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Forty Years of Sulzer Diesel Traction

ORTY years ago, in September of 1912, the world’s
first Diesel locomotive ran its trials on the
Winterthur-Romanshorn line in Switzerland.

This first Diescl locomotive was equipped with a
single-acting reversible four-cylinder Sulzer engine of
the two-stroke type which developed a maximum output
of 1,600 H.P. at 304 revs. per min. and transmitted its
power direct to the driving axles. The nominal rating
of the locomotive was approx. 1,000 B. H. P. It had
two four-wheel carrving bogies and to driving axles
supported in the frame. Its length was 16.6 metres
54 ft. 6 in.) over the buffers and its weight in working
order about 95 tons.

In March 1913 the locomotive travelled by way of
Basle, Strasburg, Worms and Nordhausen to Berlin,
where it was taken over by its purchasers, the Prussian
State Railways.

Forty years after this event, it is interesting to look
back over the developments which have since taken place
and to consider the present situation of Diesel traction.

HISTORICAL SURVEY

The idea of employing the Diesel engine for rail
traction is as old as the engine itself. As early as 1897,
when the first practical Diesel engine was completed, its
use in rail vehicles was seriously considered, in accord-
ance with the plan which Diesel himself had natured
from the outset. More than ten years were to pass,
however, before this idea was to take on material form,
The creation of Diesel engine suitable for the purpose
envisaged was in fact one of the most difficult designing
tasks which could have been set before the engincor of
those days. Foremost among the numerous difficulties
were the problems of weight and space requirements,
Whereas in marine propulsion, for instance, fairly wide
scope is left for the choice of these two factors, the limits
imposed by the requirements of rail vehicles are so
narrow that no satisfactory solution to the problem was
feasible until the Diesel engine itself had made consider-
able progress. Other difficulties which confronted the
designer were those of starting, manoeuvring and govern-
ing, which are for obvious reasons all much more
complicated in the traction field than in any other Diesel
application.

Sulzer Brothers of Winterthur tackled these problems
at a very earlv stage and made an outstanding contribu-

tion tu their solution. In collaboration with Rudolf
Diesel and A Klose of Berlin they founded in 1906
a Society for Thermolocomotives, and enterprise which
was to occupy itselt witih the study and design of large
Diesel locomotives. In the icllowing vears the engine
for the world’s first Diesel loconio:: ¢ was constructed
to Sulzer plans in the shops at Wiaterinu,, undergoing
its first trials on the test-bed there in April 1912 Th-
planning and building of the mechanical part of the
locomotive had been entrusted to Messrs. Borsig of
Berlin. The main responsibility for the success of the
undcrtaking, however, lay with Sulzer Brothers, who
not only designed and constructed the engine but alvo
installed it in the locomotive with all the necessary
auxiliaries and apparatus.

Thus the Hrst Sulzer Diesel locomotive came into

existence.

The building of this locomotive was a first practical
attempt to usc the Diesel engine for propelling a rail
vehicle. Although this prototype, with its direct power
transmission to the driving wheels, did not give f{yll
satisfaction, it at least enabled valnable experience 1o be
acquired and turned 1o account later in the further
development ot the Diesel locomotive.  The next impa,
tant advance was the adoption of clectric transmission
between the Diesel engine and the driving wheels.  The
output of the Diesel engine is here sbsorbed by a
generator which in turn feeds the traction motors. A
few railcars equipped with 200 H.P.  Sulzer Diesel
engines and with electric power transmission were
supplied to German railway companies even before the
outbreak of the first World War.

From this point onwards the evolution of the Diesel
locomotive and the railcar went forward without
intermission.  Sulzer Brothers from the first took a
special interest in the development of high-powered
units, assuming that this would be a particularly
promising application of the Diesel locomotive. Their
studies in this direction revealed that it was possible
to build Diesel locomotives ot over 4,cco B. H. P. with
weights not much in excess of those of steam loco-
motives of the same power. The Diesel locomotive
was thus able to enter the lists on an equal footing with
steam and electric locomotives. Its employment now
depended solely on considerations of economy and rail
traffic  requirements. Diesel yraction has  special
advantages to coffer in regions where water js scarce or
on lines on which fuel must ke carricd over long
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Cross-section through o modern Sulzer single-row trac-
tion Diesel engine of welded design.

distances. Its low water and fuel consumption and the
much easier transport of its oil fucl as compared with
coal make the Dicsel engine highly suitable for working
conditions of this kind.  T'hesc and allied considerations
have in recent years led many railway companies to
introduce Diesel traction on some of their lines.

CONSTRUCTION OF THE SULZER
TRACTION DIESEL ENGINE

The characteristics of the single-row traction Diesel
engine as built today by Sulzer Brothers appear from
the cross-section, general view and the cross-section of
the double-row engine employed for higher out-puts,
shown in above illustrations. The crankcase is carried
up well above the centre line of the shaft and is therefore
very rigid. 'The U-shaped transverse walls suppert the
crankshaft bearings. The upper halves ot these bearings
are supported by keys on the projections ot the tie bands
which form the inner limit of the transverse wall. The
tie band transmits the reaction forces of combustion

October 1950

Cross-section through a double-row Sulzer traction Die-
sel engine of welded design, 1052 model.

from the C)']in(i(‘l‘ bl()\'k alung the \]‘AUHL‘.\[ Palh to

the crankshatt bearing saddles, <o that the Hax of for, ¢
takes the simplest possible form. The cranoose also
incorporates the members  which surpart the  whole
engine-gencrator group on the uaderirame On the
generator side the bars are extended and curved outwardy
to take the generator, which is direct conpled to the
Diesel engine. The crankcase was orgie !y made of
cast iron and later of cast steel, the bars <, portons the

Diesel-generator group bemng designed as o sub-liame,
Today the sub-frame and the crankcase are welded o
form a single whole, which naturally tncreases the
strength of this structure. The transverse walls are of
cast steel in the large engines while in the smaller units
they are of stecl plate like all other parts of the crankcase.
This combined design permits the wall thicknesses to
be more accurately adapted to the strength calculations
than would be possible with an exclusively cast-iron or
cast-steel design, and fullest utilisation of the material iy
thereby attained,

The vibration-free running of the Diesel engine
depends partly on the effective balancing of the
reciprocating and rotating parts and pardy on another
impcrtant consideration: the question of whether the
crankcase is rigid enough 10 take the stresses due 10 the
internal moments of the masses without any deformation
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of practical significance. The design of the Sulzer
traction Diesel engine adequately fulfils this latter
requirement also, a point in which it is superior to
light-metal designs, which tend to plastic deformation
and are not entirely satisfactory in their resistance to
vibration.

The cylinder block is constructed on the same
designing principles, the transverse wall- -which are of
steel plate in the smaller and cast steel in the larger
engines—being welded to the steel-plate longitudinal
walls to form a solid block. The water-cooled and
interchangeable cylinder liners are inserted in the
cylinder block in the usual way.

Each cylinder has its own cylinder cover with one
admission and one exhaust valve. The light-metal
piston can be readily removed from above after taking
off the cylinder cover and unscrewing the connecting-rod
bolts.

The fuel pumps are fitted with delivery plungers
which are rotated to regulate the quantity of fuel
injected and are so arranged that all the supply pipes
running to the injection valves in the cylinder covers
are of equal length. This permits uniform distribution
of the output over the individual cylinders at all loads.
The plungers are provided with oblique control edges
both for the beginning and for the end of injection.
As a definite torque and thus a definite delivery quantity
of the fuel pumps is allocated to every engine speed,
the prehiiinary injection can be adapted to the speed
in a very simple wdy.

All moving parts of the Diesel engine are connected
to the automatic forced-lubrication system, so that there
1S no obstacle to an enclosed dust-tight design.

Vibration dampers of the Sarazin type have given
excellent service in the control of critical vibrations
of the crankshaft. A description of these dampers was
given in Sulzer Technical Review No. 1, 1945, page 115.

CONTROL SYSTEM

The present-day Sulzer control system for Diesel-
electric vehicles is no doubt the most consistent embodi-
ment so far achieved of the principle of running the
Diesel engine at the most favourable speed for the
required traction performance at all times, while setting
the load by regulation of the generator excitation in such
a way that due account is taken of variations in the
loading capacity resulting from the thermal conditions
of the engine. The Sulzer control svstem fulfils these

requirements in the simplest possible way by taking
its control impulse from the governor of the Diesel
engine. The allocation of a definite torque to each
engine speed, a feature introduced by Sulzer Brothers,
has made it possible to fix the beginning of delivery by
a second oblique control edge on the pump plunger.
This is beyond doubt a great simplification. On the other
hand, it was only the use of a pressure-charging safety
device in conjunction with a spring member fitted between
the governor and fuel pumps which enabled the advan-
tages of this output control system to be secured in the
pressure-charged Diesel engine. The Sulzer control
system thus exercises the following functions :

The field regulator keeps the output of the engine
constant on every controller notch within a given range
in spite of changes in the resistance to motion (e. g.
gradient of line ) the temperature of the electric machines
or the load on the auxiliary generator.

The load on the engine is reduced, while the engine
speed is kept constant, if the pressure-charging safety
device comes into action or the output of the engine
falls off temporarily for any exceptional reason, as for
instance a leakage in one of the fuel pipes.

The pressure-charging safety device takes effect when
the charging pressure is too low for the fuel quantity
injected, as far instance during acceleration of the Diesel
engine or the pressure-charging group, or when the
resistance in the suction-air filter is excessive as a result
of fouling.

Long years of experience have shown that the Sulzer
control system is able to fulfil all the requirements
imposed by normal traction service.  Supplementary
protective equipment has been developed and patented
for lines running at great altitudes or with widely vary-
ing temperature conditions.

SERVICE RESULTS

One of the earliest Sulzer Diesel railcars, which first
took up service in Germany in 1914, and later, after
conversion, came into the possession of a Swiss private
railway, is still running today. Throughout this periods
no major repairs have been necessary to the Diesel
engine, nor have any important component been
replaced.

Two travelling power houses of 1,200 H. P. each have
been running on the suburban lines of the forme.r
Ferrocarril Sud de Buenos Aires since 1930. Each unit
is powered bv two Diesel engines of a type employing
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precombustion chambers and developing 600 H. P. at
700 revs. per min.  The vehicles weigh 87 metric tons
each and have a maximum speed of 75 km. (47 miles)
per hr. In addition to the motors in the power-station
vehicle itself, the generators feed traction motors fitted
in five of the carriages. This arrangement permits
of the high acceleration needed for suburban service.
When required, the two power stations can be combined
with their carriages to form a 73o0-ton train seating
I,100 passengers,

These vehicles have covered 60,000 and 65,000 km.
(37,500 and 40,500 miles) per year respectively at the
low average speed typical of suburban service. About
the middle of 1933, the same railway company commis-
sioned three further more powerful travelling power
houses, each equipped with two engines of 850 H.P.
These units weigh 132 tons and are normally used with
eight carriages fitted with two traction motors each.
The weight of the train is then 570 tons, the accommoda-
tion comprises 800 seats and the maximum speed is
112 km. (70 miles ) per hr. The higher output per ton
of train weight and the higher maximum speed permit
a noticeably better utilisation of these vehicles, each of
which has now covered about 2 million k.m. ( 1,250,000
miles ). These mobile power stations are submitted to
a general overhaul after each 300,000 km.

Diesel-electric railcar, rated at 270 H.P., of the Ferro-
carril Provincial de Buenos Aires. Four of these narrow-
gauge railcars have covered about 1,600,000 km. or
1,000,000 miles each in 16 years (supplied in 1936).

Very detailed data are available on the service of four
railcars which Sulzer Brothers supplied in 1936 to the
Ferrocarril Provincial de Buenos Aires. These railcars,
each fitted with a six-cylinder engine having a one-hour
rating of 270 H.P. at 1,100 rtevs. par min,, weigh
37 tons and are able to seat 62 passengers. Their
maximum speed is 8o km. (50 miles) per he. In their
sixteen years of service up to and inctuding 1951, they
had averaged 1,600,000 km. (1 million miles) each.

During the whole service period of these Diesel
engines, they have given no trouble of a serious nature.
In particular no connecting rods, cylinder covers, liners
or fuel pumps have bzen replaced, although the engines
are of a comparatively fast-running type.

Up to the present the railway company has not
considered it necessary to undertake capital overhauls.

Locomotives equipped with Sulzer Diesel engines
have been adopted on an unusually wide scale in Irance
and the French Colonies. Some of these units were
put into service in 1933 by the Compagnie des Chemins
de Ter Paris-Lyon-Mecditerranee, as it was then
designated, and by its Algerian lines, as well as by the
Syndicat des Chemins de Fer Ceinture de  Paris.
Mention should also be made of a series of shunting
locomotives, each equipped with a six-cylinder engine
developing 735 H. P. at 850 revs. per min. This engine
is a standard type of which 117 units bave so far been
supplied. The locomotives in question were purchased
by the Societe Nationale des Chemins de Fer Francais,
They weigh 71 tons each and have a maximum speed
of 50 km. (31 miles) per hr.

Sulzer Diesel-electric shunting locomotive of 735 H.P.
owned by the Societe Nationale des Chemins de Fer
froncais (supplied in 1938). Their experience with
these locomotives Jed the S.N.C.F. to order numbers of
other shunting locomoives with Sulzer Diesel engines.

el A
e PTRIT v W
i
. o ! “ s

Diesel-electric freight locomative of 735 H.P. owned by
the Compagnie des Phosphates de Constantine.
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Six-cylinder single-row Sulzer Diesel engine of 735 H.P.
at 850 revs. per min., with exhaust-gas turbo-charger.
Welded dust-tight design. The frame carrying the main
and auxiliary generators forms part of the crankcase.

The same engine type is fitted in the locomotives of
the Cie. des Phosphates de Constantine, which have a
weight of 67 tons and the same maximum speed of 50 km.
per hr. These narrow-gauge locomotives were used for
the first three years for pulling heavy train-loads of
minerals, on which duty they covered a total of 150,000
and 200,000 km. (04,000 and 125,000 miles) respectively.
Since 1941 they have been employed on the lines of
the Chemins de Fer Algeriens and the Chemins de Fer
Tunisiens. The outstanding results obtained with these
locomotives under the most unfavourable climatic
conditions, including high air temperatures, sandstorms
and the like, greatly contributed to the decision taken
by other railways in tropical and sub-tropical countries
to purchase Diesel locomotives with the same Sulzer
engines, 11 Cie. des Phosphates et du Chemin de
Fer de Gafsa, for instan.., 1. <0 far ordered 17 of these
locomotives, the Chemins de Fer Tunisiens 33, the
C. F. Dakar Niger 24, the C. F. Madagascar 14 and the
C. F. Cameroun 6.

Diesel-electric locomotive rated at 4,400 H.P. and em-
ployed by the Societe Nationale des Chemins de Fer
Francais for hauling 600-ton trains at 80 km. (50 miles)
per hr. on gradients up to 8 per mile (1 in 125), or at
130 km. (81 miles per hr. on the level (supplied in 1938)

The 4,400 H.P. locomotive of the Societe Nationale
des Chemins de Fer Francais is of particular interest.
It has a length of 33.05 metres (108 ft. 5 in.) over the
buffers and a weight in working order of 228 tons, while
its maximum speed is 130 km. (81 miles) per hr. This
locomotive took up service in the summer of 1938,
covered 222,700 km. (139,200 miles) before the outbreak
of war and was then taken out of service till the middle
of 1945. From this date till the summer of 1952 it
again covered 1,300,000 km. (810,000 miles). The
maximum wear on the piston ring grooves after a total
of 966,478 km. (approx. 600,000 miles) was 1.5 mm.

