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EDITORIAL NOTICE

ontributions are invited from the Engincering Profession in India and abroad
C 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 T'elecommunication Enginecring sections
and of particular interest to the Railway Engincers.  Besides, suggestions for
the technical improvement of various aspects of Railway Engineering Practice
arce also invited with suitable write-ups and photographs wherever possible.

Contributions arc 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 rcach 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 cither in full or in part will be permitted
only with the previous permission of the Editor.

Manuscripts should be typcwritten, double spaced or legibly written
on thick paper on one side only with sufficient margin on ecither side, with
the shcets 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 wunless there be special reason or
request for their return to the writer.

ALL ACCEPTED CONTRIBUTIONS ARE PAID FOR AT OUR
USUAL RATES.

EDITOR
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Prospects of Indian Railways’ Self-
Sufficiency in Equipment

Railways had advanced very considerably towards the achievement of the goal of self-
sufficiency in Rolling Stock yet much has to be done to make India independent of
Foreign Imports.

WHILE the Railway Minister Shri Lal Bahadur Shastri has declared that the Indian

One Committee has already investigated and reported on spare capacity for manufacture
both in Government and Private Industry.

Another two Committees are at present engaged in carrying out further investigations.
One in the expansion of Railway Workshop Capacity to undertake more work and the other
under the Chairmanship of Mr. Kotak, the Chairman of the Stores Purchase Committee to
advise Government on the more intensive utilisation of indigenous capacity for the manufacture
of railway equipment particularly for the manufacture of special type of wagons, narrow gauge
locomotives and other stock and fittings which are still being imported.

The terms of reference of this latter Committee which include the self-sufficiency in
in igenous production cover specifically :—

(a) Locating of Capacity in India for the manufacture of railway equipment and
rolling stock which are at present imported, and

(b) Suggesting ways and means of expanding the existing plants and;or setting
up of new industries in India for producing items of railway equipment
which cannot at present be manufactured with existing resources.

It would appear from the steps now being taken that the Railway Ministry is
in earnest to encourage local established industries and such other new ones that are of
anxious to enter into the field of indigenous manufacture on behalf of Railways.

The Railway Minister has further stated “ It would be in the fitness of things that new
factories in the private sector should come up and I can assure them that they will get the
needed encouragement from us .

Mr. Kotak realises the importance of his task too as he has said that “ the economic
development of the country would throw the maximum strain on the country’s railways and the
fact that the Railways are planning to increase transportation capacity by 509, during the
Second Five Year Plan period indicates their increased requirements .

There are still many problems that confront both the Government and the private
industry which must be resolved before any progress can be expected and among them the
one that looms the largest is the shortage of Steel.

That the problem of Steel so vital to the development of railways requires early solution
is realised by all concerned both on railways and in private industry and Government will have
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to undertake imports of all types of Steel in larger quantities during the next 3 years until, our
proposed Steel plants go into production if any railway equipment is to materialise at all.

5

SIEMENS

‘Two other problems which require tackling immediately if there is to be no time lag in
the production of railway equipment are :—

(a) A large cnough pool of trained artisan staff to be drawn upon both in the
private and public sector and

(b) A high standard of quality production.

. - . ) . .. A direct line
['he first requires the establishment of many more artisan training schools and schools

for Supcrvisors, Foremen and Managers.  For this purpose Government and the Private
Industry should jointly find the funds in 50-50 proportion if necessary.

leads, in the House of Siemens,
from the first electric locomotive
inthe world,whichWerner Siemens
demonstrated in 1879 at the Berlin

Government should collect information of all its retired employees who though they may ' Industrial Exhibition, 10 the elec-
no longer be able to do strenuous work would be eminently, fitted if sufficient inducement is trical equipment of modern long:
offered to them, to train the younger generation of budding artisans. Further a few schools 75 YEARS ; c:tsgec: ::;: ;i:j;which toch-
where the Supervisors and Foreman could receive intensive training by means of refresher OF RAILWAY nical development has passed in
courses in modern workshop methods, labour relations and labour control will be required in the ENGINEERING the last 75 years Siemens has had
principal cities of the country like Delhi, Calcutta, Bombay and Madras. WITH a contribution to make.

Part time courses in all the ramifications of Management should be offered to those in SIEMENS

Government or Private Industry who are holding or aspiring to hold higher positions in
Management. It is only by these steps that we can expect real progress.

With regard to a high standard of quality production, the Indian workman can hold his
own in skill against the best of his class anywhere, but he requires guidance, owing to his lack of
education. It is, therefore, necessary that the higher supervisors should have sound knowledge
of the techniques of production. They should also be imbued with the spirit that only the best
in quality is good enough and that shabby work will not pass the inspection stage afrer
manufacture.

The size of the orders to be placed by the Railway or the DGS&D on the trade should
be of such a size, even if they total upto the annual consumption of a standard item, that they
make manufacture attractive to the producing firm.

[t is very necessary that new industries should be founded on right lines which should o
include among other things Research, because it is only by this means that improvements can be
expected in industrial production and quality.

SIEMENS-SCHUCKERTWERKE AKTIENGESELLSCHAFT

The Railways should also be prepared to give price preference to indigenous articles GERMANY

until such time that they come upto the required standard. COLE REPRESENIATIVES IN INDIA:
PROTOS ENGINEERING COMPANY LIMITED

SIEMENS DEPARTMENT

If such co-operation can exist between the Government and the Industrialists then the BOMBAY - CALCUTIA - NEW DELIIL - MAORAS
day will not be far off when India can hope to be self-sufficient in her Railways - the biggest
industrial enterprise of the country.



6 THE INDIAN RAILWAY ENGINEER

April 1955

HISTORY OF BRITISH RAILWAYS

which provided the improved transport essential
1o mdustrial and commercial expansion,

BR!TA!N was the pioncer of railway development

Railroads were in use around pits and iron works
before the end of the sixteenth century.  Trucks were
mainly drawn by horses. The fiest railroad to carry
goods for the public was the Surrey Iron Railwaix
built between Wandsworth and Croydon in 1801 to
1803. In 1812, William Hedley, a colliery engineer,
following up the work of William Symington, William
Murdock, Richard Trevithick and others, showed how
locomotives could be used on railroads. About the
same time, George Stephenson improved the efhciency
of exisung models by increasing the draught to the
fircbox. In 1825 the Stockton to Darlington railway
was opencd and became the first public railroad on
which locomotives were used. The first public line
built expressly to use only locomotive haulage was the
Liverpool and Manchester railway of 1830. Stephenson’s
‘Rockel” was the chosen locomotive, as a result of a
competition in 1829. From that time, the potentialities
of the locomotive railway began to be fully developed.

At first, railway projects were mainly local, promoted
by groups of people concerned with the needs of
particular arcas. Parliamentary sanction had to be
sought for cach project. The general opinion was that
the company would provide the track but would not
necessarily act as carriers. Private carriers often ran
their vehicles over the companies’ lines. But the
realization that for reasons of safety and efficiency the
company must have all traffic under its own control
was cndorsed by a Parliamentary Committee in 1839.
Railway building was particularly rapid between 1840
and 1875, with a short lull following the collapse of
a speculative railway boom in 1846. This period also
saw the beginning of a process of amalgamation in
order to achieve the economics of concentration and
large-scale operation. The State began to intervene.
Thus, in 1846 an Act of Parliament prescribed a standard
gauge of 4 fect 8) inches for all new lines except
extensions of the Great Western Railway which had a
gauge of 7 feet. Not until 1892 was the Great Western
gauge compictely converted to the standard gauge. In
1850 statutory recognition was given to the Railway
Clearing House which began in 1842 and had the
function of facilitating through traffic by providing for
the adjustment of balances between companies. The
Railway and Canal Tratfic Act of 1854 laid upon the
companies the obligation of providing reasonable
facilitics, especially for through traffic, and of avoiding

undue preference between users.  In 1873 jurisdiction
ll‘ndL‘I‘ %his Act was given 10 a body of three Railway
Commissioners which in 1888 was renamed the Railway
and Canal Commission. The Railway and Canal
Trgtﬁc Act of 1888 drew up a standard freight classiti-
cation and schedules of maximum freight charges which
came Into operation in 1893, A company wishing to
increase these rates had to justify itself to the Railway
and Canal Commission.

During the 1914-18 war the railways were controlled
by the Government, acting through a Railway Executive
Committee consisting of the gencral managérs of somc
of the larger companies. This arrangement  made
clear the advamtages of concentration and it was decided
that the handing back of the railways to the companies
should be accompanied by a comprehensive reorganiz-
ation. By the Railways Act of 1921, 123 companies
were amalgamated into four large groups—the London
Midland and Scottish ; London and North ;

Eastern 3
Great Western ; and Southern.

' : A new tribunal, the
Railway Rates Tribunal, was cstablished to take over

the jurisdiction over charges and questions of undue
preference of the Railway and Canal Commission. It
was to carry out an annual review of standard rates
and fa.rcs which were t¢ be adjusted with reference to
the principle of maintaining to the companics a standard
net revenue equivalent to that of 1913.

In the inter-war years, the railways suffered  both
from.the general industrial depression and from the
growing competition of road transport, and the standard
net revenue was never carned. Efforts were made to
1mprove services and cfficiency. In 1928 powers were
obtained from Parliament of own and operate road
services.. But the railways were at a disadvantage in
competing with road hauliers; the latter were not, as
were the railways, bound to accept all traffic; their
rates were flexible and need not avoid undue preference,
and they were not heavily capitalized undertakings. In
1938, the railways put forward ‘Square Deal’ proposals
calling for relief from statutory regulation of charges and
for freedom to decide for themselves the rates for
merchandise carried. The campaign was interrupted
by the outbreak of war in 1939 when the
aga?n passed under the control of Government, acting
as in the 1914-18 war, through a Railway Exccuti\:
Commuttee.

railways

BRITISH RAILWAYS

Iu 1947 the Transport Act brought the railways of
Great Britain into public ownership and created a Rail-
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way Executive cmpowered to operate them on behalf of
the British Transport Commission as a single enterprise
known as British Railways, with six regional sub-divisions
— London-Midland, Western, Eastern, Southern, North
Lastern and scottish—corresponding  broadly to the
former companies.

The Transport Act, 1953, reversed the policy of
centralization, and instructed the British Transport
commission to prepare a scheme for railway reorgani-
zation and decentralization. The scheme was to provide
for the abolition of the Railway Executive (if not already
abolished) and for the setting up of arca administrations
which might follow the existing pattern of regions, to
which many of the Commission’s powers would be
delegated.  But there would still be central responsibility
for some matters including wages and charges.

To increasc the competitive power of the railways, the
Commission was to have more latitude in fixing railway
charges, e. g., only the maximum rates would need to
be provided for and published and not concessions made
to secure competitive business.

From 15t October 1953 interim arrangements came
into cffect pending the reorganization cnvisaged in the
Act. ‘The Railway Execcutive was abolished and the
Commission became the employer of all officers and staff
of the British Raiiways. The six regions remained un-
changed but wider powers were given to the Chief
Regional Officers who became known as Chief Regional
Managers.

The Commission's scheme for the reorganization of
the railways was published as a White Paper on 13th
July 1954 and followed the general principles of the
interim arrangements.

The Commission proposed that the existing six regions
should be the areas envisaged under the Act. The arca
authoritics should be boards, each consisting of not
more than seven persons including a chairman, one or
more of the members being a member of the Commis-
sion. Members would be drawn in part from outside
the industry but would not be representatives of parti-
cular interests ; they would not be expected to devote
the whole of their time to the work of the authorities.
The Commission considered that its control in the
scheme of organization should be absolute and that it
alone should appoint the members of the arca authoritics.
The area authorities would not be incorporated, and the
Commission would remain the employers of stafl; it

would also rctain gencral financial control including the
control of charges.

Within the framework of their responsibilities to the
Commission, the arca authorities would be responsible
for the management of the railway system in their arcas,
but they would leave day-to-day management to their
Chief Regional Managers who would continue to
maintain close contact with the staff at Commission
Headquarters. Functions delegated to the arca autho-
ritics, which they would exercise in the name of the
Commission, would be to promote initiative in improv-
ing services and facilities and in effecting economies ;  to
ensure that contact would be made with uscrs to meet
their requirements to the fullest extent possible; and to
ensure that proper measures would be taken regarding
the safety, health and welfare of the Commission’s
employevs.

The scheme was accepted and is being put into opera-
tion.

STAFF AND ASSETS

The following figures summarize the numbers of staff
employed and vehicles, ships and track owned by British
Railways at the end of December 1953,

Staff, total number .. .. 593,768
of which: Administrative .. 76,436
Operative e .. 305,278
Maintenance .. .. 197,854

Permanent Way (standard gauge)

Railroad mileage (incl.—electrified) .. 19,222
Track mileage (incl.—electrified) .. 51,607
Locomotives
Steam .. .. .. 18,584
Electric .. .. .. 65
Diesel .. .. .. 14
Dicsel-electric . .. 242
Gas-turbine clectric .. .. 2
Petrol .. .. .. 2

ary . 1
Narrow-guage
Passenger carriages®

Steam . . .. 37,197
Electric .. .. . 4,565

| There are about 27 miles of narrow-gauge track open for traffic.

* Including rail motor vehicles.
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Fretght vohicles . . .. 1,122,044
Ships .. . . 1335
Net tonnage of ships . . 75,430

Road vehicles

Motors and tractors . . 5,409
Articulated motive units .. 9,960
Trailers for above . . 25,823
Horse-drawn vehicles || . 5,394

The railwav system is, of course, fully signalled and
has a complete telephone and telegraphic network. A
system whereby trains are automatically warned and
controlled if signals are against them has been in opera-
tion on the Western Region—tormerly the arca of the
Great Western Railway—since 1905, The general adop-
tion of a suitable system on all main line railways  has
been studied since nationalization and plans are in hand
for its installation.

The largest railway station in the country is Waterloo,
the London terminus of the South Western main and
suburban lines in the Southern Region. It has 14,901
feet of platform face (i. ¢. the side of the platform
towards lines). The longest single platform face on
British Railwavs is at Manchester ; 1t extends for 2,194
feet through the adjacent Victoria and Exchange Stations.

Major development works include the electrification
of the line between Manchester, Sheflield and Wath,
which was opened in September 1954,

Motive power is the subject of continuous study.
‘Twelve standard classes of steam locomotive are being
introduced, while experiments are being carried out with
diescl-electiic locomotives on main line work. Diesel-
clecuric waction 1s already being employed for shunting
in marshalling yards, where it is more economic than
steam traction, and in multiple unit passenger trains.
The testing of the design, construction and operation of
steam locomotives is  carried out at the Locomotive
Testing Station at Rugby, which was opened in  October
1948.

Refreshment  rooms and  restaurant and buffet car
services are the responsibility of British Transport Hotels
and Catering Services.  Staff employed at the end of
1953, numbered 15,374.  Refreshment rooms are operat-
cd, often by concessionaires, at 409 stations, and in 1953
approximately 10 million meals were served on  trains.
There are 40 railway hotels.  The policy has been to
sell hotels not connected with transport.

Accidents on British Railways are rare; the only
major accident in 1953, a collision between a steam
passenger train and an clectric train on the Irk Valley
viaduct in Lancashire on 15th August, caused the death
of 10 persons.

“ Including 10 jointly owned and § operated but not owned.  British Railways operate scrvices on twelve
routes to the Continent including two train-ferry services, Harwich-Zeebrugge and Dover-Dunkirk.
Services are also operated across the Irish Sea, and on coastal waters and lakes.

RAPID EXPANSION OF EAST
AFRICA’S ECONOMY

The continued rapid expansion of East Africa’s
cconomy is reflected in the latest statement by the East
Afvican Railways and Harbours Administration in its
revenue  position. At £ 1,401,502, the approximate
railway revenue for December 1954 was alnrost £ 90,000
more than that for the previous month, and the total
revenue for 1954 was approximately £ 15,250,000,
showing an increase of more than 20 per cent. on 1953.

There was a substantial improvement in passenger
irathic in the sccond half of the vear—an improvement
which, 1t s anticipated, will continue during 1955.

Similarly, by Novenber  the harbour revenue for all
porls increased by almost £ 100,000 on the same period
of the previous year.  'T'his was achieved in spite of the
fact that considerable expansions had been taking place

which meant reduced working space and facilities for the
handling ot products which would show a more obvious
return in terms of revenue.

