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Welcome



        4
© 2025 The A1 Steam Locomotive Trust.  All rights reserved.           4

Agenda

ÅHistory of the Gresley class P2s

ÅDesign of No. 2007

ÅConstruction & fundraising progress  

ÅFuture developments for A1SLT

ÅQ&A  
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Where we have come from?
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A1SLT launch, Railway Institute, York, 17th November 1990



        7
© 2025 The A1 Steam Locomotive Trust.  All rights reserved.           7

IŜǊŜΩǎ ƻƴŜ ǿŜ ƳŀŘŜ ŜŀǊƭƛŜǊΗ



© 2019 The A1 Steam Locomotive Trust.  All rights reserved.           8              © 2025 The A1 Steam Locomotive Trust.  All rights reserved.           8

.ǳƛƭŘƛƴƎ .ǊƛǘŀƛƴΩǎ aƻǎǘ tƻǿŜǊŦǳƭ {ǘŜŀƳ [ƻŎƻƳƻǘƛǾŜ

History of the Gresley 
class P2s
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More power required

Gresley class A3 ς final deliveries in 1934

Class C10/11 
NB Atlantics 
ς double 
heading 
frequent 
Edinburgh to 
Aberdeen

Gresley class P1 
delivered in 
1925 ς 100 
wagon trains 

{ǘŀǘǳŜ ƻŦ {ƛǊ bƛƎŜƭ DǊŜǎƭŜȅ ŀǘ YƛƴƎΩǎ /Ǌƻǎǎ 
station
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No. 2001 /ƻŎƪ ƻΩ ǘƘŜ bƻǊǘƘ under construction in 1934
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The finished article, May 1934

Å 2-8-2 Mikado wheel arrangement

Å 50 sq ft firebox grate

Å Kylchap chimney/blastpipe arrangement

Å ACFI feed water heater

Å Chime whistle

ωLentz rotary cam poppet valve gear

ωSemi-streamlined and a V-shaped cab front

ωAll-welded tender with spoked wheels

ωGill Sans nameplate
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/ƻŎƪ ƻΩ ǘƘŜ bƻǊǘƘ unveiled to the press
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No. 2001 on test

At SNCF test plant, Vitry-sur-Seine near Paris, France

!ǘ YƛƴƎΩǎ /Ǌƻǎǎ ǿƛǘƘ ƛƴŘƛŎŀǘƻǊ ǎƘŜƭǘŜǊ ŦƛǘǘŜŘ
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ΨDƛŀƴǘ ƭƻŎƻƳƻǘƛǾŜΩ ŀ ŎŜƭŜōǊƛǘȅ ŘǳǊƛƴƎ ǘƘŜ мфолǎ

/ƻŎƪ ƻΩ ǘƘŜ bƻǊǘƘ was the only LNER 
locomotive to have a Spitfire named after 
during WWII 
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No. 2002 Earl Marischal, the conventional sister, completed October 1934
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And then came the streamliners ς June to September 1936

No. 2003 Lord President  - first of the streamliners

No. 2004 
Mons Meg 
- bypass 
valve to 
divert 
exhaust 
from the 
blastpipe

No. 2005 Thane of Fife - single chimney

No. 2006 Wolf 
of Badenoch - 
longer 
combustion 
chamber in 
firebox - 
prototype for 
¢ƻǊƴŀŘƻΩǎ 
boiler
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Nos. 2001/2 rebuilt as streamliners in 1936/7
No. 2002 entered Doncaster Works in 
October 1936 for its first heavy repair and 
also received a streamlined front end

No. 2001 was similarly treated in September 1937 with 
the ACFI feed water heater removed and its poppet 
valves replaced with Walschaerts/Gresley valve gear 
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¢ƘƻƳǇǎƻƴΩǎ ǳƴƎŀƛƴƭȅ ǊŜōǳƛƭŘ
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Why build a new P2?

