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HOW

10
RESERVE
ACCOMMODATION ?

Unless you reserve your berth (I Class) or Seats (IT and 3rd Gl

Ation on
. . e yodation ¢
distance) in advance, you may not be sure of getting accomn
the train you wish to travel by.

ass long

. 1 ¥
Application should be made to the Station Master of you‘l t::llxrlhggj’
station at least 3 days in advance specifying the date ant ,(L\Vance.
which yon intend travelling and the tickets must be bought m a
The reservation fee leviable is 50 nP. per seat or herth.

: N : : - AR vogto 1 S
Reservation by [ and 11 Class from intermediate st wion

. . . 3 caruat 1 \ C
trains can also be made similarly, but reservation ticket

only after getting an advice from the Reservation
reservation has been made.

by Express
an be issuet
Centre that the

Tickets will be issued only if accommodation is available.

If the reserved seats or berths are not occupied
before the booked departure of the train the re
and the seat or berth given away to another.

at least 5 minutes
‘ ; o aelled
servation will be cancelle

Reservation fee is not refundable.

: impor-
T e s other mmp
111 Class seats are also reservable on Express and certam

; stations
: . aiaoctarting Stat“)
tant trains for long distance passengers from the tram starting
on payment of a reservation fee of 25 nP. per seat.

: ne are liable to
Do not occupy a berth or scat reserved for another, as you 4r¢
be displaced at the last moment.

aryv or you
If you find another person occupying the berth or seat reserv ed fory

_ ) . X N Station
and if he will not vacate it on demand, report it to the Guard or S
Master. They will help you.

(INSERTED IN THE INTERESTS OF TRAVELLING PUBLIC)
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INDIAN MACHINE TOOL INDUSTRY‘

QoA !
AN

PROGRESS AND PROBLEMS

By An Engineering Correspondent

on which modern industrialisation is based.

In the ultimate analysis, the capital equipment
required for large-scale industrialisation is dependent
solely on the capacity of a country’s machine tool
industry. In other words, it is this industry that
could be called the key to any industrial progress.
This can he well evidenced from the rising require-
ment of India’s machine tools particularly after the
implementation of its First Five Year Plan. Against
its consumption of about Rs. 3 crores of machine
tools—Rs. 47.31 lakhs required indigenously, and the
rest about Rs, 2.5 crores through imports—the
consumption in 1960 is estimated to have reached
Rs. 30 crores, of which only Rs. 5.5 crores of graded
machine tools had been available through indigenous
sources, the rest having been imported.

[ I ]HE Machine Tool Industry is the main plank

STATE INITIATIVE

As by its very nature, the machine too! industry
does not hold out prospects of large and quick returns
and the capital involved is substantial, the Government
found private capital unwilling to invest large amounts
required in the industry in the already existing
¢ Capital-shy > conditions in the immediate post-
independence period. The Government, therefore,
stepped in, and entered into a technical collaboration
agreement with one of the best known machine tool
manufacturers in Europe, viz. Messrs. Oerlikon
Machine Tool Works, Buehrle & Co., for setting
up a medium/heavy machine tool manufacturing
unit in this country. This agreement was signed in
1949,

The Hindustan Machine Tools factory at Jalahalii
commenced construction of the project in 1953.
The period between 1953 and 1956 was, however,
not a very happy chapter in its history. [t came in
for a good deal of criticism in the Press and the
Parliament. A British expert commissioned to give
his views of the Project in 1954 described it as
‘a dismal failure’ and proceeded to predict that
HMT would be * a colossal financial failure °.

PROGRESS OF HMT

A change, however, came in the latter half of
1956. The factory’s plant capacity was carefully
reassessed, and a programme of multiple shifts was
worked out and implemented. Simultaneously, as a
pre-requisite to planned production, a comprehensive
training programme was evolved, and an enlarged
training centre was set up.

As aresuit of these and other steps, the factory
turned out 135 lathes against its target of 57 in the
year 1956—57.  The factory exceeded its plan targets
in the subsequent years, and against its plan target of
400 for 1960—61, the factory achieved a production
of 1002 machines in 1960, and the output s
running at the ratc of 100 machines or over per
month since August 1960, i. e. a rate of production of
over 1200 machines per annum against the end of
Second Plan target of 400 machines per annum or
3629, over the target.

Simultaneously, the factory as diversified its
production, and at present, it turns out a wide range
of 90 different types and sizes of machines, against its
original production programme for only one type of
machine. [t may be mentioned that since 1956, the
factory bas been contributing substaatially to the
country’s machine tool industry. While it accounted
for about 25% of the country’s total production in
that year, its contribution in the subsequent years has
been of the order of almost 50 to 60 per cent.
During the year 1960, it can be safely said that of the
estimated production of about Rs. 5.5 crores worth
of graded machine tools, HMT’s contribution has
been about Rs. 3.5 crores. The factory which
employed 86 highly paid foreign iechnicians in 1956
was completely Indianised in 1959,

EXPANSION PROGRAMME

The factory has already undertaken an expansion
programme of building a second factory slightly larger
than the original factory. Its progress since 1956
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ild for itself adequate financial
ing off a heavy initial development
expenditure of nearly a crore of

Ke resources are now being ploughed

back itethis second factory which will be completed

ut any assist

ance from the Government of

India or other outside source in the record time of 14

months.

The total estimat

ed expenditure in connection with

this second factory will be Rs. 287.81 lakhs, of which
Rs. 114.35 lakhs will be foreign exchange expenditure.

The programme is
completed, the fact
2000 machines per

already under way and when
ory will be able to turn out over
year. Thus, the annual output of

the factory is estimated 1o be over Rs. 7 crores with
the share capital remaining at only Rs. 5.31 crores,

NEW SERIES OF MACHINES

Very recently, th

achievement to its credit.

e Bangalore factory had one more
It turned out a new High

Production Turret Lathe completely designed and

built  FOR THE

WITHOUT ANY

FIRST TIME IN INDIA
FOREIGN COLLABORATION.

The factory will shortly go into bulk production of
these Turret Lathes for the market.

This new machine, which is the first to be com-
pletely designed by HMT’s engineers is to be one of
a new series of turning machines which the factory
proposes to design and build without any technical

collaboration from

abroad.

Modern in its design technique, the machine is in
line with the latest machines designed and developed

in Europe. The

production of this machine marks

the first step towards the factory’s attempt at fmdmmg
self-sufficiency in design and development,

It is understood

that the country absorbs about 150

machines of this type annually, rising to 300 in five
years, and the production of these machines in HMT

will consequently
crores worth of
plan.

result in the saving of about Rs. 6
foreign exchange during the third

Rec'enﬂy, the Hindustan Machine Tools concluded

an agreement wi
Messrs.

th the Machine Tools Division of

Renaults, a well-known French firm, and also

with a number of State-owned machine tool units in
East Germany for the manufacture of further types of

machine Tools.

Consequent upon these agreements,

HMT will embark upon the manufacture of special
purpose machines for automatically producing compo-
nents on a mass scale.  These machines would be
designed specially in each casc.

TWO MORE UNITS

Itis proposed to set up two more machine 110019
factories in the public sector with an ll‘ll‘”“f“e
capacity equal to the duplicate size of HMI Loc.
each unit capable of producing 2000 machines per
annum. These two units will be built and run by
HMT without any forcign colluboration, entirely by
Indian Engincers.

In the field of heavy machine tool mz\nul'alctgrc,
the Government has already finalised coHabor'MmP
agreement with a firm from Czechoslovakia \/\thCh is
now preparing a detailed report for a project to
produce about 10,000 tons heavy machine tools per
month. Similar offiers have been received from
U. K., West Germany, and Polland, and all these
are being examined by the Government.

WIDE GAP

In spite of all these activities in the Public Sector,
there will be a wide gap between the country's
requirement of machine tools and indigenous produc-
tion, as the demand estimated at Rs. 60 crores by 1965

is fast out-stripping ‘the growing capacity of the
domestic industry.

The industry has yet to make great leeway. Private
Sector in the country will, therefore, have to make
similar efforts if the output is to be anywhere near its
expected requirements.

SMALL SECTOR

While production in the organised sector is concen-
trated on the graded medium duty machines, the bulk
of the output in the small-scale sector is of ungraded
and lighter duty types. It would be interesting to note
that while there are only about 15 units manufacturing

~graded medium duty machine tools, including the
three undertakings the sector, there are about 344

units manufacturing ungraded lighter duty machine
tools.

In order to make as many different types of machine
tools within the country as possible, the approach of
the Planners has, so far, been to canalise and encour-
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age the manufacturers to undertake the production of
different types of machines, Haowever, in view of the
increasing demand, and in the hight of our rising
requirements, the Goverament have recently decided
to allow manufacture of similar machines by more
than one unit.

The Government are prepared to consider technical
collaboration agreements for all types of machines
depending, however, upon the terms, particularly in
regard to payments etc.

Yet, another field in the spare of machine
tool industry in metal working machinery like
rolling mills, hammers, hydraulic press, wire drawing
machinery, and foundry equipment. Although there
has not been much activity, at present, in this field,
it is a matter of great satisfaction that some improved
metal working machinery like rolling mills and other
machinery needed in steel plants are proposed to be
manufactured in Government’s Heavy Machinery
Engineering Corporation at Ranchi.

Among the private enterprises, Messrs. Godrej &
Boyce Ltd., and Messrs. Atlas Works Ltd., have
extensive plans to increase their production of sheet-
metal machinery. With these plans under way, it is
expected that the output of machine tools in India
(including metal farming machinery) would reach the

.level ef Rs. 30 crores per year by the end of the Third

Plan, i. e. 1956—66, against the country’s anticipated
requirement of about Rs. 60 crores per year by that
period.

SOME PROBLEMS

The industry has quite some problmes to face Apart
from the usual difficulties like shortage of foreign
exchange, technical and managerial personnel, the
other difficulties are— '

(iy Finance :

Industries require heavy initial investment
with slow pace of returns ;

(i) Replacement Needs :

For India’s machine tool units, to turn out
quality products, it is essential that they
are able to replace their machinery at
reasonably regular intervals;

(iii) Tool Room Capacity :

In the case of most of the machine tool

3

units, for manufacture of tooling e. g. Jigs,
Fixtures, Special Tools etc., Tool Room
capacity is inadequate, and in some cases
even unsuitable, It may take years before
any of these equipments could be made
indigenously. The only source, therefore,
to acquire such equipment, is imports,
which in turnis deperndent on the avail-
ability of foreign exchange ;

(iv) Availability
metals :

of ferrous and non-ferrous

Machine tool production requires a large
variety of ferrous and non-ferrous metals.
Grey Iron Castings constitute about 70 to
80 per cent in terms of weight in each
machine tool. Pig Iron is the most
important raw mwaterial for Foundries
producing grey iron castings; and

(v) Another difficulty which is currently ex-
perienced is the bottle-neck in regard to
the supply of hard coke. In fact, low
ash-content coke has been a bottle-neck
during the Second Plan Period. The
situation is expected to improve before
long when the total carbonisation capacity
of the country is stepped up.

It can be expected that with the setting up of
manufacturing units for high strength low alloy steels
constructional alloy steels, alloy toal steels, stainless
steels, and heat resisting steels, many of the

difficulties experienced by the Indian Machine Tool
Industry would be removed.

From the foregoing, it will be obvious that although
the Indian Machine Tool Industry has expanded quite
fast and has been able to step up its production, it
has to meet a great challenge,

With further plans for country’s industrialisation,
its requirement of machine tool will be growing, and
the machine tool industry has to do its best to reach
the stage of near self-sufficiency, if not self-sufficiency.
The Machine Tool Industry’s main task is to relieve
the country of its main bottle-neck to rapid progress,
namely, the foreign exchange shortage by building
the mother machines that build all other machinery
needed by our increasing number of factories
for manufacture of all the goods and services

required to raise the standard of living of our rising
population.
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STATISTICS REGARDING THE PRODUCTION OF MACHINE TOOLS IN

v

INDIA FOR THE PERIOD

1951 —1960

Indication in

Increase in indi-

Annual pro- Production at terms of genous production Rise in terms of
Calender duction HMT points with without points on account
Year In Lakhs In Lakhs 100 in 195] consideration of production

‘ as the Base to HMT’s at HMT
Year Production
1951 47.31 _ 100 —
1952 44 .37 —_ 94 —_ —
{1953 44,08 — 03 - —
1954 50.02 - 106 — -
1955 74.40 — 157 — —
1956 120.22 28.80 254 193 61
1957 250.%4 124.00 530 268 262
1958 376.00 195.20 795 382 413
1959 439.00 246.40 928 407 521
1960 550.00 306.20 1163 361 802

(948 Machines)

With 100 points in 1951 as the Base Year, the incre

ase in indigenous production of

machine tools by the end of 1959 works out at 928 and has gone to 1163 in 1960.

