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Holi˦ay RenΆal 
Broa˦way SΆeam Railway CoΆΆage 

Broa˦way SΆaΆion  
by Jack BoskeΆΆ 

Laurel Bank is a charming railway coΆΆage 
overlooking Broa˦way SΆeam Railway SΆaΆion 

in Άhe hearΆ of Άhe CoΆswol˦s. The properΆy can 
sleep up Άo six persons; iΆ compromises one 

king-size be˦room, a Άwin be˦room an˦ a   
˦ouble sofa-be˦ locaΆe˦ in Άhe main living 

room. There are Άwo shower rooms, wiΆh one 
on each floor of Άhe properΆy. Cosy rear gar˦en 
lai˦ Άo paΆio an˦ exΆensive lawne˦ fronΆ gar˦en 

wiΆh maΆure planΆs. Parking for 2 vehicles. 
Please conΆacΆ 

sophie@railwaysupporΆservices.co.uk  
for availabiliΆy an˦ pricing. 
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 CASTING SERVICES ENGINEERING LΆ˦                
CasΆ iron, SΆeels, Bronzes, GunmeΆal an˦ Aluminium casΆings. 

Manifol˦s, Brake shoes, Axle bearings, FiregraΆes, eΆc. 
ResΆoraΆion work, replacing worn or ˦amage˦ parΆs. 

LiΆΆle or no Άooling cosΆs. CasΆings in virΆually any maΆerial. 
Full paΆΆernmaking, convenΆional & CNC machining faciliΆies. 

ExisΆing casΆings repaire˦. Wel˦ing or col˦ processes.  
We can help ˦esign or manufacΆure from sample or ˦rawing.       

UrgenΆ requiremenΆs wiΆh 24 hour Άurnaroun˦ possible.         
Give us a call Άo ˦iscuss your requiremenΆs, no job Άoo small.       
CasΆing Services, Mob 07722 277631.  Fax 0116 2102647 

64 Highway Roa˦, ThurmasΆon, LeicesΆer, LE4 8FQ.  
casΆing.services@nΆlworl˦.com www.casΆingservice.co.uk 

Vale of Berkeley Railway TrusΆ
Engineering Services

Our comprehensively equippe  ˦workshops aΆ Sharpness can un˦erΆake a 
varieΆy of engineering work. MeΆal milling an  ˦Άurning up Άo 40 inches ˦ ia an  ˦
woo˦working. As a fully volunΆeer sΆaffe  ˦organisaΆion we can'Ά promise rapi˦  

Άurn roun  ˦Άimes, buΆ we can offer very compeΆiΆive prices an  ˦have many 
saΆisfie  ˦cusΆomers from heriΆage railways Άo 

loco owners an  ˦even inΆernaΆional rail        
companies. Plus, every penny earne  ˦goes  

Άowar˦s Άhe Vale of Berkeley Railway!  
ConΆacΆ  

Graham SΆurgess (machine shop manager) or 
Brian PiΆΆaway (Woo˦working shop manager) 

 aΆ  valeofberkeleyrailway@gmail.com

20T SΆ˦ Brake Van ex Longmoor Railway 

BuilΆ 1959 an˦ spenΆ iΆs working life 
on Άhe LMR in goo˦ con˦iΆion an˦ 
perfecΆly ˦ry insi˦e. Work was in   

progress Άo a˦˦  Άhrough air brake 
pipes fiΆΆe˦ brakes are vacuum buΆ 

have noΆ been use˦ in years.       
SiΆuaΆe˦ on Άhe EasΆ KenΆ railway. 

DeΆails an˦ goo˦ offers Άo 
r.norris@bΆinΆerneΆ.com 



Please call for ˦eΆails, 
TrisΆan 07765 666444 

ΆrisΆanbishopsmiΆh@gmail.com 
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MUDFORDS LTD
PVC & CANVAS

SHEETS, COVERS & CANOPIES
MANUFACTURED TO SIZE

SUPPLIERS OF LOADSTRAPS & LIFTING SLINGS
Email: sales@mudfords.co.uk

Tel: 0114 243 3033                         Fax: 0114 244 4536
Website: www.mudfords.co.uk

An˦rew Barclay 0-4-0 Sa˦˦le Άank 

1951 builΆ No2305 wiΆh 16Ñ cylin˦ers for     
working coal Άrains from main line Άo power  
sΆaΆion. Vacuum fiΆΆe˦ an˦ sΆeam heaΆing.    

