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“The	preliminary	trials	which	have	been	run	with	this	new	locomotive	suggest	that	there	is	every	
prospect	of	our	realising	the	economies	and	increased	efficiency	which	we	seek,	and	so	improving	
further	upon	the	reduction	in	coal	consumption	-	this	reduction	is	in	the	neighbourhood	of	four	

pounds	less	per	engine-mile,	over	the	past	three	years	-	which,	with	the	willing	help	of	our	staff,	we	
are	already	obtaining.”		-	Sir	Eustace	Missenden	comment	in	BR	London	Midland	Magazine	
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As	a	classic	design,	the	BR	Standard	Britannia	pacific	was	the	
pinnacle	of	steam	locomotive	development	in	Britain.		At	least,	that	
argument	could	be	held	true	for	the	mixed	traffic	design.		Clearly,	in	
other	more	specialist	categories	-	express	passenger,	freight,	etc.	-	
the	argument	may	be	much	more	tenuous.		Quite	apart	from	
statements	from	the	Railway	Executive	in	1951,	the	new	standard	
range	of	locomotives	for	British	Railways	embodied	many	of	the	
most	up	to	date	characteristics	of	20th	century	British	locomotive	
design.		In	truth,	it	also	sought	to	include	some	rather	more	
international	features,	especially	some	aspects	that	were	derived	
from	Continental	European	and	North	American		practices.	

I	must	confess	to	a	personal	fondness	for	the	BR	Standards	-	on	the	
grounds	that	they	and	I	appeared	in	the	same	year	!!		Not	sufficient	
justification	for	a	steam	classic	??!!		Perhaps	not;	but	in	engineering	
terms,	there	can	be	little	doubting	their	pedigree.	

The	Britannia’s	story	really	begins	in	1950,	when	the	first	frames	of	
order	‘E479’	were	laid	down	in	the	Erecting	Shop	at	Crewe	Works.		
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In	those	days	of	course,	Crewe	was	still	world	famous	as	a	railway	
town,	the	foremost	junction	on	the	West	Coast	Main	Line,	with	its	
massive	railway	yards,	works	and	motive	power	depots.		The	
‘Britannia’	was	being	built	at	one	of	the	world’s	oldest	and	most	
famous	railway	works	and	was	designed	at	another,	not	too	many	
miles	away	in	nearby	Derby.		The	design	itself	was	arrived	at	
following	a	period	of	review	and	testing	of	the	most	modern	
locomotives	of	the	day.		These	included	the	range	of	‘standard’	
designs	produced	under	Stanier,	through	the	renowned	designs	of	
Gresley	and	Thompson	on	the	LNER,	the	rather	older	Collett	and	
Churchward	based	GWR	types	and	the	radical	new	locomotives	of	
Oliver	Bulleid.		The	GWR	style	had	remained	somewhat	static	over	
the	intervening	years	since	Churchward,	but	was	latterly	being	
updated	by	Hawksworth	in	the	late	1940s,	whilst	the	numerous	
designs	of	the	Gresley	era	were	being	rationalised	by	Thompson,	to	
produce	a	more	cost	effective,	standard	range	of	locomotives.	

“The	object	of	the	designer	has	been	to	make	these	standard	engines	
easy	to	build,	easy	to	maintain,	and	easy	to	repair.		Many	of	the	parts	
and	fittings	are	interchangeable	between	the	six	types	being	built	in	
1951	so	that	spares	tall	be	kept	to	a	minimum.	“	
	



	Britannia	Rules	the	Rails	
	

3	

The	arrival	of	this	new	class	marked	the	opening	of	the	
last	chapter	in	steam	traction	on	the	railways	of	Britain.		
Fittingly	too,	one	of	their	number	-	70013	‘Oliver	
Cromwell’	was	the	last	main	line	steam	locomotive	in	
service	with	British	Railways.		The	organisation	too	has	
now	disappeared	under	the	fashionable	process	of	
‘privatisation’,	closing	a	number	or	chapters	on	motive	
power	and	railway	development	in	Britain.	

Back	in	the	late	1940s	and	early	1950s,	the	then	newly	
formed	British	Railways	was	embarking	on	a	process	of	
locomotive	standardisation	that	had	already	begun,	the	
BR	Standard	series	were	the	end	products	of	this	process.		
Their	reception	by	general	public	and	enthusiasts	alike	
brought	some	distinctly	odd	responses,	ranging	from	the	
superficial	concerns	about	their	‘American’	appearance,	
to	a	nit-picking	comment	about	the	degree	of	curvature	
of	exposed	pipework	!	

Technically,	the	design	of	the	Britannias	was	evolved	
from	a	1948	report	of	the	Locomotive	Standards	
Committee,	where	originally,	this	new	pacific	type	was	to	
have	had	bar	frames.		There	were	three	pacific	types	in	
the	original	proposal	-	two	Class	6	and	one	Class	5.		The	
first	two	were	known	as	‘Type	70’,	whilst	the	third	was	
‘Type	71’,	with	6ft	0ins	diameter	coupled	wheels	and	the	
same	basic	dimensions	as	the	other	two.		However,	whilst	
the	‘Type	71’	was	the	precursor	of	the	Britannia	pacific,	
the	results	of	the	Interchange	Trials	in	1949	resulted	in	a	
rethink	on	a	number	of	features,	with	the	new	pacific	
type	having	6ft	2ins	coupled	wheels,	42	sq.	ft	of	grate	
area	and	a	21	ton	axle	load.	

