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EDITORIAL NOTICE

in the form of original articles, research write-up, Summary of papers

rcad before Technical institutions etc. relating to Civil, Electrical,
Mechanical, Signal & Interlocking and Telecommunication Engineering sections
and of particular interest to the Railway Engineers. Besides, suggestions for
the technical improvement of various aspects of Railway Engineering Practice
are also invited with suitable write-ups and photographs wherever possible.

Contributions are invited from the Engineering Profession in India and abroad

Contributions are accepted on the distinct understanding that they
are sent solely to the “Indian Railway Engineer”. The Editor accepts no
responsibility for the views and statements of the Contributors.

All contributions intended for publication in any particular issue
should reach the Editor at least 30 days prior to the scheduled date of the
publication. The Publishers reserve the copyright of contributions published
in the journal and reproduction either in full or in part will be permitted
only with the previous permission of the Editor.

Manuscripts should be typewritten, double spaced or legibly written
on thick paper on one side only with sufficient margin on either side, with
the sheets numbered in order. The name and full address of the author
should appear on the first sheet of the contribution. The Editor cannot
undertake to return unused Mss. but will make every endeavour to do so,
Accepted Mss. are not returned. All photographs accompanying the contri-
bution will be retained by the Editor unless there be special reason or
request for their return to the writer.

EDITOR
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THE INDIAN RAILWAY ENGINEER

THE STEEL AGE

January 1955

IGHT years after our having achieved independence, we are at the threshold of taking rapid
1 strides in increasing our steel output. But, are we getting near our mark in industria-

lising ourselves ? Have we computed our steel requirements ? Have we rationalised our
manufacturing programmes ? Have we developed sound technique and efficiency in ““ Production »
Shops ? Have we ““Production ” Organisation? Have we Mechanical Engineers specialised in
production technique and system? Have we developed our foundries and smithies to produce

‘ quality’ products ? Do not ““ Forge & Foundry > needs be right up to their correct place in
their equipment and methods ?

| - b |

Are we conserving all our resources to make ourselves self-sufficient in regard to “‘steel and
Machinery ”? Mounds and Mounds of steel and cast iron scrap are at the ports, under and awaiting
loading to foreign countries ; wherein lies the defect in our ¢ control ’ and licensing * organisation.
Did we not in 1937-40 witness the great debacle of selling all our ¢ scrap ’ just to find them trans-
formed to “ Arms and Ammunition ”? Can we, however, be complacent now ?

Are we training Production Engineers, Planners, Jig and Tool Draftsmen ? Is there not
considerable waste in that huge sums of money are spent in providing for “ uneconomical
allowances in ‘ forging ’ and ° castings *—just to remove them off on machines ? Of what avail are
‘ Precision ’ machines, if we allow waste to continue in ‘ forgings * and ¢ castings*?  Have analysis
been made of rejected castings, defective heat-treatment on forged costly steel products and failures
of metals ?

Take, for instance, Railways. Thousands of drawbar failures occur. Have we done
the right thing to reduce the incidence ? Have we analysed the enormous repetition work done in
Railway Workshops in Non-ferrous Foundries on account of rejections due to defective castings,
frequent renewals of wearing parts caused by absence of properties resistant to wear and tear ?

In a nut-shell, have we laid stress on quality control—both as regards sound manufactur-
ing technique and on the correct specification and quality of raw materials ? Assessment of
indigenous capacity by a Committee—and recently another Committee for the Railways with
““ grandiose ” terms—have been appointed. But, what can such Committees achicve at this stage ’

of India’s industrial economy ?

What we require is concentrated training of personnel at all levels, conservation of resour-

ces, raw and semi-finished, and a regimentation of policy to improve “ quality ”; select men of
. A
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the right type and not only those “ whom you know " and really those who have “ initiative and
experience ”” and do not shine in ““ignorance and indifference ” which go hand in hand with
“yes, Sir , to everything the politicians say, and “ keep little trouble ” in the works.

Now, another trend has developed. TheI.C.S. (I. A. S.) have ‘burrowed’ into
industrial management. Take the decision taken recently in connection with control of the great
potential Neyveli Projects for development of Lignite. Will half-a-dozen I. C. S. Officers sitting
at a table produce results? Is it heartening to an Engineer ? The same can be said of ‘steel’
projects as well. The public have a right to know how personnel are selected and why, as in
advanced countries, Iingineers are not posted at the helm of affairs to produce and control, instead
of dogging at the doors of an ‘ administrator . This is neither the right, nor the economical way
to progress, prosperity and preservation !!

‘“ FIELDING” DEEP DRAWING PRESSES

FOR DEEP DRAWING OF SHEET METAL

«« Fielding > Hydraulic Presses are being increasingly preferred to Mechanical Presses owing to the remark-
able advantages they offer for Deep Drawing of all kinds of sheet metal, and in particular when dealing with light

metals which are extremely sensitive to drawing speeds.

A complete range of «Fielding” Deep Drawing Presses of the single, double and treble action types is
available in varying powers and capacities to suit the specific requirements of customers. These presses represent the
most modern development for the high rate production of an extensive range of sheet metal components.

A multitude of intricate draws can be made in high speed production with a minimum of rejects owing to
sensitive control of speeds, shockless pressure application, and gradual building up of pressure which is casily
adjustable to suit any work. Full pressure may be applied at any position of the ram, tools and work being positively
protected against overload by reliable devices incorporated in the controls of our presses.

“Fielding ” Treble Action Deep Drawing Presses are suitable for drawing a variety of sheet metal
components for the Automobile, Aircraft and General Engincering Industrics covering such articles as Cowlings
Panels, Automobile Head Lamps and Car Body parts, Household Appliances, parts for Refrigerators, Air-conditioning’
Apparatus, Stoves, Metal Furniture, Sinks and Baths, Washing and Ironing Machines and many other manufactures
which may be added without exhausting the extensive range of pressings.

5

SIEMENS

ELECTRIC
RAITLWAYS

For all supply systems

750 heavy long-distance locomotives,
almost 500 industrial and shunting locomotives,
and many express and suburban railcars,

run with Siemens equipment

SIEMENS-SCHUCKERTWERKE AKTIENGESELLSCHAFT
GLERMANY

SOLE REPRESENTATIVES IN INDIA:

PROTOS ENGINEERING COMPANY LIMITED
SIEMENS DEPARTMENT
BOMBAY - CALCUITA - NEW DELHI - MADRAS
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End-on Generation of Electricity on Railway Trains
By K. N. Ranga Rao, B.E. (Civil) C.1.1.5¢., A. M.1.E. E. (London), M. 1. E. (India).

(Former Chief Electrical Engineer, Northern Ratlway & Presently Chairman, Central Power House, New Delhi.)

" INTRODUCTORY

TILECTRICAL services on Railway Trains are at
= present mostly confined to provide amenities to
~ Passengers, like lights and fans, and more
recently to air-conditioning of coaches. Although these
are not operational necessities required for the actual
movement of the trains, their importance varies from
absolute necessity as in the case of lights to ordinary
amenities like fans and luxurious comfort like air-condi-
tioning. In addition they add to the beauty and
appearance of the interior of the trains. The reactions
of the passengers to the services correspond with the
continued proper maintenance or failure of the equipment
in their order of importance stated above.

The large amount of capital and maintenance expendi-
ture involved in the provision and maintenance of these
services is not generally known. Itis difficult to assess
the capital cost of the Electrical Equipment, but it will
run into crores of Rupees. The maintenance cost,
however, is known and during the year 1950 it amounted
to about Rs. 88 lacs. Any substantial reduction in this
expenditure would, therefore, be National Savings of
considerable importance in the present economic state of
the country.

The present condition of many of the equipments and
the necessity to rehabilitate them, the provision of
additional comforts, like fans in III and Intermediate
Class of coaches and the building programme of a large
number of new coaches all require the expenditure of a
large amount of capital. It is the purpose of this article
to propose to change over from the present system to
End-on Generation of Electricity by installing
Diesel Engine Driven Sets on the trains. The
savings effected, both on capital and Revenue
expenditure is anticipated to total up into several
crores and lacs of Rupees respectively.

PRESENT SYSTEM

After the introduction of electricity for general
lighting purposes at the close of the last century, it was
soon adopted for illuminating trains also on account of
the convenience and safety inherent in the Electrical
System. The original lighting of trains was by means
of Gas or Oil Lamps.

In India, the system adopted for train lighting by
electricity is known as the “Double Battery Block
System”. In this system, out of the ¢ or 12 coaches
usually making up a train, a few only are equipped with
Batteries and Dynamos in addition to their consuming
equipment, like fans, lamps, etc, Other coaches on the
train are mercly ‘wired’ to feed the lamps and fans.
Each carriage is ‘connected’ electrically through
‘Couplers’ to the adjacent coaches so that the entire
Electrical system on the train is linked together.

When the train is running, above a pre-determined
speed, the Dynamos, which are driven by the carriage
axles through belting, provide the necessary Electrical
energy for all the consuming equipment on the train and
also charge the Batteries. When the train is stationary
or running at a slow speed, the Ratteries supply the
electric power required. Thus, even if the equipment
on one particular coach suddenly proves defective the
entire train is not affected thereby. The load of the
defective carriage is supplied by the other Dynamos or
Batteries on the train,

The Dynamos are of a special design so that that can
function effectively under all conditions of train running
such as wide changes in speed, change in direction of
movement etc. The carriages also have to be provided
with special types of switches so that the Dynamo could
be «“Cut in” and “Out” as train speeds up or slows
down.

FINANCIAL AND ECONOMIC ASPECTS

The system has worked satisfactorily. But it suffers
from certain serious disadvantages. The first and fore-
most of these is capital cost involved. The cost of
lighting and fan equipment of a coach is roughly
Rs. 4,000/~ and, as this is common to all coaches, we
may consider the capital cost involved in providing
Generating, Storage and Switchgear equipment only on
the carriage. This is approximately Rs. 16,000/~ per
coach. For an express or mail train having about six
“equipped ” coaches on a train, the capital cost (of
Generating and Storage equipment only) would be about
Rs. 96,000/- While for a slow passenger train with about
three  *“equipped ” coaches the cost would be
Rs. 48,000/~ approximately. The maintenance charges
are also very heavy. According to the I. R. C. A. figures
for 1950 the total cost of maintenance of Batteries and
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Dynamos (Including Switch-gear) on different class I on
all Indian Railway was as follows :—

Rail- No. of Vehi- Total Total Maintenance
way cles-owned equipp- mainte- cost of Dynamos,
ed & nance Batteries inclu-

cost ding Battery
Equip- Wired wired Boxes and
ped Suspension

gear

Rs. Rs.
B.N. 483 565 1¢78  7,20,118 4,80,163
E.I. 1192 1514 27¢6 29,03,748 16,57,064
E.P. 349 574 923 10,06,458  4,88,968

G.1.P. 822 1116 1938 29,00,291 10,54,746
M&S.M. 353 483 836  6,90,860 3,43,238

S.I 222 198 420  §,22,753 3,55,882

Total 3421 4400 7901  87,43,628 43,80,061

A very large organization of staff and stores distributed
at various centres is necessary, and now exists, to look
the maintenance of Dynamos, Batteries, lights and Fans
and rectify minor complaints during running of trains.
In the last few years the problem of loss of belts
has assumed very considerable proportion and is
affecting electrical maintenance seriously. It is not
merely the cost of the belt that is involved but the
dislocation of electrical service due to the Dynamo being
put out of action and consequently the Batteries being
depleted very soon.

Most of the equipment has to be imported. Attempts
are being made to manufacture Lead Acid Batteries for
Train Lighting purposes in this country. Although one
Company is making efforts to manufacture Train
Lighting Cells on a large scale, the Industry itself cannot
be said to have established itself sufficiently to meet our
requirements even to a reasonable extent. We shall, of
course, continue to require Train Lighting type
Batteries for Saloons and other independent carriages.
This refers only io Lead Acid Cells. Quite a large
number of Batteries used on trains are of the Alkaline
Type and all have to be imported. The Dynamo and
Switchgear used for Train Lighting being of special
type, i. e., suitable to give nearly constant output at
varying speeds of the trains or with regulators to modify
charging currents are costly, as they have to be specially
designed and sold only to the Railways. Similarly, the
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equipment used for lighting & fanning have to be
specially manufactured for the Railways & hence are
more costly than their counterparts in the general
Electrical Industry. Besides the above, there are other
minor disadvantages and it is not necessary to discuss
them here for our present purposes.

For the last few years there has been a pressing
demand to give more amenities to lower class passengers
and in line with this policy the III and Inter class
Carriages have been fitted with fans. This cannot be
done on a large scale unless there is sufficient generating
and storage capacity on the trains to supply the ad-
ditional fans. The capiral cost involved in equipping
lower class carriages with additional Dynamos and
Batteries required to meet the load of these fans amounts
to roughly Rs. 16,00,000/- per 100 carriages, and there
are about 1100 Carriages to be equipped. Standards of
lighting intensity in existing carriages are also being
increased and efforts are also being made to provide
fittings for external lighting of trains and platforms.
Air-conditioned coaches have been introduced on several
important trains.

In view of the above additional demand it has become
necessary to have a larger ratio of equipped coaches to
wired ones, i. e, from 1:2 or even 1:I Practically every
carriage that comes to the Shops is being equipped to
keep up the ratio of equipped carriages to wired coaches
approximately 7:5 on an average. This includes some
trains in which practically all coaches will be equipped
ones.

Apart from the large amount of funds involved, it
would take considerable amount of Shop capacity and
time and some shops are not in position to deal with
this heavy demand.

OTHER SYSTEMS NECESSITY FOR CHANGE
OF PRESENT SYSTEM

In addition to the above, a controversy arose a few
years back regarding the adoption of “Single Battery
system” instead of the “Double Battery System” already
referred to above. It is not intended to go into the
merits of each system, but it is pointed out that on
account of the necessity to equip practically all the
carriages of a train, the discussion of “Single” or
“Double Battery System” loses much of its importance.
There is a definite limit to the size of Dynamos and
Batteries that can be installed on the under-carriage of
the coaches and we have nearly reached this limiting
factor. It is therefore, necessary to equip more
carriages with Batteries to have the desired storage
capacity on the trains. For purposes of reference it
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may be stated rhat the load on the trains a few years
back was as follows:~ (exclusive of air-conditioning
load)

Mail and Express Trains—7.5 K. W.
Slow Passenger Trains — § K. W.

The trains now have the following loadings.

Mail and Express Trains— 12 K. W.
Slow Passenger Trains —7. 5§ K. W.

