li water pwill be available at
hand for all workmen fr'om water-
coolers which will be provided at the
rate of about 1 for every 200 workmen,
cach water-cooler costing over Rs. 3,090
and with a capecity of 80 gallons. So
much for the worker while at work.

spacious double-storeyed building
ha/;A gg:n constructed at a cost of over
Rs. 13 lakhs to house a Canteen and
Rest Sh2d. The canteen will be house
in the ground foor with an area A;)l
about 9.600 sq. ft. and provided Wl’h
two washing rooms of 750 sq. ‘ft.‘aud
112 sq. ft. Spacious kitchen, store-1 oon}
and pantry have been provided axluf
the kitchen is being fitted up with f")u
Jatest electrical covking ovens. Equlpi
ment, all in stainless steel. and ste&)
furnitura at a cost of over Rs. 400
are being supplied by. the admm\gtm'-
tion. The canteen will be run by =

Canteen Building of the Integral Coach Factory
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committee consisting of equal numbers
of representatives of workmen and the
administration. Arrangements are also
being made for the supply of snacks
and coffee/tea for the workmen at the
workspot both during ths forenoon and
afternoon sessions and for this purpose
orders have been placed for stream-
lined stainless steel cant en trolleys.

The first floor of the Canteen building
will have a spacious lunch room for
the benefit of workmen who bring
their own meals and also a lounge to
Serve as a rest-room where it is hoped
to provide newspapers and other light
reading matter. The rest-room and
lounge will also be furnished with steel
furniture. The entire building is well-
ventilated and amply provided with
electric fans.

Encouragement is given 1o workmen
to practice thrift and develop self-
reliance through co-operation. A con-
sumer co-operative society is being
formed with the active assistance of
the Administration. Facilities to the
co-operative society will include provi-
sion of accommodation at nominal rent
and a subsidy in the shapa of payment
of half the Establishment charges for
the first three years. It is also the
policy of the Railway Ministry to
encourage such co-operative societies
to take over the management of staff
canteens and in accordance with this
policy the Staff Canteen in the
Administrative Offices has been handed
over to the ca-operative society with
furniture and equipment at a cost of
about Rs. 9.000.

Next comes recreation and amuse-
ment. The Administration has provided
a furnished building to be used as an
Institute (or a Club House) by work-
men. In addition there is also an
LC.F. Sports Club which is actively
encouraged.  As active steps towards
enchuragement  of sports, employeces
taking part in inter-shop, inter-railwav
or recognised outside tournaments are
g.ven frez passes and special casual
leave, :

On the question of wy es, t
Integral Coach Factory is ag C’enttt}:;
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Government-managed concarn and “;
employees are paia the Government 0
India scales of pay and allowance®
which are generally higher than thos¢
prevailing in private undertakings 0
the vicinity.

We have traced in brief the concret®
steps taken towards the welfare of the
workers. These as emphasized before.
are only means and not ends in them-
selves, the end being the complete
identification of the workers in the
Integral Coach Factory. Now how d9
we propose Lo attain this end ?

A reference may be made here to the
well-known " attitude survey ™ under:
taken by the Hawthorne Works of
the Western Electric Company Y
America. This study established that
wages, physical amenities, improve
working conditions and allied factors
did not really count as much as the
attitude of the workmen towards
management. If this attitude were€
hostile or even suspicious no amount of
welfare measures can be of real use.
According to Sargant Florence, * the
position of the average worker in much
of modern industry may bz summed up
as dominated by four R’s: repetition,
routine, red-tape and risk " and the
aim should be to reduce, by the larg2st
extent possible, the dominance ©
these R’s.

The repetitive nature of the work
in a manufacturing shop like the LC.F
based on the Production-line idea
creates feelings of monotony resulting
in boredom and a certain amount ©
feeling of apathy to the work and 10
the undertaking. Routine, in the
matter of working to regular hours
under regular conditions and according
to regular practices, with the samé
people about and above, might
similarly blunt one's ke:ness and
¢nthusiasm for work. Red-tape is suc”
a well-known expression that it need®
no explanation. But here it is us>d '
a special sense, to indicate the feelin8
of being just one cog in a huge plan
resulting in frustration. The ”i‘q
element refers to the risk of acciden™™
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of losing one's job, resulting in a
feeling of insecurity.

These R’s must be eliminated and a
Positive feeling of security and confi-
dence created in the workmen. The
effect of the repetition element will be
Minimised by the introduction in due
course of a Bonus system of payment
for production over specified norms.
To do away with the ravages of routine.
1 is necessary that every workman
must have a quick and effective outlet
to ventilate his grievances without let
or hindrance. It is proposed to ensure
this by the steps detailed below. There
will be a team of Welfare Inspectors
who will go round the shops every day
and will hear any complaints or
grievances a workman may have. The
grievances may be real or imagined ;
In either case a patient hearing will be
given, in the strictest confidence and
It will be the duty of the Wefare
Inspector to get in touch with the
authorities concerned and wherever
Possible, have the cause for grievance
removed. Most of the grievances
elate to petty issues like leave, passes,
ete. and can be easily redressed by the

elfare Inspectors by contacting the
appropriate office. The Welfare Officer
will also be available for interviews
Wwith workmen, during fixed times
évery day. The Welfare Officer and
his staff will maintain the closest
Personal contact with the workmen
and endeavour to inspire confidence
and a feeling of security in them, at
the same time impressing on them the
heed to realise and act up 1c
their responsibilities. Each individual
Worker will have to be made to feel
that he counts and that his contribu-
tion i ag important as the contribution
of any one in authoritv over him. The
Tisk of losing one’s job is very small
In Government undertakings as com-
Pareq to private undertakings and all
Workmen in the I.C.F., being Govern-
Ment gervants, have the protection
afforded by the Constitution.

All these are not mere wishes .for
e future. Right from the inception
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of the L.C.F. Project a conscious effort
has been made by all those employect
in it to develop mutual co-operation
and trust. The emphasis has all along
been placed on the harmonious build-
ing up of the edifice as a monument of
mutual trust, co-operation and team
work in all ranks. We are trying, in
our limited field, to develop a new
attitude in the day-to-day relationships
between employees from the highest to
the lowest which would truly reflect
the democratic set up in our country
and the trend towards the establish-
ment of a Socialistic Welfare State. If
there is any hitch anywhere, be it
major or minor, and it is no secret
that hitches do arise in a new project
of this magnitude—what is done is for
those concerned to get together and
see how best it could be overcome. The
team spirit displayed by officers and
men in the project has attracted the
admiration of many a visitor and
drawn eloquent tributes from Shri Lal
Bahadur Shastri who was pleased to
say : “I was glad to learn that there is
a nice team spirit amongst officers as
well as the workers, and 1 would like
you to continue working in the same
co-operation and friendliness amongst
yourselves as you have done so far.”
Apart from contacts in the course of
day-to-day working, no opportunity fov
the free mixing of officers and work-
men of all ranks outside working hours
is missed. During Independence and
Republic Day celebrations, elaborate
programmes of sports are gone through
with special emphasis on the free
mingling of all classes of employees.

“ The Railway system can only be
run with the fullest co-operation of all
those engaged in it, keeping in view
always the good of the public as well
as the good of those engaged in serving
the public through this vast organisa-
tion,” said Shri Jawaharlal Nehru.
This inspiring message will be con-
santly before all those employed in the
ICF. and it will be their earnest
endeavour to make it, in the truest
sense of the word, a family of four
thousand.
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HE training of workmen through
apprenticeship schemes posses-
es advantages which outweigh

purely financial considerations The
writer proposes in the course of this
brief article to outline some of the
advantages of well-organised  and
cfﬂicxently. run  apprentice training
schemes  in order 1o emphasise the
place that’such schemes should have in
every engineering undertaking.

Apprentice training—the effective

method of meeting skilled manpower
requirements

Among the principal reasons for ‘
country’s hitherto slow progress (1);1 (t)lrL':é
field of industrial development are the
shortage of steel, the lack of an
adequate machine-too] industry and
the shortage of skilled technicians
The first two drawbacks are being
remedied—at least to some extent—by
the establishment of (he three new
steel plants and of the Machine Tool
Prototype Factory at Ambernath, the
Hindustan Machine Tools at Bang:ellorc
and other Machine Tool Factories such
as Kirloskar, Harihar in the private
sector.  Unless however the third
shortage—that of skilled technicians —

THE NEED
FOR
APPRENTICE
TRAINING IN
INDIA

J. MATTHAN
Mechanical Engineer, 1. (.. F.

is‘eﬂ‘ectively tackled, no real progress
will be possible.

With the large-scale industrialisation
that is envisaged in the Second Five-
Year Plan and thereafter, the already
meagre supply of skilled artisans now
available for employment will dwindle
to vanishing point, and industry will
be faced with a serious problem in
finding its requirements of skilled

manpower. There are two possible
alternatives :
(1) the  policy of employing

unskilled labour on the actual

work processes and waiting

for them to pick up the trade
and

(2) the introduction of apprentice
training schemes.

While the first alternative can N0
doubt be adopted with advantage in &
factory where production can
broken down to a series of repetitivé
operations requiring little skill, it ca
not be applied economically and ofte?
not at all, in certain trades wher®
higher degrees of skill are essential:
In such trades the employment 0
unskilled labour and their inevitably
slow assimilation of the requir®
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manual skills on the actual work pro-
cesses can only mean a low order of
output, both in respect of quality and
quantity. A workman trained in this
Mmanner would take as much as
10 years before he could attain an
acceptable standard of skill. On the
other hand, with the introduction of a
well-organised  apprentice  training
scheme of a duration of, say, 3 to 3}
years, a vastly improved product
would be available. With one year of
this period spent in a training school
where the basic skills would be
imparted, and the remaining period
spent in the factory in gradually
absorbing the know-how of each work-
process under expert instructors, the
apprentice trained workman would
have acquired the necessary back-
ground to enable him in the course of
¢nother two years or so, to become
really proficient in his trade. The
expenditure incurred during the train-
ing period would be offset by higher
Productivity after apprenticeship.