HMT’s production accounts for over 50 per cent of Indi

the calender year 1957,

If HMT’S production is not taken into account,
tion by 1960 would be only 361 points.

a’s Indigenous production from

the ultimate rise in indigenous produc-

———

Stanvac Refinery completes arrangements to take

Ankleshwar

crude ahead of schedule

Stanvac Refinery is ready to take Ankleshwar crude
ahead of time. Whereas the Oil and Natural Gas
Commission had advised Stanvac (hat the Stanvac
Refinery would receive crude oil from Aunkieshwar
from Januwary 1, 1962, Company officials have now
advised the Oil and Natural Gas Commission that they
are in a position to receive crude oil upto 100 tonsa
day from November 18 onwards. This was possible
because of the completion of some parts of the crude

receiving facilities ahead of schedule.
the Company in a position to store upto 1,250 tons

of crude oil during the period November 18, 1961 to
January 1, 1962,

This has placed

Subject to agreements being reached on the pricing
of Ankleshwar crude and other contract terms,
Stanvac Bombay Refinery will begin processing their
share of the crude ojj from January | of next year.
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Frogs and Crossing Procedure for Welding

By Dr. M. C. Bhatia *

other words reclaim—the FROGS AND

CROSSINGS made of nigh Manganese Steel—
than to replace the same. Indian Railways are
already doing this work and giving more and more
serious thought to reclamation of worn out FROGS
AND CROSSING by the best possible means & in
the cheapest possible manner. It is in view of
this fact that this note may be of some use to those
concerned.

IT is much cheaper to repair and recondition or in

FROGS AND CROSSINGS for points on the
Railways that have to stand especialiy heavy and fast
trains, or a considerable daily average number of
trains—are manufactured of high manganese steel.
The reason for this, of course, is that such steel is
much durable and shock resistant than ordinary high
carbon steel.

High manganese castings are rather costly and the
fact that they can be reclaimed ata cost of 25% to
359, of the original by Arc welding with special
Electrodes, is important from a stand-point of
economy.

FROGS AND CROSSINGS can be reclaimed
either on the shop floor or on the open track. In the
shop the ordinary electric welding generator s usgd.
For open track work, a petrol driven welding
generator set and a portable grinder, both mounted
on a truck, are required. The only difference in
the two operations is that the welding proceeds a
little more slowly of the open track unless water for
cooling the casting is available.

Proper preparation is essential for welding high
manganese steel by the process of Arc welding. All
soft spots should be ground out of FROGS AND
CROSSINGS. Any fine cracks on the surface to be
built up should be removed. Such cracks will
inevitably appear in the weld deposit unless removed.
All rust, oil & greaze should be removed before
welding commenses, or the deposited metal will be
porous. A scratch brush with a suitable acid solution
should serve the purpose. Murriatic acid solution cut
with zinc will serve the purpose.

* Welding Engineer, The Industrial Gases Limited, Calcutta.

It is always betler and cheaper to repair FROGS
AND CROSSINGS BEFORE the wear becomes too
great. When several layers of weld Metal have to be
put on, it is more expensive and more difficult for the
operator to do a good clean job.

After the casting has been prepared for welding as
outlined above, work may commence. The welder
should have at hand a light hammer, a straight edge,
and a hose with about a pencil stream of coof water
flowing. The ends of the FROGS AND
CROSSOVER should be lightly dammed up with
sand, so that about half an inch of water is always in
the trough. The purpose of this is to keep the
casting cool, and should not be used for quenching.

Special Manganese Electrodes—3/16"-should be used
unless only one Jayer is to be put, in which case 1/4"
rods may be used. With the 3/16” electrodes-130 10
170 amperes are used. With 1/4"~175 to 225 but the
lowest amperage that will allow of steady arc flow and
good penetration is best. The cooler that the member
being welded is kept the fewer the contraction stresses
that are set up.

The bead should be laid with a half moon weaving
motion with the two ends of the half moon pointing
in the direction towards which the operator is working,
viz :

The bead should be about 3/4” wide about 3" at a
time should be welded. The operator should then
immediately take a light hammer and peen the bead
thoroughly. The practice of water quenching the
bead should not be used since the special mangaunese
electrodes are of such composition that the resultant
bead is air toughening.

If the casting has more than one section being built
up, as it usually has, it is best for the welder to
deposit the next bead on a new section, rather than
to keep on at the place where he starts. This allows
further time to cool. Each section should be worked
onin order before returning to the original bead.

One bead having been laid on each section, a second
bead should be deposited alongside the first one,
rather than to be a continuation of it. The same
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procedure tollows ateach of the sections.  Wher
more than one layer i3 required, the entite first
layer  should be deposited  befare starting  the
second.

After the first layer is finished and if more layers
are necessary, the former should be throughly scaled
and cleaned before proceeding. This is exceedingly
important as if any scale or dirt remains,

it will cause
boiling and porosity in the upper lavers.
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Fhe operator should Frequently use the strarght edge,
O A ot o deposit any exeess weld metal as all such
CXCeSS must be ground oft

. . . e-
Hothese instructions are carefully followed, the cl’w
clatmed FROGS OR CROSSING s just as good asf

on

N - pmation
Further  rechnical Advice, and torm nese

L)
. wg  MUANE
recommended types  of specil purposes

electiodes, ere can be piven it rcqmrcd.

—

CContinued from page §)

transistor electronics in the field of
matic telephony, track circuits and cven
relay interlocking. Analogue techniques
will be increasingly employed in the near
future on the railways as, for mstance in
marshalling yards for the calculation of tl
factor of rollability of wagons down the
hump in order to apply the correct braking
power on the wagon wheels. for computing
machines for calculating varions tvpes of

statistics in the workshops, stores and head
offices. Electronic controls

anto

¢

for machine
tools in the railway  workshops and

electronic gadgets in railway hospitals will
be used in the near future and there will be

none better qualified to handle them except
the S & T engineer.

Modern trend in signalling and communi-
cation is therefore the increased application
of the principles of electronics. 1t is from
this angle that the amalgamation of these
two branches is necessary for their common
development and in the interest of economy
and avoidance of overlapping functions in
the same railway organisation.

What has been' advocated for the engi-
neering officers in the combined signalling
"and telecommunication department, holds
good for the supervisory technical staff
above the grades of skilled artisans in both

courses

. a
branche<.  But as the diplomé

¢ Likely to impart
it will not be
staff to handle
equipments

clectrical engineering i‘i. no
principles of electromes,

. ' ‘. < 1 r
possible for the signalling

] jcation .
i : , communica men's
i It is therefore not advis

and vice versa. in combining

able at present to proceed i cbare
e s There ay soon (11 s
when power gignzlﬂlllg \y\H\t )(Hli: e,
ntively by electromes. At P
:_'21111111311'1(7;1}1i«)n and power Slgl)a.n,n{g. fiii\z
be merged at the level ol supervisory st "
also.  That day may not be far ()ﬁ,' l).ut 1
is still in the horizon. Till thenitis ll(.)t
desirable to train the supervisory staff in
both signalling and communication.

Hand in band with this increasing
emphasis in the recruitment of elfctrlcal or
electronic engineering graduates in railway
signalling and communication profession,
there must be an opportunity for the
capable senior supervisory staff to qualify
in both signalling and communication, so
that on promotion as officers, they would
be able to discharge the functions effectively
and efficiently. For this purpose, they
should be given both theoretical grounding
and practical experience in a railway train-
ing school as soon as they are selected but

before being put on duty as a combined
officer.
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Combining Signalling & Communications

N the first stage of the Railways’ growtl?,
signalling practice covered the gppll—
cation of only simple mechanical engineer-
ing principles. Upto the early tens of the
present century, simple electro-magnets
were employed in the block ap'paratl.ls
introducing absolute safety feature in tr‘am
working. Similarly, on the communica-
tion side, morse telegraph instruments and
manual telephone exchanges concerned the
railway communication engin.eer. Th‘ese
two subjects which had extensive applica-
tion in railway operation were fundamental-
ly diverse. One called for the knowledge
of simple mechanics and t‘he other of
elementary principles of electricity.

In the early years, technical schoo?s and
colleges provided education only in .the
fimited fields of civil and mechanical
engineering and it was only ir} later years,
perhaps after 1900, that elet?trlcal engineer-
ing was also introduced too in thg curricu-
Jam in western countries. In 'Indla too, it
was only after 1930 that electrlgal engineer-
ing was dealt with as a special subjeet in
the engineering institutions.

The technique of signalling and
communication in the railways in this first
stage did not call for highly qualiﬁed
engineers and only men with pra;ﬁcal
experience used to occupy the top posmor}S
of the branches. Even these branches did
not have independent status, but were
attached to major departments like engi-
neering or operating departments, Wit.h
limited theoretical knowledge, these practi-
cal engineers built up their own traditions
and the two branches were separate for a
long time,

During the second stage of evolution of
the railways, roughly between 1910 and
1940, there began the immense develop-
ment of track circuiting and power signall-
ing which revolutionalised railway opera-
tion in a far-reaching manner. It made
possible achieve higher speeds and heavy
traffic to be dealt with in suburban areas.
Track circuiting in the major junction
vards, automatic signalling with conti-
nuous track circuits, electro-magnetic
power frame for controlling signalling in
big yards, electric or electro-pneumatic
operation of points and a lot more electri-
cal appliances for safety features in train
working—these became for a time, the
main concern of the Signal Engineer.
Similarly for the communication engineer,
automatic telephones, carrier telephony,
long distance land line communication be-
came his concern till about 1940. During
this second phase of development of both
signalling and communication, principles
of electricity, particularly of electro-
magnetism were increasingly applied in
these equipments. It was possible for a
qualified electrical engineer to handle both
branches successfully without difficulty,

provided he got the opportunity and train-
ing to deal with both.

Even though there was much common
between electrical signalling and communi-
cation during the second stage, the two
branches were still developing under
separate engineers on most of the railways.
But experiments were made now and then
in different railways to amalgamate them
into one branch, but conservative opinion
prevailed on both sides on the distinctness
of the two subjects and the needs for
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difterent aptitude and wdent for handling
them,

On the Indian Railways, it was only
after 1940 that engineering graduates were
drawn into the profession of signal engi-
neering which worked under the civil engi-

neering departnient. Communication was

also left with the operating or electrical
department and had a subordinate status
and in both branches, old practical men
without academic qualifications were still

the masters. Tt was only in 1952 that o

bold decision was taken by the Railwav
Board to combine the the signaliing and
telecommunication  branches under one
department. The question of this move
being in the right direction or not. ix
discussed in this article.

As has already been pointed out earlier,
a qualified electrical engineer can easily
absorb the principles of electrical signall-
ing and  elemetary  communication
principles. This may not be the case if the
signal engincer happens to be a civil or
mechanical engineer. The principles of
mechanics as applied in signal engineering
practice are fundamental and do not call
for a knowledge in advanced engineering as
may be required, for instance, to manage
steam or diesel locomotives.

The present trend of development in
communication on the railways is increased
application of electronics, H. ¥, V. H. I
and Micro-wave wireless, Teleprinter and
Carrier telephony. The question naturally
arises, whether the electrical engineer will
be able to deal efficiently with the problems
arising out of the maintenance of modern
communication equipment. The answer is
in the affirmative. Electrical engineering
itself is at present at cross-roads. The
matter of breaking the existing bias to-
wards mechanical engineering for the
electrical engineering course is engaging

( Continued on page 6 )

Macaszine

the  attention ol progressive  cngineers.,
The tremd s to bifurcate clectrical engl
neering, one course  for electrical  power
engineer  who  will need a bias towards
mechanical design and the second one will
be @ combined course in electrical zu‘ul
clectronic technologies.  The  need ‘tm'
knowledgee in electronics for the (‘tlcctru:‘al
engineer 1% apparent when, for mst:.mcf'i
the following changes 1o the ('onw_.‘ntl(.)ml
techniques o two miportant applications

are considered -—

(1Y Semi-conductor Like gcrmzubm.m\
and silicon rectifiers are driving
out fast the rotary convertor and
Mercury-are rectifier

(ity  Klectronic control circuits —for
Industrial processes are superceds-
ing the electro-magnetic velay
controls and contactors.

The future clectrical engineer will have
undergone a  theoretical  course in
clectronics, sufficient for operating, main-
taining and reparring wireless communica-
tion equipments, il not fully capable to
design and manufacture them.

Communication engineering 1s also fast
developing in our country as a scparate
subject for a degrec course.  This course
provides for the foundation of applied
physics which  includes

mechanics,
dynamics  and

electricity,  which are
adequate for the understanding of the
principles of mechanical

. and electrical
signalling,

Other subjects in the curri-
culam is advanced land line telephony and
wireless communication, which will be
quite useful for handling and developing
railway communication on modern lines., N

In fact, the communication engineering

graduate will be ideally suited to take up
the task of the

latest  applications of
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WRIGHTS RANGE OF MANUFACTURE

By An Engineering Correspondent

We have great pleasure in publishing below a short illustrated technical write-up dealing
with Vertical Spindle Horizontal Table Grinders and Grinding Attachments for Machine
Tools. The manufacturer is none other than the reputed firm of Electrical and Mechanical
Engineers, Messrs. Wright Eleciric motors (Halifax) Ltd., who have specialised in design-
ing and developing of Surface Grinding Machines and Grinding Attachments for Machine
Tools, for the past twenty years. These Machines are already employed in various Railway
Worlshops all over the world. In view of several expansion programmes envisaged for
Indian Railways during the Third Five-Year Plan period, and develapinent of heavy
engineering industries both in private and public sectors, we are sure this write-up dealing

with technical features of the machines would be of great inierest to our engineers and
industrialists.

RIGHT Electric Motors (Halifax) Limited—
a firm of Manufacturing, Electrical and
Mechanical Engineers, established in 1900,

have for the past 20 years specialized in the designing

and developing of Surface Grinding Machines and
Grinding Attachments for Machine Tools.

Their Vertical Spindle Horizontal Table Surface
Grinders, for which Patents have been granted in
most principal countries, and the range of Self-
contained Motorised Grinding Heads are covered in
India by Patents No. 54338 and 55705.

