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A History of the Gresley class P2s

A Design of No. 2007
A Construction & fundraising progress

A Future developments for A1SLT
A Q&A
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Where we have come from?
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Class C10/11
NB Atlantics
¢ double
heading
frequent

_— Edinburgh to
— Aberdeen

Gresley class P1
delivered in
1925¢ 100
wagon trains

{GFGdzS 2F {ANJ bAZ D
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60163 TORNADO

New Steam for the Main Line

No. 2007 2 O1 2 Q uridé& Sondir&tidh iK 1934
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2 8 2 Mikado wheel arrangement
50 sq ft firebox grate

A

A wlentz rotary cam poppet valve gear
A Kylchap chimney/blastpipe arrangement

A

A

w Semistreamlined and a 3ghaped cab front

ACEI| feed water heater wAll-welded tender with spoked wheels

Chime whistle wGill Sans nameplate

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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No. 2001 on test
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At SNCF test plant, Vitgur-Seine near Paris, France

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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New Steam for the Main Line Building Britain’s Most Powerful Steam Locomotive Recreating Gresley's last design

“COCK O' THE NORTH " IN
CHOCOLATE.

A chocolate model of the LN.ER.
Company’s latest super-locomotive, “ Cock
o' the North."” has been placed in the shop
window at 68 High Street, Dundee, of
James Keiller & Son, Ltd.

Noarly four feet in length, the model is
made oxactly to scale, and reproduces faith.
fully the huge boiler and diminutive funnel
of the engine.  An engine-driver dressed as
Santa Claus is peeping from the cabin, while
the tender is packed with chocolates instead
of coals,

/[ 201 2 Q waskh® onty 2NNER K
locomotive to have a Spitfire named after
during WWII

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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New Steam for the Main Line Building Britain’s Most Powerful Steam Locomotive Recreating Gresley's last design

No. 2004
Mons Meg
- bypass
valve to
divert
exhaust

i from the

: blastpipe

No. 2006Wolf
of Badenoch
longer

_..= combustion
i+ chamber in
firebox-

prototype for

No. 2005Thane of Fifesingle chimney

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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New Steam for the Main Line Building Britain’s Most Powerful Steam Locomotive Recreating Gresley's last design

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 w§
the ACFI feed water heater removed and its poppet
valves replaced with Walschaerts/Gresley valve gea

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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New Steam for the Main Line Building Britain’s Most Powerful Steam Locomotive Recreating Gresley's last design

Why build a new P27

A To realise the potential of the original Gresley design

A The most powerful express passenger steam locomotives to

operate in the UK
A All rebuilt as Pacifics in 1943/44 and scrapped by 1961
A Fills one of the most significant gaps in preserved steam

ACKS dGLINROS&aaAzy G2 O0KS LI Ay

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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New Steam for the Main Line Building Britain’s Most Powerful Steam Locomotive Recreating Gresley's last design

A P2 in the 2ZLcentury

A Powerful locomotive capable of running on large part of the

national network
A Increased haulage capacity
A Perth to Inverness
A Exeter to Plymouth
A Similar outputs toTornadoc 110+ miles between water stops

A 75mph but potential for slightly higher.

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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New Steam for the Main Line Building Britain's Most Powerful Steam Locomotive Recreating Gresley's last design

Why this team?

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

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

A Tornadois now successfully operating on the main line with her
own dedicated support coach

A The Trust is now debt free, having purchased the tender from WCC
in May 2018

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

e S A o M, - A )

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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Our mission

B

0To develop, build and
operate an improved
Gresley class P2 Mikadc
steam locomotive
for main line and
preserved railway use

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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New Steam for the Main Line Building Britain's Most Powerful Steam Locomotive Recreating Gresley's last design

Key design principles

wAesthetically similar to No.20012 O1 2 Q G KS b 2 NJ
«Vhole locomotive to be drawn in 3D CAD

wEXisting design to be used excepit:
wAlterations to alleviate known problems with original design

wChanges required to meet modern operating requirements
wEquivalenfTlornadodesign to be used where appropriate
wimprovements to assist maintenance and-tifgcle costs
wMaterials at least equal to and preferably better than original
wAchievement of compliance with rail industry standards.

