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Operating passenger and goods services on the

longest metre gauge run in the world, viz. : round

: trip working Nairobi-Kampala-Nairobi, a distance
A7 of 1,106 miles!
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L H. B. Stoyle, Esg., A.M.I.Mcch.E., Chief Mechanical Engineer. Built under the supervision of the Crown Agents for the Colonies.

A 4.8-4+4-8-4 BEYER-GARRATT LOCOMOTIVE HAULING A GOODS TRAIN NEAR THE COAST—KENYA & UGANDA RLY.

S

5 TWELVE of these locomotives—the first 4-8-4 + 4-8-4 type cver built—were designed and constructed at our Works to the

5 specifications of the Kenya & Uganda Railway. They have now been in service over two years and have performed
outstanding duties with marked efficiency and absolute reliability. They have already run over 1,250,000 miles.

P- Tractive effort at 75% B.P.=40,670 b, at 859 B.P.=406,090 1b. Maximum Axleload 11.75 tons. Weight in working order, 186 tons.
Coupled wheels, 4 ft. 6 n. Boiler Pressure, 220 1b. per sq. in. Total :ating Surface, 2,750 sq. ft. Grate Area, 48.5 sq. ft.

3 Water, 6,000 gallons. Coal,

;

g PRINCIPAL FEATURES: Bar Frames, Steel Firebox, Thermic Syphons, Arch Tubes, '‘Ajax” Grease Lubrication to coupled
axlchoxes, etc., Roller Bearings on hogie wheels, “Ajax’’ Automatic Firedoor, Exhaust Injector, Beyer, Peacock Patent

? Inverted Pivots, etc.

. " T hese locomotives are giving excellent results,”” — Brig.-Gen. Sir G. D. Rhodes, C.B.E.. D.S.0., Gen. Man , Kenga & Ugarda Rys & Harbours.

Beyer, Peacock & -Co.. Ltd.,

E ' SR Locomotive Engineers, Manchester Telpans
"o ‘LONDON OkFsESlECRESSes ASBABS ERYe i HMORUSSHESS S VY ERS Tl MR S INE SRR EE RESS S\ 7SS |

Telegrams :  Folgore, Sowess.” ESTABLISHED 1854. Telephone : Abbey 6295
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ABINITO WESDO LONDON. SO IHEBY & CO'

i i 34-35. NEW BOND STREET, LONDON, W.I. .

will hold the following Sale by Auction, on APRIL 28TH, 1842, commencing at ELEVEN o’clock precisely.
On 'view at least three days prior,

~HE PHILLIMORE RAILWAY COLLECTION
COMPRISING
THE LIBRARY, COLLECTION OF COLOURED PRINTS, CABINET OF POTTERY AND
PORCELAIN, A SERIES OF MEDALS, TICKETS AND PASSES, POSTERS, CURIOS, ETC.,
ALL RELATING TO

RAILWAYS & LOCOMOTIVE ENGINES

e from the carliest times.
EARLY BOOKS ON THE STEAM ENGINE, INCLUDING HERO 1575, PORTA 1606,
BRANCA, 1629, ETC.
(FORMED BY THE LATE JOHN PHILLIMORIE, ESQ.)

Hiustrated Calalogues (8 Plates), price 2s. Gd.,, may he had from the Auctioneers. Plain Catalogues may also he had.

=

Hudswell, Clarke & Co. Limited

RAILWAY FOUNDRY, LEEDS

Established 1860. Telegraphic Address ' LOCO, LEEDS.” National Telephone No. Leeds 20993. Codes: A.B.C. ** Marconi” and ** Bentley's."”

London Oﬂfcc: R. H. L.”_EY. 46, Viclona Streel, \VESTMINSTER, SW.I.

Telephone: Victoria 1133.

This Locomotive is the first in the world to be fitted with V ulc:;n Sinclair H 'd. Sy i ol s
] ydraulic Coupling, 1dling dra y
change pre-selective gear, and is fitted with lame proof equi;mcr%: for o;:raragncnl:lr?]lrséec? Z::::mn Al L R

T —— - e - e’ g "'Ivz. 7

STEAM LOCOMOTIWES OF EWVERY DESCRIPTION
Also makers of all types of Diesel Locomotives.

LOCOMOTIVES OF VARIOUS SIZES ALWAYS IN STOCK OR PROGRESS

PECKETT & SONS LTD., Bristol.
e <2 . F.  LOCOMOTIVES

of all sizes and gauges, specially constructed fo

Main and Branch Lines, Contractors Docksr

Gasworks, Collieries, Ironworks and fc;r :
other variety of service.,

every
Photographs, Specifications and Prices ¢
application, 5 y

London Representatives :

FERGUSON & PALMER, 9 Victoria Street, S.w.1

P L]
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The F conomy and [ecurity Combimation

The value of “Prestall” Steel Vacuum Brake Cylinders lies not only in the
considerz‘lble saving in dead weight—up to 40% as compared with cast-iron
types—but they are also Stronjéer, more durable, and much less costly to
maintain. \ Further, by reason of the patented form of all-steel construction,
every vital\ part that comes ynder pressure is solid drawn from steel, and

there are nd welded joints liable to develop leakages in service.

The “Weslak” Adjuster maintains automatically a constant minimum brake
block clearance, which ensuyes even brake block pressure and smooth braking,
at the same time economisjing in vacuum by preserving minimum stroke, thus
reducing time o{ brake application and release. The construction is entirely of
steel, and the weight is v?ry little more than that of the pull-rod it displaces.

T
X 1

PRESTALL WESLAK
CYLINDER ADJUSTER

:,_k%‘\?ﬂ?"\
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WESTINGHOUSE BRAKE & SIGNAL Co.,Ltd., Pew Hill House, Chippenham, Wilts
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Clearing Cargoes

Gallant Merchantmen, “ Britain Bound,” find modern discharg-

ing equipment at any of the 76 Docks and Harbours owned by
British Railways. This modern equipment and the unrivalled
facilities for distributing all types of cargo enable busy freighters
quickly to put to sea again.

British Railways, the largest Dock owners in the world, are

; rendering invaluable service in the fight for freedom.

| BRITISH RAILWAYS
THE VULCAN FOUNDRY I-TD ’ G W It L M S L N E R S R
'NEWTON LE- wn.Lows LANCASHIRE ENGLAND. ~ ' : :
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OVER 20,000 IN SERVICE.

Locomotive Exhaust Steam Injector ‘ P . W

(Metcalfe's Patent, “Type” H)

- 5 i e s L

2-8-0 Lacomotive, Southern Railway of IPeru, built by Messrs. Beyer, Peacock & Co. Ltd., fitt-d with the Exhaust Steam Injector

The most economical method of boiler feeding. 10°¢/, fucl economy. Utilises the exhaust steam.
Delivers hot feed to the boiler. Reduces eylinder back pressure. No pump or heater required.
Adopted by the leading railways.

DAVIES & METCALFE Ltd., Injector Works, Romiley, nr. Manchester.

&L Telephnrre : Woodley 2219. Telegrams : ** Exhaust, Romiley.”

\\-

W. G. BAGNALL, L™

STAFFORD. The economic advantages of

- ' | 1 MARINE ' superheated steam are realised to
the full when ‘“MeleSco”
LOCOMOTIVE Superheaters are employed.

THE

™ SUPERHEATER

: Co Lrp
o : HEAD OFFICE:

ST. MARGARET’S ROAD, BOWDON, ALTRINCHAM, CHESH!RE

Telegrams : Melesco, Altrincham. Telephones : Ali-incham, 338II & 3382

Photograph shows a 4.8.2, 3 {t. 6 in. gauge Locomotive, Jesigned and built by us for South African Mine Cyli :
16 in. diameter by 24 in. stroke. Weight in working order 59 tons. Tractive cffort at 85% boiler pressu:;: 24};.:)r(‘)mib‘

Builders of LOCOMOTIVES

WEIGHING FROM 3 TO 100 TONS, FOR ANY GAUGE, : 1 e R : LA
OF HIGHEST-CLASS WORKMANSHIP AND MATERIAL PEPE ST G ; _-———-J

LONDON OFFICE: BUSH HOUSE, ALDWYCH, W.C2
Telegrams : Supertemp, Phone, Londen. Telephone : Temple Bar 3263
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MANUFACTURERS OF ALL TYPES OF
LAMINATED SPRINGS

for RAILWAY a0 TRAMWAY

ROLLING STOCK
OmnriBUses ano Heavy CommerciaL VEHICLES.

BoLsTER SPRING
For Railway Bogie Coach.

Designers, Patentees and Manufacturers of
AUTOMOBILE SPRINGS

FOl" aH THPGS OF Cars.
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Hadfields Steel for Wheel Centres
and other purposes, possess a tensile
strength of 35:40 tons sq. in., and
elongation of 20/25 per cent and a
yield point of the order of 60 per cent.

It withstands a cold bend of 120°
round a bar 21 inches in diameter.

Castings of Hadfields Best Toughened
Cast Steel are made to suit all
purposes.

LOCOMOTIVE CASTINGS
AND FORGINGS.

HADEIEI;])LDS

A HADFIELD LOCOMOTIVE WHEEL CENTRE SECTIONED TO SHOwW
SOUNDNESS OF THE CASTING.

EAST HECLA WORKS, SHEFFIELD.

No. 2550.

For years these well known finishes have been used on very many
oversecas coaches, locomotives, etc., but now the high-grade
materials used in their manufacture are needed for urgent War
purposes. It is with regret, therefore, that we have
temporarily withdraw D.Q.D. Synthetic Finishes from sale.
When normal times return they will be available again, improved

to

by unceasing research, to give even better results
and service than in the past.

ROB! INGHAM CLARK & CO. and R. GAY & CO.

RAILWAY FINISHING SPECIALISTS
WITLEY COURT, WITLEY, SURREY, ENGLAND
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The Railway Oil Engine
g N 1nteresting survey of the extent to which

oll engines have been applied to railway

service was presented recently n a paper by
Mr. Brian Reed at a General Meeting of the North
East Coast Institution of Engineers and Ship-
builders at Newcastle-on-Tyne.

We extract a few of the author’s observations
which dealt with the future of the railway oil
engine and referred at some length to the present
status.

Just what number of o1l engines 1s used in
locomotives and railcars throughout the world 1t 1s
difficult to say. There are many thousands of
engines of 20 to 85 b.h.p. installed in loco-tractors
used by contractors, mines, plantations and indus-
trial works, but 1 one sets a lower power limit of
100 b.h.p. for locomotives and 65 b.h.p. for
railcars, and considers only units owned by public
railways, 1t is probable that 8,000 vehicles powered
by about 10,000 engines at the end of 1939 is a
good approximation.

These engines cover all types of railway service
from occasional light shunting to high speed
intensive passenger traffic, but as oil engines of
normal patterns must work in conjunction with a
transmission system for traction purposes, there is
not always the wide variety of type between differ-

ent duties which one might expect. For example

the General Motors 900 and 1,200 b.h.p. engines
are fitted to heavy slow-speed shunters, to main-
line freight locomotives, and to streamlined pas-
senger trains, the characteristics of the electric
transmission and the nature of the auxiliaries being
changed to suit. Neverthless, there are certain well
defined classes covering different installations,
and nowadays all are more or less special railway
types. Bui in the loco-tractor, shunting, and light
railcar fields possibly less modification is required
to stationarv and road transport engines to suit
them for railway duties, with the exception that
shunting locomotive engines must be capable of
withstanding continuously loads that fluctuate
violently and frequently. Itis the two very special
railway classes to which attention is given more
particularly.