On account of the large amount of Rehabilitation and
the new works to be undertaken in Shops, considerable
funds arc now required. It is necessary to examine
other ways and means of getting out a less costly system
of Electrical equipment including provision for increased
load and more efficient maintenance. An added feature
should be that the supply and manufacture of the
equipment is from indigenous sources.

It may be mentioned here that a Steam Driven Turbo
Set mounted on the Locomotive or on the train nearest
to the Locomotive is not considered as an alternative
arrangement for obvious reasons. A locomotive is not
always attached to a train. After reaching the destina-
tion station, the Locomotive moves off to the Running
Shed to be replaced by another. During shunting
operations also the Locomotive is not connected to the
whole train. Hence it is necessary to see that the
Generating Set is completely independent.

The Head or End-on Generation System satisfies
these requirements. The idea itself is nothing new. It
was not found quite suitable or flexible enough in the
past few decades. There have always been technical
ideas which could not be fully adopted at the time of
their invention and have to be put by till other suitable
condijtions have also developed. There is therefore no
sufficient reason for the system not to be examined again
in the light of present day possibilities. This subject
was initiated for discussion in the I. R. C. A Electrical
Section Meetings a few years back but was dropped for
reasons unknown. Efforts of the writer to ascertain
the circumstances for dropping this issue have been
unsuccessful.

The necessity for introducing this system was closely
felt, when on account of the various traffic circumstances
the number of “sick” equipped carriage, especially
Brake Vans, become large. As a consequence several
trains were running without their full complement of
equipped carriages and the lighting naturally suffered
very badly at one stage. It was especially felt by the
Author on the suburban services between Kancharapara

and Sealdah.
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THE END-ON GENERATION SYSTEM

In the system now proposed. Oil Engines directly
coupled, to A. C. Generators supplying on the 220 or 110
volts, 50 Cycles, Single Phase System will be mounted
in each Brake Van i. e., one Set at each end of the train.
It would be preferable to mount the Generating Set on
the under-carriage, somewhat similar to the Batteries.
Certain types of Gas Engine Sets are installed in this
manner in America. This can only be done if we can
get a suitable compact Oil Engine Set. Till that time it
will be necessary to mount the Oil Engine Driven
Generating Sets on the floor of the Brake Van in an area
similar to the Guard’s compartment. Although this
means a certain reduction in the Luggage space, the
financial savings will entirely compensate for the loss of
space.

The method of working on this system would be as
follows :—

Normally one Engine Driven Set will be working at
any one time to supply the entire standard trains. The
second set may be put into commission under any of the
following circumstances :—

(1) When the train is overloaded due to addi-
tional bogies being put on.

(2) A breakdown of the first Set.

(3) When the train is parted, for shunting or any
other reason.

Normally the two Sets may be run independently
although they may be synchronised when the runis for
long durations.

There should be no cause for any fear regarding the
satisfactory operation of * Power House ” on a running
train. Necessary precaution and skill would be given in
mounting the Engine Set, which should preferably be
designed for this purpose. Large size Diesel Engines of
several thousands of Horse Power are now used on
Diesel Engines Locomotives. The same principles as
are used for mounting an Automobile Engine may be
adopted in the case Qil Engine Sets for train services
also, i. e., a 3 point mounting on elastic rubber pads or
springs.

The fuel Oil necessary for runs between important
stations should be stored on the train. There should be
no difficulty here, as fuelling stations can always be
arranged to coincide with the Locomotive coaling and
watering stations. There should be no risk of fire also
if adequate precautions are taken.
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A few words regarding the organization necessary for
putting this service on an efficient basis may be useful at
this stage.

For the scheme to be successful, an efficient and a
well knit organization of both staff and materials is
necessary. Such an organization, however, already
exists. Generating Sets will have to be standardised
and spares distributed over the whole country, so that
in case of defects complete replacement of units or parts
can be made easily and the defective part sent to the
Shops for reconditioning for use later. However, at
important stations a certain amount of complete units
ready for service should be maintained depending upon
the number of trains passing through the station and the
time available for effecting repairs. The necessary
equipment for changing engines quickly would also be
designed and provided. This would not require a
radical change in the present system of Train Lighting
maintenance arrangements but some adjustments may
be necessary.

Normally there would be on each train in service one
skilled Engine Driver, together with an unskilled Assis-
tant. Only in exceptional & important trains should
there be a second set of staff to man the second engine.

At important stations a set of staff to look after
general complaints and starting sets when trains are
parted for shunting purposes at the station will also be
allowed. The staff on the running trains will be there
not only for supervising the running of the engine, but
also to attend to any defects arising in the Electrical
System of the train. We have not got this advantage at
present, but considering the larger use of electricity on
trains, especially air-conditioned coaches, and the
demand to have defects attended to immediately, it will
be a great improvement in the service to passengers.

Apart from the financial advantages, which will be
referred to later, other advantages are as under :-

(1) Standard Electrical consumable  articles,
like lamps, fans, etc. will be used. This
means that the Railways, will have the
advantage of cheaper and standard articles,
both for first cost & for maintenance.

(2) The Industry will be saved from building up
special capacity for the maunufacture of
Railway equipment. This capacity can be
turned to more useful production of standard
articles.
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(3) Elimination of large amount of imports into
the country of specialised equipment and
making the country self-contained in this
respect.

(4) The trouble experienced recently due to thefts
of Train Lighting Belts and their not being
locally manufactured in sufficient quantity
and quality will disappear and the Electric
supply on trains will not be dependent on
keeping a close watch to see that the Belts
are there.

(5) The system can be extended to eliminate
entirely or supplement largely the existing
system of Locomotive Headlight organization.
This arrangement itself would effect consid-
erable financial economies not considered
here.

(6) Provision of modern lighting e. g. fluorescent
tubes, which work more efficiently on A. C.
and at higher voltage.

(7) Conservation in the amount of electricity
generated by direct usage consuming equip-
ment unlike the inefficient generation,
medium of storage batteries and incandecent
lamps required at present,

(8) Larger reserve of Electric power and flexibility
to meet additional future loads.

(9) Less weight of electrical equipment to carry on
the train.

(10) Standard sealed type Refrigerator Units may
be used for air-conditioning coaches without
much expense and alteration to existing car-
riages. This will avoid importing special
carriage air-conditioning equipment from
abroad.

SYSTEM OF VOLTAGE

The Choice of voltage is a matter of opinion. 220
volts has been the standard voltage for general purposes
and may be adopted, but there should be no objection
for standardising on 110 Volts with suitable 220/110 Volt
transtormers with the mid point on 110 volt Coil earthed
on the train to take advantage of the external 220 volts,
Single Phase, 50 Cycles supply when the trains are stand-
ing for long periods at important stations, The lower
voltage will probably keep some peoples minds at case
and itis therefore recommended for immediate adop-
tion, With adequate precautions there should be no
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objection to use 220 Volts and may be employed after
some cxperience of 110 Volts. The experimental train
on the system and the two Exhibition trains were suppli-
ed at 220 Volts.

FINANCIAL ASPECT OF THE PROPOSED
SYSTEM

The comparative financial aspects of the proposed Qil
Engine set against the existing Axle Driven Dynamo-
cum-Storage Battery System will now be examined.

The total number of Fast and Slow train rakes in use
in India on all the Railways is not readily available. We
have statistics of equipped and wired carriages, but the
number of rakes that would be formed out of these can-
not be determined without collecting the figures from
each Railway. It is, therefore, desirable to work out
the financial comparision on equipment on the basis of
units of 100 Mail and Express trains and another set of
100 Slow Passenger trains. The total capital cost involv-
ed for changing over the complete equipment to Oil
Engine Sysicm may then be figured on 100 train unit
basis. [t is expected that the number of rakes on all the
Indian Railways will be at least ten times this figure.

From the figures in the Appendix, it will be seen that
the amount of capital involved is considerable and the
saving, both in capital and maintenance cost, is very
much in favour of the Oil Engine Generating System,
i. e., the capital cost is in the ratio of Rs. 2,57,60,000/-
for the present system to Rs. §2,80,000 - required for the
proposed system to meet our present needs. The cor-
responding maintenance and operating charges are as
follows.

Present Proposed
System. System.
Maintenance charges 17,29,000 7,26,000

The attached table shows that the percentage savings
on maintenance cost that may be expected from the instal-
lation of Oil Engine Driven sets is of the order of 60",,
of the maintenance charges of the present system. The
total saving on all counts is approximately 48°, of the
capital cost of the proposed system, which is an cx-
tremely good financial position, in other words, it means
that the capital cost would be paid within 2 or 3 years,
even allowing for various errors, etc., in this very rough
computations on very meagre data.

The amount of coal consumed on a locomotive solely
for driving the Axle Driven Dynamos when compared
with the total amount of coal burnt for hauling a train is
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said to be negligible and possibly a thing not to bother
the Locomotive Engineer. The writer understands that
these figures are not available even from Dynamo Meter
Car experiments.  But the amount of coal involved is

appreciable and if saved would mean so much available
for other purposes.

It is, therefore, necessary to work out the coal con-
sumption in an indircct manner by taking the Loco-
motive’s overall thermal efliciency, i. e., Rates of energy
on Coal fired in the grate of Boiler of the Locomotive to
the Power developed at the wheels.  Even in best Loco-
motive this does not exceed §to0 6°,,. In our working
conditions and with the types of Locomotives now in use,
it is not probably more than 4, though the figures
assumed for present calculations is 6, as marginal
efficiency.

A comparative table of the costs has been prepared on
the following conditions :-

(i) The comparision is for Broad Gauge
equipment only,

(1) 'The comparision is made on the basis of 100
Express and Mail Trains and 100 slow
passenger  trains  excluding air-conditioned
coaches.

(i)~ All the Batteries have been taken to be Lead
Acid Batteries.

(iv) The cells of the Batteries on any coach is
taken to be 250 Amperehour capacity, i. e,
on a 10 hour discharge rate, the net rate of
output of any equipped coach will be 50
amps. at 24 Volts.

(v) The annual load factor will be 50°, and the
maximum demand will be the full connected
load. This has been worked out on the
basis of 20 hours occupied time on the Rake
per day. The fans are taken to be used
throughout the period of occupation for 9
months in the year and the lights for 12
hours per day throughout the year. The
total load js taken to be 1/3 due to fans and
2/3 due to lights. These figures have been
arrived at, on checking samples of trains.

(vi) The watt-hour efficiency of the Battery s
taken to be 75”,, and the generating time of
the Dynamo is 60“, of the total running
time. It is also assumed that the
requirement of Electrical Power on the
train is met from the Dynamos. (Terminal
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Charging cost of Batteries is incorporated on
maintenance costs.)

(* This figure has been furnished by the
Directorate of Research, Railway Board.)

Hence the Dynamo is required to generate
113.3%, of the total consumption,

(vii) The spare equipment for Batteries is taken
as 20", of the total in service and for
Dynamos and associated equipment is taken

as 10",. Similarly the number of spare
Generator Sets is taken as 10", of the total
on trains.

(viii) The staff for running the Oil Engine
Generating Set will be one skilled and one
unskilled for each Engine on train.
Normally only one crew of two will be
accompanying the train and they will be
changed at the end of 8 hours. Additional
staff for purposes of leave and Relief, etc,,
have also been included.

(ix) The cost of the equipment is taken as
follows :-

Batteries including
Suspension. :-Rs. 8,000,- per coach.

Dynamo and Switchgear. = Rs. 8,000/-per coach.
Oil Engine Generator Set. = ,, 12,00¢/-per set.

These figures are an average of present
market prices. The future trend, if down-
ward, would be a more rapid fall in the case
of Diesel Engines, which have a variety of
users, than in the case of Dynamos, which are
in use only on the Railways.

(x) There will be less consumption of coal due to
the lower weight of the equipment which
has to be hauled by the Locomotive than
on the present system. The consumption of
coal in a Locomotive on the Indian Rail-
ways on an average is 187 lbs., per 1000
Gross Ton Miles B. G. according to the
published statistics. This saving is calculat-
ed on the difference in the weight of the two
types of the equipment, taking the present
equipment to have been brought up to. the
required standard to meet the add.monal
load. The weight of the present equipment
per train is 12.8 tons for Mails and Express
Trains and 9.6 tons for a slow passenger
train. The weight of the proposed Diesel
Engine Set would be 1.6 tons per train for
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passcnger trains as well as for fast Mail and
Express trains.

(xi) In the case of the proposed system it is possible
to mount the plant under the -carriage.
However, for present purposes it is assumed
that the plant would be mounted in the
Brake Van. On a casual view it would
appear that there will be a loss of revenue on
account of utilising the revenue earning space
in Brake Van for installing Diesel Engine
Sets.  While this would be so if the Luggage
Vans were fully loaded always, statistics
indicate that is not the case. For instance,
the revenue earned on Luggage Vans on the
B. G.and N. G. in 1953 on the Northern
Railway was 24 lacs only whereas if the
earning had been 100°, on the space
available, the total earnings according to
calculation would be approximately 2 crores
per vear. It is possible that one or two
Brake Vans may be fully loaded, but these
special cases will not affect the general
problem.

DISADVANTAGES AND REMEDIES

It is useful to examine the adverse effects that may
result from the adoption of the End-on Generation by
Diescl Engine Sets.

From the operating point of view there appears to be
only one contingency that requires adequate provision.
When at any Railway Station part of a train is moved
away for shunting purposes, i. e., attaching or detaching
of bogies ctc., one portion of the train may be left in
darkness. It is proposed to overcome this possible
interruption by either of the following methods :—

(2) When the duration of the interruption is likely to
be long, the second or standby engine set at
the other end of the train i. e., not containing
the working engine, may be started up by the
Train Lighting Crew or Platform Staff before
the train is parted.

(b) Every Coach may be provided with a few
emergency 24 Volt Lamps and supplied by
means of two automobile type 12 Volts Bat-
teries of the largest amperehour capacity
manufactured in India. These Batterics can
be automatically switched in to supply the
24 Volt lamps immediately the main 110 Voit
supply from the Engine Set is interrupted, by
means of an automatic relay held in position
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by a 110 volts or 220 Volts Coil. The
charging of the Batteries is a minor problem
and can easily be arranged by installing
Rectifier or other suitable type Battery
Chargers at various places or on the train
itself and sufficient spare Batteries may also be
carried to make replacements immediately.
The Batteries should have a life of about three
years and their recurring cost would be
negligible.

The fans will be out of commission during the
periods of interruptions to 110/220 Volts. It is no
doubt possible to instal a few 24 Volt fans also and
supply them by increasing the Battery capacity. This
is, however, hardly worth the trouble as the interruptions
would be of a very short duration not exceeding § or
10 minutes. In case the interruption are for longer
periods the second or standby engine set may be
started up to maintain the continuity of the 110/220
Volts supply for the affected part of the train itself.