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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New Steam for the Main Line Building Britain’s Most Powerful Steam Locomotive Recreating Gresley's last design

22

Tony & Gill Lord scanning P2
drawings at the NRM

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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New Steam for the Main Line Building Britain's Most Powerful Steam Locomotive Recreating Gresley's last design

Green: Tornadodesign

Red: major redesign
Purple: modified V2 pony truck design
Blue: cylinders and valves

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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New Steam for the Main Line Building Britain's Most Powerful Steam Locomotive Recreating Gresley's last design

Green: Tornado design

Red: major redesign

Purple: modified V2
pony truck design

Blue: cylinders and
valves

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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New Steam for the Main Line Building Britain’s Most Powerful Steam Locomotive Recreating Gresley's last design

Green: Tornadodesign, Red: major redesign
Purple: modified V2 pony truck desigijlue: cylinders and valves
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New Steam for the Main Line Building Britain’s Most Powerful Stea comotive Recreating Gresley's last design

Principle areas of redesign

A Develop improved pony truck and frame design using
VAMPIREmodelling data to confirm ride characteristics

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

A Investigate and reduce risk of crank axle failure
apparent in original design

A Investigate and confirm design and method of
construction of cylinderscast versus fabrication.

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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New Steam for the Main Line Building Britain's Most Powerful Steam Locomotive Recreating Gresley's last design

Other design changes

A Use of diagram 118%ornadoboller
A Use of Al type Timken roller bearings
A Substitution of fabricated frame stays for original cast design

A Modification of brake system from vacuum only to BR type du
air/vacuum installation

A Incorporation of rocking grate and hopper ashpan
AwSRdzOS 2@0SN)I ff KSAIKG G2 02
loading gauge

A Fit modern comprehensive electrical system and safety
equipment.

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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Construction

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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New Steam for the Main Line Building Britain's Most Powerful Steam Locomotive Recreating Gresley's last design

Project Plan

We maintain a project plan running into 890
lines and several feet long when printed!

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

This, coupled with the fundaising profile
suggests that completion by end of 2028 is
more realistic.

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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James May (fronfop Gear
and The Grand Tolimakes

| the first component at
Darlington Locomotive Works

on 20" February 2014

The completed smokebox da

33

© 2025 The Al Steam Locomotive Trust. All rights reserved. 33
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New Steam for the Main Line Building Britain’s Most Powerful Steam Locomotive Recreating Gresley's last design

A Over £4m raised by A1SLT since 199¢% The Founders Club

) A Regular donations by Covenant
A Tornadoconstruction A Sponsoring a component by Dedicated Donation
A E21249 support coach overhaul A  commercial sponsorship
and conversion A The Boiler Club
A Ongoing maintenance and A~ The Mikado Club
A The Cylinder Club Monobloc Club
overhaul A The Motion Club
A £10m if include volunteer time A Tender Club
A Vulcan to the Sky raised over £7mto A Pony Truck Club
get Vulcan XH558 back into the air ~ ~+  Turbo Gen Club
A The Injectors Club
A Welsh Highland Railway raised over 4 vawe Gear Club
£25m to reopen a 25 mile railway. A Support Coach Club
A Loan finance
A Legacies
A Grants.

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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60163 TORNADO

New Steam for the Main Line

A £10pm by standing order

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

A GAD makes every £10 worth £12.50

A Target of 2,000 £10 equivalents to
raise £2m
A Over 900 Covenantors already signed

up worth over £100k per annum
iIncluding gift aid.