The first of these two classes is the lightweight
high-speed railcar and fast-train engine of 200 to
750 b.h.p. ; the second is the high-power locomotive
engine of 900 to 2,200 b.h.p. Again, neglecting
North American practice, which is a law unto itself,
and is governed by purely technical considerations

to an extent no greater than is found elsewhere,
modern engines of the high-power locomotive type
are limited to two makes, namely, Sulzer and
M.A.N. The Sulzer engine is built in two sizes :
a single-bank engine of 1,200 b.h.p., and a twin-
bank design of 2,200 b.h.p. Only single-bank
engines are made by M.A.N., and are limited in
output to 1,000/1,050 and 1,300/1,400 b.h.p.; when
larger outputs are required two engines are mounted
stagger-fashion on a common underbed. Both
Sulzer and M.A.N. makes are pressure-charged
on the exhaust-gas-turbine principle and run at
700/730 r.p.m.; M.A.N. favours a completely
welded steel under frame, crank-case and cylinder
block; whereas Sulzer uses a combination of cast
steel and welded steel.

The engines already used in up-to-date railcars
and high-speed trains are, in general, of the six-
cylinder vertical or 12-cylinder V patterns. In
their naturally aspirated forms they weigh 11 to
18 1b. per b.h.p. 1n the dry condition and on the
top power setting, run at 1,350 to 1,500 r.p.m.,
have m.e.p's. of 85 to 95 Ib. per sq. in., and have
piston speeds of 1,650 to 2,100 ft. per min.
Pressure-charging reduces the specific weight to
9/13 lb. per b.h.p., and increases the m.e.p. to
110/125 1b. per sq. in. Two-stroke opposed-piston
engines now run at [,500 r.p.m., with a m.e.p. of
80 Ib. per sq. in., and on a dry weight of 9} lb.
per b.h.p. The upward range of these big railcar
engines was being extended at the time the war
began, and it was only the over-running of France
that prevented the installation of two Paxman
engines of the 16-cylinder four-stroke V type with
a top output of 900 b.h.p. in powerful luggage
vans for the Algerian Railways.

Signs have not been wanting that a widespread
change may be made in the build of engine used
for railcars and high-speed trains. The engine is
merely part of a traffic machine, and 1t 1s essential
that the maximum amount of floor space should
be devoted to revenue earning. To that end,
horizontal engines were developed, and although
they had not been used to a very large extent prior
to the war, a good many of the problems associated
with their satisfactory operation and maintenance
had been solved by the end of 1939, and there are
indications, such as the recent delivery of 22 rail-
cars with 275 Db.h.p. horizontal engines to the
National Railwavs of Colombia, that the use of
the ¢ Flat ”’ or ‘ Pancake *’ or ‘* Boxer ’ engines,
to give them their various appellations, will spread
rapidly after the war.
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The oil engine as it has been known up to the
present is inherently unsuitable for direct applica-
tion to railway vehicles. It is a consiant-torque
machine without ability to start under load, and
needs a transmission system between it and the
wheels to make it a practical proposition. There
are several important desiderata which govern the
design; some of these, such as extreme reliability
and ability to work for long periods or high
mileages without being withdrawn from service,
arc common also to marine and stationary practice;
but others such as bulk, weight, rotational speed,
and continuous operation under sharply fluctuating
loads and varying atmospheric conditions, assume
proportions altogether different from what they are
in the stationary and marine fields.

As 1o the inherent advantages of the o1l engine
for railway work, they boil down from the plural
to only one, namely, the possibility of obtaining
greatly improved power-weight and power-bulk
ratios; practically every other geweral advantage
of oil-engined vehicles is a corollary of this feature.
Possibilities of much better power-weight and
power-bulk proportions are not inherent in the oil
engine alone; 1t is simply the fact that at the
present time they are better in this respect than
other prime movers that makes them so popular
for raillway work. And they will have a future
restricted to areas where special conditions are
found just as soon as some other prime movers—
steam engines, methane engines, combustion-gas
turbines or the like—get ahead of them as regards
weight, bulk, and power

Briefly, any future improvement in the oil engine
for railway work must be under one of three head-
ings. First, by the evolution of an oil engine that
will enable transmission systems to be eliminated.
Secondly, by improving existing types of engines,
as engines, through advances 1n speed and m.e.p.,
and reduction in weight and bulk. Thirdly, by
progress in construction, a better understanding of
power limits, and advance in the general standard
of maintenance technique to permit of greatly in-
creased mileage between repairs. It will be realized
to what a degree the first two of these headings
mean little else but an improved power-weight
ratio for the whole vehicle, be it locomotive or
railcar.

In conclusion the author suggests that the high-
speed railway oil engines of post-war years will be
more or less standardized as four-stroke pressure-
charged or two-stroke Kadenacy types, burning
heavy fuels, and that although vertical and V
models will continue to be built, the use of
horizontal models will become more and more
extensive. Neglecting the models up to 155/200
b.h.p. which are derived more or less from road-
transport practice, it is suggested that the most
popular power ranges will be 250/300 b.h.p.,
500/700 b.h.p., and 900/1,000 b.h.p., all with
m.e.p’s. of 120/130 1b. per sq. in., a rotational
speed of 1,500 r.p.m., a piston speed of 1,700/
1,800 ft. per min., and a specific dry weight of

9 to 12 Ib. per b.h.p. The order of flexibility
required will be economical operation from 500 to
1,500 r.p.m., with a fuel consumption over this
speed range and with a load variation of 4 to 1
never exceeding 0.40 1b. per b.h.p.hr. with light
Diescl oils, or about 0.44 b, with heavy oils, and
with respective #-load to full-load consumptions of
0.36 and 0.40 Ib. per b.h.p.hr.  Such engies
will have to run at least 100,000 miles between
general overhauls, or a million miles if the travel-
ling-fitter system of maintenance 1s used.

As regards main-line Jocomotive engines, the
present  single-bank and  twin-bank four-stroke
pressure-charged vertical build 1s likely to be
perpetuated, although the use of Kadenacy two-
stroke models of the same general type, running.at
700/1,000 r.p.m. and with 12-in. cylinders, should
be attended with no difficulties. Speed 1s likely
to increase frcm the present 700/750 r.p.m. to
900/1,000 r.p.m. without any increase i _total
weight or any decrease in m.e.p., which will not
only reduce the specific weight of the engine but
will also bring a better transmission, and will
result in engines giving 3,000 b.h.p. or more
becoming practical propositions and simplifying
the design of many main-line Jocomotives. Despite
certain attractions, it is not likely that any form of
direct drive will be used in more than 1solated cases
in the immediate post-war vears.

The Steam Locomotive in Traffic

By E. A, PHILLIPSON, Assoc.M.Inst.C.E.,
A.M.[.Mech.E,, M.I.Loco.E.
(Contiinued from page 60)
Testing for Blows.

It 1s advisable, before attempting to locate a
suspected valve or piston blow, to make certain
that the blow does not emanate from a joint in the
smokebox. A piston blow is clear but intermittent,
as it occurs only between the points of admission
and cut-off for each stroke. The blow from a
defective valve, on the other hand, is muffled but
continuous whilst the regulator is open. It should
be noted that piston valves may blow slightly
when they are cold but not defective.

When locating blows it is preferable to test each
cylinder separately. To test for piston blow, set
the crank on the top centre, place the lever in full
fore gear, open the cylinder drain cocks and then
the regulator. If the piston head is not steam
tight for any reason, steam will exhaust through
the front cock and up the blast pipe, whilst live
steam will discharge through the back cock. A
loose piston head will cause a loud knock once per
revolution when the head strikes the nut; little or
no noise is made when it forces itself on to the
taper at the return stroke.

To test for valve blow, set the crank on the top
centre, place the lever in mid-on gear and open the
cylinder drain cocks. Both ports should then be
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closed to admission steam. If, however, on
opening the regulator, there is a blow at the back
cock, this indicates that the back lap of the valve
or port bar, or back head of the piston valve, as
the case may be, is defective. A blow at the front
cock similarly denotes that one of the items
mentioned 1s defective with reference to the
leading end.

A fractured port bar will give a similar blow to
that caused by a defective piston. To differentiate,
test as for the latter in full fore and back gears.
If the piston is defective, it will give a blow in
both gears, whereas a fractured port bar will give
a blow in one gear only, viz. a fractured front
port bar in back gear and vice versa. In running
a fractured port bar gives one blow per revolution,
whilst a defective piston head causes two blows
per revolution.

A fractured slide valve cavity and a slide valve
off its face both give a similar indication, i.e., a
continuous heavy blow at the chimney whilst the
regulator is open. To distinguish them, sct the
crank on top centre and open the regulator with
the lever in mid-on gear and the cylinder drain
cocks open. If the valve is off its face, steam will
discharge at both cocks and also at the chimney,
whereas with a broken valve cavity there will be a
blow at the chimney only. DBoth defects occur
rarcly, but should they arise the loss of steam in
both” cases is generally sufficient to make the
engine a total failure.

When a regulator valve is blowing, steam dis-
charges at the blast pipe and cylinder drain cocks
when the engine is in full gear with the regulator
closed, and in some cases the quantity of steam
passing may be sufficient to start the engine.

Temporary Treatment of Failures on the Road.
The knowledge of enginemen on this subject
must be sufficient to enable them to move a disabled
engine from a running road to a siding with the
minimum of delay to their own and other trains.
The actual method of dealing with a failure is of
course governed by the design of the class of
engine concerned, the relative extent of the
disability, and other factors, such as the compara-
tive facility and rapidity with which assistance
may be obtained and the density and importance
of traffic on the running road blocked by the
failure. Some varieties of failure, similarly to the
location of blows, call not only for an accurate
knowledge of the positions of the valves relative
to those of the cranks and the reversing lever, but

~also for the ability to apply this knowledge in a

logical manner to the case under consideration.

Some methods of dealing with specific failures
and defects, as regards temporary treatment, will
now be quoted.

Fractured crank axie. Bring the train gently to
a stand, in order to avoid derailment, and send for
assistant engine or breakdown train. Remove
coupling rods. Insert packing under driving
boxes. Lift engine and insert packing on top of

other coupled boxes. When lowered the engine
may be hauled away, care being taken that the
chimney, dome and cab roof are not foul of the
gauge.

Fractured tyre. Proceed with caution, taking
care, if a coupled wheel is affected, to avoid
slipping. Remove brake blocks before attempting
to start engine. Give up engine as soon as possible.

Damaged piston head, piston rod or crosshead.
Place engine in mid gear, apply brakes fully and
open cylinder drain cocks. Disconnect valve at
spindle and secure at half travel. Take down
alfected connecting rod and also, if concerned,
eccentric reds. Otherwise, disconnect the affected
motion; in the case of rocker driven valves, this
may be done at the pin joint of the valve connec-
tion with the rocker arm. Secure piston at front
end of cylinder. It is important to note that in all
cases of this kind the valve should be secured as
soon as possible; the risk of the engine moving
owing to a possible blow through the regulator or
for any other reason 1s then minimised.

Valves may be secured by driving wooden pack-
ing between the spindle and the gland studs or by
clamping. Pistons may be secured either by
placing packing between the slidebars or clamping
the latter in the immediate vicinity of the cross-
head. The position of the valve at half travel may
be determined by comparison with that of the valve
for a sound cylinder when its crank is on the top
or bottom centre with the lever in mid gear.

Damage of this nature frequently leads to
damage of the cylinder cover in addition, and may
therefore lead to total failure.

Fractured connecting rod. Proceed as for
damaged piston head, removing that portion of the
rod which is attached to the big end.

Defective piston rings. Continue to run with
increased oil feed. If breakage is suspected, give
up engine as soon as possible; broken portions of
ring are capable of causing extensive damage to
the cylinder.

Hot big end. Clear oil way if blocked with
white metal or other foreign matter. Slack cotter
back and, if worsted is used, reduce trimming.
Lubricate freely, including the sides of the brasses,
and work the engine at caution with a restricted

. regulator opening and late cut-off, thus advancing

the normal fluctuations in the piston load through-
out the revolution.