Apprentice training as a means of
leducing overheads

Efficient production in a factory i
dependent on the economic use of
labour and material and the reduction
of oncosts to the minimum possible.
Supsryvision charges form a part of
oncost and it is therefore important
to keep supervision down to a
minimum. If we compare the super-
vision ratio in a factory in the West
with a similar factory in India, we find
that it is appreciably higher in India.
While there are no doubt other factors
contributing to this, I feel that one of

e reasons is the fact that most
Indian workmen have not had the
benefit of apprantice-training. They
are unable to work independently and
withoyt the constant guidance of a
Supervisor, For example, the blue-
Print of a component to be manu-
factured is unintelligible to the work-
Man and the supervisor has at every
Stage to come to his assistance. The
'esult is that a larger number of super-
Visors has to be employed. With work-
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men trained under an apprenticeship
scheme, the position is different. The
closely-supervised practical training
they have had under experts on the
various processes, tools, material and
equipment, and the related technical
instruction they have received during
their apprenticeship make them self-
reliant and competent to work more or
less indepandently of their supervisors.

Apprentice-training as a means
towards improved labour relations

A factory where relation between
management and labour are strained
cannot work efficiently even if it
possesses the most up-to-date machi-
nery and employs the most efficient
production methods. Where workers
are obtained direct from the open
market, there cannot be that mutual
interest and respect beween employee
and employer so essential for good
labour relations. Where however the
bulk of the workers are those who
have first been trained as apprentices
and then employed as workers there is
an undefinable bond between the
employee and employer. Just as a
student develops loyalty towards his
school or university, the employee who
has had the benefit of an apprentice-
ship bears a loyalty to his firm which
even adverse circumstances cannot
destroy. Similarly the employee feels
a greater responsibility for the well
being of the apprentice he has trained.
What Dbetter atmosphere could be
developed for cordial relations between
management and labour !

The writer has so far endeavoured to
describe the advantages which would
accrue to industry by the adoption
of apprenticeship schemes. To thc
apprentice himself, it affords advant.
ages which cannot be ignored.

Apprenticeship affords the young
man the opportunity to plan his future
according to his aptitude. He has a
definite goal to strive for, and his train.
ing breeds in him a sense of security
that he will in due course of time
become a skilled workman, able to earn
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a satisfactory wage, and useful to the
community. During his training he
absorbs all the varied skill of his
particular trade and therefore becomes
versatile enough to find emplc')ymeni
easily wherever his domosstic circum-
stances may take him.

The writzr had the opportuni
recently  of  studying ali)%rémrilézy
training schemes as they function in
West European countries, particularly
in Switzerland. The impression that
he gathered was that the greatesi
Importance is attached to the fraining
of apprentices. Almost every factory
has a scheme for such = training
Practical instruction is imparted in the
factory. by selected craftsmen and
;heoretwal instruction is given usually
in the local Technical School on one o
two half days per week. It was found
rather surprisingly that managemen{
do not insist that appreatices trained
by them should serve them for a stipu-
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lated period after apprenticeshiP
Apprentices are free to seek employ-
ment after apprenticeship whereve!
they pleased. In fact some factortes
encourage their apprentices to take UP
employment elsewhere so that they
may acquire grealer versatility apn¢
more varied experience in their part®
cular trade. All this goes o show the
measure of importance that is attached
in Western Countries to the training of
craftsmen.

The prosperity of the industrially-
advanced countrizs and in fact theb
entire economy is based on the pro-
ductivity of their skilled workmen.
India is {0 move forward to greatet
prosperity, we must recognise the
fundamental need for building up
reserves of skilled manpower by the
establishment  of apprentice-training
schemes throughout the length and
breadth of our country.
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decades the

construction of railway passen-

ger coaches has undergone a
revolutionary change. It was not only
a question of seeking means for
greater economy in Railway rolling
stock operation but, in particular, also
to provide for greater riding comfort
of the pass:ngers so that Railway travel
may be morz agreeable and be actually
an attraction for the travelling public.

IN the last two

New developments in manufacturing
processes, availability of the correct
raw materials produced to specifica-
tions drawn out to meet the various
requirements and, above all, the
introduction of the electric arc and
spot welding technique which in
Europe dates back from 1930, opened
new vistas in the ccach building
industry. As a result of these advance-
Mments, the old customary principles of
construction were completely aban-
doned and new methods adopted.

Under this influence in Europe a
specific new development of an all-
steel coach design became popular
Which distinguished itself particularly
Y virtue of its considerably lighter

THE INTEGRAL
DESIGN OF THE
MODERN RAILWAY
COACHES

W. BRALM
Chief Technical Manager. 1. (. F.

weight when compared to the coaches
of earlier manufactures, at the same
time improving the running qualities
of the coach and also ensuring greater
safety of the passenger by the so-called
“integrated cesign”. This new method
of construction had its birth in
Switzerland, the first execution of
which dates back to 1933, when
Messrs. Swiss Car & Elevator Manu-
facturing Corporation Ltd., Schlizren-
Zurich, in co-operation with the Swiss
Federal Railways, built an experi-
mental coach of the * integrated
design 7. The final tests and the
concluding trial runs were so promis-
ing that with this new coach the
foundation-stone for a new epoch in
Railway coach building industry was
laid. With the good practical experi-
ence gained in the meantime, this new
type was declared as the standard type
by the Swiss Federal Railways as far
back as 1937. Today this mode of con-
struction has already been adopted by
most of the European countries. The
design of the coach has been accepted
as the ideal by the modern coach

puilding industry.
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The apparent characteristic feature
of this new construction lies in the
unique constructional features of the
coach shell. According to the old
principle the walls with the roof were
}?uilt as a superstructure on the undet-
frame which by itself had to serve as
a carrying unit or a supporting bridge
resting on the running gears or bogies
at both ends. This superstructure
served only as a protecting hood to
offer passengers the seating and othei
comforts and protection from the
elements and did not subscribe to the
strength of the structure. In the new
construction, this “ protecting hood " is
so designed as to form part of the sup-
porting construction itself. The under
carriage, the side and end walls and
roof—all together constitute an inte-
grated structural body which can in a
certain sense be well compared to u
quadrilateral  girder construction :
consequently the entire coach shell
yvh:ch for simplicity can also be
imagined as a large hollow tube
;onstltutgs la carrying unit thus sery-
:ng a dual purpose. By em i
mtell;gent methods of yconstf&?ﬁ?ng
especially by the exclusive employ-
ment of the most modern electrical
welding technique, it was also possible
to include the relatively thin side wall
and roof covering plates of steel sheets
of 1/16” to 3/32” thickness as the so
called t“ skin sftressed members” in the
computations for the carrying capacity.
By this a further reducti};ngin \I,)veiggt
has bzen made possible without in any
way decreasing the carrying capacity
or the stability of the coach body. This
type of coach has therefore, been rightly

termed as an “ all welded light weight
steel coach ”.

Wlth _this type of construction,
savings In weight upto 30 per cent can
be achieved. 1In the case of the new
passenger stock designed for the Indian
Railways, 7 tons of stee] will be saved
for_ every individual coach, For the
entire coach body “low carbon mild
steel sheets” with commercially speci-
fied standard valueg for tensile strength
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and other physical properties will be
exclusively employed.

Since the entire construction is b:clse.d
on electrical spot and seam welding, }l
is absolutely necessary that the ste€
cmployed should be weldable. Whep
the new governmental steel plants
start functioning, India will be able 10
supply the raw materials of the
required quality for these coaches from
the country’s own resources.

The under-carriage incorporates &
steel plate corrugated welded floOT:
running throughout the entire length
and so designed as to absorb in part!:
cular the various tractional forces and
the buffing shocks. The end construc-
tions are heavily reinforced so aS.to
resist every kind of telescopic action
in the event of a collision. The Louvel
and glass windows have light metal
framzs manufactured from extrusions
and for ensuring better sealing agains:
dust, light metal guides with felt
linings are provided. The entranc?
doors have spzcial hinges with bal
bearing arrangement and are further
provided with protective guides so that
any possibility of injury to the
passengers by jamming of fingers Of
having parts of their dress caught, etc.
are positively eliminated.

As a protection against the danger of
rusting of the sheet steel body shell.
the complete interior wall and roof
plates receive a 3-fold coating of
spacial bituminous paint. Further th®
walls and the roof are also inlaid wit
an asbestos insulation layer as protec-
tion against the conduction of heat into
the coach interior and also as aP
anti-reverberating medium.

Th= design of the coach enables the
entire construction to be processt
continuously commencing from
manufacturing of details, Schi
assemblies right up to the finis ef
stages ensuring for smooth flow ©
work on the various assembly lines.

In developing this new integral all

welded light weight steel coach desig‘li‘é
attempts have been made to impro
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on the previous design of running gears
also. It would be superfluous to
emphasise that the bogies are the most
vital parts of a railway coach. The
liding quality depends almost exclus-
lvely on a good bogie construction.
The bogie is the part which is most
liable to wear and tear. Its behaviour
In actual service contributes towards
the efficiency factor of a coach. There-
fore it has to be so constructed that it
can withstand the heavy wear and tear
and thus ensure long, uninterrupted.
maintenance-free service.

“Schlieren " design for the Indian Railways

The “Schlieren ” bogie that has been
adopted by the Indian Railways, incot-
porates several new features. Taking
advantage of the new processing
methods, welding techniques, ete. it
had been possible to reduce its weight
by 20 per cent as against the other
LR. bogies in use. As explained else-
where, this reduction in weight had
been achieved by resorting to a
reliable welded construction through-
out the bogie frame and bogie bolster.

~ The axle boxes which play an
imoortant role are fitted ~ with
Spherical roller bearings. The old

jerky axle-box guides have been elimi-
nated and are replaced by an entirely
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new arrangement of guides working
in an oil bath sealed against dust and
water which in turn ensures a smooth
working with practically no wear and
tear of moving parts. The axle box
helical springs are controlled by shock
absorbers. The Jlaminated bolste:
springs arranged longitudinally have a
special spring leaf design which
ensures better lubrication between tha
leaves, on a long run. This is an addi-
tional improvement of the spring which
provides for better shock absorbing
capacity which consequently produces
a softer cushioning effect in the riding
of a coach. These springs are suspended
by swivelling hangers to the bogie
frame thus taking up the lateral
shocks as well as the side swinging of
the running gear thus isolating such
movements from the coach body.
An absolutely play-free connection
beiween the body bolster and the
bogie frame by means of two anchor
links, longitudinally arranged dimin-
ishes additional jerking while the
coach is running. The brake rigging
in the bogie has an improved arrange-
ment so that the centre pivot is
entirely relieved of the heavy pulls of
ceveral tons applied through the brake
rod. The brake blocks are designed as
two parts, consisting of the brake shoe
and the brake shoe holder, with the
result that the relatively cheap brake
shoe as wearing part has only to be
replaced when worn and brakes have
to be reset.