D Zsteam.corn

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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The Founders Club

A We estimated that the préaunch phase would require at least
£100,000

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

A These funds were intended to be used to get the project to the
LI2AYUO 2F OdzidAy3d b2d HanT Q&

Membership of The Founders Club has now closed but exceede
360, worth over £450,000

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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New Steam for the Main Line Building Britain’s Most Powerful Steam Locomotive Recreating Gresley's last design

{ANJ bA3ISt DNBaft Seée Qa 3INIMyyRGL2 Vy &

i“m “Ulh.

Ben and Tim Godfrey start the profiler

© 2025 The Al Steam Locomotive Trust. All rights reserved. 40 40
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New Steam for the Main Line Building Britain's Most Powerful Steam Locomotive Recreating Gresley's last design
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Frame plates CNC machined direct from CAD A flat pack arrives in Darlington
RN} gAy3a o6& . 2NRQ C2dzy RNE

© 2025 The Al Steam Locomotive Trust. All rights reserved. 42 42
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New Steam for the Main Line Building Britain's Most Powerful Steam Locomotive Recreating Gresley's last design

minnn
CARTAZZI

e HORN

BLOCKS

FRAME STAY
BETWEEN
INNER AND
OUTER REAR

FRAMES

DRAG BOX
WING
BRACKET

FRAME
STAY AND
FIREBOX
SUPPORT

FIREBOX
STEADY -
BRACKET

COMBINED BRAKE
HANGER BRACKET [
AND FIREBOX | ' &
SUPPORT SPRIG CASING
” 1’ FOR DOUBLE
oA BUFFER

4

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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Fabricated frame stays

Original cast frame stay

Fabricated frame stay modified to carry
air pump and air brake cylinder

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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New Steam for the Main Line Building Britain's Most Powerful Steam Locomotive Recreating Gresley's last design

Last major frame stay

nearlng completlon.

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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New Steam for the Main Line Building Britain's Most Powerful Steam Locomotive Recreating Gresley's last design

Frame progress
.v ) ‘

Oy IAYSQa FTNIY
major frame stays, brackets,
horn blocks, axle boxes &
buffers cast and fitted using
around 1,000 driven bolts.

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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New Steam for the Main Line Building Britain's Most Powerful Steam Locomotive Recreating Gresley's last design

e—— _’_’.\

Cylinders

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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New Steam for the Main Line Building Britain's Most Powerful Steam Locomotive Recreating Gresley's last design
g 8 Y 8

Cylinders

A P2 cylinders were 2in wider overall than Al cylinders

A Modern track has reduced clearance between rails and
platforms

A No. 2007 must be no wider thdfornadoto retain route
clearance

A 250psi boiler permits reduction in cylinder diameter t&/4®
to maintain tractive effort

A Use of fabricated steel instead of cast iron will enable No. 200
cylinders to be no wider than those diornado.

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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New Steam for the Main Line Building Britain's Most Powerful Steam Locomotive Recreating Gresley's last design

The Cylinder Club

A Manufacturing the cylinder
block will cost arewuina £100,000

A We are sezkn7y at 'cast 100
peoni=2 £asin uonating £1,000
(p.us Cift Aid) in up to eight
zayments of £125pm by
standing order

A Special benefits for members of
The Cylinder Club.

100 members, with around £120,000
pledged

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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New Steam for the Main Line Building Britain’s Most Powerful Stea notiv Recreating Gresley's last design

The Monobloc Club

The design & construction of the
cylinder block is costing a lot
more than originally estimated
and we have therefore decided t
launch The Monobloc Club to
raise an initial target of £250,00C
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 0,000 pledged

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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New Steam for the Main Line Building Britain's Most Powerful Steam Locomotive Recreating Gresley's last design

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.

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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Recreating Gresley's last design

Cylinder block

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

7

. g

I
|

I’

|

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

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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Cylinder block

The three cylinders were tack

weldedtogether creating the first —_—
Monobloc since the 1940s and weig '
around 5 tons. Once the dimensions P s
were checked, there followed a two | ANET |
week long welding process, then twgs -

weeks of being stress relieved.