It is probably desirable to say a few words regarding
changing the present Voltage from 24 D. C. to 110 oOr
220 Volis A. C. as it might cause apprehensions of
danger to the passengers. The use of 110 Volts, 220
Volts or higher voltage on passenger vehicles is nothing
new, e. g., tramways Electric trains, etc.

To be well within the margin of safety, it is proposed
that during the first few years, at any rate, the supply to
the train system may be at 110 Volts A. C. with the mid
point “Earthed”. When the supply is taken from an
external source as at large Railway Stations a 220/110
Volts Single phase Transformer with the mid point of
the 110 Volt Coil “Earthed” will satisfy all
requirements.

What is necessary and should be done is that
adequate and necessary precautions for the safe working
of electricity are taken in the first installation itself &
that these standards are maintained continuously. It
is merely a question of being used to this system. The
engine should be used on the cheapest form of Oil
available consistent with efficient and trouble-free
working of the engine. Although on grounds of
National Economy, Diesel Engine Locomotives for
Main Line operation may not be recommended for
adoption in this country as Qil has to be imported,
still there should be no objection to the use of Oil
Engines for shunting locomotives and for stationary Qil
Engines. The latter is very often a necessity and the
amount of Oil required for the proposed Train Light-

ing purposes may be included in the requirements for
stand by Power House Engine for all Practical purposes.

RESEARCH

It is suggested that research may be directed towards
developing an Engine that will use Oils of vegetable
origin that can be produced in the country itself.

Extending the research idea a little further it should
be possible to design an Engine specially for this
purposes. The Engine should have the characteristics
of ruggedness, simplicity, easy maintenance, inter-
changeability of parts, compactness, economy in work-
ing and reliability of working under all climatic condi-
tions. Till such time however, the Oil Engines now
manufactured in India by reputable and well organised
firms may be utilised.

PRACTICAL OPERATION OF THE PROPOSED
SYSTEM

Trains are working in the United States with gas or
Oil Engine mounted on the underframes of coaches for
supplying electricity.

Even the Ambulance trains used in India during the
last war had air-conditioned ward cars which were
supplied by an oil Engine Driven Sets installed in an
attached Bogie.

The two Exhibition Trains, which recently went round
the country in connection with the Indian Railway
Centenary Exhibition, had a large number of 220 Volts
fluorescent tubes for illuminating the Models. Two Oil
Engine Generating Sets (220 Volts generation) were
installed in attached Bogies or Trucks for supplying
electricity to these tubes. During their run no defects
were reported.

To demonstrate the practicability of the ideas outlined
in this articles a special train of 8 carriages was fitted
with 220 volt Fluorescent tubes, fans and a standard
type 220 Volt Refrigerator. An oil Engine set installed
in separate bogie was supplying electricity to the train
for trial runs. Relays mounted on the train operate the
24 Volt System of original lighting when the main 220
Volts current is broken. The train has run successfully
betwcen Delhi and Kalka a few times.

SUMMARY

The main points elaborated in the above paras may
now briefly be summarised :—

g(gc equipment

for railway

electrification
systems
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(1) There is a large 2mount of work to be under-
taken at present in connection with the
Electrical Equipment on trains with New
Stock to be built, rehabilitation or to mecet the
load of additional fittings to be installed in
existing carriages.

(2) This requires very heavy capital and mainte-
nance expenditure. The latter is of the order
of Rs. 67 lacs per annum.

(3) By providing Oil Engine Driven Sets at each
end of a train the axle driven dynamos and
the batteries can be eliminated and the
capital and maintcnances charges reduced
considerably.  This latter amount s
cstimated to be about 7!} lacs for 200 trains
i. ¢., 42", of the present expenditure.

(4) Economics in coal consumption, more services
with less electrical energy, no belt, etc., to
be stolen.
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(5) Maintenance is  simple and confined to
apparatus situated in the body of coaches
and not under them.

(6) Staff running on the train will be available to
attend to all minor troubles on the runs.

(7) Practically complete elimination of foreign
plant and relying on indigenous plant.

(8) Reserve capacity to meet further increase in
loads, like air-conditioning, more fans,
lights, etc.

(9) Locomotive Headlights also can be supplied by
the same Oil Engine Set. This will mean
considerable saving in the expenditure on
this item, both in capital and maintenance.

(10) The train Lighting on all Indian Railways can
be changed over early without any disloca-
tion to the working of trains.

(r1) This is the quickest way of meeting the new
work that is necessary.

‘Table showing the comparision costs of the present system of Train Lighting and the proposed Oil Engine
'stem exclusive of Air-conditioned coaches,

Existing System

Items Dynamos Dynamos Total for Proposed system of
BATTERIES Batteries etc., PRESENT LOAD Oil Engine Driven
etc., for for meeting Conditions Gen: Sets (including
meeting  additional load  including addl: addl: load of fans
present of fans in 3rd equipment in 3rd Class
load. class Coaches required. Coaches.)
I 2 3 4 5
Rs. Rs. Rs. Rs.
\PITAL COST
Capital cost per 100 Mail and Ex-
press trains .. 96,00,000 32,00,000 1,28,00,000 24,00,000
Capital cost per 100 Slow trains . 64,00,000 32,00,000 96,00,000 24,00,000
Capital cost of spare equipment
and plants .. 24,00,000 9,60,000 33,60,000 4,80,000
Total for 200 trains 1,84,00,000 73,60,000 2,57,60,000 52,80,000
ANNUAL CHARGES
Interest and Depreciation
Interest at 31, on (4)* .. 6,44,000 2,57,600 9,01,600 1,84,800
Dep : on Dynamos and switch-
gear . .. 3,42,200 1,36,900 4,79,100
Dep : on Batteries .. 17,33,300 6,93,300 24,26,600 ..
Dep : on Oil Engine Plant 3,08,900
Total Capitz}l charges interest and
Deprxc1at10n .. 271193500 10387,800 383075300 49935700

THE

RAIL ANCHOR

LONDON
SYDNEY
PARIS

FDS

SECTION

WITH THE

GREATER GRIP

’ “ % P

(ENGLAND) LTE

{
{
|
t
1
{
I

\\\'\\S‘

-

/

@

THE "FAIR” ‘T' RAIL ANCHOR

The metal distribution in the
*“FAIR'' ‘T’ RAIL ANCHOR
is the source of its unusual
power.

41, CHOWRINGHEE, CALCUTTA

| GO
%.,/ A Y
e R NEW YORK
T CHICAGO
MONTREAL
PM2SE



16 THE INDIAN RAILWAY ENGINEER Fanuary 1955

Existing System

Items Dynamos Dynamos Total for Proposed system of
BATTERIES Batterics etc., PRESENT LOAD Qil Engine Driven
etc., for for meeting Conditions Gen: Sets (including
meeting  additional load  including addl: add}: load of fans
present of fans in 3rd equipment in 3rd Class
load. class Coaches required. Coaches.)
L 2 3 4 5
Rs. Rs. Rs. Rs.
B. F. 27,19,500 10,87,800 38,07,300 4,93,700

OPERATING CHARGES

5. Fuel consumption on account of
working of present T. L. System

and Proposed Oil Engine System . . 5,26,000 2,95,000 8,21,000 7,03,400
6. ILubricating Oil consumption 2,40,000
7. Staff Wages 14,83,200
MAINTENANCE
8. Batteries maintenance . 9,60,000 3,84,000 13,44,000
9. Dynamos maintenance .. 2,75,000 1,10,000 3,85,000
10. Overhaul of engines 5,28,000
11. Running Stores spares for engines
(w Rs. 450/- per engine per
annum 1,98,000
Total .. 44,80,500 18,76,800 63,57,300 36,46,300
MISCELLANEOUS
12. Fuel consumption on account of
weight of present T. L. Equip-
ment .. 4,68,000 2,33,600 7,01,600

13. Loss of Revenue earning space of
Brake in proposed system

* 12,80,000

Grand Total .. 49,48,500

21,10,400 70,58,900 49,26,300

* This item may not occur in practice.
Saving Rs. 21,32,600/-.
Return on Capital. 40°,,.

APPENDIX

The following two points require special mention :—

(1) During the transition period we will have to work
the existing equipment either in conjunction
with the new proposed system or as indepen-
dent units.

There should generally be no difficulty in
the casc of the former, as certain coaches can
be wired through and the equipped coaches can
work as independent coaches just like Saloons,
Mail Coaches, etc.

(2) Where existing equipment are worked on 24
Volts only, the power required can still be
supplied by having an oil Engine  Set
Generating at 24 Volt with suitable invertors

and transformers on the trains for supplying
220 Volt Tubes or, if possible, having a 220
Volt Alternator & Rectifier on each coach to
supply 24 Volts D. C. fans.

Details of this system will have to be worked
out, but there is no technical difficulty.

Another point that arises would be the disposal of
the existing equipment. Batteries have a life of 4 or 5
years and so naturally they will “Work off”in a few
years. Regarding the Dynamos and other equipment
now provided, the depreciation on their account is
Rs. 3:4 Lakhs for 200 trains. If the Dynamos cannot
be wused as spares, then whole depreciation can
comfortably be transferred to the account of Qil Engines
thereby reducing the estimated saving of 40°/ to about
32°%,. Even at this figure the saving is very handsome.

For over fourty years HENSCHEL & SOHN have executed important
and notable orders for the Indian Railways. These well-estoblished
relations are continued by further substantial locomotive orders

received from India in recent years.

The picture shows WG locomotives in the erecting shop of the

HENSCHEL works at Kassel.
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Planned Maintenance of Machinery &
Plant in Railway Workshops

By C. H. De Sousa, M.I. Mech. k. M. Amer. S. M. E.

Consulting Engineer (Fx-Dv. C M. E. Central Raihway )

plan. Hence w2 have the 5-Years Plan,

planning for production, planning for the
family and many other types of planning, which make
for a higher degrec of efficiency if rigidly adhered to.

THIS is an era of planning and for working to a

It is, therefore, to be expected that if the maintenance
of Plant & Machinery in Railway Workshops is
planned, a higher degree of machine usage can be
assured, resulting in greater production and, therefore
higher efficiency.

It is naturally the aim of all Managements to get the
maximum out-turn, whether it be in the repair of
locomotives, carriages, wagons, the production of spare
parts for these, or the building of new stock from the
minimum number of machines and plant.  This can only
be achieved if the maximum number of machines are
kept in working order and any stoppages from whatever
cause are kept as low as possible.

To keep machines and plant at work continuously 1is
no easy task and, therefore, much care and forcthought
is required in maintenance. Plans must be drawn up
and put into effect which will reduce breakdowns to
negligible proportions and even reduce minor stoppages
to a considerable extent so that the available machine
hours graph does not fluctuate too much.

To accomplish this aim, four types of maintenance
steps are required as follows :-

1. Weekly Inspection,
2. Quarterly Repairs,
3. Annual Overhaul,
4. Rcconditioning.

WEEKLY INSPECTION

As all shops close down for one day in the week it
is a simple matter to allocate this day for machine
inspection by the maintenance staff, and give them a
day off some other day in the week.

If machines are kept clean regularly by the operators
themselves—and most shops allot a weekly hour for
wiping down and lubrication—the operators would be
in a position to guide the maintenance staff to inspect
any particular defect which they themselves notice.
The maintenance man while looking at most machines

under his charge in rotation, according to their age and
condition, would advisedly take a better look at the
machines complained off and try to arrive at the cause
of the defects. He would either repair the defect
immediately if it is small or take the necessary
precautions to see that it does not grow worse. He
would in his own interest and in the interest of the
shop concerned nurse the defect week after week until
he can give it proper attention at the quarterly repairs
shut down. In the meantime he would see that the
necessary spares are available to atiend to the machine
when that time comes.

At this inspection, not only are the machines inspected
but also all ancillaries, such as belting, chain drives,
fast and loose pulleys, countershafts, pulley levers and
motors etc.  Cleaning where necessary and lubrication
is also effected. It is necessary to make an honest
record of the machines inspected and the defects
noticed, in a register opened for the purpose.

Much of the present day trouble, often resulting in a
major breakdown is the result of careless or haphazard
inspection, or perhaps no inspection at all, but a
dishonest entry in the record book, that an inspection
has been carried out and no defect noticed.

Although the Millwright or maintenance staff are not
necessarily skilled machine operators yet their long
association with machinery gives them sufficient experi-
ence to operate all types of machines, sufficiently well to
notice defective working.

QUARTERLY REPAIRS

Before a machine can be taken in hand for its
quarterly repairs, it is necessary to warn the foreman of
the operating shop that such and such a machine will be
taken in hand for quarterly repairs. It is necessary to
give this notice at least a fortnight in advance so that
arrangements may be made to transfer the work on to
another machine of its type or to hold up the work until
the machine is attended to and put back to work.

In this casc it is the maintenance foreman who has the
advantage over the operating foreman and if the system of
maintenance is to work correctly, no excuse to keep the
machine at work inspite of timely advice should be
tolerated. It would, of course, be infinitely preferable

for efficiency and economy
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if the two foremen  could mutuwaily  adjust their require-
ments and mect cach other half way without allowing
the machines to suffer.

Once the machine 1s handed over to the charge of the
maintenance department, the handing over note should
also indicate the defect experienced, if any. This to-
gether with the maintenance man’s own notes on the
subject will enable him to assess how long it would take
to give the machine the attention it requires and return
it to service.  The nature of the repairs ceffected must be
such that the machine is capable of lasting till the next
quarterly attention period with weekly inspection thrown
m.

It is only on opening out the machines that the
seriousness of the defects can be estimated in man hours
of labour, assuming of course that the spare parts have
been ordered well in advance and are now available. It
is usually the Clutches and the Gears, the Slides and the
Bearings that demand first attention. If these are alright
not much attention will be involved in this quarterly
repair unless, of course, some major defect is apparent.

Again, a proper and an honest record must be
maintained of the defects noticed and the work done.
The supervisor’s initials should also be taken on the
record so that he cannot say at a later date, if a break-
down occurs that he was not aware of the defects and
the attention given to put them right.

All bolts and nuts should be properly tightened,
iubrication supplied and the operating foreman should be
apprised that the machine is ready for handing over,
stould he desire to witness the trial. Most foreman,
however, leave the job of acceptance to the operator and
if he is satisfied, they are prepared to sign blindly the
acceptance voucher.

ANNUAIL OVERHAUL

The annual overhaul of a machine is a big event in its
history. The machine is stripped as far as is necessary
and ecach detail gets a minute and thorough inspection.
If spare parts from makers or from shop manufactured
stock are readily available, these are utilized and the old
parts if salvageable are put away for attention. Recours:
is had where required for welding “ In Situ’, machining,
hardening, grinding, in position or out of it. Welded
parts which can be normalised arc sent to the furnance
while other parts are annealed by the flame process to
prevent brittleness.  Every part where wear and tear
has taken place gets adequate attention and in a sufficient
measure to enable it to last till the next overhaul. Each
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type of machines gets that degree of attention which s
commensurate with its light or heavy usage.