The ¢ Wright® Vertical Spindle Horizontal Table
Surface Grinders are ideal machines for roughing and
finishing operations in all Engineering Works, Found-
ries, Rolling Stock and Engine Maintenance Work-
shops, Dockyards, Garages etc. They are suitable

for metals, alloys, plastics etc., and are precision
built and simple to operate.

These machines are now being made in six different
sizes, having grinding wheels of 8", 107, 127, 147, 16"
and 20" diameter. All models are available in pillar
construction, whilst the 87 and 10" sizes are also
available as Bench types. These machines have a cast
iron rib-reinforced rectangular working table, provided
with an insert plate and a wheel centre disc made of
high tensile, wear resisting, hardened steel. The
whole surface of the tableis accurately machined and

This photograph shows a “WRIGHT" Model 54;P14
Vertical Spindle Horizontal Table Surface Grinder
Sitted with motorised Dust Extractor Fan and low
voltage lighting equipment.
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This photograph shows a “WRIGHT” Model 55/20
Vertical Spindle Horizontal Table Surface Grinder.

ground over. A swivelling truing block, to take a
diamond tipped wheel dresser is fitted. A guide fence
is faced with a hardened steel strip, the body of the
fence being of cast iron and arranged so that it acts as
an exhaust hood, having cast-in ducts for carrying the
dust 10 an outlet to which a dust extracting system
can be connecied. The grinder body is of heavy cast
iron construction, giving extreme rigidity. A cup type
grinding wheel is carried on a cast iron wheel hub,
clamped with a steel plate screwed to hub. The wheel
hub is keyed on to the tapered shaft extension of
the driving motor and secured through a lock nut.
Compensation for wheel wear and/or adjustment of
depth of cut is obtained on the 8", 10", 12", or 14"
models by vertical adjustment of the motor rotor by
means of a handwheel through a pair of bevel gears,

The rotor always remaining within the magnetic field
of the stator.

On the 16" and 20" models the cup wheel is carried
on a cast iron wheel hub, which is spigotied on to the
upper end of the rotating member of the vertically

This photograph shows a “WRIGHT” Model 57|
Mic. Ex 12 Vertical Spindle Surfuce Grinder,
provided with a grooved workteble and adjustable
and removahle guide fence.  In this case a

distorted and corroded cylinder head is being
re-surfaced.,

adjustable piston, the latter being of high teasile steel
and carried in a double row angular contact bearing.
Compensation for wheel wear andjor udiuslmenl”f
depth of cut is controlled by operating a fumd wheel,
which engages through gearing the vertically adjust-
able piston.  Setting of depth of cut is maintained bY
means of a handwhecl-operated locking device, The
whole rotating mechanism s dynumi:‘;llly balanced
?nsuring smooth and vibrationless operation. T'he drive
Mg motor, mounted vertjcall
is of the Totally Enclosed
design having high torq
features.

y in the grinder castings
, dust proof type, of Special
Y ue and low stating curred!
. The rotor shaft, made of high tensile steeh
is 'ﬁued with  deep  proove Sing|e row ball
bearing at the top, and doubie purpose  bal”

bearing ai the bottom end, both being stauffef
lubricated.
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The principal dimensions, supply arrangements, horsepower of the Motors, speeds etc., are as follows :—

TABLE CUP  WHEEL MOTOR
Surface speed
Height  Length  Width Qutside Inside Depth Full load of Wheel. ~
Model S - T i H. P :
- Ins. Tus. Ins. dia.  Ins. dia. Ins.  Ins. —l

speeds  FT.Per minute

“ WRIGHT ” TABLE SURFACE GRINDERS—INDIAN PATENT NUMBER 54,338

Standard Supply Arrangements :— A. C 5_0,"/"),'?1"55 72740173 phasg

54/B8 173} 18 14 3 6} 2 ] 2880 6030
54/P8 341 i8 14 8 61 2 1 2880 6030
54/P10 {78 24 14 10 8} 2 1.5 2880 7545
54/P10 344 24 14 10 8% 2 1.5 2880 7545
54/ST.12 26 28 19 12 10 3% 3 1440 4530
54/EX.12 36 424 19 12 10 3% 3 1440 4530
54/P14 36 423 19 14 12 3 4 1440 5300
« WRIGHT ” TABLE SURFACEVGRINDEXERS"———INDVIAPEE’L\/IE_I\’{I NUMBERﬁS/S/.?Oé

Standard Supply Arrangements .— A.C. 30 cycles. 2 or 3 phase

55/16 36 38 23 16 13} 5 5 1440 6030
55/20 36 40 30 20 17 6 7.5 960 5025

The 127 sizes are fitted as a standard with dust
extractor fan units—the fan motor (developing 0.25
B.H.P. at 3000 r.p.m.) is wired to start up simul-
tancously with the main driving motor.

For the 14" models this accessory is optional.

For use with the 16" and 20" machines, we
recommend the adoption of a separate self-
contained, motorised Dust Collector Unait,
which we can supply in two different sizes,
namely: No. 2—the extractor fan being
driven by a 0.5 B.H.P. 2800 r.p.m. motor :

Size No. 3—the extractor fan being driven by a
0,75 B.H.P., 2800 r.p.m. motor: in these
units, the lan is on the clean side of the
filter ; the process dust is induced through a
low velocily, primary separator, which
effectively traps all heavy particles: the fine
dust is filtered by fabric sieeves before the air
is finally passed through the fan, exception-
ally high separating efficiency so being
obtained.

The Table Surface Grinder patent features have also
been adopted in the construction of our Motorised,

Self-contained Grinding Heads; these units have
proved their value as versatile attachments to Planing,
Milling, Boring and Turning Machines and Heavy
Lathes, and are now available up to and including
4 BH.P. For surfacing foundation steel work on

This photograph shows two “WRIGHT” Type
HRFE|S motorised heavy duty Grinding Spindles,
fitted with side flanges for slide rest mounting, one
having a 12" and the other an 18" snout extension.

These units develop 2 B.H.P. at 2800 R.P. M.
operational speed.
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18" snout extension, developing 2 B.H_P. at 2800
R.P.M., used on a Webster-Bennett Boring Mill

as attachment for internal grinding.
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Davy Shipbuilding Lid., Montreal, and Domin

. Parsons & Co. Ltd. for surfacing foundat

The illustrarion shows a Model 1.5/2P self-contained Motorised Gri
mounted on a four- i

Several units are being used for a similar purpose by

Eight of these units are being used by C. A
Bridge Company, Edmonton, Canada.

turbine bedplate facings on board ships.
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A This photograph shews a “WRIGHT” Model
1.5/2P self-contained motorised Grinding Head
attached to a Fritzz Werner Hydraulic Slideway
Grinding Machine. A lathe bed is being ground
in this case.

The illustration shows a “WRIGHT” Model 2/2P »
self-contained motorised Grinding Head, developing

2 B.H.P.at 2880 R.P.M., mounted on the cross
slide of a Planning Machine.

The illustration shows a “WRIGHT" Model 2/2P
self-contained Motorised Grinding Head, fitted 10 q
Ward No. 7 Lathe, and used for the gfinding of
hardened steel distance pieces. S

This photograph shows a “WRIGHT” Model 4)2P

I". ! .
f;j;c?;lamed motorised Grinding Head mounted
Jt Vertical Boring Mill. The component

being i
g ground in an eley it (KU ] n hick
steel plate. en feet 6" diametor 2" thick

Building Sites of Power Stations etc., for the surfacin
of turbine bedplate facing on board ship, etc. lhesi

units can be supplied mounted on f
trolleys. our Wheeled

“Wrights”

range of Mot
which are §
internal ag w

ha_ve recently designed and developed ?
orAlsed Heavy Duty Grinding Spindles
nding great favour as Attachments fol
ell as external gtinding on boring lls
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Planing machines and Heavy Lathes. The motors
used in the construction of these Grinding Spindle
Units are of the Heavy Duty Squirrel Cage, Totally
Enclosed Dust Proof Type and are available in ratings
of 2 B.H.P. at 2800 r.p.m. and 2 and 3 B.H.P. at 1450
r.p.m. A.C. 3 Phase, any one standard voltage.
Designed with oversize nickel chrome spindles, carried
in precision ball thrust and roller bearings; the com-
plete rotors are dynamically balanced. The rigid steel
stator can be fabricated with any shape of fixing foot
(drilled or undrilled ; with or without tongue), shank,
bracket, end flange, etc. for slide rest mounting, tool
post mounting elc, to suit customers special require-
ments. Snout extensions can be fitted from 44" up to
[8*. The type HGR units are fitted with sliprings to

AEl Participating in

SOME details can now be given of work involved
in adapting the American Skybolt air-to-surface
missile to this country’s V-bombers, and of the highly-
developed electronic devices which make the bombers
into precise flying systems.

It was in April 1960 that the Minister of Defence
announced that the United Kingdom was negotiating
for the purchase of the American Skybolt air-to-
surface Missile for R. A. F. bomber command in
place of the cancelled Blue Streak. Information has
since been released that arrangements are well
advanced for installing Skybolt on the Avro Vulcan
D. 2. bomber and that British firms will play a major
part in the aircraft modification programme.

A. V. Ree Limited, manufacturer of the Vulcan,
has been given the responsibility for modifying the
airfame to accommodate the missile. Associated
Electrical Industries Ltd. has been given the task of
specifying the modifications necessary in the existing
navigation system of suit Skybolt, and of the develop-
ment and manufacture of the fully transistorised
conversion equipment for linking the existing system
with that of the missile.  This is being carried out by
AEDPs Electronic Apparatus Division which  has
extensive knowledge and experience in the develop-
ment of the present V-bomber navigation and

bombing computer system.

The missile guidance system works in digital
‘anguage and it is the function of the new AEI con-
Version upit to transform navigational information
fr'om its original analogue form into the required
digital form without loss of accuracy.

Techniques used in the construction of the
Conversion unit will be consistent with those employed

permit ‘ Planetary Grinding’ where the work is
stationary and the Grinding Spindle is mounted on the
face-plate of the Machine Tool. The types HGR are
available with standard snout extensions of 6, 127,
18" or 247,

Full particulars about the ‘ Wright ” machines
and equipment mentioned in this article as well as
other “ Wright ”* products such as Grinder Motor
Units (made in sizes up to 25 h.p.), * Wright > Coated
Abrasive Disc Type Surface Finishers, Cross-Swing
Grinders and Bar Centring machines can be obtained
from the sole distributors—Messrs. Alfred Herbert
(India) Private Ltd., Post Box 681, 13/3 Strand Road,
Calcutta-1.

the Skybolt Programme

in the Skybolt equipment. Special test gear for the
unit will also be manufactured and technical assistance
will be provided by AEI during the proving trials of
the weapon system.

V—BOMBERS CONTROLLED BY COMPUTERS

Computers  made by  Associated  Electrical
Industries Limited form the brain centre of machines
which, while still carrying pilot and navigator, have
electronic means both for controlling flight and
delivering weapons.

Many years of planning and research led to the
evolution of the modern bomber capable of carrying
nuclear weapons. Before the last war ended it was
realised that the jet engine would so raise the speed
and operating altitude of the bomber as to make it
impossible to control by human means to achieve its
proper role. Replacement of the human bomb
aimer by a mechanism that could respond quickly and
accurately without tiring necessitated the use of com-
puters to carry out all the intricate calculations for
determining the position, steering the aircraft, and
predicting the release point for the bomb missile.
Exploratory designs were started at the end of the
war and eventually the Navigation and. Bombing
Computer went into service.

The development of this project was undertaken by
the Rugby Group of Associated Electrical Industries
Limited (then the British Thomson-Houston Com-
pany) in close co-operation with the Royal Radar
Establishment at Malvern and the Royal Aircraft
Establishment at Farnborough. AEI acted as main
contractor, work on some units being sub-contracted
to AEI-Hotpoint at Peterborough, Ericsson Tele-
phones Limited and Murphy Radio Limited.
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Various Types of Signalling on the Indian Railways
and their Compatibility with the General Rules

By K. C. PATHAK*

Summary of the talk delivered by Shri K. C. Pathak, Government Inspector of Railways before the
Bombay Railway Signal and Telecom. Society at the annual convention held on 20th February 1961,

HE speaker commenced his address thanking the
Society for the opportunity given to him to
address the Members at the annual convention, He
said that he accepted the invitation to address
the Members with a certain amount of hesitation,
beeause to talk about Signalling to the audience who
are past masters in the art of Signalling was no mean
task and he would consider himself lucky if he

could get away from the Meecting without loss
of face.

Signalling is based on the rules fur controlling the
movement of trains. So from the very nature, the
General Rules precede all the Signalling practices.
There are certain types of Signalling which may be
suitable for a particular Railway or a particular
Section of a Railway, for which, particular General
Rule has been prescribed to suit the particular
system of train working. That type of Signalling is
not always the best universally and should not be
employed for working on other Railways blindly.

If one should look at the General Rules, Chapter
IX, which gives the various systems of working,
there is only one Rule in that Chapter, which indicates
that there are seven systems of train working. Item
(b) of those Rules says that the Absolute Block
System of working alone should be used on every
Railway and it is obligatory for Railway Board’s
sanction to bz cbtained for introducing any other
system of train working. Therefore the Absolute
Block System is the only system of working which
would normally be used on Railways and most of the
General Rules that have been prescribed only visualise
that the Absolute Block System will be used.

