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B.R. TYPE 3 LOCOMOTIVES 
The Latest Diesel-electric Machines by 'English Electric' 

QELIVERIES have commenced of 
Type 3 mam-lme d1esel-electnc loco­

motives, of which 79 were ordered by the 
British Transport Commission from 
'English Electric'; they have been 
designed and built in conjunction with 
their associates, The Vulcan Foundry, 
Ltd. Intended primarily fo r mixed traffic 
working on the Eastern and North Eastern 
Regions of British Railways, these loco­
motives are a lso suitable for working 
high-speed passenger trains and are 
equipped with a train-heating installation. 

The Type 3 locomotives may be operated 
in multiple unit either with similar locomo­
tives or with the Types I, 2 and 4 units 
which ' English Electric' have built for 
British Railways or with the majority of 
Types I, 2, 3 and 4 locomotives built by 
other manufacturers . 

Charge-cooled Engine 
Prime mover is an ' English Electric ' 

I 2CSVT 12-cylinder vee-form diesel engine 
of 10-in. bore by 12-in. stroke, giving 
1,750 h .p. at 850 r.p.m ., pressure-charged 
by two Napier exhaust-gas-driven turbo­
blowers. Charge air coolers are fitted. 

Main generator, overhung auxi liary 
generator, and the diesel engine form a 
compact integral power unit. Removal of 
the power unit from the locomotive is a 
comparatively simple operation. 

Pairs of radiator panels are mounted on 
each side of the locomotive. The outer 
panels ( which are interconnected) cool the 
water circulating in the two charge air 
coolers and the engine lubricating-oil cooler, 

whereas the two inner panels are for engine 
jacket and turbo-blower water cooling. 

A mechanically driven fan draws air 

• ENGLISH ELECTRIC ' TYPE 3 

Leading Particulars 

Wheel arrangement 
Weight in workir:·1ig order 
Maximum axle Load .. 
Length over buffers 
Width overall . : • 
Height overall . . 
Bogie wheelbase 
Bogie centres . . 
Wheel diameter 
Minimum curve 
Maximum tractive effort 
Continuous tractive effort 
Maximum service speed 
Compressor .. 

Exhaus ters (two) 

Train~heating boi ler 

Engine 

.. Co-Co 
103 tons 
17.8 tons 
61 ft . 6 in. 
8 ft . 11i in. 
12 ft. 10i in. 
13 ft. 6 in . 
37 ft . 2 in. 
43 in. 
4 chains 
55,500 lb. 
30,000 lb . at 13.6 m.p .h. 
90 m.p.h . 
Worthington - Simpson 

MSV385 
Northey 125 RE, flange 

mounted 
Clayton RO .200 

• English Electric' 12CSVT, 45°vee; rating, 1,750 b.h.p. 
at 850 r.p .m. ; bore , 10 in.; stroke, 12 in. 

Main Generator 

Direct current, self-ventilated, single bearing; con­
tinuous rating 1,107 kW. at 850 r.p .m. 

General arrangement of • English Electric ' Typ~ 3 locomotive: 

An , English Electric' Type 3, 1,750-h.p. 
diesel-electric locomotive for British 

Railways. 

across the radiators and expels it througl 
grille in the locomotive roof, the tempera­
ture of the engine jacket cooling water being 
controlled by a thermostatic radiator by-pass 
valve. The drive to the radiator fan is by 
a splined shaft with flexible coli::, lings to a 
right-angle gearbox, thence through a 
vertical shaft with flexible couplings inter­
posed; in addition , there is a centrifugal 
clutch in the final drive to reduce the torque 
imposed on the fan when starting up or 
shutting down the diesel engine. 

Two Northey flange-mounted exhausters, 
motor driven from the I 10-volt D .C. supply, 
provide the vacuum for operating the train 
brakes, whilst a Worthington-Simpson com­
pressor provides the air supply for the 
locomotive brakes, horns, sanding gear and 
for operating the control gear. Provision 

1, radiator fan; 2, radiator head er tank; 3, 12CYST engine; 4, main generator ; 51 auxiliary generator; 6, main reservoirs; 7 ,920-gal. fuel tank; 8,800-gal. water tank-; 
9, air filters; 10, compressor; 11 , radiators; 12, radiator fan drive ; 13, supp ly re>ervoirs; 14, train heatin g boiler; 15, main equipment frame; 16, traction motor 
blowers; 17, batteries; 18, auxiliary eq uipmen t frame ; 19, exhausters. 
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is made for the Clayton train-heating boiler 
to be removed at some future date if elec­
trical train heating is required; an electric 
train-heating generator would be located 
between the main generator and the 
auxiliary generator. 