Owing to the events of the war, very little information
has been received on the service results of the 4,400-H.P.
express locomotive of the Rumanian State Railways,
which is 29.3 m. (96 ft. 4 in.) long, weighs 230 tons in
working order and has a maximum speed of 100 km. (62
miles) per br. The locomotive was employed on a
difficult mountain line where it acquitted itself ex-
cellently. When put into service, it was the most
powetful Diesel locomotive in the world. It attracted
a great deal of attention not only in Rumania but in the
Balkans as a whole on account of the simplicity of its
controls and servicing, its low working costs and its
great reliability. It is fairly certain that this successful
new design would have resulted in numbers of repeat
orders if the war had not intervened. The locomotive
escaped the severe bombardments of the Rumanian
railways. As it was less dependent on depots than steam
locomotives, it was always in very active service, while
its stays at the points most exposed to the danger of air
attack were kept to a minimum. After the end of the
war the locomotive was used for a considerable period
as a mobile power station supplying current during the
reconstruction of railway workshops.

The world’s first Diesel locomotive, which was equipped
with a Sulzer four-cylinder two-stroke engine of 1,000
H.P. transmitting power direct to the driving wheels.

The 1,200-H. P. locomotives owned by the Swiss
Federal Railways, with a service weight of 65 tons and
a maximum speed of 110 km. (69 miles) per h.r., are
each fitted with an eight-cylinder engine running at
750 revs. per min. These locomotives were to be the
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prototypes of the vehicles which the Swiss Federal
Railways wished to employ on lines with little traffic
for hauling light express trains, They were put into
service at the outbreak of war, but shortly afterwards
had to be taken out of service on account of the shortage
of fuel and are now being employed for local traffic
on the few lines not yet electrified, where they had
covered approx. 600,000 and 700,000 km. (375,000 and
450,0c0 miles) respectively by the end of 1951.

NEW UNITS

In conclusion a few examples may be quoted of units
which have been put into service in the last few years.

Diesel-electric shunting locomotive of the S.N. C.F,
equipped with a six-cylinder Sulzer Diesel engine of
570 H.P.

Prompted by the excellent results obtained with their
other Diesel-electric locomotives, the S. N. C. F. decided
in 1945 10 order 48 Diesel-electric shunting locomotives,
each to be equipped with a six-cylinder Sulzer Diesel
engine of §70 HP. The first of these units took up
operation in July 1950. They were intended not only
for the usual shunting duties on stations but also for
bandling heavy trains at comparatively low speeds and
for hauling trains of all kinds on branch lines at speeds
up to a maximum of 60 km. (37 miles) per hr. They
are used either alone or in pairs, according to the job
in hand. Remarkable results were obtained even during
the first trial runs. On the particularly difficult line
from St. Etienne to Roanne, which has gradients up to
18 per mille (I in 55), two unit coupled together were
able to handle 6oo-ton trains without any trouble at an
average speed of 5o km. (31 miles) per hr. During the
shunting trials in the Lyon-Guillotiere station, trains of
600 and 850 tons were moved from rest by a single
locomotive.

The above illustration shows a Sulzer Diesel-electric
locomotive of 730 H.P. supplied to Bolivia a few years
ago. The Patino Mines and Enterprise Consolidated
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Sulzer Diesel-electric locomotive of 730 H.P. for a
Bolivian raitway company.
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Longitudinal profile of the Machacamarca-Uncia metre-
gauge line in Bolivia.

(Incorp.) ordered this locomotive from Sulzer Brothers,
Winterthur, with a view to improving the through
passenger and goods services on their own -~
narrow-gauge line from Machacv...iva 0 Uncia.
Sulzer Brothers, who acted as general contractors for the
locomotive, built the Diesel engine and its accessories in
their own shops while entrusting the Maschinenfabrik
Oerlikon of Zurich with the electrical equipment and the
Ateliers Metallurgiques S. A. of Nivelle, Belgium, with
the mechanical part. A detailed description of this loco-
motive was given in the Sulzer Technical Review No. 1,
1950, p. 16. The total length of the locomotive is
15.404 m. (5o ft. 8 in.), the maximum service weight
70.4 metric tons. It is driven by a Sulzer six-cylinder
Diesel engine with a one-hour rating of 730 H.P. at 750
revs. per min. and 4,000 m. (13,000 ft.) above sea level,
and a continuous rating of 650 H.P. at 700 revs. per min.
at the same altitude. Extensive trials were run with this
locomotive, with trailing weights up to 250 tons, on
Swiss narrow-gauge lines,

To supplement their fleet of Sulzer locomotives, the
Thai State Railways have ordered from Sulzer Rrothers
three further Diesel-electric locomotives of 960 H.P.
which are intended mainly for service on the 1,200-km-
Bangkok-Penang line, the northern section of the run of
the “‘Southern Express” from Bangkok to Singapof¢:
These locomotives will also be used, however, on the
mountainous northern line, 750 km. in length, from
Bangkok to Chieng Mai. Once more acting as general
contractors, Sulzer Brothers ordered the electrical

October 1956
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Sulzer Diesel-electric locomotive of 960 H.P. owned by
the Thai State Railways.

equipment from the Maschinenfabrik Qerlikon of Zurich
and the mechanical part from Messrs. Henschel & Sohn
of Kassel. The locomotives are propelled by eight-
cylinder Sulzer Diesel engines developing 960 H.P. at
850 revs. per min. A full description of these units
was contained in Sulzer Technical Review No. 3,

195I1-p. I5.

The above illustration shows a Diesel, electric luggage
railcar of 1,470 H.P. for the Chemins de Fer Algeriens.
This unit is fitted with two six-cylinder Sulzer Diesel
engines of 735 H.P. each.

CONCLUSION

In the course of four decades the Diesel engine has

Diesel-electric luggage railcar of the Chemins de Fer
Algeriens, equipped with two six-cylinder Sulzer Diesel
engines of 735 H.P. each.

carned a reputation as a traction power unit which
assures it of an ever-widening field of application.

Engineers from three different branches—the locomo-
tive builder, the Diesel-engine designer and the elect-
rical supplier—all make their contribution to the con-
struction of a Diesel-electric rail vehicle. Each of these
branches of engineering has its own traditions, which
are founded on many years of experience. The Diesel-
electric vehicle can therefore only be a success when the
general planning of all three parts is co-ordinated by
being placed in the same hands. The successes achieved
by Sulzer Brothers in the field of Diesel traction are
largely to be attributed to the fact that an organisation
created many years ago puts them in a position to act as
general contractors for the construction of Diesel-
electric vehicles.

CLASS Il RAIL COACHES—NO NEW CONSTRUCTION

THE Railway Board has issued instructions that the

construction of new second class passenger coaches
should cease from now onwards.

This 1s in pursuance of the policy announced during
the last budget debate by the Railway Minister to with-

draw second class accommodation from the Indjan Rail-
ways by stages.

Second class accommodation has already been with-

drawn from 84 branch lines on the seven zonal railways,
The coaches thus saved are being utilised partly to in-
crease second class accommodation on other lines and part-
ly to increase third class accommodation on branch lines
where second class accommodation has been withdrawn.

I?or the benefit of through passengers who travel from
main lines to the affected branch lines, the railways have
made arrangements to issue combined second-cum-first
and second- cum-third class tickets.
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RAILWAY PLATFORM LUGGAGE TRANSPORT

By A, Javaram. M.t

HE other day I was at the City Station to meet my

Sister. 1 was early and the train was late. Finding

time hanging on me I sat myself down on one of those

Cement Benches and was scanning through that
morning’s newspaper.

My attention was attracted by a conversation in which
two friends sitting beside me were engaged and although
I dislike eaves-dropping I lent my ears to it since the
subject was of a general nature and of particular interest
to me—the topic was ‘ Transport of Luggage on Railway
Platforms ’.

The genesis of the topic, I understood was an old
Railway Porter carrying a headload —did 1 say ‘a head-
load’; no it was many a headload—of luggage, com-
prising all sorts of things, beddings, trunks, baskets,

bundles of different sizes and shapes and what not.
Poor old man, he was staggering under the weight of
the loan and the owners of the luggage—a smart young
man and his wife (newly married, I presumed) were
walking leisurely behind, stopping and looking at every
carriage to find room (rather seclusion, and making the
porter halt before every carriage, as they looked 1n.

One of the friends by my side—let me call him Mr.
*X ' remarked: ‘¢ This certainly is cruelty atits acme.
Poor chap! If the porter does not dic under this load,
he is lucky. Something should be done to prevent this.”

His friend—Mr. ‘Y’ ’—said: ** You are right,
the Railway Authoritics should definitely stop
this sort of atfair.  Why should they allow these
porters do the work of a Trolley, I wonder.”

FLOORCOVERINGS

Available 1n colourful designs. plain pastel
L shades and many pleasing effects, Linoleum
has become the most popular floor-coverings
of w0-day. Indecd they are so lovely, resi®
fient, hygienic and easy to clean.
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Mr. *X’:— “What do you mean, Trolley? Do
you mean to say that the authorities can dispense
with the services of all porters and make trolleys
do this job, thus depriving thousands and thous-
ands of porters all over India of their only tried
means of livelihood ? ™

Mr. *Y ’:— “ No friend! I am not suggesting anv-
thing of that sort. I am only saying that a
Trolley could be used for carrying luggage up
and down the platforms and the porters could be
engaged to load the luggage on to the trolley and
thence to the carriage. This system will not
only save the porter—who after all is a human
being like any one of us—from being subjected to
carrving heavy loads just for a pittance of a few
annas and thus slowly but seriously ruin his
health, but will also ensure safe and swift car-
riage of the luggage. It is high time the Railway
Authorities looked into this matter and did some-
thing to save these human wrecks of porters. ”

Mr. ¢ X’ :— “You are right. But what about the
trolleys 2 Do you know how many the Autho-
rities have got to procure for use throughout all
the stations on the various railways? And what
do you think each trolley would cost? These
are problems that definitely will confront the
Railway Authorities, before they do anything of
this sort.

Mr. ‘Y’: - “Now, look here! I wonder how you
cou.s o~ uninformed as to what is happening
under your vely aose. a.atc vou ever heard of
“ An Jadian Industrial Institution since 1840
probably the only one of its kind in South India
which manufactures a very smart and wonderful
type of Platform Trolley at a very reasonable
price. I understand too that it has very many
exclusive features and are now being used in
certain  Railway Stations and replacing other
forms of manual transport. I am sorry 1 do not
know much about the technical specification or
the exclusive features but ir certainly is the only
answer to the problem viz, ** Railway Platform
Luggage Transport.”

I certainly could not contain myself at this stage of
their conversation and barged into it with the
customary ‘I beg your pardon,” and introducing

myself as a representative of the Institution
referred to by them.

I'said: “1 am happy indeed that you are well

informed on a subject which is not of great personal
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interest to you and am very proud to hear the high
opinion you have of our company. I should say with
becoming modesty that we are the pioneers in the manu-
facture of Platform Trolleys in South India and the
trolleys manufactured by Indians, for Indians with
Indian Capital in one of the most modern workshops of
India are the best of their kind. Simpsons Platform
Trolleys are manufactured to a very fine standard of
perfection and only the best workmanship and finest
materials have been employed in this manufacture. We

can sole this problem of Railway Platform Luggage
Transport.”

Mr. “Y’:— (to Mr. X)) “Did you hear that ?”
(turning to me) ““ Well Sir, we have got some
time before the train arrives. Will you please
tell us how you can solve this problem.”

Myself:— “ With pleasure. You see, transport of
luggage on Railway Platforms by means of
porters has many a drawback as you said and to
solve this, we manufacture quite a variety of
Platform Trucks or Trolleys. Our Standard one
is capable of carrying 1000 1bs. load and there are
others with smailer carrying capacity of 600 Ibs.
and 450 1bs.”

Mr. “ X7 :—% Tbat sounds very interesting, carry on
friend. Well,answer me this question. What do
you think the advantages are of using Troileys on
the Platform?”

Mr. Y’ :— *“ That is a question.”

Myself:— There are decided advantages. You see,
the platform trolleys we manufacture are fitted
with Solid Rubber Tyred Wheels, and have
steerable  turn-tables.  You can very easily
manoeuvre the trolley even on platforms that are
heavily crowded, with the least inconvenience to
the passengers. Besides it needs little or no
effort on the part of the porter handling it. I for
one personally feel the powers—that—be put an
embargo on human beings being converted into
beasts of burden and insist on the use of trolleys
for transporting luggage on platforms. It will be
more efficient, quick, decent and dignified to
carry loads on trolleys than on human heads.

Mr. * X’:— “ Excellent, Sir, I am very glad to
learn that Simpson & Co. Ltd., are certainly
trying to do a veritable service to the country and
to the class of human beings, whom we so cal-

17

lously call ‘coolies.
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Myself :—¢ Certainly, if we are given sufficient
impetus we can manufacture any type of troiley
to suit individual requirements.  As it is, we also
manufacture, besides Platform Trolleys, Sack
Trucks in two varieties—Heavy Duty and light
type capable of carrving goods. Put together the
Platform Trolleys and Sack Trucks can be profit-
ably and advantageously used to carry ‘anything
and everything’—to use a hackneyed phrase.
The operation of these trolleys does not involve
any strain on the operator. And [ may say posi-
tively that these wheeled vehicles will go a long
way in successfully solving this problem—* Rail-
way Platform Luggage Transport.’”

Mr. ‘Y’ :—* Thank you very much, Sir, for such a
pithy and erudite apprisal of Simpson’s Service to
the Nation. [t is a pity we can’t have a complete

(October 1056

picture of the multifarious activities your com-
pany is engaged in as the train is almost on the
Platform. However, we hope we will have an-
other opportunity to have the complete story.
Nevertheless we are greatly indebted to vou for
the information you have given us. You sce,
educating public opinion is the first and right
step towards solving any problem and we shall do
our best to broadcast this intelligence in our
own way”.

The train was on the platform and I bade good-byve
to my friends (?) and was looking for my sister when
I heard a loud noise. 1 turned round and found that a
porter had dropped a heavy luggage unable to bear its
weight. The owners of the luggage were abusing and
cursing him.  And I said to myself * This can’t and
won’t happen if a Simpson’s Platform Trolley had been

used.”

ELECTRICAL ADVISER FOR RAILWAYS

Mr. P. N. Muarthi, formerly Chief Electrical Engineer of the Northern Railway, has been appointed

to the newly created post of Electrical

Adviser with the status of Director in the Railway Board’s office,

The post has been created, it is stated, in view of the increasing work in conncction with the

electrification of the railways.

The Electrical Adviser, among other things, will deal with various aspects of railway clectrification- -
purchase of electric power for the railways and work connected with the generation, transmission and utilisation
of electricity—electrification of stations, air-conditioning of buildings and rolling stock, train lighting and
liaison with other Ministries on matters connected with this work, including the supply, utilisation and

manufacture of electric equipment and plant.
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Coal Freight Accounts By Punched Cards

By A. A. Foren

Head of the Mineral Accounts Section of the Chief Accountant’s Office,
British Railways (Western Region), Barry Docks.