Where the quarterly repairs may take anything from 1
to § days in a well regulated maintenance shop an
adequate annual overhaul may take anything from € to 20
days or more depending on the nature of the work.

MACHINE INDICATION BOARDS

It is a good practice when a machine or plant is out
of commission for any reason whatsoever, to have a
medium size board attacked to it in a prominent place so
that both the repairers as well as the users can sec it.
The information on the board should have the
following :—

1. Why the machine has been stopped.
2. The date and time when it was stopped.

3. The date and time when it was taken in hand
for attention.

4. The estimated date and time by which it is
cxpected to be completed and put into
commission.

5. The cumulative hours that the machine has been
put off use.

T'his type of board keeps everyone on his toes as most
Engincers have a very good idea of approximately how
long a particular type of defect should take to put right.
It also gives the operating foreman of the shop an idea
when he can expect the machine for work. At the same
time it gives the Managers going their rounds during the
day and in particular the Production Engineer sufficient
information to sce that no time is being lost in repairs
due to slackness on the part of the maintenance staff.

MASTER REPAIR BOARD
The Master Repair Board i1s keptin the enclosure

occupied by the Millwright or Maintenance Foreman.
It should contain the following information :—

1. Number of the machine under repairs.

o

‘T'he shop to which it belongs.
3. The date it was stopped.

4. The date it was taken in hand for repairs or
overhaul.

5. The nature of the repairs to be effected.

January 1955

6. The approximate date by which the machine is
expected to be repaired and handed over.

7. The orders placed on other shops, such as
foundry, blacksmithy machine shop or stores
department and their position.

There should be a machine repair chaser doing
nothing else but seeing that the parts required are
obtained at the earliest time and if there is likely to be an
inordinate delay for any reason he should give his fore-
man timely warning so that he can take adequate steps
to expedite the manufacture or purchase of the part in
demand.

The Master Repair Board which can be drawn up
shop-wise should also have the total number of machines
in each shop, so that a percentage of machines out of
commission can be clearly indicated.

MASTER REPAIR RECORD CARDS

Every time a machine is out of commission, there
should be a procedure by which this is reported to the
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Plant Office. Stereotyped forms drawn up for the
purpose could be used.

Each machine in the Works should have its separate
record card in which every stoppage of the machine is
recorded with the reason for stoppage, the time in hours
the repairs took etc. All information except the weekly
check up concerning each machine should be available
for inspection by the officer in charge, usually the Senior
Assistant Works Manager, who has the Millwright under
his control.

This record is very useful in assessing the quality of
the machine, its weakness, its out of service period per
year or a number of years etc. The history cards of
machines serve many useful purposes and the most
important among them is that they indicate whether the
machine due to either age or condition is required to be
replaced and whether the replacement should be by a
similar machine or one which is superior both in
construction and production.

The trouble with most Railways where such history
cards exist is that they are not kept up-to-date for some

~

purposes. They possess three important characteristics - robust conseruction, wide and deep gap and large

hollow spindle. Straight-forward clean design and high standard of manufacture combine to make “BOMBAY"
LATHES thoroughly dependable and trouble-free as all other MYSORE KIRLOSKAR machine tools,

Manufacturers :
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Yantrapur P. O,, HARIHAR, Mysore State.
Distributors : Batliboi & Co., Forbes Street, BOMBAY, 1.
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reason or other with the result that all the valuable dara
and information after being carefully collected is vitiated
due to negligence.

RECONDITIONING

Reconditioning means the bringing back the machine
selected to its original condition or as near as possible to
it. Itis along drawn out process where certain sciected
machines because of their extreme utility or productivity
are taken in hand in this type of overhaul. Accuracy is
the keynote of reconditioning and therefore the process
cannot or should not be hurried.

The machine is stripped and built up bit by bit from
the base upwards and every step must be checked for
accuracy before the next step is superimposed onit. If
this is not done, then when it comes to the final stage
and inaccuracy is discovered the machine will have to be
taken apart and re-checked until the defect is
discovered.

When the machine is finally ready it should be made
to pass the Schlesinger Tests, and these are usually car-
ried out personally by the Production Engineer. Only
when he is satisfied with the accuracy of the machine to
the Schlesinger tolerancer does he give a certificate which
permits the machine being put back into service. There
are Schlesinger Tests for every type of machine and to
bring each to this standard may take a period of about 3
months per machine. Depending upon the number of
staff available 3 or more machines can be taken in hand
at a time for rehabilitation. A rehabilitated machine
should give useful and accurate service for 8 to 10
years.

BREAKDOWNS

In the best regulated workshop, in spite of planned
maintenance, breakdowns cannot be avoided but it should
be the aim of the management to see that they occur
very seldom indeed. The causes of breakdown are
gross carelessness, deliberate sabotage, or mishandling
by inexperienced staff etc. All these causes should be

carefully analysed and the party at fault should be
severely dealt with.

Sometimes a machine costing many thousands of
rupees can and may be ruined by an inexperienced
operator as happened in many Railway Shops during
the last war. The need of production and more
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production, to meet military demands was so urgent
that only partially trained men had to be entrusted
with valuable machines, which they sometimes ruined
and put out of action for long periods. The dismisal

of the employce was a poor compensation for the damage
he had done.

Working of machines on double and in some cases
treble shifts  without stoppage or sufficient rest s
another cause of a sudden breakdown. Machines
although they are inanimate things, appear to respond
in service 1o those who treat them with consideration
and attend to minor faults or defects intime to prevent
major ones occuring. It should, therefore, be the
pride of an operator that in spite of heavy usage his
machine is in good fettle.

SPARE PARTS

Anticipation in repairs is an important function of the
maintenance staff and can save much time and money.
Bearings and Bushes and similar parts should always be
stocked in the rough state so that when the need arises,
they can be finished to size and thercby save time.

PLANT AND EQUIPMENT

Most Railway Workshops are provided with hydraulic
and Pneumatic Plant, and it is necessary that it should
be kept in good state of repairs in order that it may
serve its purpose economically.

For hydraulic plant, the principal defects stem from
leaky leather buckets. Leather perishes very easily
when not in use, and loses its pliability thereby causing
leaks. Pipe joints too because of the high pressure
maintained are likely to give way and as for their
longer lengths they rest in underground troughs, leaks
are not always visible.

What applies to hydraulic plant applies with greater
force to pneumatic plant.  Workers hardly ever
realisc that a continuous leak from a 1/4” diamecter
opening may result in a wasted expenditure of over
Rs. 1,000/~ per month. Leaky Valves and leaky joints
should receive constant attention and immediate
repairs.

Periodical tests may also be laid down for these two
varieties of plants. At a time when the shops are not
drawing off the power, the pipe liner should be brought
to working pressure, and by means of gauges a check
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should be made to secec in what length of time the
pressure keeps on falling. The rate of fall will indicate

whether the leak is heavy or light and then prompt
attention should be given.

OVERHEAD ELECTRIC CRANES

Itis essential that these must be kept in working
order continuously, because a Crane breakdown may
paralyse a whole shop and have its repercussions on
other parts of the works, resulting in heavy loss of out-
turn and finance. Millwrights realise this and there
are seldom heavy breakdowns in Cranes which are
not given priority in repairs. Here again, an antici-
pation and stocking of certain important spares in the

trough will save hours of closure and should not be lost
sight of.

ELECTRIC MOTOR

It is necessary during shut downs that the clectricians
give the necessary attention to electric motors and
switch-gear.  As all motors work in the dusty atmosphere
of a workshop, it should be regular practice to blow them
through with Compressed air, check them periodically
for insulation and remove them for repairs and overhaul
coincident with repairs and overhaul to machines.
Carbon brushes, commutators, slip rings etc. should
receive regular inspection and prompt attention.

STAFF

Maintenance staff can be allotted on the volume of
work offering in each shop for servicing and repairs. It
is very important that they should be kept in each shop
or shops as long as possible, so that by association with
cach machine they come to know their weakness and
tendency to defective working. For instance, mainte-
nance men in the Smithy ger accustomed to the repairs
of heavy forging machines, electro-pneumatic hammers,
hydraulic presses and such like. Such staff would be
absolutely at sea if switched on to the repair and mainte-
nance of high precision machines such as are found in a
Tool Room and vice versa.

CONCLUSION

The machinery plant and cquipment of a Railway
represent a very large part of its capital investment and
on the high or low standard of its maintenance will
depend the return that will bz obtained from it. It
should, therefore, be the aim of all concerned to see that
nothing but the best is acceptable so far as maintenance
goes.
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INCREASED BOILER EFFICIENCY

By W. G. W. Reid, M. I Loco. F.

Former Chief Mechanical Engineer, General Manager, Sowthern Railway &
Member of the Railway Board.

heavy capital charge of replacement of locomotive
power demands high boiler efficiency and mini-
mum lay off time during operation.

THE continued steady rise in the cost of fuel, the

Various methods are used to conserve coal, by lowering
the amount used, per 1b. of stecam generated, but compli-
cation in the opcration of the locomotive due to some of
the devices used may lead to increase in the time it is
laid off for repairs and although these may be an intrinsic
saving in fuel, the value of such savings may be lost in
the inability of the locomotive to carn revenue because of
its non-availability.

It is essential that no auxiliary to the main engine
should be the cause of putting a locomotive out of
service. Such maintenance which every auxiliary must
periodically be given should be undertaken only when it
is imperative to lay the engine off for essential servicing.
Intermitient stoppage due to the failure of any auxiliary
must be avoided if its value is not to be swamped in the
failure of the locomotive to be available for service when
required.

The steam locomotive is a means of converting the
latent ¢nergy of the fuel into useful work but before this
heat energy can be utilised it must be released through
the process of combustion, and then transferred through
the boiler plates and flues to the water where it appears
in the form of steam.

Anything which will facilitate the transfer of heat adds
to the cfficiency of the process.

The Nicholson Thermic Syphon materially adds to the
firebox heating surface and being in the direct path of
the firebox gases absorbs heat not only by direct radiation
but also by convection, the cfficiency of heat absorption
being materially assisted by the rapid circulation of the
water through the Syphon.

The improvement in heat transfer, since the Syphon
is an integral part of the firebox from the commencement
of its life, is cffective from the time the locomotive is
first fired until it is withdrawn from service. This incre-
ased heat transfer means:

Increascd (Performance) Efficiency
Increased Capacity
Fucl Economy

Lower Maintenance Costs

Further the Syphon is used to support the brick arch,
cither by itself or in conjunction with arch tubes, and in
the event of a low water failure serves to prevent exten-
sive damage to the roof sheet. The question of mainte-
nance as an auxiliary can be dismissed as a factor liable
to causc the locomotive to be laid off for out of course
repairs, as it is an integral part of the firebox and needs
no attention which is not given to the firebox of a
locomotive in ordinary service,

Any saving of fuel by the use of Nicholson Thermic
Syphons can therefore be considered as an actual saving
in overall operation since the factors which may have a
serious cffect on operating availability do not play any
part once the Syphon is installed. No demands are
placed upon the engine crew to pay special attention to
the Syphon whilst any locomotive so fitted is in operation
and beyond routine inspection given at the same time as
the firebo< is normally inspected by the shed staff, there
1s no extra work involved in its maintenance.

Lower Boiler Maintenance costs and longer life of flues
and fireboxes are additional important results of effective
circulation,

It has long been common knowledge that the principles
of the amount of heating surface and rapid circulation
are fundamental when considering the efficiency of steam
boilers, so it is accepted that the greater degree to which
a uniform temperature can be kept throughout the boiler
(thereby minimizing the stresses set up by lack of
uniformity) so will general boiler maintenancs costs be
reduced.

5

On the ILocomotive Testing Plant owned by the
University of Illinois, two Illinois Central locomotives
alike in all respects, except that one was fitted with a
Nicholson Thermic Syphon, were placed on test.  The
results of these tests indicated that the Syphon fitted
boiler was more efficient at all firing rates varying batween
301b. and golb. per sq.ft. of grate area per hour.
Further tests carried out on the Nashville, Chattanooga
and St. Louis Railway with freight service locomotives

( Continued on page 25 )
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Growing Demand for Diesel and Electric Units
By R. E. Hicks
(Specially Contributed to < The Indian Railway Engineer”)

place where the record-breaking jet bomber and

the supersonic jet fighter are made. For a
much longer time, however, going back far beyond the
jet age, and even beyond the age of powered flight,
to the end of the last century, these works at Preston
have been renowned for the manufacture of electric and
diesel electric locomotives and trains, trolley buses
and tram cars, now in use all over the world.

PRESTON, in Lancashire, is today famous as the

British-built diesel-electric locomotives or their power
equipment of widely varying weights and power, have
been supplied to, or are on order for, the Argentine,
Australia, Brazil, Ceylon, Egypt, the Gold Coast,
Holland, India, Malaya, New Zealand, Nigeria,
Rhodesia, Spain, the Sudan and Sweden. The 660-
h. p. diesel-¢lectric locomotives used in New Zealand
for hauling the Royal train during the recent Royal tour
of the Commonwealth were supplied by a British firm.
Now the same firm is to supply, this year, ten 1500-h. p.
diesel-electric locomotives which will be the most
powerful of their type to operate in that country.
Rhodesia has ordered twenty-three 2000-h. p. loco-
motives and they will be the largest narrow gauge
diesel electrics in the world.

Examples of the application of diesel-electric
transmission to complete trains are the high-speed five-

coach express air-conditioned units supplied to the
Egyptian State Railways. Modified versions have also
been supplied for suburban services and three-car
versions for feeder services. Forty-eight diesel-electric
locomotives, each weighing 77! tons and of 1,105 h. p.,
have been ordered from Britain by the Western
Australian Government,

OVERSEA INTERESTS

This British industry by virtue of its wide oversea
interests has evolved naturally over the years into an
engineering and production group which can meet the
most diverse conditions required abroad. The limita-
tions of load gauge, axle-loading, gradients and climatic
conditions impose a considerable degree of restraint on
standardisation of design. The industry has long
experience of ¢ design for the job” and does not
attempt to force a standard product on oversea customers
which may or may not meet their requirements.

The present high level of activity in both the railway
diesel and electric traction ficld can be noted from the
figures for export of locomotives other than steam,
which have steadily increased over the last few years
from £1.8 million in 1950 to £6.3 million in 1953.
This compares with the steam locomotive exports of
about £7.5 million in 1950 and £6.2 million in 1953.

showed an economy of fuel with engines fitted with
Nicholson Thermic Syphons of 11.52°, per 1000 gross
ton miles and on the basis of fuel per drawbar Horse

Power as 8.57.