The	overall	design	of	the	locomotive,	produced	at	Derby,	
included	a	pre-production	mock-up	of	the	footplate,	to	
allow	representatives	of	the	crews	to	review	what	was	in	
store	for	them	and	comment	back	to	the	designers.		The	
process	did	seem	to	work,	since	the	end	result	was	
something	of	a	compromise	between	what	was	
economically	feasible	to	build	and	what	the	
footplatemen’s	ultimate	working	environment	ought	to	
provide.		In	addition,	a	result	of	this	design	review	
process	enabled	these	mixed	traffic	types	to	burn	a	
variety	of	coals,	from	the	hard,	South	Yorkshire	variety,	to	
the	softer	Welsh	coals.		The	latter	needed	less	air,	with	
the	result	that	Britannias	serving	on	the	Western	Region	
had	smaller	firedoors	than	other	members	of	the	class.		
On	the	whole,	the	variations	on	the	original	design	were	
minimal,	allowing	the	class	to	haul	services	over	the	vast	
majority	of	routes	throughout	the	UK.	

Inside	Crewe	Works	
The	top	photo	shows	70000	being	carried	in	the	
erecting	shop,	with	the	images	below	showing	
work	being	done	on	the	firebox	and	fitting	roller	
bearings	to	the	bogie	wheels.	
	
These	first	images	appeared	in	the	February	1951	
issue	of	the	BR	London	Midland	magazine.	
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Mechanical	Details	

1

Firebox,	Boiler	&	Smokebox	

The	steam	raising	plant	-	firebox,	boiler	and	smokebox	-	was	an	
entirely	new	design,	designated	type	BR1,	with	the	GWR	works	at	
Swindon	being	given	parent	office	responsibility	for	boilers,	steam	
fittings	and	smokebox	details	for	all	of	the	BR	Standard	classes.		
The	firebox,	constructed	of	copper,	although	some	consideration	
had	been	given	to	the	idea	of	using	steel,	provided	210	sq.	ft	of	
heating	surface	and	42	sq.	ft	of	firegrate.		The	firebox	also	included	
a	combustion	chamber	and	was	9ft	0ins	long	and	7ft	9ins	wide	
over	the	outer	wrapper	plates.		Adopting	modifications	to	detail	
designs	introduced	by	a	number	of	railways	at	home	and	abroad,	
the	emphasis	in	these	locomotives	was	to	increase	the	availability	
and	reduce	the	amount	of	preparation	and	disposal	time.		To	that	
end,	the	firegrate	was	equipped	with	rocking	sections	and	a	three	
compartment	hopper	ashpan,	with	a	capacity	of	50	cubic	feet.		
The	latter	also	allowed	greater	side	play	to	the	trailing	truck,	which	
was	taken	from	a	design	introduced	by	Bulleid	for	his	pacific	types	
on	the	former	Southern	Railway.	

Surprisingly	perhaps,	given	the	responsibilities	of	the	Swindon	
drawing	office,	the	boiler	proper	was	similar	in	a	number	of	
respects	to	the	type	fitted	to	Gresley’s	V2	Class	2-6-2s,	built	in	two	
rings,	the	largest	of	which	was	no	less	than	6	ft	5	1/2ins	in	
diameter.		This	was	the	result	of	a	requirement	to	provide	a	high	
ratio	of	free	gas	area	through	the	boiler,	in	relation	to	the	grate	
area.		This	relationship	is	a	key	factor	in	determining	whether	the	
boiler	will	be	a	good,	bad	or	indifferent	steam	producer.		It	was	
hoped	with	the	Britannia	that	this	free	gas	area	would	be	around	
14%	of	the	grate	area.		In	the	end,	the	figure	worked	out	to	more	
than	16%,	contributing	in	no	small	way	to	the	class’s	performance.	

Within	the	boiler	shell,	there	were	136	small	tubes	and	40	
superheater	flues	of	5	1/2	ins	diameter.		Here	too,	building	on,	but	
at	the	same	time,	breaking	from	tradition,	the	larger	superheater	
flues	were	designed	to	improve	the	heat	transfer	to	the	
superheater	elements.		The	progress	of	welding	techniques	in	the	
engineering	industry	had	been	good,	but	apparently	not	sufficient	
to	allow	wider	use	in	the	new	Standard	range	of	locomotives.		The	
boilers	were	constructed	from	mild	steel	plates,	rolled	and	
rivetted	in	the	traditional	manner,	insulated	with	asbestos	
matting,	although	here	too	other	materials	were	being	researched	
across	the	railway	industry.		Attached	to	the	front	of	the	boiler	
was	a	more	or	less	conventional	cylindrical	smokebox,	housing	the	
superheater	header	and	blast	pipe,	also	drawing	on	the	results	of	
recent	research	and	testing	at	Swindon.		Here,	the	Superheater	
Company’s	multiple	valve	regulator	was	selected	as	the	preferred	
arrangement,	with	the	valves	operated	by	external	rodding	-	a	
characteristic	feature	of	the	Britannias.	
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The	smokebox	door	with	its	domed	front	and	centre	dart	closing	had	
been	adopted	on	the	LMS	in	the	1930s,	coming	from	the	GWR	with	
William	Stanier.		The	arrangement	was	used	by	the	GWR,	to	ensure	
a	good,	airtight	fit.		Behind	the	door	was	another,	relatively	new	
gadget	to	steam	traction,	the	self	cleaning	apparatus.		The	purpose	
of	which	was	to	reduce	the	disposal	times	for	locomotives	coming	
back	to	the	depot,	by	requiring	only	a	weekly	clearance	of	smokebox	
ash,	instead	of	the	daily	ritual	normally	undertaken	by	enginemen.	