The Schlieren Bogie
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g increasingly recognis-
world over that unless
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in’f{)‘%lt'ed to give of his best to any
i bUs'xy. In a Welfare State like ours
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VOIS, 2 _ y outside
:jec‘el'veb‘ the special attention i{
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biggest of the nationali; g
takings of our country, }?;Ll%(zeenur\:geelll:
I\erxolva'n' to be the Pioneer in Labour
be?n are. Apart frqm the vast sums
labog sp(?nt on providing or improving
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recreational, educational and medicgi'
gsglstance and such like on existilfil
;ﬁlolv&ia_vs, on new undertakings such aé:‘.
the ?ttigral Coach Factory, the hous-
thg of the staff and other amenities for
he wox:kers form an essential part of
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?ructlon of the project works, the
abour amenity works are also iaken
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in hand, so that both are complt‘ied
togethe}' to give the worker all the
amenities required from the start.

On the Integral Coach Facory, theé
workers’ colony is sited close to the
works and is intended to house all the
essential categories ol workers requirec
to live near the workshops, such as the
Security Force, Fire Brigade, Ke¥
Operating Staff for cach Shop for any
emergency, Electrical Staff, Charge¢:
men, Foremen, ete. The colony, buill
on a 35-acre plot is at present intended
to house 400 families and has ben built
on the flat system to conserve spaceé
The colony has well laid out, dust
proofed, asphalted roads, planted with
shade giving and flower trees and I
fully electrified and provided with
underground water borne sanitation:
The flats are laid out compactly withil
this 35-acre plot and the colonv is sel
contained with its own Children?s
School, Park and Playground, 2
Recreational Institute, a Bachelors
Chummery and a Subordinates’
House. A sanitary cow-shed h&
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been provided on nominal rent 1o
occupants of the colony to house their
cattle away from the colony, but within
casy reach. In course of time, il is
intended to have a Post Office and a
small marketing centre for the colony
0 make it completely self-contained.
In addit'on, the colony is well connect-
ed by ihe Madras city bus routes and
the important business and marketing
centres of the cily are, therefore,
within easy reach of the colony.
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A street scene in the Workers' Colony,
Integral Coach Factory

The strength of the factory at full
production is expected to be about
4000 workers. Perambur. where the
factory is situated. is well connected
by Suburban trains and buses and it is
cxpected that a good proporiion of the
4000 workers will com2 to the factory
by the suburban services. Accommo-
dation has. therefore, been provided in
the colony in the first instance for
400 familizs. Of the 400 flats providel
in the colony, 200 are of Type I for
lowest grade semi-skilled and unskille:
workers. The next 100 of Typc IT are
for skilled workers and artisans. of
the balance, 76 of Type III are for
Chargemen and 24 of Type IV for
Foremen. _

This colony of 400 flats has been
constructed at a cost of Rs. 268 lakhs.
This is exclusive of the development
cost on roads, drains, sewers, watet
supply and electricity. The cost of
hese  services for the whole colony
works out to Rs. 3-39 lakhs. The cost
of the other ancillary buildings, such
as the Institute, Rest House, Appren-
tices’ Hostel, etc., is Rs. 898 lakhs.
This would put the figure for the
|§°1_0ny, including  these ancillary
uildings, at Rs. 39-17 lakhs.
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The floor area and living accommo-
caiion provided for each of the above
categories of workers is roughly based
on the living habits of each class and
caters for the progressive improvement
in status and emoluments. From the
stalement attached can be seen at a
glance, the floor avea, accommodation
and amenities provided, the capital
cost, economic rent, ete., for each type.
Type I, intended for the Jowest grade
of workers provides a living room
10° x 12, a kitchen 7 x 5 and a rear
verandah 7 x 7. Bath-rooms and
Javatories have been provided attachet
to the block at the rate of cne set for
two families. The kitchen bas a raised
cooking platform and chimney and
is provided with individual water tap
and wall shelves for storing utensils.
The rear verandah has a loft above
for storing fuel, junk, ctc. The main
living room itself has wall shelves for
books and other odds and ends and is
well ventilated. The flat is electrified
with individual meter and the sanitized
sath  rooms and lavalories are con-
necte1 to the underground sewerage.
This type is intended for occupation
by workers drawing a salary from
Rs. 30 p.m. to Rs. 55 p-m. Under the
extant rules in the Ind'an Railways,
recovery of rent for accommodation
provided by the Railways is limited to
a maximum of 10 per cent of the
calary of the occupant in cases where
the economic rent of the building is
higher than this 10 per cent. Accord-
ingiy, the maximum average rent that
can be realized by the Administration
for Type I is Rs. 5 p.m. and it will be
agreed readily that for this rent, the
accommodation and amenities provided
cannot be realized in private buildings
even in less costly areas than Madras.

The quarters of this type have been

so designed that at any time later, they
can be easily converted to two-roomed

types. It may be noted here that even
for this lowest type of quarters,
individual ~water tap, water-borne
lavatories and electrification  with
individual meters rave been provided
—facilities not ordinarily realized even
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by middle class families In big citic

like Madras.

Type 1II is intended for ki >
workers and artisans, dr:ta(\):/ingbkm;‘l
between Rs. 55 p.m. and Rs. 150 ppn;y
and for this salary, the rent realiz.ol'l'
by this Administration works out to an
average figure of Rs, 13 pm. For this
ivggrtﬁ-thls type provides two living
L X599f 100 x 13 each, one kitchen
. 2. ONe€ rear verandah 7' x 17’
Vk/lth ’md1v1dua1 attached bath room
5 x 4, and lavatory 3 « 5. This type
also s f_ully electrified and sanitizgd
ar?d provided with bujlt-ip wall shelves
fire place, cradle hooks, etc. h

Type III, the next higher type
an additiona] living roorr% 12 X.YIi;; z?xfci
a store-room 6 x 5 This type has
2 elec_trlcal ceiling fans as part of the
electrical fittings and F.O.L :

Type 1V, the hi hest i
ﬁﬁ%ﬁﬁé has a combi%xedS dtr};r\finlglzcutr}rlle-
room, 12" x 20 wi
I’ée’randah’ 7 x 20, two bed-:(};orfls fefgé]‘rt
2 }T 14, a small rear verandah and
llchen, a store room and a suite of
bath room ang lavatory, and an
attachei servants’ room of 9 x 12
This type has 3 ceiling fans and o;é
\yash hand basin with F.O.L. For both
thypes III and 1V, overheai day tanks
ave been provided to provide

continuous supply of i
DUTpOsa pPply of water for flushing

While providing  the
described above in each of t
types, the need for

amenities
] he above
keeping the overall

achieved without how Cor i
quality or standards ev(e)} Iaer?qlé;]irtlg
prescrxbgd. The layout for each typ}(i
K:I?l decided In consultation with the
fl‘eewa\l)" Archltect to achieve maximun;
e lving with  minimum
and  wal] Spaces. All the

In the colony have been
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Economy in construction has been
achieved by the following methods:
1. Construction of double-storeyed
flats to save ground space an

save on foundations.

2. Grouping a convenient number
of flats in one block, with @
view to making one stair cas:

_ serve the entire block.

3. Compact planning of the vark
ous blocks in the colony to
reduce the cost on the leading
of szrvices, such as electricity,
water mains, sewers, roads
ete.

4. Use of 9” thick masonry walls
with lean cement mortar 1:9
for both ground and first floor
for Types I to III.

9. Use of countrywood for trellises
In  verandahs and such un-
Important places and use ©
3" thick planks in lieu of %"
planks for panelling of doors,
windows, etc.

6. Use of steel shuttering for RCC
floors and ro-fs to reduce cost
on shuttering and to eliminate
plastering of ceiling.

From the statement below of the
cost of construction and rates for each
type, it will be seen that the costs
COmpare very favourably with build-
‘ngs of similar construction elsewhere.
:I‘hough built of I class brick masonry
in cement with RCC floors and roofs
and teakwood doors and windows, it
has been possible to lower the cost of
construction without sacrificing quality
because  of  the above-mentioned
substantial  economies achieved in
construction.

Next to hpusing, the colony contains
the following important jtems ©
amenities, essential to the community
life of the residents -

1. Children's School ;

2. Children’s Park

‘ grounds ; and

3. A Recreational Institute for the
Staff.

The school is housed in a separat€
building built for it within the colony

and Play-
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and provides instructions for children
upto the Vth Standard. The full
Strength of the school is 230 and with
> colony only partly occupied, the
altendance at the school is already 163.
his is a very good indication of the
Need for this school in this locality and
the appreciation of the facility provid-
€1 by the Administration. This school
Is aided by the local Government, the
railway meeting the balance of the
Funning expenses.
~ The children’s park and playground
Is situated centrally in the colony and
s provided with see-saws, swings,
slides and other facilities for children
to play. The park has well-laid out
lawns and flower beds.

The Institute (Club House) which is
the centre of social activity of this
colony is in a building with a plinth
area of 4,250 sq.ft. This has a stage
and an auditorium, a library and
indoor games room with an attached
snacks room or canteen. Around the
building, ample space has been includ-
ed in the compound for developing
outdoor games such as Tennis, Bad-
minton, etc. This Institute building is
built and furnished by the Railway at
a cost of nearly Rs. 46,000 and handed
over to the staff for running. This is
managed by an executive committe2
elected by the subscribing members of
the Institute. In addition to daily use
of the Institute for indoor and outdoor
games and library, periodical music
and dramatic performances are con-
ducted by the staff as part of their
cultural activities.