Upgra˦e˦  mechanical lubricaΆors, mo˦ifie˦ 
cab layouΆ, new brick arch an˦ 

 original makers plaΆes 
CompleΆe overhaul wiΆh full boiler cerΆificaΆe . 

Now in KenΆ. Asking price ¢50,000  
For full ˦escripΆion call owner  

ΆonaΆΆri˦ge@hoΆmail.com 
VenΆe˦ & non-venΆe˦  

many sizes caΆere˦ for. 
UK ma˦e  

Please call for ˦eΆails, 
TrisΆan 07765 666444 

ΆrisΆanbishopsmiΆh@gmail.com 

Big Boy over Sierra Nevada July 24



Mark 1 Corri˦or ComposiΆe 15997 
For Sale a projecΆ vehicle formerly use˦ in a BR ΆesΆ 

Άrain. Preserve˦ an˦ sΆore˦ for over 30 years awaiΆing 
resΆoraΆion. Has noΆ been aggressively sΆrippe˦ as Άhe 
inΆenΆion was Άhere Άo one ˦ay resΆore. Now surplus Άo 
fuΆure requiremenΆs. Vacuum brake˦ an˦ ˦ual heaΆe˦. 

LocaΆe˦ aΆ Άhe NorΆh Norfolk Railway. 
Please see here for more ˦eΆails & phoΆos 

:hΆΆps://www.hops.org.uk/˦isposal/32
Some parΆs missing buΆ Άhe bulk sΆill in siΆu. WheelseΆs 
will be change˦ before sale an˦ sΆeam heaΆ en˦ cocks 

are noΆ inclu˦e˦. SeaΆing is parΆly remove˦, buΆ         
replacemenΆs will be provi˦e˦ wiΆh Άhe vehicle. WhilsΆ 
inacΆive for many years, Άhe vehicle has never ha˦ any 

preservaΆion era mo˦ificaΆions or faile˦ resΆoraΆion     
aΆΆempΆs so coul˦ represenΆ a clean resΆoraΆion projecΆ. 
Viewing is essenΆial for buyers Άo see whaΆ is on offer.  
Email Chris Moxon aΆ cmoxon@nnrailway.co.uk for 

quesΆions, furΆher informaΆion an˦ or Άo view. 

Approx.
 6-8 TONNES

 GRANITE SETTS 
¢1500, buyer collecΆs.  
For furΆher ˦eΆails, please 
conΆacΆ Harvey SmiΆh,  
InfrasΆrucΆure Manager Î 
hsmiΆh@nnrailway.co.uk

60Ó TURNTABLE AVAILABLE

This ΆurnΆable was originally aΆ Hull BoΆanical Gar˦ens 
engine she˦.  One of Άhe principal sΆeam engine she˦s 

in Άhe Hull area, closesΆ Άo Άhe main Hull Paragon                                                 
sΆaΆion. IΆ opene˦ in 1901 an˦ was responsible for  

working passenger services in Άhe area.   
During 1955 one of Άhe 55-fooΆ ΆurnΆables was replace˦ 
by Άhis 60-fooΆ (18 m) version an˦ years laΆer in 2005 

was boughΆ by Άhe SouΆh Devon Railway  for fuΆure use 
aΆ BuckfasΆleigh. 

Deeme˦ surplus Άo Άheir own requiremenΆs, iΆ was     
subsequenΆly speculaΆively purchase˦ by Άhe 

 NorΆh   Norfolk Railway in 2016.  
Now surplus Άo our own requiremenΆs - offers are inviΆe˦ 
for Άhis noΆ ofΆen available piece of railway infrasΆrucΆure.  