Frames,	Wheels	&	Motion	

Carrying	this	composite	design	of	steam	raising	plant,	even	more	
radical	changes	were	proposed	for	the	chassis.		Plate	frames	had	
become	the	traditional	way	of	British	steam	locomotive	building	for	
Britain’s	railways,	although	the	alternative	use	of	bar	framing	had	
been	successfully	pioneered	by	Edward	Bury	at	the	dawn	of	the	
railway	age.		Not	surprisingly	given	the	popularity	of	bar	frames	on	
overseas	railways	and,	equally	commonly	used	by	the	British	
locomotive	builders,	this	arrangement	was	given	serious	
consideration	for	post-war	construction	at	home.		The	primary	
reason	they	were	not	used	was	down	to	the	weight	of	the	castings,	
which	would	have	increased	the	axle	loading	and	reduced	the	
design’s	availability.		This	was	clearly	not	a	good	idea	for	a	
locomotive	that	was	intended	for	multiple	services	routes	on	all	the	
regions	of	British	Railways.		On	top	of	this,	in	the	railways	own	
workshops,	another	factor	was	the	lack	of	available	capacity	-	
though	why	it	was	not	possible	to	place	the	orders	with	North	British	
Locomotive	Co.,	or	Vulcan	Foundry,	for	example,	remains	something	
of	a	mystery.		These	world	class	organisations	had	considerable	
experience	and	expertise	in	this	area.	

The	design	criteria	for	the	engine	itself	centred	on	simplicity,	ease	of	
maintenance	and	reduced	operating	costs.		The	features	included	
two	outside	cylinders,	no	crank	axles	in	the	valve	gear	and	four	
exhausts	per	revolution	of	the	wheels,	to	provide	better	steaming.		
Another	key	feature	for	these	new	locomotives	was	tied	up	with	the	
maximum	permissible	hammer	blow	on	the	track,	caused	by	the	
dynamics	of	the	steam	locomotive	in	action.		Hammer	blow	was	a	
primary	concern	of	railway	civil	engineers,	since	it	had	an	important	
contribution	to	the	cost	of	track	maintenance.	The	determining	
values	for	the	new	Standard	steam	types	was	based	on	the	1928	
report	of	the	Bridge	Stress	Committee.		This	report	stated	that,	at	a	
speed	of	5	revolutions	per	second,	hammer	blow	should	not	exceed	
25%	of	the	locomotive’s	static	axle	load,	but	with	a	maximum	axle	
load	of	no	more	than	5	Tons.			



	Britannia	Rules	the	Rails	
	

5	

The	civil	engineers	also	preferred	multi-cylindered	locomotives,	since	little	or	no	
balancing	of	the	reciprocating	masses	was	needed.		With	the	two-cylinder	Britannias	
the	balancing	of	these	masses	produced	a	hammer	blow	of	a	little	over	half	of	the	
maximum	allowed.			
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The	civil	engineers	also	preferred	multi-cylindered	locomotives,	since	
little	or	no	balancing	of	the	reciprocating	masses	was	needed.		With	the	
two-cylinder	Britannias	the	balancing	of	these	masses	produced	a	
hammer	blow	of	a	little	over	half	of	the	maximum	allowed.		The	design	
of	the	wheels	and	axles	themselves	were	a	design	function	that	was	
carried	out	at	the	former	LMS	drawing	offices	in	Derby,	along	with	the	
overall	design	for	the	class.		Whilst	the	motionwork	and	valve	gear	
details	were	worked	out	at	the	LNER’s	Doncaster	Works.	

Originally,	Britannia	mainframes	were	cut	from	1	1/8ins	thick	mild	steel	
plate,	supported	by	fabricated	steel	stretchers	and	stays,	with	a	distance	
between	the	frames	of	3ft	2	1/4ins	instead	of	the	more	traditional	4ft	
1ins.		This	narrower	spacing	was	also	used	by	Bulleid	on	his	
‘unconventional’	pacific	types,	on	account	of	the	better	support	it	gave	
to	the	main	axleboxes.		These	latter	were	a	source	of	much	discussion	
during	the	design	process,	together	with	the	decision	to	use	roller	
bearings	on	all	coupled	wheels.		The	driving	axlebox	was	made	slightly	
longer	than	the	remainder	to	take	account	of	the	considerable	35	tons	of	
piston	effort	exerted	on	this	axle,	whilst	welded	in	hornguides	were	only	
used	on	the	Britannias.	