HE application of punched card methods to the work

of compiling Railway Coal Freight Accounts is well

out of its infancy ; in fact the Mineral Accounts Office

responsible for safe-guarding and collecting the revenue

arising from the conveyance of coal and coke originating

on the Western Region of the British Railways, has been

using and developing the system for more than twenty

years. It will be appreciated, therefore, that the idea

has long passed from the experimental stages to that of
established practice.

A short outline of the procedure adopted to meet the
rather unusual features of the work in connection with
Railway Coal Freight Accounts may interest other users
and potential users and, in some way, assist in solving
some of the problems connected with the fitting of
mechanical accounting to circumstances which, at first,
seem unpromising.

DECLARATION BY CONSIGNOR

The charging of ‘‘Coal Class” traffic is primarily
based on a declaration, variously known as a Consign-
ment Note or Colliery Permit.  This is required to be
handed o ' - Jacal Railway Agent whea traffic is
tendered for convenvali. . ' lecinter alia, all the
information required to enable the charges to be

assessed, viz.—
{a) The point from which the traffic is to be taken.

(b) The point at which the trathc is to be delivered.

(¢) Net weight contained in cach wagon, totalled if
more than one wagon.

(d) Date.

(¢) Name of party liable for conveyance charges.

INVOICING

From the information shown on the Consignment
Notes, the forwarding station Agent prepares a docu-
ment known as a * Weight Invoice ”; this is sent to the
Agent at the station to which the traffic is consigned and
the arrival of the wagons is thereby checked.

The forwarding station Agent summarises daily the
details shown on the ‘ Weight Invoices” issued, and
sends this summary, together with the relative consign-
ment notes, to the Mineral Accounts Office.

CHARGING AND PREPARATION OF
ACCOUNTS—MINERAL ACCOUNTS OFFICE

(a) Daily Record of Tonnages

The total tonnage of each summary received from the

forwarding station is recorded daily and a Regional total
obtained.

(b) Pre-punched Cards—White

Much of the information required for the preparation
of accounts recurs day by day and a file of white cards
is maintained pre-punched for the forwarding point, the
receiving point, the rate per ton, and, in some cases,
a code number signifying the account to be debited.
Experience has shown that these cards cover approxi-
mately 70 per cent of all consignments.

(¢) Unpunched Cards—Green

A supply of unpunched cards is available for the 30
per cent residue; these cards are green.

(d) Preliminary Operations for Completion of Cards

The station summaries and consign
referred to under “ Invoicing ” above, agrem;:;sedm;;ccsli
day to female operators who refer to the file of ‘“ white ”
cards and extract cards for each consignment for which
an appropriate pre-punched card is available ; a green”
unpunched card is interpolated for the residue not
covered by the pre-punched file.

The items covered by the green cards are then
subjected to further examination and the cards are
punched with the destination details.

The code number of the freighter (i.e. party paying
carriage) is in some cases already provided for on the
white cards ; for the remainder, the information is, at
this stage inserted on the respective consignment notes.
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The consignment notes and cards, each assembled in
the same order, are then passed to punch operators who
punch—

(a) Code number of account to be debited (if not
already pre-punched)

(b) Date

{c) Weight
and additionally in the green cards only—

(d) Forwarding station (in code) and the Colliery.

The cards are then tabulated in the same order with
the tabulators set to provide -

(a) Sub-totals, representing forwardings of each station

(b) Grand total of the day’s forwardings.

These tabulations are scrutinised by clerks, who
compare them with the consignment notes and satisfy
themselves that the tabulated information is correct
in all details, or amend as necessary; in this process
the sub-totals are compared with those shown on the
Agent’s daily summary which accompanied the consign-
ment notes.

The corrections indicated by the checkers are then
carried out on the cards and a further check imposed

to ensure accuracy,

October 1956
fe) Balance Control Book Totals

A reliable grand total of the tonnage forwardings
for the day is now available and is recorded in a
“ Balance Control Book” designed 1o ensure the
maintenance of tonnage and charges balances through
all the stages of the work; the inclusion of charges
in the book is covered by succecding operations as
detailed below,

It is claimed that the control exercised by the medium
of the ¢ Balance Control Book™ is so effective that
once a consignment has come under notice it cannot by
inadvertence be overlooked through the loss of the
consignment not or the Powers-Samas card on which
it is recorded.

(f) Separation of White and Green Cards for Further
Opcrations

The reader will gather from the foregoing that the
cards at this stage contain all the information required
except—

(a) White cards require cvaluation
(b) Green cards require rating and evaluation.

The cards are therefore passed through the automatic
sorter to separate them into these two categorices.

The well laid-out battery of
Automatic Key Punches at the
Mineral Accounts Section,
Barry Docks.

October 1956
(&) Evaluation of White Cards

The cards are machine sorted into gradations of rate
and weight and readv reckoners specially complied with
separate pages for cach rise of 1d. rate, showing, for each
1d. rate, the evaluation at each 1 cwt. stage, are available
for assessing the charges; with ready reckoner and cards
in sympathetic order, the work of writing the cash values
on the cards is carricd out with surprising speed.

These written amounts are’then punched into the cards,
which are again tabulated, this time setting the tabulator
to produce sub-totals of tonnage and cash at each
varlation of rate.

A check is made 10 determine that the sub-totals thus
produced are correct in calculation, and if so, it is
assumed the individual cards comprised are correct.

After carrving out the correction of those cards found
to be inaccurate and suitably amending the grand total,
the grand totals of tonnage and cash are recorded in the
« Batance Control Book,” and rthe cards are set aside

until required at the month’s end for freighters’
accounts.

(h) Rating and Evaluation of Green Gards

The cards are tabulated and clerks, working from rate
Luwh . of which there are several hundred, insert the

R P

chargeable rates halation and return it to

punchers to carry the information to the cards.

Accumulating several davs, as convenient, the cards
are sorted in an order which corresponds with the rate
books and tabulated again tor rate checking, after which
they follow the same procedure as the white cards.

(i} Production of Monthly Accounts

At the month end all the cards are assembled and
sorting is commenced for the production of the monthly
accounts.

The accounts vary widely in size, from a single item
to thousands, but all are sorted into alphabetical order
to assist the freighters to check the accounts and to
enable them, and the Mineral Accounts Office staff, to
quickly locate any particular consignment.
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The sorting is broken down to comparatively small
batches of groups of freighters for convenience of
handling and also to allow the tabulation of some of the
accounts to go forward whilst the remainder are still in
the sorting stages.

As the accounts are tabulated they are passed to a
punch operator who punches Ledger Posting card to
record—

ra) Freighter (Code number)

{b; Grand Total, tonnage and cash,

and the grand total, tonnage and cash, of these cards,
when ultimately tabulated, should agree in total with

the figures alreadv ascertained and entered in the
¢ Balance Control Book.”

The accounts then pass to clerks for finalising by the
addition, by hand, of supplementary debits which arise
in respest of earlier months’ accounts from diversions
of consignments, amendments of declarations, and
other causes. Cards are punched to represent these
debits, and together with the Ledger Posting cards
referred to in the previous paragraph, are used to
produce the Ledger Posting Sheets, from which, as the
name implies, the debits are posted to the Ledger
Accounts.

(1) Check with Recerving Station Returns

After the freighters’ accounts have been completed
and balance achieved, the whole of the cards are
resorted by machine into receiving station order and a
separate tabulation producing for cach Railway Region
for the purpose of checking with the receiving station’s
returns of invoices received, so completing the chain of
checks necessary to ensure that the correct charges are
collected on all trathic thart passes.

INSTALLATION

‘The installation consists of 3 Powers Samas
Tabulators, & Automatic Key Punches, 3 Sorters,
1 Reproduces, and deals with 65/70,000 consignments
per month.
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HISTORY OF FIAT

By Our Correspondent

whose name is known throughout the world
FIAT’ chiefly for their motor cars, which are to be
met with on the roads of every continent,
including India, are also active, through their Railway
Rolling Stock Division, in the field of railway transport.
As long ago as 1931 Fiat were the first Italian Firm
in the mechanical engineering field to realise the
importance of applying the technique of the road
motor vehicle to railway traction.  In that year the first
Fiat railcars were produced. These were driven by
petrol engines, but a change was soon made to diesel
traction which is checaper to operate and presents less
risk of fire, Fiat railcars have since attained wide
use in many different countries. Fiat have built and
supplied over 800 railcars and motor trains to the
Italian and to foreign railways,

Still further back, in 1923, Fiat started to build diesel
locomotives, several of which were supplied to the then
Italian Colonies.

af bt

3-class passenger coach built by Fiat for the ltalian State Raifways.

The Fiat Company, of which the Railway Rolling
Stock Division is a part, was founded in 1899 (with
about fifty workmen and with premises covering an area
of 107,640 sq. feet) as a motor car factory: Fabbrica
ltaliana Automobili Torino, from the initials of which
was formed the present name of FIAT. But in the
course of more than half a century of continuous
development Fiat has become not only the largest motor
car factory in Italy, but one of the biggest industrial
groups in Europe in the manufacture of motorised
products for land, sea and aerial transport; hence the

Stainless steel sleeping car built by Fiat to the order of the
“International Steeping Car Company ' (Budd licence).

slogan “IFIAT Il.and, Sea, Air’. Besides railway
rolling stock, Fiat makes motor cars, buses, lorries, vans,
trolleybuses, diesel marine and land engines, aircraft
and aviation engines (including jet plancs and turbojet
engines ), machine tools, electric houschold refrigerators
and clothes washing machines, lubricating oils and greases.

Fiat productions begin with iron and steel processing
(stainless steels are also made by Fiat under licence
from the Republic Steel Corporation of America),
general metal working and, up through all the varjous
manufacturing and transformation processes to the
terminal mechanical products.

Fiat has at present 20 Factories and employs over
75,000 people; it has a sales and technical assistance
service organisation which encircles the globe.

The rolling stock production of recent years includes
several diesel 3-car trains supplied to the order of the
Spanish and Portuguese Railways; a large number of
railcars for the Italian State Railways as well as for the
Greek Railways; saloon rail cars for Jugoslavia and
Egypt and 12 motor train s:ts for India. Lately Fiat
has been granted a manufacturing licence by the Budd
Corporation of America for stainless steel railway
coaches. One of these — a double-deck sleeping car
with 20 single berths, supplied to the International
Sleeping Car Gompany - is illustrated here. The other
photograph shows the first of a series of 3 class passenger
coaches for the Iralian State lines. Diesel locomotives
for shunting and main line service are now also being
built to the order of the Italian State Railways.

———
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Hundred years of Rolling Stock Production in Sweden

By A Correspondent

ORE than a century has elapsed since 1847, when
our firm was founded under the name of Troll-
hatte Mekaniska Verkstad (The Trollhattan Engineering
Works). In 1850 the name was altered to Nydqvist &
Holm, and in 1916 the firm was converted into a limited
company, under the name of Nydqvist & Holm Aktie-
bolag (NOHAB).

To start with the manufacture comprised water
turbines, steam engines, and various machine parts.
After a few years the manufacture of locomobiles was
taken up, and the step was then not far to locomotives,
which, as a matter of fact, from the very beginning had
been contemplated as a future speciality. The first
locomotives were ordered by one of the private railways
in Sweden, and the delivery began in 1865. One of these
locomotives is now in the Railway Museum, Stockholm,

as possible.
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and another of them was in service for 70 years before
being scrapped. Many locomotives of our make are after
more than 75 years still in daily service. The first three
locomotives built for the Swedish State Railways were
delivered in 1868.

We have always been anxious to make use of all
improvements in the locomotive sphere, and in this
connection may be mentioned that compound gears and
superheaters were applied at a comparatively early stage,
and further, amongst the first 3-cylinder locomeotives
in Europe were those supplied by usin 1913. In 1925
we commenced to build steam turbine locomotives under
licence from Aktiebolaget Ljungstroms Angturbin,
Stockholm, and amongst engines of this type may be
mentioned the non-condensing turbine locomotives for
iron ore transport, supplied by us to the Trafikaktie-
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bolaget  Grangesberg-Oxelosunds  Jarnvagar (The
Grangesberg-Oxelosund Traffic Co’s Railway’.

Sweden’s richness in water power soon led to the
electrification of the Swedish State Railways. Electric
locomotives had been built by us before 1900, but it was
first in connection with electrification of the state rail-
ways that the manufacture of such locomotives became
of real significance. The first of these locomotives was
of the type 1-C-1, a coupling rod type of locomotive,
of which we have since delivered a great number.
During recent years several private railways have been
electrified, and locomotives of various types for these
railways have been built by us.

Completion from omnibuses and lorries has, in
instances where electrification has not been considered
suitable, compelled the railways to motorize the service,
and this induced us to take up the manufacture of motor
driven locomotives and rail cars. The first rail car built
was of the g4-wheel type but nowadays our rail cars are
normally of the 8-wheel type with two bogies.

Our manufacturing programme comprises not only
locomotives and rail cars but also other kinds of rolling
stock, such as special wagons of various types, rotary
snow ploughs and impregnating plants.

To meet the ever increasing demands considerable
extensions of our workshops have been carried out time
and again. Our works originally covered an arca ol 8,300
square metres, and they now extend over more than
205,000 square metres. Qur shops with a floorspace of
59,000 square metres are full equipped and up-to-date
in every respect,

The placing of our works at Trolthattan was to a large
extent dependent on access to water power and to a
waterway to Gothenburg, Sweden’s largest port. in
1922 a special quay was built and equipped with a crane
allowing assembled locomotives to be lifted on hoard
ships, specially built for the transport of locomotives.
We have our own railway, with a length of 3 kilometres,
connected 1o the Swedish State Railways and thereby
also to the Continent. Trial runs of locomotives are

1YS VNG 121N {hetober 19560

made on our railway. We have also connection to the
narrow gauge railway system of Western Sweden.

Our deliveries of locomotives have made the tirm
known far beyond the borders of Sweden.  Scandinavia
and Finland have carly been our customers.  Amongst
other countries, to which we have supplicd rolling  stock
of various kinds, may be mentioned The Argentine,
Brazil, [ran, Netherlands, Poland, Portugal, Roumania,
Turkey, U. S. 8. R, and the Union of South Africa
Our deliveries have been large, especially to Iran,
Turkey and U. §. S. R. In 1920, the Soviet Govern-
ment ordered 1,000 heavy goods locomotives; one of the
largest contracts in the history of the locomotive industry,
which made further large extensions to our works neces-
sary. In order to utilize the increased capacity of our
works it was nccessary 1o look for new markets,

Early in 1927 the Turkish Government favoured ys
with a rather unique and complicated commission.  The
contract entered into comprised the building ot railwayy
with a total length of goo kilometres, and the delivery of
100 locomotives and 1,500 coaches and wagons of
diftferent types.  The railways were built in collaboration
with the Danish firms Kampmann, Kieraltt &
A/S and J. Saabye & Q. Lerche. Tl tolling stock was
supplicd by us. The whole contract was completed in
nine years.  T'he enterprise was tollowed by a similar
commission given by the Tranian Government to the
three collaborating firms, who under the name ot Con-
sortium Kampsax ” undertook the building of the "I'ransi-
ranian Railway. We supplicd the rolling stock, consist-
ing of locomotives, goods wagons, coaches, diesel-elecrric
rail cars, some special wagons and a saloon-car for
H.[.M. the Shah.