Rule No. 237 (i) gives the essentials of Absolute
Block System at *A°, ‘B’ and *C’ Classes of
Stations. The definition and the minimum equipment
of signals that have been specified in the General

Rules are also on the basis of Absolute Block
System of Working.

*Govt. lns;ector of Railways, Bombay

Now we find that certain other Rules applicable to
Multiple Aspect  Signalling are sandwiched in
between these Rules. One of the reasonable things
which the speaker would recommend is the placing of
the Absolute Block Working Rules for Multiple
Aspect Upper Quadrant Signalling in a chapter by
itself, but again there is a certain amount of difficulty.

The Automatic Block Working Rules
specifically  lay down  whether
applicable to Multiple Aspect Signals only or to
two Aspect Signals also. A Signal Engineer looking
at the Rules is none the wiser whether two Aspect
Signalling can be adopted in case of Automatic
Block Working. This question would  surprise
many, but it did not surprise the speaker, because he
was confronted with this problems before. When he
was the Govt. Inspeclor of Railways at Calcutta, the
East Indian Railway were working trains on
Automatic Block Working, on the Calcutta Chord
Ratlway adopting the two aspect Signalling only.
That brought about a number of complications and
difficulties, but it did save certain amount of labour
and time which would have been spent in making
temporary Signalling arrangements for traffic working
on the main line for the duration of Electrification of
the main line. The then Chief Signal & Telecommunica-
tions Engineer of that Railway was able to produce
some sort of a working system to cope with the
situation, but the Automatic Block working rules
were for Multiple Aspect Signalling, There are
rules which fay down what a Driver should do and
what he should not do when the Signal is *ON’
and when the Signalis ¢ OFF’ in yellow or green.
We come across the difficulty where two aspect
signalling is adopted for Automatic Block Working

because there is no yellow aspect and sequence of the
successive  aspect  of  Automatic  Signalling gets
altered.

nowhere
these should be

Going into the history of Automatic Block
Working, it was in 1942, when the Railway wanted
to use all sorts of economical methods of train
working and one of such economical methods was
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Automatic  Block  Working, It
heterogeneous system because the

working rules did not prescribe
Signalling.

was a sort  of
automatic block
for two Aspect

Prgceeding further, the speaker dwelt upon the
Multiple Aspect Upper Quadrant Signalling, which in
its present form is entirely a new thing on most of
the Indian Railways. Even though it has been very
extensively adopted on the major Railways such as
Central and Western Railways, he was afraid most
of the Officers and Inspectorical Staff had yet 1o
learn a Jot more about the significance of the aspects of
Upper Quadrant Signals before they could say that
they knew about it. This system of signalling was first
introduced in India on the Assam Railway by a very
capable Signal Engineer, Baker, who somehow or
other caught the eye of the General Manager of
that Railway Sir George Eustace Cuffe who was
known very well to all who were present. He gave
Baker the opportunity to introduce on the Assam
Railway his Signalling which was entirely new 1o
India. That class of Signalling was called ** Speed
Signalling ” by Baker. That was something so
different to the systems of Signalling or Train Working
being followed at the time in India that when it was
introduced on the Assam Railway, special legislation
had to be enacted and the Govt. Inspector of
Railways of Circle No. 2 had to give a special sanction
for the introduction of the new system of working
of trains. One of the stoutest opponents of Baker at
that time was another great Signal Engineer—he was
Slater of the Madras and Southern Maharatta
Railway. In spite of the opposition of Slater, this
type of Signalling was introduced on the South
Indian Railway also. The Upper Quadrant Signalling
remained confined only 10 the Assam Railway (a portion
of the N.F. Railway) and a portion of the South Indian
Railway. Now this system has been extensively
adopted on the Western and Central Railways. Even
though Baker called it Speed Signalling and it
should have found a separate Chapter in the General
Rules, the new set of rules have, unfortunately, been
sandwiched between the rules mainly connected with
Lower Quadrant Signalling.

In this connection, the speaker had a discussion on
one or two matters with the Director (S & T) and had
told him very definitely that these Rules must be
placed in a separate Chapter by themselves and not
inserted after the existing rules for upper quadrant
signalling. We find these rules have been sandwiched
in this manner which has created a number of
problems. For example, taking Rule No. 2 regarding
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classificati - Stat

.(s§1ﬁcatlon of Stations, whercin the stutions are
classified a5 ¢ A’ B’ 4pdg (O3 ‘ |
should expect that there wili be '
how this upper qu

normally we
another rule to show

adrant signallin in fi
LS ) Signailing would fit in for
this classification ot stations.  Bul one finds that all

lh'e Signalling  Rules have been  grouped together
w!thou\. care having been taken 1o specify the class
of stations where ubper quadrant signals are provided.
S‘o f'fxr as train working s concerned at * B’ Class
Stfatfons, a new rule called 29 (a) which givcs'\hc
minimum requirement of Signals has been introduced
but gnlxke the parent ryle No. 29, this did not
classify stations “ A’ Class or ‘B ’ Class or ¢ C’
Class.  Normally, this should have been made clear
for the benefit of all the Signal Engineers and for the
staff employed in the operation of trains.

The speaker then pointed out another difficulty that
was being experienced with regard to the question of
Warner Signals.  The description of Warner Signal is
given in Rule No. 8. Under that Rule, a new Rule
has been inserted which was Rule 8 (a). There, the
description of the Distant Signals and their indications
are given. This was a big snag, because the Warner
and Distant Signals had been likened 10 each other.
[t was true that in shape they were the same, but
in their functions, they were entirely different from
each other. The Officials who have to deal with or
to erect a Distant Signal sometimes felt puzzled as
to how that signal could function. The significance of
the aspects of the Warner Signal was that it indicated
toa Driver that he was approaching another Stlop
Signal. This particular indication was not given 1o
a driver by the Distant Signal. In the case of the
Warner Signal it warned a driver,

(i) that he was approaching a Stop Signal
ahead

or (i) of the condition of the Block Section
ahead.

It was true that when Baker started the Signalling,
he called the Warner Signal a bad signal and one of
his opponent’s reply which c¢ame out in the
Quarterly Technical Bulletin, stated that granting that
the Warner Signal was not a good signal, if it was put

lo proper use it was a useful signal within its
limitations.

The Distant signal did not give cither of the
indications given by a Warner signal yet it had been
placed in the same chapter as a Warner Signal. The
basic principle of the Upper Quadrant Signalling or
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speed signalling is that it tells the Driver of the speed
he has lo observe at the next Signal at any station.
When a Driver comes across a Distant Signal, he is
told the speed at which he can pass the next Signal
(variously called Home or Outer Signal). The
“ Attention ”’ aspect tells him that he has to
reduce the speed at the next Stop Signal, whereas
the ¢ Caution’ Aspect does not indicate anything
except that he is approaching a stop Signal. G. R. 40
lays down the conditions when a Warner Signal shall
not be taken OFF. Nothing has been said about
the distant Signal in that rule. The Central Railway
had entirely different rules and that Railway introduced
the rules earlier than the Western Railway and had a
rule 40 (a) which had been deleted by the time
the Western Railway adopted these rules so that
its deletion does not appear in their book of General
Rules. There was certain amount of difficulty in
doing so. Whereas Rule No. 40 states that a Warner
Signal shall not be taken OFF fora train which is
booked to stop or a train that has to be stopped out
of course, the corresponding rule 40 (a) for the
Distant Signal does not now exist. When a train
has to be received on a straight road, the Distant
Signal has to indicate clear aspecti.e., 90°, and ifit
is to be received on a loop, it has to indicate 45°,
There may not appear to be much difficulty but it is
confusing because we have been using MAUQ
Signalling without paying sufficient attention or
appreciating  the difficulty of the people who will
be using these Signals. With the Upper Quadrant
Signalling that is being introduced progressively all
over Indian Railways, it is very necessary for the
people who are employed in erecting and maintaining
these Signals and more than anybody else, for those
who will be using these Signals for train operation, to
be trained on the very basis or the correct idea of
these Signals, how they are to be used and the
principles on which they are based. The speaker
regretted that this was not being done.

If one should look at the rules, they describe not
only the Signal Arms, but also the lights in the night
time. They indicate what should be the colour
of the Signal indication at night time. Now there
was a proposal to have Absolute Block Working
with Multiple Aspect Signalling, the arms to be
dispensed with and Colour Lights to be used. On
the Eastern and Central Railways, Colour light
Signalling has been adopted very extensively ; on the
Eastern Railway, they have two aspect Colour Light
Signalling all over the electrified section. When one
has to install Multiple Aspect Signalling doing away
with the arms, Colour Light Signals are installed on

Signal posts. So far as two Aspect Signalling is
cancerned, it is not so complicated, because there are
only two lights, Red and Green, but in Multiple
Aspect Signalling, one comes across three lights which
are identical with the three light indications of
Automatic Block Working. Whereas there was all
the difference between Multiple Aspect Signalling
and Automatic Signalling, when there are only
lights and not the Signal Arms, provided on the
Signal posts, one cannot distinguish whether it is
Multiple Aspect Upper Quadrant Signalling or
Automatic Block Signalling employing Multiple
Aspect Colour  Light Signalling. In passing,
the speaker said he would mention that strictly
speaking the existing two aspect Signalling is not
really two aspect, because Yellow Arms of the
Warner Signals are used in two Aspect Signalling.
The two aspects are the Red which means Danger
and the other Green which means clear. When they
provided Yellow Warner it came about that a distinct
Colour indication with the Caution aspect was
introduced. In Colour Light Signalling, they had a
combination of Green and Red when there was a
Warner Signal on a post by itself; whereas when
the Yellow Warner was introduced, it introduced a
third colour, for the Signal Arm. That was
heterogeneity so far as two aspect colour lights of
Signals are concerned. But if with Multiple Aspect
Signalling, the arms are done away with then one
comes across with very serious difficulty for the
Driver, when he has only Signal lights to guide him
and he may confuse between the yellow of that
distant (MAUQ) or yellow of warner (lower quadrant)
and yellow of automatic signalling. Thus it will be
seen as to how these rules become incompatible in
actual working practice. Instead of helping the
Driver by clarifying the conditions under which he
has to wotk, when all these different methods of
Singalling are installed which are confusing, then
something very dangerous is introduced. It is true
that whenever Shri Pathak had enquired or discussd
the problems with Transportation Officials, it had
been generally stated that ¢ The Drivers know the road
and the signalling in use and they must obey them ’,
but tthis particular answer is not the final thing. One
should take into account the physical condition of a
Driver working 12 hours continuously in intensely hot
atmosphere or in very cold weather, when he may not
be at his best. It is then the duty of the Signal
Engineer to give the Driver one and only one

interpretation of the Signal which he has to observe
and not three or four.

The Speaker then dwelt with the ‘B °* Class
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working on the Indian Railways vis-a-vis MAUQ
signalling.  The Driver  of a train approaching a
particular Station comes  across the Distant Signal.
This is the first Signal—it is not a Stop Signal—it
is a permissive Signal, but the Driver is given definite
information at that Signal itself that he is going on a
track which is meant for restricted speed or that he
is going along a track where a speed restriction
exists. Only this information is conveyed to the
Driver at the Distant Signal and he has to obey the next
Signal. But the Driver does not see a repeater 1o show
him ihe condition of the Signal ahead as in lower
quadrant signalling when the outer is almost a repeater
of the Home. When the question was put to Baker, he
realised that the Distant did not prewarn the Home,
His signalling was distinct from lower quadrant signal-
ling. He provided another Marker in the rear of the
Distant Signal which comprises Red Reflectors which
tell the Driver that he is approaching a Distant Signal.
The Central Railway have provided Sighting Boards
in rear of the First Stop Signals in Lower Quadrant
territory but no marker in rear of distant signals. In
old two Aspect Signalling, the first Signal at a
Station is not a permissive Signal, but a Stop Signal,
i. e.,, the Quter. So the Driver is told of the distance
after which he may come across the next Stop Signal
and a Board is placed from where he can see the
Distant Signal. In MAUQ Signalling, as has been
adopted on the Central and Western Railways,
nowhere a Driver is told as to when he will come
across a Distant Signal and yet the Distant Signal
conveys to him the important information about the
line on which his train will be taken at the Station
which he is approaching. So it will be seen how
important the Distant Signal is. The MAUQ
Signalling which is provided on the Assam Railway
was for a speed of 45 MPH, the maximum for the
metre gauge. All the calculations that Baker made
were to prove his point that the Signalling as was
provided was good enough, although he said
that it was good for the Broad Gauge also.
Unfortunately, the distances that had been prescribed
has now been reduced, yet at these Stations ‘B’
Class method of working is supposed to be carried
out. Itis true that a distance of 600 ft. is being
provided for, but full cognisance is not being taken of
the shunting which is permitted within that distance
of 600 ft.