The	cylinder	design	benefited	not	only	from	the	many	years	of	
experience,	with	large,	11ins	diameter	piston	valves,	20ins	diameter	by	
28ins	stroke	cylinders,	providing	a	maximum	cut-off	of	77.5%	in	forward	
gear	and	74.7%	in	reverse.		The	valve	travel	was	just	under	7	3/4ins	in	
full	gear,	with	a	steam	lap	of	1	11/16ins	and	a	lead	of	1/4ins.		That	said,	
two-cylinder	locomotives	with	a	low	clearance	volume	were	known	to	
produce	significant	fore	and	aft	movement	under	acceleration	-	a	typical	
example	where	this	motion	was	pronounced	was	that	of	the	new	ex-
GWR	Hawksworth	‘County’	Class	4-6-0s.		Following	the	results	from	the	
Interchange	Trials,	the	clearance	volume	of	the	Britannias	was	designed	
to	be	in	excess	of	10%	of	the	piston’s	fully	swept	volume,	helping	to	
reduce	this	effect	in	service.	

The	locomotives	were	fitted	with	Walschaerts	valve	gear,	and	all	
components	were	originally	built	from	fluted	‘I’	section,	including	the	
coupling	rods,	in	order	to	save	weight.		In	later	years	a	number	of	
locomotives	were	fitted	with	plain	section	coupling	rods.		The	only	joints	
in	the	valve	gear	fitted	with	roller	bearings	were	the	connections	to	the	
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driving	wheel	return	cranks.		Another	departure	from	tradition	was	the	
use	of	a	tubular	steel	reach	rod	from	the	cab’s	reversing	wheel,	acting	on	
the	weighshaft,	to	vary	the	position	of	the	trunnion	in	the	expansion	link.	

Carrying	the	weight	of	the	locomotive,	which	came	in	at	94	tons	in	
working	order,	conventional	underhung	leaf	springs	were	used	-	one	of	
the	few	areas	where	some	alternatives	were	not	considered,	for	weight	
saving	or	other	design	criteria.		The	coupled	wheels,	standardised	for	all	
the	pacific	designs	and	the	Class	5MT	4-6-0,	at	6ft	2ins	were	provided	with	
tyres	that	were,	in	turn,	a	simple	shrink	fit	to	the	wheel	centres.		Similarly,	
the	bogie	wheels	at	3ft	0ins	and	the	trailing	truck	at	3ft	3	1/2ins	diameter	
had	simple,	shrink	fit	tyres.	

On	a	number	of	the	first	batch	of	25	locomotives,	an	interesting	design	
feature	may	have	been	a	contributory	factor	in	an	alarming	tendency	for	
the	coupled	wheels	to	shift	on	their	axles,	was	a	hole	bored	into	the	axles	
in	a	further	attempt	to	reduce	the	axle	loading.		However,	the	fitting	of	
roller	bearing	axleboxes,	together	with	workshop	fitting	techniques	
normally	associated	with	traditional	plain	bearing	axleboxes	were	also	
held	to	be	a	cause	of	this	particular	problem.		In	the	event,	only	seven	
occurrences	took	place,	the	worst	of	which	affected	No.700014	Iron	Duke,	
which	failed	in	July	1951,	with	all	coupled	wheels	shifted	on	their	axles	
and	the	leading	coupling	rods	bent.		As	a	temporary	measure,	all	of	the	
Britannias	were	taken	out	of	service	whilst	the	cause	of	the	problem	was	
determined.	

Seven	out	of	a	batch	of	30	ex-LMS	Class	5	4-6-0s	fitted	with	roller	bearings	
had	experienced	similar	failures,	whilst	experiences	from	other	European	
railways,	where	roller	bearings	were	used	highlighted	the	need	for	special	
treatment	when	assembling	coupled	wheels	fitted	with	these	bearings.		
All	in	all	though	nothing	was	held	to	be	wrong	with	the	basic	design,	but	
tolerances	used	at	the	axlebox	and	axle	interface	demanded	more	
attention,	the	traditional	techniques	used	for	pressing	wheels	onto	the	
axles	after	quartering	and	balancing	and	the	overall	building	process	
needed	more	accuracy.		It	was	this	incident	that	led	to	a	change	in	
workshop	techniques,	with	only	a	small	number	of	the	class	affected,	the	
remainder,	including	No.	70005	John	Milton,	the	engine	that	had	been	
subjected	to	thousands	of	miles	of	testing,	had	experienced	no	similar	
problems.	
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“	….	the	layout	of	the	cab	and	fittings	came	in	for	much	attention	and	comments	taken	from	
footplate	staff.		The	footplate	itself	was	cantilevered	out	from	the	firebox	backplate,	towards	
the	tender		….	“	
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One	design	change	that	did	come	out	of	this	unfortunate	
experience	was	the	decision	to	replace	the	fluted	section	coupling	
rods	with	plain	section	rods,	having	a	uniform	thickness	of	1	5/8ins	
along	its	length.	

It	would	not	be	true	to	say	that	roller	bearings	were	the	cause	of	
the	problems	with	those	first	few	Britannias,	but	the	initial	
assumptions	about	the	use	of	existing	workshop	practices	during	
construction	were	probably	incorrect.	