ÅTo realise the potential of the original Gresley design

ÅThe most powerful express passenger steam locomotives to 

operate in the UK

ÅAll rebuilt as Pacifics in 1943/44 and scrapped by 1961

ÅFills one of the most significant gaps in preserved steam

Å¢ƘŜ άǇǊƻŎŜǎǎƛƻƴ ǘƻ ǘƘŜ ǇƭƛƴǘƘέ ŎƻƴǘƛƴǳŜǎΦ
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A P2 in the 21st century

Å Powerful locomotive capable of running on large part of the 

national network

Å Increased haulage capacity

ÅPerth to Inverness

ÅExeter to Plymouth

Å Similar outputs to Tornado ς 110+ miles between water stops

Å 75mph but potential for slightly higher.
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Why this team?

Å The team behind No. 2007 includes the key people behind the 
building and operation of Tornado as well as a number of new 
people

Å There is significant commonality of components between No. 
60163 and No. 2007

Å Tornado is now successfully operating on the main line with her 
own dedicated support coach

Å The Trust is now debt free, having purchased the tender from WCCP 
in May 2018

ÅWe have the expertise, the track record and a plan... but we need 
your help to raise £6m to construct No. 2007.
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Our mission

άTo develop, build and 

operate an improved

Gresley class P2 Mikado 

steam locomotive

for main line and 

preserved railway useέ
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Design
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Key design principles

ωAesthetically similar to No.2001 /ƻŎƪ ƻΩ ǘƘŜ bƻǊǘƘ

ωWhole locomotive to be drawn in 3D CAD

ωExisting design to be used except:

ωAlterations to alleviate known problems with original design

ωChanges required to meet modern operating requirements

ωEquivalent Tornado design to be used where appropriate

ωImprovements to assist maintenance and life-cycle costs

ωMaterials at least equal to and preferably better than original

ωAchievement of compliance with rail industry standards.
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Lǘ ǎǘŀǊǘǎ ǿƛǘƘ ǘƘŜ ŘǊŀǿƛƴƎǎΧ

Tony & Gill Lord scanning P2 
drawings at the NRM



        26
© 2025 The A1 Steam Locomotive Trust.  All rights reserved.           26

Commonality with Tornado and new design

Green:  Tornado design
Yellow : minor redesign
Red:  major redesign
Purple: modified V2 pony truck design
Blue: cylinders and valves
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Detailed design - Commonality with Tornado and new design

27

Green:  Tornado  design

Yellow : minor redesign

Red:  major redesign

Purple: modified V2 

pony truck design

Blue: cylinders and 

valves
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Detailed design - Some more views

28

Green:  Tornado design, Yellow : minor redesign, Red:  major redesign
Purple: modified V2 pony truck design, Blue: cylinders and valves
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Principle areas of redesign

ÅDevelop improved pony truck and frame design using 
VAMPIRE® modelling data to confirm ride characteristics

ÅInvestigate and confirm valve gear to be fitted  choices 
are: improved Lentz/Franklin, Walschaerts or British 
Caprotti

ÅInvestigate and reduce risk of crank axle failure 
apparent in original design

ÅInvestigate and confirm design and method of 
construction of cylinders - cast versus fabrication.
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Other design changes
ÅUse of diagram 118A Tornado boiler

ÅUse of A1 type Timken roller bearings

ÅSubstitution of fabricated frame stays for original cast design

ÅModification of brake system from vacuum only to BR type dual 
air/vacuum installation

ÅIncorporation of rocking grate and hopper ashpan

ÅwŜŘǳŎŜ ƻǾŜǊŀƭƭ ƘŜƛƎƘǘ ǘƻ ŎƻƳǇƭȅ ǿƛǘƘ ƳƻŘŜǊƴ άƎƻ ŀƴȅǿƘŜǊŜέ 
loading gauge

ÅFit modern comprehensive electrical system and safety 
equipment.
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Construction
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ÅWe maintain a project plan running into 890 
lines and several feet long when printed!

Å The plan presently shows that substantial 
completion by the end of 2027 is theoretically 
possible but requires access to resource levels 
which are presently not available

Å This, coupled with the fund-raising profile 
suggests that completion by end of 2028 is 
more realistic.

Project Plan
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The first parts appear!