Most of the control gear is housed in a 
single cubicle which faces into No. 2 cab 
and is placed across the locomotive, though 
the load regulator is located in a case 
mounted on the locomotive side above the 
battery box. 

Warning Lights 
The traction motors are connected m 

three parallel groups across the main 
generator, each group consisting of two 
traction motors in series. Wheel-slip pro­
tection circuits are included which reduce 
the tendency for wheel slip to occur, but in 
the event of wheel slip commencing, the 
driver is warned by an indicator light at 
the driving position. Tractive effort is 
automatically reduced until slip ceases. 

Additional warning lights are placed at 
the driving position to indicate that the 
diesel engine bas shut down or a general 
1ult has occurred. The general fault light 
.,dicates that one or more of four faults 

have occurred, each of the four faults having 
its own indicator light on the bulkhead in 
No. 2 cab. The four faults indicated are : 
low oil pressure; low fuel level; high wale~ 
temperature; and traction motor blower 
failure. 

Two views showing Type 3 locomotives on Fords Conveyor Belt production line 
(a) with compone nts and (b) w ith complete cars. 

The control circuits are energized by 
electro-pneumatic and electro-magnetic con­
tactors and relays. The speed of the diesel 
60 

engine may be continuously varied from 
450 r.p.m. to 850 r.p.m ., and the loading on 
the engine is automatically adjusted by the 
load regulator, so as to cause the engine to 
deliver the maximum available power 

output corresponding to the selected 
engine speed . The engine runs at the 
lowest possible speed at which the 
load demand can be met. For the 
first time on 'English Electric ' loco-
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motives supplied to the B.T.C., the 
load regulators are activated by an 
hydraulically driven vane motor 
operated by the governor from the 
engine oil pressure. 
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There is a driving cab at each end 
of the locomotive, with access doors 
on both sides. Entry to the engine 
compartment may be obtained through 
do9rs in each cab rear bulkhead, or 
through doors in each of the loco­
motive body sides. 

80 90 

• English Electric' Type 3 
locomotive performance 

curves. 

The locomotive underframe consists of a 
centre section of two longitudinal joists, 
supporting the power unit, fuel and water 
tanks, and two identical outer sections of 
two fabricated members, over the bogies. 
These are cross-connected by transoms of 
welded construction to form the bogie pivot 
centres, and an adequate number of cross­
stretchers is provided. 

The superstructure side framing is pre­
fabricated and welded to the underframe. 
Removable roof sections are provided over 
the power unit, control cubicle and the 
boiler to facilitate maintenance of the 
equipment. 

The bogies are of the equalized type with 
swing bolsters. 

Coil Spring Suspension 

The superstructure load is transmitted 
through four nests of coil springs to two 
spring planks suspended by swing links from 
the bogie frame. From the bogie soiebars, 
the load is distributed through four pairs 
of coil springs to equalizing beams under­
slung from the axleboxes. 

Brake equipment is manufactured by the 
Westinghouse Brake and Signal Company. 
The locomotive is fitted with air brakes, 
whilst prov1s10n is made for braking 
vacuum,fitted stock . There is a vacuum/air 
proportional valve on the locomotive, which 
ensures that when'·· a vacuum application is 
made on the train, there is an automatic 
proportional application of the locomotive 
air brake. 

Oil-wetted filters are provided in the sides 
of the locomotive, so that all air taken into 
the interior of the locomotive is full y 
filtered. The diesel engine, generators and 
traction motor blowers draw ·their air from 
the filtered supply m their respective 
compartments. 

The driver's contro~s in each cab are 
similar to those used on the 'Engl_ish 
Electric ' Type-4 locomotives currently being 
delivered. 



TYPE 5 LOCOMOTIVES ENTER SERVICE 
• English Electric' Deities of 3,300 h.p. 

TYPE 5 Deltic locomotives made by 
'English Electric,' 22 of which are 

now in course of delivery, are based on 
a prototype which had completed over 
400,000 miles in service with British 
Railways. With 3,300 h.p. " under the 
bonnet" the Deities will speed up the 
schedules of six expresses between King·s 
Cross and the north by 40 to 60 minutes 
in the winter timetable which came into 
force on September 11. 