PRKODUCTION IN CHITTARANJAN

Shri P. C. Mukherjee, Member ( Engincering ), stated
that Chittaranjan’s original target of production has
already been exceeded and the 200th locomotive will
roll out in the first week of February. The new target
tor Chittaranjan is 200 average size locomotives and 100
boilers per annum.  When this is achieved, Chittaranjan
will turn over in 36 hours a complete new locomotive,

The Integral Coach Factory at Perambur is expected
to start production this year and first coaches will start
coming out some time in September or October. Tt will
start producing about 20 coaches this year and reach the
target of 350 all steel broad gauge coaches by 1959,
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Six Cylinder Oil Engine for
Malayan Railway Locomotives
By A Special Correspondent

HE power unit in each of the six diesel hydraulic
shunting locomotives recently shipped to Malaya
from the works of the North British Locomotive

Co. Ltd., is a Paxman four-stroke V6 RPH engine,
derated to 300 b. h. p.at 1,250 r. p. m. to suit site
temperatures up to 94 deg. F., and a humidity of 70",,.
This unit is of basically standard type, with six 7 in. x 7}
in. cylinders arranged in V formation, and pressure
charged on Buchi exhaust gas principles by a Brown
Boven turbo-blower group running up to 28,000 r. p. m.
At normal full load and speed the exhaust temperature
in the branches is about 9oo deg. F., and the air delivery
pressure about §1b. persq. in. Dry weight of the
engine including pressure-charger is 6333 Ib., or 20 Ib.
per b. h. p. on the n. t. p. rating of 313 b. h. p.

In this particular size, a leading feature of the engine
is the short and extremely stiff shaft and frame system
which promotes engine reliability and quietness of

running and also gives a most compact power group
capable of convenicnt instailation in locomotives and, as
was shown in the railcars set to work in Bolivia a year ago,
in railcars also. This stiffness and rigidity is enhanced
by ashaft diameter well over two thirds of the cylinder
diameter, a generous proportion in any case, but even
more notable in a three throw shaft. This diameter,
first used in the 12 cylinder and 16 cylinder engines
of the same range, was retained primarily for the
standardisation of main and big-end bearings, so that
customers using more than one engine size in the
R. P. H. range would need only one class of spares;
but also it was realised that this shaft diameter would
also result in high performance of bearings, shaft and
framing. Being a six-cylinder V, this engine also has a
supplementary balancing shaft in the crankcase to loole
after the secondary forces and the result of all these
points has been a remarkably smooth running
engine.

STEWARTS AND LLOYDS

Tubing up a Boiler
STEEL TUBES FOR LOCOMOTIVES
BOILERlNTUBES

ELECTRIC RESISTANCE WELD,

HOT FINISHED & COLD DRAWN
QUALITIES

SA-JIAF
OF I"DIA- Ll D. MEAD OFFICE: 41-A, CHOWRINGHEE ROAD, CALCUTTA-16.

Works : 39. HIDE ROAD, KIDDERPORE, CALCUTTA-23 Bombay Office : “HIMALAYA HOUSE"". PALTON ROAD, FORT, BOMBAY.
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Some Necessaries of Progressive India
By W. P. Nivogi, GI Loco. E,MI1S, A AR, ARE.A., 1" D.I

NDIA, while marching ahcad with the world’s
]: progress, needs some important productions for the
maintcnance of her progress.  Some new railway
lines arc scheduled to be opened during the next five
years to rua her trade in a better way and many new
wagons are to be manufactured to carry her trade. But
it should also be remembered that the maintenance of
the existing tracks in India is one of the biggest factors
for the smooth transport of her productions. For that
reason, she needs some special equipments and those
have also to be manufactured.

These cquipments are mostly composed of some
special types of wagons and machinerics, and are
extensively used for the maintenance of long distance
tracks, as in America.  They are very useful for quick
unloading, distributing and dressing of ballast.  Some of
these special equipments and their utilities are  discussed
here in the following paragraphs.

HOPPER - BOTTOM WAGON

Hopper - bottom wagons are gencrally designed with
floors sloping from the ends and sides to one or more
hoppers, which discharge the load by gravity through
the hopper doors. When used for ballasting work,
continuous ballast distribution is effected by moving
the train slowly as successive wagons are unloaded. The
hopper wagons are useful for unloading between the
rails.

« GONDOLA” WAGON

The ¢gondola’ type general purpose wagons, with
drop-bottom doors controlled by a ratched device at
the end of the wagon, are also uscd for unloading ballast.
Because of the difficultics in controlling the amount of
ballast to be unloaded, this type is superceded by the
other hopper types.

SPECIAL BALLAST WAGON

Special ballast wagons of the hopper-bottom type
are designed to unload through controlled doors. This
hopper-bottom wagon has a body with sloping floor
sufficiently steep to discharge the ballast to the side or
centre of the track in the quantity required. The opera-

tor walks alongside the wagons working the operating
handle which controls the flow of the ballast. The
controls tor flow of the material from the centre  hoppers
can be operated from cither side of the wagon,

‘The hopper unloading controls on these ballast wagons
are of worm and gear type and are manually controlled.
Although it is not practical to close the hopper doors after
they arc once opened, it is possible to tighten them
sufficiently to pinch stone ballast or similar coarse
material and prevent its further flow. These ballast
wagons arc specially designed for ballast service ; they
arc also usetul for hauling coal, concrete, sugar beets,
ores and similar products.

There is also another type of ballast wagon which may
be converted from the flat bottom side unloading type
to the V bottom centre unloading type. When used for
centre unloading, it is cquipped with a longitudinal V
type hopper which extends the full length of the wagon.
The amount of ballast unloaded is controlled by the
opening of the V. bottom, which is actuated by a ratchet
device at the end of the wagon.

AIR-OPERATED SIDE DUMP WAGON

Modern air - operated dump wagons are built of high-
tensile, Jow -alloy steel to combine strength with light
weight.  They vary from 23" - 8 inside length to 41'-0"
and from 35 tons to 68 tons in load - carrying capacities.

Practically all dump wagons are of side pivot or down-
turning door type. The doors arc moved outward and
downward, and returned to their normal positions, by

means of a simple mechanism synchronised with the
movement of the wagon.

Air dump wagons arc not suitable for unloading ballast
for surface lifting ; they are extensively used to unload
ballast in bank restoration. The down-turning door acts
as a chute or apron to keep the material being unloaded
clear of the ballast shoulder section. A spreader should
be used to level the material thus unloaded.

PLOUGH EQUIPPED BULLDOZER

Bulldozers equipped with ploughs are used to unload
ballast from special ballast wagons of the gondola type
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th side doors. This equipment does not remove the
llast very losc to the floor of the wagon but its
rrformance is very quick.

“..LAST REGULATOR

It is a machine for regulating and ploughing ballast.
is operated by one or two men and is provided with
turntable for removal of the machine from the track or
srmitting it to be turned o operate in the opposite
rection. It is powered with a 100 H.P. petrol or
csel engine with a g4-speed forward and reverse trans-
ission and is equipped with 4-wheel drive. The ballast
ings and plough are adjustable to fit any standard
illast section.

This machine can be used ahead of the surfacing gang
r regulating and distributing the ballast evenly, filling
. all empty cribs and removing excess ballast from the
:ntre of the track, placing it on the ballast shoulder for
istributing and final dressing.  The ballast wings are
y designed that the ballast is at all times pulled back
ito the track and thus the wastage is minimised. It can
2 equipped with a broom attachment to clean ballast
ioroughly from the tops of the ties.

ALLAST DISTRIBUTOR

This machine picks up ballast from the inter-track
sace or border by means of a bucket-type conveyor and
ads it into a hopper.  The ballast is then distributed
\ the cribs and at the ends of the ties through the adjus-
ible openings in the hopper.  The hopper itself can be
ssed or lowered to give the desired depth of ballast.

The machine is also equipped with wings and levelling
lades for dressing the ballast. If nccessary, excess
allast can be loaded in the hopper and carried to a point
‘here needed. A ballast chute, between the conveyor
nd hopper, is provided with a screen which scparates
irt from the ballast.

The machine is operated by onc man through a bank
of hydraulic control valves located in an enclosed cab.
It is powered by a petrol or diesel engine driving threc
hydraulic pumps. The machine is mounted on flanged
wheels driven through a chain drive and transmission by
a hydraulic motor. The travel speed of the machine is
24 miles per hour. Itis equipped with hydraulic brakes
and a sanding device. Hydraulic jacks and transversc
flanged wheels arc also provided for removing the
machine from the track.

SPREADER - DITCHER

Thisis a heavy, rugged, on-track machine designed
for a multitude of maintenance assignments including
ballasting. With its versatile front plough and adjustable
ballast section blades, the machine can plough and flange
ballast from betwcen the rails to either or both sides of
the track as desired, at the same time shaping existing
ballast or dressing freshly applied ballast on the should-
ers. The spreader-ditchers are also used extensively to
cut foul ballast away from the ends of ties. With the
combined spreader-ditcher and bank sloper winzs, the
subgrade can be levelled, fills dressed, and drainage
ditches cleaned. The machine may also be used to carry
excess material from cuts, widening and contouring them
in one operation.

The spreader-ditcher is generally pneumatically con-
trolled by one operator.  The machine has a total spread
with both wings of 4o ft. or more, with a vertical range
from one foot above to 3 feet below the top of the rail.
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PRESS PARTY TOURS RAILWAY CENTRES

A 14-member Press Party consisting mainly of rep-
esentatives of leading Indian newspapers and News
igencies started from Delhi on January 10, 1955 on a
|-weeks tour of the country to visit places of interest
Il over the Indian Railways. Their itinerary included
risits to Moghalsarai, Chittaranjan, Howrah, Khargpur,
Vizagapatam, Dhanushkhodi, Trichinopoly, Bangalore,
Bombay and Baroda.

Whilst on the Central Railway the press party saw

the passenger amenities provided at the remodelled

station of Gulbarga on the Sholapur Division. In
Bombay they saw the models of Dadar station old and
new and later inspected the remodelled station to see
at first hand the progress effected. They visited the
clectro-pneumatically controlled Signal ‘A’ Cabin at
Victoria Terminus and saw the handling of peak hour
traffic at the Suburban station. They also visited the
Matunga Carriage & Wagon Workshop where they saw
the furnishing of Schlieren coach shells and the building
of Air-conditioned coaches.  They press party was
generally impressed with the fine work done by the
Railways since Independence.
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British Locomotives for World’s Railways

OVER joo EXPORTED TO INDIA IN FIVE YEARS

INCE the war, Britain's locomotive industry has
S exporied to all parts of the world locomotives and
component parts to the value of no less than

£ 100,000,000, says an article in a spectal trade and

transport issue of the Brirish Trade Journal and FExport
World, just published.

Today Britain can oler deliveries of locomotives as
speedily as any other country. During the last five years
the industry has exported no fewer than 405 locomotives
to India, 468 10 Africa, 395 to Australia, and 356 o
other parts of the world. These were all main-line
locos, some of the largest ever to leave Britain.

There have also been numerous ordors for Diesel
locomotives ; these include 30 for Brazil, 25 for Ceylon,
94 for Ircland, and 75 for the Netherlands. Electric
locomotives have also been produced in increasing num-
bers, and these include very large main-line locomotives
for South Africa, Spain and Brazil. In 1953, no less
than 93 per cent. of the total production of the industry
went overseas.

The article recalls that one of the largest contracts
ever placed for railway equipment was awarded last year

to a British firm (Mctropolitan-Vickers).  The Central
Railway of Reail ordered 200 complete railwav coaches,
to be buih and equipped in Britain, and 125 sets of
clectrical cquipment to fit into covaches being built in
Brazil. The contract, financed in part by an Inter-
national Bank loan of $ 12,500,000 was worth about
/7500000,

U. K. MASTER PIAN

Referring to the new 15-year plan to re-equip and
reorganize Britain’s State-owned  railways, the article
observes that oversea buyers interested in this fi2ld  will
watch with interest implementation of various aspects of
what has been called the master plan for British Rail-
ways.  The [ 1,200 million programme, which will
include extensive schemss for clectrification, more Diesel
locomotives, re-planning of stations, and improvement
ot rolling stock and the permancnt way, may, by the
tume it is completed, set new standards of modern

raiiway practice which will serve as a model for the
world.

The potentialities of gas turbine and atomic power for
propulsion are not being overlooked.
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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.
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WESTERN RAILWAY

Concessional Return Tickets to Hill Stations
*

During the period April 1, 1955 to October 31,
1955,

at one and half single journey fares  for the rail

I, Il and III Class concessional return tickels

portion plus two single  journey Jares  for the road
leciable acill  be
stations on the Western Railway to Pathankot (for
Kashmir), Simla, Solan, Dehra

Dun, Kkathogodam (for Naini Tal), Darjeeling, Kurseong,

portion whereger issued  from all

Dharampore (Punjab),

Shillong, Abu Road (for Mount Abu), Ootacamund,
Coonoor, Kodaikanal Road,  Kodaikanal Out-Agency,
Kotagiri Out-Agency and  Pipariya (for Pachmarht)

stations provide(l the chargoable distance Dbetween the

stations is 150 miles or more. Children ocer 3

years and under 12 years of age will be charged

half of the adult fare.  Tickets will be available  for

completion of the return journey for —a  period of
three months from the date of commencement of the
outward journey. No break of journey on the outward

trip is permissible.

Full particulars can be had from the Station Masters concerned.
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14 THE INDIAN RAILWAY ENGINEER

April 1955

The technique of White-Metalling
Carriage & Wagon Bearings

By A. C. Bhattacharya, A.M.1. Prod. (E).

HE adage “ For want of a nail the wheel comes of ”
may be old but is still perfectly true and is equally
applicable in case of Railway Rolling Stock when

for want of a correctly lined bearing very many of them
have had to be taken off the active movement list or a
complete train suffered detention on account of bearing
troubles.

The bearings of Carriages and Wagons arc very
important parts as upon their form and treatment the
well-being of the stock, the tractive force required to
propel a train, and the comfort of the passengers, greatly
depend.

The cfficiency of the bearings not only depends on the
correct chemical composition of the bearing metal but
also on its accurate crystal structure.  When correctly
produced, the chief characteristics present in a metal are :-

(i) Lowest possible co-efficient of friction with the
maximum degree of durability, and

(i) Sufficiently malleable to adopt itself 10 the bear-
ing pressure and permitting the same to
adjust itself readily to any irregularity in the
distribution of load, so that the vehicle can
take its own bearing on the journey.

A bearing being tinned in the tinning bath.

BEARING METALS

The bearing metal or the white antifriction metal as it
is generally called is an alloy of Lead, Tin, Antimony

and Copper or Tin, Antimony and Copper according as
it is a Lead Base or Tin Base Alloy.

‘T'he Lead Base alloy which is used in our country for
Carriage and Wagon bearings consists mainly of three
ingredients, Lead in predominance with a comparatively
small percentages of Tin and Antimony and sometimes
Copper and the standard mixture comforming to Indian
Railways Standard Practice consists of :=  Tin 4.5 to

3
e

The white metalling jig (which illustrates that four
bearings can be poured at the same time)

5-5"., Antimony 14 to 16", Copper 0.75 to 1.25"
and Lead the remainder.  Although the Lead Rase alioy
is cheaper than Tin Base Alloy and is emploved in
Carriage and Wagon bearings because of the stresses and
strain in them being considerably less than those in
Locomotive bearings, it however requires more careful
temperature control because the Tin-Antimony crvstals
which give a bearing metal its hardness, have less
buoyancy in a Tin-base alloy and therefore tend to
segregate less than in a Lead-base alloy, though the
presence of Copper in sufficient proportion to form
Copper-Antimony crystals in the Iead-base alloy counter-
acts this tendency to some extent.

The essential features of a good bearing arc :-
(i) The white metal must wet the brass and stick
to it in perfect metallic union,.

(if) The ingredients should be mixed in

' correct
proportions and cvenly distributed,
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(iii) Correctness of the physical structure of the
hard crystal is maintained throughout the
melting and pouring operation.

vor this reason, it is of great importance that the
correct methods are employed when lining bearings with
white metal to avoid future troubles and from what the
writer has seen, the procedure described hereafter has
been found satisfactory and may be adopted with
advantage,

For keeping the mixture uniform and in order to avoid
the more fluid portion of the alloy alone passing into the
bearing leaving behind the hard Tin-Antimony and
Copper-Tin Crystals in the ladle or pot, it is cssential
to keep the temperature of the metal while melting above
the melting point of the principal ingredient and stir it
gently.  On the other hand overheating must be avoided
as it will tend to impair the crystal structure of the metal
in the following ways -

1. Formation of oxides of Tin and Antimony. Over-
heating accelerates the separation of these two
metals which as they rise to the surface become
exposed to the action of atmosphere and having
a greater affinity for oxygen, readily form into
oxides.

2. Reduction in Tin-Antimony content.

LLAYOUT OF THE PLANT

When dealing with large quantities of bearings in flow
production the layout is as follows :~

One pot for running out of old metal at 500" - 550 C.

An electrically heated degreaser for cleaning the greasy
bearing shell.

A muffle furnace for preheating bearing shells at
200 - 250 C.

Sccond pot for tinning at 300 C.

Third pot to contain the lining metal at 360" - 400 C.

PROCESS

The work of lining the old bearings is done in the
following sequence of operation.

1. Demetalling .= The old bearings are deme.talled at
a temperature of about 500 'Cto get 'r‘ld Of.thc
last traces of old white mcta}. The time
required is approximately 8-10 minutes.