Taking up the question of adequate distance, it will
be observed that adequate distance had been reduced
in the case of Multiple Aspect Signalling.
Shri Pathak would invite the attention of the
Railwaymen to the particular article written by

Shri B. C. Basu in the Technical Journal about the
changing of rules. The first General Rule in which
the adequate distance appears is Rule No. 38 and in
this rule, the figure is given for the adequate distance
in advance of the Starter Signal. When he was the
Govt. Inspector of Railways at Calcutta, the speaker
had had a lot of argument with Shri. Basu and he
was not very happy about the arguments put forth
by the latter in his article. The speaker had himself
written another article in the Technical Bulletin
explaining his stand-point where he confined himself
only to the Lower Quadrant Signalling and “ B* Class
Working. This article of Shri  Pathak was
unfortunately not understood by a Signal Engineer, as
aresult of which he had written a long letter to the
editor criticising some of the points made out in Shri
Pathak’s article.  Uptil now, there have not been
many accidents on sections where Upper Quadrant
Signalling is being wused. The Upper Quadrant
Signalling which had been in force on the Western
Railway since 1952 for sometime was identical to
Lower Quadrant Signalling, but the new system which
is being introduced along with the Doubling on
that Railway is based on the new General Rules
which have since been issued by the Railway Board.
He only hoped that in course of time, the staff would
get used to this new method of working and they

“would come to that stage of perfection and efficiency

where these Signals would not worry them, but what
he was now talking about was on the standard of
Drivers, which he had seen for the last 30 years,
These new fangled methods of Signalling will be a little
difficult to follow in the beginning, especially with
regard to the Block overlap and Signal overlap. These
can be reduced only in course of time. In fact, it has
been reduced with ‘B’ Class working in Upper
Quadrant Signalling which appears to be premature,

There were a few other things which Shri Pathak
would bring to the notice of the audience and one was
in respect of the Automatic Block Working. One
should read the rules from G.R. 276 to 280. Th=
latest revision to these rules has increased them from
G.R. 276 to G.R. 282. The heading of the rules
remains the same in the new set of rules. GR 278 is
also the same so far as heading is concerned. Regard-
ing GR 279 and 280, GR 279 contained the pre-
cautions after passing an Automatic Signal in the
‘ON’ position, There are two very important
differences or distinct differences in the two systems of
rules viz absolute block working and automatic block
Working :—

(i) Ifoneshould look at the rules, it will be
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observed that the over-laps that are provi-
ded in Absolute Block Working are also
catered for in Automatic Block Working,
even though they may not be to the same

~extent. The basic difference is that whereas
in Absolute Block working, the normal
position of signals is ¢ ON’, in Aulo-
matic Signalling the normul position is
¢ OFF .

(iiy The second difference is that the *ON~’
position in Absolute Block Working is an
absolute stop, whereas in Automatic Block
Working, it is a permissive stop and the
Driver can pass it after stopping at that
Signal.

These are the two basic differences between Auto-
matic Block working and Absolute Block Working.
(The extent of Block overlap is 600 ft. in Automatic
Block Working as against } mile in Absolute Block
Working). The rules lay down definitely that when a
Driver comes across an Automatic Signal in ¢ ON’
position, he must stop dead and observe certain
precautions for passing the Stop Signal in * ON”’
position. Rule 279 is about precautions that were
requited to be taken by a Driver while passing an
Automatic Signal in the * ON’ position. GR 277
toid the Driver what to do when an automatic signal
was at * ON’; GR 278 for the Guard and GR 279
for precautions that were to be taken when a Driver
could see the Signal ahead, while GR 280 contained
the precautions he had to take when he could not see
the signal ahead. This very important rule (GR 280)
has been removed in the new set of General Rules.
The new G.R. 280 is completely different. The very
important function of that rule which was to tell the
Driver when he could not see the next Signal ahead
has been brought as part of GR 277 and the safety
restricion had been watered down and left everything
to the good sense of the driver.

Dealing with the merits of the Rules for Automatic
Block Working, Shri Pathak pointed out that these
are utilised for dealing with traffic, where its density
is very heavy, the trains are running at short intervals
and where no time could be wasted so that things had

to be done automatically.  These Rules have got their
limitations for as has been shown, there are definite
precautions to be observed by the Driver when he can-
not see the Signal ahead. Perhaps in the Western part
of India, there are not many foggy days in a year
when the visibility is very poor, but in locations where
foggy weather is common, these rules assume a special
significance, namely, the precautions required to be
observed by the Driver when passing a Stop Automatic
Signal in the * ON’ position. Automatic Signalling
is only used where we want to pass traffic at fast speeds
and we must provide the Signals in such a manner
that the high speed of trains can be assured. On the
other hand, where the Signals are located improperly,
the Automatic Signalling becomes more a hindrance
than an assistance because of safety restrictions that
must be observed while passing an automatic signal at
¢ ON’. These are the various aspects which should
be clearly borne in mind by the Signal Engineer before
he applies the Automatic Signalling system on a parti-
cular section or territory where the intensity of traffic
warrants their provision. Automatic Signalliag cannot
serve useful purpose where trains vary from a light
engine of about 60’ to a full length goods train of
2250° length because the Driver of the following train
passing an Automatic signalling at * ON "’ would be
taxed very greally in locating the tail lamp of the train
blocking his passage ahead. The condition will be
much worse when the track ahead is on curve and
visibility limited. If the restriclions are not drastic,
then a collision is possible whereas if the speed of the
following train is drastically reduced, the foliowing
train has to crawl through a long section and the very
purpose of installing Automatic Signalling is defeated.

Shri S. S. Ramasubban, General Manager, Western
Railway, who presided over the meeting thanked Shri
Pathak for the interesting lecture and the discussions.
Shri Ramasubban pointed out that there should be no
ambiguity in the General Rules and that it is very
necessary that there should be no lacunae in their
interpretation.  If he understood Shri Pathak correctly,
his emphasis was that the rules for Multiple Aspect
Upper Quadrant Signalling and the Rules for Multiple
Aspect Automatic Signalling should be clearly under-
stood by the staff who are concerned with train work-
ing. He was thankful to Shri Pathak for having come
and addressed the members of the Society, giving the
benefit of his long experience.
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GOLDEN RULES OF CoNDyCT HOR RAILWAYMEN

;
1. Do you plan your work daily ?  Get the more essenti

done first and do not neglect the important ones sidetracti
to the fag end of the day.

al things
ng them

2. Do not €xXpress casually careless opinion,

Never venture forth
an opinion unless asked for it.

3. Remember that most of our mental worrieg

trying to fight life hard or from trying to rup
Do neither.

come either from
away from life,

4. Learn to accept people as they are,
praise them, €ncourage them, dijffer
learn the priceless art of give and take

love them, respect them,
with  them, but above all,

5. Cry neither for the moon, nor over spilt milk,

ings that you cannot change; have the courage

to change the things that you can, and possess the wisdom to know
the difference.
7.

Do not drive toq hard a bargain with yourself.

8. Accept life ag it is —jtg wonders, changes, disappointments,
frustrations etc., etc.
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A Thought on the Single Line Working

of the Indian Railwayg®

B VO RAMASAMY

Divisional Signal & fo

iccont, Fngned

Western Railway, Batodn

AT the outset | thank the chigirman and  jhe

Memburs of the BRST for having given me
OPPOrtunity 10 eXpress a few ideas tf
on the existing working of the
Ratlways.  In the following text of my speech nothing
new will be found which is not Knowan o the
of this society, Only un analysis has been made as 1o
the probuble type of signalting arr
can have on the single Jine which wil| be in the long
run more efficient with greater capacity and
purpose this article has been prepared,

dan
ut oceurred to me,
single line en the Indigg

members

angements that we
o that

The enumeration of various facts, by way of the
existing standard of signalling, the centralisation of
the arrangements by electrical aperation and
parison between the mechanical
operation by means of electrical
implications involved by w
other special features,
compared

a com-
centrahisation and
arrangements, the
ay of foreign exchange and
the economical
to the existing arrangements
recurring expenditure and the
import

aspects  as
by way of
last but not the least, the
ance of setting up of a manuf
tion in this country for making
ments which are termed
been done,

acturing organisa-
available those equip-
as not avatluble readily, has

On the Indian Railways we h

ave four different 1ypes
of signalling standards.—
(@)  Un-interlocked where the

permitted to run more than 10 mph over
the yard,

trains are not

(b) Standard I signallin
over the points,

(¢) Standard 1] signalling permitting upto 45
mph over the yards,

(d) Standard 11] signallin
ted speed.

g permitting up 10 30 mph

g permitting unrestric.

These standards of signallin

single line as well as double Jine working. The yp.
interlocked type of working is not observed an the

main trunk route of the B. G. system. |In some

g are applicable i0 both

“(Talk given on 21-2-1961 under the auspices of the Society)

places standard stonsdiine

these are being changed
In the

IS CXisling,

tato standard T1]
Western Roulway, we

and Mathura stindard 11
place of operation for pomts and signals at (wo

ddferent Tocations and imdirectly tnterlocked by muans
ol SMs Slide Control. During the

Plan, changes are being

However,
gradually.
have between Baroda

signalling having  the

Second Five Year
made to MAUQ signalling
standard [ and between Godhra and Nuagda doubliny
has been contemplated and hos heen practically com-
pleted  with MAUQ signalling.  fhe standard 111
MAUQ signalling arrangements is the |
irrangements  provided
the trunk routes.,

astest signalling
in the Indian Railways on

Lo will be obvious  from  the 33rd report of

Estimates Committee on Signal and
tion of the ndin

the
Telecommunica-
Ratlways items 56 and 57 that the
delegation which visited  Soviet and other European
Railways and Japanese Nutional Railways have stated
that the fock and block system  existing on the single
hne on the Continental and Japanese National Rail-
ways is not available on the Indian Railways. They
have stated tha Standard 1] signatling existing at
presentis considered the highest  standard mechanical
signalling on the Indian Railways and this cannot
make for the same depree of elliciency
expeditious  movements
practices.

and secure such

as  obtained  from modern

On some of the Ruilways  (Swedish
Ruilways) nearly 7000 of their single line working are
notonly electrified due to the availability of cheap
power but also single line has been  provided with a
lock and block working without
token being  handed

Continental

any necessity of the
over 1o the driver.  This has
Immense operating facility. Once (he single  line
reaches a saturating  limiy by way of standard [1]
MAUQ signalling instead  of directly going in for
double line working, the tokenless block with colour

light signals can be installed Catering for about 307,
extra capacity and at g far cheaper cost than the full
doubling,

The description regarding the

_ . panel working at roaq
side stations, the implications in

volved in introducing
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s availability ot powe
. the problem posed by the f‘.V‘tl)l'lli‘ll of electrical
“Jys.’d side stations and the availabi ,1);'|50n of staff
. r('hlll’l‘sz materials and the comp: the subsequent
s s will all be dealt with 1n
e welds ¢
it

ROAD SIDE
NEL INTERLOCKING AT STATIONS

ic diagra a road side station having
TITC :ﬂ‘fhcmfuS{;(lilll;:frr\z:qu:fr:ccption and Opcn-u.i?l l)i);
e f'{c'hw o . machine and detected clcclm‘Viz;cd
e I‘)O'mtl lColour light signals are proou(cr
P (F|g.- )t;:rs advance starter and‘outer. Ouer
o h?mcisr; eisltl:r b;kept as approach lit to sa
sigoals ¢4

THREE LING CROSSING STATION
Wit

— \
POWLR SIGNALNG

.:P.P .!___,., — ’, S

Fig. |

j all panel is
it itself. A sma .
ermanently i ' panet 1
DO e in. M’s office with switches controtling the
P e d signals being cleared al"tcrk
joini anel kept
t routes are setl. Adjoining t(? tl)?f:,epconmining
o the tation building a separate cu ; Al
e ol i wired in a facto ;
' ays which are pre- ' ! s
S r:;myfrhe three lines at the road S|del;ncr s
e < i ¢ st
P“(zi\’lgee connected lines tight frpm advalx::(:k arer 10
ad e starter on either end is also Er
('ldvalr“lci:ng 13 track circuits in allt: e pover
st lied for all these operations ro(rix:]l  central
e lal the station building. Heavy dy oo™ o
pMce’dcd at the stations and are charge
ovi . '
z:iven or diesel driven generators.

point movements an

cal
iment of the electrica
timate for the exper jeetrice!
'A::l frlsstallation, item 327 of the (21?[(1:(::);:[[% the
'SSI‘g[;al & Telecommunication Stalndar E o 1952,
e Railway 1
: by the Western , yeur O
Prep‘{rchhCK);]e (annexure ‘A qt(ached) moinls ofa
lnth\ls ;aving switches controlling the p
pane §

proposed to have 2 24 slide control and
as

signals it w (¢ D’ contacts as

each slide having circuit breakers

. Wostarn Railway) so that the \!uicx‘ wﬂ.l\
km)‘wn (mll"h:v Xt\j\ points and 16 .\igr):i]s Wl‘lh, S\:[:
e ::r'h light signals has been included 1o ‘[ 1‘1‘1
ln.c_k up ‘ L1\h: c:iim e that h:\i_ begn ‘ }prc‘pgr:uc[
C“”“‘“L'- Rs. 2.42 lakhs in 1952 will u.th abe )
amoummg'm‘ at .lhnc. present day cost. In this C\‘hmult,‘
SN Ll“t:j dn no provision for keeping .lhc cells
e Lle vy duty primary cells had been n.lclu.de.d
o) Kk; ythc scheme of panel interlocking 1t1s
e Ap S1l|311 fo?thc z;dv:mcc starter being . controll:?
o efsl(':”e ;leur condition of the block mslrur?xfor;
F‘.\’ “h“ il:n obtained permission from  the other stati
‘f:r l‘hlcV lriin to enter the block section.

ion i anel inte dng can
The easiness of operation in a panel mtulnck. :__; e
) d‘ rstood  with the movements of poin ,]Lted
o fe ¢ omple
b,egnals for a particular route setting can be l;e igdim-
. ‘ i iately getting 2
ithi i and immediately g .
within 1 mtnute, : ‘ 3 [ndies
tions of correct route setting. l'he] ne'ces;x]tg for the
v . . . n
t will arise only 1
to go to the poin . . coven o
?I\i/:urc if electrical point machine whe‘retm ‘(()]C(norm,‘”y
‘ i an 8
turning the potn _ _
i as to be done for ‘ oty
mgr:m \se is rare 1o occur in an electrical signalling
such a case 18 1

installation.