Cab,	Platework	&	Fittings	

	 The	often	repeated	observation	about	the	new	
locomotives	was	that	the	high	running	boards	-	an	obvious	benefit	
to	enginemen	and	maintenance	staff	alike	-	gave	them	an	
‘American’	appearance.		Clearly	this	caused	some	concern	to	the	
followers	of	the	distinctly	British	designs,	where	working	parts	and	
essential	components	were	made	as	inaccessible	as	possible	in	
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many	designs	-	presumably	in	the	interests	of	appearance.			

These	running	boards	were	attached	by	brackets	to	the	side	of	the	
boiler,	but	at	the	leading	end,	a	difference	of	some	3	feet	between	
levels	was	covered	by	a	sloping	plate,	linking	the	front	footplate	
with	the	remainder.		Smoke	deflectors	were	also	fitted	from	new,	
to	all	of	the	class	except	70043	Earl	Kitchener	and	70044	Earl	Haig	
which,	for	a	short	time,	carried	Westinghouse	pumps	on	the	side	
of	the	smokebox.			

As	already	mentioned,	the	layout	of	the	cab	and	fittings	came	in	
for	much	attention	and	comments	taken	from	footplate	staff.		The	
footplate	itself	was	cantilevered	out	from	the	firebox	backplate,	
towards	the	tender,	with	the	intention	being	to	provide	a	firmer	
footing	for	the	fireman	and	eliminate	the	traditional	fall	plate.		
Given	some	of	the	unconventional	design	features	seen	in	the	BR	
Standards,	why	on	earth	some	form	of	mechanical	firing	was	not	
considered	an	option	remains	a	mystery.		One	novelty	in	the	
driving	controls	was	the	use	of	a	reversing	wheel	placed	side	or	
edge	on	to	the	driver.		The	design	team	considered	it	would	be	
easier	to	operate,	but	this	featured	came	in	for	some	criticism	and	
was	not	welcomed	by	many	drivers.		On	the	other	hand,	the	
provision	of	two	water	gauges	was	a	very	welcome	feature.	

The	Minister	of	Transport	–	Alfred	Barnes	–	unveiling	the	name	
“Britannia”	at	Marylebone	Station	
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BR	Standard	locomotives	were	fitted	with	a	range	of	standard	tender	designs,	
with	the	earliest	sporting	the	high	inset	sides	to	the	coal	space	-	reportedly	to	give	
improved	visibility	for	the	driver	when	‘setting	back’	onto	a	train.			

Left	hand	drive	was	always	going	to	be	a	‘difficult’	feature	for	Western	Region	crews,	where	the	GWR	had	always	adopted	right	hand	drive.		In	addition,	
the	regulator	arm	was	not	mounted	in	the	traditional	location,	in	the	centre	of	the	firebox	back,	but	on	the	driver’s	side,	connected	to	the	external	
rodding,	which	was	a	prominent,	visible	feature	along	the	boiler	side.		The	regulator	was	actuated	by	a	sideways	movement	of	the	left	hand	-	yet	
another	unconventional	approach	-	although	some	of	the	LNER	pacifics	had	been	fitted	with	pull	out	regulators,	so	here	too	there	was	little	operational	
experience.		On	the	whole	though,	the	cab	layout	and	accommodation	was	certainly	an	improvement	over	many	of	the	existing	designs,	improving,	so	
far	as	was	possible,	a	harsh	working	environment.	

BR1	Tender	as	fitted	to	70013.	
Photo	by:	Phil	Sangwell	

Tenders	

BR	Standard	locomotives	were	fitted	with	a	range	of	standard	tender	designs,	with	the	
earliest	sporting	the	high	inset	sides	to	the	coal	space	-	reportedly	to	give	improved	
visibility	for	the	driver	when	‘setting	back’	onto	a	train.		The	first	type	fitted	to	the	
Britannias	were	of	this	design	originally,	designated	type	BR1,	they	carried	7	tons	of	coal	
and	4,250	gallons	of	water	on	a	14ft	0ins	wheelbase.		Overall,	there	were	three	different	
types	attached	to	these	pacifics,	with	later	styles	having	flush	sides	and	sporting	coal	
pushers	to	assist	the	fireman.		The	tenders	fitted	to	the	class	from	new	were	as	follows:	
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The	tenders	were	constructed	using	a	mixture	of	rivetting	and	welding	
techniques,	with	the	coal	and	water	tanks	supported	on	brackets	fixed	to	
the	tender	frames	and	buffer	beams.		Like	the	engine	proper,	the	
tenders	were	fitted	with	roller	bearing	axleboxes	on	all	axles,	with	
conventional	overhung	leaf	springs	providing	the	main	suspension.		
Beneath	the	tanks	and	between	the	frames	provision	was	made	for	
fitting	water	pick-up	gear	on	all	tenders,	but	it	was	not	always	fitted.		
The	BR1A	tender	type	was	essentially	the	same	in	main	dimensions,	but	
with	the	water	tank	capacity	increased	to	5,000	gallons.		Unlike	the	BR1	
and	BR1A	tender	types	the	final	design	paired	with	the	class	was	flush	
sided,	without	the	usual	inset	sides	to	the	coal	space,	carrying	9	tons	of	
coal	and	4,725	gallons	of	water.	