2. Cleaning of bearings :~ It is cssential that the
bearing shell should be cleaned and made free
from all dirt and grease before tinning to ensure
proper adhesion of the white metal lining.
Lack of adhesion between lining and shell sub-
jects the lining to excessive stress and, by
failing to conduct away the hcat generated by
friction, may give rise to excessive temperature
with resultant distortion and cracking of white
metal under working conditions.

The cleaning is done by means of pneumatic
wire brush and by granding which take approxi-
mately § minutes per shell. If the shell is
found to be greasy, it is taken on to degreaser
and kept immersed in caustic Soda bath (15",
solution) for approximately 30 minutes at a
temperature of 100 'C.

The shell is then washed thoroughly in running water
for half hour or so and the water is allowed to drain off
for another 30 minutes. The shell is thereafter tested

Pre-heating orven.
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for anv crack by suspending ic m the air and striking the
samie with a hammer. A good shell gives a clear ring.

3. DPrehearmy :— The shell s then preheated  within
a range of 200 to 250 C in the muffie furnace,
care being taken to see that the 'omperature
does not cxceed 300 € as otherwise the surface
of the shell will be oxidised so as to interfere
with subsequent white-metalling. It 15 some-
times advisable to cover the surface which has
10 be tinned with liquid flux before preheating
to cut down oxidation.

4. Fluxing = Liquid flux which is prepared by
adding 2! lbs. of zinc to 1 gallon of commercial
Hydrochloric acid is then applicd by means of
hand brush to the surface to be tinned. The
sides and back are blanked off by using a white
wash and black lead mixture to prevent them
from uinning, Time taken is generally about
s minutes for the complete operation.
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Tinnmg = A satisfactory method of tinning a

shell is to immerse the fluxed bearing surface
for 5 t0o 10 minutes ina molten tinning bath
containing pure tin for relining with a Tin-base
alloy and an alloy of 50, tin and ;2" lead
for relining with a lead-base alloy and kept at a
temperature of 280 - 300 C. A lower tinning
temperature gives a non-uniform streaky appea-
rance and at higher temperatures, tin gets
oxidised giving yellow stains resulting in poor
adhesion. Every care is taken to ensure that
surface to be lined is tinned uniformly all over
and to do the same the tinned surface is re-
fluxed followed by wire brushing and again
dipped in the tin bath. The process is repeat-
ed at least 3-4 umes and until the best tin
coating i3 obtained. After tinning all traces of
flux are removed by wiping with cotton waste.
A bristle brush may also be suitable specially
where there is danger of fluff in the cotton
waste adhering 10 the surtace of the shell. It
much depends whether the shell is smoothly

A general view of the layout in a white metalling shop.
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machined in the bore or not. Immediately after
tinning and as quickly as possible the shell is
white metalled so that pouring of white metal
may be done before the tinning has solidified.

It is desirable to cover the tinning bath with
a layer of zinc chloride flux to prevent dressing.

6. Metalling :~ For mctalling the shell is secured
in suitable jigs. The mandrel is heated to a
temperature of about 120°-150"C so that it
may be hot cnough to check premature freezing
and cool cnough to give a slight chill to the
white metal surface, the object being to allow
formation of beta (Sn - Sb) crystals in a matrix
of tin-lead-antimony cutectic.

However, carc has 1o be taken that the lining solidifies
from the shell towards the mandrel and therefore the
shell is cooled by spraying with water. This ensures a
strong bond between the lining and the shell.

Sufficient well distributed beta crystals (to carry the
load) are ecssential together with a relatively plastic
component so that the bearing may conform to the
journal rather than vice-versa. If the white metal cools
very fast, the formation of c¢ssential beta crystals will be
arrested and the alloy will lose its antifriction propertics.

Since lead base white metal is not so fool-proot trom
a casting point of view as are the tin base alloys, the
metal having a marked tendency to form shrinkage
contractions just below the pouring gate, a relatively
large pouring gate (about 2 Sq. inch) is provided so as
to give a “ Head” of at least 2 Cu. inches of metal to
feed the contracting mass.

The white metal is then poured from the third pot,
kept at a temperature of 360 - 400 C and covered with
charcoal dust to prevent oxide getting into the bearing,
in a steady stream without splashing and puddled with
clean iron wire so as to release entrapped air.

The foliowing points are to be carefully noted while
pouring metal into the bearing.

(i) To prevent blow holes the metal should be
poured with the mouth of the ladle close to
the top of the shell and every attention should
be paid to see the mandrel or surface to be
lined is free from water, oil or flux.

{i1) The pouring should be at onc point onlv, pre-
ferably in mid-position, slowly at first to
release air entrapped at the bottom of the
bearing.

{ii1) White-metalling of cach bearing should be done
by one pour; therefore the jadle should be
sufficiently large to take adequate white metal
required for one bearing.

(iv) The method of wvertical pouring should be
adopted in preference to horizontal pouring
as in that case the dross, gases, etc., if any
in the metal will rise to the top and escape.

(v) The whole process of tinning and pouring
should be carried out uninterruptedly and
as quickly as possible.

After pouring cach bearing, the mandrel should be
swabbed with a rag moistened with clay wash. This
will leave a thin layer of fine clay dust on the mandrel
surface, which in turn will assist in producing smooth
bearings free from blow holes and other surface defects.
As it is important to keep the shell and mandrel within
the correct temperature it may be necessary after each
pour to cool the mandrel by dipping it in clay wash.
However, the mandrel should never be damp when the
bearing metal is being poured.

7. Testing ;- When the bearing has finally cooled
down it is taken off and suspended in the
air and struck with a hammer for a clear ring
to test proper adhesion of white metal.

For new shells the production linc is entered from
item 2 and is proceeded with as described thereafter.

The process described in the foregoiny paras has given
satisfactory results and though apparently the subject
looks like too simple to deserve any careful attention,
the importance of adopting correct method cannot be
over-emphasized due to its having a direct influence
on bearing efliciency.

Acknowledgments:  The author acknowledges his
indebtedness to the Eyre Smelting Co., Ltd. and to
Heatly & Gresham Ltd. for supplying the photographs
for re-production along with this article.
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Brush Bagnall Diesel Electric Locomotives

GENERAL DESCRIPTION

HE locometve is of the type designated ATA—AITA,
the superstructure being mounted on two bogices,

cach bogic having three axles of which the two
outer axles are motored whilst the centre axle 1s for
carrying purposes only.

The locomotive superstructure has a driving cab at
cach end mounted behind a short, streamlined, nose end
compartment.  The power unit with its avxiliary  equip-

ment and control gear 15 mounted in the mam body of

locomotive. A partition scparates the engine from the
generator and  control  equipment, and  unobstructed
walk-ways are provided on both sides of the powe: unit.

Both duiving cabs are fitted with a driver’s position
and controls on the left-hand side of the cab with an
agsistant driver’s position on the right-hand side of the
cab.  All instruments ¢ssential to the driver are mounted
on a panclin front of the driver and his assistant.
Unobstructed vision for both men is provided by large

driving  windows, fitted with pncumatically operated
windsereen wipers. A powerful headlamp is fired into
the nose at each end of the locomotive.

Immediately behind No. T cab is the main radiator
ducting carrving the radiator fan motor and runner.
Airon drawn through the radiator panels, which are
mounted vertically on ecither side of the locomotive, and
after passing through the twin branches of the ducting
1s ¢jected upwards through a grille in the roof,

Access to the main body of the locomotive is
provided by doors in the cab bulkheads. At No. 1
end, the centre walk-way through the radiator ducting
branches on cither side of the diesel engine; the
generous loading gauge of the Ceylon Railways allowing
sutficient space between engine and locomotive  sides
for the withdrawal of the engine pistons and connecting
rods from the sides of the crankease.

Doors are provided in the partition scparating the
engine and generator compartments and the walk-ways
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continue on cither side of the mam and auxiliary
generators, exhausters, compressor and control equipment
cubicle. Doors in No. 2 cab buikhead  give access into
No. 2 driving cah.

The nose and compartments in - front of cach driving
cab contain a traction motor blower, clectrvally  driven,
which supplies filtered air to the two traction motors in
the bogie bencath,  Access to the nose compartment  is
by removable panels inside the cab and by hinged
louvre panels on the outside of the locomotive nose.

Al auxiliavies  are  clectrically  driven  with  the
exception of the engine cooling water circulating pump,
which is belt driven from the free end of the crankshaft,
and the engine lubricating oil pumps, which are gear
driven from the crankshaft. Power for the auxiliary
machines is taken from the auxiliary generator, which
is mounted on an cxtension of the main gencrator shaft.

The main fuel tank and batteries are slung bencath
the locomotive between the bogies. A separate  fuel
service tank is mounted in the roof of the locomotive.

Due to the bad weather conditions encountered in
Ceylon, which include tropical rain and heavily corrosive
salt atmosphere, special care has been taken to make all
ventilating and air inlet louvres water-proof and anti-
corrosive materials have been used  throughout  the
construction of the locomotive.

DIESEIL ENGINE

The locomotive is powered by a Mirrlee, Bickerton
and Day, Vee-type 12 cylinder, turbo-charged four-
stoke oil engine, with a rating of 1,254 B. H. P. at 850
r. p. m. under normal temperature and  altitude
conditions.

Under site conditions in Ceylon, the engine develops
1,000 H. P. at 850 r. p. m.

The bedplate is of welded construction, andc arries the
crankshaft bearings. The cylinder housing and upper
part of the crankcase are also of fabricated construction
and the complete crankease assembly is solidly bolted
to the bedplate.  The cylinders themselves are of the
cwet” type.

The crankshaft is of solid forged steel and is sup-
ported by main bearings of steel, white metal lined.
The pistons are of light alloy fitted with compression and
scraper rings.  The piston pins are of the floating type.
The connecting rods are of steel *“ H ™ scction and carry
marine type large end bearings consisting of steel-backed
wiite metal shells.
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The twin camshalts are mounted m the cylinder
housing and are driven by spur gears from the flywheel
end of the crankshaft. They are iocated on the outer
sides of the two banks of cylinders, and operate the valve
and fuel pumps through roller ended pus. rods and
tappets.

The engine is force-lubricated from gear type lubri-
catine oil mamps, and a shutdown device is incorporated
which automatically stops the engine when the oil
pressure falls below a certain point, or when the c¢ngine
speed exceeds a certain limit.

The engine cooling water is circulated by a water
pump, belt-driven from the forward end of the crank-
shaft.

The engine and gencrator, which are bolted together
to form a single unit, are mounted on three pedestals
carrying Silentbloc bushes, thus eliminating any possible
distortion of the locomotive underframe being transmitted
to the diesel engine.

ENGINE AUXILIARIES

The engine is started by motoring the main generator
from starung batteries slung beneath the underframe.
Starting connections cannot be made until sufficient oil

pressure has been built up in the diesel engine by an
clectrically driven priming pump,

Fuel oil is delivered to the engine fuel rail under
pressure by an electrically driven fuel transfer pump.
In the event of failure of this pump, fuel is supplied
from a service tank under gravity feed. A semi-rotary

fuel transfer pump is provided for filling the service tank
from the main fuel tank.

Suitable radiators are supplied for the diesel engine
oil and water cooling circuits.

The radiator fan which draws air through the radiators
and expels it through the roof, is driven by an electric
motor fed from the auxiliary generator.

ELECTRICAL EQUIPMENT

The main generator is directly coupled to the diesel
cngine and provides power to the four traction
motors, which are axle hung on the outer axles of the
two bogies. The motors may be connected in series-
parallel, full-parallel or arranged so that an initial

connection in series-parallel is re-grouped automatically to
full-parallel.

Control of the locomotive is effected by varying the
excitation of the main generator and the speed of the
diesel engine. Current for the field excitation of the
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main gencrator, auxiliary machines, battery  charging
and operation of the control equipment is supplied from
the auxiliary generator which is overhung from the main
generator.

The main control cubicle is mounted in the generator
compartment and is provided with doors giving full
access to all equipment mounted in the cubicle. The
cubicle is dust-proof, and special care has been given to
the design of the control equipment to make it suitable
for the arduous conditions of railway working.

The locomotives are arranged for multiple unit opcra-
tion by which means two locomotives arc coupled
electrically as well as mechanically and operated together
by a driver in the leading locomotive.

A single handle on the Master Controller enables the
driver to sclect Engine Starting, Forward and Reverse
positions and all running notches.

I.ead acid batteries of 192 ampere-hour capacity are
provided for starting the main power unit and for
supplying the necessary auxiliary power when the  diesel
engine is not running.

The driving axles are fitted with tubes for the axle
suspension  of the traction motors, the nose of cach
traction motor being suspended by a flexible link from
the centre transom.

The traction motors are fitted with roller bearings
for both the armature and suspension bearings. The
drive from the motors to the axles is taken through
single reduction gearing ; a pinion on the armature shatt
meshing with a resilient gear wheel on the road axle.

BRAKE EQUIPMENT

The locomotive is fitted with twin  Waestinghouse
reciprocating exhausters, clectrically driven, to provide
vaccum for the train brakes.  The  locomotive
itself is braked by compressed air brakes, four brake
cylinders being fiited to cach bogie and operating clasp
brakes on all wheels. A Westinghouse compressor
provides compressed air for the locomotive brakes, and
also for the control and other auxiliary cquipment.

The driver’s brake controls consist of' a vacuum brake
valve which operates che train brakes and automatically
operates the locomotive brakes through a proportional
valve. 'This valve ensures that the locomotive air brak-
ing is applied in direct proportion to the vacuum braking
on the train. A separate brake valve is supplicd which
gives independent braking on the locomotive when
required.
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A hand brake for the locomotive is also provided in
cach driving cab.

CONSTRUCTIONAL DETAILS
Underframe

The underframe 1s constructed of tour main rolled
steel “ 17 sections, which are reduced in depth over
the bogies by means of flame cutting and welding alony
the neutral axis, in order to provide clearance for the
bogics between underframe and rail head.

The two outer main members terminate at the bogie
centre cross members, to which they are wclded, but
the inner main longitudinals continue and are welded
integral with the fabricated drag box.

Cross members, which are riveted to the main longi-
tudinals at various points along the underframe, carry
channel section sole-bars and an unbroken deck of steel
plate covers the underframe skeleton.

SUPERSTRUCTURE

The superstructure is constructed in sections com-

prising the two cab ends, two sides, and three roof
sections.

All the superstructure is constructed of 14 gauge steel
sheet welded to frameworks of angle and top hat section.

Entrance doors to the locomotive are provided on each
side of both driving cabs. Top hatches in the roof

LOCOMOTIVE DETAILS

Locomotive Weight

Track Gauge

Maximum Height

Maximum Width

Length over Buffers

Bogie Wheel Base

Bogie Centres

Minimum Curve Negotiable

Clearance from Gearcase to Rail Head

Capacity of Fuel Tank—main

—service

Wheel diameter—motored

—carriet

LOCOMOTIVE PERFORMANCE

Maximum speed

Starting Tractive Effort (26", Adhesion)
Tractive Effort (1 hour rating)

Tractive Effort (continuous)

Estimated Range with Full Fuel Tanks

April 1955

section permit casy access to the cylinder heads of the
diesel engine, and the roof itsclf is casily removable for
major overhauls or complete removal of the power unit.

Port-holc type windows are provided in the sides of
the engine and generator compartments, and 1ull drop
windows are provided in the cab doors and side windows.

BOGIES

The bogies are constructed from box type side frames
of welded construction joined by a heavy fabricated

steel centre transom, and by two channel members
as headstocks.

The weight of the locomotive is carried on the centre
bolsters of the bogies. Each bolster rests on eight nests
of coil springs carried on two spring planks, one on
each side of the centre carrier axle of each bogie. The
spring planks in turn are suspended by swing links from
the bogie side frames.

The leaf springs for the axles are carried internally in
the hollow side frames, suitable openings being
provided for inspection and withdrawal, whilst the coil
springs are situated below the bogie frames.

Roller bearing axle boxes are fitted in manganese stecl
horn guides, which are replaceable.

Electro-pneumatic sanding gear, operated from a foot
pedal in the driving cabs, is provided for the outer axles
of each bogie.

87 tons

5' 6”

13" 34"
10' 37"
50" 9"

10° 6"
27" o”

5 chains
41"

775 gallons
75 gallons
37

37 OII

55 m.p.h.

33,700 lbs.

30,000 lbs. at 9.2 m.p.h.
24,600 lbs. at 11.7 m.p.h.
750 miles

for efficiency and economy

treat FEED WATER
¢o LOCOMOTIVE BOILERS

with system

TRADE MARK

o »

Photograph of the inside of a loco boiler

insi loco boiler
Photograph of the inside of a with ‘Alfloc’ treatment

without treatment

Avail of the world-wide experience of

Enquiries to :
{MPERIAL CHEMICAL INDUSTRIES (INDIA) LTD.
Calcutta Bombay Madras Kanpur New Delhi
Ahmedabad Amritsar Bangalore Cochin

1ICG 321
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DIESEL. ENGINE DETAILS

Maker

Type

Output at Sea level and normal temperature and
Humidiy conditions

Developed continuous Power ar Site

Bore

Stroke

Number of Cylinders

Superchargers

Exhaust Temperature ‘Cylinder outlet full load)

Lubricating oil pressure

ELECTRICAL EQUIPMENT DETAILS

Main Generator
Continuous Rating

Auxiliary Generator
Continuous Rating
Traction Motors
Number per Locomotive
Continuous Rating

1 Hour Rating

Gear Ratio

Radiator Fan Motor
Continuous Rating

Traction Motor Blower Motors
Continuous Rating

Exhauster Motors

Continuous Rating

Compressor Motor

AUXILIARY EQUIPMENT DETAILS

Compressor
Working Pressure
Exhausters

Type

Normal Speed

“ Release” speed
Batteries
Number of Cells
Capacity
Traction Motor Blower
Output

Radiators
Axle Box Bearinge.

