
 

 

 

British Railways: Metropolitan-Vickers  
Type 2 Diesel-Electric Locomotives 
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Spanning little more than a decade of working life, these locomotives were amongst the 174 

locomotives of the ‘Pilot Scheme’ diesel types in British Railways’ Modernisation and Re-

equipment Programme of 1956. It is tempting, with these examples from Metropolitan-Vickers 

to classify them alongside pioneering steam types such as Braithwaite and Ericsson's Novelty, or 

the Sanspareil, of the early 19th century. Such comparisons are misleading and unfair since, 

unlike the  earliest steam types, these locomotives were successful up to a point and performed 

some useful revenue earning service. Amongst the reasons for their withdrawal was their 

increasing unreliability, and ‘unconventional’ technology, even for the early diesel era in Britain.  

They were also casualties of increasing operational losses, a changing economic climate and 

competition from road transport growth.   

 

 

 

The Co-Bo’s original fast fitted freight working was the Hendon to Gushetfaulds “Condor” service.  This view also 
shows the original “wrap-around” windows. 



 

 

Against this background, the ‘Modernisation Plan’ proposals for trials of various types was 

effectively thrown out of the window, and a policy of standardisation was outlined in BR's 

national traction plan of 1967.  This was a statement of aimed at increasing the overall level of 

economy in the motive power department, and standardising the locomotive fleet in higher 

power groupings. Through this, there was to be a phased withdrawal of diesel types in three 

categories,-  

i. Classes of low numerical strength. 
ii. �Those that had given trouble in service.  
iii. Excessive maintenance costs. � 

The Metro-Vicks came under all three categories.  

Metropolitan-Vickers were responsible for the overall design of these locomotives, which were 

built at the Trafford Park works in Manchester, with mechanical parts supplied by Beyer-

Peacock. Although subsequently known as type 2 locomotives, the original power classification 

was letter code B covering locomotives with engines rated at between 1000-1500 h.p.  

 

Of all the types ordered under the re-equipment programme, this was the only design where a 

three-axle and a two-axle bogie combination was used. This was selected in order to meet the 

BR civil engineer's restrictions for axle loadings and weight distribution. In the event, almost 

 



 

 

exactly equal axle loadings were achieved, with the eight-cylinder diesel engine being carried for 

the most part over the three-axle bogie. It was originally proposed that they should be classed 

as mixed traffic locomotives for use on the Midland division lines of the London Midland Region 

(LMR).  

 

Before describing these locomotives in detail, I have included a list of the major contractors and 

sub-contractors. This shows the variety of industries employed by BR in the production of each 

new design, and the extent of involvement of manufacturing industry during what was a 

revolution in railway motive power. Prior to this, the railway workshops themselves were 

largely responsible for the production of each new design, though private builders had been 

involved on some occasions – even in the days of steam.  

In the context of the new motive power, Britain’s locomotive manufacturers already had fairly 

extensive experience around the world, mostly in former British colonies.  In the 1950s, private 

sector industries provided the bulk of the new designs, with the British Transport Commission 

 
The official BR weight diagram of the Metro-Vicks as finally delivered to BR in late 1958, coming in at 7 tons heavier 

than the original sketched proposal. 

 



 

 

(Railway Executive) making only a small number of restrictions. The list does not pretend to be 

exhaustive, but gives some indication of the complexity of producing the new types of 

locomotives.  

i. Metropolitan-Vickers:- overall design, electrical and generating equipment.  
ii. Crossley Brothers:- diesel engines. 
iii. Beyer-Peacock:- general mechanical components. � 
iv. English Steel Castings Corporation:- bogies.  
v. Davies & Metcalfe:- braking equipment. � 

Main Dimensions 
Wheel Arrangement Co-Bo 

Weight (in w.o.) 97 tons 

Max TE: 50,000 lbs. 

Continuous TE: 25,000 lbs. at 13.5 m.p.h. 

Wheelbase 42ft. 7ins. 

Wheel Dia.: 3ft. 3 1/2ins. (new). 

Bogie Wheelbase (Co): 12ft. 1 1/2ins. 