One of these is the "West Riding," which 
will be the fastest train on British Railways, 
with an average speed of nearly 72 m.p.h. 
start to stop over the 106 miles from Hitchin 
to Relford. On July 18 we enjoyed a 
demonstration run from King's Cross to 
Leeds, 11 coaches being hauled by D9003 
" Meld ," one of the new locomotives, 
resplendent in dark green livery with yellow 
underskirt. The journey of 185 miles was 
covered in a running time of 2 hr. 59 min. 
despite four distinct permanent way checks, 
whilst the return journey took six 
minutes less than that. Five-minute stops at 
Peterborough were imposed to avoid closing 
up on the express ahead. 

Two of the 'Deltic' locomotives at Haymarket Depot, Edinburgh. 

Maximum speed reached was 94 m.p.h., 
but the whole trip was comparable with an 
athlete sustaining a sprinter's performance 
throughout a 6-mile race. There was always 
an ample reserve of power for accurate 
point-to-point timekeeping. On the down 
journey, Stoke bank between Peterborough 
and Grantham was topped under full 
regulator at 83 m.p.h. , the 100-mile point 
being reached only 88 min. running time 
after leaving London. 

LEADING PARTICULARS 

'English Electric' Celtic Locomotive 

Wheel arrangement . . Co-Co 
Weight in working order 99 tons 
Maximum axle load 16.5 tons 
Gauge . . . . 4 ft. St in. 
Length over buffers 69 ft. 6in. 
Overall width 8 ft. 9½ in. 
Overall height . . 12 ft. 10 in. 
Bogie wheelbase . . 13 ft. 6 in. 
Bogie centres .. 45 ft. 
Wheel diameter . . . . 3 ft. 7 in . 
Main engines (two) Napier Delcie Type D18-25 
Rating (each) . . . . 1,650 b.h.p. at 1,500 r.p.m. 
Maximum tractive effort.. . . 50,000 lb. 
Maximum service speed . . . . . . . . 100 m.p.h. 
Compressor . . Worthington-Simpson Type MSY-38 
Exhauster, (two) . . . . . . Reavell FRVS¾x10 
Train heating boiler .. Spanner Swir lyflo Mk. II 

Napier Del tic Type D18-25 two-stroke engine rated 1,650 b.h.p. at 1,500 
r.p .m. There are three crankshafts, 18 cylinders and 36 pistons in this 

compact power unit. 

Main current readings range from 2,000 
amp. when starting to 750-1 ,000 amp. 
under normal level running, with something 
between 1,200-1 ,600 • amp. when on full 
regulator at high speed. 

The Type 5 locomotive has two power 
units, each consisting of a Napier Deltic 

· Type D 18-25 diesel engine directly coupled 
to an ' English Electric' main generator, with 
its auxiliary generator driven from the 
engine-phasing gearbox. 

Each main generator is a direct current. 
self-ventilated machine with a continuous 
rating of 1,650 amp. at 660 V., the armature 
being directly coupled to the engine output 
shaft on which the engine crankshaft speed 
of 1,500 r.p.m. is stepped down to 1,125 
r.p.m . This coupling also forms the hub 
of the generator ventilating fan , with the 
opposite end of the armature shaft supported 
in a single self-aligning roller bearing. Jn 
normal service the two main generators are 
connected in series and supply the six 
traction motors, but the locomotive can 
operate with either power unit running and 
develops full tractive effort, although at half 
voltage and consequent lower road speed . 

' Above each main generator an auxiliary 
·generator is mounted, driven by a take-off 
shaft from the engine-phasing gearbox at 
J t times the engine crankshaft speed. This 
auxiliary generator supplies current at 110 V. 
for field excitation of the main generator, 
control and auxiliary circuits, the load 
being shared by both generators when both 
diesel engines are running. If the locomotive 
is working on one engine only, however, the 
full auxiliary load can be taken by the one 
auxiliary generator. 

The Napier Del tic is. an 18-cylinder engine 
operating on the tworstroke opposed-piston 
principle, having a rating of 1,650 b.h.p. at 
1,500 r.p.m . The name "Deltic" derives 
from the fact that the cylinders are arranged 
in three banks of six in the form of an 
equilateral triangle so that in effect the 
engine consists of three combined opposed 



The Up 'Tal isman· at speed. 

piston engines with common crankshafts at 
each corner of the triangle. The triangular 
design results in an a lmost complete balance 
of the reciprocating forces within the engine 
frame, and th e maj or rotating masses are 
a lso balanced. 