The completed smokebox dart

James May (from Top Gear 

and The Grand Tour) makes 

the first component at 

Darlington Locomotive Works 

on 20th February 2014
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ϻсƳ ǎƻǳƴŘǎ ŀ ƭƻǘ ƻŦ ƳƻƴŜȅ ōǳǘΧ

Å Over £4m raised by A1SLT since 1990

Å Tornado construction

Å E21249 support coach overhaul 
and conversion

ÅOngoing maintenance and 
overhaul

Å £10m if include volunteer time

Å Vulcan to the Sky raised over £7m to 
get Vulcan XH558 back into the air

Å Welsh Highland Railway raised over 
£25m to re-open a 25 mile railway.

Å The Founders Club

Å Regular donations by Covenant

Å Sponsoring a component by Dedicated Donation

Å Commercial sponsorship

Å The Boiler Club

Å The Mikado Club

Å The Cylinder Club + Monobloc Club

Å The Motion Club

Å Tender Club

Å Pony Truck Club

Å Turbo Gen Club

Å The Injectors Club 

Å Valve Gear Club

Å Support Coach Club

Å Loan finance 

Å Legacies

Å Grants.
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The plan in 1990 ς an A1 for the price of a pint!
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Covenanting ς a P2 for the price of a pint!

Å£10pm by standing order

ÅPrice of a pint in North East now 
£3.50 (up from £1.65 in 1990)

ÅGAD makes every £10 worth £12.50

ÅTarget of 2,000 £10 equivalents to 
raise £2m

ÅOver 900 Covenantors already signed 
up worth over £100k per annum 
including gift aid.
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Frames
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The Founders Club

ÅWe estimated that the pre-launch phase would require at least 
£100,000

ÅWe sought at least 100 people each donating £1,000 in up to 
four payments of £250 by standing order

ÅThese funds were intended to be used to get the project to the 
Ǉƻƛƴǘ ƻŦ ŎǳǘǘƛƴƎ bƻΦ нллтΩǎ ŦǊŀƳŜǎ

Membership of The Founders Club has now closed but exceeded 
360, worth over £450,000
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The frame plate material is rolled 23rd April 2014
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{ƛǊ bƛƎŜƭ DǊŜǎƭŜȅΩǎ ƎǊŀƴŘǎƻƴǎ ǎǘŀǊǘ ǘƘŜ ǇǊƻŦƛƭƛƴƎ ƻƴ нмst May 2014

Ben and Tim Godfrey start the profiler
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Frame plates

Frame plates CNC machined direct from CAD 
ŘǊŀǿƛƴƎǎ ōȅ .ƻǊƻΩ CƻǳƴŘǊȅ

A flat pack arrives in Darlington
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Frame assembly and bending
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Polystyrene patterns for frame castings ς castings completed
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Fabricated frame stays

Original cast frame stay

Fabricated frame stay modified to carry 

air pump and air brake cylinder
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Frame progress

Last major frame stay 
nearing completion.
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Frame progress

9ƴƎƛƴŜΩǎ ŦǊŀƳŜǎ ŜǊŜŎǘŜŘΤ ŀƭƭ 
major frame stays, brackets, 
horn blocks, axle boxes & 
buffers cast and fitted using 
around 1,000 driven bolts. 
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Cylinders
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Cylinders

ÅP2 cylinders were 2in wider overall than A1 cylinders

ÅModern track has reduced clearance between rails and 

platforms

ÅNo. 2007 must be no wider than Tornado to retain route 

clearance

Å250psi boiler permits reduction in cylinder diameter to 193/4in 

to maintain tractive effort

ÅUse of fabricated steel instead of cast iron will enable No. 2007 

cylinders to be no wider than those on Tornado.
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The Cylinder Club

ÅManufacturing the cylinder 
block will cost around £100,000

ÅWe are seeking at least 100 
people each donating £1,000 
(plus Gift Aid) in up to eight 
payments of £125pm by 
standing order

Å Special benefits for members of 
The Cylinder Club.

100 members, with around £120,000 
pledged
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The Monobloc Club

The design & construction of the 

cylinder block is costing a lot 

more than originally estimated 

and we have therefore decided to 

launch The Monobloc Club to 

raise an initial target of £250,000 

from 250 supporters each 

donating £1,000 plus Gift Aid (in 

up to eight payments of £125) to 

fund its construction.  