Bogie Wheelbase (Bo): 8ft. 6ins. 

Bogie pivot centres: 32ft. 4ins. 

Overall length: 56ft. 7 1/2ins. 

Overall width: 9ft. 2 1/2ins. 

Overall height (to rail): 12ft. 8 3/8ins. 

Min radius curve: 4 1/2 chains (with gangways coupled). 3 1/2 chains (single unit). 

Max permitted speed: 75 mph 

 

Capacities 
Fuel capacity (engine & boiler): Main: 500 gallons 

  Service : 10 gallons 

Engine sump lubricating oil: 125 gallons. 

Cooling water capacity: Radiator: 40 gallons 

  Engine: 100 gallons 

  Header tank &pipes: 60 gallons 

Radiator: Serck double bank type with sectional elements. 

Boiler feedwater tank: 600 gallons. 

Brakes: Compressed air and handbrake for locomotive.  

  Vacuum brake fitted for train 

Sanding: Electro-pneumatic (4 sandboxes) 

 



 

 

Engine & Transmission 

Make & Type: Crossley 2-stroke type H.S.T.V. 8 1,200 H.P. at 625 r.p.m. 

Cylinder firing order 1A, 1B, 4A, 4B, 2A, 2B, 3A, 3B 

Fuel injection nozzle type CAV. BDL 86T. 6245  

Fuel injection holder type:   CAV. BKB. 8OT. 106B.  

Pressure at which fuel injector 
nozzles should be set: 

2,300 lb./ sq. in. 

Fuel pump: Crossley foot controlled spill type. 

 

Electrical Equipment 
Main generator D.C. self-ventilated, with pressurised inlet, type TG.4204. 

8 pole. Continuous rating. l,070/ 1,650 amps. 750/ 475 volts at 
625 r.p.m. 

Auxiliary generator D.C. self-ventilated, type AG.103AZ. Continuous rating 62kW. 
110 volts 400/625 r.p.m. 

Traction motors (5) Forced ventilated type MV.137BZ. 4 pole continuous rating 330 
amps, 475 volts, 180 h.p. at 510 r.p.m. 

Traction motor gear ratio 15:67 

Blower motors (3)  Type AY.124EV, W.F. continuous ratings: - 
5.6 h.p., 110 volts, 1,960 r.p.m. (C). 4.3 h.p., 110 volts, 1,950 
r.p.m. (B). 4.4 h.p., 110 volts, 2,540 r.p.m. (Gen.). 

Batteries  48 cells "D.P." type RSKA.139. Capacity is 139 A.H. at 5 hour 
rate. 

Lighting circuit  110 volts. 

Radiator fan  Fan driven by type AY.21AW motor continuous rating 14 h.p. 
110 volts, 1,680 r.p.m. 

Exhausters (2)  Westinghouse type 4V110G driven by type AY.22A6 motor. 
Continuous ratings "Normal" and "Release": - 66 cu. ft./min. 3 
h.p. 110 volt 600 r.p.m. 
132 cu. ft./min. 6.6 h.p. 110 volt 1,200 r.p.m. 

Air compressor (1)  Worthington-Simpson type VL.79S mechanically driven at engine 
speed. 35 cu. ft. free air per min. at 625 r.p.m. 

 



 

 

Pumps & Ancilliary 
Main pump set comprising:-   

 Jacket water pump  Worthington-Simpson type 4DZ6. 

Auxiliary lubricating oil 
pump 

Varley type DH.20. Both pumps driven by type AY.24 motor, 
12.35 h.p. 110 volts, 2,000 r.p.m. 

Scavenge pump set comprising : 
- 

  

Scavenge water pump Worthington-Simpson type 2-1/2 DZ4. 

Crankcase exhauster 
fan 

Keith Blackman 10 in. type 13 H.E. Fan both driven by type 
AY.144 motor 2.75 h.p. 110 volts, 3,000 
r.p.m. 

Fuel transfer pump set 
comprising: - 

  

Fuel transfer pump Varley type SH .I. 