In make-up the engi ne comprises three 
cylinder blocks and three separate crankcases, 
secured together by high-tensile steel tie 
bolts passing through the crankcases and 
cylinder blocks to form a structure of great 
strength and rigidity. At the driving end 
of the triangular assembly a gearcase is 
mounted which carries the gears connecting 
each crankshaft to a single output shaft. A 
centrifugal double entry scavenger blower 
is mounted at the " free " end of the 
engine and is driven by two flexible shafts 
which pass through the two top crankcases 
from the phasing gearcase. 

Cylinder liners are of the " wet" type 
and are machined from hollow steel forgi ngs. 
Nine exhaust ports are arranged around 
part of the circumference at one end of 
the liner, with 14 inlet ports around the 
complete circumference at the other end. 

The pistons are oil cooled, and each 
consists of an outer body and an inner 
gudgeon pin housing held together by a 
spring circlip. The outer body comprises 
an aluminium alloy skirt with a special alloy 
dished crown screwed and shrunk on to the 
piston sk irt. 

An external face extending the full length 
of each cylinder block carries a camshaft 
casing and the fuel-injection pumps are 
mounted on these casings. Each pump 
supplies a cylinder through a single injector. 

Lubrication is on the dry sump system 
and a ll bearings and gear " meshes " are 
supplied with oi l under pressure. In addition 
to the pressure pump which draws oil from 
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a separate sump tank, a scavenge pump is 
fitted which draws the oil from the lower 
crankcase and delivers it to the tank through 
cooling radiators mounted in the roof. 

The cylinder jackets form part of a closed 
system in which cooling water is circulated 
by an engine-mounted pump through 
roof-mounted radiators. 

The locomotive superstructure is arranged 
with a long central compartment, a driving 
cab at each end of this compartment, and 
a nose end in front of each driving cab. 
The central compartment accommodates the 
two power units, with the automatic train 
heating steam generator between them. 
Al so in the centre is the storage battery, 
which is divided so that half of the battery is 
placed agai nst each side of the locomotive. 
Control cubicles at each end of the 
compartment form the rear bulkheads for 
the driver's cabs. 

Each driving cab is laid out to ensure easy 
handling of the locomotive, and comfortable 
adjustab le uph'ol stered seats are provided on 
raised platforms for both the driver and his 
assistant. All controls are conveniently to 
hand while instruments have been kept to a 
minimum and are grouped neatly in front 
of the driver. Heaters are fitted beneath 
raised footrests on each side of the cab and 
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a hotpl ate is prov:ded in one cab in addition 
to the breakfast cooker located in the central 
compartment. 

The nose compartments accommodate the 
a ir compressor and vacuum exhausters in 
opposite ends together wi h the traction 
motor blowers. One nose compartment also 
contains a toilet and washbasin adjacent to 
the corn press or. 

Wherever necessary for access a corres­
ponding roof section is removable. The 
removable roof sections over the power 
units house the fans, coolant and lubricating 
oil radiators together with the associated 
pipework, thermostats and header tanks for 
each engine. These sections are of light 
a ll oy construction and are panelled on the 
inside, presenting a clean appearance within 
the central compartment. Hinged doors are 
provided above and below _for access to 
equipment within the roof sections. The 
radiators are of special design 'and are 
resiliently mounted. 

The radiator fans, two for each engine, are 
mechanically driven from their respective 
engine through gearboxes and cardan shafts 
wi th universal joints. Centrifugal clutches 
reduce the inertia load of the fans. Fuel 
tanks and boiler feed water tanks are slung 
beneath the underframe. 

General arrangement: 1, con­
trol cubicle; 2, resistors; 3, 
auxiliary generator ; 4, radi­
ator fan; 5, header tank ; 6, 

6 route indicator; 7, traction 
motors; 8, main generator; 
9, lubricating oil tank; 10, 
water pick-up. The two Del tic 

engines are shown tinted . 