To cater to the staff attached to, o
visiting the factory on duty, a rest
house and a chummery have been
Provided in the colony. The rest house
Is intended for the use of staff of other
Railways or Government Departments
Visiting the factory on duty. The
chummery is intended for temporary
accommodation of staft of this factory
Who may be bachelors or may be
llVing without their families and so do
Not need a whole house to be allotted
o them, but who are prepared to
chum up with similar staff using a
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common kitchen and dining room as a
sort of miniature hostel. Here also, the
buildings are provided by the Admini-
stration free to be run by the
occupants.

In the faciory proper, the amenities
provided in the precincts of the
workshops are :

1. Works Canteen.

2. Lavatorics and Bathing
Cubicles.

3. First Aid Post and Dispensary.

The works canteen is an imposing
double-storeyed structure with a 200 f:.
long frontage. It consists of a Canteen
Hall in the ground floor with an
attached service block of kitchen,
servery, store rcoms, etc. The entire
first floor is one long hall, intended as
accommodation for workers to take
rest during the daily mid-day recess.
The halls are very well ventilated an
lighted. In the ground floor canteen,
there is a service counter at one end
for serving food stuff. The Kkitchen
will be provided with electrical cook-
ing apparatus for preparation of these
food stuffs with a small food lift being
provided for sending drinks and other
eatables to the first floor also for serv-
ing there. Tnis canteen is intended to
accommodat2 at a time 1,400 workers
and fully complies with the require-
ments of the Factories Act in this
connection. It is also the intention {o
organise later, instructional film shows
for workers, after working hours, in
the first floor hall and with this in
view, these halls have been constructed
without any obstructing pillars or cross
walls as one long hall. This canteen
has bez=n constructed at a total cost of
Rs. 2 lakhs, including furniture, and it
may well claim to be one of the modern
industrial canteens in the country.

Attached to each of the workshops,
lavatories have been provided inside
the factory, complying with the
Factories Act. These are designed as
neat looking structures with up-to-date
sanitary fittings with flush-out and
sanitary mosaic floors and dados. To
avoid the worker having to walk a long
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INTEGRAL COACH FACTORY, PERAMBUR

Data regarding Construction of Staff Quarters in LC.F.
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vay in Fot sun or in rain as is usual in
ther workshops, these lavatories have
)reen attached to the workshop struc-
ures. In addition, cloak rooms are
'eing provided in each Shop for the
vorkers’ convenience.,

Cutside the individual Shops, at
elected places, bathing cubicles have
lso‘been planned {0 enable workers
articularly from {he Paint an(‘i

Smithy Shops, to have shower baths
to cleanse themselves at the end of thé
day. This, apart from the clean!’jmf;
aspect, in a hot country like ours, is &
very great facility indezd.

At the entrance to the factof);
premises, a combined First Aid FP0S
and Dispensary has been provided. .
doctor will be in attendance her
during working hours of th: factory:
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In addition to attending First Aid
tases, the Dispensary will attend tc
normal sickness amongst the workers
and dispense medicines. It is con-
siderad that this combination of First
Aid Post and Dispensary inside the
factory premises will lead to better
health of workers and reduce sickness
absence.

Lastly, me-tion must be made of the
exlensive gardening being undertaken
to  beautify the surroundings of the
workshops of this factory. It is unfortu-
nately too true that the surroundings
of most of the existing factories and
workshops in India and even elsewhere
abroad are proverbially humdrum
places of work, where even in modern
times the main attenfion and emphasis
is mostly on the factory building and
its equipment. In the few cases where
some attention is bestowed on improv-
ing the outside of the workshops, such
improvement stops with  providing
concrete or similar dustless roads and
With possibly a small garden for the
Mmain Administrative Office. It has to
be admitted that little or no such atten-
lion js bestowed on the actual place of
work where the worker spends all his
time,

Even the best of the factory build-
ings  with the finest equipment
installed in it is incomplete if the
surroundings are bare and neglected,
with only the hcat and glare of the
concrete roads to relieve the atmo-
spbere. A place where thousands of
human beings work has to have a
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restful and congenial atmosphere. It
has to be recognised that apart from
the need for providing amenities for
the physical well-being of the worker.
the satisfying of the aesthetic sense of
the human bezing in the worker is also
very essential.

On this Integral Coach Factory, nn
cfforts have been sparved to create this
atmosphere, restful to the eye and
congenial lo work in. Extensive
lawns with flower beds and gardens
bave been laid out around the various
workshops of the factory. In front of
the works Canteen also where the
workers take their food and spend
their midday recess, a beautiful garden
with lawns, pergolas, etc., has been laid
out.  These extensive lawns and
gardens have been laid to suit the lay-
out of the various workshops and :o
fit in with the busy industrial
atmosphere of the factory.

These, along with the housing and
other amenities provided to the
worker, described above, emphasize
the attention bestowed on the aspect
of welfare of the worker on the
physical, as well as the cultural side
of this factory. Having built a modern
factory with up-to-date workshop
structures and the latest equipment, if
the Administration did not rest on its
oars, but went a further step empha-
sizing the welfare of the worker, from
the commencement, it is because of the
full recognition of the fact that “A
CONTENTED WORKER IS THE
BEST ASSET OF AN INDUSTRIAL
UNDERTAKING.”

———
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IN a production workshop, it is

necessary to reserve certain
) machines for certain  specific
jobs in order to save setting up and
operational time. Often, when diverse
types of operations have to be per-
formed on the same work piece, it
becomes economical to design, a
machine that would perform all the
operations without the necessity of
having to shift the job from one
machine to another. For the first
phase of production in the Integral
Coach Factory, a total of 596 machines
were ordered. Of these, 60 were
tooled up for special jobs and of the
latter 60, there are 8 important
machines which were designed and
provided with auxiliary equipment for
certain  specific  operations—which
Sntxtlgs these machines to be called
Special Purposz Machines”. In this

article, it is proposed t i
these 8 machines.p o deal with

Welding Machines

Today the tendenc

y to apply the
spot wali connection in the I():gn);truc-
tion of sheet metal coaching stock is
becoming more and more noticeable.

SPECIAL PURPOSE
MACHINERY
ORDERED

FOR THE
INTEGRAL COACH
FACTORY

MAHENDRA LAL

Works Manager. 1.0.F.

Due to this, it has become necessary to
improve the quality of the spot weld,
which has, naturally, resulted in 2
rather rapid evolution in the design
and  construction of spot welding
machinery. For high quality welding
a machine must be suitably designed.
In particular, the machine must be
coupled with a resistance welding
transformer of sufficient power and it
should be capable of producing 9
sufficiently large pressure on the
electrodes. It must also be possible t0
control, with a reasonable degree ol
accuracy, the time for the flow of
current  through the  electrodes.
Messrs. Brown Boveri & Co., Baden,
Switzerland have supplied 4 spot
welding machines for the Sheet
Metal Shop in this factory, which

comprise features of design that
ensure these prerequisites. Thes®
machines which are suitable fOF

spot welding of mild stezl upto 3/32
are provided with electronic contr®
for the “on’ and ‘off’ switching of the
primary current and for a prect®
control of the timing between welds
With this equipment, it is possible «
choose the time between the individ¥?
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welds and to regulate it by means of
predetermined delays in the firing of
the ignitrons. This enables the
Operator to have an extremely accurate
control of the current and the timing,
with the result, that the quality of the
weld is improved. There is also an
additional advantage that there are no
mechanically moving parts and the
operation is quite noiseless.

Of the 4 spot welding machines, 2 are
to be used for the welding of the front
and rear walls of the coach and 2 for
the welding of the side walls. All the
4 machines are for single phas: con-
nection without series condenser and
consist of a machine frame of the
welded steel construction, transformer,
fan with motor and wind channel.
upper and lower arm, welding current
conductor, electrode holders, cooling
water system, upper and lower air
operated heads and a complete air
system feeding the air operated hzads
and the pedal switch.

The 2 machines for the welding of
front and rear walls of the coach are
equipped with welding devices which
have been specially designed for
welding the front and rear walls of
the coach. These comprise of what
appears at first glance to be a rather
complicated carriage (See Sketch A).
The carriage runs on rails and on its
surface can move another carriage in
a transverse direction. The latter can
be turned thr.ugh 180°. The front end
wall is first fixed on the upper carriage
and after welding the upper part, the
carriage is turned through 180° to
weld the lower part of the end wall
One machine is to be used for the
spot welding of the front wall
and the other for the rear wall
The welding devices save valu-
able time that would otherwise have
to be wasted in setting up the steel
plate, holding them together and
welding them. Similarly the 2
machines for the welding of the side
walls are provided with a carriage
(Sketch B). For the lower part of the
side walls, curved rails are mounted
on the carriage, so that the side walls
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SKETCH A

can be slided along these rails in such
a manner that the part of the side
walls being welded between the
electrodes is always kept horizontal.
For the upper part of the side walls,
the arrangement is similar, but the
rails are horizontal. With this arrange-
ment, it is possible to completely weld
the pillars and the stiffners to the side
skin with a total number of 6,600 welds
in 8 hours. With these 2 machines for
the side walls, it is possibl2 that the
requirements of the workshop will be
met for the first 2—3 years of produc-
tion. As however the production
increases, it will be necessary (0]
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Welding of Sidewalls

SKETCH B

obtain one or more
similar type.

In.the welding section has also been
brovided a new butt welding machine
to seamweld the sheets together into
one sheet, forming one half of the side
wall and requiring only the minimum
of straightening and cleaning up of the
weld. This butt welding machine has
been supplied by Messrs. PECO Elekitr.
Muepchen-Pasing/G:rmany and s
specially suitable for the welding of
thin sheets. It is a fully automatic
machine suitablz for welding plates of
1 to 3 mm thickness and can weld at
a time a length of 3,000 mm. On this
machine, it is possible to weld the side
walls at a rate of 80” per minute
during the provisioral assembly and at
a rate of 40” per minute during the
final assembly. The welding current
control in this casz also is by means

of the electronic synchoronous ignitron
system.

machines of

Special Purpose Boring Machines

~ In the machining operations of turn-
ing, drilling and boring, very often
considerable time has to be spent in
setting up and transport from one
machine to another of 3 work piece
that requires a series of these oper-
ations to be performed on it. In view
of this two of the important pieces,
the axlebox housing and the brake
beam, requiring prolonged machining,
were selected to be tackled by special
purpose ~machinzs. Accordingly for
the Machine Shop have been provided
2 special purpose boring machines—
one double hzaded boring machine for

. LC.F. SUPPLEMENT
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the boring and facing simultaneously
of the two spring seats on the Axle
Box Housing, and the other for turning
boring and drilling of the Brake
Beams.