Mirrlees, Bickerton & Day
JS12vT

1,254 H.P. at 850 r.p.m.
1,000 HP. at 850 r.p.m.
93"
12

‘Two, Napier type TS200/1
750 F./850 F.

30 lbs./sq. inch

Brush Electrical Engineering Co. Itd.
850 r.p.m. 652 kW'. 630 V. 1,035A.
850 r.p.m. 652 kW. 750 V. 870A.

Brush Elcctrical Engineering Co. Ltd.

8sor.p.m. 35 kW., 110 V. 3I8A.
Brush Electrical Engincering Co. Ltd.
4

196 H.P. 315 V. 517.5A.

225 H.P. 315 V. 610A.

82:16

Brush Electrical Engincering Co. Ltd.
110V, 3.1 H.P./12.6 H.P,

32'T15A. 600/960 r.p.m.

Brush Electrical Engineering Co. Itd.
110 V. 5 H. P. 1980 r.p.m.

Brush Electrical Engineering Co. Ltd.
110 V. 3/6.05 H.P. 29/55A.

600 1,115 r.p.m.

Westinghouse Brake & Signal Co. Ltd.

Westinghouse Brake & Signal Co. Ltd.

85/100 lbs.fsq. inch
Westinghouse Brake & Signal Co. Ltd.
4-cylinder reciprocating (4V 110)
600 r.p.m.

I,IIS r.p.m.

D.P. Battery Co. Lid.

48

192 amp.-hours ‘@ 5-hour rate
Sturtevant

2,940 cu. ft. per min.

2,170 r.p.m,

Serck Radiators Limited

The Skefko Ball Bearing Co. Ltd
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PORTABLE ELECTRIC TOOLS

By F. W. Hughes, M.ASEEL. %

rapidly increased the usage of portable electric

tools in industry. Morcover as such tools have
been developed for industrial applications, they have also
been applied by garages as well 4s in small workshops by
the home craftsman. This article, therefore, offers
advice in the selection and use of such tools not only to
the industrial but also to the domestic user.

THE practice of ‘ bringing the tool to the job’ has

There are a number of factors that should be consi-
dered in determining the best model of portable electric
tool for a specific job. Before purchasing a tool, it
should be examined in regard to its weight, spindle
speed, suitability of shape, safety features and case of
maintenance. A tool may be favoured because of its
light-weight, yet it may not have a motor powerful
enough for the job in hand, since tool weight and motor
horsepower are generally rougnhly proportional. At the
same time, it is slow and uneconomical to use a heavy
tool when a light tool can do the job equally well.

The spindle speed of a protable tool is usually
established to suit its application. If the speedis too
high in relation to horsepower, the tool may stall in
operation. But a tool of the same horsepower with a
lower spced has more torque and is less apt to stall.
For proper application to the job, it is considered Ly the
present writer that the relationship should be such that
the speed under load can drop off to betwecen two-thirds
and one-half of the no-load speed.

A large tool with a low speed will, of course, have
ample torque to drive a small cutter, but at a rate that
is too slow to give a satisfactory output. Thus, there
are the two extreme conditions, firstly, a speed too high
for a motor that is not strong enough, so that the tool
stalls and, secondly, a motor strong enough but too
slow, so that time is wasted.

Proper cutting speeds must also be considered in
determining spindle speed. If spindle speed is excessive
and the motor of the 100l strong enough to sustain the
speed under lead, the cutter will burn. A tool with a
lower spindle speed and possibly a less powerful motor
is indicated for this situation.

No-load spindle speeds recommended for various sizes
of portable electric drills are indicated in Table I.  The

7

*\SaleisRe;arch Engineer, Black & Decker Lid., Harmondsworth, Middlesex, England.

speeds given are for drilling mild steel. For soft
materials, such as aluminium, these speeds can be
practically doubled. For harder or tougher materials,
such as stainless steel or Monel metal, these speeds
should be about one-half of those given.

TYPE OF HANDLE

The smaller portable electric tools, such as drills and
screwdriver gencrally have a pistol-grip-type handle.

It is better to use a too! that is powered to do a job eastly

than an undersized tool that might be overloaded.

This permits the tool to be held securely and com-
fortably with onc hand. For medium-sized tools, where
there is more over-hung weight, a closed end handle is
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better.  An auxiliary side handle on low-speed high-
torque maodels lets the operator use both hands to resist
any tendency of the tool body to turn. On the larger
drills and screwdrivers, side handles or pipe handles
{usually located opposite the switch handle) are  essential
to give the operator good control over the tool.

Closed handles afford the best control for portable
saws. For grinders and right angle sanders, straight
end handles are preferred. The sanders preferably  have
an auxiliary side handle at the spindle end.

ELECTRIC CABLE

Every tool should have a suitable motor switch,
conveniently located. This switch is generally of the
instant-release type.  On tools hike drills, screwdrivers
and tappers, the switch can have a pin for locking it in
the ‘on’ position. But on tools with cutting blades, like
saws, there should be no arrangement for locking the
switch ‘on’ so as to product the operator. Still other

Safety instructions should alwavs be heeded,

tools, hike grinders and sanders, are equipped with plun-
ger or toggle switches. It is important that all switches
be located and protected so as to avoid accidental
operation,

Even if the tool is designed for light service, it should
have a substantial cable of sufficient size to carry the full
load current to the motor.  Where an extension cable is
needed, this should be substantial enough to carry the
current without too much loss in line voltage.  Lighting
flex should never be used for electric tools.

In Table Il are shown wire sizes for various ampere
capacities and wire lengths for 220 volt tools. These
figures actually represent the wire section necessary and
this cross scctional area may be made up of the requisite
number of wires of any smaller diameter. Data are based
on a current equivalent to 150 per cent of the full load
with a loss in voltage of not over § volts.  For 115 volt
tools, the wire size indicated for twice the cable length

f

i
L

In the grinding aperation illustrated there

is a suitable guard over the wheel and the operator wears voagles
ROIEICS.
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required should be used.  The words under the size
represent the recommended insulation.

“ue motors of portable electric tools are normally
designed to operate satisfactorily with a variation in their
nominal voltage of up to 6 per cent.  Any greater varia-
tion has a pronounced effect on the motor performance.
A 10 per cent drop in voltage reduces the power of the
motor about 20 per cent and the speed of the operation
at full load falls off considerably.

The necessity for using the proper rating of cable is
obvious. On the other hand, with an increase in voltage,
motor speed increases as well, with the possibility that
the motor will overheat if operated over an extended
period.

EARTHING

All British cleciric tools to-day are supplied with a
three-core cable. The third wire, having green-coloured
insulation, is for earthing.  One end of the earth wire is
connected to the tool housing and the other end should
be connected to a good earth contact, such as a water
pipe, conduit or copper rod driven into the earth. Earth-
ing is particularly important when tools are being used in
a damp area or inside of a tank, or on metal structures
that are themselves earthed. The earthing connection
should always be made before the current supply connec-
tion is made.

Some wiring systems are supplied with three-pole
earthed socket, in which case the cable can be equipped
with a three-pole plug. The prong to which the earth
wire is connected is longer than the two other prongs,
so that an earth is automatically made before the current
can flow through the power wires.

CARING FOR THE TOOL

With few exceptions, the gears in portable electric
tools are grease lubricated. The lubricant will remain in
the gearbox for quite a long time. When it becomes
necessary to replace it, all the old grease should be
removed and the box thoroughly cleaned. A grade of
grease recommended by the manufacturer of the tools
should be used. Care should be taken not to fill
the gearbox more than one-half to two-thirds of its
capacity.

Ball bearings in tools so equipped are usua.lly perma-
nently sealed. They should never be put in cleaning

For production work, portable tools can frequently be
mounted on a bench stand in order to minimise

operator fatigue,

fluid, as this removes the grease, which cannot then be
replenished. If the tool has sleeve bearings, they are
usually self-lubricating.  Other sleeve bearings can be
oiled through a ball valve on the tool.

TABLE 1

No-load spindle speeds for
portable electric drills

Drill Capacity No-load spindle speed,

in inches r.p.m.

h 1,700 10 2,500
i 600 to 900
L 400 to 650
i 350 to 550
i 300 o 450
§ 250 to 375
1

225 to 350
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For over fourty years HENSCHEL & SOHN have executed important
and notable orders for the Indian Railways. These well-established
relotions are continved by further substantial locomotive orders
received from India in recent years.

The picture shows WG locomotives in the erecting shop of the
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TABLE

April 195§
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Size of extension cable for portable electric tools
(Based on current equivalent to 150", tull load of tool and a voltage drop of approximately § volts)

Name Plate Rating of Tool

in Amps 0to 2.0 2.1 t0 3.4

Distance in Feet

2§ 20 20
3 core thin standard

50 20 20
3 core thin standard

75 20 18
standard standard

100 20 18
standard standard

200 18 18
standard standard

300 18 16
standard standard

3.5 t0 5.0 5.1 to 7.0 7.1 to 10.0
Wire Sizes (S.W.G)
18 18 16
standard standard standard
18 18 16
standard standard standard
18 18 16
standard standard standard
18 16 16
standard standard standard
16 16 —
standard standard standard
16 _ —
standard

Note :  If voltage is already low at the source, have voltage increased to standard, or use a much larger cable than
listed in order to prevent any further loss in voltage

Brushes are readily removed for inspection. If worn
to less than about } in. length, they should be replaced ;
otherwise the motor will are badly and damage the
commutator. If the commutator shows roughness, it
can be smoothed with fine sandpaper. A smooth, dark
brush track on the commutator is normal.

The switch should operate freely. There should be no
likelihood of it sticking in the ©on’ position with the
possibility of causing an accident The cable connections
with the switch and plug should be tight. If the cable is
worn it should be replaced with another of the same
size.

SPECIAL FEATURES OF TOOLS

Portable electric screwdrivers usually contain a clutch
that disengages the drive when the screw (or nut) has
been tightened sufficiently. There are three general type
of these tool. In one type, there is a positive clutch,
enabling the operator to control the release of the driving
torque by the pressure he applies.  This screwdriver is
ideal for driving for wood screws, where torque increases
constantly and varies widely. It is not recommended for
use in metal assemblies, unless by experienced operators,
since the sudden increase in torque when the screw is
tightened can cause damage and injury.

In the second type, the clutch of the screwdriver is
adjustable. Here the release of the driving torque is not
controlled by the pressure applied by the operator but by

a change in tension of a spring against which a jaw of the
clutch operates. Once the value of torque is set, it
remains fairly constant until the jaws of the clutch wear
appreciably.  This type of clutch is preferred to a
positive clutch for driving machine screws and fasteners
in metal assembly work.

The third type of screwdriver, the impact wrench,
employs a driving torque releasing mechanism that is
not controlled by the pressure applied to the tool or by
spring tension. Its construction is such that there is
practically nc torque reaction transmitted to the operator.
Tool size must be carefully chosen to suit the work,

because the impact can create stress beyond the elastic
limit of the fastening device.

Portable electric grinders have an elongated gear
housing which can be grasped by the operator’s hand.
‘The grinding wheel is mounted directly on the end of
the spindle. If the tool is inadvertently dropped or hit
against an object so as to damage and possibly crack the
wheel, there is the danger of having the wheel fly apart.
Before using a wheel, it should be examined for cracks

by being sounded with a solid picce of wood, such as a
hammer handle.

A maximum surface speed of 6,000 ft. per minute
should be cbserved for the general run of vitrified wheels.
Special bonded wheels can run at a higher speed and
require separate consideration. A quick way to check the
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surface speed (in ft./min.) is to multiply one-fourth of tl.lc
wheel diameter in inches by the speed of the spindle in
revolutions per minute. For protection, the operator
should always wear goggles and a suitable guard over the
orinding wheel is mandatory.

Electric saws are usually equipped with a lower guard
that recesses into the upper guard as the tool enters the
cut and springs back over the exposed portion of the
blade after the tool completes the cut. If the lower guard
ever sticks and fails to spring back, the saw should be
disconnected from the power source before any attempt

Unless portable electric tools are fitted with explosion-
proof motors, they should never be used where there
are inflammable dusts or vapours, because of the arcing
between the brush and the commutator. Tools
subjected to an excessive amount of moisture should be
disassembled, cleaned and baked dry. Otherwisc the
motor is likely to be earthed, thus endangering the
operator.

Table I1I shows some of the most common causes of
portable tool failure together with suggested means of

is made to rectify the condition.

correction.

TABLE II1

Possible causes of trouble in portable electric tools

Fault

New tool, motor does not operate

Tool has been in service, but motor
does not operate. Takes no current

Motor hums and takes heavy current,
but does not operate

Motor operates abnormally. Slow,
jerky excessive sparking at com-
mutator, runs hot

Motor operates at excessive speed,
gives poor operating performance

Ring of fire visible around the com-
mutator

Motor overheats, solder thrown from
connections to commutator bars

Operator gets shock

Check for

Brush stuck in holder, not making
contact with commutator

Poor contact at the socket
Broken conductor in cable

Worn out brushes

Switch not making contact
Open circuit in field coil
Two or more open coils in arma-

ture

Short circuit in field coil

Short circuit in armature. Charred
insulation may give location of
short circuit. Solder may be
thrown from connections to
commutator bars effected

Partial short circuit in field coil

Open circuit in armature

Overload voltage too low
Dull cutter, requiring heavy
pressure

Motor ventilation poor
Earthing wire not connected

Carbon and metallic dust on brush
holder insulation

Remedy

Remove burr from brush holder

Replace plug
Cut off broken end or install new
cable

Replace brushes, preferably by those
recommended by tool manufacturer

Repiace complete switch mechanism
Rewind or replace field coil

Rewind or replace armature
Rewind or replace field coil

Rewind or replace armature.

Note : An accumulation of dirt with
carbon and metallic particles bet-
ween commutator bars can cause a
short circuit

Rewind or replace field coil
Rewind or replace armature

Use heavier extension cable
Sharpen cutter
Clean vent holes of motor housing

Connect earth wire
Clean brush holder insulauon



SURVEY FOR TWO NEW LINES IN BOMBAY STATE

The Ratlway Board has sanciioned a wrathe survey
to be carried out by the Western Railway  Adminisiration
for Metre Gauge lines between Bhaili and Bhadran ad
Sojitra and Dhoika, ex-Baroda State territory.

Work on the construction of the Bhaili-Bhadran and
Sojitra-Dholka projects was started in 1949 as a famine
rehief measure.  After the micrger of the Buaroda State
Railway with the ex-B. B. & C. I. Railway. further
construction work was <topped - October, 1949, due
to the then prevailing financial position.

The Railway Board has now decided to have the
traffic prospects of these projects re-examined with a
view to arriving at a final decision in regard to the
construction of these lines.

NEW 44-MILE RAIL LINE 'O BE CON-
STRUCTED~ALTERNATIVE ROUTE
BETWEEN KANDLA AND DELHI

The Railway Board has sanctioned the construction of
a new g4-mile Metre Gauge Railway line from Bhiladi
to Raniwara, on the Western Railway. When completed
the new line would connect the Kandla-Deesa line with
Kantwara and join the Metre Gauge system in Jodhpur
with the Metre Gauge systems in Saurashira and  Kutch.
It will also provide an alternative main line connection
between Kandla and Delhi as well as other important
points on the Merre Gauge system.  The new route will
provide a shorter connection between Kandla Port and
a large portion of its hinterland in Rajasthan, Pepsu
and Punjab.

The Bhiladi-Raniwara link will reduce the pressure
on the line between Palanpur and Marwar Junction, and
the Railways will be able to better handle and carry the
large volume of traffic expecicd i develop at Kandla
Port for carriage to and from the hinterland.

““

FOR
RAILWAY WAGONS

SPRINGS, DROP STAMPINGS
AND FORGINGS

SEND YOUR ENQUIRIES TO

- INDIAN STANDARD WAGON CO., LTD.
HOWRAH

Works at BURNPUR
MANAGING AGENTS

MARTIN BURN LIMITED

12 MISSION ROW, CALCUTTA |
Branches: New Delhi Bombay Kanpur

MSWx. ¢
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25 Years of Railway Oil Engine Building

By A Special Correspondent

Paxman & Co. Ltd. began to build its first railway

diesel engine, and 24 years since that engine was
put to work. With the exception of the war years,
when immensely increased production facilities were
devoted to marine and a few stationary applications,
building for rail traction has been continuous since 1934,
first with small engines for shunters and later with larger
types for line service,

J:'I‘ is now just a quarter of a century ago since Davey,

The first engine itself, however, was not so small.
Indeed, for the time - 1929-31~1it was in the medium
class. It was a notable engine installed in a notable
locomotive. Yet one must record that the combination
did comparatively little work. The engine was notable
in being of the Stevens all-welded steel frame type. The
locomotive was notable in being the first diesel loco-
motive 10 be bullt by a Britisu ia.lwvay,

The first Paxman railway oil engine—Year 1931
400 h.p. at 750 r.p.m.  All-welded steel frame.