A large number of fireboxes in modern locomotives are
made of steel, the welding method of fabrication being
favoured when steel is employed. The construction of
the Nicholson Thermic Syphon ensures that there is no
loss of strength in the construction of the firebox as a
whole as the special methods of manufacturers enables
the same factor of safety to be employed.

Firebox heating surfacc is the main factor (in consider-
ing the combustion efficiency as a whole) which determines
the heat absorption by the boiler water. The evaporative
power per unit of area of the firebox is considerably more
than that of the flues and tubes and since the thermic

7

7( Continued from fage 24 )

syphon is located in the firebox, the increase in heating
surface is located in a position where any increase is
producing the maximum efficiency.

Further the design of the Syphon itself increases the
rate of water circulation enabling the boiler to deliver a
heavier weight of steam, in effect more boiler horsepower
is available than with engines not so equipped.

The use of Nicholson Thermic Syphons is extensive in
the United States and over one hundred Railways in
various other parts of the world are operating more than
»7000 locomotives fitted with Nicholson Thermic Syphons.

%ﬁhc world total usage in 1947 according to the Loco-

gnotive Firebox Company of America was 30,000 in
neagly 13,000 locomotives, spread over 200 Railways.
Since then many hundreds of additional locomotives have
been equipped.

hY



GROWING DEMAND FOR DIESEL AND
ELECTRIC UNITS

A 1500 . p. main line diesel-electric locomotive body,
weighing 51 tons, is taken by tico overhead cranes Sfor
Jinal assembly on to its bogies. Ten of these locomotives
are being made at the English Electric Company’s works
and will be shipped to New Zealand before the end of
1951,

An operator wses a portable oxy-acetylene plant for
flame cutting the side plates for a diesel-electric

locomotive.
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1 4
The under frame of a 750 h. p. diesel-electric locomotive
i 3 3 side [r S st stee . . . . . g ..
Drilling the main truck bar side frames and cast steel for the Gold Coast being fabricated in a building jig
Y. / stretchers in anassembly jig, using a portable drill. at Preston. Welding is in general use for this operation.

This component is part of a 1500 h. p. diesel-electric

locomotive for New Zealand.

Part of the main locomotive assemdly line at the Preston
works showing Gold Coast and New Zealand locomotive

underframes, upside down, being fined with electrical

conduits, cubles and air racium pipe work.

Sparks fly as an operator grinds down welds on part

of the superstructure of a 750 h.p. diesel-electric locomotive

Jor the Gold Coast.



Fitters place a radiator fan grill into pesition on a
section of a locomotive.

An operator at the Inglish Eleetric Company’s Works
uses a theadolite for levelling and setting the under.
frame of a large diesel-electric locomotive.

Winding a shunt field coil is one of the many 1w
employed in building British diesel-electric locomotives
Jor export 1o all parts of the world.

omen
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' PASSENGER CAR SHOPS

HE following essential points should be given
consideration in designing passenger car repair
shops :

1. Suitable provision to be made for future expansion
of all facilities.

2. Capacity should be determined on basis of number
of cars to be shopped in a given time, balanced against
traffic demands and effect of manufacturing operations.

3. All buildings to be of substantial fireproof
construction, amply lighted, both natural and artificial ;
comfortable heated and well ventilated.

4. Tracks in coach shop should have minimum
spacing of 24 ft. centre to centre, except where columns
are located between tracks, when 12 ft. from face of
column to centre of track should be provided.

5. Where separate provisions are made for stripping
and trimming, the minimum track spacing should be 20
ft., and in the truck shop 15 ft.

STEWARTS AND LLOYDS

6. Overhead clearance in coach shop should be not
less than 22 ft. to bottom chord of roof truss. :

7. Width of coach shop should not be less than the
length of longest car plus 27 ft.

8. Doors should provide a clear opening of 14 ft. by
17 ft. unless otherwise prescribed by law.

9. Generous use of cranes, hoists and monorail is
desirable.

10. Layout to be such that all operations follow in
logical sequence so far as possible. Drop tables and
inspection pits may be provided.

11. Manufacturing departments shouid be grouped
as conveniently as possible to the point where the
respective parts are applied.

1 References, Vol. 27, 1926, pp. 303, 1312; Vol. 48, 1947,
pp. 299, 883; Vol. 54, 1953, pp. 570, 1369,

1 Latest page consist: 1 and 2 (1953).

Tubing up a Boller
STEEL TUBES FOR LOCOMOTIVES
BOILER TUBES
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Works ; 39, HIDE ROAD, KIDDERPORE, CALCUTTA-23 Bombay Office : “HIMALAYA HOUSE”. PALTON ROAD. FORT, BOMBAY.
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12. Main and substorchouses should be located as
centrally as possible to the departments they serve.
Sufficient substorerooms should be provided as to
provide material reasonably close to the shop operations.

13. Paved roadways and walks of ample width are
highly desirable.

14. Ample storage space for cars to be shopped, as
well as finished cars, is essential.

15. Scparate inspection facilities are desirable.

16. Special provision should be made for preventing
and fighting fires.

" FREIGHT CAR REPAIR SHOPS

1. The distance from the centre line of the outside
car repair track in a car shop building to any projection
on the outside wall should be not less than 11 ft.

2. The distance centre line to centre line of repair
tracks that have a standard gage material track between
them should be not less than 22 ft.

3. The distance centre line to centre line of repair
tracks that do not have a material track between them
should be not less than 18 ft.

4. The distance centre line to centre line of car
repair tracks where a row of columns is located between
the tracks should not be less than 22 ft., and in no case
should the distance from face of columns to centre line
of adjacent repair track be less than 10 ft.

5. The mipimum distance from the top of rail to
bottom of travelling crane bridge, in car shops that do
not lift cars over each other, should be 23 ft.

6. Car repair shops should be arranged so that cars
can be switched from both ends.

7. Material tracks in car repair shops and yards
should be standard gage.

8. That portion of the car repair shop floor between
the outer rails of adjacent repair tracks, having a material
track between them, should be paved or planked and
suitable paved or planked roadways should be extended
out into material yards to facilitate trucking and the use
of tractors for handling material.

9. In shops where cranes are not employed the over-
head clearance, measuring from top of rail should be
not less than 20 ft., door openings excepted.
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10.  Except where otherwise prescribed by law, repair
track door openings should not be less than 13 ft. wide
by 17 ft. high.

I1.  Suitable provision should be made in the
formulation of plans to provide for reasonable extensions
of all buildings and facilities.

12. Suitable means should be provided for prompt

and economical handling of material and supplies-

through the application of cranes, hoists, monorails,
supply tracks and roadways for tractors and trailers.

I References, Vol. 26, 1925, pp. 137, 1260; Vol. 48, 1947,
PP 299, 883 ; Vol. 54, 1953, pp. 570, 1369.

1 Latest page consist: 2 and 3 (1953).

13. It is recommended that fireproof or slow-burning
construction be employed for the building structures.

14. Itis recommended that the roof and side wall
construction be such as to afford maximum natural light
and ventilation.

15.  Ample artificial illumination is recommended.

16. Heat is recommended for the colder climates.

' CAR PAINT SHOPS

General

1. Paint shops should be separate buildings or
separated from car shops by fire walls and cars should be
prepared for painting outside of the paint shop.

2. The capacity of the proposed shop may be
determined on a percentage basis by the following
formula :

X = ac/bd
X represents capacity of shop expressed as a per-
centage of total cars to be serviced in the shop.
a represents number of cars to be painted annually.
b represents number of cars in service.
¢ represents number of days cars must be in shop.
d represents number of days shop is to be operated

annually.

This percentage averages about ! of 1 percent for freight
cars and about 2 percent for passenger cars ; the length
of time in shop depends on amount of cleaning done
inside the shop, the number of coats of paint applied,
and the stenciling.

3. It is preferable to have the paint stored in a
separate building, but where this is undesirable the
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storage should be in a room separated from the main
shop by standard fire walls and approved fire doors.

4. All electric wiring should be in conduit and all
electric switches for lights, fans or other equipment
should be located in a separate room away from the paint
fumes.

5. The car paint shop should be constructed entirely
of fire proof material, with a concrete floor having a
smooth surface and good drainage; this floor may be
waterproofed and the corners rounded to facilitate clean-
ing. All shelving and lockers should be made of non-
combustible material. The shop should be well lighted
both naturally and artificially, vapor-proof globes being
used. All belting should be eliminated in order that the
hazard of static electricity will be minimized. Explosion-
proof motors should be used.

6. The shop should be adequately heated and
ventilated ; artificial ventilation by fans and blowers, if
used, should provide for the circulating of all the air in
the shop, consideration being given to the specific gravity
of the vapors. Fan blades should be rigid and made of
non-sparking material with ample clearance to avoid
creating fire by friction, necessary allowance being made
for ordinary expansion and loading to prevent contact
between moving parts and the duct. Special attention
should be paid to the removal of spray paint fumes as
fast as they are liberated. This promotes safety, in-
creases the efficiency of the labour, and minimizes the
danger of possible explosion.

7. The car paint shop should be provided with
approved automatic sprinkler system and a sufficient
namber of fire extinguishers; as well as any other fire
protection required by local conditions or laws.

FREIGHT CAR PAINT SHOPS

8. The paint shop for freight cars may be either of
the longitudinal or transverse type, the longitudinal shop
being more practical in most cases. The longitudinal
shop should be open at both ends and the transverse
shop should have a transfer table unless it is short
enough to be served by a ladder track.

9. The tracks in shop should be 20 ft. centre to
centre; the distance from centre line of outer track to
face of outside wall should be at least 12 ft.; the distance
allowed between ends of couplers of cars should be at
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least 7ft.; 10 ft. should be allowed between end of
coupler and face of wall.

1o. If painting is done by other than the spray
process, permanent scaffolding should be provided;
these scaffolds should be adjustable and easily operated.

PASSENGER CAR PAINT SHOPS

11. On account of the dust and dirt in the air;
especially where cars are being cleaned, passenger cars
should be painted in a shop. This shop should be
separate from the freight car paint shop, as the class of
work is different and paint from spray painting of freight
cars wonld get on adjacent cars.

12. The paint shop for passenger cars may be either
the transverse or longitudinal type, the transverse shop
being more practical in most cases. The transverse shop
should have a transfer table unless short enough to be
served by a ladder track; the longitudinal shop should
be open at both ends.

13. The tracks in shop should be 20 ft. centre to
centre ; the distance from centre line of outer track to
face of outside wall should be at least 12 ft. 6 in.; the
distance allowed between ends of couplers of cars should
be at least 8 ft.; 11 ft. should be allowed between end of
coupler and face of wall.

14. Additional space in separate room or building
should be provided for the storage and cleaning of
cushions and other facilities removed from the cars.

15. Separate room should be provided for the apply-
ing of lacquer, said room being separated from main shop
by standard fire walls and self-closing fire doors.

16. Permanent scaffolding of non-combustible material
should be provided ; these scaffolds should be adjustable
and easily operated.

17. Special attention should be given to ventilation
of the Jacquer room. (See Ventilation of Shop Buildings,
Proceedings, Vol. 48, 1947, page 319.)

I References, Vol. 36, 1935, pp. 111,926; Vol. 48, 1947,
pDp. 299, 883; Vol. 54, 1953, Pp. 5§70, 1369.

1 Latest page consist : 4 and 5 (1953).

8



30 THE INDIAN RAILWAY ENGINEER

Fanuary 1955

Upper Class M. G. Coaches for Burma Railways
Built at Waggonfabrik Talbot

By Ww. P, leogl. G.1.Laco. k. (Lond.), M.I.L.S. (B ham.),

Member, A.AR. (Chicago), A.RE.A. (Chicago), and V_D.I. (Germany.)

manufacturing the Metre Gauge upper  class

coaches for the Burma Ratlways. The coaches
have been designed by the German engineers of the
firm based on the common I. R. S. Specifications as
regards to the moving dimensions, whecl base, buffer
heights ctc. and on some special instructions issued by
the Burma Railway authorities regarding its strength
requirements and operating conditions. In designing
the structure, special attentions were paid to the
following :-

THE Waggonfabrik Talbot of Aachen is busy in

(a) Minimum radius of curvature on main line
should be 17 .

(b) Maximum speed taken by the stock should be
60 miles an hour.

(¢) Gross axle load on rails should not exceed 10
tons.

(d) The carriage should be able to stand a horizontal
buffer lead of 150 tons.

(e¢) Minimum clearance under Iloaded condition
should be 6" from rail.

(f) The camber of the underframe under tare load
should be " and it should maintain a positive
camber under full load.

(g) The coach should run upward on a track with an
inclination of 1: 10.

On satisfying the different conditions required for
the coaches, the final design was done and brief
particulars of which are given below :-

Length over buffers .. 60" —6.9/16"
Length over body .. §8 —0"
Breadth over body .. 8 —6"
Height over roof from rail .. 1’ —0.39/64"
Length of underframe .. 56 —6"
Bogie centres .. 41 —0"
Gauge .. 3 —33/%

Wheel base .. 6 —6"
Wheel diameter on tread oo 2t 4l
Journats .. 7" X 41"
Tare .. 26tons 4 cwts.

”

Camber under tare load

Speed capacity .. 6om.p. h.
Nos. of compartments 4

Nos. of water tanks .8
Capacity of cach tank .. 5o gallons
To scat per compt. .. 8

To sleep per compt. .4

Doors per compt. .2
Windows per compt. 4

Lights per compt. 6 (including bed

lamps)
Fans per compt. .2
Bath rooms per compt. B ¢
Lavatories per compt. R

The Fig. 1 which gives the out-side view of a finished
coach may be referred to in this connection.

W—
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Iig. 1—A finished coach ready to be turned out
of the l"(lclory,
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GENERAL CONSTRUCTION

The general construction is on the whole on an
orthodox method. The bogies and the underframe arc

Fig. 2—~A finished bogie.

manufactured separately and then the sides and end
structures are erected on the underframe, mainly
welded and riveted where necessary. The  roof,
constructed separately on jig, is then mounted on to the
structural framework and attached by welding and
rivets as required. The panels arc then put on tack
welded or continuous welded as the situations deserve.
Interior furnishing and electrifications then complete the
whole job. The different parts of the coach are
described below with short details and illustrations

where available.

Bogie—The bogie is of conventional type of riveted
construction (see Fig. 2). The solebars are of 3" thick
rolled steel riveted to the cross-bars and end bars, who
arc of channel sections. The bolster is of box type
supported by two eliptical plate springs. The bearing
springs are helical, caged inside the solebars and not
visible from outside. Provisions are there for necessary
adjustments to maintain a buffer height of 1’—11” under
any tare load and to compensate for a rotal tyre, journal
and bearing wear of 2".