!

s essential in such a scheme Of, pane
im‘etrlloscl:lilnsg with colour light signal lo’ havee;;::«;nf
5 . working since with such an arrang ;
o bl'o'c‘\ womovevmenl of trains, the token working
?xp'edmousd*lé the movement. With rcgard,to tﬁel

"Slli‘me‘o blL7c1y< working, the existing Neales Bad
e t u:nenl standardised by the Railway Boar ,
TOke'n Insl'r e working can itself be convc.rled \mq a
o SIng}e :)r;ock since with such a panel |nterlo_ckmg
lOkf?"lC&S ecessary track circuits will all be available.
eon e n'm émcnt of Neale’s Ball Token Instru-
e a”l('ei in  Wireless Laboratory, Sout_hern
mefﬁ ~wasnd:r the guidance of late Shri M. S. VIS\‘IV-E;-
Ra oo uh then DSTE (retired CSTE, Ccmra\. Rail-
nathanEt en the existing Tyer’s Tablet block lpslru-
v f\;;e Western Railway can be conv.erted l.nto a
roente block working avoiding the various faﬂurles
:f)kkce?a‘islz,ts getting crossed tablet exhz}x)tlxstzroln :\l?;iet';\ob te);
I alf to enable the s
f‘d“if}g © ref‘eazerst:?lh\:i‘ltl lt))‘eofi‘::sirable to have tokenless
Plock O com act and a small unit mn'nufaclulted
PlOCk fece tcomz?;lufacturing organisation like Indl:n
Tele decenl dustries. The block instrument can ei
Tel?phone r:esls and trials in the National. Phys@a
?;é(e)i:\to‘r(; a number of times prior to its being
commissioned.

i i i ill be
The movements of trains 1n the s‘tauc‘m-s d?;ators
indicated in the panel by means of visual in
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WORKING OF TRAINS BY M ‘,‘ \5»,‘\(. \iv -
SIGNALLING VES=A=VIS PANEL WO R TN
Lot s pow conader e methind o \\wi“‘.\msv‘ul Hui
Ginule e crossing st by mueans of e mg.w:f) I ‘
\isz;mllmg aving  (a) Jower quadrnt and Uy Inmu.
’\\;ln'.l',lfl[ centend cabin scheme. b wone mm-xl‘ i
trunk coutes of the Tndu Ruodbways wo liens svo l:myj
with tod operaed poims and o quadeant e \\lm‘%
{in the AMESV Ratbwavy amd for thise [FIREIT A‘\! dury
e one SN the staton i and s taocanieh
i the Lo cabins s reguired. The hlodk mstrmentoas
provided in the station huibding and the station masier
is having electnieal control by means ob SAMs shdde on
the reception and  despateh signals. The _:\dmmcc
sarter signal is controlled by means of the hine clear
position of the block  instrument. In this V\_\'\\‘-:m i
cannot be denied that the staft required s quite neavy
and in the event of a failure,  the SM has o personally
oo out and then allow for the train 1o be piloted,

In the case of a centrat cibin with double wire
operated points awd mudtiple aspeet signalling no
doubt the various aspects are given to the dr.wcr at
the respective places where e should eet the H\dl‘\_‘i\-
tons and in actual practice itis found that the trams
run faster in MAUQ  territory in view  of lhc.drnf/cr
being indicated regarding his goina on the mun line
or on the loop tine nearly a mile away. o this cise of
signalling, there will be o SMinthe station building
and @ cabinman 10 operate the points and  sienals,
Where there is a very dense traflic the shift of working
may be 8 hours instead of 12 hours.

With the introduction  of Panel interlocking  in
certain places, the advantages will be obvim‘us since
only the SM will be operating the rch\./zml pnlnls‘- and
signals and only in the event of a failure he wnll. be
required to personally  crank handl.c lhc pon.us
machine and operate the points,  The time factor w'\\h
the operation of points by electricil  point mzfchmc
and colour light signals and mechanical operation .nf
points and mechanical signals  may not be very big,
but when tokenless block is added to the p:mcl‘ nter-
locking arrangement there will be a ‘vast d\ﬂc'rcnce.
The formula used for the capacity of lhe.scclmn Qt"
train working on the Iadian Railways s 24?((?()
divided by the greatest time (aken'by a s\olwesl trum. in
the longest section plus 7 minutes into 70%,. Assuming

S O it s he gre ciest e

Gl cenen ot owalb b ohserved

ey e ke manvainie Dossible
it ean e ot on the smele hne see .
Sroctiee whid e crossine s onon Pid

e tieat traan wlock Tos beene receiven
e b e other traen o waits for abont 15, ae
ii.u' T 1 Lobhen warkine, but o the case ot tokenlk
Gk weoridnye and colour Treht stenals, it takes one
Sl et siece the block instrument can be pat!
ottt s coen s the et vehicle has arsived ooalter
Lt dhe b clee o the blacky the sionnds can
e cdiatey Towered he time taken i the tablet
or tobeon Beae o fromn e dover of the fiest
(e e vl by the pomisaon and for tikine l‘hv
Giblet Trom the block dastrnent too the ()l.hcr c.ngmc
derver s found Gt it ke, nunimume of - 6 minutes
for the station sl Forther as far s pcrcvm:\‘uc‘
Paetor is conesned for the purpose of (‘ML‘\IL\H&-‘H of
the total number of trains run on a p m[culur. .\'ccn'(»n .
whichi s 707 in the case of mechanical sipnalling 1t
cin he inereased ta 807 with the token Tess block and
colour light stenal workine. In fact 1t can even l.\c
merasad 1o 90 but thar depends upon lhg (IV:.\I\-
abitite of b of trans and s the manner 1o wln»yh
e b crosseds Assumine that the clﬂcirnc_\" with
e token Teas block workine and colour ligit s\gt\.uls
on a particular section of 809 of the normal c:muu’ly’,
it will be observed that 26 trains can run cach way.
This means 307, of extra capacity is available n the
ceetion. 10is worthy of consideration that apart lrm/n
the sectional capacity being inereased by :\h\?m 307,
the stafl required  for the operation nf. this system
of working is reduced. It cannot be dcmgd that ‘ l'hc
lethargic method  of warking of some of the pmn(s:-
men and  subsequently by the drivers :?flcr lhc1‘r
obtaining  the tablet has been the cause for the see-
lional capacity to get reduced or the cm](mvl?cr getting
into mess by the buneling of these staft. I'he token
Tess Block with colour liuht signals will impress upon
the drivers that the clearing of the signal is to be
obeyed immediately just as s observed in lhg: subur-
ban scctions of the Western, Central and  Southern
Railways, It the driver obeys the signals of the Fokcn
less block arrangements with colour  light  signals
the capacity  of the section can be maintained 1o the
theoretical possible figure.

From the above comparnson between the mechani-
cally operated signalling and panel interlocking it W\
be observed that upto about 50 trains in allina
particular  section can be casily run on a single
line section  with casiness of operation.  There are
cases in foreign  countries, particularly on  Japanese

DUTHERN RAILWAYS MaGasis

nelp pivesere for upto 40 trains cach wiay
Trazagle line working, This is of course
ro sections  between  stations to about
In a country like
: » itmay not be worthwhile to reduce the section
such an extent particularly

o 3 miles on an average,

on the trunk routes,
Zwhere itis very thinly populated and trallic does not
warrant,

IMPLICATIONS INVOLVED IN INTRODUCING
PANEL INTERLOCKING ON THE TRUNK
ROUTLS OF THE INDIAN RAILWAYS

A map showing the trunk routes (BG) on the Indian
Ratlways linking 4 important cities given in  the
form of a parallelogram with diagonals is enclosed
(Fig. 2). From this it will be observed that in the
important routes of Bombay to Calcutta there is a
proposal for complete doubling the whole section dur-
ing the Second Five Year Plan,  Of course the section
Bombay to Calcutta due to various Steel Plants and
other heavy industries the doubling has already been
contemplated and it will be executed also during the
Second Five Year Plan. The section Howrah to

Allahabad in the route of Howrah—Delhi i already a

double line section.  The chart indicates the number

of single line sections between Poona and Arkonom
on the Bombay-—Madras route, Nagda to Mathura on
the Bombay—Delhi route (via

Western  Railway),
Mathura 10 Bezwada on

the Delhi—Madras route
(excluding Nagpur—Wardha), Bezwada to Kharagpur

! ., INDIA

(J SHOWING
" : TRUNK ROUTES (& G
! . ON INDIAN P AILWAYS
e > g R cA Lol i

DLLHI

~
4 MATHIIGA \ - i

DCALCUTYA

f
\

|
<oy i
\ / ¢
N REFERENCES.
‘V'/ DOUBLEF OQ MORE LINE § e
S/NG_E LINE i
PROPOSKD DOUBLE LiNF  ====-
]
Fig. 2

W
on the Bombay—Huowrah (via Alahabad) route, and

Allahabad—Delhi in the Howrah—Delhi section. The
total number of stations in these vanous sections of
single hine is approximately 500, A detailed estimate
prepared for the working ot single line stations

on the Madras—Howrah route and arsi—M ughalsr

with 2
loops having  simultancous reception facilities points
operated by Lilectrical Point Muchines and Signals by
colour light signals and the whole control being done
from a small punel operated by SM has been thought

of as the best schemie for working the important trunk
routes on the Indian Ruilways.
The above scheme of providing
layouts for each
implications ;

electrically operated

of the stations  has  the following

(i) The cost of installation of each of the station
will amount to about Rs. 3.5 lakhs at
present day rates,
(1) The power supply at various stations which
will pose a difficult task will have to be
solved by forming a unit of 235 stations
in which the supply will be made available
in the form of heavy duty secondary cells
charged by either a portable generator

made available at cach station or from a

central place from which the heavy duty
cells duly charged will be taken to various
stations once in a week for replacement
and the waorking battery taken for charg-
ing. This is quite easily possible by baving
a special  store van and by the shunting
train once in a week the batteries can be
easily replaced,

The supply of power poses the most impor-
tant problem in the implementation of the
scheme on the trunk routes of the Indian
Railways. It will be observed that section
of 500 stations will be split into about 20
sections (centralised) wherein che power
supply will have to be met with by duly
charging these batteries from a place
where electricity is available or a central
diesel or petrol set which will be available
for charging these batteries.

Once the power problem is solved the work-
ing of such a scheme on the single line
sections of the Indian Railways will not
present any important task in the execu-
tion of the above scheme.
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Ol of e tbove b s bruiiin ]H*i‘
Already heen made in e i bctaee ol
aonatline shles i dndi by Stenen s
Yoanhay oand LOC an Calesttn, fhe
mx:mi‘.l'Unrv' ol electrniond pornt nchine
is possible in the Railway workshop frselt
dotv wulinme 3N G0 320 HE P motors
\\'hi.:h can b desirned toowarkoon (0 volls
1 C. Vhers are numbor or Yaciores n
Wis country whach can underiahe s Wb
Requirements ob total nuambes of \-‘\':;\r'\\“_\‘.
pont machines o the abhoyve scheme wild
T abnat 3006 1o 5000 Nos and will not
be out of place to mention that the above
pumber of points wachines o be manu-
Sactured in o the Railway workshop with
ihe existing  capacity alrendy avatable
will not be a ditlicult job and oty arrange-
ing for 172 1P, maetors from suppliersy
{Light Electrical Manulucturing Industnes
already  available o Indig it will be
possible to tackle the avarlabiity ot pony
machines with the local resources,

As regards the availability of the relays, it
may be mentioned that the plug in type of
relays as used in the route relay interfock-
ing system in the Chureheate  installanon
{Western Railway) can be  got manutac-
wred  from  the Telephone  Tndustries,

Bangalore, if an order of huge nature can

be availuble and the corresponding require-

ments of such relays exist 3 it will not be
out of place 10 state that a scparate wing
attached to Indian Telephone Industries
or the Heavy Electricals;, Bhopal, with
an investment of about 4 crores in the
initial instance, can start  manufacturing
the two vital items of electrical poim
machines and signalling relays required
for the Indian Raiways. Prvate firms
have already started the manufacture of
signalling cables and  the major portion of
the foreign exchange can be entirely elimi-
nated, Signalling lenses for the present
may have to be 1mported only till suitable
lenses are available from
sources.

indigenouys

(iv) Availability of competent staff and the finap.
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In the existing arrangement of '~ 7
the Indian Rahwayvs with standara
I iutertocking  the strength of statl S
cich of the road de station 18 about 1
SM, 2 ASML and about 9 Pointsnmien
including plattorm: porters. To the MAUQ
tertitory on the Western Runlway - thiee
pointsiien for every 8 hours i addition
o the phittorm porters are working.
Normaily with o central cabin . ob doubie
wite operaton the statbm such staion
will be about 3 levermen one for 8 hours
St and one working as phittormy portes
for rveceiving Guard’s armval corthcate
ete. b addition to sach stadl the technieal
staft of @ section of 25 stations will com-
prise of 1 Chiel” Signal Inspector, 2 Signal
Inspectors with 6 Muechamieal Signal
Maintainers aud 4 Electieal Signal M-
tiners. A separate chart showing the
existing strength of stafl op the single hn.C
cection of the Western Railway which it s
assumed 15 the strength ol stadl avanlable
on the various sections of other Rarway®
iy prepared,

It the scheme of tokenless block with colouf
light signals  and  electrically l'PC“‘w_
pomt  machines from a central pnnc‘ 1
implemented,  the  requirement of 0%
technical  operational statl a cach of the
above  stations will be brought dowh 0
FSM, T ASM, and 3 Pointsmen i(\c|9d'
ing platform porters ¢te., the reason heind
all operations being  done pcr\m\&\”y b)/
the Master and only o the event 0.‘

failure the necessity  of pointsme o

avatlable s there,  Fyen then the rcqu'r‘:r

ment  of the SM o pn)CCC\\ Lo site X

cranking will be essentinl, Howeveh !

number of such cases will be c.\lrcmc‘y Nfﬁ

h‘"q‘)’ once in perhaps 6 months '

station,

f
sl P
the technical stal h
managing s ' 252

anaging such layout comprising ~ 0"
sections has

The availubility ot

also been considered a9 sily
PETlype of technical staff will B¢ (?ﬂ'li"g
availuble since there qgre existing ddlll“"s
Yo train people on this aspect of sigh? the
on the varioys railways in addition v

SoeTiery Ramawavs Macazine 0

help given by the  All India  Sienalling
Training  School,  Secundarabad. The
number  of inspectors’ category  will not
Asstme any greater proportion of incrense
as for a section of 25 stations  with such
installations  the number  of technical
people will practically remain  the same.
The only extra stafl needed for each of the
above section will be the stafl’ required to
make avaitable the power and working
petrol generators for charging heavy duty
cells.