The	final	tender	type	fitted	was	designated	type	BR1D,	and	also	carried	9	
tons	of	coal	and	4,725	gallons	of	water.		Two	other	differences	were	
included	in	the	BR1D	tenders	–	a)	The	lack	of	inset	sides,	and	b)	the	
fitting	of	a	coal	pusher,	to	assist	the	fireman	in	bringing	coal	to	the	front	
of	the	tender.		These	were	built	for	the	final	10	locomotives,	from	the	
1953	building	programme,	and	delivered	for	working	the	London	
Midland	and	Scottish	Regions.	

Simple	bar	and	spring	drawgear	on	tenders	was	traditionally	nearly	
always	complemented	by	the	fitting	of	safety	chains,	but	in	the	
Britannias,	due	to	the	use	of	a	cantilever	floor	these	were	not	considered	
essential.		Hindsight	is	a	wonderful	thing,	coupled	with	the	irony	of	the	
fact	that	one	of	the	earliest	‘teething	troubles’	with	the	class	were	one	
or	two	instances	of	locomotives	parting	company	with	their	tenders!!		To	
illustrate	the	point	in	1957,	70012	John	of	Gaunt	was	hauling	an	express,	
on	one	of	its	regular	diagrams	on	the	Eastern	Region’s	GE	Section,	when	
passing	Ilford	the	locomotive	parted	company	with	the	tender.		The	train	
of	course	ground	to	a	halt	as	the	brakes	took	effect,	but	a	similar	
incident	on	the	down	‘Palatine’	with	another	member	of	the	class,	near	
Hazel	Grove	resulted	in	a	redesign	and	strengthening	of	the	engine	to	
tender	drawgear.		Following	the	modifications,	no	further	incidents	were	
recorded.	

Relatively	clean	‘Brit’	70017	heading	back	to	
Blackpool	Central,	sporting	standard	BR1	tender,	
post	1956	livery	and	no	handrails	on	the	smoke	
deflectors.	
Photo:	Frank	Dean	

The	first	diagram	showing	the	as	new	BR	
Standard	7MT	Britannia,	with	original	BR1	

tender,	with	a	capacity	to	carry	7	tons	of	coal	
and	4,250	gallons	of	water.	
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Building	&	Numbering	

Six	of	the	twelve	Standard	designs	were	scheduled	for	construction	in	British	Railways’	1951	programme,	including	the	first	two	batches	of	the	
Britannias,	with	the	remaining	5	batches	scheduled	for	the	1952	and	1953	programmes.		The	original	plans	were	as	follows:	

Operation	&	Performance	

1

Sadly,	this	did	not	go	to	plan,	largely	down	to	an	acute	steel	shortage,	a	
cut-back	of	40%	in	the	building	programme	was	decided	on,	which	in	
turn	led	to	a	gap	of	almost	a	year	between	the	delivery	of	70024	in	
October	1951	and	70025	in	September	1952.		Having	said	that,	strictly	
speaking,	only	seven	of	the	planned	1952	build	did	not	appear	until	1953.		
The	worst	affected	locomotives	were	from	batches	6	and	7,	which	did	
not	appear	until	mid	to	late	summer	1954.	

	

2

Construction	costs	rose	by	almost	30%	over	this	time,	with	the	first	
locomotives	from	batches	1	and	2	built	at	a	cost	of	£17,520	each,	whilst	this	
had	risen	to	£22,600	for	the	last	two	batches	in	1954.		The	total	cost	of	
these	locomotives	was	a	little	over	£1	million.		Interestingly,	by	way	of	
comparison,	when	70000	Britannia	was	purchased	by	the	Britannia	
Locomotive	Society	in	1970,	it	cost	a	mere	£4,100	-	even	that	is	a	far	better	
depreciation	rate	than	that	afflicting	cars	and	lorries.	

The	building	and	withdrawal	dates	are	listed	in	the	table	on	the	following	
page.	

The	second	diagram,	showing	the	BR1D	tender,	with	
increased	coal	and	water	capacity,	and	fitted	with	the	‘coal	
pusher’.	

The	third	and	final	diagram,	showing	the	BR1A	tender,	
with	increased	coal	and	water	capacity,	but	retaining	

the	inset	sides.	
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Service	History	

1

In	Festival	of	Britain	year,	engine	No.	70000	
Britannia	was	named	by	the	then	Minister	of	
Transport,	the	Rt.	Hon.	Alfred	Barnes	MP	at	
Marylebone	Station	on	30th	January	1951.			
Interestingly,	the	name	was	originally	carried	by	one	
of	Stanier’s	Jubilee	Class	4-6-0s,	No.	45700,	which	
was	renamed	Amethyst	in	September	1951,	
commemorating	the	exploits	of	the	Royal	Navy	
frigate	in	the	“Yangtze	Incident”	in	1949.		Generally	
though,	the	Britannias	naming	followed	no	particular	
theme,	with	the	nameplates	themselves	cast	in	brass	
with	4	ins	high	letters	on	a	red	background,	except	
for	70048,	which	had	aluminium	plates.		The	only	
other	significant	name	change	was	the	replacement	
of	the	original	plates	carried	by	70010	Owen	
Glendower	in	1966	when	the	Welsh	version,	“Owain	
Glyndwr”	was	fitted.			