Hot coupled bor. Lower the wedge. If
wedges are not provided, cool the box gradually
with water; it may be necessary to run the wheel
concerned over a fishplate or other packing to free
the box. Renew and reduce worsted trimmings,
the addition of a little crushed washing soda is
efficacious for heated bearings. Lubricate freely
both the bearing and the horn surfaces. Work the
engine as with a hot big end. In both cases the
relative intensity of heating determines whether
the engine shall be worked to destination or given
up at the first suitable opportunity.
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Defective coupling rod or crank pin. Remove
rods concerned, also corresponding rods on other
side of engine. If the engine has outside cylinders,
collars may be required to prevent the big ends
working off the crank pins.

Defective reversing rod, lifting link or weighbar
shaft arm. The engine may be reversed 1f
necessary by lifting the motion with a pinch bar,
part of the weight being taken with ropes, if
assistance of this nature 1s required. To secure the
weighbar shaft tin or other packing is placed
between it and ils bearing caps, the latter then
being bolted down as tightly as possible.

Defective cccentric  strap, cccentric rod or
expansion link. Secure valve at halfl travel.
Disconnect connecting rod and secure piston. If
the engine has inside link motion, is running in
fore gear and a fore gear rod is defective, both
eccentrics and rods on the defective side should be
disconnected. If in fore gear and a back gear rod
becomes defective, disconnect the latter and pack
up expansion link with wood, taking care that no
part of the motion will foul. When 1t is desired to
move an engine, having link motion with a
defective fore gear eccentric rod, and there is a
siding adjacent to the blocked running road,
remove the affected rod and work the engine in
full fore gear. There is no need to remove the
expansion link or intermediate valve spindle when
eccentric rod or strap 1s defective.

With Walschaerts gear, take down the defective
rod or strap, secure the valve at half travel, open
the cocks of the cylinder concerned and allow its
piston to travel, having lubricated 1t (reely.

Defective crosshead arin, union link or com-
bination lever. Remove the defective detail
concerned and proceed, giving up the engine as
soon as possible.

Valve spindle fractured inside stcam chest.
Secure valve in forward position. Uncouple con-
necting rod at big end, push piston rod and
connecting rod forward and secure. It will be
observed that the disabled cylinder becomes
virtually an extension of the steam chest.

Valve spindle fractured ouiside steam chest.
Secure valve at half travel. Uncouple eccentric
straps and rods concerned. Lubricate the piston
freely and allow to reciprocate with the cylinder
drain cocks open.

Inside admission piston valve spindle broken
between heads. Uncouple spindle, and remove any
parts of the valve gear likely to foul it when
running. Open the regulator gently to move heads
to ends of steam chest. Allow piston to reciprocate
with ample lubrication.

Ouiside admission piston valve spindle broken
between heads. Set the crank on top or bottom
centre with the lever in mid gear. The back head
is then in its central position. Open the regulator
sufficiently to bring the front head also to the
central position, demonstrated by lack of discharge

from the cylinder drain cocks. Uncouple spindle
and remove any parts of valve gear likely to foul
it when running. Run with drain cocks open on
defective side only, lubricating the piston freely.

Seized die block. Treat similarly to valve
spindle fractured outside steam chest.

Fractured piston gland. Securc valve at half
travel. Disconnect motion, also connecting rod at
big end. Secure piston rod and connecting rod m
forward position.

Piston gland studs broken.. Secure the gland
with stout wire, through the stud holes and around
the slidebar front bolts.

Slide valve off face. Reverse the engine sharply
with the regulator open, tap the valve spindle, or
bump the engine with another and then apply the
brake suddenly.

Fractured spring. Jack up, or lift by running
wheel on to a fishplate or other packing, and then
pack the axlebox affected ; then work forward. If
the top plate only is fractured, this may be clipped
temporarily.

Fractured regulator wvalve spindle. 1f  the
fracture occurs whilst the regulator is open, the
engine may be worked home entirely by adjustment
of the reversing lever, the cylinder drain cocks
always bemg opened and the lever placed in mid
gear before making a brake application and also
whilst the engine is standing.

Fractured firebar bearer. Raise fractured parts
and support ends with bricks or stones. If the
firebars break, the affected portion of the grate
area must be covered with bricks or clinker, the
engine bemng given up at the earliest opportunity.
If possible the ashpan should be flushed with water
occasionally.

Collapsed brick arch. 1f the distance to be run
is short, continue without stopping. Otherwise,
stop and throw out the bricks before proceeding.

Deflector plate in fire. Minimise admission of
air through firchole door.

Tube or stay leakage. Keep fire bright and hot;
minimise opening of firehole door and keep boiler
““warm ”’ while engine is standing. Run with
water level higher in boiler than usual.

Mud door or plug blowing. This may be caused
by cross threading or the threads stripping and,
if the resultant blow is extensive, usually leads to
a total failure. The fire must then be thrown out

and the boiler pressure reduced by applying the’

feeds and closing the dampers.

Joint blowing in smokebox. Keep blower well
on in order to divert jet of steam, which is
discharging from the faulty joint, away from the
tube plate.

Superkealer element blowing. Work the engine
lightly with restricted regulator opening and early

cut-off, keeping the firebox temperature as high as
possible.

(To be continued.)
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Welding Opportunities in Rail
Vehicle Design

LTHOUGH the craft of welding was
Aformcrly peculiar to the blacksmith, 1n
modern times the bulk of engineering
welding has no connection whatever with the forge.
Actually, much of 1t 1s looked on m no friendly
fashion by the smith, as in its present application
1t cuts out work which otherwise would be diverted
to that shop, and many of the remaining items are
finished products which 1n pre-welding times a
plater and anglesnuth would have combined to
make.
The fabrication of plate and other structures
by electric welding processes 1s a fascinating
study, and has big gams to its credit; material

the pressed box pattern introduced by the Leeds
Ferge Ltd. In this, the design follows the normal
outline of bogie frame, but by pressing in *‘ dies *’
the resulting unit has part of the plate folded at
right angles to the body, the flange so formed
extending virtually all round the frame profile,
and giving a strong channel section to the fimished
frame with extreme strength at vital sections, and
therefore possessing a long life.  The chief draw-
backs, however, are the high cost of press blacks,
and the high power hydraulic press in which these
operate, and, further, the impossibility of utilising
such economically unless the quantity required
justifies the process.

In welding, however, once the equipment is
purchased—and, unlike the big hydraulic press, a
welding outfit can be adapted for a big variety of

can be saved and the product turned out with a
lighter form of construction than previously, yet
equally effective. This is a boon to a designer
who has a high power unit to produce on a low
weight basis, and n post-war days Lh_e wriler 1s
conlident the structures of many vchgcles, road
and rail, will be produced by utilisation of the
welder’s skill much more extensively than hitherto.
It can, however, become an obsession if not
watched, and instances are known where draughts-
men have shown brackets, etc., welded from
separate plates where the same article could have
been obtained much more easily from one of the
rolled sections. .

A few examples of components which were
produced at a low cost by welding will illustrate
the advantages more effectively than much
dlescriptive matter, and those referred to below are
taken at random from numerous examples
regularly occurring in the manufacture of rail
rolling stock. :

Bogie Frames. On railway coaches these have
been designed in several ways since this type of
vehicle took the foremost place in passenger
transport, and possibly the best known frame 1s

= = O]

FIG. 2.

jobs—it can be called in for service if but a single
coach be required, and its advantages reaped
irrespective of the number of units to be supplied.
Admittedly, a large order will permit the use of
jigs and fixtures that a small requisition would not
cover, but the latter still gains appreciably by
welding.

Fig. 1 shows a bogic frame as designed and
built by the Birmingham Railway Carriage and
Wagon Co., Lid., for some high-powered (but
low weight) diesel trains for the San Paulo
Railway, Brazil, and the technical reader will
notice at once many interesting and original
features which could only be obtained by welding.
The guides are formed of plaies shaped and built
up to give an equivalent to the usual cast guides—
iron or steel—bolted or rivetted to the frameplates.
(These details alone save much weight, time and
labour, not to mention delays due to faulty cast-
ings and inspection.) Spring supporting brackets
arc likewise ecasily formed on a fabricated
structure, and an interesting design of headstock
is shown in Fig. 2.

Generating Sel Carriage. For diesel units two
other details are shown in Figs. 3 and 4, the former
being a carriage on which the engine is mounted,
and the latter the silencer for engine unit. The
carriage referred to is emploved chiefly for rail
cars with engine powers not exceeding 150 B.H.P.,
the engine, with all its auxiliaries, being mouqted
on its support in the erection bay and, after testing,
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FIG.

run on six rollers into its separate compartment on
a special track.

Silencer. The silencer mentioned in the forego-
ing paragraph is a straightforward fabrication of
steel plates suitably designed to baffle the gases
in their flow to the atmosphere, and is remarkably
light in weight, as well as efficient in service. This
design is employed with engine units of from 600
to 900 B.H.P.

' ) L
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Brake Shaft. One of the vital details in
operation on every rail vehicle is the shaft which
transmits the brake power, whether hand-operated
or by steam, or air, power from a cylinder to the
road wheels. The importance of the shaft to the
security of the travelling public cannot be over-
estimated, yet many of these are now fabricated
from plate and bar sections, and function no less
effectively, or reliably, than those which are
forged. Fig. 5 shows a typical shaft, and it is a
curious fact that the strength from a welding view-
point is nearly twice that of the material in the

=

plain shaft or its levers, assuming these to be
designed suitably for the forces to be transmitted.

Wheels and Axles. The latest design of wheel
for rail vehicles—carriages or wagons—is of
welded form as shown in Fig. 6, and it will be
noted that in order to reduce the weight in every

FIG. 6.

direction possible, the axle has its centre bored out,
and 1ts outer surface turned to afford a suitable
juncture at each side for welding to the wheel
centre. The tyres are bored to give the section
required for welding to the dished centre plate, the
latter being welded as shown to the axle ; the wheel

e wr—

FIG. 7.
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profiles are then turned to the correct tyre gauge
and true to the axle journals.

Tool Bores. On most rail prime movers tools
are carried to enable vital adjustments, etc., to be

effected quickly without causing any traffic hold-

up, and to this end a toolbox or chest 1s necessary.
On steam locomotives the practice has been to
provide a chest in which the tools are kept without
any special provision for quick location, but on
the modern diesel unit, a steel cupboard, provided
with shelves fitted to house every tool and spanner,
1s regarded as an essential. This naturally makes
for more rapid servicing, and a typical design is
shown in Fig. 7. The illustration calls for lttle
comment, but it may be stated in passing that each

shelf—a light steel plate with flanged edges welded

at each corner—has a wooden insert with separate
pockets carved out to accommodate the different
forms of spanners, chisels, punches, etc. Fittings
like Tecalemit greasers will be clipped inside the
doors.

SOUTHERN RarLway, *“ Merchant Navy ’' class 4-6-2
locomotive No. 21C5 is named Canadian Pactfic.  This
engine is painted black and is the first of the series to
appear in the war-time livery. Mr. F. W. Mottley, acting
LLuropean Manager of the Canadian Pacific Railway named
the engine at Waterloo Station on March 2;th.

All- Car Trains on the Midland
Railway, 1874-1878

By CANON R. B. FELLOWS.