The bogie is mounted on iwo pairs of solid forged
disc wheels of 2’—4!" diameter on tread and has a
wheel base of 6'—6”. The axles have journals
7"X4)" boxed inside cast steel axle boxes and the
bearings are of bronze with white metal lining. One
axle per vehicle is fitted with pressed steel dynamo
pulley. Full automatic vacuum brake gear equipments
are provided on all bogies.
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Underframe—The Fig. 3 shows the details of an
underframe. It is of an all-welded design, 56'—6" long
over head-stocks and fitted with  suitable  extension
brackets to accommodate the bodv. The two solebars
of Z scctions and two longitudinals of channel sections
are each of a single piece running through the entire
length of the underframe and are welded to the head-
stocks, which are of three picces of }” thick steel plates
butt welded together to form one single piece. Each
longitudinal is strengthened by a second web 3/8” thick
running parallel to the original web and welded inside
the flanges. The cross-bars are of three picces of 38"
thick pressed steel and welded in between the solebars
and longitudinals.

The underframe has a camber of 1" under tare load
measured over head-stocks and a positive camber is
maintained, even when the coach is under full load.
The finished underframe is then heat-treated to relieve
it of any stress caused due to welding.

I'tg. 3—.An underframe ready to take the bodv.
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Body structure—The body structure is mainly on
welded joints. The side pillars are of angle sections
and door pillars also of angle sections are stiffened by
small plates welded to them to take the doors. The
rails are of angle and Z scctions in places welded to the
pillars. The waist rails are of channel sections suitable
and strong enough to take the windows in closed
positions. The end pillars are of Z scctions whereas
the corner pillars are of angle sections. The cross-bars
to take the floors arc of Z sections or of double Z made
from pressed steel. The body is covered with 3/32”
steel sheets 1ack or continuous welded to the pillars and
rails as required. There are cut outs 35}”X 24" on the
side panels to provide openings for windows.

There are sufficient holes on the rails and pillars to have
a continuous air circulation between the interior and
exterior panelling which is alse connected to the air
space in the roof. This is mainly meant to stop
condensation on the surface. All timber packings and
floor boards are of first class seasoned teak.

Roof—The roof is made of a conventional design of
all-welded construction. The cant rails are of Z
sections running through the entire lengths in single
pieces. The carlines of angle sections with I. R. S.
Specifications are welded to the cant rails and the
purlins also of angle sections are welded to the carlines.
Then the whole structure is covered with 3/32" steel
roof sheets placed longitudinally and seam welded and
welded to the roof structure. The rain water gutters
of U section, running through the full length, are
riveted to either side of the reof on the cant rails with
3" hot rivets. There are 8 “Air-Vac” type ventilators
fitted onto the roof, two of them to ventilate each
compartment. The roof is capable of supporting in any
position on the central part a concentrated load of about
900 lbs,

Doors—All bodyside doors are of pressed steel, light
weight but of a rigid construction. They are hinged to
the pillars and open inwards. All doors are fitted with
guard’s locks and with double acting spring loaded
automatic locks at the height of the waist rail. Each
door is provided with safety lock from inside as a
precautionary measure against any entry by unauthorised
persons.

STRAIN TEST

The coach on completion of the first shell and prior
to its interior furnishing was strain tested. The string
extensometers, as are used by the German Federal
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Fig. 4—A coach shell under strain test.

Fig. 5—An interior view of a coach-shell under

strain test,

Railways, were used here in this connection. About
150 extensometers were fitted at almost all the vital
points all over the shell including the underframe and
they were connected with necessary cables and wires to
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the two measuring instruments, placed at suitable
distances, as can be found in Fig. 4. Then solid cast
iron blocks of dead weight were placed inside the shell
distributed proportionately all over the floor surface
which is illustrated in Fig. 5. In fact, these wecights
represent the living and dead weights to be carried by
the coach. On actual testing, it was noticed that the
coach is capable of carrying a vertical load of 30 tons
with a positive camber and with no permsnent deform-
ation of any member.

Then the coach shell was put under a horizontal
buffer load test. I.oad was applied on onc buffer with
hydraulic pressure while the other buffer was against a

Fig. 6—Zinc being sprayed inside a coach-shell.

fixed stop. In that case the coach proved herself strong
enough to stand against a steady as well as an impact
load of 150 tons without any distortion.

ANTI-CORROSIVE TREATMENT

Each shell on completion and prior to its painting is
treated for anti-corrosive measures. The shell is
9
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thoroughly sand blasted, both inside and outside, and
the operation lasts for at least 4 hours. When it is
noticed that all members are free from mill scale, dirt,
grease or any other forcign matter, the shell is transfer-
red to be metal sprayed.

Zinc is sprayed all over the surface, i. ¢., on the four
walls inside, and the roof inside and outside, by a
mechanical apparatus, which is clearly shown in the
Fig. 6. Two coats of zinc are applied, each 0.002”
thick and one layer is applied in the direction at right
angle to the other. The total quantity of zinc consumed
per coach is about 425 Ibs. in the form of thin wire and
having a purity of 99.97%, of zinc. After the shell has

v
Flg. 7—An upper class compartment with seat

arrun,gwnont fnr (I(l_)‘ use,

been thoroughly covercd with zing, it is painted all over
with a coat of zinc-chromate followed by a coat of red
oxide. It is noticed that about 50 Ibs. of zinc-chromate
and 130 lbs. of red oxide are consumed to cover both
inside and outside of one sheil thoroughly.

INTERIOR ARRANGEMENTS

There are altogether four compartments of identical
design and occupying almost the same floor arca.
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There are one lavatory and one bath-room attached to
each compartment. Transverse seats for 8§ passengers
are fitted in two rows, four of which are facing the other
four, Four seats in each row are in two groups
leaving a space in between them and that on the parti-
tion side is occupied by a mirror, 2'—6"X1'—6" ar?d a
parcel rack over that; while on the other row, it 1s
left vacant for the passengers’ use.

The seats are sprung and thoroughly stuffed with
‘dunlopillo’ and upholstered with green colour woolen
cloth called “Epingle” to match with the floor. There
are small folding tables with plastic tops in between the
seats facing each other, which can be folded against the
side partitions when not in use. Tumbler brackets are

Fig. 8—An upper class compartment with the seats
converted to berth for night use.

provided in positions suitable for passengers. The two
opposite facing seats of each row can be drawn forward
and converted to a berth suitable for one passenger at
night. These two converted lower berths in addition to
two already provided upper berths can take 4 passengers
with sleeping facilities for night journey. The Fig. 7
and Fig. 8 illustrate the arrangement of seats for day
and their converted arrangement for night uses.
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The upper berths are of light tubular construction and
designed to be folded upward when notin use. They
are also thoroughly stuffed and upholstered with
‘epingle’, to provide maximum comfort to the passen-
gers when in use. Eight hooks are fixed to the ceiling
above each upper berth to take mosquito nets if and
when necessary.  Eight eyelets of looped cord are also
secured to the underside of the upper berth to hold the
mosquito nets for the lower berth passengers. Sufficient
numbers of hat and coat hooks and ash receptacles are
provided in each compartment and fixed at most conveni-
ent places for the use of the passengers. There are four
hand pulls for alarm signal per compartment suitably
fixed for the passengers on the lower and upper berths
respectively. Small steps are fixed on the sides of the
seats for easy access to the upper berth.

Each compartment is provided with two fitting of 2-15
watt B. C. lamps on the ceiling and 4 single 15 watt B. C.
bed lamps, lift cover switch type, adjacent to each berth.
There are also two ceiling fans of stone’s “ Imperiston
type with four 16” blades and mounted for universal
movement. Each fan is controlied by a flush type
regulator located in a convenient position in the compart-
ment.

There are two bodyside doors and four bodyside
windows 351" x 24" in each compartment. Each body-
side window and door window is provided with glass
and louvre shutters.

The bath-rooms are provided with showers, wash-
hand basins, mirrors, towel rails, coat hooks and ward
robes. The lavatories are provided with European type
porcelain flushing commodes fitted with plastic covers
and zinc chutes, toilet paper holders and coat hooks.
There are provisions of ceiling lights in cach of them
with single 10 watt B. C. lamp holders. Each of them
are provided with so gallons over head tanks. The bath-
rooms and lavatories are fixed with sliding doors on
roller bearings and frosted glass windows. All these
windows are protected by bar frames from outside.

INTERIOR CONSTRUCTION

“All interior panelling is done of | ” thick plastic sheets
of heat and water proof qualities. They can  resist
scratches or mars on them. Flooring in all compart-
ments, bath-rooms and lavatories arc of 1 ” \hick first
class scasoncd teak covered wirh green linoleam cloth in
the compartments to match with the upholstery and with
browa plastic material called * Mipolam > in the bath-
rooms and lavatories. The sides of the bath-rooms are
covered with porcelain types upto waist high. The
mouldings used wherever necessary are made of a light



Fig. 9—A finished coach with wutomatic buffer coupler and Kent coupler,
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alloy called “eloxiert ”. All plastic wall panels are of
walnut colour.

The interior roof ceilings in the compartments are of
5/64” thick white plastic sheets called “ traffolite 7 and
those in the lavatories and bath-rooms under the roof
tanks are of 3/16” thick white “ traffolite ” panels. The
space between the 3/32” thick outside steel roof sheets
and the inside ceiling panels is partitioned by §/32" thick
hard board panels to provide a double air space. The
air space between the outside roofing and the hard board
partition is 2” deep and is well ventilated, whereas the
space between the hard boards and the inner ceiling is
1" deep and is closed from atmosphere. The object of
this design is to make it heat or cold proof and to stop
condensation.

The roof tanks are made of galvanized mild steel of
welded and riveted construction. They are complete
with baffles and have a capacity of 50 gallons each. The
tanks are supported with angle iron brackets and can be
removed from their positions very easily for repairs and
maintenance. The pipes are all galvanized and the
joints are sealed off from the air space in the roof.
There are altogether 8 roof tanks on the carriage.

ELECTRICAL EQUIPMENTS

All electrical equipments are generally of Stone’s
design. The fittings inside the compartments are hard
chromium finished and others outside are painted black.
The wiring is done according to Stone’s 24 volt double

battery system,with inter-vehicle couplers. The cables
are mainly carried through the monitor rails and
mouldings and the junction terminals and inspection
boxes are so placed that they are easily accessible by
removing the mouldings only and not the panels. All
switch-gears are of Stone’s type. Each of the lights in
the compartments are controlled by 2 two-way switches,
one located on the bodyside pillar between the seats and
the other in a convenient position near the door opening.

Weather proof fuse boxes of light alloy are fitted at
the drawbar hook end of the coaches. Inter-vehicle
connections are made with § core cable Kent couplers,
which is visible in Fig. 9. All vehicles are equipped
with Exide Ironclad lead acid batteries suitable for 24
volt system, of 200 ampere hour capacity. They are
arranged in two sets of 12 batteries each, working in con-
junction with change over switch. Dynamos of Stone’s
I. R. type 29. S of 45 ampere capacity are fitted on all
vehicles. They are driven by pressed steel axle pulleys
connected with belts. The minimum clearance of a
freely hanging dynamo is 6” from the rail.
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KIRLOSKAR’'S MANUFACTURING PROGRAMME

The Mysore Kirloskar Ltd., the Pioneers in the Manu-
facture of Machine Tools in this country have released
their Profit & Loss Account which shows all-round
improvement in their activities.

Particularly in the field of the manufacturing pro-
gramme, Kirloskars have registered further successes by
putting into the market two more popular sizes of Lathes.
The development of these lathes has further increased
their range of production in the all geared-head lathes
and will find good support from prospective buyers both
in the Government Railway Workshops and other Indus-
tries.

10

The new types of Lathes (R-2 & R-3) pressed into
service by the Kirloskars have the following distinctive
features:—

The main spindie with 18 mechanical speeds, the
sliding gears are of high quality alloy steel hardened and
precision ground by Maag Process. These gears are
mounted on ground spline shafts. The Multi Disc
Clutch for forward and reverse motion and aatifriction
bearings are used for all transmission shafts, in Head-
stock and Norton Box. Front main spindle bearing is
taper adjustable and is standard supply. Preloaded high
precision Roller bearings are offered but at extra cost.
The Oil Pump is incorporated in the Headstock for
lubrication. The lead screw and feed rod, quick change
type gear box allows varieties of threads to be cut.
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NEW SIGNALLING AT EUSTON

By H. C. Towers, M.LE.F., MIRS.E., M. Inst. T.

Transport, the operation of points by electro-

pneumatic power has in recent years spread to
some regions of the main lines of British Railways. On
27th May 1951, York the largest relay interlocking
scheme in the world, was opened with 300 points
operated by the electro-pneumatic system, The latest
installation is at Euston, the London terminal of the
London Midland Region which was opened to traffic
on July 20, 1837.

HITHERTO confined to the railways of London

The new signal box at Euston replaced three former
signal boxes, while a fourth box is not now required to
deal with main line traffic. The new box contains a 227
all-electric miniature levers frame on an “individual
function > basis.

The former signalling at Euston had remained virtually
unchanged, although many safeguards had been added,
since the Euston—Camden widening of 1905, and the
equipment had long been due for major replacement and

AP

A 47 ton 5 ft. 6 in.
gauge shunting tank locomotive
built against a repeat order received
from The Madras Port Trust.

LOCOMOT

modernisation. By the wugce of modern signalling
techniques, it was possible to remove the signal box
from the congested station area and to position it on the
Camden side of the second bridge over the immediate
approaches to the station, thus providing space for the
station improvements. ‘Two other signal boxes were also
dispeased with. This permitted platforms Nos. I, 2, 3,
6, 7, and 15 to be extended.

The new signal box, which was designed by the
Architects Office to the Civil Engineers Department, is of
the latest type and is constructed with load bearing brick
walls and reinforced concrete floors and roof. A notable
feature is the long uninterrupted view obtained from the
operating floor. The box is provided with modern
amenities including a gas fired central heating plant.

The original signalling and layout is of interest, the
largest signal box (No. 2), contained two lever frames
(total levers 288), one against each side wall, with
suitable cross rods beneath the floor for interlocking the

For 89 years Hunslet has been
serving India and has established

a reputation for special designs to
cope with difficult conditions on 2’ 6~
metre, and 5’ 6" gauges.

THE HUNSLET ENGINE CO. LTD.
LEEDS 10, ENGLAND.
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Photograph «of the interior, showing the all-electric
lever frame in use. This new signal box was opened on
5th October 1952.

two frames. Although this signal box appeared to be of
no appreciable height, the floor of the underportion was
considerably below ground level, in order to accom-
modate all the necessary signalling equipment.