The	first	Britannias	were	allocated	to	the	Eastern	
Region	and	were	an	instant	success,	running	services	
on	the	former	GER	main	line	between	London’s	
Liverpool	Street	terminus,	Ipswich	and	Norwich.		In	
fact,	the	allocation	of	Britannias	to	this	route	was	an	
instrumental	factor	in	the	operating	authorities	
being	able	to	introduce	a	fixed	interval	timetable,	
with	the	fastest	runs	reaching	Ipswich	in	76	minutes.		
On	the	statistical	front,	during	its	first	week	of	
operation,	70013	Oliver	Cromwell	chalked	up	around	
3,000	miles	on	these	intensive	rosters	and	the	
Eastern	Region	claimed	that	the	down	“Broadsman”	
was	actually	the	fastest	train	in	Britain	at	that	time.		
This	success	was	not	universal,	and	the	very	public	
incidents	with	wheels	shifting	on	axles	and	tenders	
parting	company	with	the	locomotive	were	not	good	
for	the	image	of	the	new	locomotives.		However,	
they	won	over	many	crews	and	operating	authorities	
from	their	initial	allocations	to	the	Eastern	and	

2

Western	Regions,	with	a	handful	transferred	to	the	Southern	Region	in	the	early	1950s.		These	were	actually	in	exchange	for	West	Country	pacifics	
sent	to	the	Eastern	Region,	to	support	the	intensive,	regular	interval	workings	mentioned	above.	

All	of	the	class	were	assigned	to	the	LMR	for	maintenance	and	repairs,	with	only	12	of	the	class	in	total,	originally	intended	for	normal	operation	on	
London	Midland	metals.		The	majority	of	the	class,	23,	were	intended	for	the	Eastern	Region,	with	15	sent	to	the	Western	Region	and	5	were	sent	
north	to	Scotland,	with	none	planned	for	the	Southern	Region.		The	use	of	the	three	engines	transferred	to	Southern	metals	saw	their	most	common	
workings	on	the	Eastern	Section,	including	the	prestigious	“Golden	Arrow”	service.		Sadly	it	was	whilst	working	this	train	that	the	first	occurrence	of	
wheel	shifting	took	place,	at	speed	near	Headcorn,	with	No.70004	William	Shakespear	in	charge.		The	class	was	on	the	whole,	popular	with	enginemen	
on	the	Southern.	
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2

On	the	London	Midland	Region,	locomotives	70005	John	Milton,	70015	
Apollo	and	70016	Ariel	had	already	been	put	into	use	on	express	workings	
before	the	official	allocations	took	place,	including	the	Irish	Mail.		These	
engines	were	based	at	Holyhead	and,	rather	like	the	Western	Region	stock,	
they	did	not	prove	too	popular	with	the	crews	at	first.		The	London	
Midland	Region	was	also	home	to	the	two	members	of	the	class	used	for	
stationary	and	dynamic	testing;	No.70005	John	Milton	and	No.70025	
Western	Star.		No.70005	was	sent	to	Rugby	soon	after	it	was	built	in	1951	
for	an	extensive	series	of	trials	with	a	variety	of	coals,	then	later	it	was	sent	
north	for	dynamometer	trials	on	the	Settle	and	Carlisle	route.		The	
stationary	tests	were	repeated	in	late	1952	with	70025.		Overall	these	
tests	proved	that	the	design	was	exactly	what	it	had	been	planned	to	be,	
with	the	boiler	proving	an	outstanding	success,	with	a	maximum	
evaporation	rate	of	31,000	lbs	of	steam	per	hour	on	the	plant.		On	trial	
even	this	figure	was	exceeded	-	albeit	sustained	for	only	3/4	of	an	hour	-	
reaching	more	than	37,000	lbs	of	steam	per	hour.		The	maximum	drawbar	
power	output	achieved	was	1,800	dbhp	at	45	mph	and	40%	cut-off.		More	
importantly	perhaps,	the	boilers	efficiency	was	sustained	over	a	wide	
range	of	speeds	that	could	be	achieved	with	one	fireman.			

It	must	be	remembered	too	that	as	these	new	steam	locomotives	were	
coming	out	of	the	works,	the	British	Transport	Commission	were	putting	
together	the	“Modernisation	and	Re-Equipment	Programme”,	with	
widespread	electrification	and	diesel	traction	waiting	in	the	wings.		The	
last	of	the	Britannias	was	built	just	under	a	year	before	the	British	Railways	
modernisation	plans	were	published	in	1955.		Less	than	three	years	after	
the	last	of	the	class	emerged	from	Crewe	Works,	the	first	of	the	new	diesel	
locomotives	was	in	service	and	work	was	underway	on	the	first	stretches	
of	electrified	main	line.	