7 I \HE earliest experiment in Great Britain in

providing trains composed exclusively of

Pullman cars or of cars of the Pullman type
was made by the Midland Railway Company in
1874. In that vear the Company put on a train
made up partly of the Pullman Palace Company’s
cars and partly of cars of a similar type which
had been built in America for the Midland Rail-
way. The cars were sent over to England in
sections and were put together at the Railway
Company’s works at Derby. The experiment was
the outcome of a journey which was made in
Canada and in the United States of America in
1872 by the then General Manager of the Midland
Railway, Mr. (later Sir) James Allport. So
favourably impressed was he by the comfort of the
cars provided on the railroads in those countries
that he determined to introduce them on his own
Company’s system. The upshot of the matter was
that at the half-yearly meeting of the Midland
Railway Company on February 18, 1873, the
Chairman (W. P. Price, M.P.) introduced George
Mortimer Pullman in person to the shareholders
and explained that it was hoped very soon to have
Pullman Cars running on the Midland :Railway
and, he added, ‘I ought to say that it is not
proposed that we should bring over bodily the
carriages now running on the Canadian and
American railways, because probably they would
not be altogether adapted to our service; but that

carriages specially adapted to our requirements
will be constructed upon the Pullman principle and
as early as possible will be tried, I ought to say
at his (Mr. Pullman’s) own risk, upon our
railway.”

The first run by the all-car train to which the
public were admitted was made on Saturday,
February 21st, 1874, from St. Pancras to Bed ford
and back. The passengers, some eighty in
number, were the guests of the Railway Company.
Four cars were run on this occasion and at least
one of them had a kitchen and buffet; the train
was the first to be run in this country on which
refreshments were obtainable. On June 1 of that
vear an all-car train was put into regular service
for Leeds and Bradford, it left St. Pancras at
12 midnight and reached Bradford, via Derby, at
5.50 a.m., returning from Bradford at 8.30 a.m.
and due at St. Pancras at 2.5 p.m. The train

A PULLMAN PARLOUR CAR ON THE MIDLAND RAILWAY
IN 1874,

left London ten minutes earlier in July and was
correspondingly earlier at Bradford, but on the
up journey the time was improved by 20 minutes,
Bradford dep. 9.20 a.m. St. Pancras arr.
2.35 p.m. via the Erewash Valley line. The Time
Table stated that the train consisted of the
celebrated American Pullman drawing room,
sleeping and ordinary cars. That first, second
and third class passengers were conveyed at the
usual ordinary fares and that first class passengers
could avail themselves of the Drawing Room and
Sleeping Cars on payment of a small additional
charge. It will be noticed that no extra payment
was required for travelling by the all-car train if
passengers kept in the ordinary American cars.
From contemporary descriptions it appears that
the train was normally made up—as regards
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passenger accommodation—of six cars of the
American type, two of which were the Pullman
Drawing Room and Sleeping Cars. The Sleeping
Car was of a convertible type and by day became
(to quote the Railway News) ** an elegantly fitted
boudoir.”” This car had a kitchen and buffet, and
meals were served in 1, and in consequence of the
different uses to which this type of car was put
it was called in America an ‘‘ Hotel Car.” These
convertible cars were first put into service by the
Pullman Company in 1867 on the Great Western
of Canada Railroad. The * Parlour Car’’ of
the 1870’s was very different in its furniture from
the modern type. A contemporary illustration
reproduced from Williams’ ‘‘ History of the
Midland Railway '’ (1878 edition) shows the
interior of one of these early Parlour Cars.

The cars of which the trains were composed were
of the following dimensions:—length of body
51 ft. 6 1n., outside width 8 ft. 10 1n., inside width
8 ft. 2 in., height inside 8 ft. 6% in. Each car ran
on two 4-wheel bogies, bearing distance from
centre of one bogie to the centre of the other 41 ft.
As the Pullman vestibule had not been invented
there were small open platforms at the end of the
cars ‘‘ for smoking and outdoor promenade.”
The cars were fitted with the Westinghouse bralke.
It 1s stated in Ahrons’ ‘“ British Steam ILocomo-
tive’’ (p. 191) that these trains were worked by
Matthew Kirtley’s 2-4-0 engines, ‘‘ 890 class,”’
and for this purpose tenders were ftted with
central buffers of the American pattern,

The experiment of the all-car train was not a
success, passengers clamoured for the old compart-
ment carriage, and after a trial of nearly two
years the train was withdrawn. But before this
train was withdrawn another all-car train had been
put on to run between St. Pancras and Liverpool
(Central) from Apnl 1, 1875. Tt left St. Pancras
at 4 p.m. and was due at Liverpool at 9.40 p.m.
and a corresponding but slightly faster train left
Liverpool at 10.30 a.m. and was due at St. Pancras
at 4.5 p.m. As second class had been abolished
on the Midland Railway at the beginning of 1875,
the train was made up of Ist and 3rd class
American cars which passengers could use without
extra payment and Pullman drawing room cars
available for first class passengers at a supple-
mentary charge. Iocal traffic generally was not
conveved by the all-car trains. After a trial of
some thirteen months the American cars were with-
drawn and compartment stock substituted to run
with the Pullman drawing room cars on these
Liverpool trains.

A final experiment was made with another all-car
train in March, 1878, between St. Pancras and
Liverpool and Manchester, but again owing to the
demand for compartment carriages the cars were
speedily withdrawn.

There was, however, some demand even in those
days for Pullman accommodation, but this was
sufficiently met by distributing the Pullman
Company’s own cars among the existing expresses

for the use of 1st class ticket holders who were
willing to pay a supplement. In May, 1878, the
extra charge from St. Pancras to the following
towns was as follows: — Leicester 1s. 6d.; Derby
2s.; Sheffield 2s. 6d.; Leeds or Manchester 3s.;
Liverpool 3s. 6d.; Carlisle 4s.; Glasgow or
Ediburgh S5s.

Rail Motor Coach for the Morvi
State in Kathiawar

narrow gauge section of the Morvi Railway

in Kathiawar has just been completed in the
works at Morvi. It 1s intended to serve the busier
and more populous parts of the State.

Built to the design and specification of Mr.
C. O. B. Morgan, Locomotive and Carriage
Superintendent, this Rail Motor Coach is unique
i that it has a 2-4 wheel arrangement and the
differential is carried by the leading end of the

Q NEW design of Rail Motor Coach for the

RAIL MOTOR COACH, MORVI STATE RAILWAY,

bogie, instead of by the main frame. This
mnovation has necessitated a special type of bogie
with a counter-weight at the further end to balance
the weight of the differential.

The differential which has its shaft prolonged
at each end carries the sprockets which are con-
nected by chain drive to the lcading bogie wheel.
The engine is a Dodge 6 cylinder of 36 B.H.P.
and the propeller shaft is connected direct to the
differential.

The wheel arrangement gives a maximum of
flexibility and enables the coach to negotiate
23 degree curves with ease in spite of its length.

Speeds averaging 18 miles per hour were attained
on the trial runs on a ruling gradient of 1 in 100
and notwithstanding sections of road had track
laid with old rails of light poundage the coach ran
very smoothly and with a complete absence of
bumping or oscillation.

The body is designed to carry 26 passengers
and has novel features. The main members are
constructed of teak and the interior, including
seats is mainly of plywood. The exterior is
finished in Masonite with narrow teak mouldings.
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Southern Pacific Lines

4.8-4 CLASS G.S.4+ WITH BOOSTER.

HE ‘“ Twin Daylight »’ streamliners of the

Southern Pacific lines, operating between

San Francisco and Los Angeles, are hauled
by specially designed steam locomotives of the
4.8-4 type. These oil fired locomotives built by
the Lima Locomotive -Works are known as the
Golden State tvpe and are capable of high speeds
on the level and can adequately handle heavy
trains over mountainous grades.

The trains afford luxurious means of travel and
each consists of 14 splendidly appointed passenger
cars. .

There are twenty engines of the G.S. 4 class
Nos. 4430 to 4449 all having twelve wheel tenders.
The driving wheels are 6 {t. 8 in. diameter and

the cylinders have a diameter and stroke of 25} in.
and 32 in. respectively. The boiler has a diameter
(outside) of 7 ft. 2 in. and carries a pressure of
300 lb. " The firebox is 10 ft. 74 in. long and
8 ft. 6! in. wide. The wheelbase of the engine 1s
47 ft. 8 in. and of engine and tender 96 ft. 3 1n.;
the driving wheelbase is 21 ft. 6 in. The total
heating surface is 4,887 sq. ft. of which 4,502
sq. ft. is contributed by the tubes and flues and
385 sq. ft. by the firebox and combustion chamber.
The grate area is 90.4 sq. ft. The total weight of
the engine in working order is 237} tons of which
1374 tons is on the drivers.

The tender which carries 23,300 gallons of water
and 5,880 gallons of fuel o1l weighs when two-
thirds loaded, about 156 tons. :

The tractive force is 64,760 lb. (with booster
77,760 1b.) and the factor of adhesion 4.26.

SOUTHERN PACIFIC LINES, No. 4436,

CLASS G.S. 4—4-8-4.
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2-10-4 Locomotive

CENTRAL RAILWAY OF BRAZIL.

EVELOPING a tractive effort that exceeds
D41,100 Ib. and with a considerable weight

and length of wheelbase this engine permits
an casy individual axle loading and adequate
flexibility for the metre gauge track of the Central
Railway of Brazil.

The cylinders have a diameter and stroke of
20 in. and 24 in. respectively, while the valve gear
is of the Walschaerts type. The driving wheels
have a diameter of 4 ft. O} in.

The driving wheelbase 1s 17 ft. 4 in. and the
total 37 ft.—engine and tender 64 ft. 10 in.

The total weight of the engine in working order
is 118} tons distributed as follows :—leading axle
83 tons, driving axles 82} tons and trailing axles
274 tons. The 8-wheeled tender weighs approxi-
mately 58 tons when in service with 11 tons of fuel
and 4,755 gallons of water.

The boiler has an inside diameter of 5 {t. 6% 1n.
and carries a working pressure of 243 1b. The
“firebox 1s 10 ft. 04 in. long and 7 ft. 0} in. wide
with a heating surface of 240 sq. {ft. The com-
bined evaporative heating surface 1s 2,250 sq. ft.
and grate area 70.3 sq. ft. The large grate arca
is necessary on account of the low grade fuel used.
Brazilian coal has a heat content of about
.8,200 B.Th.U. per Ib. It is necessary to burn up
to 3 tons of coal per hour to maintain the
maximum power output.

BeEwgHTON Accipext, L.N.E.R. On Iebruary 11th a
north-bound iroop train, travelling under clear signals, at
about 35 miles ni.p.h., on the down line between Killamarsh
and Beighton stations, on the Nottingham-Sheffield main
line, came into contact with a heavy steel plate projecting
over the side of a plate-wagon which was stationary in
Holbrook colliery sidings. The plate, which had become
dislodged during shunting, was lving almost flat on the
wagon and penetrated deeply into the sides of several of
the coaches of the troop train, and in the case of the sixth
and, to a lesser extent, the seventh, the partitions were
displaced laterally forcing out portions of the opposite sides.
The train was carrying nearly 400 naval and military
personnel.  As far as is known the sailors escaped injury,
but it is to be regreited 14 soldiers were either killed
instantly or died later, while 35 others were so severely
injured that they had to be detained in hospital; in addition

RAL RAILWAY OF BRAZIL, No. 1666,

2-10-4 LOCOMOTIVE.

a number of others received minor injuries, but were able
to continue their journcy later with the rest of the troops.

Damage to the vacuum brake pipe caused the train to be
brought automatically to a stand, with the rear van some
600 yards from the point of impact and 280 yards beyond
Beighton signal box, which is at the east end of the station.
Appropriate steps for the safety of the line were promptly
taken by the stafl concerned; but within a few seconds of
the accident, and before any action could be taken to stop
it, a mineral train went by on the up line, striking the
protruding side of the sixth coach of the troop train.
Although s~veral of the men had evidently fallen from this
damaged coach into the six-foot space between the main
lines, there were only slight marks on the engine and first
wagon to indicate that the mineral train had been in contact
with any of the men on the ground. Tt is considered,
therefore, that the passing of this train did not materially
affect the number of casualties, and it is most fortunate
that it did not go by a few minutes later when, undoubtedly,
some of the injured men on the track would have been
picking themselves up, and others alighting.