The layout of the approaches to Euston includes
extensive flying junctions which allow traffic to pass to
and from Euston over two up and two down lines, and
provide for the empty carriage trains and light engines
to be kept to their own seperate lines, on the arrival or
departure sides, as required. The new 227 lever frame
is of the Westinghouse Brake and Signal Co.’s style L
pattern and contains 61 point levers (including two
ground frames releases), 126 signal levers (including 50
foreground signal and 5 for controls to Euston carriage
sidings SB) and 40 spares, thus providing ample cover
for any future extensions. The 61 point levers control
94 electro-pneumatic point mechanisms, with bolt,
detector and movement normally combined and placed
in the six foot space. Westinghouse type “CP” valves
have been used, the air being supplied to the normal and
reverse magnets via a third or “ Lock” magnet until the
points have been detected in their new position. Each
point lever is electrically Jocked or “ tracklocked by the
track circuits immediately covering it, and is also routc
locked on the Sectional Release Locking principle by one
or other of the route stick relays, which is dropped when
the lever of a signal reading through the points is pulled,
and which is replaced by the clearance of a specified
track circuit. There are no normal and reverse indica-
tion locks, and hence a minimum of delay in setting up
a route involving a succession of switch movements.
Behind each point lever is displayed an illuminated letter
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N or R according to whether the point detection relay is
encrgised to the normal or reverse position.

The signal levers control 32 long-range multi-aspects
colour light signals, 26 position light subsidiary signals
(with illuminated letter “C” when used for “calling-
on” purposcs), and 21 short-range yellow aspect units,
these last being used for all movements from a running
signal to a siding, which is not track circuited. Route
indications are given as required by theatre type units in
which the lamps are common and switched as necessary
to form the display of individual letters or figures. 35
position light signals, all mounted as single units, are
provided for the control of all shunting movements,

Stencil letter indicators, 11 in all, have been added to
these latter in particular to distinguish any of the routes
available at a ground signal which give an appreciably
shorter run than the remainder.

View showing last set of main-line arrival signals,
with route-indicators, at the approach to Euston station.

The signals are operated by one or more levers, in
order to reduce the size of the frame by using Signal
Selection, but with a sufficient number of levers to
position those from parallel lines to the same group of
destinations beneath one set of route checking lampss
which are provided to confirm the route actually set up
to the signalman.  Any alternative way of reaching the
same destination has, wherever possible, been signalled,
The running signal levers are locked in the normal
position unless all the points are set and the required
track circuits are clear, and these locks cover the
replacement of rhe Signal Sticks in lieu of backlocks,
The levers are also approach locked. The ground
signals provided on the arrival side to cover shunting
have, of necessity, to be passed by running movements
in the facing direction. Operation of the incoming



signal lever automatically takes <off” such ground
signals as will be passed, but leaving them to be
individually replaced to danger as cach portion of the
routec ahead of the signal is relcased by the route
stick relay becoming energised behind the train. In an
emergency, these ground signals can be put to danger by
pulling and replacing their own individual levers.

The platform departure signals are provided with
position light subsidiary units, which are also used for
shunting purposes, including additional wrong-road
shunts to the two up lines. Back indicators showing
the word OFF, and stencil letters for the route
indication, have been generally installed on these signals
to signal the departure of long trains which overhang the
platforms, and the word OFF is also repeated at the
head of the platform for the benefit of the guard and
the driver of any banking engine.

The guard’s right-away signal is given to the driver
by the operation of a plunger on the platform which
illuminates a sign with a black letter R (Ready) on both
the front and back of the departure signal, and also a
repeater at the head of the platform.

The signal or ground signal aspects are repeated in
miniature behind each signal lever.

A green aspect is displayed if a platform line is clear
to the buffer stops, otherwise a calling-on aspect is
selected under the following special safeguards, which
are designed to make it impossible for a signalman to
turn a normal length train into an already occupied
platform :—

A separate track circuit is provided from the buffer
stops in each platform, sufficient in length to
accommodate the vehicles which are normally
required to stand there. If any further portion
of the platform than this is occupied, the
calling-on aspect will only be given if the
movement awaiting entry is completely accom-
modated on the short berth track circuit of the
incoming signal (i. ¢. with the track circuit on the
approach side of the berth track circuit clear).
The berth track circuits concerned are only from
50 to 70 yards long; hence, if the outer platform
circuit is occupied, a movement into the platform
can only be made by an engine, or an engine
and one or two vehicles. This safeguard has
also been applied to the movement of empty
carriage trains into the departure platform. In
order not to delay the electric trains which
normally run into No. 5 platform, a Red aspect
has been provided to protect the mail vans which
use the head of this platform, and a yellow aspect
is displayed on the incoming signal.
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Another point of interest is that the track circuits
immediately on the approach side of a platform can be
occupied and yet allow the calling-on aspect to be used,
provided that the platform track circuit next in advance
is also occupied, thus proving that whatever is alrcady in
the platform is truly over hanging and is not an
isolated vehicle or engine.

Many of the ground signals, including those on the
departure side, are also operated by more than one lever,
in order to simplify the operation of the frame, at which
there will normally be more than onc signalman. The
ground signals are free of track circuit control except for
those track circuits required to prove clearances, and
are locked normal unless the points are correctly
detected.

General view of the front elevation, looking North from
the Quverbridge.

They are generally approach locked and many also
have backlocks in order to complete the holding of the
route. The ground signals are not replaced to danger
by track circuit, when used individually, but zre solely
under the control of the lever.  All the other signals are
replaced, with last wheel replacement where there is
propelling or banking, as occurs with many departing
main line trains. ‘The incoming signals are replaced
directly by a track circuit ahead, but this has been chosen
so that both engines on double headed trains may pass
the signal before it is returned to RED. The signal
structure in the layout include 6 gantries (one of 71 foot
span), 4 canti-levers, 4 full brackets and 5 of light con-

struction.  The larger structures are of all-welded
construction.
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AC condenser fed track circuits have been used, with
as many of the track relays etc. as possible mounted in
the relay room of the new signal box. In all, 127 track
circuit indications appear on the black and white dupli-
cate illuminated diagrams in the new signal box. The
track circuit at the head of platform No. 5 takes the form
of an axle counter section, however, as vehicles stand on

this portion of line for so long that a track circuit would
be unreliable,

Other apparatus, including cable terminations, which
cannot be accommodated in the new relay room has been
installed outside in §7 steel location cupboards, and 400
core miles of multi-core O. 1. P. L. C. cable has been
provided to link thesc locations and the signals and points,
to the relay room. Most of this cable is of the plain
served type run on continuous timber supports with
occasional expansion gaps, but some armoured cable has
been used, and this is carried on metal brackets. Ground
routes have been neatly provided in timber trunking, and

100 miles of single core cable has been used to wire up to
the individual units outside.

The relay room contains 960 detachable top relays,
with ample space for extensions. 72 miles of single core
cable have been used for the wiring of the relay room
and lever frame. A fixed carbon dioxide fire extinguisher

service has been provided, and this is arrange. for auto-
matic operation.

Train describers of the storage type (in general three
indications in the up divection and four in the down) will
replace block telegraph working on the four running
lines, and in each case they will work to the adjacent
signal box. These, and other apparatus such as signai tele-
phones, form a special top panel to the lever frame.
A teleprinter for train reporting and concentrators for
ordinary telephone circuits, with selective calling for the
new signal box, are also provided in the operating room.
An emergency telephone circuit has been provided
between the frame, relay room and outside locations for
use by the linemen. There is also loudspeaker communi-

cation between the frame and the arrival and departure
side Inspectors.

Power is normally supplied by the British Electricity
Authority over a four wire three phase cable to a sub-
station which is adjacent, but not actually part, of the
main signal box structure. An cmergency supply is
automatically available from a 60 kw Diesel generator set
with facilities for synchronising with the normal supply,
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Earth leakage indicators and a Fire Contactor have been
provided. A supply of air at 50 Ibs. per square inch for
the points is obtained from ecither of two electrically
driven air compressors, with an additional Diesel driven
compressor as an automatic cmergency stand by.
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‘The signal box apparatus, including the lever frame,
and compressed air system and point mechanisms have
been supplied and installed by the Westinghouse Brake &
Signal Co. who have also wired all the apparatus at the
outside locations. Train describers were supplied by

Electro-pneumatic point layout.

{ Photographs by courtesy of British Railways )

The Siemens & General Electric Railway Signal Co.
The cabling and provision of signals etc. have been carried
out by the Regional S. & T. staff under a Resident
Engineer, New Works.  There is now continuous colour
light signalling from Wembley Central into Euston which
provides this famous terminus with signalling worthy
of its traditions and importance. On an average day

there are over 70 main line and lccal trains into and
our of Euston while there are approximately the same
number of electric trains.

This article is based on the writer’s inspection of the
work on 11th March, 1954.

23 NEW LOCOMOTIVES DELIVERED IN SEPTEMBER

Twenty-three new locomotives, of which 12 were made in India, were delivered to the Indian Railways

during September last year.

The Chittaranjan Locomotive Works delivered cight locomotives during the month, while another four were
manufactured by TELCO. Of the 11 locomotives which came from abroad, Japan supplied 8, Germany 2 and the

United Kingdom 1.

<

Including the 23 locomotives delivered during September, the Indian Railways had received in all 157 engines
during the current financial year, leaving a balance of 1,071 engines to be delivered against orders placed for 1954~55

and the two succeeding years.
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INDIAN STANDARDS INSTITUTION NOTES

tentative Indian Standard Specifications for

(a) Solid-Woven Impregnated Cotton Belting
for Power Transmission and (b) Solid-Woven
Impregnated Hair Belting for Power Transmission.

THE Indian Standards Institution has published

These standards prescribe dimensional require-
ments of these two types of beltings and quality
requirements for materials to be used in their
manufacture. They also specify minimum tensile
strength and elongation of standard belts. A test
method for the evaluation of tensile strength and
elongation is included in an Appeadix to each of
the two standards.

These standards have been prepared by the ISI’s
Pulleys and Belts Sectional Committee ( ECTDC 4)
on which are represented organizations, such as
Ministry of Commerce and Industry ( Development
Wing ), Council of Scientific and Industrial Research,
Directorate of Technical Development, Army Head-

quarters, Government Test IHouse, Calcutta, Central
Standards Office ( Ministry of Railways ), Directorate
General of Ordnance Factories, Calcutta, the Insti-
tution of Engineers (India) and leading manufac-
turers of belts in the country. Copies of these
standards can be had from the secretary ( Administration ),
Indian Standards Institution, 19, University Road,
Delhi-8, at a price of Re. 1/- each.

A draft Indian Standard Specification covering
Tungsten Filament Electric Lamps for Railway
Rolling Stock has been prepared and circulated
for comments to interested parties by the Indian
Standards Institution.

This draft which follows closely the published
Indian Standard Specification for Tungsten Filament
General Service Electric Lamps, lays down the

SHAPING MACHINES

FOR
HIGH SPEED « HEAVY DUTY

This latest model of improved design Incorpo-
rates many refinements combined with extreme
ease of operation. It withstands heavy duty with
efficiency and speed without impairing accuracy
or alignment. Four other models available.

Werite for free literature

COOPER ENGINEERING LTD.

SATARA ROAD, DIST,, SATARA

DISTRIBUTORS:

BATLIBO! & CO., rorses st. BoMBAY |

Type G P 24" with Plain and Universz|
Tables and self-contained Motor Drive

A'WALCHAND"GROUP INDUS

12

W/////z’;};if//////’//////’//////////////,//////



46 THE INDIAN RAILWAY ENGINEER

physical and clectrical requirements and methods  of
tests for single coil as well as coiled coil lamps
of 10, 15, 20, 30 and 250 watts for operation on
24 and 32 volts normally available on railway
coaches. Both  clear and internally frosted lamps
are covered, as also normal Bayonet type and Edison
Screw type lamp caps.

In two Appendices to the draft are given respectively
brief descriptions of a photometric integrator for
conducting photometric measurements on the light
output and a V2 Meter for mcasuring the effective
mean value of the voltage during life tests.

This draft standard has been prepared by the
Indian Standards Institution’s Electrical Accessories
Sectional Committee on which are included, among
others, representatives of the Railway Board, Govern-
ment Test House and other organizations as well
as those of Electrical Lamp Manufacturers Association,
Lamp Holders Manufacturers Association, Directorate
General of Civil Aviation, P & T Department and
other trade interests. Comments on the draft will
be entertained by the ISI up to 27 December 1954,

January 1955

The Indian  Standards Institution, which is
preparing Indian Standards for Ink has circulated
for comments its two draft standards relating to
Ink, Drawing, Water-Proof Coloured, Transparent
and Opaque; and Black.

The material conforming to the proposed standard
for the coloured, transparent or opaque ink is 1o
be a clear solution of a dye in a liquid medium ;
alternately it might be a suspension of an opaque
pigment in a liquid medium. If desired, a mixture
of 4 dye and pigment may be used.

The proposed standard for black ink prescribes
that the material should be composed of carbon in
a4 permanent state of suspension in a liquid medium
and should not contain aniline dye except in the
form of a toner. It shall contain proper preservative
and water-proofing agent.

These draft standards also prescribe the require-
ments for Sediments, Fastness, Opacity, Performance,

Growth of Mould, Thickening and Separation of
Pigments, etc.
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Since 1837 Krauss-Maffei rate
among the pioneers in the
construction of locomotives.
Based on a tradition of nearly
120 years we develop and
produce today:

Steam locomotives
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Electric locomotives
Diesel-hydraulic locomotives

Two power locomotives

of every capacity and of every
gauge for shunting and line service
as well as for special purposes.
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Some Mechanical Aids to Track Maintenance

By A. H. Sommer, M. I. Loco. E.*

ANY and varied are the power driven mechanical
M aids now available to the railway engineer,
ranging from vast mobile ballast cleaners to
small power drills for track bonding. One may include
among these tools track maintenance and inspection
trolleys which though they cannot be regarded as execu-
tive tools, have the administrative function of bringing
the maximum number of men to the required spot with
the minimum loss of time and money. Various types of
vehicle for different duties are required and a selection of
these we propose to describe and illustrate.

Starting at the top we have the Officers’ Inspection
Car, a robust high powered vehicle which can be obtained
with either an open or fully enclosed body, providing
comfortable accommodation on swing-over upholstered
seats for either six or nine people. These cars can travel
in either direction and have driving controls at each end,
the controls being detachable and transferred to the
required control position according to the direction of
travel desired. This avoids all possibility of interference
with the controls from the non-driving position. Control
dashboards fitted in front of each driving position carry-
ing speedometers, clock, oil pressure and fuel gauges
together with the necessary switches for controlling head,
tail, interior and any marker lights that may be fitted.
The car gives a very comfortable ride and speeds up to
60 M.P.H. can be attained.