Since April 1950 there exists an agreement between us
and the General Motors Corporation, Electro Motive
Division, La Grange, with a view to build and market
diesel-electric locomotives utilising General  Motors
Corporation’s constructions and equipment sets consist-
ing of diescl engine, main generator and other supple-
mentary equipment.

The Swedish locomotive builders formed in 1945, 2
sales company, Swedish Locomotive Works Association
Aktiebolag for the export of steam locomotives. Nyd-
qvist & Holm Aktiebolag 1s a member of that association.
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Arclulale Radial “ri"inq Machine

lor use in “ailway Worlxsllops

Machines are used in considerable numbers in

the Railway Workshops, but for the purpose of
this article it has been decided to devote the attention to
the Heavy Duty Radial Drilling machines with hydraulic
pre-selection of speeds and feeds. These machines are
built in eight sizes with a § ft., 7 ft., 8 ft., g ft,, 10 ft,
11 ft. and 12 ft. radius

[ | JHE complete range of Archdale Radial Drilling

Designed for heavy duty high specd drilling up to 33"
in mild steel, the machine has a wide range of speeds
and feeds, for drilling, boring, reaming, facing and
tapping operations. Both the speeds and feeds can be
pre-selected whilst the machine is actually drilling which
reduces to the minimum idle time between operations,
The controls are conveniently placed low down on the
saddle to relieve the operator of all arduous work when
the arm is in the high position on the saddle.

The Machine is foolproof and cannot be damaged by
incorrect use.  Safety trips are provided to prevent over-
traversing of the arm and the spindle. Moreover 4
special safety clutch stops the movement of the arm in
either direction should any obstruction be encountered.

The specd md feed gears cannot be damaged by
careless changing, as these changes are automatically
effected. Clutches are provided to prevent overloading
of the speed and feed drives. Should the motor which
controls the Jocking mechanism be left running after the
machine is fully locked, an electro-hydraulic locking
device safeguards the locking mechanism against overload.

The machine is of the pillar-sleeve type, the sleeve
being mounted on the pillar on ball and roller bearings.
The slecve is locked on the pillar by a conical ring,
which moves in a vertical direction and thus prevents
any displacement of the tool in the horizontal plane
during locking.

The mechanism for locking the arm to the sleeve in-
corporates a long split bearing to obtain a secure lock.
The locking or unlocking of the sleeve to the pillar and
of the saddle on the arm js effected simultaneously by
push-buttons is the centre of the transverse handwheel,
controlling on electro-hydraulic motor.

The elevating arm is provided with a wide bearing
face for supporting the saddle. A tensioned hardened
steel strip on top of the guides on which the saddle
traverses, minimises wear and maintains the original
accuracy of traverse indefinitely. The arm is auto-
matically locked to the sleeve upon release of the elevat-
ing switch lever on the saddle. This locking is in-
dependent of the simultaneous locking of the sleeve on
the pillar and the saddle on the arm, and consequently
the arm swings in the radial direction whilst it is locked
to the sleeve. Vertical displacement of the tool during
setting in the horizontal plane is eliminated and drilling
with the arm unlocked is impossible.

When the elevating switch lever on the saddle is
released the direction of rotation of the elevating screw
is automatically reversed and the locking effected by a
separate nut. ‘The movement is automatically stopped
when a full lock has been effected.  Alternatively, when
commencing to elevate the arm the special nut moves
first, and unlocks the arm before the elevating nut comes
into action. Should the clevating nut fail the arm will
not drop as the special locking nut comes into operation
and antomatically locks the arm, which cannot then be
lowered or raised until the elevating nnt has been
replaced by a new one.

The elevating nut is provided with an aperture tc
enable the wear of the thread to be checked.

The combined locking of the sleeve on the pillar and
the saddle on the arm is effected by an electro-hydraulic
device, which is fitted at the head of the column. The
device is rapid in action, simple and free from trouble
and provides protection against over load.

Piping and consequently oil leaks are eliminated, as
the oil pump piston motor and safety valves are carriec
in a totally enclosed housing. The locking or unlocking
operates immediately the motor is started by the push-
button control, the slightest pressure on the contro
button being sufficient to provide any degree of lock
Arrows on the base of the sleeve indicate the actua
degree of lock and this is adjusted so that the sleeve car
be locked on the pillar before the saddle on the arm
thereby permitting a slight movement of the saddle along
the arm, whilst the radial movement is locked.
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The required speeds and feeds are selected by turning hole without the necessity of other measuring devices.
two concentric direct reading dials on the saddle. The The required depth is set on a clearly graduated feed & ‘NZ C D/] M &
actual gear changes are not effective until the start and trip dial, which is provided with a micrometer screw kX H() TO RESERVE A CO ODATION :?
reverse lever is operated. This lever engages three the latter being adjusted after rapid setting of the dial. - %
actions in sequence :— i
The fine feed hand wheel is stationary when the % Unless you reserve your berth (I and II Class) or Seat (3rd Class long

(1) The hydraulically operated gear change power feed is in use. A lever adjacent 1o the fine feed . . f : :

: . ) < advance, you may not be sure of getting accommodation on the &

(2) The delayed starting of rotation of the gears handwheel engages cither the hand or power feed. < dls_tance) mn . Y y & & <
(3) Engagement of the full drive % train you wish to travel by.
Ease and rapidity ot control are outstanding for 8 . . . : ‘

With this arrangement the pre-selected speed and feed machine of this size. The controls are simple and fe® 3 Application should be made to the Station Master of your starting
is.‘;]btameld Sh'lSththc motor is running, with case and i “”‘?b“ and are located close together on the lower i station at least 3 days in advance specifying the date and train by which you
without clashing the gears. ac the . . the sneeds i i ) . ) i &
g g face of the .saddlg.. .As t‘hc.specds and feeds are pre Y intend travelling and the tickets must be bought in advance. The reservation

selected whilst drilling is in progress, gear changing & ) .

By dialing ‘O’ the drilling spindle is set in neutral, time is climinated, and as spindle sctting, reverse and fee leviable is 8 Annas per seat or berth.
and is free to be turned by hand for changing tools. gear change are effected without stopping the motor, no
second control movement is necessary. Reservation by I and II Class from intermediate stations by Express

A multi-disc clutch is provided for smooth engagement . . 3 trains can also be made similarly, but reservation ticket can be issued only %
and disengagement of the gears, to provide for sensitive An Automatic brake quickly stop the spindle and ) ) p he R . C h )
control of the spindle, especially for tapping and rapid prevents ** Creeping ™. The free and easy action of an k4 after getting an advice from the Reservation Centre that the reservation has %
reverse. This clutch requires, no adjustment and is movable parts combined with the small area into Which been made. ;4
designed to pull smoothly and maintain its driving the controls are grouped, enables the operator to manl.P“‘ X ¥
power under the severest test. A constant even pressure late all movements of the machine from one convenient 5 - . ) ] . . .
is compensated and distributed over the entire surface of  poyition which results in a remarkably high output 18 : Tickets will be issued only if accommodation is available. %
the plates. When the clutch is disengaged the plates are without fatigue. All locks are obtained by ﬁngc;.llghl '-
separated by oil pressure and separately held on “Steps” pressure, and their ample rigidity is such as w“;:‘;': If the reserved seats or berths are not occupied at least § minutes 3
i is eliminated. afepus ai cakapt- - s . . .

so that opposite contact is eliminace long tool life and aho to salcguard against tool brin use, before the booked departure of the train the reservation will be cancelled and %
A tachometer is fitted which indicates the speed he 3 the seat or berth given away t h

Wide speed and feed ranges are provided, so that and a circular scale cnables the operator to ﬁf‘d (b % € & y 1o another. -
drilling, boring reaming, facing studding and tapping appropriate speed and feed for different mﬂl""'als ¥ Y Y
operations can be done. Fine boring as well as heavy direct reading. % Roservation fee is not refundable. lgsvysv2 -
drilling can be carried out and four automatic tapping %
feeds are available if required. The five feeds are In addition to a normal b . be k)
L . . ase plate th -hine can - & . ks

available for boring work held in jigs and fixtures which supplicd with special bascs wpw; isdx;:;ua‘ equire- i IIT Class seats are also reservable on Express and certain other 3
is normally carried out an horizontal boring machines, ments.  These include — important trains for long distance passengers from the train-starting stations 3
a high degree of accuracy and surface finish being i on payment of a reservation fee of 4 Annas per seat. %
obtained. Particular care has been given to provide the o . . & =
. . (a) Small ** Stub ”’ base for operations where boilers ) +
low speeds frequently needed for boring. The twenty- or other bulky components have to be drilled -
i i s. ° Y e drilled, kS berth ,

two speeds and eighteen feeds available are as follows which can be accommodated in a pit adjacent . Do n?t occupy a or seat reserved for another, as you are &
4 to the base. 3 liable to be displaced at the last moment.
Speeds: 11, 14, 17, 22, 28 , 55, 70, 90 5 -
“OI 140 175, 242’0 Z;o ;50 ’4'12’ 4;6055683 ’ 8?30, (b) Traverse base where it is necessary to drill large - &
> 3 > ’ ’ ’ ’ b ’ ’ . pe a : <& . k3
1100 and 1450 r. p. m. s;{;fau.zs; the ;lra‘;cfrse olf1 thedr:la:chmc on the % If you find another person occupying the berth or seat reserved 3
€1 sa . b : . . . 2

> ontrofled from the _ % for you and if he will not vacate it on demand, report it to the Guard

Feeds: 8, 11, 14, 18, 25, 30, 36, 48, 62, 75, 100, (¢) Tworthree or four-way bases (0 Provide for £ or Station Master.  They will help you. z
125, 160, 2I5, 270, 320, 425, 540 r. p. m. The co.nnnuous production whilst work is being 3
Automatic tapping feeds are 8, 11, 14 and 18 r.p.m. drilled on the one base, other work may be )4
set up or removed from the others. & &

‘A precision depth trip is provided to ensure accurate The agents in India for James Archdale & Co. i ( Inserted in the interests of Travelling Public )
drilling or facing of blind holes to the correct depth. I.td. are, Alfred Herbert (India) Ltd., Calcutra
The power feed is tripped by means of an integral dead with branches at Bombay, Madras, Bangalore %

stop which ensures a uniform accuracy of depth of and Secunderabad.
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Hewittic

RECTIFIERS

LONDON TRANSPORT RAILWAYS

The 4,000 kW Bond Street substation, equipped
exclusively with Hewittic Rectifiers. The plant
comprises four 1,000 kW combined rectifier
and enclosed air-cooled transformer units. This
company is also responsible for the supply and
installation of all A.C. and D.C. control gear.
Some 90,000 kW of Hewittic Rectifiers have been
supplied to the London Transport Executive.

HACKBRIDGE AND

BRITISH RAILWAYS SOUTHERN REGION

One ot 28 »substations being equipped with Hewittic
Rectifiers by the Briush Transport Commission for the
Southern Region of British Railways. The photograph shows
wimbledon substation with one wall cut away to show
the two 2,500 kW rectifiers in this half of the building.

BRITISH RAILWAYS
LONDON MIDLAND REGION

A crain passing one of the 14 Hewittic Rectifier substations
on the Liverpool-Southport line. These have an -
capacity of 24,260 kW and supply 93 . clectrified
track. Hewittic Rectifiers imstalicd on other sections of thisg
region total 47,300 kw

e

CANADIAN NATIONAL RAILWAYS

The electrified section of the Canadian National Railways, comprising some 70 track
miles in the vicinity of Montreal Terminal, is supplied with D.C. by Hewittic Rectifiers
in two 3,000 kW substations at Central Station and Saraguay. The photographs show
teft, a train leaving Mount Royal Station, and right, one of the four 1,500 kW equip-
ments in service. These are designed for operation at 3,000 volts, D.C.

% Send for Publication R200/3

HEWITTIC ELECTRIC CO., LIMITED

WALTON-ON-THAMES - SURREY - ENGLAND

Telephone : Walton-on-Thames 760 (8 lines)

Telegrams : * Electric, Waiton-on-Thames

Cedle
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New Suburban Ele_ctrical Coaches in Service

NDEPENDENCE DAY 1956 was a milestone in the
I Bombay Suburban electrical services of the Central
Railway for, on the evening of that day, the first
twelve new coaches out of an order for 149 were put into
service.

.The first electric train in Indid started out on its
inaugural run on the 3rd February 1925, over the
Harbour Branch line of the ex-G. I. P. Railway, bound
for Kurla. This electrified service was introduced with
a stock of 52 coaches. By stages, the electrified subur-
ban services were extended and by March 1929 electrifi-
cation of all suburban lines upto Kalyan was completed,
whilst the number of electrical multiple unit coaches had
increased to 92.  Progressive additions, to meet growing
traffic requirements, took the number to 206 coaches in

1941 and to 270 in 1951. The 64 new coaches which
were put into service in 1951 were of light-weight

construction and of an integral type. They represented
a marked all-round improvement over the old stock.

Suburban traffic over the past sixteen years has grown
rapidiy due to the growth of Bombay City and its
suburbs, the sharp increase in population and the much
greater level of Industrialisation. Against 34 million
passengers who travelled in 1939-40, 159 million
travelled in 19§5-56 over the Bombay Suburban section.
Not only did passengers grow in numbers, but the
average length of their journeys increased as workers
went farther from their work to find a home in outlying
suburbs.

The Central Railway however has put all its available
coaches to maximum use to minimise the overcrowding
caused by so phenomenal an increase in traffic. Accord-
ing to figures compiled and published by the Inter-
national Railway Conference Association in their October
( Continued on page 21)

FLOORCOVERINGS

Available 1n colourfu! designs, plain pastel
shades and many pleasing effects, Linoleum
has become the most popular {loor-coverings
of (o-day. Indeed they are so lovely, resi-
fient, hygienic and €asy to clean.

/
’

LAY IT FROM WALL TO WALL
WE LAY IT FOR YOU.

INDIA LINOLEUMS LTD.

8. ROYAL EXCHANGE PLACE, CALCUTTA-}

PPSIL1IS6.
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Role of Roller Bearing Axleboxes
in lL.ocomotive Manufacture

By W, T Thompson. .M. 1 Laco. 1.

NE of the most imposing exhibits at the Transport
Pavilion of the South Bank Exhibition during the
Festival of Britain was the Indian Government

Railways broaad gauge W. G. Class locomotive which
was built by The North British Locomotive Company
Ltd., Glasgow.

This freight locomotive of 2-8-2 wheel arrangement is
one of many built for Indiain the United Kingdom.
[t is significant that the Indian Government Railways,
after many vears of expericnce on various railways in
India, have adopted a progressive policy of fitting roller
bearings to locomotive, carriage and wagon axles.

The W. G. class locomotive is equipped with SKF
spherical roller bearings on all carrying axles and on the
tender axles, and roller bearings are similarly fitted to
broad gauge W. P.class and metre gauge Y. G. and
Y. P. classes.  This policy has been extended to other,
lighter classes of locomotives for 2° 67 gauge, such as the
Z. B. Class as built by Hudswell Clarke & Co. of Leeds.
Others of the same class are in course of erection
by W. G. Bagnall Lid., Stafford. Many Indian classes
of locomotives have been similarly equipped.