The report of the Inquiry into the circumstances of the
accident by Mr. J. L. M. Moore, Director General, Ministry
of War Transport, has been 1ssued. Tests established
responsibility  for the accident and revealed that a
surprisingly slight impact moved the plates in the wagon.

After careful consideration, it was agrced that there was
no practicable means of making secure loads carried in this
manner, and there was no alternative but to recommend the
immediate discontinuance of the existing practice.

Exprosivis By RaiL. Thousands of tons of explosives
have been carried by the British Railways since the war
began, the few mishaps have all been caused by enemy
action. . b,

Gunpowder vans, specially built for carrying explosives
will take a load of 10,000 Ib.; for other t};pes of vehicles
which have been pressed into service varying weight
restrictions are imposed,

. Some 163 kinds of explosives are listed under 1o classifica-

tions; explosives belonging to different families must not
normally be mixed together in the same van and in some
cascs must not be conveyed on the same train. Special
conditions must be observed; some must not travel unless
they are accompanied by a *' Conductor "’; others must n(;;.'
be loaded in a van that has any rubber ah'out it

Awards of George Medals and other decorations have been
made to railwaymen for dealing with munition trains
damaged by enemy action. In one case, when a direct hit
was made on such a train, ten men worked right through
the night dragging truckloads of explosives clear of dan gcr
and all the time explosions were occurring in the dan—‘nged
trucks and bombs were falling all round them £8

L.M.S.R. (G. & S.W. SecTiOoN). On and from March 2
the passenger train services between Girvan and Turnberry
was withdrawn. Certain unadvertised workers’ trains willy
however, continue to run over this section of line., :
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The Locomotives of the
Caledonian Railway
By JAS. F. McCEWAN.
(Continued from page 37)

The goods locemotives were of the 0-4-2 type
similar 1n details to the Caledonian Railway lot
described in the issue for October, 1940. The
cylinders were 16 in. diam. by 18 in. stroke,
driving wheels 4 ft. 7 in., and trailing wheels
3 ft. 6 in. diam. respectively.

The tenders were similar to those on the
passenger engines. In all 14 goods engines were
ordered and as already noted {our were taken over
by the builders. It is known with certamnty that
Scott, Sinclair & Co. were not the builders but only
surmise can be made as to the name of the actual
makers concerned. It will be recollected that the
Vulcan Foundry Co. supplied the Liverpool,
Crosby and Southport Railway with three similar
engines (maker’s Nos. 318 to 320) and it 1s most
likely that these were three of the engines which
were probably fairly well under way n construc-
tion and aganst which the S.C.R. paid a sum to

as the tender had been involved in a serious
mishap which required the provision of a new tank
and axleboxes. In October, 1857, a more
interesting experiment was tried when the engine
was not long out of the shops, and in fairly
good condition. A blast pipe of Fenton’s Patent
Extension type was fitted and a modified form of
feed pump fitted at the same time. Both of these
fittings appear to have been successful for they
were not removed for some considerable time.
No. 45 was fitted with new brasses in April, 1853,
in which a new ‘ patent”’ metal was used. At
the rebuilding these were trimmed up and were not
removed until March, 1857, when a further set of
similar boxes was fitted. In December, 1856, an
interesting alteration was made to the heating
surface which was reduced by the plugging of
54 tubes. Exactly what Allan tried to ascertain
by this means is not known. No. 46 was ftted
with volute spring buffers in January, 1854, but
as the springs failed several times within the space
of fifteen months they were withdrawn and
although the others of the class got cast iron
buffers, No. 46 got a set of new leather buffers.
Subsequently a set of Brown’s patent buffers were
fitted. No. 46 was given a very heavy overhaul

0-4-2 GOODS LOCOMOTIVE "FOR THE SCOTTISH CENTRAL AND LIVERPOOL, CROSBY & SOUTHPORT RAILWAYS, 1848,

the builders to cancel the order, the fourth being
hardly started. The L.C. and S. was taken over
by the Lancashire & Yorkshire Railway in 1855
when one of the engines was sold to the White-
haven and Furness Joint Committee becoming
their No. I1. :

All the engines in this class were, when rebuilt,
fitted with a cast iron balance beam, under foot-
plate, weighing 11 cwts.

No. 23 was involved in a pitch-in and had both
frames broken, it was repaired and heavily rebuilt
in 1860 and sold to the Banff, Portsoy and
Strathisla Railway (later Banffshire Railway)
becoming their No. 3 and subsequently G.N. of S.
No. 39, and withdrawn in May, 1868.

No 26 was fitted with brass pistons in Novem-
ber, 1857, and five months later ‘cast iron piston
rings were fitted.

In April, 1869, No. 44 had to go into the shops

by the C.R. in 1872 when a set of 16 in. by 20 in.
cylinders was fitted. The old link motion was
retained. When rebuilt the engine was put to
work on the Lochee (Dundee) goods but in 1873
had to return to the shops with broken frames.
These were renewed but two years later the engine
came in again with broken frames which on this
occasion were patched but when in 1877 the frames
again broke the authorities sent the engine
straight to the scrap yard. In October, 1871, the
tender was badly damaged at Denny when the
engine was involved in a collision. The engine
was repaired but the tender was scrapped and an
old spare one from Dundee was fitted i lieu.

No. Maker Mak. No. New Rebt. C.R. No, Wdrn.
21 Vulcan Fdy. Co. 311 1848 10/1855 374 1870
23 o 312 w  4f1854 373 1869
23 " 313 w 2/1835 Sold 1860
24 o 314 » 21855 375 1869
25 o 315 w  3/1857 372 1870
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No.  Maker Mak. No. New Rebt. CR.No. Wdm. of experimental designs. The el1gglicsl welgl{held
L S S SR o 1868 32 tons 15 cwt. in working order. Tender wheels
44 i 13 1848 7/1857 377 7 ) :

45 " 14 . 111835 376 1870 were 3 ft. diameter.

46 3 15 1849 12/1854 371 1877

47 5 16 o 3/1855 370 1876

4/1868, Perth

When Allan came to Perth in 1853 he found
that these small engines were in bad repair owing
to the heavy loads which they had to handle and
took them into the shops as soon as convenient
and had them all overhauled. In view of the slow
development of the traffic on the line it was not
until 1853 that further engines were required.

The first alteration which Allan made was the
progressive fitting of a spherical ball joint between
the engine and the tender which idea was later
partly superseded by a coiled joint permitting a
slight difference in the level of the engine and
tender feed pipes while running without any strain
on the actual joint.

A very welcome innovation at Perth was the
coaling stage which Allan erected in 1854. The
coaling time was reduced by two-thirds. The time
for loading the boxes was the same as that for
loading from platform to tender.

During the period of the ‘‘ pool ”’ six locomo-
tives were added to the joint stock, while another

«

HAWTHORN'S 0-6-0 S.C.R. 48 AND 49 (1834).

four were under order when the pool was
terminated. Four of the pool engines, Nos. 77
to 80 were transferred to the Aberdeen Railway
stock and those with ‘“ pool ”’ Nos. 75 and 76
were taken over by the S.C.R. who renumbered
them either late in 1854 or early 1855 to their
Nos. 48 and 49. The two engines of the
S.C.-R. were six coupled six wheeled tender
type made by Hawthorns of Leith in 1853. These
were got for the fast goods trains which had been
introduced by the pooled lines, operating between
Perth and Aberdeen and were the beginnings of a
service which has lasted until to-day. The
engines had outside cylinders and inside framing.
The cylinders were 18 in. diameter by 20 in,
stroke. Coupled wheels 5 ft. 6 in. diameter.
Wheelbase 5 ft. 6 in. plus 8 ft. 3 in., total
13 ft. 9 in. The boiler barrel was 11 ft. 9 in. long
by 4 ft. diameter with 165 tubes. The firebox had
a midfeather of Allan’s design the first of a series

By 1857 both engines had become the worse for
wear, and Allan had them taken into the shops.
They were light on the rear axle and frequently
came off the road. Cast iron balance beams were
added under the footplate, although balance
weights appear to have been added to the wheels
late in 1854. In 1857 the leading wheels of No. 49
were badly shaken and were exchanged with the
trailing coupled wheels. No. 48 had lost two feet
off the leading driving wheel rim and the flanges
were chipping while the Ieadmg’ tyres were
reported as being ‘‘ very shakey.”” New tyres
and wheels came from Hawthorns soon after-
wards. The C.R. numbered them 368 and 367
respectively in 1865. In 1870 No. 368 got the
tender from No. 145. This tender had new
framing and tanks and the journals were fitted
with new patent metal boxes. In 1875 both
engines were withdrawn. There i1s some doubt
as to whether these engines received rebuilt flush
topped  boilers sometime about 1865. They
finished their days at Forfar and Arbroath
respectively.

In 1855 the four goods tender engines Nos. 81
to 84 ordered by the ‘“ pool’’ were delivered.
The first two came with the numbers 81 and 82
but were almost immediately altered to Nos. 51
and 50 respectively. These engines were the
products of the Vulcan Foundry Co. Two some-
what similar engines were built at Perth one of
which, No. 55, was fitted with a Beattie type coal
burning firebox. In this engine the combustion
chamber was much shorter than that usually
employed and according to reports of the coal
burning tests which were carried out, the shorter
combustion chamber was shown as having several
advantages over the longer ones. It is possible,
however, that the Scotch coal used had a higher
calorific value and was probably specially picked.
The cylinders of all the six engines were outside
and single frames were used. The boilers were of
the typical Allan design having raised firebox
casing, a pillar safety valve on the boiler barrel
and Salter type safety valve on the firebox. It was
in this class that Allan introduced his straight
link valve gear, whereby the slotted link and
the valve rod moved in opposed directions con-
currently, giving a comparatively straight line
as the resultant trace of the two opposed arcs.
Excellent steam distribution was given. When
renewed the cylinders were made 17 in. diameter
with a stroke of 20 in. Details are tabulated
giving a comparison of the two variations in the
class. When rebuilt flush topped boilers were
fitted with standard pattern fircboxes and they
gave a heating surface similar to the Vulcan
Foundry lot when delivered. Reversing was
cffected by moving the reversing shaft by rack
and pinion operated by a vertical hand wheel-
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S.C.R. 0-4-2 Nos. 50-53

Maker V. F. Co. S/E. R,
Cylinders 16 x 20 16 x 22
Diameter of

Driving wheels 4 ft. 7} in,

Trailing wheels 3 ft. 73 in.
Wheelbase—

Total 13 ft. o in.

Coupled 6 {t. oin.
Boiler—

Length of barrel 10 ft. 3} in.

Diam. of barrel 3 {t. 11 in.
Tubes—

Number 212—1}% in. diam.

Length 10 ft. 7 in. (a)
Heating surface—

Tubes I1,100.4 sq. {t. 984 sq. ft. (b)

Firebox 64.6 sq. {t. 65 sq. ft. (b) (c)

Total 1,165.0 sq. {t. 1,049 sq. ft. (b)
Grate area 11.82 sq. {t. 11.0 sq. ft. (b)
Working pressure 120 1b. 125 lb.
Tender 4 wheeled, cach wheel 3 ft. 6 in. diam.

Coal capacity 2} tons, water capacity
1,200 gallons.
Notes:—(a) except No. 55; (b) refers to No. 55 only;
(¢) includes combustion chamber.