The double headed horizontal boring
machine has been supplied by Messrs.
Bekoma Boehringer, Cocppingen.
Germany. This machine (Skelch C)
is provided with 2 Drebomat boring
units  along  with  semi-automatic
hydraulic operation of the table move-
ment, rapid power traverse, rap!
reverse and automatic selection of
feed. The boring heads (Sketch C2)
are of special interest as each of these
is an intricate and ingenious corabin-
ation of tools designed with one end
in view—to save as much time as
pussible. On this machine, the axle
box housing is clamped on the table,
with the Felp of a special clamping
attachment and the boring head,
performs the complate machining of
the portion as shown in sketch C2 in
one setting. This is achieved in the
following manner : The boring head
first drills the small dia. ‘a’. Nexl
the tools at ‘b’ dig into the metal at
‘b’’. Simultaneously, the tools at ‘¢’
dig into the m=>tal at ‘c’. When this

el———fj————\‘———ﬁ

‘lmlﬂlﬂgw— My
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is done, the tools at b’ start moviné
out towards ¢, thus completely
machining the portion in between the
2 sets of tools. The entire operation 15
completed in 20 minutes. On the co”
ventional types of machines, the sam®
work  would take approximately
2} hours.
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The special purpose boring machine
for the Brake Beams is supplied by

essrs, George Ganss of Stuttgart,

ermany, and is designed for the
Machining of the 3 ends of the Brake
Beam triangle in one setting. Sketch D
llustrates the machine and the
Principal tool posts. On either side of
the table, there are 2 turning heads in
the front and 2 drilling units at the
back at right angles to the turning
units. Over these is situated in the
centre the 4 spindle revolver head for
the boring of the centre piece of the
Brake Beam. A special fixture had
been designed for holding these brake
beams. When the machine is switched
on, the turning head on either side
rush up to the work piecz in rapid
motion, The change over to the
working operation is effected by cams
and limit switches which also effect
th2 change over to the rapid return
movement. After the turning is
finished, the limit switch also effects a
cutting out of the turning heads and
Simultaneously with this cutting out,
the drilling units move up in rapid
motion from behind. After turning
and drilling of the side ends, the
revolver head takes over the boring
of the centre piece. This is done by
the 4 spindle head in 4 steps—boring
245 mm, counter boring 34 mm.

Breaktbeam Boring Machine
Swdlches Muttiple boring head
ph A =) Timin
~ 1 =
LY
\ &=
B g !.
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counter boring 40-8 mm and the final
feaming to 41'2 mm or 15/8" The
fed gear mechanism is an ingenious
Combination of epicyclic and reduction
8earing which coupled with the change
Over system, comprising of the limit
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switches, cams and electromagnfetic
clutches, ensures an extremely efficient
and fool-proof operation of the
machine. The entire machining of the
Brake Beam is done in 10 minutes as
against approximately 1 hour req_mred
on the conventional type of machinery.

The Axle Copying, Bogie Testing and
Grit Blasting Plants

For the rather complicated machin-
ing of the heavy axles, a special
copying lathe has been obtained from
Messrs. George Fischer of Schafthausen,
Switzerland, which is able to machine
an axle in 62 minutes. The tool is
guided by a template and the turning
of the axle is done in 2 settings. The
machine has a swing over carriage of
4}”, maximum turning length of 100"
and can turn axles upto 14”7 dia. The
centres of the template support are
so arranged that they can be used
either with a template or a prototype.
The marhine is also suitable for
internal copying for which of course
different templates are necessary.
Another important machine is the
Bogie Testing Plant supplied by
Messrs. Alfred J. Amsler of Schafi-
house, Switzerland. The testing of
the 2 bogies that carry the shell is
essential in order to ascertain that the
bogies are sturdy enough and are
provided with springs that can carry
the load of the coach without undue
strain. The bogie testing machine has
a capacity of 30 tons. The suspension
arrangement is illustrated in Sketch E.
The machine consists of a hydraulic

BOGIE TESTING PLANT

HYDRAUS I g
comnecTions

» K  Boate
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ram of 30 tons capacity and has a
stroke of about 400 mm. There is
arrangement for balancing the ram
comprising of 4 pulleys, suspension
cables and limit switches for stopping
the ram at th2 end of the stroke. The
load exerted is indicated on an Amsler
Pendulum Dynamometer, and all the
necessary tubing for conn=cting the
hydraulic rams to the Amsler
Pendulum Dynamometer has been
provided with the machine. The jack
1s to be loaded successively in incre-
ments of 1 ton on all the 4 load ranges
of the Pendulum Dynamometer and
the pump of the Dynamometer is used
for this purpose. The bogie will be
tested first at tare weight and then at

the maximum vertical load of 18 tons
on each bogie.

In order to ensure that the paints
adhere well to the surface of the coach
IL 15 necessary to first clean the panel-
ling thoroughly. For this purpose the
method of grit blasting whereby a
spray of small m=tallic grit is blasied
against the sides of the coach with
the help of compressed air, will be
employed in this workshop., A special
Grit Blasting Plant for grit blasting the
coach prior to painting has b2en manu-
factured and supplied by M/s. Somner-
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field Ltd, London. The plant con»
prises of a shot blasting room in whi¢ {
about 10" of the coach can be Shof
blasted at one time by means ©
angular metallic grit. The room com-
plete with duct extraction plant of the
multiple fabric bag type, totaily
exclosed with a complete set of duct
connections,  conveyers, elevalors.
pressure chambers, hoses etc., and has
keen designed for simultaneous opera:
tion by 6 operators at a time. Control
equipmant has been supplied for
6 operators, as also protective equip-
ment for 2 operators to work inside
the room when required. There 18
provision for suspension of small
components such as the hogie fremt
if necessary for grit blasting from
inside when the external work is not
being done. The plant is fed by an
air compressor equipment comprising
of 2 Broomwade compressors supply-
ing a total of 1,200 c.ft. of free air
per minutz at a pressure of 60 lbs, per
sq. inch. This compressed air I
supplied to the 6 pressure chambers
at the rate of approximately 200 c.tt.
par minute and the grit is released
simultaneously, through 6 tungsten
carbide nozzles. The complete grit
blasting of the coach is done in about
10 hours.

A RARE OPPORTUNITY
TO RAILWAY AND GOVERNMENT STAFFS

—
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MANY changes have taken place

in the design, construction,

and furnishing of railway
carriages since the commencement of
rail transport. Advancing teqhnology
and changing conceptions of rail travel
have combined to produce progres-
sively greater comfort and safety. The
process of evolution continues.

While the Indian Railways have
already made great strides, revolu-
tionary changes in the standards of
comfort may be expzcted in the near
future—as plans for the construction
of the all-metal light-weight carriage
materialise.

This article attempts to record
briefly the history of the railway
carriage in India, with pertinent
references to parallel developments
in the American and European
continents.

Early Coaches in England

The earliest railway carriages in
England were nothing more than
road coaches converted to run on rails,
and represented a union between the

ody of a road coach and the under-
frame of a tram road wagon. They
served well and were entirely in keep-
Ing with the tracks over which they

RAILWAY
COACHES
THROUGH

A CENTURY

PROGRESS MADE
ON INDIAN RAILWAYS

B. S. SINDHU
B.sc. (Engg.), A.M.LE. (India), A.M.I. (Loco) E.

Chief Design” Engineer, Central Standards Office

ran and the locomotives which hauled
them. Progress in carriage designs had
quite properly to await improvemepts
in both permanent way construction
and motive power, since these were the
primary factors upon which  the
development of the railway carriage
was dependent.

The railway carriage of 1832
resembled somewhat a modern high-
sided open wagon with vertical swing
doors. This carriage was without
spring buffers, but the body itself was
supported on springs. No or little
attempt seems to have been made to
make th2 passengers comfortable. An
improved version appeared in 1839
with spring loaded buffers and draft
gear and extended wheel base, but
in other respects the design was
substantially similar to the earlier
model. The single plate traverse buffer
spring was, strange as it may appear,
fitted outside the head stock connected
to a beam on which buffers were
mounted.

The history of the railway carriage
in India is long and varied, but littlp
is known about the early types, parti-
cularly those introduced during the
first three decades. Unfortunately,
hardly any photographs, drawings or
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authentic written materi
: ‘ erial concerni
}he;g carriages have been preselrx\lzlendg
etl")tlisl‘ lhowe\frer, certain that they were
ely o teakwood  constructi
clos(:)ly following the feat;t;eusdl%r;
carriages in service i ‘
arr ges In service in England at that

Early Indian Coaches
In FEngland, railwa structi

commenced about 1825yani{0nibrtllu1(r§::ioig
some 25 years later. By that time the
railway carriage had undergone much
evolution and had improved to a
{)narked degree. Freak coaches had
oeen superseded by improved types
representing advanced craftsmanship.

The open type carri

age had be
gbgndoned and features, such (;;
springs,  buffers, glass  windows
upholstery, and oil lamps, had been

introduced to provide comfo
. rts ac -
ing to the standards of the time.cord

The first Indian carria

_ ge, therefore.

er'{xbodled the progress that hag b?al:;)

made up to that time. Notwithstand-

lv?i tthlelse Improvements, the design
as still primitive compar i

modern carriage. pated with the

The typical third class bro:
carriage of 1857-1885 hasdd tlgr?llll)%?
ur;lderframe and superstructure, four
wheels, outward opening doors ’longi-
t‘pdmal seats with restricted 7dimen-
sions for hip, depth and knee-room
and provided seating accommodation
for 40 to 60 passengers. The length
varied from 20 to 30 fect and the tare
from 8 to 15 tons. e

.OThere were no lavatories in the
compartments of these carriages.