Experience has shown the advantages which accure
from the use of roller bearings and these may be
summarised under the following headings :—

(1) The starting resistance of a roller bearing coach
or wagon 1s reduced by about 857,,, With locomotives
the resistance of the driving mechanism has 1o be taken
into account, and therefore the percentage reduction in
the starting resistance will not be so great, but compa-
risons with plain bearings will show an appreciable
advantage in favour of the roller bearings. Increased
effort is thercfore obtained at the drawbar, and there is
also a reduction of the running resistance, permitting
higher speeds and improved time schedules.

(2) Increased availability of motive power. The
mileages between major shoppings can be at least doubled
when all axles are roller bearing equipped. The
increascd earning capacily of the locomotive more than
justifies the increased capital outlay on the roller
b:arings.

(3) Wear and tear of the locomotives is reduced.
The roller bearings maintain their efficiency throughout

their life and their running qualities do not dcteriorate
because (a) the journals do not wear and (b) radial
and lateral play in the bearing remain the same.  Play
in the guides is also eliminated by the use of wear-
resisting  steels on the horns and boxes.  Pounding
effects on the coupled boxes of steam locomotives are
therefore minimised and the carrying boxes can be
controlled within close limits in the guide.

(4) Reduced wheel skidding at starting resulting in
fewer fiats on the tyres. ‘There are cases where the
wheel tyres have had over 50", longer life and this
factor has increased the permissible mileages between
shoppings for tyre turnings.

(5) Hot boxes, a very prevalent problem in India
with plain bearings, can be completely climinated. It i
an important requisite that the roller bearing must be
correctly selected for size and life potentiality, which
ensures that under normal working conditions roller
bearings will have long trouble-frec 110 qadie
reserve capacity for the abnorne, conditions that must
be met in service, especially in India where monsoon
conditions can cause rzil irregularities due to subsidences.
Roller bearings need no attention on the line and long
distances can be run at increased speeds without risk of
hot boxes.

(6) For «carriage stock, reliability and smooth
running with reduced maintenance costs on tyres, and
axles might be ciied as the main advantage.

(7) For gocds wagons, the roller bearing is proving
of immense value. ‘The increase in the permissible
pay load per train alone justifies the capital investment.
Reliability and freedom from hot boxes are factors
which particularly commend the roller bearing for
goods wagon work.  The roller bearings is proving
indispensible for oil wagons and for wagons carrying
other inflammable substance where hot boxes can lead
to extensive damage due to fire, and for high-speed
goods wagons carrying perishable foodstuffs.  The
very low starting effort of the roller bearing wagon
avoids the neced for the slack couplers required with
plain bearings where it is nccessary for the effort at the
drawbar progressively to start the wagons from the
front to the end of the train. The slack coupler causes
heavy wear and tear on the wagons by the frequent
impacts between the buffers of the individual wagons

PRESSED STEEL COMPANY BUILD STEEL STROQAZ
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STEEL COMPANY gaynp
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greater strength

STEEL WAGONS
longer semrvice

BUILT
PRESSED

BY BRITAIN'S LARGEST MANUFACTURERS

STEEL

BODYWORK FOR TRANSPORTATION

PRESSED STEEL GCOMPANY LIMITED
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PAISLEY SCOTLAND

HEAD OFFICE:
COWLEY OXFORD

LONDON OFFICE:
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O)VEII 11,?00 of these sturdy, all-steel, 16-ton mineral wagons are
Pressed Steel built to the order of British Railways every year.

s TRENGTH of construction means length — of service,
Fewer rm-ming- repairs or maintenance, longer operative life, greater
cconomy in the long run. Pressed Steel Company Limited, one of
Britain’s greatest engineering organisations, build steel wagons and
rolling stock . . . many thousands strong . . for world railways.

P?‘(’.s-js‘e(l Steel Company Limited are manufacturers also of Motor Car
Bod.es, Presteold Refrigeration Equipment and Pressings of all kinds.
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in the train, which limit the safe speeds at which the
trains can be run. Screw-coupled roller bearing
wagons that are power-braked permit increased train
speeds, and greatly facilitate the transport of goods,
permitting a quicker turn-round of wagons and thereby
increasing the pay-load per wagon per annum.

(8) The roller bearing axlebox is cnclosed to prevent
the ingress of grit and water into the bearings. The
normal types of seals on plain bearing axleboxes do not
offer the necessary protection to the axles and under
dusty conditions of operation it is very easy for
abrasive matter to get into the boxes and wear the
journals. It is also an important factor that the roller
bearing boxes can be more satisfactorily protected
against ingress of brake-block dust, which is always
a source of abrasive wear.

BEARING DESIGN FOR AXLEBOXES

SKF spherical roller bearings have been very widely
adapted to the axles of all types of railway rolling stock in-
cluding locomotives of all classes, carriages, wagons, tram
cars and are running in all parts of the world under
varying load conditions. These bearings are capable of
carrying the heaviest axle loads and running at the highest
speeds met in railway practice. Deliveries of these bear-
ings now amount to a few millions, mounted in twin
bearing boxes and in seif-aligning boxes. This type of
bearing is designed for high load capacity, and sizes can
be selected which have a life expectation greater than that
of the axles and wheels. The proportions of the bearing
required to ensure a calculated life up to two million
miles under specified axle loadings are well within
practical limits for most railway applications because of
the compact construction of the bearing. The spherical
roller bearing has two rows of rollers which run on
sphered tracks. The bearing is self-aligning and needs
no external adjustment. It carries both radial and axial
loads and is designed to serve as a location unit,
enabling it to carry, in addition to the normal journal
loads, the thrust loads that are imposed on the axle
journals thus obviating the need for a separate thrust
bearing. When design circumstances permit it is
recommended that this type of bearing be used as a
single unit, taking full advantage of its self-aligning
properties.

TYPES OF ROLLER BEARING AXLEBOXES

An ideal suspension is the design adopted for the
inside crank axle of the British Railways high speed
Pacific locomotives ** Sir Wm, Stannier F. R. 8.” and
*“City of Salford ”. Here the load is suspended and full
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advantage in taken of the self-aligning properties of the
bearing, enabling the box to align with the frames.
The ability of the box to align about the bearing centre
permits a full thrust face on the guides whereas with
rigid boxes it is normally necessary to restrict the thrust
face areas by bevelling off the guide faces, thus allowing
the box to take up an inclined position in relation to the
frames. The self-aligning bearing is also mounted
singly wirth top-loaded boxes when the boxes are closely
controlled laterally in the guides, and is commonly used
on the inside journals of locomotive bogies and coupled
axles.

Where, as is often the case, there are restrictions in
space and a stable box is necessary, two SKF spherical
roller bearings are used, which provide the maximum
capacity in a restricted space. Although the box be-
comes a stable structure, the self-aligning properties of
the bearing are nevertheless brought into use to ensure
the best load distribution.  The bearing outer races take
up positions in relation to the housings and journals,
within the limits of the variations in the machining
tolerances of the fitting parts, and allow the box castings
to flex under variable load conditions. In other words
the load is spread over the four rows of rollers without
any risk of roller edge loading, which can oconr - 77
use of non-self-aligning types nucr tae lluence of
tilting forces applied cxternally.,

The cannon-type box is often necessary for inside
journals in view of the axle end-float which is required
on some types of boxes with coupled axles, for instance,
where it is necessary to allow float of some of the axles
to enable the locomotive to negotiate curves. The SKF
self-aligning bearings on each journal of the cannon box
also ensure good load distribution by reason of the flexi-
bility of the casting and the ability of the bearings to
align within the limits of the machining tolerances to
which the various parts are manufactured. Morcover,
a fact of some importance, bearings of this type can give
under axle flexures, without heavy concentration of loads
at the roller edges as with rigid types of roller bearings.

A unique method of increasing the box load capacity
while maintaining the same bearing sizes, or of permitt-
ing the use of a smaller box for carrying the same load,
where a twin bearing box is loaded by means of a saddle,
which spreads the load over the maximum number of
rollers. When the load is directly applied above the
bearing, it is distributed over those rollers directly
undernecath whereas this design spreads the load over a
much larger number of rollers thereby reducing the load
per roller and in turn appreciably increasing the load
capacity.
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The cannon-type box is the type used on Y. P. and
Y. G. class locomotives on the leading four-wheel bogies
and two-wheel trucks respectively.

A similar design is used on the leading bogies and
trucks of W. P. and W. G. class locomotives. The
twin bearing box is the type used on the tenders of Y. P.
and Y. G. class locomotives and a similar design is used
on the hind truck of these locomotives as well as on the
hind trucks of the W. G. and W. P. classes,

STEAM LOCOMOTIVE RETURN CRANKS

The SKF spherical roller bearing is used very
extensively on the return crank of the Walschart link
motion of many classes of locomotives in India and
elsewhere. The application of SKF self-aligning ball
bearings to this position was first carried out in England
in 1916 and has become standard on British locomotives
of various classes. Other classes of Indian locomotives
are fitted with a similar design but with direct-mounted

bearings.

The SKF spherical roller bearing is mounted on the
return crank by means of a tapered withdrawal sleeve
which facilitates mounting, and the eccentric rod can be
conveniently withdrawn with the aid of an extractor nut.
The bearing is grease lubricated and requires very little
attention in service.

APPLICATIONS TO LOCOMOTIVE SIDE RODS

A number o1 ...cossful applications have also been
carried out to the side rods ot locomotives, both in
India and elsewhere. The design is a typical illustra-
tion of the application of SKF spherical roller bearings
to the main driving pins, and here also the sleeve
mounting is used to facilitate maintenance, permitting
withdrawal of the rods for periodic adjustments and
enabling the rods to be remounted whilst maintaining an
adequate fit for the bearing races. Here also grease
lubrication is used and maintenance attention is reduced
to a minimum.

METHODS OF MOUNTING ROLLER BEARINGS

‘The bearings are shrunk on outside journals and have
an interference fit adequate to secure them against
movement under the maximum loads imposed. It is
therefore not desired that such bearings should be
removed during their life, although press equipment
can be used to strip the races and to re-fit them if such
a course is necessary in order to support the axles in
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chucks on the tyre turning lathes. However, with
direct mountings it is preferable to support the axles on
the lathe centres, leaving the bearings suitably protected
in position. Alternatively the boxes can with advantage
remain in position thus using the box body casting as a
protection for the bearings. In this case it is only
necessary to remove the inspection covers to gain access
to the lathe centres and to provide a front shield to keep
swarf from gaining access to the box.

There are several cases where it is not possible to
grind the journals within the close limits of 0.001” to
0.0015" necessary for shrunk-on bearings. Further-
more, it is often an essential requirement that the
bearings are removed at each tyre turning operation,
both for examination of the journals for possible develop-
ment of fractures, and to permit the axles to be held in
chucks in the tyre-turning lathes. The well-known SKF
sleeve mounting can then be used with advantage to
permit easy withdrawal of the bearings, which can be
remounted ensuring the correct fit tonnage for each
mounting. The journals can be machined with a tole-
rance of approximately four times the tolerance necessary
for the direct mountings. Standard plain bearing axle
blanks and used axles can be conveniently converted to
roller bearings using the sleeve mounting, in many cases
making use of specially bored sleeves which still permit
the use of standard bearings.

The goods wagon box, is a case in point. Sleeve
mountings have become very popular and of late years a
very large demand for these boxes has arisen in many
countries. The solid box is of high tensile iron and can
be withdrawn from the bearings for periodic inspections.
The slecve mounting does not call for the same high
quality finish of the journals as the direct mounting.
All parts are therefore ecasily renewable. In order to
obtain a comparatively low-priced box, goods wagon
bearings may be selected for a lower life expectation
than is desirable in the case of locomotives and carriage
bearings and a small percentage of them may fatigue
earlier than 500,000 to 750,000 miles—the calculated
minimum life o be expected from SKF spherical roller
bearings for goods wapon stock. Ease in making
replacement is, therefore, a considerable advantage.
These boxes are also designed so that the axles can be
entered in the tyre turning lathe without removing the
boxes.

The sleeve mounting has a wide field for applications
other than goods wagons and when cost justified its use
it can be fitted with advantage, greatly facilitating the
maintenance of the equipment.
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INDIAN GOVERNMENT LIGHT-WEIGHT
COACHING STOCK

The Indian Government Railways have adopted the
sleeve mounting for their latest light-weight carriage
stock, which 1s being constructed by S. W. S, Zurich
(Schweizerische  Wagons- -und  Aufzugefabrik AG,
Schlieren, Zurich) and the box type used, is of special
interest in that the suspension in conjunction with the
SKF self-aligning bearing provides a box which has
exceptionally good riding qualities. The helical side
springs have good shock-absorbing qualities and the
cylindrical guide posts which work as pistons in the
oil-field chambers closely register the boxes laterally,
eliminatirg end play of the axle. The vertical move-
ments of the guide posts are cushioned in the oil wells.
The guide posts are hollow, thereby forming a cavity
for releasing the oil pressures that are induced during
the downward movements of the posts. The oil
pressure is gradually dispersed by release of oil
through the bleed holes in the hollow posts. An air
release hole is provided in the top of each posts.

The side spring pockets are situated well below the
centre line of the bearing, thereby producing a self-
righting effcct when the box tends to tilt in relation to
the axle under variations in the deflections of the
springs. The box can align itself with the spring posts
because of the self-aligning properties of the bearing,
and therefore harsh riding when tilting forces are
imsesed will be avoided, particularly when travelling
over badly conditioned rails.

The SKF bearing is secured by the tapered with-
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drawal sleeve previously mentioned, which is finally
locked by an axle nut.  With this design, maintenance
is simplified in that the bearing can be withdrawn and
remounted many times with simplicity, the correct fits
being ensured cach time the sleeve is passed into the
bearing. The secaling labvrinth is constructed to allow
the required tilt of the axlebox in either direction and
efficiently retains the scaling grease, preventing  the
ingress of foreign matter.

The design is as standardized for carriages on the
Swiss Federal Railwavs and is similar in  general
construction to that adopted by the Indian Government
Railways for light-weight carriage stock.  The Indian
Government Railways have therefore taken advantage of
this design development, which makes full use of the
design characteristics of the SKF seif-alipning bearing,
to obtain the best riding qualities.

LUBRICATION

Roller bearing axleboxes can be designed for oil or
grease lubrication. With the former it is unnecessary
10 top-up the axleboxes fairly frequently whereas with
grease lubrication it is possible to run the boxes on one
greasing for long periods of service.

In India, where large differences in day and nighy
temperatures lead to internal sweating of the axleboxes,
soda base greases can be used to atford full protection
to the bearings against rusting in service.  Such greases
can absorb an appreciable amount of water without
losing their protective and lubricating properties.

NEW POST FOR FORMER INDIAN RAILWAYS CHIEF COMMISSIONER

Sir Arthur Griffin, who was Chief Commissioner of
Railways in India from 1944 to 1946, has been appointed
adviser on economic development to the U. K. High
Commissioner for Basutoland, Bechuanaland Protecto-
rate, and Swaziland. This has been announced in
London by the Commonwealth Relations Office.

When in the United Kingdom, Sir Arthur will be

available for consultations with the Secretary of State for
Commonwealth Relations.