Load regulator servo 
system pump 

Varley type lG l OO both driven by type DY.1514B motor. 
0.75 h.p. 110 volts, 1,500 r.p.m. 

Train heating boiler Spanner. oil fired packaged type capacity 1,500 lb./hr. at 
100lbs./sq. in. 

 

Crossley Brothers supplied 20 of its eight-cylinder 

Vee form type HSTV8 two-stroke engines, whilst 

Metropolitan-Vickers provided the main and 

overhung auxiliary generators, attached on a 

common armature shaft to the no. 2 end face of the 

engine.  The Metro-Vicks were not the only 

locomotives fitted with 2-stroke engines, since the 

EE ‘Deltic’ and ‘Baby Deltic’ were also 2-stroke.   

They were though polar opposites in terms of 

success and failure - the Crossley engines were this 

design’s achilles heel. 

The three-axle bogie was designated as no. I end, the 

two-axle as no. 2 end. The engine/generator group 

was the heaviest single item of equipment and fixed 

by three flexible mounts to the under frame floor; 

below the engine base and at each side of the main 

 

 
 



 

 

generator. Lubrication of crankshaft bearings, small and big end connecting rod bearings, pistons 

etc., was effected through a gear pump, chain driven from an extension of the crankshaft at the 

free end of the engine. A pair of Serck twin bank radiators mounted at each side, just forward 

of the free end of the engine, comprised the cooling equipment. These were mounted in ducts, 

which were in turn connected with a single motor driven fan mounted in the roof.  

Although the engine/generator comprised a single assembly, a bulkhead separated each into 

engine and generator compartments. The latter included the steam heating boiler, and was 

slightly pressurised to increase the airflow ventilating the generators without the need for extra 

ducting.  

The main or traction generator provided a DC supply to the five traction motors, which were 

axle-hung, nose suspended four-pole machines with a final drive through totally enclosed 15/67 

single reduction gearing. Ventilation of the traction motors was by ducting built into the 

underframe, from three blowers mounted in the body. The auxiliary generator provided power 

for battery charging, lighting, cab heating, control equipment, train heating boiler controls, and 

all other motor driven accessories. � 

General and Structural Details  

The mechanical structure was produced jointly with Beyer-Peacock. Bodysides and underframe 

were welded together to form a single structure, which provided maximum strength with the 

minimum of materials.  Despite this their total weight in working order was 97 tons, giving a 

power/weight ratio of only 12.4 h.p./ton. The principal reason for this was a recommendation 

 

 
Sectional elevation from BR GA drawing 



 

 

by the BTC (Railway Executive) to use thicker steel plate than was actually necessary. Fuel and 

water tanks were built into the underframe, whilst other hollow sections were used for 

traction motor air ducting.  

Three transverse bulkheads 

separated the body into four 

compartments; two driving cabs 

and the engine and generator 

compartments. Louvred grills in 

the bodysides covered the various 

air intake positions; the two largest 

(one each side at the no. 1 end) 

covered the engine cooling radiator 

intake points, and were adjustable to 

suit atmospheric conditions. There 

were a number of detachable roof 

sections for the installation and removal of equipment.  

Bogies were steel castings, and all axles were fitted with Hoffmann parallel roller bearing 

axleboxes. Semi-equalised springing was used, with equalising beams between all axles, and 

helical coil springs supported the bogie side frame proper.  

Davies & Metcalfe provided the braking equipment, which consisted of a clasp type brake shoe 

assembly to each wheel actuated by a pair of 12in. diameter cylinders. Operation was either by 

direct air brake valves, used when running light engine, or a proportional valve, which also 

 

 
D5716 at Carnforth, probably taken in 1967, and  
withdrawn in September 1968. 

Photo courtesy Mandy Sharpe 

 

 
The Coniston Branch was closed in 1962 – the same year the Metro-Vicks 
arrived at Barrow.  The track was lifted between April and November 1963, 
so this shot must have been taken early in 1963. 

Photo courtesy Thomas Rotherham 



 

 

controlled the train vacuum brakes, and when applied caused a proportionate application of the 

locomotive's air brakes.  