1

Contrasting	with	this,	the	use	of	Britannias	on	the	Western	Region’s	West	of	
England	main	line	out	of	Paddington	were	least	successful	and	less	popular.		On	
the	other	hand,	in	complete	contradiction,	engines	based	at	Cardiff	Canton	were	
well	liked,	appearing	on	the	“Red	Dragon”	and	“Capitals	United”	expresses.		Old	
Oak	Common,	Plymouth	Laira	and	Newton	Abbot	crews	reported	the	class	as	
hard	riding,	with	much	slipping.		It	seems	that	change	on	ex-GWR	metals	was	
more	difficult	to	implement	than	elsewhere,	despite	the	fact	that	the	Britannias’	
boilers	were	designed	by	the	men	of	Swindon.	

Unfortunately,	the	worst	accident	involving	a	Britannia	took	place	on	Western	
Region	metals	at	Didcot	in	1955,	when	No.70026	Polar	Star	was	working	an	up	
excursion	from	South	Wales.		The	train	was	derailed	on	passing	over	a	facing	
cross-over	at	a	speed	in	excess	of	the	10	mph	restriction	that	was	in	force,	the	
locomotive	careered	down	an	embankment	and	became	embedded	in	soft	
ground.		Worse	still,	11	passengers	were	killed	and	150	injured	in	this	accident.		
In	the	course	of	the	investigation,	the	driver	had	claimed	that	the	smoke	
deflector	handrails	were	obscuring	his	view	of	signals	and	track	ahead.		It	must	be	
noted	of	course	that	signals	were	placed	for	right	hand	drive	operation	on	the	
former	GWR	and	the	Britannias,	like	the	vast	majority	of	steam	engines	in	Britain	
were	left	hand	drive.		As	a	direct	result	of	this	investigation,	these	handrails	were	
removed	from	all	of	the	class	except	No.70032	Tennyson.	

The	now	preserved	70013	Oliver	Cromwell	heading	light	engine	backwards	to	
Cardiff	to	get	coal	and	water.	
Photo:		Ben	Salter	CC	BY	2.0,	

https://commons.wikimedia.org/w/index.php?curid=22446886	

No.	70007	'Coeur	de	Lion'	at	Liverpool	Street	Station	(East	side)	near	
the	end	of	Platform	10.			
By	Ben	Brooksbank,	CC	BY-SA	2.0,	
https://commons.wikimedia.org/w/index.php?curid=12803778			
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Allocations	to	the	Eastern	and	Western	Regions	were	displaced	in	the	early	1960s	by	the	introduction	of	growing	numbers	of	diesel	locomotives,	with	
the	latter	again	showing	its	individuality	with	the	adoption	of	diesel-hydraulic	locomotives.		On	the	Southern	Region,	in	spite	of	the	adoption	under	the	
Modernisation	Programme	of	overhead	electrification	as	the	national	standard,	extensions	to	the	third	rail	DC	systems,	such	as	the	former	LSWR	main	
line	to	Bournemouth	were	progressed.		By	the	early	1960s,	few	Britannias	ventured	away	from	the	London	Midland	Region,	with	the	first	to	be	
withdrawn,	No.	70007	Coeur	de	Lion	taken	out	of	traffic	in	June	1965.		The	last	of	course,	as	we	all	know,	was	70013	Oliver	Cromwell,	last	based	at	
Carnforth	and	hauling	the	final	public	main	line	service	to	be	hauled	under	British	Railways	ownership	in	August	1968.	

All	except	seven	of	the	class	(70000,	70013,	70019,	70026,	70030,	70043	and	70044)	were	based	at	Carlisle	Kingmoor	in	1966	and	1967	and	by	
December	1967,	all	except	70013	had	been	withdrawn.		The	majority	were	cut	up	during	1967	and	1968	by	scrapyards	in	Scotland	at	Airdrie,	
Inverkeithing	and	Shettleston.		Britannia	and	Oliver	Cromwell	remain	today	as	the	preserved	examples	of	this,	perhaps	one	of	the	finest	examples	of	
British	steam	locomotive	types,	bringing	together	a	legacy	of	expertise	in	design	that	proved	its	value	during	its	short,	but	very	successful	career.	

-oOo-	

70045	at	Basingstoke	with	a	Poole	to	Wolverhampton	express,	with	BR1D	
tender,	and	original	smoke	deflectors.			
Photo:	Ben	Brooksbank,	CC	BY-SA	2.0,	

https://commons.wikimedia.org/w/index.php?curid=12803705							

70046	“Anzac”	in	later	years,	running	on	the	northern	section	of	the	West	Coast	
Main	Line.		Electrification	‘flashes’	on	the	smoke	deflector.		70046	was	withdrawn	

in	July	1967	from	Carlisle	Kingmoor	shed.		The	last	home	of	many	‘Brits”.	

An	unusual	feature	tried	on	the	Britannias	was	the	Westinghouse	air-brake,	and	the	‘damage’	
done	to	the	front	of	the	class	with	the	compressors	is	clearly	seen	in	this	view.			

Photo:	Lens	of	Sutton	

70013	“Oliver	Cromwell”	drifimg	along	the	Erewash	Valley	Line.		
One	of	the	two	preserved	examples	of	this	class.			

Photo:	Phil	Sangwell,	CC	BY	2.0,	
https://commons.wikimedia.org/w/index.php?curid=32137067	
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