Proving this method was obviously =

vital for the P2, but the next build 4 . *
project- the V4- will also require a Zererm |5 SRR :
fabricated monobloc cylinder. This Zaade ey I EEa o B
method could also be applied to
heritage locomotives, such as the VZ.

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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s

Valve gear

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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Valve gear

A No. 2001 was at first equipped with Lentz rotary cam poppet valve
gear

Originally with continuously variable caff

Modified to stepped cams providing limited cut off settings following
excessive wear on original cams

Resulted in reduction in economy due to wide steps irofiand
continued problems with high wear rate

Investigated an improved version of Lentz/Franklifalschaertor
BritishCaprottias developed for No. 710@uke of Gloucester

Major design study has confirmed selection of improved
Lentz/Franklin valve gear.

e S A o M, - A )

o T o o P>

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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Franklin version of Lentz gear with infinitely variable cams

- ety 4 e T ) ) - -
- A A AN, - A, . .
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Valve gear

A There are very few detailed drawings in existence of the valve
and reversing gear fitted to No. 2001

A However, at the same time as the Associated Locomotive
Equipment Company (ALH)olders 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

A Copies of detail drawings have been sourced from SAR
originals.

© 2025 The Al Steam Locomotive Trust. All rights reserved.

(310)



e e Pt s b e
, =mnfF

A

| aaa BT RALWAT

.._-L=.4A‘:.¢.ﬂ.§~'.='-..‘.h-‘l_\__ng.. (i 2t o -l " o
60163 TORNADO 2007 PRINCE OF WALES 3403 HIGHLANDER

New Steam for the Main Line Building Britain’s Most Powerful Steam Locomotive Recreating Gresley's last design

Shortage of original P2 Lentz valve gear drawings

47
L

P i

South African 15E class similar in size and built in 1934/5 with Lentz valves.

© 2025 The Al Steam Locomotive Trust. All rights reserved.



e

— ) o 4 - -
A A AN, - A, . .

60163 TORNADO 2007 PRINCE OF WALES 3403 HIGHLANDER

New Steam for the Main Line Building Britain’s Most Powerful Steam Locomotive Recreating Gresley's last design

) /Q*’
AR AN

=

3

© 2025 The Al Steam Locomotive Trust. All rights reserved.



A

et et ot st bl e s,
— nfF
| s

24 WTI RALWATY

DY TR R Y S e e ey

60163 TORNADO 2007 PRINCE OF WALES 3403 HIGHLANDER

New Steam for the Main Line Building Britain's Most Powerful Steam Locomotive Recreating Gresley's last design
g 8 Y 8

LI

) ~ - 4 . =
- * et - - _— —_
- v v e — N L1 T * P———N

© 2025 The Al Steam Locomotive Trust. All rights reserved.

63



60163 TORNADO 2007 PRINCE OF WALES 3403 HIGHLANDER

New Steam for the Main Line Building Britain’s Most Powerful Steam Locomotive Recreating Gresley's last design

Where it fits in the cylinder block

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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Poppet valve cam boxProgress

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 onethird 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 camboxand screw

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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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)

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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Smokebox and chimney

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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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 fromCorTersteel to
Improve corrosion resistance.

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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Recreating Gresley's last design

The antivacuum 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 3t

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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Smokebox

Beading for the smoke lifting plates is
formed and the lifting plate joint strip
made and fitted.

© 2025 The Al Steam Locomotive Trust. All rights reserved. 70
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Double Kylchap chimney

- Chimney casting from

»

3D CAD model of chimney

Spheroidal Graphite Iron

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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Fittings and pipework

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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Recreating Gresley's last design

Over £00,000 already raised

From as little as £25 to in excess of
£50,000

Payable either as a single donation
or monthly by standing order

Regular release of components

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

GAD also applies making every
eligible donation worth 25% more

Launched in July 2014 with a target
of raising £560,000.

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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Injector control valves Cartazzi bottom wedge
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Steam fittings under way

Injector control valve machining

© 2025 The Al Steam Locomotive Trust. All rights reserved.
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