Through passeng>r
some remote oints 5
continent apoezi)rs to tha\t/}ele k?gebr;
introduced about 1875. Calcutta had
been linked by rail with Delhi Lahore
and Multan; from Bombay radiated
lines to Allahabad, Nagpur and
Madras. Carriages on such services
often had to traverse over a thousand
miles on a single journey through sand
storms, torrential rains and a consider-

traffic between
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ISt & 2u0. CLASS COMPOSIT CARRIAGE BUILT *
N 852 - GiL.RRY -

Old passenger coach built in 1852 for the
Indian Railways

able range of temperature and
humidity. Without the z}:menities, such -
as the carriage of today offers, rail
travel in those days must have been
an arduous experience.

Double-7ecker Third Class

About 1863 the Bombay, Baroda and
Central India Railway and the East
Indian Railway introducei double
decker third class carriages of unusual
construction. There were no benches
on the upper deck and, due to dimen-
sional limitations, the passengers had
to squat on the floor. One double-
cecker saloon was built for the
Governor of Bombay for his guber-
natorial tours. These designs which
offered a very poor standard of
comfort did not survive long.

AL the beginning of this century.
increasing weight and speed of trains
necessitated the introduction of bogie
carriages ;. inward opening doors were
introduced, but the longitudinal seat-
ing arrangemeit was retained. The
standar{ of amenities was improved
ani a lavalory was attached to each
third class compartment,

Carriages with Hand-brake

Not all the carriages in early trains
had brakes. The system of providing
a hand-brake on the first and the 1ast
carriage seems to have continued fOf
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KL WELDED LIGNT WEIGHT CIEN
cowER CLASS

The modern all-steel, light-weight coach,
which will be manufactured at L.C.F.
from October 2, 1955

many years. The head-guard sat on
the roof of the last carriage, looking
forward, while the under-guard sat on
the roof of the first carriage to indi-
cate to the engine crew to apply the
tender brakes in case the train parted
as it often did. Both the guards assisted
in applying the hand-brakes and trains
often overshot the platforms while
stopping. The stops were jerky which
sometimes caused derailments and
injury to passengers. The crushing of
a nose or the loss of some teeth were
not infrequent phenomena. The hand-
brakes remained in vogue for many
years, but they were far from

satisfactory.

Not till about 1900 was adopted the
continuous vacuum brake which utilis-
ed atmospheric pressure as source of
power and made possible higher
speeds and operational safety. This
type of brake is extremely flexible in
operation both during the application
anq release, and is automatic in action
in the event of parting of the train.

In America and in some other
countries, the automatic compressed air
brake was introduced in 1875 and has
remained standard up to now. Indian
Railways have, however, retained the
vacuum brake primarily on account of
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its comparative simplicity and low
initial and maintenance costs.

Train Lighting by Candle

Some of the earlier attempts at train
lighting seem to have been prompted
more for the safety of the passenger
than for his comfort. Felonious attacks
on passengers in carriages without
lights were common in England up to
about 1850. At that time, such
coaches as were lit at all suffered from
the vagaries of oil lamps and candles
and the attendant fire hazard. Candles
were available on demand to privilegad

passeagers and  often  passengers
carried their own oil lamps and
candles.

Gas lighting was adopted in England
and America about 1870. This was a
step forward even though the fire
hazard remained. Gas was carried
first in collapsible bags or bellows and
later in metal cylinders compressed
to high pressures.

By 1900 gas lighting was in wide use
in India and this innovation added
much to passanger comfort. Gas
lighting remained in use till about 1920
although the process of its substitu-
tion by electric lighting started some
years earlier. Gas lighting suffered
from many disadvantages of which the
most serious was the fire hazard.
Among the other disadvantages may
be mentioned the high cost of mainten-
ance at charging stations, upkeep and
the inconvenience of ignition.

Flectric Lighting introduced

The first train with electric train-
lighting employed accumulators or
batteries which had to be charged at
frequent intervals. Although  this
innovation met  with immediate
approval of the travelling public, it
fell short of practical requirements. In
1894, an axle driven dynamo was deve-
loped which enabled charging of the
batteries during running of the train.
In India, however, electric lighting did
not make much headway till about
1905 when railway workshops embarked
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upon an ambitious progra -
large-scale production gf garrrg?ees fé);'
1920 electric train-lighting had been
introduced on almost all the major
railway systems in India,

In recent years, fluorescent I
have been used with great succe;;g?ot?‘
illumination  of railway carriages
Fluorescent tubes give more light and
consume= less current, also their life i<
three times more than that of the
ordinary lamp.

The electric  suburban

. coaches
recently  placed in  service ‘ 1612
the Bombay area are fitted with
fluorescent lights throughout which

seem to have been well received by
the railway patrons. ‘

Coach manufacture in India

The construction of timber body
carriages was inaugurated in a few
railway workshops in the early sixtiey
of the last century, By 1880 the
manufacturing technique had attained
a degree of specialization. About
1885 the steel underframe had replaced
the wooden framework.

Railway workshops were expanded
and adequately equipped with L;nachi-
nery in the early years of this century
to accelerate the rate of production of
carriages to meet the increasing
demand for more and better stock. The
first three decades of this century
witnessed intense manufacturing
activity in railway workshops and
indigenous supply industries. Man\;
thousapds of carriages were placed on
the rails which made possible exten.
sion of much needed train services all
over the country. The railways owned
6,600 carriages in 1880, and 20.767 in
1951, excluding Pakistan. The trend
‘n passenger traffic was even more
phepomenal. In 1888 the railways
carried 103 million passengers and in

1950 this figure h is
million. g ad risen to 1,290

For fabrication of the bod

i y structure,
teakwood has been employed since
very early times. There are over a
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hundred varieties of timber species of
commercial value found in different
parts of the country. Among thesé
teak has held, and still holds, a place
of prime importance. Experience Das
justified its use for railway carriage
construction for nearly a century.

World’s most luxurious train

India is rich in experience in the
construction of special carriages of
various types. Princes have in the past
spent large fortunes on their private
saloons. The Viceregal train built
with the best of materials and work-
manship was perhaps the most
luxurious train in existence in the
world. I have seen nothing like it

during my tours in America and
Europe.

A bewildering variety of raw and
finished materials, both indigenous and
Imported, are used in the construction
of a railway carriage. These may vary
from the ordinary ash-trays to ~axles,
from tiny buttons to massive batteries.
For a number of materials required
for carriage construction India still
depends on foreign countries and a
sizeable portion of the total cost of 2
carriage  constitutes imports from
abroad.  Indigenous industries are.
however, rapidly growing and we may
look forward to self-sufficiency in this
regard in the near future.

The present-day cost of a timber
body third class bogie carriage is about
Rs. 1,25,000 of which the steel undet-
g‘ame%e(l)xag bogieslaccoynt for about
s. , and lighting equi nt
about Rs. 20,000, & & cquipme

The effective life of a timber body
carriage in tropical climates is about
25 years and thereafter timber compo-
nents tend to show signs of decay and
maintenance costs rise sharply.

The steel underframe, however, with
proper protective coat of paint can
8lve an efficient service for 50 years O
more. Some experts maintain that
timber body should be completely
renovated or renewed after 20 years

October 1955

and the life of a coach as a whole
extended from 30 to 40 years.

The next stage in the evolution of
the passenger carriage was the adop-
tion of composite carriage bodies of
timber-cum-steel construction. Steel
box brackets, gussets and knees were
introduced to join timber members by
means of bolts. This produced a some-
what stronger coach, but joints were
still susceptible to dry-rot round the
bolt holes and thera was no appreciable
advantage from the standpoint of life.

Steel Coach popular

The next evolutionary stage was the
development of the all-steel carriage
of integral construction in which the
underframe, body sides and the roof
shared the load.

In America, timber body construc-
tion was discarded about 1908 in favour
of an all-steel construction. About
this time the all-steel carriage started
Saining favour on some railways in
Europe. In the twenties of this
century, the all-steel carriage had

become fairly common on many
railways in the world.
Two hundred and fifty all-steel

carriages built in England were placed
in service in 1925 on the Indian Rail-
ways, more in the nature of an experi-
ment than as a general practice. These
carriages are still in service, but corro-
sion has been experienced on the body
sheets of thin gauges where there is
poor circulation of air and interior
surfaces are not accessible for exami-
nation and repainting. The modern
designs aim at eliminating dead pockets
and providing free air space to combat
condensation and corrosion that s
associated with it.

During World War II, Railway
workshops were pressed to produce
urgently needed war materials and
coach building was virtually at a
standstill. |
carriages had completed their normal
span of 30 years life and had become
uneconomical to maintain. With the

RAILWAY COACHES THROUGH A CENTURY

Meanwhile, thousands of
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cessation of hostilities Indian Railways
were faced with an extreme shortage
of carriages. About this time, the
Hindustan Aircraft Limited, esta-
blished during the war to maintain
fighters and bombers of the allied air
torces, were in difficulties due to lack
of work. It was then decided to
protect this infant industry of national
importance by absorbing the surplua

capacity of these works for the
production _ of  urgently needed
carriages. These works are now

regularly producing passenger car-
riages for railways at a rate of over
150 per year.

Air-congitioned Travel

A small number of air-conditioned
carriages built in Indian Railway
workshops, using either ice-activated
or el:=ctro-mechanical syslems, were
placed on main line services on some
important  through trains  about
20 years ago. Unfortunately, the war
intervened and the plans for the
extension of air-conditioned services
received a setback, and slow economic
recovery during the post-war period
has delayed progress in this direction

The Indian Railways are gradually
introducing  air-conditioned carriages
on the main routes. Air-conditioned
coaches are now being built in railway
workshops on a scale hitherto not
attempted.

Air-conditioning is to India what
heating is to countries with cold
climate.  There is no passenger
carriage on the continents of Europe
and America that is not provided with
some kind of heating system. In US.A.
all new passenger carriages are air-
conditioned despite the fact that hot
weather lasts in that country only fot
a few months. Hot weather in India
lasts for the best part of the year and
in some parts of the country, there
are only two seasons, namely, hot and
hotter, and yet air-conditioning has
not so far assumed its proper role in

our life.
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Indonesia has recently introduced
air-conditioned coaches for third class,
This is evidence of the interest this
young Republic is taking in the well-
being of the common man.