In May, 1857, No. 52 was fitted with Allan’s
patent springs, although it would appear from one
note that these were fitted to the tender, for No. 30
1s referred to in August, 1857, as having been
fitted with four Huntsman’s patent springs and
these were fitted to the engine. At the same time
tenders were exchanged for trial purposes. In
1858 No. 52 was fitted with Huntsman’s springs

on the coupled axles. In May, 1857, No. 53 was

fitted with special patent cylinder tallow cocks
instead of suet lubricators. At the same time

brass pistons were fitted, and in December, 1858,
brass piston rings were put in. No. 51 got brass
pistons with cast iron rings in August, 1838.
No. 54 ran with an old tender until July, 1857,
when a new tender was made for the engine, and
at the same date the tyres on the driving wheels
were exchanged with those of the leading coupled
axle. When butlt the engine was fitted with
Ramsbottom patent piston valve rings for 16 in.
cylinders.

No. Maker Date .\&nk, Rebuilt Renumbered W'drn.
30 V.F. Co. 3/1835 404 1877 C.R. 366 in 18G5
» 366\ in 1887 1888
51 - > 403 1875 C.R. 365 in 1863 1883
32 e L1855 405 1580 C.R. 3G4 in 1865
* 364A in 1887 1888
33 oy o 406 1859P. C.R. 363 in 1365
1873 363A in 1887 1888
at S.C.R. 121836 1 1870 C.R. 362 in 1865
. 362A in 8385 1888
55 i 51857 2 1877 C.R. 361 in 1865 1885

(P) decrnotes rebuilt at Perth this year, following a derailment
at the turntable. It appears that the table ecither was left
unlocked or was in course of repair when the accident happened.

On June 17, 1857, Neilson & Co., delivered
their No. 396, an 0-4-2 type goods engine. This
is described as ‘‘ being of the latest improved
model for coal combustion and giving the
minimum of smoke.”” Unfortunately no details
of the boiler can be found by the makers, and in
all probability was similar to the 50 to 55 class in
external appearance. The boiler pressure was
130 1b. per sq. in. In October, 1857, the engine
was taken into the works at Perth and was fitted
with a Fenton Patent blast pipe. At the same time
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S.CR. No. 53—C.R. No. 362, Built at Perth, 1856, Notc vertical screw reversing gear,

a warming cock was added and a firebrick arch
put into the firebox. The arch consisted of seven
bricks six inches thick supported on a bar attached
to the tubeplate three inches above the firebars and
sloping upwards at an angle of about twenty-five
degrees. The cylinders were then bored out from
the original diameter of 16 in. to 164 in., and
the slide valves which were of cast iron were lined
up with brass on Mr. Allan’s instructions. The
old piston was retained for four new piston rings
were made and when finished these were to com-
press to a diameter § in. greater than the diameter
of the piston, and without springs.

The cylinders were outside and were originally
16 in. diam. by 22 in. stroke. The coupled wheels
were 5 ft. diam. and the trailing wheels 3 {t. 6 in.
diam. The coupled wheelbase was 6 ft. 3 in. and
the total wheelbase 13 ft. 6 in. The S.C.R. No.
was 56 and C.R. No. 360. The enginc was given
an overhaul in June, 1871, at Perth. In November,
1879, the engine was taken from trafic and
scrapped.

About the time this engine was fitted with
the warming cock other engines were being fitted
with tallow lubricators so that it is possible that
the ftting of tallow lubricators was becoming
general on the line. These lubricators were
mitially warmed by steam until the cylinder
radiated heat sufficient to make the tallow flow
normally.

(T o be continued.)

CorLour IN THE WoRrksHors. Black-out conditions tend
to make some shops very sombre and this, combined with
long hours of work, has led the L.M.S. Railway to endeav-
our to increase the brightness and general visibility without
increasing the intensity of the lighting.

As an experimeni machines and metal work in one of the
L.M.S. shops were painted a light buff colour, and the
results were so satisfactory that the policy has now been
adopted as standard. Workpcople are pleased with the
change and cases of evestrain due to long hours of work
under artificial light, have decreased.

Over 500 machines have so far been treated. Walls of
shops are whitewashed, except for a five feet black band
at the bottom. Steel work in roofs and cranes are painted
a light stone colour.

wll S Bkt o et A PSRRI et

Locomotive Performance on the

G.W.R.
PART IIL—THE ‘“ CASTLE ™ CLASS 4-6-0s.

By O. S. NOCK, B.Sc., A.M.I.Mech.E.

HE ‘“ Castle” design was prepared at a
time when loading of the principal expresses

on the West of England, and Birmingham
routes was definitely increasing and a more
powerful locomotive type than the *“ Stars ' was
becoming necessary. In the hands of the top-link
men at Old Qalk, Laira, and Newton Abbot
Churchward’s  famous 4-cylinder 4-6-0s had
proved able to work punctually the heaviest of
trains then operated, but the margin of power in
such cases was small. In the ‘“ Castles *’ all the
salient characteristics of the ‘ Stars’ were
retained, and the enlarged engines had a tractive
effort of 31,625 Ib. against 27,800. Following the
10 locomotives of the first batch, built in 1923-4,
construction has continued right down to 1939, and
the class is now about 130 strong. Prior to the
outbreak of war they were being used on every
main line of the G.W.R., including that route so
long banned to 4-6-0 locomotives, Birmingham to
Bristol, via Cheltenham.

This widespread use, over roads having greatly
varying physical characteristics, has made possible
a very comprehensive survey of their work: and
from the observed performance of 50 engines of
the class it has been possible to prepare 2 graph
showing drawbar horse power plotted against
speed, based on the Author’s personal observa-
tions. This curve appears to correspond fairly
closely to a constant rate of evaporation, and
represents the power output that might be norjmally
CXP?Cth- : E]xa]m]?le_s olf considerably harder
work are included in the presen 8
these records were obtained lur]der tciErLcrblx;l:t)mE:gg
demanding exceptional locomotive effort. Before
proceeding, however, to a consideration of indi-
vidual performances the graph in Fig. 1 is of
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SPEED - MPH. A selection of characteristic feats of sustained
et to__20 30 40 % e N B 90 gpeed, each involving a DIEPIcorresponaing;
& L closcly to the general curve, is given in the
g it accompanying table.
;Lo BT
g ~ et Speed  Engine Load Gradient, Location.
2 s (m.p.h) No. (Tons)
Qi > G =g 183 4075 285  1in 41 rising. Hemerdon bank,
el 25} . 4094 360 1 in 7o rising. near Doublebois.
1 ,«/ 29} 5028 335 1 in 8o rising. near Chacewater.
3 8 / S 4006 400 1 in 115 rising. near Burlescombe.
& 560 5082 500 I in 734 rising near Challow.
& - e L 5 5 5 In 754 rismg.
o / GWR "Castie CLass 4-6-0s. 67 5019 540  rin f140(falling).Moreton-on-Lugg.
it 7 DH P — SPEED (NORMAL) —mmmmmme 76 5084 405 1in 754(falling). Steventon.
R 835 5018 230 Level. Slough.
o MAXIMUM NOTED (N2 4088) meme va e
U = 2
/ : % The correspondence of the test results from
1/ No. 4074 give a fairly good indication of how the
e engines were worked, cut-offs being reduced from
30 per cent. at 30-35 m.p.h., to 20-23 per cent. at

FIG. 1.

particular nterest when related to the published
test results obtamed with No. 4074 Caldico!
Castle, in 1924. On the long stretch of level road
between Bristol and Taunton, a drawbar horse
power of 1,000 was sustained for about 30 miles
on end, at a speed that averaged 65 m.p.h. The
cut-off throughout this spell was 23 per cent.
This gives a point lying very close to the curve in
Fig. 1. Then from the dead start at Taunton,
after the initial linking up, 30 per cent. cut-off
was used throughout the ascent to Whiteball, at
speeds varying from a maximum of 54 m.p.h. toa
minimum of 35. The usc of so long a cut-off as
30 per cent., with full regulator, at 54 m.p.h., 1s
reflected in a D.H.P. of nearly 1,200—well above
the curve; though the final figure, as the summit
was reached and speed fell to 35 m.p.h. would
appear to represent normal working on a heavy
gradient, and the D.H.P. of 1,000 does indeed lie
almost exactly on the curve.

65 m.p.h. Above this latter speed some easing
seecms usual; In one particular instance where a
D.H.P. of 1,120 was recorded at 85} m.p.h. the
engine was being worked at 21 per cent. cut-off
and full regulator—well above normal for that
speed.

The D.H.P. required for the operation of high-
speed trains clearly shows the margin of power in
reserve on normal loadings. ‘° The Bristolian,”
for example, was booked to average 78 m.p.h.
over the 76 miles from Swindon to Westbourne
Park; with the usual load of 245 tons this called
for continuous output of 740 D.H.P. On the
famous run of the ‘‘ Cheltenham Flyer’’ on
June 6, 1932, when the Swindon-Paddington
journey was made in 56 min. 47 sec. start to stop,
a distance of 70 miles was run at an average speed
of 87 m.p.h.; with a load of 195 tons this involved
a D.H.P. of 790. As an instance of the higher
power-output of which the ““ Castle ”’ engines are
capable at speeds in excess of 80 m.p.h., a
further run on the “ Cheltenham Flyer ”’ may be
quoted ; on this, recorded by the Author, speed
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averaged 81.3 m.p.h. for 30 miles cast of Reading
with a 270-ton load requiring a continuous output
of 950 D.H.P.

The normal cut-offs used on the ‘* Castle >’ class
locomotives when working heavy trains are, by
present standards, longer than usual with long-
travel valves and a well designed front-end; but
the degree of superheat used 1s only moderate, the
steam temperature being about 500°F on leaving
the superheater. Certain other features of the
design have been largely adopted elsewhere in this
country; the layout of steam passages, to give
direct and unrestricted flow made possible an
average steam-chest pressure, with full regulator,
of 93 per cent. of boiler pressure, and the excellence
of the valve setting is revealed in the exhaust
pressure of only 3 1b. per sq. in. when running at
65 m.p.h. on 23 per cent. cut-off. The coal con-
sumption of 2.83 Ib. per D.H.P. hour is low, even
by present standards, though the high calorific
value of the Welsh coal used tends to make this
overall figure appear better than it actually is. But
at the time the trials of No. 4074 were conducted
the overall thermal efficiency of 8.22 per cent. was
unsurpassed, and the performance of the ‘‘Castle’’
engines generally made a very deep impression on
the locomotive world.

Coming to some examples of the work of
individual engines, Figs. 2A and 2B illustrate the
acceleration from rest with trains of varying
weight on the even-grading of the [.ondon-Bristol

main line. The smoothness of these curves, and
their form, show clearly that the locomotives were
being most competently handled, for all three
approximatc to a constant output from the boiler.
The work of the ])imlc(fr cngine, No. 4073
Cacrplully Castle, as given in Fig. 2A 18 of par-
ticular interest as this acceleration leads up to a
steady <peed corresponding almost exactly with
that run on trial by No. 4074 between Bristol and
Taunton with a 480-ton load. It will be seen that
with the 470-ton load in Fig. 23 50 m.p.h. was
attained 1 3 miles from the start, and 60 m.p.h.
in 6 mles. Fig. 2B gives details of two eastbound
starts from Swindon on slight falling gradients;
here, with a 405-ton load, 70 m.p.h. was attaimned
in 8} miles, while engine No. 5025 Clurk Castle,
working the ‘° Cheltenham Flyer,”” reached 80
m.p.h. in 8} miles from the start.