This type of car can replace a locomotive and inspec-
tion coach and so save an appreciable amount of money
over a period, makes the engineer independent of the
loco. department as the car can be used at a moment’s
notice.  Running costs too are negligible compared with
the loco. and inspection coach as not only is fuel saving
appreciable in cost but only one driver is required as
against the loco. driver, fireman and gouard. If need be
even the driver can be eliminated and the car driven by
the engineer or his assistant as the controls are identical
with those of the road motor car with the additional
advantage that no steering is required.  Due to the car’s
rapid acceleration and stopping powers, should the
engineer notice something requiring investigation during
the run the car can be stopped, the necessary inspection
made and the journey resumed without much, if any, loss
of scheduled time.

* Technical Director, D. Wickham & Co., Ltd., Ware, Herts, England.
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A car of this type called the No. 40A is shown in
Fig. No. 1 together with outline drawing Fig. No, 2,
giving main dimensions.

Fig. 1—Type No. 40 Mk. II Senior Officers’ Inspec-
tion Car. Powered by a Ford V8 engine and fitted with
double end control, this car can seat 9 people in extreme
comfort. It isin use on railways throughout the world
as a standard car.

Large numbers of this type of car are being used by
various railways throughout the world under conditions
ranging from icy cold at altitudes of over 14,000 feet
above sea level combined with 3° grades, to flat hot
climates and sandy conditions such as the Sudan.

For outlying districts need has been felt for a smaller
type of Officers” car and this has been filled by the type
shown in Fig. No. 3 and called the No. 30. Generally
the main demand for this type of car has been for one
fitted with a semi-open body as shown but a full saloon
type is also made. Mechanically the general chassis lay-
out is similar to the larger No. 40 but a smaller four
cylinder engine is fitted and although double end control
is fitted and the car capable of equal speeds in either
direction a single change speed gear lever located at the
centre of the car is fitted. This lever is fixed and can
easily be reached and operated from either driver's seat,
This car can be arranged to accommodate 4 or § people on
comfortable bucket seats which are adjustable for posi-
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Fig. 2—General arrangement of No. 40 Mk. IT Inspection Car,

tion. With this car the normal maximum speed is g0 MPH but on occasion this
has been comfortably exceeded.

Although the smallest the next type to be considered for inspection purposes
would be the No. 4 type shown in Fig. No. 4. This car seating two people, has
over a period of years been developed for use by the British Railways where,

Dre N°S 5995

THE INDIAN RAILWAY ENGINEER 5I

with their inclement climate, need
was felt for giving adequate protec-
tion to the ganger or road Fore-
man for whom the car is intended.
It differs from any other of similar
type inasmuch as usual crude belt
or chain drive with fixed gear ratio
has been substituted by a shaft
drive from the blower cooled
engine in front, to a fully enclosed
combined two-speed and bevel
reverse box located on the drive
axle. The full enclosure of the
transmission together with the
provision of two speeds in either
direction is a great advance in
design for this type of vehicle. It
is equally suited to trophical
climates, as the hood is arranged
to fold and if required the sjde
doors can be removed.

These three cars cover the
requirements of the supervisory
staff and we now come to the type
necessary for the conveyance of the
men to the job and return inde-
pendent of any train service.
Fig. No. 5 shows the largest type
normally supplied, suitable for
carrying 38-40 men plus tools.
To standardise detail as much as
possible, engine, transmission and
detail fittings are identical with
these used on the No. 40A
Officers’ Inspection Car. The
chassis and axles are of course
more robust and the normal
maximum speed is 40 M. P, H.
With this type of car double end
control is fitted.

Another large gang car i1s shown
in Fig. No. 6 and gives seating
and full protection for a gang of
18 with tools.

This car is based eatirely on the
No. 40A Officers’ Inspection Car
the only variations being the fitting
of stronger axle springs and the
simple type of body shown.

@ }70{.
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68 u nu S3ICF ROLLER BEARING AXLEBOXES
supplied to railways througfrout the world !

G R . b
LGP roller bearing axieboxes

=== ] 280000
ﬁ &S roller bearing axleboxes

ey . N oy
' EN0SIP roller bearing axleboxes

768000

&SP roller bearing axleboxes

In 1911 — 42 years ago — &CS[ axleboxes were first fitted to railway rolling stock.
In 1919 the first SESF spherical roller bearing axleboxes were introduced — axle-
boxes that have since gained a world-wide reputation for reliability and efficiency.
Up to the present a total of 768,000 roller bearing axleboxes have been supplied to
the railways of the world for locomotives, passenger coaches and goods wagons
of all types — a total far in excess of that of any other rolling bearing
manufacturer. ‘That is why no other rolling bearing manufacturer can
offer such long and varied experience in the railway field as &SP,
&USEF spherical roller bearings are designed to carry heavy,
rapidly fluctuating loads accompanied by shock
loading, i. e., just those conditions en-
countered in railway service.

THE SKF BALL BEARING COMPANY LTD.

BOMBAY, P, O, Box 74 CALCUTTA, P. O, Box 588 MADRAS, P. Q. Box 66

Fig. 3—Type No. 30 Semi-open Officers® Inspection
Car. Powered by an Austin 40 BHP engine, fitted
with double end control and seating for 4 Officials.

Fig. 4—No. 4 Lightweight Inspection Car. Driven
by a blower cooled 600 ¢. c¢. engine. This is the most
advanced car of its kind in the world. Fitted with
totally enclosed combined two speed and bevel reverse box
and shaft drive,

We come now to what are usually called Section Cars
for gangs of 12 or under and the largest of these, shown
in Fig. No. 7 and called the 18A is designed not only for
carrying the gang but for hauling heavy trailer loads.
Fitted with an eight cylinder Ford engine, four speed
gearbox and drive to both axles, it can be used as a
very useful small locomotive and in fact some of these

14

Fig. 5—Extra Large Gang Car suitable Jor carrying
a large gang of 38-40 men with equipment. It is Jitted
with double end control and designed for a normal
maximum speed of 40 m.p.h.

Fig. 6—Large Gang Car based on the No. 10A for

carrying a gang of 18 with teols with Sull weather
protection.

are in use hauling special trailers carrying fare-paying
passengers.  This 18A type can be supplied with diesel
engine in place of petrol unit.

Next in size and shown in Fig. No. 8 is what is called
the No. 27A, a Io-12 seater cat fitted with a 10 H. P,
Ford engine three spced gearbox and chain drive to one
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‘ Fig. 7—No. 18 Heavy Duty Gang Trolley fitted with
windscreen and canopy. Driven by a Ford V8 water
cooled engine with four speeds in either direction, and
drive to all four wheels, suitable for gangs of up to 12

men.

Fig. 8 -No. 274 Mk, III Standard Semi-open
pattern Gang Trolley fitted with canopv, end panels and
safety glass windscreen. Powered by a 30 BHP Ford
engine with three speeds through a Wickham reversing
gear box and final drive by roller chain on to the rear
axle.  Seating for 8-10 men.

axle. 'This is a very popular type among railways and
shows signs of equalling if not surpassing that of the
type 17A from which the No. 27 was developed.

Fig. 9—Standard No. 174 Gang Trolley fitted
with windscreen and canopy. Driven by 1323 c. c. blower
cooled engine with a friction drive from the Slywheel
giving equal speeds in either direction. This is a very
robust, easily maintained and operated gang trolley and
has been in use all over the world for over 20 years.

st

Fig. 10—No. 4 Lightweight Gang Trolley. Driven
by a blower cooled 600 ¢. ¢. engine. This is the most
advanced lightweight gang rolley in the world. Fited
with totally enclosed gear box and shaft drive giving two
speeds in cither direction. [t is easily removed from the
track and can carry 6 people.

and built in 1928 and rapidly became the standard gang
trolley for all the British Railways and very many in
South America, Africa and other countries. Simplicity

Fig. 11—Armoured Railway Patrol Car designed for patrolling ratlways where unsettled civil conditions and
bandi: activity may cause derailments. Special attention has been paid to the engine cooling and has resulted in an

extremely efficient vehicle.

by combined flywheel and blower. Transmission is by
friction drive, the engine flywheel serving the additional
function of acting as the driving member. Equal speeds
in either direction are obtained by sliding the driven
friction wheel across the face of the flywheel, the final
drive to the axles being by means of duplex roller chain,
Large numbers of these cars have been built and are still
being supplied and some over 25 years old are still
in service.

A still smaller type accommodating six men is the
No. 4 Gang Trolley shown in Fig. No. 10. This is the
most advanced light gang trolley in the world, fitted with
a totally enclosed gear box and shaft drive giving 2
speeds in either direction.

Fig. No. 11 shows an armoured railcar, firted with a
diesel engine and mechanical transmission, and designed
etely enclosing armour

necessitating special provision for cooling not only the
engine but also the crew and for this purpose the engine
cooling fan dealing with 5000 cu. ft. of air per minute at
full speed, can be arranged to draw part or all the air
through the armoured compartment. In addition the
armour inside is insulated with patent expanded type
insulation to prevent the direct transmission of heat to
the interior.

The range of cars describad covers practically all
requirements and it has long since been proved by many
railways that the savings effected by mechanical movement
of men and materials are extremely large and will get
larger with the increasing demands for higher and higher
wages.

It is therefore essential that waste of manpoOwar must
be eliminated and getting the men quickly to and from
the job is one important means of doing this.




Indo-Pakistan Railway Meetings Conclude

Satisfactory Decisions Reached

and the Standing Committce for Railways met at
New Delhi from December 21 to 27, 1954, and
discussed subjects, outstanding since partition, relating to
the division and exchange of Railway assets and other
matters connected with the settlement of transactions
arising out of the interchange of traffic between the two

THE Indo-Pakistan Railway Stores Sub-Committee

countries.

Sri §. M. Hasan, Director General of Pakistan Rail-
ways, was the leader of the Pakistan delegation which
comprised of Sri Mushtaq Ahmad, Financial Adviser
(Communications), Sri S. A. Suhrawardy and Sri S. B.
Azid, General Managers and other technical officers of
the North Western and Eastern Bengal Railways.

The Indian delegation was led by Sri K. B. Mathur,
Member, Transportation, Railway Board, and included

Photo shows the leaders of the Pakistan and Indian Delegations signing the agreed minutes at the conclusion of
the talks in New Delhi on December 27. (L to R} Mr. S. M. Hasan, Director General of Pakistan Railways ;
and Sri. K. B. Mathur, Mcmber ( Transportation ) Railway Board.

Sri B. Arora, General Manager, North Eastern Railway,
Sri D. P. Mathur, Director, Finance (Accounts), and
Sri P. H. Sarma, Joint Director, Traffic (Transportation),
Railway Board, besides a number of technical officers of
Northern, North Eastern and Eastern Railways.

The agenda included a number of subjects connected
with the Indo-Pakistan railway traffic. One of these to
which the committee attached great importance Was the

early completion of the exchange of service records of
the railway staff. The discussions took place in an
atmosphere of complete cordiality and satisfactory deci-
sions were reached on practically all outstanding matters.

This is expected to ease the problems of Indo-Pakistan
traffic and to provide the basis for future development of
the same with better mutual understanding and confi-
dence on either side.
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THE NEW CHASESIDE POWER PACK

new Power Pack is now in production at ' T e s

the Ware Factory of Chaseside Engincering .

Company Limited., who are already well
known for their I.oading Shovels and Dumpers.
This new compact unit incorporating the Fordson
Major Diesel engine is of attractive appearance and
functional design mounted on a ! pressed steel
chassis.

The 4-cylinder diesel engine is the same as used
in the Chaseside Loading Shovel and the Fordson
Agricultural Tractor. In this new and adaptable form
its power with economy and rcliability is available
for many other types of equipment such as pumps,
gencrators, small saw mills, stone crushers, construc-
tional and road making plant.

Developing 44 b. h. p. at 1700 r. p. m. the
Chaseside Power Pack is fitted with an 11 inch
dry plate clutch controlled by a large two position
lever conveniently placed at the rear. The fully
floating output shaft runs in ball and roller bearings
and is of 39, nickel steel. Two alternative key
ways are provided one for a 7/16” rectangular
parallel key and the other for a 7/16" tapered
Gibhead Key.

Electric starting is standard and a large 135 amp
hour capacity 12v battery is supplied. y

REQUIREMENTS OF RAILWAY WAGONS

It is estimated that about 250,000 (four-wheelers ) wagons would be required by the Indjan
Railways by the end of the First Five-Year Plan to mect their requircments, said Shri O. V. Alagesan
Deputy Minister for Railways and Transport replying to a question in the Lok Sabha on 2nd December

1954. He said about 12,000 to 13,000 wagons would be required annually by the end of the second Plan

period to meet the needs of the Railways.

Asked when Government hoped to be in a position to meet al demands within the country
3

Shri Alagesan said: < We are practically self-sufficient for normal replacements and  additions and  within

about two years the necessity for ordering from abroad is likely to be obviated except in regard to some

special type of stock 7,

TUNGSTEN CARBIDE ~ for every metal-working application

CUTTING TOOLS
MADE BY WICKMAN OF COVENTRY, ENGLAND AND SOLD IN INDIA BY ”A[”I”[ Toﬂl.{ //”ﬂl‘/ lrﬂ.

CALCUTTA - BOMBAY - BANGALORE




THE INDIAN RAILWAY ENGINEER is the first Railway Engineering Journal to be
produced in India for the benefit of the Engineers of all Departments of the Indian Railways, and
particularly for the younger generation of our Railway Engineers.

THE INDIAN RAILWAY ENGINEER JANUARY 1955

You will find it profitable to go through a copy of it and know all the latest trends and
developments in the technique of « RAILWAY ENGINEERING”, besides deriving the pleasure of
reading valuable technical articles and papers from Experts in the field.

Enter your subscription today if you like to take advantage of this new Technical Journal.
Our annual subscription is as low as Rs. 2/- for readers in this country and only Rs. 4/- for Overseas
Subscribers.

Please cut out the coupon below and post it to us after filling in with particulars together with
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Hitachi, Ltd. which has specialized in almost every type of rolling-stock including electric locomotives

for these several decades, maintains also an established reputation as a leading manufacturer of all

equipments necessary for railway electrification such as water wheel-gencrators, rtransformers, mercury

arc rectifiers, rotury converters, swiich-
gears, power cables, trolley wires, and
ratl bonds.

Sole Agent in India

William Jdacks & Co., Ltd.

(alcutta P. 0. Box 369
Bombay P. 0. Box 335
Madras D. 0. Box 1232

! Mikachi.Ltd.
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