This was L.M.S.R. No. 1831. The frame, wheels
and chassis were those of an old Johnson 3F o-6-0T
steam locomotive ; on them were mounted the Paxman
400 b.h.p. six-cylinder oil engine and a Haslam &
Newton hydraulic transmission. This transmission was
of the hydrostatic type with high fluid pressures and
temperatures which led to troubles. These might have
been overcome by more persistent effort; but the time
then was barely ripe for railway diesel locomotives in
England, and nothing more was done until the four

9

Hunslet and two Hudswell Clarke diesel-mechanical
locomotives were set to work on the same railway in

1933-34.

The engine, of the Paxman VXS class, is worth more
notice, not only because it was the first of its type, but
also because its constructional principles were developed
and used extensively in later years in U-class submarines,
being then known as the Paxman X range. The post-
war development was the RPL series, with ¢ in. by 12
in. cylinders and a top speed of 750 r.p.m., and with
outputs up to 1,420 b.h.p.

At that time (1929-30) welding as applied to diesel
engines was in its infancy. The Stevens welded frame
sought to gain strength and lightness; but its leading
feature was a close mechanical interlocking of the various
constituents before they were welded up, so rtaking all
the firing stresses through the material away from the
welds. Top and bottom deck plates and the side
members were all interlocked together in this fashion
with each other and with the main transversals which
carried the main shaft bearings.

This first engine had six 9 in. by 12 in. cylinders and
was set 10 give 412 b.h.p. output at 750 r.p.m. It was
about 30 per cent lighter in specific weight than the
Paxman cast iron engine of the same period. Similar
construction was used in the second Paxman railway oil
engine, the 6VZS, though this was a smaller model of
198 b.h.p. top output from six 6} in. by 10 in. cylinders
at goo r.p.m. It was installed in the fourth Hunslet
shunter for the London, Midland & Scottish Railway in
1934, the well-known L.M.S.R. No. 7054. Unlike its
predecessor it has had a long record of successful service
on the L.M.S.R. and at Government depots. It is still
in being; and at the moment both locomotive and
engine are undergoing heavy overhaul at the Hunslet
Engine Works preparatory to taking up fresh service
after a working life of 20 years.

From that time on until the beginning of the war
Paxman railway deliveries were of two main types: first
the RQ and RQT engines of 11 b.h.p. per cylinder at
1,000 r.p.m., mainly installed in small locomotives for
export; and, secondly, the RW and RWT engines of
150 to 200 b.h.p., mainly for industrial locomotives in
this country.
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It was with the small RQ engines that the Ricardo
combustion chamber was introduced into Paxman
practice, and it has remained cver since in all models for
railway work unti! the recent introduction of the powerful
YL series, for 1t was, and 1is, considered that s
combustion qualities over a wide range of load and
speed, and over a wide range of engine conditions,
coupled with low exhaust temperatures, are worth retain-
ing for many traction installations.

The RQ is a simple conventional cast iron frame
engine of 2, 3, 4, 5, 6 and 8 eight cylinders. It has
been much used by a number of locomotive builders
such as Hunslet, Hudswell Clarke, Barclay and Baguley ;
and especially by Fidberd, who, for example, supplied
nearly 30 locomotives powered by the RQ to the West
African goldfields. In a post-war flameproofed version
it has been installed as standard by the North British
Locomotive Co. Ltd. in the 1oo h.p. North British
Miner underground mines locomotives for the N.C.B.,
for Rhodesia and Australia,

In general design and details the RW engine was verv
similar to the RQ, but had si{ in. by 7 in. cylindcr.s
giving a normal traction output of 20 b.h.p. per cylinder
at 1,0co r.p.m. Both RQ and RW types had special
traction mountings in the form of bearers, and both were
equally suited to mechanical or electric transmission.

At the time war broke out, another class of enginc
was being constructed for locomotives. This was the
RZ type, in which a Ricardo head was combined with
cast iron frame construction and a cylinder size of 6.7/8
in. by 10 in. One of these, a six-cylinder unit with
an output of 277 b.h.p. at 1,000 r.p.m., was installed
in the Hunslet eight-wheeler for local freight and heavy
port shunting duties on the standard-gauge Trinidad
Government Railways in 1940, and is still at work there
with the original engine and principal components.

Before this, however, the company had taken initial
steps along an altogether different line. With the growth
of diesel traction in the 1930s, especially of powerful
railcars and railcar-trains, Edward Paxman became
convinced that a lightweight quick-running engine was
essential ; and, as he viewed it, the top power of such
a range would nced to be up to the four-figure mark.
Such an engine lined up also with his views on a high-
speed marine engine for light fast craft. Therefore what
came to be known in the Paxman list as the VRB range
was designed, and prototypes and a few commercial
models were built before the outbreak of war.

This series comprised 8-, 12—, and 16-cylinder V
engines of almost phenomenal characteristics for their
time. Paxman’s idea was to built ’em light and then
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The Second Paxman-engined diesel locomotive, 193 L.p.
Built in 1934, this locomotive is still at work

after 21 vyears of service,

increase the scanilings if experience showed that more
strength and rigidity were wanted, though he was already
fully aware of the desirability of a most rigid frame, and
introduced into these engines a feature found in Paxman
practice to this day, viz. a crankcase with exceptional
lateral rigidity at the crankshaft centre line. Another
feature retained to the present time  was the 7 in. by 73
in. cylinder size in combination with a Ricardo head.
The original intention was to build naturally-aspirated
engines up o 1,000 b.h.p. maximum output, and then,
when these had been thoroughly proved in service, to
cater for any increased power by the incorporation of
the Buchi form of exhaust-gas pressure-charging.

Top speed of these engines was 1,750 r.p.m., and at
that rate the output per cylinder was 62} b.h.p. and the
output per litre 12.8 b.h.p. 'The piston speed was then
2,260 ft. per min. and the b.m.p. 95 Ib. per sq. in. On
test, b.m.p.s. of 131 1b. per sq. in. at 1,000 r.p.m. and
126 lb. at 1,500 r.p.m. were attained ; and at 1,000 r.p.m.
the specific fuel consumption was below 0.4 1b. per
b.h.p. hr. for all brake mean pressures between 60 and
107 Ib. per sq. in. In cast iron construction a dry
weight of about 9,000 Ib. for the 16-cylinder engine
gave a specific weight of just 9 Ib. per b.h.p; but
models with Hiduminium light-alloy framing and heads
of the same material were available, with a weight of
53 Ib. per bh.p.; and an even more special light-alloy
model of 5 Ib. per b.h.p. was ‘on the stocks ’

Such was the position at the beginning of the war.
The years 1939-45 are not directly part of the railway
story. They are a saga in themselves, and the tale of
the design and enormous production of the tank land-
ing craft engines —the 12TPM in Paxman classification -
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has been graphicallv told by P.N. Everett. The traction
history may b taken up again with the adaptatior of
the TPM 'nginc to railway work, and the making of it
intoe  medium-weight medium-speed engine of excep-
.onal reliability for use in cither railcars or locomotives,
and knewn es the RPH.

The TPM had boen designed quickly, and it had been
designed originally for the conhned space of a tank-at
first in conjunction with electric transmission, and then
modificd for hydraulic drive. This project was not
actually carried out, but for reasons of quick production
the design features resulting from the extremely limited
space in tanks were retained when the engine  was
selected for tank landing craft.  Further, use had to be
made of materials then readily available; and the engine
had to be suited to quick production methods which
involved much decentralisation of manufacture and sub-
assembly preparation. In fact, there were never less
than 255 works in harness tozzther producing parts.

Though the 12VRB high-speed engine of 1938-39 was
taken as the design base, the output characteristics
were brought down and the scantlings increased, for it
was realised that reliability in critical situations invelving
bad operating conditions was essential. As built, the
speed of the resulring 12-cylinder 500 b.h.p. engine was
limited to 1,375 r.p.m., the piston speed to 1,770 ft. per
min., the b.m.p. to 81 lb. per sq. in, and the dry
weight to 14 1b. per b.h.p. More than 4,000 of thos,
engines were constructed, the intensive experience with
which proved a splendid background for the evolution
of today’s Paxman RPH railway oil engines.

Production was the first principal post-war problem.
The greatest possible works output had to be maintained
coincident with a change-over from war-time to peace-
time labour and materials conditions. Thus it was not
until 1950 that the RPH-I engine began to appear ; and
appropriately the first two went to British Railways—one,
a 16RPHXL pressure-charged unit set to 827 b.h.p. to
the London Midland Region for the mixed-traffic Bo-Bo
locomotive No. 10800, and the second, a 12-cylinder
naturally-aspirated engine, to the Southern Region for
the 500 b.h.p. shunting and freight transfer locomotive
no. 11000 with S.S8.S. gearbox.

The changes made to the RPH-I engine compared
with the TPM were the major ones needed for traction
work, but this new engine was considered only as a first
stage, to last over the period of transition covering the
works tooling up for increased production, and the
introduction of a quality-control department responsible
directly to the managing director.

WR o e :
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Paxman light-weight high-power engine of the year 1938

1,000 h. p. at 1,750 r. p. m.

The second stage, with every detail and all charac-
teristics and mountings intended specifically for traction
work, was not completed until the beginning of 1953
with the introduction of the RPH-II range. The
suffixes X and L attached to the classificaiion mean
‘pressure-charged’ and ‘locomotive’ respectively,  For a
short time, solely to provide customers with engines of
their needed output at a time when production had to
be concentrated, a six-cylinder engine of 250/300
b. h. p. was supplied using the 12-cylinder V crankcase
and mounting only one bank of cylinders, the top deck
of the other bank being blanked off and used to carry
auxiliaries.

The RPH-I range, however, has operated with success
in several remarkable applications with electric,
mechanical and hydraulic transmissions; su.h as the
Norwegian ‘Snoggtog’, or ‘Lightning Trai .$’, running
between Oslo and Bergen; the Hunslet locomotive of
500 b. h. p. which achieved such outstanding pertor-
mances on British Railways (see Inst. of Locomotive
Engineers, paper No. ;22) before being shipped to the
Paita-Piura Railway in Peru; at 13,000 ft. altitude in
railcars of the Bolivian National Railwavs; and in a
large number of steelworks locomotives in Great  Britain,
in which field the RPH is probably the most widely
applied of all British oil engines. Two of the pressure-
charged ‘sixteens’ set to 800 b. h. p. each alsn replaced
old Sulzer engines in one of the well-known mobile
power-houses operating the Buenos Aires suburban
traffic of the General Roca Railway of the Argentine
National system.

The present RPH-II range now comprises 4- 6-, 8-
and 12-cylinder naturally-aspirated engines with raction
outputs of 167, 250, 333 and 509 b. h. p. respectively;
and 12-cylinder and  16-cylinder  pressure-charged
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Paxman 12 RPHX-I1 pressure.charged engine of 625
h.p., built in 1955 for the diesel-hydraulic locomotives
being supplied to the Kanla-Deesa line of the Indian

State Railways.

engines with outputs of 625 and 833 b. h. p. respectively
at 1,250 r. p. m.  The rating itself ts the top output as
limited by the travel of the fuel injection pump rack,
for Paxman believes the true railway rating of an oil
engine is simply the maximum the driver can get out
of it.

The general design is so weli xnown that only a
couple of points concerned with the RPH-II need
of points concerned with the RPH-II need emphasis.
First, the series is designed to cover a power range of
160 to over 800 b.h.p.—or 160 to 1,600 b.h.p. per loco~
motive—with duplicate and interchangeable wearing and
renewable parts, and all essential details the same,
except for such constituents as the crankshaft and crank-
case which must vary with the number of cylinders, and
the pistons and camshafts of pressure-charged engines
which must, of course, be slightly different from those
ef normal engines. Secondly there is the great trans-
verse strength of the crankcase and main bearings, which
has been supplemented by a shaft with a diameter 714
per cent that of the cylinder bore and a pin diameter 66
per cent. of the bore, this giving a very stiff shaft
system. This combination of stiff shaft and great
lateral rigidity of the frame has been recognised as one of
the prime requisites in enabling a railway oil engine to
run big mileages between general overhauls.

All the RPH-II engines are of the V type, and, again,
this means an inherently stiff shaft and frame system
with the short 4-cylinder and 6-cylinder models, with
their special counterbalance shafts to eliminate the
effects of the secondary forces; and it also means that
these two engines—up to 313 b.h.p. when pressure-

April 1955

charged—are short ¢nough for transverse mounting in
railcars,

Installations of the Mark Il engine are found in
Western Australia, New South Wales, Mauritius, ‘where
the locomotives concerned work over 1 ta 27 grades,
Tasmania and in England. In new South Wales two of
the 12-cviinder 500 b.h.p. engines are fitted tn cach of
10 freight-transfer locomotives of 1,000 b.h.p. which
operate between the big marshaliing yards and traffic
concentration points in the whole Sydney area, with
loads up to 9oo tons. When opened up for an inspec-
tion after 1,600 hr. and 8,175 miles of heavy haulage,
the pistons of the first one were found in perfect condi-
tion; all rings were quite free and there was no carbon
buttd up whatever. Big-end, main and gudgeon pin
bearings also were in splendid condition, with no
defects. These RPH-II engines have been used as
standard by the North British Locomotive Co. Ltd. in
its standard shunting and mixed-traffic diesel locomotives
up to 833 bhp.; and by the Yorkshire Engine Co.
Ltd. in its standard 275 and 400 b.h.p. dicsel-clectric
shunting locomotives.

Apart from the old original 400 b.h.p. engine for the
L.M.S.R., Paxman ‘began small’ and gradually built
up the power output; but in all models the keynote of
design was 1o attain great reliability with the merely
nominal and often indifferent maintenance which is ail
that can be given in many instailations. That is why
the speeds and  characteristics of the light-weight proto-
types which showed such great promise in 1938-39 have
not been offered in the post-war market. But the gamut
of Paxman experience in welded frames, high-speed
light-weight, medium-speed medium-weight, and relia-
bility and dependability under appalling working condi-
tions have now been concentrated in the new YL engine,
which in output begins where the RPH leaves off, and
which at the beginning was designed specially as a
traction job.

In a remarkable degree it combines great strength and
stmplicity with moderate weight, low fuel consumption,
accessibility within the confines of a railway loading
gauge, and modern constructional technique. The proto-
type of this range was completed in 1950, and was run
for over 4,000 hr. before the traction production model,
with various detail modifications suggested by the proto-
type’s performance, was put on the market. This
12-cylinder prototype was set to 1,500 b.h.p.and was
coupled to a B.T.H. traction generator of 850 volts on
the continuous rating and with 2,200 amp. as the
maximum current.

First Locomotive Beds forﬂndia!

Indian Government Railways
Class WG Locomotives Feature

Commonwealth Cast Steel Locomotive Beds

HE FIRST of ten COMMONWEALTH One-Piece Cast Steel

Locomotive Beds has been shipped to India for Class
WG 2-8-2 Locomotives being built by the Chittaranjan
Locomotive Works.

CoMMONWEALTH Locomotive Beds incorporate in one rugged
casting many parts, including main frames, cylinders, cross
braces, cradle, various brackets and other parts. The unit bed
eliminates welded, bolted or riveted connections, resulting in
substantial savings in building, operating, and maintenance costs.

CoMMONWEALTH Locomotive Beds are furnished completely
machined, ready for application, greatly simplifying locomotive
construction and saving much time and labor in building.
Most efficient perforrmance results in greatly increased
availability and permits operation with fewer locomotive units.
GENERAL STEEL CASTINGS

Granite City, Hl. Eddystone, Pa., U. S. A,

COMMONWEALTH SALES CORPORATION

Export Sales Agents, Granite City, lllinois, U. S. A.

Telegraph: “Comsteelco’”, Granite City
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Pavman-engined diesel locomotive on suburban passenger train,

All YI. engines are of V formation, and at the moment
8-, 12—, and 16-cylinder models are made, all of them
in both naturally-aspirated and pressure-charged forms.
The output range is thus in six steps from 750:800 b.h.p.
(the railway output of the naturally-aspirated ¢ eight’) to
2,000 b.h.p. (the pressure-charged €sixteen’, all at a
speed of 1,000 r.p.m. and with an overall width at
cylinder head level of  ft. 10 in.