In common with other diesel types ordered under the pilot scheme they were fitted with three 

windscreens, and originally these were contoured (“wrap around”) to the curvature of the nose. 

The “wrap around” windows were modified in late 1960, early 1961 and replaced with simple 

flat windows.  The two outer windscreens at either end had independently operated wipers, 

covering the driver and second man positions. Beneath the central windscreen at each end 

were two flush fitting doors, behind which were flexible bellows connections for access/transfer 

between locomotives when coupled together for multiple working.    

As these locomotives were introduced before the later train classification/describer panels 

were developed, traditional steam era headcode discs and lights were fitted. The discs were 

hinged in the centre and displayed� a white ground when open. Oleo-pneumatic oval � headed 

buffers and standard screw coupling draw � gear projected through the fairing covering the 

 

 
 

D5712 captured at Shap Station on 1st April 1967 with a train of hoppers. 
This engine was withdrawn in September the following year. 

Photo courtesy: George Woods 



 

 

buffer/draw beams. The four main doors in the bodysides, provided access to the driving cabs, 

and were all flush fitted with white painted handrails on either side.  

Until the introduction of diesel types, perhaps the most recognisable railway sound had been 

that of the steam whistle. But in the diesel and electric era sound of the two-tone warning 

horns was fast becoming commonplace. The twin air operated horns were fitted in front of 

each bogie, projecting out under the buffer beam fairing.  

There are many features of external detail that warrant some description, though it would be 

impractical to deal with them all at this point. One feature, more commonly associated with 

coaching stock than locomotives, are battery boxes, which were positioned one to each side, 

hung centrally from the underframe/floor. They were used principally for engine starting, and 

with 24 cells to each box had a capacity of 139 ampere/hours.  

Construction and Operation� 

As a part of the Pilot Scheme to introduce main line diesel traction to BR, the order to 

Metropolitan-Vickers was one of the three largest single orders placed with outside contractors 

in the early days of the modernisation programme.  

 

 
Could almost be a steam engine!  A Metro-Vick seen here on a train of oil tanks and passing Hest Bank, north of Lancaster. 

Photo courtesy Mandy Sharpe 
 



 

 

With an electro-pneumatic control system, the 20 locomotives in this class were designed to 

be operated in multiple with the following types:-  

• North British Loco. Co. type 1, nos. D8400-9� 
• North British Loco. Co. type 2, nos. D6100-37 
• Brush/Sulzer type 2, nos. D5500-19. � 

Building and withdrawal dates, all to BR Lot 255, are as follows:-  

Number Built  Withdrawn 

D5700 25/07/1958 30/12/1967 

D5701 01/09/1958 07/09/1968 

D5702 29/09/1958 07/09/1968 

D5703 20/10/1958 30/12/1967 

D5704 05/11/1958 30/12/1967 

D5705 * 05/12/1958 07/09/1968 

D5706 05/12/1958 07/09/1968 

D5707 19/12/1958 07/09/1968 

D5708 07/01/1959 07/09/1968 

D5709 07/01/1959 30/12/1967 

D5710 10/02/1959 30/12/1967 

D5711 10/02/1959 07/09/1968 

D5712 04/03/1959 07/09/1968 

D5713 04/03/1959 30/12/1967 

D5714 11/03/1959 07/09/1968 

D5715 08/04/1959 04/05/1968 

D5716 13/05/1959 07/09/1968 

D5717 08/06/1959 07/09/1968 

D5718 07/07/1959 04/05/1968 

D5719 13/10/1959 07/09/1968 

* From December 1968 at DERBY RTC this loco was renumbered S15705 and used for the 
Tribology Test train, and later used as carriage heating unit TDB968006 (based at Bath Road Depot, 
Bristol) before being preserved in 1980. 

 

These locomotives were ordered in November 1955 and two and a half years elapsed before 

the first was handed over to BR in July 1958. This delay between order and delivery occurred 

to most other types ordered at the same time.  



 

 

The mechanical structures were completed at the Bowesfield Works in Stockton-on-Tees, whilst 

Metropolitan-Vickers Trafford Park Works provided the electrical and control equipment, and 

the Crossley Brothers plant in Pottery Lane, Openshaw, in Manchester supplied the engines.  