The lower range of uphill speeds quoted in the
table on page 77 may tend to give a wrong
impression of the way in which the heavy grades
of the West of England main line are climbed.’
As was explained 1 ‘the second article of this
series, 1 connection with the work of the ¢ Star ”’
class 4-6-0s, the worst inclines are composed of
somewhat broken grading, so that a driver
making the best use of 1mpetus can surmount them’
without unduly heavy pounding of his engine.
An interesting example of this is shown in Fig. 3,
which relates to the work of No. 4096 Highclere
Castle, on the 6.28 p.m. non-stop {rom Taunton to
Paddington, in the ascent of the Bruton bank.
L'he approach gradients, beginning near Alford
Halt, were at hrst taken under ecasy steam; but
from Castle Cary the speed was well sustained to
rush the mile at 1 in 98 to Bruton station. Rapid
acceleration followed, after which, with no undue
opening out, Lh_c.hea\fiest part of the bank was
mounted at a minimum speed of 38} m.p.h.
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A more severe test of hill-climbing ability is
illustrated 1 Fig. 4, forming part of a through
locomotive working from Shrewsbury to Newton
Abbot on the morning Liverpool and Manchester-
West of England express. Impetus played some
part in the climbing of the first stage of the ascent
from the Severn Tunnel but nearing Patchway the
speed had fallen practically to a sustained figure.
The uphill work of this engine had, throughout
from Shrewsbury, been of great merit, speeds of
33 to 34 m.p.h. having been sustained in every
casc on gradients of 1 1n 100, at Church Stretton,
Red Hill Junction, Llanvihangel, and finally
climbing from the Severn Tunnel. This running
was all the more remarkable since 1t was made
under war conditions, in the period when speed was
limited to a maximum of 60 m.p.h. In a successful
attempt to make up lost time the driver was getting
an uphill performance from the locomotive con-
siderably above the general standard shown in
Fig. 1; at 33 m.p.h. the drawbar horse power was
1,142. As mdicating the trying conditions existing
at the time this excellent run was made it may be
mentioned that the train was later delayed by an
air raid.

(To be continned.)

New 0-6-0 Freight Engines
SOUTHERN RAILWAY.
THE first of a new class of 0-6-0 superheater

locomotives designed by Mr. O. V. Bulleid,
M.I.Mech.E., has recently been completed
at the works of the Southern Railway.

The engines are being bullt to cope with the
heavy wartime traffic, and were designed to meet
the special requirements of the Southern Railway
system.

The weight had to be restricted so that the en-
gines could work over practically the whole system.
By the reductions referred to later and by careful
attention to the design of all frame members, etc.,
the weight of the engine built and in working
order is 51 tons 6 cwt. The weight of the tender
has been brought down to 38 tons 0 cwt., 1.e., a
total weight of 89 tons 6 cwt., and in consequence
the engine can work over 93 per cent. of the
Company’s lines, the 7 per cent. {rom which it 1s
excluded representing unimportant sections with
little trafhic.

As the existing 0-6-0 locomotives had shown
that additional boiler capacity was desirable, 1t
was decided to provide the largest possible boiler
within the weights allowed and within the
restricted load gauge. The boiler, as regards its
firebox, is based on that of the “‘Lord Nelson,’’ the
same press blocks being used for the throat plates
and back plates. This is the largest firebox 1n
cross section that can be accommodated consistent
with providing suitable look-outs for the engine-
men with the restricted cab width imposed by the
composite loading gauge. The length of the fire-
hox was arranged to give a grate area of 27 sq. ft.

The diameter of the barrel at the throat plate is
5ft. 9 in. and at the smokebox 5 ft. There are
21 flue tubes 5} in. outside diameter for the super-
heater elements, and 209 small tubes 17 in.
outside diameter. Although the barrel is short, it
will be noticed that the total evaporative heating
surface 1s good, being 1,472 sq. ft., which, with
the superheating surface of 218 sq. ft., gives a
total of 1,690 sq. ft. The firebox heating surface
is no less than 170 sq. ft. Monel metal stays are
ftted to the firebox. The weight of these boilers
carrying -a pressure of 230 lb. per sq. in., 1s
21 tons 5 cwt. with 5 tons of water so that special
steps had to be taken, even to the extent of dis-
carding all details not essential to efficient working
of the engine if the total weight was to be less than
the prescribed maximum.

These boilers are lagged with Idaglass lagging,
a home produced material. As it was thought
preferable that this material should not carry any
load, instead of the ordinary lagging and clothing
bands, the casing plates are carried off the frame
independently of the boiler. As the casing Is
merely a covering it was possible to fabricate it
from very thin plate. The shape of the casing
was governed by the contours of the cab firebox
and smokebox, by the maximum boiler diameter,
and by manufacturing conditions, e.g., all the ribs
of each section are alike instead of varying with
the shape of the boiler over which it is fitted so that
only two patterns have to be manufactured.

The casings project sufficiently far over the
wheels to make .1t unnecessary to fit the usual
running boards and this made it possible to save
17 cwt. of steel.

A further saving of 6 cwt. in weight was
obtained by fabricating the cab from 22g. steel
sheet suitably reinforced by rolled U sections.

The absence of running boards has made the

inside motion and, in fact, the whole of the engine

unusually accessible.

The engine has inside cylinders with overhead
piston valves with outside admission, the 1eading
dimensions being shown in the accompanying
diagram. Special attention was given to the
cyhinder passages so that the engines can be used
for passenger train working, if required.

As is usual with this type of engine the middle

pair of wheels are the drivers. The connecting rod
big ends are a modified marine type which has
given very good results. The white metal lining is
only 1/32 in. thick.
- The piston valves are operated through rocking
shafts by two sets of Stephenson link gear, the
valve travel being 6% in. and the lap 1% in. The
piston rods are fitted with U.K. cast iron packing.
The reversing gear is steam operated.

The solid bronze axleboxes are lined with white
metal, the oil being fed through the crown.

Owing to the outside admission of steam to the
cvlinder, the exhaust steam has a very free and
direct passage through the blast pipe. The blast
pipe is fitted with the multiple jet exhaust (five
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nozzles being used) with the wide chimney which
has been found so successful on the Southern
Railway. The blower is fitted below the blast pipe
cap and 1s used when the regulator is closed to
prevent any vacuum forming in the exhaust cavity.
The blower has five jets set to blow centrally
through the exhaust nozzles of the cap.

The cast steel driving wheels are of the B.F.B.
patent type, similar to those used on the ““Merchant
Navy’’ class. Laminated springs are provided for
the leading and trailing wheels and helical springs
for the drivers.

The 3,700 gallon tender has a tank of welded
construction fitted with a self-trimming bunker
capable of holding five tons of coal.

Ample cupboard room has been provided for the
enginemen on the tender. An extension from the
top of the front plate of the tender lincable with

SOUTHERN RAILWAY 0-0-0 FREIGHT

| 230 (88 Pte 5q i

- L e —

ENGINE, No. C 1.

the engine cab roof practically encloses the foot-
plate and gives ample protection to the driver and
fireman: this extension and the cab roof are con-
nected by a flexible strip. The sides of the cab
and the sides of the tender at the forward end have
been provided with sliding shutters which can be
used effectively during the blackout period. The
remaining gap between the engine and tender sides
when the slides are drawn 1s covered with a loose
sheet, thus dispensing with anti-glare screens.
The fire irons are carried in a trough on the left-
hand side of the tender and this, at the same time,
gwves the driver an unusually good look-out when
running tender first, a ‘condition frequently
necessary with this type of engine. ;
The water filling holes are arranged in the

tender cab to make it unnccessary for the fireman
to climb to the top of the tender,
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The appearance of the engine although unusual,
15 functionally correct; nothing is hidden or
disguised, nor is anything added merely for
appearance, but the appearance is the result of
designing to meet the requirements. The engine
provides an example of the rational use of the
tonnage of material available per engine by em-
ploying 1t where it will be most productive as
regards haulage capacity: how successful the
design has been in this direction can be judged by
a study of the leading dimensions.

L.M.S.R. No. 20,00z of the L.M.S. Railway, attains her
seventy-sixth birthday this year, and despite her advanced
years 15 still playing a uscful part in the nation’s war effort.
She was built in 1866 to the designs of Mr. Matthew Kirtley,
then Chiel Mechanical Engincer to the Midland Railway,
and it says much for Kirtley’s skill as a locomotive designer
that this old engine, although now relegated to branch line
duties, 1s still going strong after so long a life. She is not
the last of her type, as she has two sisters only one vear
her junior remaining at work, they are No. 20,008 and
No. zo,012. An outstanding feature of these locomotives is
the deep sohd framing, and this, together with efficient
maintenance, may have contributed to their longevity.

The black-out slows up the work in the marshalling yards,
even though a certain amount of lighting 1s permitted to
assist operations.  The principal difficulty has been the
inability to rcad the chalk numbers placed on the wagons
to indicate to the shunter into which siding the wagon has
to be placed. Experiments conducted by the L.M.S. Railway
have resulted in this particular ‘difficulty being overcome.
Recently an  imporiant L.M.S. marshalling yard was
equipped with ultra violet ray lighting, the beam of which
is directed down the hump over which the wagons are
shunted, the wagons being marked with a special type of
fluorescent chalk. The action of the ultra violet ray on this
special chalk activates its fluorescent properties and results
in the numbers glowing whilst the wagon 1s in the ray, thus
enabling the shunter readily to read the number and shunt
the wagon into the right siding. The experiments have
proved so successful that the use of ulira violet rays and
fluorescent chalk is being extended to other yards where
difficulties in reading chalk numbers exist.

Out or GauGe Loaps. The limits for carrying out of
gauge loads are governed by the distance between Ilnes,
height of bridges and tunnels, the position and height of
platforms at stations and the various curves that may have
to be negotiated. )

There are two ways of handling such traffic. By running
an “‘Out of Gauge’’ special train or by using special wagons
that allow the load to be carried in a well. ]

The first method is used in the casc of such articles as
ships’ propellers, partly or wholly assembled machines
having long projections, girders, ctc., and involves, in nearly
all cases, careful forcthought. It has the inevitable effect of

slowing up traffic generally, since all trains in the reverse
direction must be side-tracked during the passage of the
load. Sometimes, even signal posts have to be taken down
and more than once it has happened that the whole line
required to be slewed to one side so that a certain bridge or
tunnel could be safely negotiated. However, such loads
have to be moved and the slackest period of the 24 hours—
though slack periods on the Railways these days are
unknown—has to be used.

The alternative, is the use of one or other of their
specially constructed wagons and of these the four main
line Companies now possess a large number. Well trolley,
flat trolley and propeller trolley; pulley wagons, wheel
wagons and transformer wagons; flat tops, boiler wagons
and rectanks; glass wagons, trestle wagons and bogie
bolster-fitted wagons; such are just a few of the names by
which these elaborate conveyances keep the tempo of the
wheels of war in top gear and.allow such things as giant
steel  girders, lifeboats, boilers, electrical. gear, cranes,
armour plating, heavy guns and tanks to be taken where
they are wanted.

When it is realised that the demands of the military,
naval and aircraft authorities have increased to such an
extent that the railways are now called upon to carry almost
as many of these unwieldly loads in one day as they pre-
viously carried in a month, the pressure on their organisation
will be appreciated. Nor does their responsibility necessarily
end with the bare conveyance of the load, for more and more
frequently now they have to undertake the task of actual
delivery to site and huge boilers, transformers and the like
have to be positioned with fractional exactitude. To enable
them to do this work, specially equipped tool vans with
experienced men follow the loads to their destination and
so cnable them to be unloaded at places where the task
would be quite outside the compass of the average station’s
equipment,

The noteworthy example of the wagon builders’ skill is
undoubtedly the rso ton Well Trolley Wagon set. This
vast 50-wheeled 5-unit vehicle is able to carry a concentrated
load of 150 tons. Examples of the kinds of loads carried by
it are clectrical stators, turbine castings, large stern frames,
marine engines and huge ingots.

A large works near London has just added to the capital’s
war-scrap collection a giant steam-hammer block—an 85-ton
lump of solid steel 12} ft. long, 8 f{t. broad, 6 {t. thick.

To move this load northward was a stiff problem, but rail
experts supplied an answer; they called into service the
G.W.R. 24-wheeled girder wagon, built with interchangeable
centre sections to suit vari-shaped loads. It weighs 82 tons,
can carry up to 120 tons, and is illustrated below.