91 members, with around £90,000 pledged
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Cylinders

Redesign of the Monobloc 
cylinders used on No.2001 
as a fabrication using steel 
castings, tube and plate 
and improved 
thermodynamic 
performance has been 
completed and the 
manufacture and testing 
has now been completed.
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Cylinder block

The three cylinders placed together
The three cylinders placed 
together to check alignment, 
clearances and to ensure 
preparations are complete for 
welding to create the 
Monobloc 

The assembly was strapped 
together so the dimensions 
could be measured with a 
Faro arm.  
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Cylinder block

The three cylinders were tack 
weldedtogether creating the first 
Monobloc since the 1940s and weigh 
around 5 tons. Once the dimensions 
were checked, there followed a two 
week long welding process, then two 
weeks of being stress relieved. 
Proving this method was obviously 
vital for the P2, but the next build 
project - the V4 - will also require a 
fabricated monobloc cylinder. This 
method could also be applied to 

heritage locomotives, such as the V2. 
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Cylinder block at October 2022 Convention
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Cylinder block completed, tested, & delivered
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Valve gear
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Valve gear
Å No. 2001 was at first equipped with Lentz rotary cam poppet valve 

gear

ÅOriginally with continuously variable cut-off

ÅModified to stepped cams providing limited cut off settings following 

excessive wear on original cams

Å Resulted in reduction in economy due to wide steps in cut-off and 

continued problems with high wear rate

Å Investigated an improved version of Lentz/Franklin, Walschaerts or 

British Caprotti as developed for No. 71000 Duke of Gloucester

ÅMajor design study has confirmed selection of improved 

Lentz/Franklin valve gear.
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Franklin version of Lentz gear with infinitely variable cams
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Valve gear

ÅThere are very few detailed drawings in existence of the valve 

and reversing gear fitted to No. 2001

ÅHowever, at the same time as the Associated Locomotive 

Equipment Company (ALE) - holders of the Lentz patents -  

were designing the P2 valve gear, they were supplying a large 

order of valve gear for similar sized 15E locomotives in South 

Africa

ÅCopies of detail drawings have been sourced from SAR 

originals.
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Shortage of original P2 Lentz valve gear drawings

South African 15E class similar in size and built in 1934/5 with Lentz valves.
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Copies obtained of 15E valve gear
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Poppet valve cam box

Animation or 

static views
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Where it fits in the cylinder block
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Poppet valve cam box - Progress

Manufacturing drawings for the cambox & its
internal components largely completed, 
designs for lubrication of the valve spindles & 
oil coolers for the camboxes worked up.

The one-third scale 3D printed model of the 
cambox and its internals manufactured.

Meetings held with Warwick University WMG 
to assist in choosing the optimum materials 
for cams and cam followers.
Further advice has been sought on the
most suitable lubricant for camboxes. 3D printed cambox and screw; 
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Valve Gear Club

The valve gear club was launched in April 2024 and has raised 
over £60,000 towards its target of £300,000 from 300 members 
(currently 66 members) 
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Smokebox and chimney
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Smokebox

Thanks to generous 
sponsorship from The Gresley 
Society Trust the smokebox was 
assembled, starting with a kit of 
parts which were profiled and 
rolled from CorTen steel to 
improve corrosion resistance.
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Smokebox
The anti-vacuum valve and superheater 
covers are made and fitted, door hinges 
and fittings mounted enabling a trial fit of 
the smokebox on a temporary frame stay.
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Smokebox

Beading for the smoke lifting plates is 
formed and the lifting plate joint strip 
made and fitted.
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Smokebox door pressed from CorTen steel
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Double Kylchap chimney

3D CAD model of chimney

Chimney casting from 

Spheroidal Graphite Iron
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Fittings and pipework
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Sponsoring a component ς Dedicated Donations
Å From as little as £25 to in excess of 

£50,000

Å Payable either as a single donation 
or monthly by standing order

Å Regular release of components

Å Benefits to include an A4 copy of 
the drawing, a photograph of the 
component, inclusion in the Roll of 
Honour

Å GAD also applies making every 
eligible donation worth 25% more

Å Launched in July 2014 with a target 
of raising £560,000.Over £400,000 already raised
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First bronze castings ordered

Injector control valves Cartazzi bottom wedge
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Steam fittings under way

Injector control valve machining