For the first time in 20 vears a Paxman railway e¢ngine
has appeared without a Ricardo combustion chamber,
direct injection and four valves per head being used here;;
and for the first time a Paxman engine for line service
has been built to cylinder dimensions different from 7 in.
by 73 in., the bore and stroke of the YL. being 9% in. by
1o} in. This stroke-to-bore ratio of 1.08 to 1 helps to
promote robust construction, and provides maximum
strength in conjunction with the moderate piston speed of
1,750 ft. per min. at maximum revs. The cylinder banks
are at an angle of 45 deg. to each other, contrasted with

the 60 deg. in the RPH «erics. Dry weight varies from
22 1b. per b.h.p. in the normal 8YL to 17} Ib. in the
pressure-charged 16Y[.X.

An increasing number of enquiries for engines of the
general RPH type but of higher specific output and
lower specific weight led recently to the introduction of
the YH range, in which Paxman’s considerablc experience
of light-alloy cast and welded construction has been
combined with four-valve heads and direct injection,
the 7 in. by 77 in. cylinder size and 1,250 r.p.m. rota-
tional speed of the RPH engine being retained. With
these engines — all of the V type — the power range is
extended up to 1,000 b.h.p. and the unit weight, at 11 to
18 Ib. per b.h.p., is 25 to 40 per cent lighter than that of
the RPH range, which extends from 18 to 25 b,

Finally, in order to meet growing demands for under-
floor engines for railcars, a horizontal engine has been
developed; but because of the considerable experience

( Continued on page 39 )
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New Powerful Beyer Garratt s

- Locomotives for 3 -6' Gauge

KHODESIA RAILWAYS 20th CLASS.

T\ URING the last fcw years the Rhodesia Railways
‘have had to (,Ope with' aphcnomeml increase
s i (raffic, The “HEst 96 miles of e 0f3 6"
gauge were laid in 1894 and progréssicely through the
years 4 network of exténéion.\ has enabléd-the country to
be opened up “ The developmem and’ mcreasmg
demands for COpper and mromc coupted with” (R’ move:
ment of coal supphes consequem upon, the mdusmar
det (loprrent ofthe‘ddumr) Rave ﬁéCeﬂsnat@d long “hal s
comhlmd with heévy 1bad‘s, rhm maklhg rhe Failwa
a viral’ lmk in the coumry s ec0nomy K1 these” fActGrs
to which s added the necd for’ speedy “and téhc&rr‘aua
*nc(m{ of tra: 1sport to e * nubhbourmv ' termdrfts
in rder to read\ [hL eca, fﬁch plaad a-great’ érram on
th ’%vst; e

v

Sty .;',., SREe . oot
S 42 %

The fitst tochmatives-had:a zotal weight “of bess than
20 1ons m full workmﬂ} ordpr and were, purchased for
under £ 2ooo “As th«; years passed IOCOmonves ‘became
bxggcr and morc powcrful untu n 192< :t was rea]mea
that the maximum power $i4d" been ‘obtained with the
ordinary type of locomotive on the 60 Ib. rail and the
bridges and other restrictions of the linc. In conse-
quence, a number of Beyer-Garratt locomotives were
introduced thus enabling greater power to be obtained
withcut an appreciable increase in axicload.

Since that date 204 Beycr-Garratt locomotives of
various classes have been purchased by this railway,
growing in pcwer and application.

In 1953 thirty Bever-Garratt locomotives were supplied
with a 2-8-2-+2-8-2 wheel arrangement and a tractive

effort at 85°/, Boiler Pressure of 55;276 Tb. on dn-axlelodd
of 14! fons, these were ‘then followed by a further
eighteen Class r4A Beyer-Garrdtts of the 226-243-6-2
type “which havé a Tracrive ‘effort of 39,170 Ib. on %
13} ton axleload, these locomotives being'-suitable for
branch line operation,

~ For some years it' was Fealised by “the Rhodusw Rail-
wa\‘s alithonnes that an” ihcrease | rr. wraffic’ W()hid rcqurre
gréuter capacntV 4nd this could’ dnly be" dheained by
raising the axieload.  This meant re-laying with heavier
rail and generally. strengthening. the trgck.  As a result
of . thw polngy,,‘re la)mg Mtb hcavxcr track has b«.cu

el ghiellsd (....“ Looiviie WD Buwlesk oss®300

me1 1eened L. 5 ficd azh o bladisoo ,mf's&' wh mott

Cab Arrangement.

( Contznuedfrom page 38 )

with 7 in. by 7} in. cylinders and the production
machinery installed at Colchester to deal with the sub.
stantial deliveries, it was decided not to develop small-
power quick-running engines of this type, but to
combine RPH and YH design and have a relatively
powerful model. The first of the new series, the ZH, is
a six-cylinder aluminium alloy frame single-bank engine
with a normal output of 250 b.h.p. at 1,250 r.p.m. and
top values of 300 b.h.p. at 1,500 r.p.m., and further
single-bank and twin-bank are being considered.

Though this concludes the record of the basic models,
Paxman’s latest development opens up certain new fields

for the diesel locomotive as a traffic machine. That is
the Hi-Dyne, or, as it is more often called, the constant
h.p., engine. This received its first practical applica-
tion in 1954 in the Hudswell Clarke locomotive * Erter-
prise’, which has operated with notable success in heavy
industrial and steelworks shunting. The pressure-
charged RPH-II and YH ranges are those to which this
principle is being applied by Paxman and constant h.p. is
given over a speed range of 1.8 10 2.0:1, and in
conjunction with a suitable mechanical transmission
provides a stepless drive, and a speed-tractive effort
curve of hyperbolic shape as given by ele.tric trans-
mission.
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proceeding steadily so that now there is a sufficient pro-
portion of strengthened track with 8o Ib. rail to merit the
introduction of still heavier Beyer-Garratt locomotives
on a greatly increased axleload. These locomotives arc
described below and represent a still further step forward
in the use of modern economical steam power. In
accordance with modern trends and conscquent upon the
large grate area, they are provided with mechanical
stokers, the first to be introduced on this railway.

These new locomotives which are the largest on the
railway, weigh 225 tons in working order when fully
loaded with fourteen tons of coal and 8,000 gallons of
water. The Jocomotives can negotiate a 275" o” radius
curve.

Fifteen of these locomotives are now going into service
and will be stationed in Northern Rhodesia where they
will work between Kafue and Broken Hill, hauling coal
from the Wankie coalfield in the South and copper from
the mines in the North.  They were designed and built
at the works of Beyer Peacock & Co. Ltd., of Gorton,
Manchester to the requirements of Mr. F.E.Hough, c.B.E.
Chief Mechanical Engineer of the Rhodesia Railways and
the contract was carried out under the supervision and
inspection of the Railway’s consulting engineers Messrs,
Freeman, Fox and Partners.
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THE BOILER UNIT

The boiler which is of all-steel construction has a
grate area of 63.1 sq. ft. with a total heating surface of
3,772 5q. ft.;  the outside diameter of the boiler being
7" 3". The inner firebox is of all-welded construction
and is made from Colville’s “Double Crown® branch
steel plates and fitted with four arch tubes and a normal
type of brick arch. The fircbox is round topped and is
fited with flexible water space stays in the breaking
zones at the sides and back of the box. The front three
rows of roof stays are flexible, whilst plate stays are used
at the top of the outer firebox back plate and the smoke-
box tube plate, cross stays are fitted in the firebox shell.
Brown Bayley’s  Longstrand” steel water strays are
employed for ten boilers, and the remainder have Steel
Peech and Tozers “ Non-alloy ” stays.  All stays are
rivetted over on the fire side. The large tubes are 51*
outside diameter, and the small tubes are 2" diameter,
both being made from  Aquacidox” brand of corrosion
resisting sieel, the cnds being expanded, welded and
beaded at the firebox tubeplate for eight engines, whilst
in the remainder the tubes have not becn beaded.

A “ Waugh ” firegrate is fitted which can be manually
rocked in four sections, provision being made for dump-
ing. The big capacity ash-pan possible in this type of
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Via f Smeckebox.

“Rhodesia Rdilways 20th

locomotive, is of self emptying hopper type with a drench
and a door on either side; a fixed air space is provided
between the pan and the foundation ring.

The superheater consists of fifty double return ele-
ments of 1" outside diameter and the header incor-
porates a multiple valve regulator, all being supplied by
the Superheater Co.

The smokebox is of the self cleaning type with a dia-
phragm spark arrestor and the blast pipe is fitted with
four Goodfellow tips.

The boiler is well provided with washout plugs, which
are easily accessible, as is always possible with the Beyer-
Garratt design and two Everlasting blowdown valves are
located at the bottom of the throat plate. Three 3” Ross

pop > valves are mounted and two steam turrets are
1§

positioned outside the cab.  The boiler is fed by two
Gresham & Craven No. 13 RHW live steam injectors
mounted on the fireman’s side feeding through a top
feed clackbox and operated by quick-acting stcam  valves
mounted on the side of the firebox in front of the cab.

THE STOKER

With a grate area of this size a mechanical stoker is
essential and these powerful engines are therefore fitted
with a Standard stoker of the H. T.type. These well
proved stokers of world wide application are now manu-
factured in Britain. In this particular application the
5" 5" reversable stoker engine is mounted on the boiler
unit frame. The drive to the rear of the conveyor trough
is by means of a propeller shaft and universal joints.
The unit has been designed for easy servicing. The
stoker controls are conveniently mounted in front of the
fireman together with a neat arrangement of the neces-
sary pressure gauges for the jets and engine.

FRAME UNITS

The two engine units have bar frames, machined from
41" thick rolled steel slabs and are rigidly stayed with
cast steel cross-stretchers and dragbox. The Beyer
Peacock patent self-adjusting pivots are of the oil-bath
type. The bottom pivot centre integrally cast with the
cross-stretcher forms a strong box-stay between the frames.
These new pivots have not only improved the riding of
the Beyer-Garratts but by avoiding the dependence on
manual adjustment have greatly reduced maintenance.
Many designs of Beyer-Garratts have been fitted with
these pivots and no attention has been necessary between
general repairs.

The boiler unit frame is of steel plate, very strongly
stayed and all three units are designed to resist heavy
buffing shocks. Alliance No. 1 couplers and Spencer
Moulton draft gear are fitted in accordance with the
Railway’s standards.

The main steam and exhaust pipes are of solid drawn
steel and their expansion joints are fitted with Walkers
““ Supasca ” self-lubricating packing. The design of the
pipes is such that a minimum of interference to normal
maintenance is caused by their location. For small
steam pipes crossing from the boiler unit to the engine
units, Dorman’s ““ Flextel ” joints are used, these have
been found to give saiisfactory service in previous
applications.

CYLINDERS AND MOTION

The four cylinder castings are identical and are made
of cast iron, each pair being bolted together on the
centre line of the engine, and form a rigid stay. ‘The
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exhaust ports are designed so that a connecu av he : ario
I g 0 th connection may be . springs and brakegcar. Mechanical lubrication is arranged
made to a condenser vehicle if so required.  Cast iron SO & . . Rk
) ) . SAaE for the cylindcrs, Couplcd axleboxes, pivot centres and
liners are pressed in to both the cvlinders and valve chests e ; L . 2 ot
; ” o ’ s ball joint~ by means of two Wakefield “7Z " lubricators
the latter being 11" bore. The pistons have extended : : i ¢ » i S
' i | on - ..n unit. Davies & Metcalfe ¢ FSA” lubricators are
skirts ar the bottom and are fitted with narrow rings i | d i
. . ) . n 2y b ¢ engine.
Paxton Mitchell Metallic  packing is  used, together e% - {iited on one €ng
with “ Wota” N. C. type bye-pass valves. The cylinder é; | o The vacuum brake cquipment includes a Gresham &
drain cocks are mechanically opera.tcd from a small steam §§ , ‘ @ Craven © SS] 7 ejector type “ G » and graduable MK
servo motor at the front of the cylinders. The cast stecl : r (IV) steam brake valve. The latter controls the steam
. : IR 2N I i . . . . . . .
Crossbead 15 f)f the “ Laird > type, which has been found cylinder, fitted to the rear umit, which also is hand
o give satisfactory results, in spitc of the dusty foer i braked, whilst the train and front unit are vacuum
conditions. e braked.  Lambert wet sanding is arranged for chimney
. ) EOTS first running only.
The connecting rod big ends and the coupling rods S Y
have fixed nickel-chrome cast iron bushes with bronze 2t TANKS AND BUNKERS
floating bushes.  Bronze bushes are used for the valve : 'S
motion which has 63" travel. The return crank is fitred »‘ N In order to obviate stressing of the tanks due to the .
with a S.K.F. self-aligning roller bearing. Reversing : 2 racking caused by the slight flexing of the engine units, I raln
is by means of a standard Hadfield Precision power { ' < the Beyer Peacock patent methed of tank fastening has . .
reverser  mounted  alangside  the  boiler.  Manv  of i e o been used, consisting of locating shoes in combination nghtlng
thes.e reversers have been supplied for all types of loco- i, ° with spring-loaded holding down bolts. The tanks and
motives as they have been proved to giv it a - bunker are of revrtia 1 cancrraction and the bottom  of
gIve  positive < -
locking and easy finger tip control for the Sclcc;ti')n 0} : - the bunker is fitted with sliding plates to control the flow LamPS
e . . : z = ‘
accurate cut-offs.  The motion is so arranged that when g et = L of coal to the conveyor screw.
the locomotive is running chimney first, the die blocks g AR & i
are at the bottom of the reversing link on both front an ‘i =) f F » CAB AND MOUNTINGS
hind units. ¢ § R i Do o ) . ] ] Made in India for
T e I The cab is spacious and airy with Dunlopillo seats for The British
ni o \ ! RN b . .
WHEELS AND BOGIES ‘%E ey 1) L~ |y the driver and fireman. Glass screens are fitted behind Thomson-Houston
=2 o |l 5w [ the seats to give full protection when running bunker '
Full flanged tyres are used ! I R AN Lz ‘ i Co. Ltd.
; used  throughout and they are o2 g linl o 2 first.  All the controls in the cab come easily to hand
churc by Gibson retaining rings. The coupled axle- Ve LB and a Smith-Stone’s speedometer is mounted <liwiiy Represented by
p > ) ” = : b - t T i
log{e.s are of the solid bronze type arranged for oil ‘ P front of the driver. Two water gauges supplied by ASSOCIATED
. . . [ . -~ . .
ubrication from the mechanical lubricators. z b Davies and Metcalfe are fitted, Sellars type of drifting ELECTRICAL
< ' . .
Th . . I - valves are fitted. The regulator control is of the inverted
e outer bogies have one piece cast steel frames, with 5 [ i INDUSTRIES
y li . » 4 D notched-sector type, working fore and aft.
manganese liners for the axlebox guides, and Timken z g
. [
Cannor? type rolle.r bear'mg HX'IC boxes. Side control is 5] ‘, I\ | :i’ The cab has electric lighting and a Stone 14" Tonum (INDIA) LTD.
by laminated springs in conjunction with two pin swing [’ ‘ §: Pilg E Headlight is fitted at each end of the locomotive, the Calcutta
. ! N1 s
links. : I 138 current being supplied by one  f their soow type TGI !;omb;y i
The inner trucks are of the radi ‘ EEEN turbo- ew Delhi
jal arm t i b 0-generators,
“ Timken * se ller beari ype and have T e
parate roller bearing axle boxes mounted in by Bangalore
cast steel housings. The spring weight is applied Lol = The locomotives were shipped from the Mersey to Coimbatore
through sliding shoes operating in oil wells located on Te 8 Beira where they were unloaded and sent to Umtali Nagpur
top of the axlebox housing. The side control is by ) | © i in Southern Rhodesia for final erection and painting in
helical springs. ’ 3 S the railway’s cclours of black with red buffer beams
o N ' . . .
. _ S P before going int scrvice.
The coupled wheel springs and the inner truck on b . .
eaf;‘ Sl(}if of the engine units are compensated throughout % a i Cylinders (4) dia. by stroke 20in. by 26 in.
?n a th rele-pomt suspension is thereby obtained with the z b ' Coupled Wheels dia. 4 ft. 3in.
0 H C S . . .
ur wheeled bogie. o 5 Bogie Wheels dia. outer 2 ft. 4} in.
Sl s Truck Wheels dia. inner 2 ft. 9in
LUBRICATION, B o : -9
» BRAKE AND SAND GEAR P Axleload 17 tons.
43 T ” . . ‘ !
A)a?( hard grease lubrication is used for the Lz Length O.ver B'uﬁers . 95 fi. olin.
connecting and coupling rods, and soft grease for motion ::;‘,; i To.tal Weight (in working order) 225 tons.
’ Yol Boiler Pressure 200 Ib./5q. 1n.
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Thermit Welding of Rail Joints & Broken Steel Parts

By Gokul Das Nagory

i OWER MAINTENANCE AND REPLACEMENT
COSTS

Goldschmidr of Feeenn ‘Germany) just before

1900 revolutionised the production of certain
heavy metals from  their oxides. A few years later, it
was realised that Thermit reaction which depends on the
chemical phenomenon of great affinity of Oxvgen for
aluminium can be used for chemical weiding.  When
Thermit basically a mixture of finely divided aluminium
with iron oxide in suitable proportions is ignited,
chemical reaction takes place, the oxygen in the iron
oxide units with the aluminium forming a light

THE discovery of Thermit Reaction by Dr. Hans

Rhodesia Railways 20th Class.