Fach of these 3 points (1) power supply,
(ii) availability of materinls for such a
scheme and (i) implications of the staff
of the existing installations  vis-a-vis  the
proposed installations  will all be dealt
with in the next 3 paras in great detail,

POWER SUPPLY

For a single station of tokenless block with colonr
light signals number of heavy duty cells required is
about 200 Nos. of cells AD 513. Including the token-
less block working about 240 cells of this type will be
quite suflicient tor meeting the nceds. Today on a
single line working stations with standard Il interlock-
ing installation of the type that is existing on the West-
ern Railway about 36 cells are used at cach station for
the Hepper’s Control. On an average at any single
line working station with 2 cabins having intercabin
controls about 60 primary cells are in use. Today the
carbons of all the primary cells are still being imported
and this involves foreign exchange. Ifinstead of these
primary cells or even heavy duty cells, accumulators
made in India are utilised and proper charging facilities
are made available, the element of foreign exchange
will be considerable reduced. The heavy duty primary

cells can be used as a standby in case of the secondary
batteries and the power supply failure.

Whereas the life of the primary cell, particular'y the
carbon is about a year and a half and at least 3 to 4
times the zinc has got to be renewed within this period,
the life of accumulator either acid cells or nickle-iron
cells (NIFA) is quite longer and it is possible to reduce
the element of foreign exchange and maintain a conse
tant power supply. In actual practice there may be
come sections on the trunk routes where the electric
supply is available at a number of stations duc o
various hydro projects which are being implemented.
H the power supply is available conveniently Seliniam
Rectifier can be used for charging of the batteries.

For charging ol the varous accomulators provided at
road side stations tastead of heavy duty primary  cells,
the compact petrol driven generator or diesel driven
generator are available readity in the market made by
Kirleskar and other firms.  The availability of 1000
such sets one for each stution and one as a standby
will not confront difficult task in  procurement. [f
however, even 1f decision is taken to have a central
place of charging, higher capacity diesel driven elee-
tricul generators are also available and they can be
provided at a central place cach such unit comprising
25 stations.

AVAILABILITY OF ELECTRICAL SIGNALLING
MATERIALS

As carlier indicated, the above scheme for 500
stations in the trunk routes (BG) of the Indian Rail-
ways requires about 4000 electrical point machines
combined with the detectors, about 25,000 Nos. of
relays neutral and about 20 drums of cables for cach

station, i. e. 10,000 drums of cables of sizes.

It has
to be

pointed out that cables are being slowly manu-
factured in India and it may be possible to meet the
demand both from the Siemens—Cable Corporation of

India, Bombay as well as Indian Cable Co. Lid.,
Calcutta.

As regards the relays a bulk order of such nature if
required, it can be obtained from the factories like
Indian Telephone Industries or with the special efforts
one of the recently developed workshops in the Ruil-
ways itself to start manufucture of such relays in colla-
boration with one of the foreign firms. The electri-
cally operated point machines can also be completely
manafactured in one of the railway workshops with
only electrical motors being obtained from light Elec-

trical Industries, manafacturing such  loom motors in
India itself.

[t need not be thought that availability of all these
materials is very imaginary as stated herein. In actual
fact if efforts are taken it will be possible for manu-
facturing all these equipments in India itself with
already available capacity. However, a Central
Factory under the control of the Railways can be
started with initial investment of about 4 to 5 crores
for purely manufacturing electrical signalling equip-
ments in collaboration with some foreign firms; it
will not be improper to indicate that these equipments
can all be made locally and the element of foreign
exchange can be considerably reduced. Further an
installation of such a factory with an investment of
about 4 crores will in the long run enable the Indian
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: . 2 by side e the onerating <ol bt sach o seheme ke
ling these equipment is Ao acted side by osides It to reduce the operating <tall, voscheme

will be imperative to have el @ factory during the s will only reduce the class 1Y cateeories of operating,
course of atleast the third five year plin which will staft. The saving resulted by sach o seheme can alw s
enable this country to be self-sufficientin the munu- be ploughed back 1o the peneral revenus of 1o the
facture of electrical signadling  equipments which in development of the railways 1o various  other forms
turn will induce the lodizn Railways o install n

number of stations with electrical signalling eqmip-

wherein these people can all be alternatively absorbed,
There should not be ohjection from  the aperating
ments facilitating considerable easy operation. 1t may side just beeouse the reduction in operating sttt will
be stated here that the element of forcion cxchange in be resulted by the implementation of such a scheme.
The staff rendercd  surplus by such a scheme can
always be utilised for varous type of work and it
cannot be helped it we have 1o avold doubling which

is not normally justified.

implementing  the scheme  of this nature  with the
exisling  capacity available in some of the factories
mentioned above, will not excecd 4 1o Scrores. In
the long run installation of such signalling system will
be of a great advantage to the fndian Railways who
will be able to reap the advantage within a perind of The implementation  of the above scheme will
about 10 vears. Alternatively it can be expressed that henefit
the scheme will be financially justified il we go in for
implementation of this type of instatlation.

the railways by a very simple method ol
working and the safe signalling for running fast
trains. The delay caused by the crossing of the trains
on single line for a period of about 15 minutes and
also the delay in picking up of tablets in the event of
missine of a tablet and even in the normal course a

Another major problem that will be faced is about
the availability of wooden sleepers for these 500
stations which will amount to about 4000 sleepers for
every station 1. e. 20 lakhs of sleepers costing aboul
7 crores of rupees.  No doubt this problem can only
be solved by either having insulating pads underneath
the rails (between the rails and sleepers) or by
having concrete sleepers as developed in some ol the
foreign tailways and utilising the isulating pads or ' L . .
allernatively the  wooden sleepers which  may be and  compeung, \\\\j. road \r;\\.\\c \\\.\\1\“(\\v\ng gmu\\‘\nr
teceived for various other works and which are used longer distances this type of signalling will offer a very

. . orcal flexibility.  Today the average s eed of goods
in some places where they need not be wsed forthe 0 - Y y Re 5P goos
" trains works out to about 11 miles per hour, It a
purpose of renewals etc. can be diverted 1o the ; . _ o
AT : pilot scheme on atleast one ol the radlwaysas intro-
track circuiting purposes of these lines. . ) )
duced based on this type of clectrical control, we can
form an opinion as to the speeding of trains due to
such signalling arrangements and availability of extrd
capacity.  In actual fact there is no necessity even 1w
have a pilot scheme and then observe results due o the
mere fact that the Estimate Committee in their 33rd
report have clearly observed that the standard [ sig
nalling arrangem ents existing on the Indian Railways
is not as expeditious type of signalling as existing o
the foreign railways.

litde reduction of  speed to pick up the tablet will all
be entirely eliminated.  This will result  the guicker
handling of tratlic and safe method of working,

Considering the necessity  for quick movement of
trains for handling of heavy traflic on the Indian Riys

The major factor which has got to be considered
is the safety available av  every station --the
impossibility of receiving a train on an occupied line
through the trunk route if such a scheme s
implemented.

THE IMPLICATIONS OF STAFF

Consideration of such a scheme giving a great
facility in the routine operations at various stations
and a great flexibility in the movement of trains will
of course result in the teduction of the expenditure
on the operating staff with corresponding increase
on the expenditure on certain categories of technical
staff. An analysis has been made of the basis of a
section of about 25 stations as one unit and for a

When Railways have planned in the 2nd Five Yeaf
Plan 1175 crores expenditure and for Civil Engincering
works like doubling etc. approximately about 100
crores, itis not improper 10 say that the expcndilur‘3
of about 20 crores on the improvement of the existing
signalling on the trunk routes BG of the Indian Rail-
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ways will not be a great expenditinre made for speeding

of goods trains.

From the various details discussed in the subsequent
paras it will be observed that the scheme of this nature
costing 20 crores on the improvement of signalling on
the trunk routes is offset by the reduction in operational
yecurring expenditure to the tune of abeut 4 crores and
extra capacily available on these sections will justify
the expenditure that will be involved by the implemen-
tations of such a scheme.

One impormn‘l factor 1o be considered with regard to
the foreign exchar ge is that it the requirement of the
point machines and relays are all of considerable nature
and recurring demaud is also of high order, it should
be possible to get these materials manufactured in this
country as allied units to one of these factories like
1.T.1, of light electrical manufacturing industries attach-
ed to Heavy FElectricals, Bhopal since the firms like
MVGRs are the unit of AEL who are the consullants
in the Heavy Electricals, Bhopal.

Doubling of a section of 120 miles today depending
upon of course the type of section, costs about 8.9
crores including the signalling portion ol works. Asa
matter of fact the utilisation of these 9 crores on the
improvement of signalling will offer practically 200
stations greater flexibility in operation and 30 to 40
percent increase in traffic, over a length of approximately
% times the mileage of the doubled section. Hence it
can be calculated that over sections where doubling is
not absolutely essential within a period of 15 years, it
will be more worthwhile to have a scheme of tokenless
block with colour light signals giving 307, extra capa-
city for § times the length of doubled section of 100
units (doubling of a section giving 100 percent increase
in capacity), it will be observed 2} times benefit will

accrue by going in for advanced type of signalling over
a longer section.

The analysis that has been made above with regard
to the justification for the implementation of a scheme
of this nature should be viewed in the present day trend
of rail-versus-road competition. [In foreign countries
when the higbways were developed  they had
cxperienced considerable financial loss on section
where they have keen competition with the railways
working. Tt will not be paossible for the railways, how-
ever cfficiently they may run the trains, to compete

with the road traflic for certain type of commodities
as door to door dehivery and  other facilities and quick-
ness ot transport for important  business  centres  can
always be ensured by the road transport and not by the
railways. The railways invariably will require mar-
shalling yards, engine changing stations etc. which are
all places of botdenecks.  Considerable time is  spent
in these bottlenecks, Inspite of planning to run
<crack ” trains and star’ specials from a point to
point without undue detentions, it will not be possible
to achicve that standard as obtained by the road
transport particularly on busy sections e.g. ADI to
Indore, Madras to Bangalore, Agra to Delhi ete.

To a great extent installations of the advanced
signalling system, not to talk of CTC which of course
will be one of the best schemes of control, like token-
less block and colour light signals on the trunk routes
will give greater easiness in operation. The prerequisite
for implementation of any such scheme is the starting
of a factory under the control of railways for the
manufacture of Electrical Signalling Equipments in
collaboration with some foreign firm with an initial
investment of about 4 to 5 crores. The effect of such
a scheme being implemented will always be felt only
when such schemes are actually brought into commis-
sion and not by merely wishing for such scheme to
have been done on the Indian Railways.  With proper
initiative and  far sighted thinking it will always be
possible to implement such a scheme with the resources
available in this country itself and it is hoped that dur-
ing the course of next 10 years Indian Railways will
have their trunk routes on the BG with tokenless block
and colour light signals on the single line portions.

Ih.avc n_ot gone into the details of the system of
working in the above discussion. It

. is purely an
analysis on the economical

: e aspects and a minimum
expenditure obtaining maximum efficiency and safety.