Sir Arthur retired from the post of Chairman of the
Rhodesian Railways in 1954. He had previously served
in Iraq, but most of his career was spent in India, where
he held a number of railway appointments. He was
Chief Commissioner of Railways from 1944 to 1946.
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Additional Trains

MOVE TO EASE OVERCROWDING ON RAILWAYS

(A resume of a speech by Shri Lal Bahadur Shastri,
Minister for Railways & Transport at the fifth meeting of
the National Railway Users Consultative Council at
New Delhi on 20—7—56)

20 Additional trains on the broad gauge and an equal
number on the metre gauge would be introduced, and in
addition, about 200 trains would be strengthened with
additional coaches ”” said Shri Lal Bahadur Shastri,
Minister for Railways and Transport while addressing
the fifth meecting of the National Railway Users’ Con-
sultative Council at New Dclhi. The Minister further
stated that to cope with overcrowding on railways, it
was proposed to provide additional transportation
capacity of 23", on the metre gauge and 10" on the
broad gauge during the second Five Year Plan period.

Referring to the progress made by the Railways in the
field of operation during the busy season from November
1955 to April 1956, the Minister revealed that loadings
on the broad gauge rose by 7.7 per cent and on the
metre gauge by 13.7 per cent. Improvement was also
made in regard to the transport of coal generally and its
movement through such busy points as Mogulsarai.
There had also been steady increase in the transhipment
performance at several break of gauge points, Shri
Shastri said, as a result of which it had been possible to
fees - restrictions on the booking of goods traffic via
Poona, Manduadii - i \ooomeam, all of which have in
the past been serious bottle-necks.  There had further
been marked decline in the outstanding registrations for
wagons.

However, the Muinister warned that inspite of this
progeess, the Railways would have to face enormous
difficultics in respect of transport of goods.  Shri
Shastri sa.d that we were already faced with increased
production in different industries for which the corres-
ponding transport capacity was not available and yet
the targets ot production were being raised further for
coal, cement and foodgrains.  Referring to the expected
shortfall in goods tratfic during the second Plan, he
affirmed that the Railways must be enabled to make
commitments immediately for rolling stock and line

capacity to become available in the fourth and fifth years
of the Plan.

Shri Shastri revealed that in the present allotment
made to the Railways the Ministrv had programmed for

=3

to be Introduced

the following projects: Doubling of 1,600 miles of
track at Rs. 96 crores; other line capacity works at
Rs. 70 crores; track renewals at Rs. 100 crores;
rolling stock including diesel engines at Rs. 380 crores;
electrification at Rs. 80 crores and new lines for steel
plants at Rs. 66 crores.

The Minister further stated that while maximum use
of rolling stock and track would be made, the efficiency
and performance of the Railways would have to be
improved. In this connection, he referred to the
recommendations of the efficiency Bureau and the
introduction of the Divisional System on those railways
where the system did not at present operate.

Speaking on passenger transport, the Minister stated
that despite the limitations of line capacity and rolling
stock which continue to exist, it had been possible to
increase the daily average passenger train mileage from
177,909 during 1954-55 to 179,640 during 1955-56 on
the broad gauge and from 104,450 to 107, 141 en the
metre gauge.

Referring to the suggestion of Prof. Galbraith, an
American Economist, to discourage travel on Indian
Railways, the Minister atfirmed that there was very little
luxury travel on our Railways. However, travel in
connection with various melas and marriages, he said,
could be reduced considerably.

Speaking of passenger amenities, Shri Shastri
announced that a fully air-conditioned vestibuled train
mainly consisting of third class coaches was likely to be
introduced on one of the main trunk routes from
October 1st. The fully vestibuled third® class train
introduced from October 2nd, last year between Delhi
and Howrah had proved popular. Similar trains had
since been introduced on other main trunk routes, viz.,
Delhi-Madras, Madras-Howrah and Madras-Bombay.

Referring to departmental catering on Railways,
Shri Shastri stated that the Departmental system was
on the whole satisfactory and it was proposed to extend
it to more stations during the current year.

Referring to the heavy burden of responsibility that
would fall on the Railway Board during the implementa-
tion of the Five Year Plan, the Minister said that the
Railway Board had been strengthened on the highest
level by the inclusion of five additional members, who
had taken over charge from June 25, 1956.
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The Full-Elastic Catenary-Warped

Contact Line for Railways

By Matthias Wittzenstein, Grad. Engineer

An exposition of the requirements for constant reception of current without sparking, even at high speeds,
followed by a description of the various processes involved when the current receiver slides along contact
lines of the vertical caienary or of the catenary-warped type of suspension.

GENERAL ASPECTS

ITH the exception of the Dicsel electric locomotive,
all electric locomotives depend on being fed
electric energy by suitable means. Of the various

methods possible (e. g., by contact rail), the electric
overhead contact line has proved to be the most efhicient
and economical. The pantograph of the electric loco-
motive receives the current from the contact line, which
is suspended over the axis of the track from insulated
suspension points, and conducts it to the engine. In

of little importance and, consequently, sadly neglected
by technical research. In the following we shall try to
explain the technical significance of the contact line with
regard to the electric railway it serves.

The present day engineering skill and knowledge
would permit of the construction of electric locomotives
and railway systems for speeds of up to 120 miles'h, and
even higher on long straight stretches. Were one to
go about erecting a contact line system suitable for such
speeds according to the art commonly practised in this

spite of its being an essential accessory to electric field, one would, however, encounter enormous difficulties
railways, the overhead contact line is a subject considered inasmuch as already at speeds of around 8o miles/h the
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vertical type of catenary suspension now generally used
is absolutely inadequate as far as current reception
and wear and tear on the pull-overs are concerned, and
excessive sparking causes waste of current as well as
injury to the locomotive engine and to the contact wires.

The constant elasticity of the contact wire in vertical
direction along the whole stretch and the position of
this wire in relation to the track mayv be considered two
of the most essential factors for the uninterrupted feeding
of current without sparking which, in turn, is the main
requirement for a good contact between pantograph and
wire. A further requirement is that the contact network
be cheap, 1. e., economical with regard to construction,
operation and maintenance.

Nowadays these requirements can be fulfilled to a great
extent by the so-called catenary-warped full-elastic
contact line which has been developed in the course of
many years’ exhaustive theoretical research and practical
test by the Swiss firm of Kummler & Matter, Ltd.,
Zurich, and which this firm has been using for some
vears with highly satisfactory results.

In the following we shall give a general description of
the most important technical features leading up to the
most modern developments in contact line design, viz.,
the catenary-warped full-elastic type.

As every passenger has experienced, any train,
including the locomotive, is subject to vibrations, shocks
and oscillations which increase in intensity when the
travelling speed increases and are produced, partly by
the track joints, and partly by minute and almost
invisible imperfections of the rail surface.

In order to insurs continuous cantact between current
conductor and current receiver, i. ¢., the copper contact
wire and the pantograph, all vibrations and oscillations
and besides, the sag of the contact wirc.fnust be compen-
sated for. Compared to the work to BE performed, the
pantograph sliding along the comac.i wire under a
pressure of from 10 to 15.5 Ibs. is rather™an inert instru-
ment. Where the pantograph is not capable of -absorbing
all oscillations, the contact line must completé the
fulfillment of this requirement, for which purpose it
must be elastic and resilient, thereby guaranteeing
reception of current without sparking

Fig. 1 shows the catenary curve of a wire (or cable)
suspended from points A and B with tensile stress S.
In the event of A and B being of equal elevation, the
lowest point of the sag is in the middle between these
two points. In the resting position of the wire the
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Fig. | Catenary curve of a wire in the resting position.

horizontal tensile stress Is the same at every point thereof.
Corresponding 1o the curve, of the wire, the weight
component acting vertically on the wire is heaviest at the
points of suspension and diminishes to zero at the center
of the span.

a sy ¥ 1he weling enmct .

rassurs of the 8 ding ieny
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Fig. 2 Catenary curve of the wire while the pontograph s
sliding along.

THE VERTICAL CATENARY CONTACT
LINE AND SIMILAR SYSTEMS

The initial cost of a contact line depends above all on
the number or suspension points ( poles or maste ¥ used,
for which reason the spans between these points are
strung as long as possible, and almost all railway contact
lines are of the catenary type. Fig. 3 shows a vertical
catenary  contact line the contact wire of which 1s
suspended by means of several hangers from the catenary
cable. To achieve uniform wear on the contact carbon,
the contact wire is strung in a zig-zag line above the
axis of the track and supported from the side by insulated
pull-overs attached to each mast.

A contact wire suspended vertically from a catenary
cable is of an’slasticity similar to that of an overhead line
as shown in Fig, 2. This fact and, above all, the weight,
or rather, the mass inertia of the necessary pull-overs
allow the pantograph to raise the wire higher in the
middle of the span thanitis at the suspension points
(ct. Fag. 4)Which proves how uneven the elasticity of

the vertical catenary tvpe of contact lines is.

The progress of the pantograph along the contact wire
of a catenary line is accompanied by a wave, produced
by the pressure of the contact and which should have
the same amplitude at every point along its path, if
current is to he received without sparking and under a
constant contact pressure. In other words, the progress
of this undulation must not be disturbed or interrupted
by uneven elasticity of the wire or by so-called hard
points in the line, such as occur at the pull-overs.
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Fig. 3 15kv Vertical catenary contact line.
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fig. 4 Vertical catenary contact line-Vertical
section.

Thus the problem to be solved was to find a type of
contact line having equal elasticity at all points of the
contact wire, even at those where it is pulled-over. The
puli-overs being a cause of uncvenness, a method was
sought whereby they could be omitted.

Railway contact lines embodying some elastic quali-
ties had been laid in Germany already in the thirties,
bnt the necessity for using an auxiliary catenary cable
at the suspension points so complicated their erection
as to make it very difficalt and correspondingly expen-
sive  Trials were also made with the so-called crossed-
catenary [y waraet line shown in Fig. 5in each
span of which contact wic and o catenary cable
exchanged functions.
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wires and catenary Lables however, as the regulauon
of the weight component, e. g., by swinging out-
riggers, is connected with great expense.  But because
this method also requires pull-overs, and, turther,
because the pantograph has to lift one contact wire
at the suspension points and 2 wires at the crossing,
points, the path of the pantograph as shown in Fig. 3 is
by no means the desired even line, and extensive
sparking is prodaced at higher running speeds.
Besides, due to the afore-mentioned hard points, wear
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and tear become noticeable at certain points of the
contact wire after only few years’ use. Finally a
solution of the problem was offered by the so-called
catenary-warped contact line (abbreviated VWS ),

THE CATENARY WARPED (VWS)
CONTACT LINE STRAIGHT STRETCHES

The erection of VWS contact line is quite simple.
The catenary cable is firmly suspended in a sharply
pointed zig-zag line above the axis of the track. The
contact wire is suspended by the cable by from 4 to 6
hangers per span, and a constant tensile stress is achieved
through the use of weights. The weight of the contact
wire in combmatlon with its tensile strcss rcsults ina

e of the wire (c¢f. Fig. 6. The nearer
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Fig. 6 Catenory-warped contact line in straight line.

1a) Horizontal projection (b) Cross-section, hangers 2 and 3 short,
strangly stanted ; hangers | and 4 long, slightty slonted ;
ongles at the point of suspension.
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the hangers are to a mast, the longer and the more
slanted they are.

Two forces are at play in each hanger, viz,, the
vertical specific weight G. of the contact wire and the
‘horizontal pull Wz caused by the angle which the wire
makes at the point of suspension from each hanger. In
Fig. 6 these angles are designated.

When that part of the contact which is suspended
from such a slanted hanger is pressed upwards by the
pantograph, it becomes apparent-within certain limits,
naturally-that, the longer and the more slanting {up to
approx. 45 from the vertical) the hanger is, the higher
the pantograph can lift the contact wirc, the more clastic
the contact line becomes (cf. Fig. 8, i. e, the greater
the difference in height h between the resting and the
working position of the wire becomes.

Fig. 7 The cate-

nary warped con-

tact line-Entrance
in a curve

// / Fig. 8 Working

L - 7 position of the
. D‘vip'\ ety - X ~ ‘ hangers depend-
er ";T.’“\ AN S ing on the contuct

] pression.

N
]

ow

{a) -_a short, strongly slanted hanger |
(b) —a long slightly slanted hanger ;
G = weighty of the wire; G — P ==vertical weight components in
working position ; h = elastic deviation from perpendicular ;
Wz — honizontal pull from the contact wire angle; P _-verticol

contact pression by the pantograph.
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This fact signities that, according to the catenary-
warped type of contact line shown in Fig. g, the
pantograph presses those parts of the contact wire
suspended from the longer and more nearly horizontal
hangers 1 and 4, which are located near the suspension
points, equally as high as those parts suspended from
hangers 2 and 3 which, as such, deviated less from the
perpendicular, but the lift of which is increascd by the
clastic deviation of the catenary cable itself. The
suitable location and length of the hangers is of utmost
importance for attaining the desired constant clasticity
all along the contact wire at lowest initial cost. Pull-
overs are obviated and hard points thereby avoided.

(b, CURVES

Fig. 9 shows VWS contact lines strune in curves
according to a method which has been known the art fui
sometime and is extensively used by the Swiss Federal

Railwavs,
oL -
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Fig.9 The catenary-waped contact line v cives, in g pole-

econamizing kind of ¢ .astruction.  Horizontal projection.

The catenarv cable is strung overhead outside the
curve of the axis of the track, and the contact wire is
suspended therefrom by hangers.  The weight compo-
nent of the wire in combination with the horizontal puil
determines the position of the contact wire.

The same principle concerning the even lift of the
wire by the pantograph holds good for curved stretches
as it does for straight stretches of VWS contact lines.
By this arrangement the contact wire can be strung on
an approximately vertical plane with the axis of the
track. Furthermore, curves with short radii can be
served with long spans thus affording an economizing of
poles. Just the contrary is the case when the catenary
vertical type of contact line is used, inasmuch the spans
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Harizantal projection
Fig. 10 The catenory verticol contact line in curved stretches ;
limited spans.
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are then especially short for sharp curves because, as
shown in Fig. 10, their contact wires are strung in a
straight line between suspension points and must, there-
fore, be brought within reach of the pantograph by
numerous poles.

A certain electric railway with a contact line system of
the VWS type has been supplied by the Swiss firm of
Hasler Ltd., Berne, with high-frequency installations
serving telephone connections between the locomotives
and the station over the contact line. Thanks to the
perfect current reception conditions due to the VWS
contact Jine, telephone conversations can be carried on
during runs without disturbances (maximum travelling
speed on this railway =37.28 miles‘h)

On account of their causing no radio disturbances, the
erection of VWS contact lines was subsidised in Switzer-
land by the Federal Postal Authorities.

(4) GENERAL CONCLUSIONS

As a result of many years’ practical experience and of
measurements taken from the VWS contact lines
developed and laid by Messrs. Kummler & Matter Ltd.,
Zurich, the following conclusions may be drawn
regarding this type of contact lines :

(a) Uninterrupted and non-sparking reception of
current in combination with even contact
pressure at all speeds, due to even elasticity
along the whole line. Due to the lack of
sparking during current reception on VWS
lines, recuperation can be used, for example,
Wwitin o oneountering the difficulties hitherto
involved.