Lightweight Coach Adopted

The annual fuel bill of the Indian
Railways is of the tunz of Rs. 30 croves
and the fuel resources of India are by
n> means unlimited. The question of
weight reduction of locomotives and
passenger carriages on a long term
basis is, therefore, one of great
economic importanc: and deserves
serious study.

The lightweight movement gained
considerable momentum in the early
thirties and the development of
carriages of lightweight designs
started simultaneously in Europe and
America,

Soon after the close of World War I,
the Indian Railways decided to adopt
all-metal lightweight construction for
passenger carriages with improved
amenity standards in  third class
compartments. In preparing new
designs, advantage was taken of the
progress that had bheen made in this
field in th> more advanced countries
and our own experience within
all-metal carriages.

One basic shell was designed in
collaboration with Swiss  carriage
builiing firm which has long experi-
enc2 in the construction of lightweight
all-metal carriages, for furnishing the
four classes of passenger compartments
with a view lo achieving production
cconomies and standardization, It took
us over one year to compiete about
1,000 drawings that were required for
the guidance of manufacturers.

The all-metal body of our new
carriage constitules six main units,
namely, a roof, two body sides, two
body ends, and the underfraume which
are joined together rigidly to form one
integral structure, in which all the
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members share stresses. These ;\)5?11'5
are produced in jigs to #
interchangeability.

The conventional third class car'?lﬂg‘z
with timber or steel body weighs abgu
42 tons on rails. To save even oné ~"3
of weight in a carriage had presente :
many design problems. In the new
carriage, however, a reduction of seven
tons has been achieved and the tar€
weight reducad to 35 tons. In a trmp‘
of 10 bogies, it means 70 tons of tess
dead weight, or two additional
carriages can be hauled for no exira
cost in fuel. This saving would have
bean impossible had we not adopted
the skin stressed tubular construction.

Safe and Relaxed Travel

The amen’ty standards in the new
carriage for third class passengers by
far surpass those in the older carriages
The lavatories in this class are similat
ts those in upper classes. The appoint-
ments in the lavatory include a mirror,
wash-basin in China or stainless st_eel
with spring loaded push cock, flushing
type pan of improved design in stair-
less steel, spring loaded lotah filler
cock, and attractive interior finish.

In the compariment, we have pro-
vided seats with curved profile tc
minimise fatigue, 16” ceiling fans on a
liberal scale, balanced window shutters
in light alloy, window runners also in
light alloy, interior finish in attractive
colour scheme and blue night lamps
to keep the insects out which are
atiracted towards ordinary lights. The
minimum intensity of lighting has been
incraased from one to about two foot
candles.

In short, the third class carriage that
we are now placing in service I8
expected to meet in full measure the
hoves and expectations of our people.
This carriage offers safe and relaxed
travel, and not the least feature of the
progress made is that the Railways ar€
offering so much for so little.
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Telephone: 4577 Telegram: ¢ LIGHTING’

STOCKISTS OfF

MEM [RONCGLAD SWITCHL AND Fusk GEAR
INDUSTRIAL REFLECTORS

PrLuGs AND ALL ELECTRICAL WIRING

;

$

{

WALSALL INTERLOCGKED SWITCH FUSE  WITH
ACGCESSORIES

CARARANRAAANARAAANARANASARALANALAAAL ARARAN AN ANANANAN.

THE MADRAS ELECTRICALS LTD.

RATTAN BAZAAR - - MADRAS - 3
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WHEREVER YOU GO
The BRIGHT Builders Hardware that attract your attention

quality make

Your specific needs are positively met to your approbation

P. V. RATHAKRISHNA CHETTY & BROS.

45, VENKATACHELA MUDALY STREET, MADRAS-3 Phone: 4138

R.C. flooring in mezzanine floors in Shops D & H, and C.C. flooring in Shops J & K,
and Construction of Compressor House & Cooling Tower in Integral Coach Factory
Executed by :

N. T. PATEL & COMPANY

Engineers, Controctors and Reinforced Concrete Specialists
«CATHOLIC CENTRE’, 2 ARMENIAN STREET, MADRAS-|
Telephone No. 4354

Who have to credit
Construction of CATHOLIC CENTRE, Armenian Street, Madras, of value over Rs. 20 lakhs.




MYSORE CAFE Rg‘::}rfm
MADRAS

CATERING 3
DEPT. LODGING DEPT,

CATERERS T0
178
875, N. 5. C. BOSE ROAD 18283, N. S. C. BOSEROAD - MADRAS LEGISLATURE.
2. INDIAN HOSPITALITY
{Defence Services)

CONTRACTORS, RAILWAY REFRESHMENT STALL, ARKONAM, S. RY.

Phone: 3139 Phone - 4257

Proprietor - K. GOPALACHAR

Phone: 2289 |
S FOR QUALITY GoODS
IRON, HARDWARE MFTAII)‘Al{‘Al-‘l & CO.
, ., METAL & M
: 27d LINGHA CHETTY ST - ACHINERY M:lRI DRAS-1
ro ;
BalT };:a ringzee:;:dShéftsl ar[}dl Structurals, Gun Metal and Brass Valves, Cocks and Fittings
»Fee dles‘ Hacksaws, Ashestos, Rubber, Fibre and Graphite Packin?.ﬁ'
>xpanded Metal, Welded Steel Fabric, Wire-nettings ‘
Direct Importers of
b TQOLS & IMPLEMENTS FOR FACTORIES
oundries, Rallways: Roadways, Coach-Builders, Building Contractors, etc.
Suppliers to The Integral Coach Factory

o

QAN

Please Contact :—

 SREE VENKATESWARA TIMBER DEPOT

(Whole-sale and retail Dealers and Saw Mill Owners)

A

84, SYDENHAMS ROAD MADRAS-7

For Best Indian Teak Wood
Logs and Scantlings

RATES MODERATE

SUAN -

PROMPT SUPPLIES

Phone: No. 55604

ANANANAN

AANANAAAAAN, AAAAN ~ ~an
VAAAAANANS VAN, AAAAAAANANAN
v VAVANAAAAANANANANANANA A, AASAN ANV

AAANANANANANAANAN,

i

Telegrams: " STRANDWIRE "

Post Box 1523 Phone: 3328

FAKRUDEEN & CO.

GENERAL HARDWARE & MACHINFRY MERCHANTS

STOCK-HOLDERS, IRON AND STEEL. PIPES & PIPE FITTINGS

307, LINGHA CHETTY STREET, MADRAS-1

B N N N N N e e Y

Direct Importers and Stockists of

Engineering and Precision Tools, G. M. Pipe Fittings, Copper & Brass
Tubes and Rods, Bolts, Nuts, Rivets, Washers, Beltings, Hosepipes,
M. S. Sheets, W. I. Split Pulleys, Plummer Blocks and all other
Engineering Tools and G. I. Pipes, lron Plates, Iron Rods, Galvd.
lron Wires, Galvd. Strandwires, Barbed Wires and Wirenails, etc.
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JAGGS & COMPANY

General Hardware, Pipe Fittings, Mill Gin Store,
Electrical Goods & Iron and Brass Founders

Largest Stockists of :
PAINT-COLOUR, OIL, HIGH SPEED CARBON TOOLS & STEEL BARS, ETC.
HEX. & ROUND BOLTS, NUTS, ASBESTOS SHEETS AND PACKINGS, ETC.

221-A ERRABALU CHETTY STREET, G.T., MADRAS
SUPPLIERS TO THE INTEGRAL COACH FACTORY

Telegram : * LIGHTCAST’ Teiephone : 3802

THE CALCUTTA LIGHT CASTING SUPPLY CO.

19, ERRABALU CHETTY STREET MADRAS - |
in putting the integral Coach Factory into operation by supplying Cast
il and Rain Water pipes fittings and other Sanitary Wares.

fittings, Sanitary ware, imported and
A. C. Sheets, pipes and fittings

We too have assisted
{ron special so

We are stockists of Cast lron soll and Rain water pipes,

Indigenous, stoneware pipes and fittings, G. | pipes and fittings,
and other allied materials.
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Grams : * TOOLS " Post Box No. 1659 Phone : 55351

S. D. RANGWALA & CO.
2:17, Linghi Chetty Street, G. T., MADRAS-|
SUPPLIERS TO INTEGRAL COACH FACTORY
Railways, Central & State Governments’ Industrial Development Schemes
ALL KINDS OF HARDWARE MATERIALS, ENGINEERING TOOLS & ALLIED GOODS
*“ AT NATION’S SERVICE"

Phone No. 4538 Estd. 1922
Please Contact

PALOTT ABDUL AZEEZ & CO.
TIMBER AND PLYWOOD MERCHANTS

74, SYDENHAMS ROAD, MADRAS-3

FOR BEST VENTEAK
COUNTRY WOOD. JUNGLE WOOD, MANGO PLANKS AND PLYWOOD, Eic

Contact Phono 2262
WE PURCHASE
FROM THE RAILWAYS, GOVEKNMENT DEPOTS AND
MUNICIPALITIES LARGE QUANTITIES OF FERROUS AND
NON-FERROUS SCRAP METALS

Stockists and Divecl ITmporters of
Ferrous avd Non-ferrous Metals in Scrass and lagots, Copp=r, Brass, Lead, Tin,
Zinc, Alumi iim, Gunmetal, Etc,

TAMBAWALA PRODUCTS AGENCIES LIMITED

13, SINGANNA NAICK STREET, MADRAS-1
Head Office : BOMBAY Branch : CALCUTTA

Grams: “ DESIGNS " Prong : 3291

P. S. EMBROIDERY WORKS
131, Mint Street, MADRAS-1 (Sowcarpet)

We undertake high class latest designs in Modern Type of EMBROIDERY,
Needle and Jigna Works
“ A NATIONAL PRIDE "

Certified and recommended by Her Highness Maharane Sahcba of Cooch Behar

and other Highnesses, Princes and Nawabs
WE MAKE TO ORDER

Approved Contractor to Government & Railway

Phone: 2689 Grams: ‘'SAJJAD’
H. ABBASBHOY AHMEDALLY & CO.
288 LINGHI CHETTY STREET - Post Box No. 1358 - MADRAS-I

Pioneer House for:

Bolts, Nuts, Rivets, Washers, Spring-Washers, Carpenter’s & Engineer's Tools,
Files, Hacksaw Blades, G.l. & G.M. Fittings, Asbestcs goods, Fire-clay, etc.
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The Syndicate can now meet all your Banking needs. Through its 93 branches
spread all over South India, it transacts banking busiress of every description

and offers prompt and efficient collection service

Some of the Branches on the Southern Railway_

Belgaum Hubli Sholapur
Kolhapur Ceimbatore Kurnool
Mysore Davangere Sangli
Payyanur Cannanore Kozhikode
Anantapur Vijayawada Bangalore
Dbharwar Mangalore Palghat
Cochin etc. etc.