Final assembly was completed at Bowesfield. 

A period of trials and testing took place before the locomotives were actually handed over, 

though this does not explain the somewhat lengthy delay between ordering and delivery. 

Withdrawals were made fairly rapidly, and this class was all withdrawn even before the last 

steam locomotive was taken out of service.  

Following delivery they were allocated to Derby, from where it was intended that they would 

work passenger and freight services between St. Pancras, Manchester and Carlisle. They could 

be seen almost anywhere on the Midland division lines. The power and haulage capacity of 

these locomotives is belied in the figures for maximum tractive effort, which at 50,000 Ibs was 

only surpassed by one or two type 4 locomotives and the Deltic type 5s.  

During proving trials before delivery, these locomotives were required to start from rest a 420 

ton train and accelerate to 10 m.p.h. on a I in 42 gradient. This haulage capacity was tested, not 

perhaps to the full, when two of these locomotives were frequently used on the all-fitted 

Condor freight service between Hendon and Gushetfaulds, Glasgow. In the first three years of 

operation the first four locomotives worked an average annual mileage of 30,135. Individual 

performances were varied, with D5703 at the bottom of the scale putting up only 19,982 miles, 

and D5702 on the other hand more than doubling this with an annual mileage of 42,837. In 

1962 their performance suffered badly, and a number were out of service for a time. Generally, 

their reliability in service was questionable, since even from introduction one or another of the 

class could be found in the shops for various reasons.  

Due to their indifferent performance, on 28 January 1962 the entire class was transferred to 

Barrow depot on the Western Division, where they were worked a variety of duties, but their 

performance still gave rise to problems.  During their early years, and perhaps because of the 



 

 

engine faults and failures, the whole class was considered a candidate for being fitted with new 

engines.   

 

The electrical equipment from Metropolitan-Vickers was perfectly good, but the Crossley 

engine was the problem.   English Electric were requested to provide their 12SVT engines used 

by the present day Class 37 as replacements, but in the end these were fitted from 1964 to the 

Brush Type 2 design as a replacement for the Mirrlees originals – another poorly performing 

diesel engine. It is ironic to consider that – for the Metro-Vick Co-Bo’s - BR noted a standard 

life of 25 years was recorded on the original engine record cards, especially since withdrawals 

began when the first locomotive was barely nine years old.  

Livery  

Certain changes were made in 1956 to the standard B R liveries of 1949, and the ‘Metro-Vicks’ 

were turned out in the standard all-over green livery, covering the bodyside and end panels, 

with the roof a medium grey between cantrails. Underframe and bogie frames were black, with 

the equaliser bars painted aluminium - at least originally. All handrails were painted white. 

Buffer stocks were the only red items since a fairing forming part of the body end panels 

covered the buffer beam. A six-inch wide mid-grey band was painted on the lower bodysides 

between entrance doors.  



 

 

Louvres and vents in the bodysides were light grey together with the battery boxes. Running 

numbers in 8 inch high Gill Sans type were carried below the cab windows at no. I end, and on 

the right hand side at the no. 2 end. Builder’s plates were fitted in front of the cab doors at 

floor level, and on alternate sides and ends to the running numbers. The new style BR 

logos/totems were carried on the same centre line as the numerals, but at the no. 2 end only, 

with the lion facing the no. I end. Although originally a very attractive style, their external 

condition soon deteriorated, due in the main to fuel and water seepage. In later years they 

carried the half-height yellow warning panels, and one (D5701) received the once ubiquitous all-

blue livery and full yellow ends.  

 

-oOo- 

 

Links to images: 

http://cumbrianrailways.zenfolio.com/p34310085  

D5705 Facebook Group: 

https://www.facebook.com/groups/D5705/?notif_id=1523268703545743&notif_t=group_r2j_ap
proved  

D5705 Preservation group on the ELR: 

http://www.d8233.org.uk/progress.htm  

ELR Diesel Group 

http://www.elrdiesel.info/fleet-d5705.php  