It may look fantastic when it is suggested that the
whole trunk routes of the Indian Railways (BG) to be
cpmpleted into  a tokenless block with colour light
signalling working on the single line portion. No
doubtin the case of mechanichal signalling with a
central cabin the recurring expenditure by way of the
requirements of imprest stores is less but the Members
are aware the number of failures that are normally
caused in a mechanical signal installation and the
amount of attention may be the number of bulbs 10 be
changed and the relays being constantly watched. The
consumption of electric supply in terms of units for the
contant burning signals as well as the actually worked
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points will not exceed  abave 24 unit, in one (_l'w.
Assuming the cost of o unit s about S0 nP.ina
month it will he ahout Ry, 360, which will amount o
Rs. 4000 per vear for one stadon.  For a onit of 25
stations | lakh of Rupees will he () expenditure an
account of the clectric supply  charees.  ihis will
amount to extra expendituce for 25 years with all the
500 stations about Rs. 5 crores.  The saving of Ry, S
crores is effected by reduction in the siaff particulariy
in Class IV category. In any case the overall expandi-
ture on account of this 1ype ol sienalling compared 1o
the extra capacity of 30407 avadiable will not be
more than the cxisting recurring  expenditure. In
actual practice the number of fiilures of an clectrical
signalling installation i far  fess compared (o the
mechanical instollation,

Various points that will oceur from the above  dis-
cussion which can be briefly pointed ouat ar>

(1) A device to introduce lock and block working
on a single line portion of the Indian Rail-
ways.

Even if the above scheme is not implemented
if the proving of the home normal prier to
giving line clear is done ag in the case of
double line instruments costing  about
Rs. 500 for each station having central
cabin, it will go a long way 1o achieve the
lock and hlock working on the single line.
The giving of a line clear ensures that the
home signal has been put back to normal
after the arrival of the previous train.  The
despatch of a train into a section e,
lowering of the advance starter ensures that
a tablet has been obtained as otherwise
paper authority will have to he given,

(2) The Guard's arrival Cerlificate  which today
is demanded by actual receipt of the certj.
ficate from the Guard after which the block

instrument is restored back to normal.

This should be improvised by either provid-
ing telecommunicaticn between the eng of
the yard and the SM or by adding < 4,
axle counter” so as 1o ensure  complete
arrival of the train without any  physical
receipt of the arrival Certificate. |y
tokenless block and coloyr light signal
working with track circuit at the yard, (phe

arrval of the frain, ingide l'ouling mark
will be noroliy ndicated m the
provided befare 1he SM.

panel

{3) The main difference hetween mechanical and
electrical inwallation iy the  adjustment of
the wicks and the Hghting  of  the lampy
every day whereas in e colour ight sig-
nalling scheme the famps are  not required
to be lighted exeept  the replacement of
famps will he BECESSAry  ance  in every 4
months. Since most of the working iy by

means of retays, the number of failures

that  are normally
mechanieal signalling territory - will not he
observed.

experienced  in g

—
.

—
——

wen with the existing double wire operation
with the central cabin if the tokenless black
working  with axle counters and  track
circuiting  on the berthing  tracks  are all
added, the safety aspect—-the impossibility
ol receiving a tratn on an occupied line in
ayard, an addivon 1o the fast movement
of a train by avoiding the token, can be
obtained. A number of  manual block
systems in use in foreign countries, one
among them of Ericsson’s type wherein 3
different frequencies are used and 2 line
wires without grounding  connections  can
also be used to avoid any token.

In conclusion 1 would recommend  this
signalling 1o be introduced immediately on
those sections which have already electric
supply available at various stations e g. sec~
tions like Tambaram to Villupuram and
other sections where electrification is bcin.g
done and the availability of power supply is
nota problem. Even if on the trunk routes
(BG) full doubling is contemplated in the
next 20 years, it is worthwhile to have a
scheme  of panel interlocking  at cver_)’
station to have easiness of operation. If it
could not be implemented on the BG
system, “atleast on important routes on  the
MG, such schemes will be of a great assct
to the [Indian Railways.  Of course the
essential  factor before entering into.any
such implementation of a scheme is 2
setting up of j Central  Manufacturing
Organisation.
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SIGNAL DEPARIMENT BROAD GAUGE

Estimated cost of experimental rower signalling ingqy
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No. Description of waork -

I 24 slideg Slide control with D style contacis
and locks on g slides and with visuals ele.

o

Structure for relay cubicle

3 Huminated diagram complete with twin
_holders and 6 volt 4 W bulbs for track
indication eic.

4. Searchlight signals

5. Co_mbined DC point machines and detector
tor operation on 30 vols,

6. Tubular post 1870
7. Tubulyr post 30~
8. Side brackets for home signals
9. Relays point indication
10, Relays point contactor
I Relays nentral style D-1000 W
12, Relays track style D 4-w
13. Cable 12 C.L/.064
14. Cable 9 C.1/.064
I5. Cable 7 C.1/.064
16, Cable 2 C.7/.029
17. Cable 2 C.7/.064
I8 Cable VIR 7/.029
19, Cable VIR 7/.064
20, Battery cubice
21. Battery wells with cover
22, Adjustable resistance QW-1Ww
23, Pot head boxes complete with connections
24, Cells AD 218
25 Cells AD 513
26, Junction boxes
27, Insulation block joints comp.
28, Wire G. 1. No. 3
29, Channel pins

RATE
Quanli[y
Ay Per
I No, 10000 each
I No, 000 v
I No. 1000 ’
18 Nos. 3000 .
8 Nos, 4500 .
s, 70 -
Y 130 ”
” 50 »
4 350 "
" 300 ’
30, 200 »
13 200 "
& drums 3250 "
2, 3000 .
5 .. 2800 's
3, 2500 “
I, 3000 ’
5000 Yds 40 1on Yds,
2000 30 .
2 Nos. 4000 each
13, 80
3 s )
26, 80 )
150 50 X
132 . 50 :,
12 40 .
50 sets 20 set
10 bdls, 125 bdi.
4500 Nos. 10 Nos

Cash

10000

5000
1000

51000
36000

560
780
200
1400
2400
6000
2600
26000
6000
14000
7500
3000
2000
600
8000
1040
195
2080
7500
6600
480
1000
1250
450

CASH

10000
5000

1000

54000
36000

Storeg
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I:")“' {)oseniption of work
A0, Fuses comp. on fuse bases
I AL R AL Termimaly
20 Insubmtion for swiich briis,
33, fnsulation for 17 rod joint
34, Guuee lie plates (mmsobated)
15 fresulated stretehied bars
36, Bracket for flexible stretchor bars
37, Lug Lye
3% Switch oxtension bracket
39 Streteher blades
40, Screw jointudjusting
41, Screw joint butt end 117
42 Joint soitd 117butt end
43, Jointscrew 3147
44, Jomtsehid 373"
45, Rodding solid 117
46.  Relay cubicle
47, Cement
48. Sand
49, Metal
50.  Sundries
St. Labour
52. Contingencies at 5%

Labour for dismantling

Contingencies (@ 59

Less credit for material 10 be released

Add for establishment as per list attached

CAT P Contd.)

Oty

li() ?'()\
00,

hosets

Nosets

24
10 sets
16
{6
RS

|

200 bags
400 ctt
600 ¢ft

Total

CASH
Cash Srores
2500 2500
3560 3500
310 30
240 240
3200 3200
£00 ROO
O30 610
80 50
610 0HA40
(40 .10
240 240
240 240
&0 S0
128 128
128 12X
75 75
2000 2000
{00 800
40 40
6H0 60
223956 223986
3000 3000
10000 10000
226986 2369%6
11349 11R49
23IK831S 248835
500
25
‘ 525
--8000 8000
~-8000 7475
230335 241360
1675
230335 242435

RATI
At Ver
10 each
7
20 "
15 \
J00
50
20 “
] -
N4 .
B! "
1S “
10 “
8 each
R Y
8 "
1S f1
2000 cach
4 N
10 100cft
10 .
10000
500
10500
500
25
525
524
11025
1075
12100

b

<

ANNEXURE

ROAD SIDE STATIONS
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IMPLICATION OF STAFF FOR A UNIT OF

©

o
=
[N
1
=
2

i

.B'.

SCHEME

LA!

SCHEME

SCHEME

Sirgle line with

Single line with

pay

Average

Authorised

Roadside station staff

pay

-
T~
=TT
[
B
RN
sz
=
»
e
7.
L
o ..
o e
P
— O
=z
= O
N
EoRpp s
Ol
=
T
c 'O
w2z
O
I
i
|
;
P
;2
I &
>
w | =
e <
ole
<5
Uz
e
=
<
b
[
(]
Z
[
o
<
—_
=y

description

73
6450

7750
2900
10550

!

e ew]
clon

7750
12900

310
258
134
114

130—225

80—110
70—85

1
i

;1 50—280

S v
v <

21100

150

Pointsman
Porters

e
e

Yy

8550 75

75
ToTtaL

0

50300

39750

2275

ci

",

ol
g}

512

512
393
234

350—485
250—380

C.S. 1.
SI

~

ol

786
936
1994

-~
~

786
936
1994

27

o)

1404

130—212

ESM

1994

199
114

110—180

70—85

MSM

Helper

~

319

736
6964

3

6964

ToTAaL

o

oy

393
234

250—380

Chargeman
Mistry
Fitter

3.

130212

4925

199
114

110—180

70—85

700
11974

Helper

ToTAL

46714

42612

GRAND TOTAL

Hence overall saving in recurring expenditure between

Scheme C & B for 20 such uvnits

1)

25 years

Yearly

Monthly

Differences

2.5 crores

Hence overall saving in recurring expenditure between

Scheme C & A for such units

14652 1,75,824 43,95,600 %)

(A-C)

Between A & C

8.8

4102 49,224 12,30,600

(B-C)

Between B & C



MILD STEEL
ELECTRODES

We make and supply 2 complete range of
electrodes for arc deposition. The following
three are specially suited for

all-position welding.

FERROSPEED : Fast-working. general purpose

clectrode.  Gives you maximum economy in mild
steel constructional of repair work. For use with
A.C. or D.C., in sizes from 10 to 4 S.W.G.

VORTIC : Specially designed for verticaleupwards
and overhead welding. The friable slag makes it
casy to remove from deep, difficult, grooves. For
use with A.C.or D.C., insizes from 14 to 4SW.G.

VORD\AN: Recently introduced for all-position
welding of mild and structural prade medium high
tensile steels, Gives high produrtivity vu;h
minimum cleaning time and casy slag, detachability.

For use with A.C. or D.C., in sizes from 12 to
4SW.G.

INDIAN OXYGEN LIMITED

Te\ecommunication Cables
fm'?mﬁmq Modowization

BICC are specialists in the
design of screened cable systems for use
in the difficult induction environment

S of A.C. electrification.

. i Modern railway communications
N N demand increasing pandwidth for long

/

\\‘\ ! distance circuits — BICC small
\ \\ diameter coaxial pairs meet this demand.
\\\\ \\\\ \\. Detailed information is available on request.
e . S \i\ publication 437 describes BICC standard

S - \‘\\ \ . \ screening designs and their applications.

e Fa § X Publication 422 gives details of small

PN ™S * N diameter coaxial cable designs including

composite types.

o

oottt

ggronsmansss i

74

s

Typical aluminium sheathed and steel
screened composite cable incorporating
small diameter coaxial pairs.

British Insulated Callendet’s Cables Limited
21 Bloomsbury Street, London, W.C.1, England
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A AirBreak Hand Operated Star.
delta Starters: upto 20 H.p,

Control Starters; upto 20 H.p,

¥y Oil-immersed Direct-on-jine
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A Direct-on-line AC Motor !
|
|
}
Starters; upto 15 H.P. ;
|

|

|

|

1

L)

B0ty
Brrer,
-8
|
A.C. MOTOR ‘ i -
with Single Phasing Preventive Relay '
Aanufactured by : t _
'HE MYSORY ELECTRICAL Saf. esr {Z’
NDUSTRIES LTD,, Bangalore 21, ererything -
oles & Service in electric
power control ~
(BOMBAY) PVT. LTD.

3. FORBES STREET, FORT, BOMBAY i,
ranch and Assocrated Offices -
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IN YOUR OWN INTERESTS

HOW TO PURCHASE TICKETS

Buy your tickets only at the proper place.  The authorised offices are
(i) the Booking offices at  the railway stations, (ii) the Town or City
Booking Offices,  (iii) the Out-agencices, (iv) Travel Agents. Never buy
tickets [rom any other source as that may lead you to trouble. Please note

that tickets are not transferable,

Buy your tickets in the proper time., You can avoid unnecessary excite-
ment and trouble if you come to the station in good time, that is at least
Lalf an hour before the scheduled departure of your train. The Time Tables
of the Railway are on sale at Booking Offices and Bookstalls,

Buy your tickets in the proper manner. Quecue up at the Booking
Window and you can get your ticket easier and quicker than by crowding
at the counter.

By handing in the exact fare in good coins or currency you get the
ticket casier and quicker, and save for yourself and the Booking Clerk

time and trouble.

Check up your ticket and money before leaving the counter and draw
the attention of the Booking Clerk to any discrepancy you may notice,

( Inserted in the ingerests of Travelling Public )
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CLEANLINESS LEADS TO
HEALTH AND HAPPINESS

Al . - ) "’
Clean orderly habits contribute to general health and el far
: - . . o 1 tant
and as such to happiness and prosperity : they are more imporle

than medicines.
Cleanliness prevents disease :  medicine only attempts to cure.

. . olonies
Cleanliness  of  the person, of the houses and colonues,
T ‘ R S iscipline

reflects discipline in the indicidual and the community. Duscy
. . . . . . ¢ country.
ts the foundation stone for progress of onesclf and the ¢ Y

Cleanliness is «a good habit. [t is also cheap.

AUl Railwaymen should set an example of cleanliness. This

will help others and themseloes.

et
Printed & Published by Sri T.S.S. Rao, at S. R. Press, for * Soutiern Railways Magazine ™, Manojiappa Street, Fort, Tanjore.
Edited by : T.S. Krishna Rao
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