FOR “BANKING AT ITS BEST”

THE CANARA INDUSTRIAL & BANKING SYNDICATE LTD.

(Established 1925)

Head Office: UDIPI, SOUTH INDIA
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All kinds of Badges, Crowns, Insignia of State and Presentation Articles

Telegram : ** TAIYEBCO"' P. O, Box No. 1215 Phone No. 2053

H. A. TAIYEBALI & COMPANY

GENERAL HARDWARE & IRON MERCHANTS
294 LINGH! CHETTY STREET, MADRAS-|
DIRECT IMPORTERS & STOCKISTS OF:
Carpenters, Engineers, Precision & Workshops, Tools, etc.
High pressure jointing packings, Beltings, Bolts & Nuts, Rivets, Washers, Screws,

C Tubes & Rods, etc. etc.
opper T Suppliers to

Railways and Government Workshops and the INTEGRAL COACH FACTORY, MADRAS

[
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Telegrams : *STEEL WIRE" Telephone : 3998

ON GOVERNMENT & RAILWAY LISTS

A. AL]I HUSEIN & cCO.

(Regd. 571/43)
GENERAL HARDWARE MACHINERY MERCHANTS, SUPPLIERS AND CONTRACTORS,
287, LINGHI CHETTY STREET, MADRAS-|
SUPPLIERS TO RAILWAYS, GOVERNMENT DEPARTMENTS, ENGINEERING AND
INDUSTRIAL CONCERNS
STOCKISTS OF ALL KINDS OF HARD NARE MATERIALS, MACHINERY AND TOOLS ETC.

SPECIALISTS IN MANUFACTURING
ENGINEERING AND WORKSHOP TOOLS

T IMBER

We are the main suppliers of Timber to INTEGRAL COACH FACTORY at

Perambur opened by our Prime Minister Shri Jawaharlal Nehru on 2-10-1955.

WE DEAL IN BURMA TEAK, ALL KINDS OF INDIAN TEAK, ROSEWOOD, PILLAMARUDHU

ANDAMAN VENTEAK, JUNGLEWOOD OF ALL VAFRIETIES, MANGO PLANKS AND PLYWOOD
FOR ALL YOUR REQU!REMENTS IN TIMBER PLEASE CONTACT

THE BRILLIANT TRADING CORPORATION LTD.
TIMBER MERCHANTS & CONTRACTORS

Teiephone : 3876 4-A, BASIN BRIDGE ROAD, MADRAS |  Telegra's: 'YESKAR'

Telephone . 55876 T(’Ie_gmm © “ DHAMICHAIN "

Engineers, Contractors and Body Builders
PLEASE CONTACT

GOBINDRAM MURLIDHAR & CO.
Brass Founders, Contractors and Suppliers
37, VENKATACHALA MUDALI STREET, MADRAS -3
FOR
Al your reguircments of Bolts and Nuts all types, Building Hardware Hand and Workshop Tools,
G. L. Pipes and Pipe Fittings, Machinery all sorts, Paints. Varnish, Turpentine and Glue, etc.

VASANT VIHAR
HIGH-CLASS BOARDING & LODGING HOUSE

NORTH INDIAN MEALS A SPECIALITY
184-186 NETAJI SUBHASH CHANDRA

(ANNEXE)
BOSE ROAD 47 ANNA PILLAl STREET
Phone: 55277 Grams: VIHARLODGE Phone: 55414 Grams: VEDMANSION

MADRAS |
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FOR
TEAK WOOD

VENTEAK
MANGO PLANKS
PLYWOOD

etc.

PLESE CONTACT

K. A. RAHIMAN & COMPANY

(TIMBER MERCHANTS)
29, DEWAN RAMA IYENGAR ROAD MADRAS -7

Grams: * TEAKVENTIK" Phone: 61756
BRANCHES:
3 & 4, Basin Bridge Road 77, Sydenhams Road 432, Sydenhams Road
MADRAS-I| MADRAS-3 MADRAS-3
Phone : 4867 Phone : 3527

W WV N N W N N N D P e el e el el el et e Al Al el
NSNS

SANITARY ENGINEERS & CONTRACTORS
ENQUIRE

JOSHI & COMPANY

24 THAMBU CHETTY STREET
Post Box No. 1355
MADRAS-I

Phone : 2509 Grams : *JOSHICO "’

FOR EVERYTHING
I N

BUILDER'S)
AND % HARDWARE

FURNISHER'S ]
Phone : 3580 or Consult

SREE RAMACHANDRA & CO.

8/1] RASAPPA CHETTY STREET MADRAS -1




TELEZD: Movor:  ° 20 S o o i
NEO MODERN LODGE

(VEGETARIAN BOARDING & LODGING)
ROYAPETTAH, MADRAS-14  Opposite to Wesley High School

Well Ventilated Rooms, Natural Breeze, Attached Bath & Flush-out Family Rooms
MEALS TO SUIT ALL TASTES

Prop. K. S. SIVARAMAKRISHNAN

Telephone : 55510

ABBASBHAI TAHERALY & CO.

Suppliers to Government, Railway, Municipalities and to
THE INTEGRAL COACH FACTORY, MADRAS

SPECIALISTS IN BOLTS, NUTS, GENERAL HARDWARE & MACHINERY MERCHANTS
IRON, ENGINEERING TOOLS, METALS, RIVETS, SPRINGWASHERS, ETC., ETC.

81, SEMBUDOSS STREET, MADRAS-1

Telegramis: “ Prestige Post Box No. 1237 Phone: 2557

SAIFUDDIN & CO.

83, SEMBUDOSS STREET, MADRAS-1

IRON, HARDWARE, TOOLS, MACHINERY & METAL MERCHANTS

Suppliers 1o

Railways, P. W. D. Corporation, Mills, Estates, Mines, Workshops, Etc.,, Eteo

Telegram: Gatevalve Madrac Telephone: 55529

GOVARDHAN DAS P. A. Manufacturers, Approved Suppliers to
! ' ‘ 1.S.D., Southern Railway and L.C.F. .
Old>st Manufacturers of G.M. Water and Sanitary

Fittings
1381, SEMBUDOSS ST, MADRAS -1  Stockists of : Imported G.J. & W.L Pipe Fittings.
( Tubs Bulldings

Netaji Subhas Road 30 F. College St. Nagdevi Street
JULLUNDUR CiTy

ENGINEERS & MANUFACTURERS

CALCUTTA-1 CALCUTTA BOMBAY-3
Grams : Engineers Grams : Bibcock Grams : Bibcock Grams : “hoe’«]‘\)nlu
. B.B. 1583 Phone : 2581

Branches j Phone : 294 Phone @ 22-6917 Phone

Chawrl Bazar Latouche Rd, Hall Bazar
DELHI KANPUR
L Grams : Stopeock

Railway Road

AMRITS AR JULLUNDUR CITY
Grams Malhcock

Phone : 2325

TOWER BRAND
WIRE PRODUCTS

(Wood Screws, Gate Hooks and Eyes and Ship Chains)

FOR

AND

DURABILITY

THE SOUTHERN INDUSTRIAL CORPORATION, LTD.

H Telegrams :
Telephone : 2, Armenian Street

«+ INDSCREW "
4911

MADRAS |
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CALCUTTA

PIONEERS IN THE
MANUFACTURE OF
ALL STEEL
PASSENGER COACHES
Q. for INDIA'S RAILWAYS

METRE GAUGE
UNDERFRAMES
AND BODIES

400 already supplied.
Production now 250
per year.

BROAD GAUGE
UNDERFRAMES
AND BODIES

90 supplied in 1950.

ELECTRIC COACHING STOCK

Manufacture now starting at our Dum Dum Works
for the first time in India.

For of Flce & general use
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AERIAL VIEW

THE I.C.F. STAFF COLONY-—AN

Round-the-year
‘fine weather’

thanksto 7.0 5 7.7

#uE INTEGRAL COACH FACTORY at
Perambur — the largest in Asia and
a sister project of the huge Chitta-
ranjan Locomotive Works —is an-
other giant achievement in India’s
economic progress.

The 260-ton Worthington air con-
ditioning plant that provides cool
comfort in the large administrative
Building marks yet another Blue
Star achievement.

% %

WORTHINGTON

Air conditioning & Refrigeration

Engineered and sold exclusively
in India by:

BLUE STAR

Climate Engineers to Industry,
Business and the Home.
BOMBAY . CALCUTTA . DELHI . MADRAS

—-——-—————-———--J

Main office: Kasturi Buildings, Jamshedji Tata Road, Bombay,1

PSBS—1-
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CONGRATULATIONS
70 ky
JWTEGRAL COACH FACTO

it theiv Upening Ceremony by auy

Y
befoved Prime Minister j//\'é:%
JA\\\',\IL\RLA\L NEHRU «;:‘\; ﬁ
We have been privileged to contribute D
towards the creation of ’ o f
INTEGRAL COACH FACTORY h(:ggi
We are the leading suppliers of their A%‘\;}
requirements of ’ ﬁ;ﬂ :
Carbide TIPS .2 TIPPED ToOLS e
x
ALWAYS USE

SANDVIK Coromant CARBIDE
TIPPED TOOLS & TIPS

)l i
SANDV”Y'\

-

Coromant
Sols D/s’(r/lzu(ors tor whols of lnd)s -

STANDARD TOOL CO.

24,SLEATER ROAD,BOMBAY. 7. ,
Phone: call at 41514 Gram : 'COROMTOOL

Ask for Quotations & Catalogues free of cost
APPLY FOR AGENCIES, DISTRIBUTORSHIPS & STOCKISTS
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