Heating Surface : aluminium slag and setting the iron free. The heavy

e > : Grate Area - sl f iron concentrates in the lower part while the lighter

Firebox (incl. arch tub B9 3 Tractive Effort at 75%, B. P 6 o thermit slag (A1,.0,) corrundum — swims on the top.
Total Evaporati : ubes ) 233 sq. ft. Oo e 1,180 Ib. 1.0 Lnemical reaction is expressed by the formula. A Temperature of about 5000 F is developed by this
Toul tp tive 3,024 5q. fi. ’ o 85°) B.P. 69,330 Ib. reaction and a supply of molten steel at a tremendous
perheater (“‘S‘de?r | 248 sq. ft. Coal Capacity 14 tons, 2A1 | Fe,0, =2 Fe4-A1,0, 418,150 calories of heat. super-heat is thus provided for welding. If this high

ota 3,772 sq. ft. Water Capacity 8,000 gal.
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temperature molten steel is poured into a mould sur-
rounding the parts to be welded, it has uflicient heat to
fuse the sections so that the thermir steel and the parent
steel amalgamate to form a homogeneous Mass or a
perfect fusion weld.

A wide range of steels of different physical and
mechanical properties are produced by thermit method
and intensive rescarches have made available steel of
45/50 Tons per squarc inch tensile strength by this
process.  The fatigue strength compares favourably with
the fatigue strength of the medium carbon steels and the
brinell hardness and mechanical wearing properties can
be adjusted to suit any particular purpose.

SIMPLE EQUIPMENT

The modern Thermit Chemical Welding has revolu-
tionised the welding of rail joints and repair welding of
broken steel parts such as crank shafts, steel housings,
ship frames, gears, pinions and other big machine parts,
Worked by a very simply equipment which is casy to
handlc this process is easy to work and has caught the
fancy of enginecrs in all modern countries of the world,
to economisc maintenance and replacement costs and to
assure smooth running of trains and industrics.

Since the beginning of the era of Rail transport, the
Railway engincers have advocated use of longer and
longer lengths of rails to minimise fishplated joints which
are the weakest points in the track and which are the
causc of carly deterioration and consequent  replacement
of track. The ideal track has always been considered to
be without any fishplated joint. However, the maximum
length of the rail which can be used in the track has
been restricted by :—

(a) Limitation of the steel mills for rolling long
lengths of rails.

(b) Difficulties in transporting long rails.

(¢) Limit of the maximum safe gap allowable
between two rails which restricts maximum
rail length to be used depending on variation
of temperature.

(d) The quality of the track.

There has always been a limit beyond which rails
could not be rolled in the Rolling Mills. Of course,
this limit is going up from year to year and today the
maximum length rolled in India is 42’ and in Contin-
ental countries about 60'. The transport of big rails is
also a problem and the maximum length that can be
casily transported is at present 100’
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At onc time it was thought that rails of lengths bigger
than 30" or 40’ would not be vsed as the rails expand
and contract with temperature. There is a limit to the
maximum gap that can remain between the two rails and
this limits the maximum length of the rail which can be
used in the track. Experiments in recent years have
proved that with the improvement of ballasting, sleepers
and rail fastening, the fractional resistance to the expan-
sion and contraction of rails in general has increased and
this has so improved the permanent way that the forces
of expansion and contraction are arrested by the strength
of the permanent way track. The cxpansion and
contraction of rails is greatly reduced from the end of
the rails towards their middle. Beyond a certain length
of rail on a good permanent way it is only the ends
which are able to expand while the middle remains
motionless. It has been observed on the Continental
Railways that if the permanent way is sound and if ten
rails of 40’ are welded together and putin the track,
then only the end 40’ rails expand and contract while
the other 8 rails in the middle are not affected. It was
therefore observed that it is not necessary to provide any
cxtra gap for bigger rails. Rails have been welded to
lengths of 1 Kilometer and more by Thermit process and
they have given good results in the track with permiss-
ible gap.

The track having been so improved that it can bear
the long rails it is natural that the engincers like to use
only long rails. Short rails with joint gaps to allow
expansion and contraction create conditions which lead
to the carly and premature destruction of the track.
The fishplated rail joints may be the best and new, yet
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the impacts caused by the Rolling Stock running over
the joint gaps will bend the ends of the rails downwards,
will loosen fishplates and bolts, will affect the position of
the slecpers and loosen ballast.  These impacts will also
' .criorate the rolling stock badly and cause discomfort
to the traveller and damage to the goods transported.

ADVANTAGES OF THERMIT METHOD

However the long rails could not be used due to the
limitations of the mills to roll big lengths and the trans-
port difficulties involved. Naturally if some welding
method could be evolved for welding the rails in the
track these difficulties could be solved. Thermit method
gave the answer.

There are only two methods by which the rails can be
welded safely :

(1) Flash Butt and (2) Thermit.

The Flush Butt method has a disadvantage; it
requires heavy appliances and enormous amount of
electrical energy and in this process one rail has to be
moved to and fro during the welding process. The
welding operation is therefore executed in stationary
welding works specially established for this purpose.
Mobile or portable flash Butt welding plants capable of
welding the rail joints at the site of the track have so far
failed to be introduced. In contrast to this Thermit
Welding Process requires only an exceedingly small
amount of materials and implements. Thermit welding

AR

materials and equipments are made in India and cost of
such an equipment is hardly 1%/ of the cost of same
capacity Flash Butt welding equipment. One weld is
completed within 25’30 minutes by Thermit process
depending on profile. It can be applied in rail yards or
in other suitable places and with adequate organisation
the output is highly satisfactory. It is therefore that all
railways should advocate the thermit welding of rail
joints.

Thermit welding affords a number of advantages to
the Railways :—




1) Saving in track sleepers due to even spacing of
sleepers throughout the welded track.
2y Longer life of rails duce to elimination of e¢nd

batter.

(3) Decreased wear and tear to relling stock.

(1) Labour saving in laying rails due to increased
life of rails.

(5) Better conductivity in track circuits.

(6) Elimination of joint bonds for signalling.

(7)  Smoother riding track providing greater com-
forts to passengers and greater safety for the
materials to be transported.

(8)  Huge saving in maintenance and  replacements
costs particularly in consumption of stecl
which can be used for other important
purposes,

Al} railwavs in the world where welding of rail joints
is being done on a big scale have reporied sizeable
savings in maintenance and replacements costs. The
following figures of savings made by German Railwayve
on Thermit Welded Tracks are interesting :

Saving bet- Average
ween 1945 to
1951
1. Saving on Thermit
welded track by 15,00,000 day 700 men per
sparing mainte- Work day.
nance in track and  (one day work-
switches. 8 lis. of man
work)

2. Saving by sparing 13,00,000 dav 600 men per
switches & rails. Work day.

3. Saving by sparing 1,07,000 Tons 15,000 Tons

steel for rails and of steel. steel per year
Fishplates. and 22,500
tons coal per
year,
4. Saving by sparing 110 Goods 16 Goods
transport of stecl ‘T'rains. Trains per
year.

With this background and to be of some service to the
Indian Railways, The India Thermit Corporation Ltd.,
and its parent institution started Thermit welding in
India from indigenous materials.  So far over 45,000
joints have been welded, the maximum length being 419’
against 39’ to 42’ ordinary rail length. The welding has
been done for Main Line Tracks between Bombay and
Baroda and Phulera and Ahmedabad on Western Rail-
wav, between Gaya and Dehri-on-Sone, and Howrah and
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® portable power tools provide means for the highest
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Kharagpur on Eastern Railway, and between Allahabad
and’ Mirzapur and Delhi and Ferozepur on Northern
Railway. Thermit welding has also been adopted by
Calcutta Tramways and Martin’s Light Railway. The
first Thermit joints welded in India by local materials
have given over § years of service and all concerned are
satisfied with the work.

It is important to note that welding does not involve
any extra cost as the saving of extra slecper provided for
fishplated joint, together with the saving of fishplates
and bolts practically off-sets the initial cost of welding.

Indian Railways have been so far hesitant to allow
normal sleeper spacing below the Thermit Welded Joints,
but this is universal practicc on the Continent.  Closer
spacing at the Fishplated Jointis provided because at
the Fishplated Joint the continuity of the rail is broken
and in its place we have a pair of Fishplates. The
strength of the Standard Fishplate in Bending is about
30", that of the Solid Rail. At this point, thercfore,
the rail is quite incapable of effecting longitudinal distri-
bution of the load. The load, therefore, is carried on a
few sleepers near the joint. By putting two joint
sleepers closer together and slightly reducing the space
between the 1st and 2nd sleepers—it is tried to compen-
sate for this. The nett result is that while the stiffness
of Fishplated Joint is reduced by about 70°; in com-
parison to rail — the number of sleepers affording
support in the vicinity of joint is increased some 25 or
35", 1.e. the rail is weakened about 70, and the
sleepers are locally strengthened about 30",. The
Thermit Joint however has the same Bending Strength
as the Rail and as such no closer spacing is required
below it. There is however another factor, which the
Railway Engincers have to consider and that 1s che
possibility of accident due to the chance failure of some
welded joint. Even though, so far no accident has
been reported from anywhere duc to such failure, it is
safer to proceed cautiously in the beginning. Plans
have, therefore, been submitted to Railway Board, and
it is expected that they would be approved by Railway
Engincers. On the basis of these plans — there is
saving of sufficient sleepers on welded track which to-
gether with the saving of cost of Fishplates and Bolts and
the cost of drilling holes, which are not necessary when
welding rails, off sets the cost of welding.

SAVINGS

The application of thermit welding to repairing broken
shafts, rollers and other steel parts has been  developed
considerably on the Continent and America. In India
our firm has welded several crank shafts and gears which

( Continued on puge 50 )
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LLOCOPULSOR SHUNTING MACHINE

By 1 Special Correspondent on the staff of E. G. Steele & Co. Ltd.

LI Industrial firms possessing their own  Sidings
have at one time or another been faced with
the problem of how to move and shunt the

wagons on these Sidings into position for loading and
unloading.

If the Sidings arc very extensive or very small the
problem generally solves itself, for if the length of the
Sidings is great it will probably be necessary to employ

¢ Pk . - e i
a Locomotive, either steam or diesel, whereas if the
Sidings are very small, probably the Railwav Company

will be able to place thg wagons in position once per day.

With the intermediate size of Siding installation,
however, the problem is by no means simple, and many
Engineers will feel that whereas the extent of their Rail-
way sidings does not justify the heavy costs, both in
maintenance and capital expenditure, of a full sized
Locomotive ; neither is it satisfactory to work the Sidings
without some suitable mechanical means of shunting the
wagons from one siding to another.

Accordingly, over the years a number of methods of
shunting wagons without using Locomotives have been

adapted, and these vary from the simple device of using
a horse full scale installation of electric capstans, etc.

One of the most recent developments in connection
with shunung problems has been the design of the Loco-
pulsor Shunting. Machine, which has been specially
constructed to meet the needs of Industrial Engineers
who wish a compact and simple, yet powerful method
of shunting Railway Wagons in their own Sidings.

The photographs gives a good general idea of the
lavout of the machine and the method of use. Briefly
the details of the machine are as follows.

The Tocopulsor has a driving wheel fitted with a
pneumatic tyres.  Thic tvre is grooved and corrugated
to afford the maximum adhesion to the rai, and this
wheel 1s driven through a gear box and a special speed
reducing device. There are auxiliary wheels for trans-
porting the machine from one¢ place to another, but in
actual shunting operations these are not used and the
machine is operated by running the driving wheel on
the rail.

( Continucd from page 49 )

arc working satistactorily. The Thermit welded part is
as good as new while the cost is roughly only 25", of the
new. This work has been started in India only recently
in Kanpur and Calcutta and it is expected that when the
Indian Industries start to take full advantage of this
process there can be a saving of 10 Million rupees a
year to them in Replacement Costs in addition to their

minimising losses due to stoppage of work on account of
difficulties to replace immediately the broken parts.
The saving of foreign exchange will also be considerable
as most of the two and more throw crank shafts which
arc at present being imported 10 replace broken shafts
nced not be imported—the broken ones can be easily and
economically welded by Thermit Process.

April 1955 THI INDIAN RAILWAY ENGINEER 51

The power unit is a 500 c.c. J.A.P. petrol engine.

The genera! principle of the machine is rather inge-
nious as it utilises the forward torque of the driving
whe 1o give a forward and upward thrust through a
pushing jack which sits below the headstock of  the
wagon, thereby employing the weight of the wagon to
given adhesion to the rail and not depending on the
weight of the machine itself to give the necessary
frictional adhesion.  Th.is Irictional force would be small
as the machine weighs only 3.1/2 cwts. for easy
handling.

The chassis of the machine is welded throughout from
high tensile tubular steel, and specially annealed steel
castings are employed in the pushing jack. The whole
design of the machine incorporates lightness and strength
and wherever possible high tensile aluminium alloy is
used in any part where the necessary strength can be
obtained in this metal.

The operation of the machine is very simple as the
Oy _.2lox s ne machine on the rail a yard or so from
the wagon and raiscs the pushing jack to the requisite
height by means of a hand lever. He then places the jack
under the headstock of the wagon and after that it is
merely necessary to engage first gear, let in ic «utch

and simply guide the machine gently on the rail. There
is no difhiculty in negotiating points or crossings.

Several features of the design are ingenious. There
1s for example, a preselective gear box. This enable the
Operator to have at all times the free use of at least one
hand on the handlebars. Once a particular gear has
been engaged the gear selector quadrant can be moved
to any other position. No change will result until the
clutch is let out and in when the desired gear position
will then be automatically selected.

In the speed reducing unit there is an ingenious yet
simply maintained arrangement of epicyclic gearing; also
the clutch is heavily reinforced for heavy starting duties
and the gear box has a wide range of ratios which allow
for heavy starting and also for high speceds when the
shunting is well under way, or when taking the machine
from one part of the works to another,

It might be thought that with such an apparently
lightly built machine that it would not stand up to heavy
duty over a period of years, but the opposite is found, in
fact, to be the case. There have been some machines
operating in the south of England for almost ten years
and the maintenance of them has been exceedingly low.
In fact, the bulk of the attention which they require
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is the renewal of worn control cables from time to time.
The speciallv designed pneumatic tyre is also very
resistant 1o wear and with normal attention the tyre
sheid last for two or three years without renewal.

It is, of course, important in designing a machine of
this nature to consider the number of wagons which will
be shunted, and it has bzeen found in practice that loads
of up to 150 tons or more can be shunted with ease on
a well laid level track, with, of course, correspondingly
smaller loads on inclines. The writer has seen the
Locopulsor Shunting Machine shunt over 200 tons,
although this probably would not be recommended for
every day use, but does demounstrate the fact that 150
tons is well within the working capacity of the machine.

Accessories which can be supplied are a sanding gear
which can supply a trickle of sand to the rail if the rails
are likely to be wet or greasy. Also a special low head
can be supplied for use with very low wagons, for
example, those of the type used in quarries, etc. If
inflammakle ~- (0 Gwsed in the works the machine
can be completely flameproofed.

The safety aspect of the design of the machine has
been well considered, in particular the question of a
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runaway down an incline which might carry the machine
away out of control, has been successfully dealt with.
First of all there is an immediate release apparatus to the
pushing jack which allows it to drop from contact with
the wagon headstock immediately on the pull of a hand
lever. There is, in addition, a free wheel device on the
machine which would operate in the unlikely event of
the release mechanism failing.

Over a thousand of these machines are now in use
throughout the world and it has been found that the
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'I'IfI'E MYSORE KIRLOSKAR LIMITED

Yantrapur P. O,, HARIHAR, Mysore State.
Distributors: Batliboi & Co., Forbes Street, BOMBAY |,
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machine stands up to heavv use with verv little wear
and maintenance being required.

One of the facts which might not be considered at
first, is that even large works which use Locomotives,
often have parts of the works where it 1s not cconomical
to employ an additional locomotive. Or again, it might
be that on weekend working it is not an economical
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method of working to keep a Locomotive under steam,
apart altogether from the question of a day requiring to
be set aside for boiler cleaning etc. For these reasons
a number of very large firms, employing several loco-
motives, have found that the Locopulsor is extremely
uscful as an auxiliary, or as a standby in the cvent of a
break down, cspecially in view of the fact that the capital
cost of the Locopulsor is only a very small fraction of
that of a Locomotive, and the maintenance and running
costs are correspondingly very small.

The following table may be of interest in considering
the question of operating costs. The figures are based
on the assumption of an eight hour shift with a running
time of five hours per shift for the machine,

Fuel Lubricating Ot Wages Total

Locopulsor 8/-d. 1/-d. 24/-d. 33 -d.
Steam Loco-
motive 49-d. 1/-d. 61 -d. 111 -d.