(b) Economic initial cost, due to pull-overs being
superfluous and to the greater length of the
spans, especially in curves, whereby less
poles are required.

(¢) Further economy achieved through the sharply
2ig-zag course of the catenary cable (cf. Fig.
12), due to its suspension from poles erected
alternatingly on opposite sides of the track,

for which only very short outriggers or none
at all are necessary.

(d)  Practically unlimited durability of the e]astical-
ly suspended contact wire, due 1o the shock
and vibration absorbing effect of the VWS
lype suspension. After it had been in use
for 5 years with an average of 20 pantograph
whettings a day, the VWS contact wire of
the Yverdon-Ste Croix RR showed a dia-
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Fig. 11
15000 Volts A. C.
16 213 per warp-
ed contact line

for fast trains.

Fig. 12
Catenary warped
contact line for
double truck
erected in pole-
saving manner,
Patent system
Kummler &
Matter.

meter still  within  the manufacturing
tolerance, 1. €., revealing no noticeable wear
and tear. The contact carbons of the
pantographs averaged 150,000 miles, These
qualities enable 10 economize in copper by
using copper plated steel contact wire.

(e) Simple layout and solid construction of the
contact line cntailing no replacement of
hangers because these are constantly under
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tension, both in the resting and in the
working position.

(f) Insensitive to temperature, i. e., the contact
wire remains horizontal in summer and
winter.

RAILWAYS USING VWS CONTACT LINES IN
SWITZERLAND

Public Transport Company of Winterthur (tramway).
Yverdon-Ste Croix Railway,
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Wynen Valley Railway,
Bremgarten-Dietikon Railway,

City Tramways of Shaffhouse (Engehof-Beringen
stretch),

Tramways of Schwyz,

Sernf Valley Railway,

PSC Railway (La Chaux-de-Fonds Les Ponts de
Martel stretch),

Public Transport Company of Basle (Hoehlebach
stretch)

MEDICAL RELIEF AT DOOR.STEP OF RAILWAY STAFF

MOBILE DISPENSARY ON RAILS

A Mobile dispensary on rails for the purpose of
rendering medical aid to the staff and their families
residing at road-side stations was opened by Shri Mohan-
lal Sukhadia, Chief Minister, Rajasthan State, on 15th
August, 1956, at Kotah. The dispensary car will
operate in Kotah Division on this Railway. This dispen-
sary is the first of its kind to be used on the Indian Rail-
ways and it is hoped to prove a great boon to the Rail-
way staff. After the experience gained of its functioning
on this division, it is proposed to provide such mobile
dispensaries on rails in other divisions of this Railway.

The dispensary car has been designed by the Mecha-
nical and Medical Departments of the Western Railway
and built at the Carriage Workshops, Lower Parel. The
car is equipped with modern medical equipment, drugs,
and dressing to deal with day-to-day ailments amongst
Railway Staff and their families. The internal arrange-
ments in the car provide for a doctor’s consulting room,
a waiting room for the patients, a dispensary room and a
surgical dressing room, There is also arrangement for
transporting two cases on stretchers in case of acute ill-
ness or accident to the nearest Divisional hospital of the
Raijlway.

The cost of the Dispensary car with the equipment is
approximately Rs. 1} lakhs.

The mobile dispensatry van is provided with one
doctor, one dispenser, a dresser and a dispensary peon
who are permanently attached to this unit.

The mobile dispensary van will run from station to sta-
tion on a scheduled programme for six days in a week on
the section on which it operates, so that Railway em-
ployees and their families residing in road-side stations,
where no medical aid of any kind is available, could be
attended to on the spot and also can be followed up n. ...~
treatment without any hardship to the staff. By bringing
medical relief to their door-step, railway authorities hope
to increase the over-all efficiency of their staff and also ease
pressure on railway hospitals and dispensaries which at
present have to serve surrounding stations as well.

RAILWAY APPOINTMENTS

THREE new senior appointments on the Railways have
been announced.

Shri N. Kamalakar Rao, Dircctor, Establishment, in
the Railway Board, has been appointed Senior Deputy
General Manager of Southern Railway, and his place has
been taken by Shri P. H. Sarma who was previously
Joint Director, (Transportation), in the Railway Board.

Shri R. W. Wilson, Deputy General Manager, (Per-
sonnel) of the Central Railway, has been appointed
Director (Civil Engineering) in the Railway Board.

Shri H. D. Awasti, who was a member of the three-
man Indian Railway delegation which recently returned
from a study tour of China and Japan has been appoint-
ed Director, (Planning), in the Railway Board.

—_——
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Paxman RPH Diesel Engines for Railway Traction

HIS article deals with the RPH Series II range of
T Traction type Diesel Engines, which includes
models in 4-, 6-, 8-, 12- and 16-cyvlinder vee form.
Extensive operational experience has resulted in many
improvements in design. These not only give improved
efficiency and performance, but also further simplify
maintepance by allowing easier access to important parts
of the engine.

These features include a large diameter crankshaft,
chain drive to camshaft, single-cylinder heads, built-in
water pumps and drives, and a double bearing is provi-

ded at the drive end of the crankshaft to permit direct
coupling.

This latest version of the RPH engine—the RPH
Series II—is dealt with in detail in the specification on
the following pages.

The advantages of the RPH II engines lie in their
compactness and low weight in relation to their wide
power range, resulting in power units which are adapt-
able to all classes of locomotive in this power range,
particularly where severe axle load limitations are in

ENGINE RATINGS

MAXIMUM TRACTION RATINGS OF THE RPH SERIES II ENGINE

Speed 4 RPH 4 RPHX
rpm bhp bmep bhp bmep

1,000 133 88.5 167 110.§

TRACTION 1,250 167 88.5 208 110.5
8 RPH 8 RPHX
RATING bhp bmep bhp bmep

1,000 267 88.5 333 110.5§
1,250 133 88.5 416 110.5

(bmep in 1b./sq. in.)

6 RPH 6 RPHX
bhp bmep bhp bmep

200 88.5 250 110.5§

250 88.5 313 110.5§

12 RPH 12 RPHX 16 RPHX
bhp bmep bhp bmep bhp bmep

400 88.5 500 110.5 667 110.5§
500 88.5 625 110.5 833 110.5

Speads up to 1,400 rpm may, under certain circumstances, be permissible on reference to the Makers.

The suffix < X’ denotes that the engine is pressure charged.
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ANNOUNCEMENT

cribers that we are issuing a special Supplement for Christ-
mas along with our December 1956 issue.
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to all Advertisers and subs-

KEditor
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Editorial Notice
* IN YOUR OWN INTERESTS

The Editor invites contributions to the Magazine on a variety of topics—
HOW TO PURCHASE TICKETS short stories, technical features written in simple English understandable to the

laymen, Aspects of Railway Working, places of tourist interest, News from
home line, activities on Railway Institutes etc. All copy should be brief and
typed as far as possible.

Puv vour tickets onlv at the proper place. The authorised offices

) . ) ‘ . X Photographs illustrating social functions, sports events, sceni
are {i) the Booking offices at the railway stations, (ii) the Town or City grap g > SP » Scenic sports etc.

Booking Offices, (iii) the out-Agencies, (iv) Travel Agents. Never buy 4 are also invited. All contributions should reach the Editor not later than sth of
tickets from any other source as that may lcad you to trouble. Please each month. Rejected Mss. will be returned provided sufficient stamps for
note that tickets are not transferable. postage are enclosed. No responsibility will be borne for copy lost In transit.

Views expressed in this Magazine should not be taken as having official

%e 20 o 2o oo % 8% 10 %o o% o
KL L T T R

i . . authority.
3 Juv your tickets in the proper time. You can avoid unnecessary Y
% excitement and trouble if you come to the station in goofd time, tl}at All correspondence should be addressed to the Editor, ° Southern
& is at least half an hour before the scheduled departure ol your ftrain. - ine.” ; i ’
; B of the Ruilway are on sale at Booking Offices and i Railways Magazine,” Post Box No. 17, Tanjore (South India).
Bookstalls.

V,

Buv vour tirkets in the proper manner. Queue up at the Booking
Window and you can get your ticket easier and quicker than by
crowding at the counter.
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CALLENDER’S
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By handing in the exact fare in good coins or currency you :
get the ticket easier and quicker, and save for yourself and the Booking &
Clerk time and trouble. :

ESPLANADE HOUSE, WAUDSBY ROAD,
P. O. BOX 11, BOMBAY |
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Cables and Accessories
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Check up your ticket and money before leaving the counter
and draw the attention of the Booking Clerk to any discrepancy you
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Represented in India by :
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may notice. : for every type of 2/ THE INDIAN CABLE
Electrical Installation //// COMPANY LTD.

R

Q
N

//% 9 HARE STREET, CALCUTTA
%

Branches at :

// 72 Ahmedabad, Ambala, Bangalore,
Coimbatore, Kanpur, Madras, Nagpur,
New Dethi, Secunderabad (Dn.)
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( Inserted in the interests of Travelling Public )
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force. The multi-cylinder design provides a smooth
torque, and the small stroke (7} in.) results in a
moderate piston speed. All working parts are readily
handled without mechanical aid, and particular attention
has been paid to accessibility.

Full details of dimensions, weights, ratings, and a
descriptive section are to be found in this article. It
should te noted, however, that the particulars given in
this article are not binding, and are provided for
guidance only.

The traction rating represents the power which the
engine will develop for normal railway operation. This
rating is equivalent to the British Standard 12-hour rat-
ing as laid down is BSS 649 : 193§ including Amendment
No. 1: May 1936.

Normal conditions of temperature and altitude are
regarded as follows :

(a) Ambient temperature up to 84°F (29°C).

Altitude: Up to 500 feet (150 metres) above
sea level.

(b) Ambient temperature up to 78 F (25 C) atsea

level.

ALLOWANCES FOR TEMPERATURE
AND ALTITUDE

(a) 1 per cent reduction output for each ¥
(2.8°C) rise above 85 F (29 C) and reduction
of 4 per cent per 1,000 feet (300 metres) for
altitude over 500 feet (150 metres).

(b) The determination of derating allowance in the
case of turbo-charged engines will be made
by the Makers upon receipt of full informa-
tion regarding site conditions.

September 1956

FUEL CONSUMPTION—Ib/bhp hr.
RPHL RPHXL

Full load 1,250 rpm 0.42 0.42
1,000 rpm 0.40 0.40
3 load 1,250 rpm 0.41 0.41
1,000 Tpm 0.40 0.40
1 load 1,250 Tpm 0.44 0.44
— 1,000 rpm 0.43 0.43

Above consumptions are based on fuel to BSS 209:
1947 Class A.

Net calorific value: 18,300 BThU/Ib (10,714 cals/Kg)
Viscosity : 45 secs (Redwood No. 1)
Sp. gr. : not exceeding 0.88

Fuel consumption figures are guaranteed with a toler-

ance of § per cent.

The Makers should first be consulted if fuel to any
other specification is to be used.

LUBRICATING OIL CONSUMPTIONS

The consumption will vary between 0.5 and 0.75 per
cent of the fuel consumption, dependi= - ;i the duty.

COOLING

Water and oil circulation rates and heat dissipatio.n
rates vary in accordance with engine outputs and appli-
cations, and therefore reference should be made to the
engine makers for these particulars in order that the
correct cooling equipment can be designed.

Net dry weights include, for normally aspirated engines :
Dry exhaust manifold, air intake filters, lubricating oil
filters, lubricating oil strainer, integral oil piping, .Watef
pumps, integral water pipes and manifolds, viscous

SCHEDULE OF WEIGHTS

Mark Net Dry

ib kg

4 RPH 4,800 2,177
4 RPHX 5,050 2,291
6 RPH 5,975 2,710
6 RPHX 6,333 2,873
8 RPH 6,800 3,084
8§ RPHX 7,190 3,261
12 RPH 9,875 4,479
12 RPHX 10,775 4,888
16 RPHX 12,950 5,874

Water in Jackets Oil in Sump Gross

b kg b kg 1b kg
8o 36 150 68 5,030 2,281
80 36 150 68 5,280 2,995
120 54 225 102 6,320 2,866
120 54 22§ 102 6,678 3,029
160 73 300 136 7,260 3,293
160 73 300 136 7,650 3,470
240 109 360 163 10,475 4,751
240 109 360 163 11,375 5,160
320 145 585 265 13,855 6,284

September 1956

damper and fly-wheel where required, duplex fuel oil
filter and integral fuel piping.

tor Pressure-charged Engines : As above, including
turbo-chargers, but excluding intake air filters, which are
integral with the turbo-chargers.

ANCILLARY EQUIPMENT

Individual applications may require provision of addi-
tional items, the weight of which is not included in the
above table. Such items as fly-wheels, lubricating oil
priming pumps and motors, couplings, 24-volt elcct.ric
starting equipment and fabricated steel underbed require
separate consideration depending upon the nature of the
duty, type of transmission etc. We shall be pleased to
submit full particulars upon receipt of enquiry.

DIMENSIONS

Engine

MARK E F A B C D G

4 RPH 48 44} 40 19;

4 RPHX 564 42} 39 19}

6 RPH 57} 44} 40 19}

6 RPHX 65!} 42} 40 19}

8 RPH 695 443 40 19}

8 RPHX 81, 42} 47 19}
A B C D E F G H

12 RPH SO 32 47 92 623

12 RPHX 582 32 47 92 102{ 62§ 593

16 RPHX 593 32 47 115 125] 623 62

Al above dimensions in inches.

PAXMAN RPH ENGINES

The engines are designed for direct coupling to trac-
tion generators where electrical transmission is employed,
the complete power unit being mounted on a fabricated
steel underbed.

For mechanical transmission, the engine and gearboxes
are amounted independently to the locomotive frames
with a suitable coupling for power transmission.

Features of the design include a one-piece cast crank-
case which carries an underslung crankshaft in bearings

amply ptoportioned and located in the crankcase by
deep-fitting faces.

Hardened and tempered liners are specified to ensure
maximum life of liners, rings and pistons.

Pressure-charged models are fitted with exhaust gas

turbo-chargers, enabling the output to be increased with-
out raising mechanical stresses.

SOUTHERN RAILWAYS MAGAZINE 19

CRANKCASE

This comprises a single casting of great rigidity carry-
ing the underslung crankshaft in main-bearing housings
of ample proportions. In addition to the usual main-
bearing cap retaining studs, the caps on the 12- and
16-cylinder engines are further secured by horizontal
transverse bolts. These through bolts assist in providing
rigidity to the longer 12-and 16-cylinder crankcases.
Provision is made in the crankcase for removal of pistons
and connecting rods downwards.

CONNECTING RODS AND LARGE END
BEARINGS

The connecting rods are heat-treated carbon steel
forgings of *H’ section and are accurately matched for
weight and balance. They are of fork and blade con-
struction and are fitted with thin wall, prefinished, steel
backed, copper-lead lined, lead-flashed bearing shells.
The fork rod is attached by four fitted bolts to a high-
precision machined large end block. The large end
block carries the crankpin bearing and provides a

chromium plated outer track for the oscillating blade rod
bearing.

CRANKSHAFT AND MAIN BEARINGS

The heat-treated alloy-steel crankshaft is carried in
steel backed, copper-lead lined, lead-flashed bearing
shells, and has a rigid flange at the driving end for
power transmission purposes. In the case of the 4-, 6-
and 8-cylinder engines there is a smaller flange at the
free end for auxiliary power take-off purposes.