Craning the hammer-block was impracticable, so a small
army of skilled loaders had to manhandle it with the aid of
portable jacks and baulks of timber. They lifted it from a
deep well to ground level, edged it inch by inch along the
yard to the track-side, then up into the wagon.

Traffic chiefs plotted a special rail route and checked it
mile by mile to guarantce safe clearance past every curve,
bridge and lineside structure. It crossed areas where rail-
borne war-freight traffic is densest, but careful train timing
manocuvred the giant through the traffic maze without check.

3

G.WR. 120.TON 24-WHEELED GIRDER WAGON WITH §5-TON BLOCK FOR SCRAP.




April 15, 1942

CORRESPONDENCE

To the Editor of '* The Locomotive,”
Dear Sir,
“WEBB 7 COMPOUNDS.

Continuing to rcad with interest fthe excellent articles
on L. & N.W, compounds, by F. C. Hambleton, I regret
that they could not have been consecutively presented for
casy reference.  There now remains to be described  the
5 ft. 4-6-0 machines of 1go3—Webb's last compound—they
were not very successful by all accounts.  C. J. Allen,
specaking some ycars ago to a branch meecting of the
Institution of Locomotive Engineers remarked he would not
refer 1o Webb's work—speaking on Compound Locomotives
—as the engines were not well designed, though it cannot
be said that interesi in Webb’s work is lacking as recent
articles and correspondence show. The L. & N.W. loco-
motive remained consistently true to Crewe traditions right
up to the grouping, a circumstance that can hardly be
claimed by other contemporary systems. It is to be
regretted that no illustration of Whale's modification to
Joy’s gear on the * King Alfred "’ compounds has cver
appeared in ** The Locomotive " and it will be recollected
that the locomotive’s appearance was not enhanced by such
alterations. The standard tender until the end of Webb's
reign was a singular, though attractive vehicle, it differed
little from the days of Ramshottom. The features were snap
head rivets, large tool boxes, inclined coal rails and 1n a
few cases towards the end sand pipes to the forward wheels:
notable too was the wooden frame. The long continuation
of wood brake blocks was remarkable, the hangers of which
were in tension, a sound mechanical arrangement, specially
on a vehicle whose running was mostly in a forward
direction. Another feature of Webl’s practice was the
combined engine and tender brake actuating gear, whereby
a floating lever self compensated both vehicles in exact
proportion to their requirements,

Tenders on the late L. & N.\W, were separately numbered
in the stock of that company, and doubtless they werc
changed about from engine to engine as required by repairs
to either unit from time to time. ** Engincering '’ for 1883,
Vol. 37. describes the ' Dreadnought ™" compound, with
drawings and a fine woodcut, though no tender is shown,
there are also details of the Metropolitan type of 4-4-0
tanks, while the same journal for 1887 contains the
correspondence by ' Argus ” and others, which makes
iluminating reading.

Yours faithiully,
JOHN W. SMITH.
Glasgow, March 28th, 1942.

To the Editor of ** The Locomotive.”
Dear Sir,
W, F. PETTIGREW.

In the obituary notice in vour current issue concerning
Mr. W. F. Peitigrew you refer to his contributions to the
proceedings of the Institution of Civil Engmeers and the
Institution of Mechanical Engineers, but reference to his
principal literary work ** A Manual of Locomotive Engincer-
ing ”* published about 1895 is omitted. It was an
outstanding work on locomotive practice of the period, was
full of useful practical and theoretical information and had
a large circulation. In fact no locomotive engineers
library was considered complete without it forty years ago.

Yours faithfully,
H. W, DAVIS, M.Inst.C.E.

GREAT WESTERN Ranway. The Southall & Brentford
branch will be closed for passenger traffic on and from
14th May. It will be recollected that this branch was one
of those closed for a time during and immediately after the
last war.

SWEDISH RarLways. Locomotives in Sweden are burning
wood as fuel, especially on the sccondary lines.  Wood firing
has necessitated the withdrawal from circulation of some of
the large and heavier types of carriages.

REVIEWS

THE PuiLLiMork RaiLway COLLECTION. Cataloguc of Sale.
Sotheby & Co., 34 and 35, New Bond Street, London
W.r. Price 2s. Od.

In connection with the sale by Messrs. Sotheby & Co.,
of the railway collection of the late Mr. John Phillimore
on 28th ;\1)1‘1[, an inieresting and c-ur’np11<-lu-11;<1\'v catalogue
has been reccived from that well-known firm of auctioncers
This publication comprises 5z pages in which are listed in
detail the 345 items which are for sale, and 1s 1llustrated
with cight half-tone plates depicting subjects in  the
collection.

Mr, Phillimore was an assiduous collector of railway
material dating from the carhest days, including books,
maps, manuscripts, coloured prints, pottery and snudl boxes
with representations of trains or locomotives

There are many items in the collection relating to the
Stockton & Darlington, Liverpool & Manchester, London
& Birmingham and other pioncer railways

The coloured prints and also the railway pottery are
unique collections.

The George Stephenson collection is worthy of special
mention containing as it does numerous autographs, letters,
portraits and rehes of that great Railway LEngincer

Other subjeets included in the collection comprise raihway
medals and tokens, railway passes in gold, silver and other
metals, cte., a sclection of passenger tickets covering the
vears 1832-1873, and time tables issued during the period

VicTORIAN RarLwavs, In 1g22/23, the Department built
at the Newport shops ten light line 2-8-0 engines of the
I class, numbered 100-109 (Refl. LM. p. 7. 1923).

Though the design was then some 16 vears old, the first
draft had proved so successful, that further engines of the
sume class and dimensions, though with modifications,
began to be added in 1940 and there are now 29 of the
later engines, making with the original ten 3¢9 very uscful
units.  To make one ' bloc " of all the ** X’s.’’ the first
ten were renumbered 140-149, and the newer ones bear
numbers 150-178 (Ref. LML p 120/41).

Work is now being pushed on with in the output of the
lm}‘“ larger 2-8-2 ** X'** class engines and ten ol these are
more or less on order, t}wugh naturally nowadays all output
is subject to availability of material. When in running
these will be numbered from 46 onwards, ihere Dbeing
already .r(lj‘[‘()i the class in service, though the last mghi’
are a modification of ih . 5 27-37
Ay 5 ¢ first 11 of the class 27-37 (Rel.
-Moop.o139/20).

' I‘-l<zzo, xhouﬁh designed for express running as far as

{;\r*d:;li(lng)zhl".t' Overland "’ to Adeclaide, is still prevented
(e ondi 1S aki is i

oYt adicond Jofnb‘_ from taking up this work and is engaged

ehies n’ \?l\t reight to the New South Wales border at

'odonga/ A 7, wi interlotte
o ‘o-h : )L'xr}, with an interlotted passenger trip on

e same track (Rel. LM. pp. g9 and 104/ 41)
1(1;‘2-0 olhcm{ ﬁg‘uros as at June 3o0th, 1941 (and with
& ons and subtractions thev must be é
SR \ st be still about the

Steam Locomotives ... 58
Electric Locomotives %
Steam Cranes ... lé
Steam Coaching Stock :
Electric Coaching Stock I{l?(l)
Rail Motor Passenger VL‘hiClL:"} 5
Goods Vehicles : 27
Service Vehicles o mlgg?
L.NER. (NorTH FEASTERN ARrea). On and from

4th May, High Westwood station on the Scotswood-Blackhill
branch will be closed for passenger traffic. :

-
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1he safety of hundreds is in the balance
- . . crosing gates closed, cattle on the
line . . . Railway Engineers know what this
means . . . {riction heat between the brakes

and the tyres. Nothing but the soundest

steel, made and heat-treated scientifically, will resist such conditions of extreme local tem-

peratures as are ‘met i heavy railway
practice. Steel Peech and Tozer tyres
and solid wheels are renqwned all over
the world for their resistance to ex-

tremely arduous conditions of service.

7  YTHEUNITED
[

STEEL PEECH & TOZER

BRANCH OF THE UNITED STEEL COMPANIES LIMITED

1

2 £ 3 RN S X &%

GRAMS. PHOENIX' SHEFFIELD

PHONE: SHEFFIELD 4101] ROTHERHAM 1090

MANUFACTURERS OF THE WORLD-

FAMOUS “C.P.” BRAND TYRES
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COHPANIES LTD

@ SP. 1
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" HULBURD PATENTS LTD.

Engineers and Coppersmiths

; 26 PARK ROAD NORTH. ACTON, W.3

SEAMLESS SOFT COPPER JOINTINGS

Will make a perfoct joint against any pressure and
under all oonditions.

“SERVO” LOCOMOTIVE REGULATORS
MECHANICAL LUBRICATORS

Single and Double Sight Fesd.
Dispiacement Lubriocators.

MECHANICAL BOILER  CLEANERS

Prevent priming and scale forming, Enables enginess to
run 14,000 to 15,000 miles without washing out,

BLOW-OFF COCKS SCUM COCKS

Water Gauges and Gauge Glass Protectors

PIPE FITTINGS, ETC.

Contractors to H.M. Government and the
Leading Railways of the World.

Telophone_Acorn 2060, Telegrams—Unwavering, Ealux.

MODEL RAILWAYS!

Are interested in

absorbing hobby ?

you
this

The
MODEL RAILWAY HAND-
BOOK written by W. 3
Bassett-Lowke, M.I.Loco.E.,
is a fascinating book for
young and old!
It deals with railways from
‘00’ gauge to 15 in. gauges,
150 pages. 200 illustrations
on art paper.
Price 3s. Gd. Postage 4d.
GR/99 Gauge .‘O" Railway
Catalogue is now out!

worron B
b gy b sANE
fl oo o

R o 65

i ? 3 Price od.
BASSETT-LOWKE LTD., Northampton
London: Manchester:

112, HIGH HOLBORN, W.GC.1, 28 CORPORATION ST.
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Hundreds of thousands supplied during the last
35 years to Government
Depts,, Corporations
Raillways and

Innumerable
traders, etc. Smallsst
wall space-
side or front
driving also special:
types including muitl-
division barrels, combined
horizontal & vertical operation.

* longon Ezegnic Fmy.
e Soumi (pavpod.

Phone: Uplands 4871-2

N RATCHET, PAWLS, SPRINGS
or GEAR WHEELS

3
- 10w

NO WHEELS
TO GET

“DURIE” SCREWING MACHINE

m———

For And
Wagon Repair
Builders \ Depots

ALSO BOILEL STAY TAPS WITH RELIEVED,
INTERRUPTED OR PLAIN THREADS

Qur Lists will interest you—writ: now to—

JAMES N. DURIE & CO. LIMITED
CRAVEN ROAD, LEEDS

Agents for Southern India: Wm. Goodacre & Sons Ltd., Allepey,
Travancore, So. India. Branches at Cochin, Calicut, Quilea, ete

THE LOCOMOTIVE

RAILWAY CARRIAGE and WAGON REVIEW

BOUND VOLUMES
VOL. XLVII,

PRICE 17/6 EACH

JAN..-DEC., 1941

THE LOCOMOTIVE PUBLISHING CO0., LTD.

88, HORSEFERRY ROAD, WESTMINSTER, S.W.1.

Beautifully printed in Eleven Colours

MRGECOLOUR PLATES LOCOMOTIVE ENGINES

Full particulars of dimensions.

Size 20 x 12in.

London & North Eastern Railway—Three-cylinder 4-6-2 Express Locomotive No. 2573, Harvester.
With Corridor Tender.

Great Western Railway—Four-Cylinder 4-6-0 Express Locomotive No. 6000, King George V.
Southern Railway—Four-cylinder 4-6-0 Express Locomotive No. 850, Lord Nelson.

Published by

Price 1/- each or 1/2 each post free, unfolded, rolled in a tube and ready for framing.
will be forwarded post paid on receipt of 3/2. In each casethe locomotive is shown correctly painted and lined out.

A complete set of three
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