The marked difference of the operating costs s
obvious and the tuel costs of the Locopulsor is based on
its petrol consumption of 3 8 gallon of petrol per hour.
The comparison between the Locopulsor and the steam

Locomotive becomes even more pronounced when
annual standing charges arc compared. On the fol-
lowing table the following assumptions have been made.

“ Depreciation ™ has been calculated on the life of
the machine over the period shown with the machine or
Locomotive thereafter assuming a nil scrap value.

“Interest” on the purchase cost has been taken at 4.

“Maintenance” accounts for the general care of the
machine together with recommended oil changes and
servicing,

“Replacements” allows for tyres and engine wear.

Locopulsor Steam Locomotive

Life 10 years 50 years
Capital cost L47s £10,500
Depreciation £35 £69
Interest at 4, 18 420
Matutenance 78 715
Replacements 20 -

Total Annual charges  f151 £1204

The above figures are from a calculation given by
J. G. Lee, Esq., in “The Engineer”, April 30th, 1954,
in the comparison of various methods of wagon shunting.

It will be seen, therefore, that the Locopulsor has an
annual running cost of less than 1/8 that of a Locomotive
and yet for many purposes the services of a Locopulsor
are sufficient to replace those of a Locomotive.

The conclusion is obvious that many Industrial Firms
which are at present shunting by steam Ilocomotives
could effect a very large saving by employing one or more
of the Locopulsor Shunting Machines.

The Locopulsor is manufactured in Great Britain by
E. G. Stecle & Co. L.td., 93 West George Street, Glasgow
and already a few of these machines are in operation
in India, but there is undoubtedly scope for the increased
use of this machine in many works where the shunting
of Railway Wagons is a heavy cost in the Annual Budget,
and one, of course, which is tending to become heavier
each year with the incrcased cost of coal and labour.
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How Britain Supplies the World’s Railways

By a Technical Correspondent

Britain was the first country to develop the locometive and British engincers
pionecred ratlway devclopment in most paris of the world. By virtue of its wide
oversea interests, spread over a long period, Britain’s locomotive industry has evolved
over the years into an engineering and production group which can meet the most
dimevse condliions required abroad. —Editor.

HATEVER the railways of the world want in
the way of locomotives — steam, diesel or
clectric — Britain can supply the best their

money can buy. Since the war Britain’s locomotive
manufacturing industry has exported locomotives and
component parts to the value of no less than £ 100
million.

Today Britain can offer deliveries of locomotives as
speedily as any foreign competitor. During the last five
veare *%2 0 lusuy has exported no fewer than 405 loco-

motives to India, 468 to Africa, 395 to Australia and
356 to other parts. These were all main line steam
locos, including some of the largest ever exported.

Diesel locomotive orders have also been high. These
orders include 30 for Brazil, 25 for Ceylon, 94 for
Ireland and 75 for the Netherlands together with a much
larger total of industrial steam locomotives.

Electric locomotives have also been produced in
increasing numbers, and these include very large main
line locomotives for South Africa, Spain and Brazil. In
1953 no less than 92 per cent of the total production of
the industry went overseas.

LONG EXPERIENCE

The U. K. 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 experi-
ence of ‘“design for the job” and does not attempt
to force a standard product on oversea customers which
may or may not meet their nceds.

For cxample, dicsel locomotives are produced today
to meet almost every possible requirement . The range
of diesel-mechanical-and-hydraulic  types, formerly
limited to a ceiling of 275-300 h. p., has now been
extended (through the development of advanced forms of
transmission by British firms) to include production

models of 625 h. p.; designs exist for higher ratings,
and an experimental 2,000 h. p. unit developed in
conjunction with British Railways is in trial scrvice.
Diesel-electric locomotives up to 2,000 h. p. have been
built in Britain, and more powerful models are under
development.

DIESEL ELECTRIC

The production of locomotives other than steam is one
of the most interesting post-war developments.  Among
the largest manufacturers of diesel clectric locomotives
in Britain are the English Electric Co., Ltd., Marconi
House, Strand, London, W. C. 2., who have also had
long experience in this field.  They produced their first
locomotive of this kind in 1928. This organisation are
unique in one respect in that they manufacture on one
site complete locomotives. Engincs, clectrical equip-
ment and mechanical parts are all produced at the

The most powerful diesel-mechanical locomotive et
built for use on  British Railways, No. 10,100, 1s a
2,000 H, P, unit capable of a maximum speed  of
8 m.p.h., and having a relatively light axle-load
enabling it to be used over a wide range of main line
routes. It is of the 4-8-4 acheel arrangement and is
powered by four 13-cylinder diesel engines of each of

500 H. P.



A 47 ton 5 ft. 6 in.
gauge shunting tank Iocomotlve
built against a repeat order received -
from The Madras Port Trust, FE SRR
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Proston tuctory, although, as occasion  demands, some
medhanical parts are bought out. Locomotives manu-
factured today range from 350 o 2,000 h. p. higher
powers are under development) and include a standard
350 goo h. p. shunter. This latter has been produced
since 1933,

At the end of 1953, the firm’s output of complete
locomotives and diesel-electric locomotive equipment,
without mechanical parts, had increased by 8oo per cent,
in terms of horsepower.  Locomotives scheduled for
completion in 1955 will bring the percentage increase to
1,200.

Important recent oversea orders secured by the firm
include a contract to supply thirteen 1,000 h. p. diesel
clectric locomotives for passenger and freight service on
the metre gauge system of the Rede Ferroviara do
Nordeste, of Brazil. The dicsel electric power equip-
ments are being built by the FEnglisch Electric Co., and
the mechanical parts by the Vulcan Foundry.

Twenty-five 2,400 h. p., 1,500 v., d. ¢. mixed traffic
Jocomotives of the “Co-Co ™ type arc also being built by
English Electric for service on the Gippsland main line

AN N
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HUNSLET LOCOMOTIVES g ,
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of the Vicwrtan  Government  Railwavs.  Thev  are
cquipped with rheostatic electric braking.

LARGE OVERSEAS ORDERS

The only company in the U. K. which manuiacture
diesel-hydraulic locomotives, the North British  Locouo-
tve Co., Ltd., Glasgow, have been making them since
1950 and sales of these both for home and export have
continued  to expand  steadily.  One oversea order
recently completed was {or two 0-6-0 dicsel-hydraulic
locomotives built for the Mauritius Government Rail-
ways.  These have successfully completed trials, and
will operate on a steeply inclined 32 miles route between
Port Louis Central Station, Curepipe and Makebourg.
Recent  reports  indicate  that  North  British  and
Metropolitan-Cammell Carrizge and Wagon Co., will
respectively receive orders from the U. S. Foreign Opera-
tions Administration to supply 25 locomotives and 2,000
wagons for India.

Formed in 1949 by Metropontan-Vickers Electrical
Co., Ltd., and Beyer, Peacock and Co., Ltd., for the
manufacture of electric, diesel-electric and gas—turbo-
electric locomotives, Metropolitan--Vickers-Beyer, Pea-

0

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.

5

THE HUNSLET ENGINE CO. LTD.
LEEDS 10, ENGLAND.
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«“BRITANNI A’ one of the 12 new standard locomotives.

cock, Ltd., Stockton-on-Tees, Durham have completed
a number of 1,010 h.p. electric locomotives for Brazil ;

and 1,105 h.p. diesel-electrical locomotives are in Course
of construction for the Western Australian Government

Railways.

At the same time, one of the largest contracts for
electric railway equipment ever placed was awarded last
year to Metropolitan-Vickers Electrical Co., Ltd., Traf-
ford Park, Manchester. The Central Railway of Brazil
ordered 200 complete railway coaches to be built in
Britain and equipped and a hundred sets of electrical
equipment for fitting to coaches built in Brazil.

HAULED ROYAL TRAIN

When the Queen and the Duke of Edinburgh visited
Ceylon during their Roval Tour last year, diesel electric
locomotives supplied by the Brush Bagnall Traction Ltd,,
Loughborough hauled the Royal train.  These were
supplied to the Ceylon Government Railway under a
contract for 25 locomotives obtained by The Brush

5

Electrical Engineering Co., L.td. Each of the locomotives
weighs some 87 tons in full working order.

The history of this contract underlines the way in
which group organisation i3 of value in completing a
project of this kind, utilising the facilities of various
companies within the group. While Brush Bagnall Lid.,
were responsible for the design and erection of the
locomotives, the electrical equipment was manufactured
by Brush Electrical Engincering Co., Lid., the diese]
engines by Mirrlees, Bickerton and Day Ltd., and the
mechanical parts by W.G. Bagnall, I.td. The loco-
motives are capable of a maximum speed of s5 m.p.h.
which is the track limit in Ceylon at the present time.

Another important firm in this field is the Birmingham
Railway Carriage and Wagon Works Ltd., Smecthwick,
which has been engaged in the production of 14 diesel
electric locomotives, each of 955 h.p. for the Australian
Commonwealth Railways for the use in the Alice Springs

falld ]
Adclaide, and Port Augusta areas. Ten of these have
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A general view of a locomaotive erecting shop.

been shipped and the remainder are being delivered
carly this year. TFive similar vehicles were dispatched
to Sicrra Leone at the end of the year. The company
arc also building twelve 960 h.p. locomotives for the
Irish Railways in conmjunction with Sulzer Brothers
(London) Ltd., 31 Bedford Square, London, W.C. 1.

For the New Zealand Railways the company are also
building 35 twin car articulated diesel mechanical trains
in association with the Drewry Car Co., Lid., who are
responsible for the engines.  The first of these was
shipped in December.  The Nigerian Railways have
ordered 44 cars of varicus types, while three claborate
Pullman cars are being made for the Antofagastan and
Bolivian Railways.

Two recent important contracts worth about £ 800,000
for 797 24-ton railway wagons have been placed by the
British Transport Commission. These are of hopper
ballast type. ‘T'he Metropolitan-Cammell Carriage and
Wagon Co., is supplying 398 of them, and Charles
Roberts and Co. the other 399.

BRITISH RAILWAYS

Apart from the dircct sale of British iocomotives of
various types, railway coaches, freight cars and compo-
nents of all kinds, the British export industry has an
irportant interest in the major scheme to modernise,
re—equip and rcorganise Britain’s State-owned railways
at an estimated cost over the next 15 years of about
£ 1,200 million.

Today British railways are the busiest in the world,
run 40,000 passenger and goods trains daily and carry,
on average, 2,702,000 passengers daily and nearly
1,000,000 tons of freight every 24-hours. By comparison,
they carry more than twice as many passengers as U.S.
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railroads.  More mileage is traveiled by railway passen-
gers in the UK. than in any other country in Europe,

- Britain has more railways per square mile than any other

country in the world except Belgium. During 1952,
British railways carried nearly 285 million tons of freight.

f This included 15) million tons of iron orc, over 21

million tons of iron and steel and scrap, over three

% million tons of grain and of bricks, and nearly three

wilhon tons of manure and timber.

Every day, too, British railways are operating 429

8 cxpress freight traing — 138 more than before the war
‘ between such centres as London, Birmingham, Bristol,
Glasgow, Newcastle-upon-"Tyne, Manchester, T.iverpool,
- Exeter, Plymouth and Cardiff.

STANDARDISATION

The number of different types of wagons has been
reduced from 480 to 9o, yiclding big economics in
construction repairs and stocks ol spaics. Among new
design is the 24} tons all-steel mincral wagon. Within

Photograph shows the  new locomotive at the Vulcan
Foundry being inspected by various visitors.

the total of a million wagons in use are varicties designed
to suit all kinds of trafics. They range from eight-
tonners to a giant §6-whecl vehicle capable of carrying
loads up to 150 tons.

Open and covered containers are used for a wide
variety of traflics, and there are ventilated and insulated
containers for meat, fish and fruit. Special types are
also available for bicycles, building materials, cement,
chemicals, furniture and grain in bulk. Extended use
is being made of highly insulated containers for the

conveyance of commodities requiring very low tempera-

ture transport, such as quick frozen foods and ice cream.
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NIKEX HUNGARIAN TRADING COMPBANY FOR PRODUCTS OF HEAVY INDUSTRY
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The special feature of this British  Loecomotive testing
station built at a cost of £200,000 is a roller bench on

which engine can be driven up to 230 m. p. h.

stationary. A locomotive on the test-bed running at

speed during a demonstration

Container services are opcrated between Britain and the
Continent.

Major works costing many millions of pounds are
alrcady in progress. Among the main schemes is electri-
fication, improved signalling schemes, reconstruction
work at Parkeston Quay, Harwich, improved handling
cquipment at Clyde Coast piers, reconstruction of inner
berth at Mallaig, and schemes to improve freight
working in many places. These latter include modernised
goods terminal facilities at Liverpool (Hukisson) .
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RESEARCH

Considcrable research, based on Derby, is also being
undertaken, and 10 laboratories are maintained through-
out the country where research is conducted on a wide
variety of both technical and non-technical problems.

Stationary plants are also maintained for testing loco-
motives up to the highest speeds.  These are situated at
Swindon and Rugby. A mobile testing train, clectrically
controlled and the only one of'its kind in the world, is
also used to obtain data under actual running conditions.
"This comprises a dynamometer car and three braking
units cach absorbing 1,500 h.p. Both methods are used
to assess the relationship between fuel
power output and speed.

consumption,

The possibilitics and potentialities of new kinds of
motive power like the gas turbine and atomic power,
are not being overlooked.  Already two gas turbine
locomotives have been introduced experimentally.  One,
built in Britain, of 3,000 h.p., is the most powerful
passenger locomotive in the U.K. Tt is now undergoing
tests. The impact of atomic energy on railway operation
in the future is still not clear.  With the development of
increasing clectrification of railway services in the U.K.,
coupled with the gerneration, in time to come, of vast
quantities of cheep electricity by atomic means, it may
well be that British railways will be the first to benefit
in this way. And there is, of course, the prospect of
actual atomic units to draw the load. Whatever happens,
British railways are looking aheadsagyd the time may not
be too for distant wh®s Brit#™®ssengers will be able to

travel by Atom ngprgss///‘\f"b \

\
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SECUNDERABAD DIVISIONAL RAILWAY USERS’ dONSULTATIVE/. ;

COMMITTEE MEETS

The gth meeting of the Secunderabad Divisional
Railway Users’ Consultative Committee was held on
11th March, 1955 at Secunderabad and was presided
over by the Divisional Transportation Superintendent.

The question of opening Babupeth Station on the
Chanda-Balharshah ~ Section for goods trafhc was
discussed and the members were informed that the
matter was being examined. The proposals regarding
accepting indents for wagons to be registered without
specifying particular commodities and of sending
copics of the restriction notices to Merchants’ Associa-
tions were discussed.  These proposals are being

s A
i S N
examined further. VTJ;E:i Suggesti to set apart a
small quota of berths for pas s from Secunderabad
and Hyderabad in the third class sleeper coach on
the North-bound Grand Trunk Express train was
accepted.

The statement showing the number of passengers
found travelling without tickets and persons killed
while travelling on footboards of trains for the quarter
ended 31st December, 1954, the progress of amenity
works, the report on inspections of Refreshment Rooms
and Tea Stalls, financial results and claims  statistics
were noted to be satisfactory.

Diesel

FIAT DIYESEL T

train set composed of power car | trailer -

power car — Two I2-cyl. horizontal engines of 505 h. p.

each — Seats for 174 passengers — Speed 75 m. p. h. —

Bar and kitchen — Conditioned air.

Diesel train set composed of power car and one trailer —

Two 12-cyl.

horizontal engines of 480 h. p. each —

Conditioned air — Bedroom, Sitting room, bathroom,

FI

Manufacturers of :

kitchens, telephones, radio — Top speed 75 m. p. h.

RAIN SETS

Diesel train sets as supplied 10 the RENFE
(Spanish) and CP (Portuguese) ratlways

Diesel Saloon set for the Egyptian

State Railways.

Saloon

ELECTRIC AND DIESEL-FLECTRIC LOCOMOTIVES (MECHANICAL COMPONENTS) — LLECTRIC pajg

CARS — DIESEL RAIL CARS — TRAMCARS — RAILWAYS CARRIAGES — GOODS  WAGONS — BODIES

FOR COMMERCIAL VEHICLES,
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""" SUPPLIERS TO THE
INDIAN RAILWAYS
FOR OVER A QUARTER

CENTURY

INDIA'S FINEST CABLE

PARAMITE

COPPER & CADMIUM

CONTACT WIRES—PLAIN AND GROOVED

Train Lighting Cables, Railway Signalling Cables
Coupling Cables, Loco Headlight Cables

THE INDIAN CABLE CO., LTD.

9, HARE STREET, CALCUTTA.I, WORKS: TATANAGAR.
AGENTS :
GILLANDERS ARBUTHNOT & Co, BOMBAY © MADRAS ® NEW DELHI.

Ponted and publishedd by S0 Sundaranm at S, . Press, Tanjore, for

**The Indian Railway Engineer,” 79, Jayprakashnagar, Goregaon, BOMBAY.
Manaying L'ditor T. S. N. Rao.
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