Wide bearings ensure a moderate bearing pressure,
and at the drive end, double bearings are arranged to

provide adequate support for the larger superimposed
weight of any driven unit.

CYLINDER BLOCKS AND LINERS

Cast-iron cylinder blocks carrying the prefinished
dry-type cylinder liners are attached to the upper face of
the crankcase. These cylinder blocks provide adequate
water jacketing, and suitable cleaning facilities are
provided. The cylinder blocks are cast in 2, 3- and 4-
cylinder units and allow the maximum degree of
standardization,

CYLINDER HEADS

The 4-, 6- and 8-cylinder engines are fitted with
cylinder heads covering two and three cylinders each.
12- and 16-cylinder engines have single cylinder heads.
The combustion chambers in all cases are of the Ricardo
Comet, Mark 11T design.
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(Continued from page 1)

1 bulletin, the annual aggregate mileage of the These new electric multiple unit coaches were manu-
HOW TO RESERVE ACCOMMODATION Cgesnstral Railway’s electrical mugltgiplge unit coacghcs in use factured in Italy by Bredas. Though generally similar
was 96,000 whilst that of the British, Danish State, in appearance and design to those commissioned in 1951,
South African and London Underground Railways they incorporate several improvements and detailed
averaged 70,000 miles, 59,000 miles, 57,135 miles and refinement introduced for greater passenger comfort.
Unless you reserve your berth (I and II Class) or Seat (3rd Class long 55,000 miles respectively. The Central Railway’s latest Wider seats have been provided with more leg room
distance) in advance, you may not be sure of getting accommodation on the figures of usage are even higher. for passengers.  The new coaches have improved venti-
. . o lation caused by a large number of fans. The total
train you wish to travel by. Such intensive use results in heavy wear and tear of number of fans per unitin the new coaches is go as
the mechanical and electrical parts. On a detaile.d compared to 42 in the 1951 coaches and 39 in old
. . . . survey of the old 206 electric multiple unit coaches, 1t coaches. A further improvement in ventilation has been
Application should be made to the Station Master of your starting station % was found necessary to replace 106 of them by new achieved on these coacges by the provision of revolving

at least 3 days in advance specifying the date and train by which you intend : coaches. The work of rehabilitation of the others has cowls on the roofs.

.
oy
e
o
o
..

now been undertaken on a programme basis. The first
16 of the 106 coaches for replacement have already
arrived in India, twelve having been put into use on
Independence Day 1956 while the remaining four went
nto service in early September. The next lot of 8
coaches for the Central Railway are already being loaded
in Italy and should go into service next month.

3
!

DTS

travelling and the tickets must be bought in advance. The reservation fee
leviable is 8 annas per seat or berth. The coaches are furnished with bright aluminium

alloy fittings and seats in the first class coaches are of
foam rubber. The iaterior decor is in pleasing colours
of pastel blue and green. Incandescent lights replace

the fluorescent lights which were introduced on an

e o® o,
el

oo,
%

Reservation by Iand II Class from intermediate stations by Express trains
can also be made similarly, but reservation ticket can be issued orly after getting

o ot
003 ate o]

e et

; . . experimental basis in the 1951 stock. The level of
an advice from the Reservation Centre that the reservation has been made. The Central Railway will receive in addition to 106 illumination in this stock is much higher than that of the
& coaches on replacement account 43 new coaches, already old stock. whlcb it replaces and is a.lmost the same as
Tickets will be used only if accommodation is available. on order for the Bombay Suburban Service, which will that attained with fluorescent tubes in the 1951 coaches.
be on additional account. These 43 coaches will be
Y used exclusively for relieving over-crowding by convert- Each unit comprising four coaches is powered by eight
If the reserved searts or berths are not occupied at least 3 minutes before ing some of the <.3xistingdA4.-coach trains into 8-coach traction motors aggregating 1400 horse power. These
) . . - trains and by running additional trains, particularly in motors are capable of accelerating the fully loaded unit
r ’ b . . .
the bookec? departure of the train the reservation will be cancelled and the seat 321 the peak period. The entire lot of 149 coaches are toa speed of 30 miles per hour in 30 seconds. The
or berth given away to another. 3 expected to be in service in less than 2 years time. stock is designed for running at speeds upto 65 miles per
Further order for another 33 coaches for the Central hour. Electropneumatic brakes are provided on these
kS KA 'Y : . ; : :
) . Rauwa,, "0 on additional account, will be placed units for rapid deceleration. Automatic air brakes are
Reservation fee is not refundable. shortly in the Railway's drive to minimise over-crowding. also provided for further safety.
HI Class seats are also reservable on Express and certain other important E—
trains for long distance passengers from the train-starting stations on payment of
a reservation fee of four annas per seat. SUBURBAN USERS' CONSULTATIVE COMMITTEE HOLDS FIRST TIME-TABLE MEETING
) & The Central Railway’ 1 tituted Suburb P * Associati d i i h
Do not occu a berth or s other. as vou liable to c \ y's newly consti urban assengers’ Association and Sarvashri Jayantilal Mehta
be disolaced o Py seat reserved for an > as you are liab % Users” Consultative Committee met in Bombay V. T. and Dhirajlal Modi non-official members of the Zonal
¢ displaced at the last moment. on August 28, 195§ under the Chairmanship of Shri and Divisional Railway Users’ Consultative Committees.
‘ D. P. Mathur, Senior DC.PUty General Manager. The
If you find another person occupying the berth or seat reserved for you meml.:)e‘r5 present were Shri Shanulal Zaveri, a Bombay Suggestions pertaining to train timings and allied
and if he will not vacate it p q . d Statio 3 Mum.c!pal‘ Corporator, Shri B. R. Desai of the Thana matters, received from Members of the Committee,
: cate 1t on demand, report it to the Guard or n Municipality, Shri Jaswantray G. Mehta, representative Passenger Associations and travelling public, were
Master. They will help you. of t!lc Passengers & Traffic Relief Association, Bombay, considered and some minor changes recommended for
b Shri B. P. Raheria, representative of the Kalyan Camps the time-table to come into force from Qctober 1956.
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(Inserted in the interests of Travelling Public)
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INJECTION EQUIPMENT

The fuel pumps are of the monobloc type, each with
four, six or eight elements, and totally-enclosed cam-
shafts. They are gear-driven from the engine camshaft.

All engines are provided with fuel feed pumps to
ensure a positive supply of fuel under pressure to the
injection pump gallery. A service tank to provide
gravity feed, and its associated independently-driven
transfer pump, may be omitted if provision is made for
a capacity vessel to be mounted on the engine, and
charged by the feed pump.

The injectors are the single-hole pintle type spring
loaded; they are readily accessible and may be removed

without disturbing cooling water joiats.

GOVERNOR

4-, 6- and 8-cylinder engines have integral fuel pump
mounted governor. 12-and 16-cylinder engines, a fly-
weight hydraulic servo governor driven by bevel gearing
from the engine camshaft, the main lubricating oil
pressure acting as a medium to operate the fuel pump
control. By this means a smal! and compact governor of
great sensitivity has been evolved which gives full
control throughout a wide speed range. A feature of
particular value is the exceptionally light adjustment
required which facilitates the setting of remote control.
The governor is so arranged that, in the event of the
failure of the lubricating oil pressure, the engine is shut
down automatically.

LUBRICATION

Forced lubrication is employed throughout, by means
of engine-driven pumps. The main pressure pump is
of the gear type, driven from the crankshaft and having
a large-bore, short, suction pipe. Qil is distributed to
the bearings via a control valve, a large capacity filter
and a distribution valve. The filter and valves are
located externally to facilitate servicing. Supply to the
valve gear and camshaft is at a reduced feed.

The sump is of sufficient, capacity to ensure long
periods of operation without the addition of extra lubri-
cant. It is fitted with a large-size drain for rapid
emptying, and a dip stick for oil level indication. A
second oil pump, of the same general design as the main
pressure pump, is employed for the cooling circuit,
which is therefore completely independent of the main
pressure system.
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CAMSHAFT AND VALVE OPERATING GEAR

4-, 6- and 8-cylinder engines : A one-piece camshaft
of case-hardened steel, ground on all working surfaces,
is housed within the crankcase between the cylinder
banks. The cams operate the push rods via roller type
followers carried in the cylinder banks. The camshaft
is gear driven from the free end of the engine.

12- and 16-cylinder engines : The camshaft, of case-
hardened steel is in halves, ground on all working
surfaces, and carried in a detachable camboyx secured to
the top of the crankcase in the vee formed between the
cylinder blocks. The cams run in an oil bath, and
operate swinging tappet levers (with roller followers).
The tappet lever and roller bearings are pressure
lubricated. The camshaft is chain driven from the
drive end of the engine.

PISTONS

The pistons are in aluminium ‘Y’ alloy and are heat
treated. Rings are of high-grade cast iron and are five
in number, three pressure and two oil-control. One
oil-control ring is housed above the gudgeon pin and the
other below.

Gudgeon pins are in a high percentage nickel, case-
hardened steel, hollow bored and retained by circlips.
Small-end bushes are of silicon bronze.

PRESSURE CHARGERS

Twin exhaust gas turbo-chargers are fitted in the case
of the 12- and 16-cylinder engines, and a single exhaust
gas turbo-charger for the 4-, 6- and ¥-cylinder engines.
Operating on the well-known Buchi principle, the
pressure chargers are standard and fully tested machines.
Exhaust piping connects with two turbine inlet ports of
each charger, the outlets being ducted straight up
through the roof of the locomotive. The air inlets are
fed through viscous-type filters mounted direct on the
turbo-chargers, or through remote filters and ducting, if
desired.

Air delivery from the compressor volutes is by trunk-
ing to the engine inlet manifolds.

STARTING

The engine may be started either by separate electric
starter motor, compressed air, or motoring by the main
generator in the case of diesel-electric sets. Suitable
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automatic starting arrangements can be made to meet
individual requirements. Automatic lubricating oil
priming can be provided by means of a motor-drived
pump, the control of which is interconnected with the
engine starting system.

CIRCULATING WATER SYSTEM

Centrifugal pumps, mounted at the free-end and gear
driven from the crankshaft, are provided on all models.
The design embodies a cast-iron casing which houses a
bronze impeller and stainless-steel shaft. The shaft 1s
supported in plain bush bearings pressure lubricated by
engine oil.

Inlet manifolds are secured to the lower portion of the
cylinder blocks by flanged joints, flexible hose connection
being provided in the pump delivery piping. Outlet
manifolds are connected to the cylinder heads by short
pipes and are located above the vee between the cylinder

blanks.

‘[hermostatically controlled bye-pass valves are recom-
mended for temperature control and are available in a
range of standard sizes, each embodying two, three or
four of the same bellows-operated valve unit, the number
depending on the total water flow.

In applying a Paxman engine to rail traction duty,
various aspects of the installation call for close conside-
ration, and the following notes, based upon experience
in all classes of service, are offered for guidance.

MAIN DRIVE

Careful consideration is given to every application in
order to ensure that the torsional vibration characteristics
of the engine in conjunction with the driven unit shall
be satisfactory. A fly-wheel is fitted where required and
controlled flexibility is secured by choice of well-tried
couplings.

Engines may be direct coupled to single-bearing
generators, and a viscous-type damper is, if required,
mounted on the free end of the crankshaft,

ENGINE CONTROL

Where multiple-unit operation is required, engine
speed control may be effected by electro-pneumatic
means and we have developed a simple and robust unit
for' this purpose. Alternatively, where single locomotive
driving only is needed, the governor speeder lever may
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be actuated by mechanical means from the driver’s
controller. With electric transmission, an accurate
reliable torque regulation system is available for incorpo-
ration in the standard hydraulic governor.

Protection against failure of the lubrication or water
circulation systems may be provided by means of a range
of standardised switch units, each of which is wired in
circuit with an ‘engine run’ valve. This valve, which is
of the electro-hydraulic type, is located in the lubricating
oil supply pipe to the governor and remains energised to
permit the engine to run, shutting down the engine
when de-energised.

Engine ‘stopping’ may also be arranged by direct
mechanical actuation on the fuel bar, and a centrifugally-
operated trip for emergency shut down on overspeed is
also available.

A wide range of instruments built to traction standards
of robust design is offered either for remote mounting in
the driving compartment or for housing in a resiliently-
mounted panel on the engine.

ENGINE MOUNTING

Where mechanical transmission is used, the engine
may conveniently be bolted direct to bearers which form
an integral part of the locomotive main-frames. This is
the usual type of layout adopted for shunting and indust-
rial locomotives of the plate-frame type.

For lighter classes of vehicle, such as railcars, we can
supply independent mounting of engine and transmission
gear by three-point suspended sub-frame, with due
allowance for relative movement provided by cardan
shaft drive.

Diesel-electric traction power units incorporate a light-
weight, yet robust, fabricated steel underbed, which
forms the foundation member for engine and generator
group. Although a standard pattern is employed,
alterations may readily be made to suit the underbed to
accommodate any particular foot-mounted generator.

It is, of course, important that the underbed should
not be subjected to stresses on account of frame distor-
tion, and that the machinery should be protected as far
as possible from rail shocks. For this purpase, the
Paxman steel underbed may be adapted to the conven-
tional three-point trunnion and pedestal mounting
system or arranged for support on uniformly spaced
resilient pads.




HENSCHEL

We build Diesel Locomotives and Electric Locomotives

of all Types and Sizes of modern design and to
latest engineering standards

Our Standard Program includes:

Diesel Hydraulic Locomotives of 240-360-440-500-630-840 HP | ' > ST tyres’ﬁndaxle fOt
Diesel Electric Locomotives (General Motors Licence) 800 - 2000 HP ' “ : ' . _

g

Electric Locomotives for:
Main Lines
Open Cast Mining

Industrial Plants - —

AGENTS FOR THE WHOLE OF INDIA:
SAMUEL OSBORN (INDIA) PRIVATE LTD.
THIRD FLOOR,

; = | 24, CHITTARANJAN AVENUE,

, L . CALCUTTA-12.

BESSEMER LIMITE
" OVER S0 YEARS OF RAILWAY SERVICE : ‘_
KILNHURST STEEL WORKS ROTHERHAM  FHONE MEXBRO' 2154:5-6 .GRAMS “TYRES™ MEXBOROUGH

) !

HENGSCHEL & SOHN GMBH KASS

Henschel & Sohn GmbH. (Kassel}, Engineering Office, 21-A, Janpath, New Delht
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CLEANLINESS LEADS TO HEALTH
AND HAPPINESS

Clean orderly habits contribute to  general
health and welfure and as such to happiness
and prosperity; they are more impnrtunt than

medicines.

Cleanliness prevents disease : medicine only

attempts to cure.

Cleanliness of the person, of the houses
and colonies, reflects discipline in the individual
and the community. Discipline is the founda-
tion stone for progress of oneself and the
country. Cleanliness is a good habit. It is also

cheap.

AUl Railwaymen  should set an  example of

cleanliness. This will help others and themseloes.

Printed and Published by Sri T. S. S. Rao at S. R. Press, for * Southern Railways
Magazine ’, Manojiappa Street, Fort, Tanjore.

Managing Editor : T, S. KrisuNa Rao
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