Underframe and superstructure framing, 
cabs and nose ends form a complete load 
carrying unit. The two centrally disposed 
main longitudinal members of the under­
frame are fabricated flanged girders swept 
upwards over the bogies, and the two 
sole-bars are rolled steel channel sections. 
All four longitudinal members extend the 
full length of the locomotive and are tied by 
ample cross-members. The top of the 
underframe is plated , with wells set down 
under the power unit, the plates being seal 
welded to prevent oil reaching cables or 
traction motors. Suitable drains are provided 
from the wells. 

The superstructure framing is fabricated 
from cold formed steel sections and the 
panelling is attached by arc welding with 
joints ground flush . Welded interior panels 
are also provided for the body side frames 
increasing their strength and giving 
additional torsional stiffness. Insulation has 
been provided between the body side panels 
and in the construction of the cab to keep 
temperature variations and noise to a 
mm1mum. Access to the locomotive is via 
two sliding doors in each driving cab. 

Battery boxes, sandboxes, main cable 
ducts , instrument panels, cab and equipment 
compartment doors are of glass fibre. 

Fuel and boiler feed water tanks are 
welded from non-corrosive light alloy and 
are slung on flexible mountings beneath tbe 
underframe. The water tanks are insulated 
against frost and heated with a steam 
coil, and can be filled either from the 
conventional railway type water crane, by 
hose or by a scoop from track troughs where 
these are provided. 

An important standardization feature is 
that the bogies are identical with those of 
the 'English Electric' Type 3 locomotives and 

GEC Traction Ltd., 
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are completely interchangeable with tilem. 
These bogies are of the equalized type with 
swing bolsters and having three motorized 
axles. 

The bogie frames and bolsters are 
fabricated, the solebars being of box 
construction with the transoms and head­
stocks riveted to them. Cooling air for two 
of the traction motors passes through each 
hollow bogie centre via the bolster through 
flexible connections to the motors. Air passes 
through ducting and similar flexible connec­
tion direct to the third motor. The forged 
steel equalizing beams are of straight 
I-section and are underslung from stirrups 
incorporated in the roller bearing axleboxes. 
Manganese steel liners are fitted to the 
axleboxes, guide faces, bolster rubbing faces, 
side bearers and centre pivots. Liners are 
also fitted to the axlebox stirrups and the 
ends of the equalizing brackets. 

The superstructure load is carried on 
four side bearers on each bolster and is 
transmitted through four nests of coil springs 
to two spring planks suspended by swing 
links from the bogie frame. Dampers are 
fitted between the bolster and the spring 
plank adjacent to each of the four nests of 
coil springs. From the bogie solebars the 
load is distributed through four pairs of coil 
springs to the equalizing beams underslung 
from the axleboxes. 

Power is transmitted to the locomotive 
driving wheels by six axle-hung nose sus­
pended traction motors, one being mounted 
on each axle which it drives through single 
reduction gears. These motors are four-pole, 
series-wound, direct current machines and 
are electrically connected in three parallel 
groups of two motors in series. Two stages 
of field weakening are provided in order to 
extend the locomotive speed range over 
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which full power usefully qn be employed. 
The major part of the control gear is 

housed in two cubicles which form the 
bulkheads between driving cabs and engine 
compartment, while the driving controls are' 
generally similar to other types of main-line 
locomotive built by 'English Electric' for 
the British Transport Commission. 

In normal service both power units are in 
operation and power is controlled from a 
master controller at either driving position. 
The engines are controlled simultaneously by 
means of air pressure actuators operating the 
spring loading of the engine governors to 
raise or lower engine speed. A load 
regulator for each power unit adjusts the 
excitation of each main generator by 
adjustment of resistance in the generator 
field circuit through electrical contacts. 
These contacts a re operated by an oil servo 
motor controlled by a valve in the engine 
governor which is sensitive to engine loading. 
The generator field excitation is therefore 
regulated to match the electrical traction 
loading to the available engine horse-power 
at all engine speeds. 

Protective devices include automaf 
correction of wheel-slip and automatic 
shut-down of the engines on high cooiing 
water temperature, low cooling water level 
and low lubricating oil pressure. 

Warning lights at each driving position 
indicate engine shut-down, wheel-slip or a 
general fault and indication of a boiler 
shut-down is a lso given. The general fault 
light is linked with secondary fault 
indication lights in the engine compartment 
which detail the fault as low water level or 
high water temperature on either engine, a ' 
traction motor blower failure arising, or that 
the fuel level is low and that sufficient 
remains for some 50 miles running. 
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