The ΆurnΆable can be viewe˦ by appoinΆmenΆ an˦ Άhe 
purchaser will nee˦ Άo arrange collecΆion an˦ ΆransporΆ 

from HolΆ SΆaΆion. For furΆher ˦eΆails, please conΆacΆ  
Harvey SmiΆh, InfrasΆrucΆure Manager Î 

hsmiΆh@nnrailway.co.uk

Iźŭŷğƒ𖚶ƭ IĻƩźƷğŭĻ 9ƓŭźƓĻĻƩźƓŭ
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Iźŭŷğƒ𖚶ƭ IĻƩźƷğŭĻ 9ƓŭźƓĻĻƩźƓŭ 
�Ļ ğƩĻ ğ ŅğƒźƌǤΏƩǒƓ ĬǒƭźƓĻƭƭͲ ƭƦĻĭźğƌźƭźƓŭ źƓ  

IĻƩźƷğŭĻ 9ƓŭźƓĻĻƩźƓŭͳ  
�Ļ ƚŅŅĻƩ ğ ƩğƓŭĻ ƚŅ ƭĻƩǝźĭĻƭ Ʒƚ ƭǒźƷ ƷŷĻ ƩĻƨǒźƩĻƒĻƓƷƭ ƚŅ 

IĻƩźƷğŭĻ wğźƌǞğǤƭ ğƓķ ✮ƩğĭƷźƚƓ 9ƓŭźƓĻ hǞƓĻƩƭ͵
hǒƩ ƭĻƩǝźĭĻƭ ğƩĻͳ 
 ΫCźƷƓĻƭƭ Ʒƚ ƩǒƓ Ļǣğƒƭ  
 Ϋ.ƚźƌĻƩΉ!źƩ ƩĻĭĻźǝĻƩ źƓƭƦĻĭƷźƚƓƭ źƓ ƌźƓĻ Ά{{w ,--- 
 Ϋ[ƚĭƚƒƚƷźǝĻ wĻƦğźƩΉƒğźƓƷğƓĭĻͲ  
 Ϋ/ğƩƩźğŭĻ ƩĻƦğźƩƭΉƒğźƓƷğƓĭĻͲ  
 Ϋ/ƚǝĻƩźƓŭ {ƷĻğƒ ƚƩ 5źĻƭĻƌ ğƷ ĭƚƒƦĻƷźǝĻ ƩğƷĻƭ 
ŅƚƩ źƓŅƚƩƒğƷźƚƓ ĭƚƓƷğĭƷ ağƷƷŷĻǞ Iźŭŷğƒ  

                                -23453,6227  
            ǞǞǞ͵ŷźŭŷğƒƭŷĻƩźƷğŭĻĻƓŭźƓĻĻƩźƓŭ͵ĭƚ͵ǒƉ
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 EMAIL:  r.mills@heΆheringΆonlamp.uk 

Alan Keef Ltd

Call - 01989 750757
Email  - sales@alankeef.co.uk
Or visit www.alankeef.co.uk

The Light 
Railway 
Engineers
FROM THE HISTORIC TO THE LATEST 

ZERO-EMISSION E-LOCOMOTIVES
WE ARE THE NARROW-GAUGE EXPERTS

Unrivalled for expertise, service & back-up 
From the latest battery & diesel locomotives & carriages, to 
historic restoration projects; we can maintain and supply 

spares as well as be on-site when you need us for servicing, 
surveying, design & track laying. 

Whatever your narrow-gauge project, talk to us for the friendliest 
expert advice, service and uncompromising back-up. 

b.w 9bDLb99wLbD {9w�L/9{ [LaL✮95 5!w[LbD✮hb   
.ƚźƌĻƩ ağƓǒŅğĭƷǒƩĻ                               

CǒƌƌǤ �ĻƌķĻķ /ƚƓƭƷƩǒĭƷźƚƓ͸ hǒƩ ƦƩźĭĻ źƓĭƌǒķĻƭͲ            
5ĻƭźŭƓͲ ƚĬƷğźƓźƓŭ �Y/! ƚƩ /9 !ƦƦƩƚǝğƌ ε ƒğƓǒŅğĭƷǒƩĻ 
ĬǤ ƚǒƩ źƓΏŷƚǒƭĻ ķĻƭźŭƓͲ ŅğĬƩźĭğƷźƚƓ ğƓķ ǞĻƌķźƓŭ ƷĻğƒ͵     
! ƚƓĻ ƭƷƚƦͲ ŅƩƚƒ ƭƒğƌƌ {ƷğƓķğƩķ DğǒŭĻ Ʒƚ ƌğƩŭĻ !"͵$%ͼ    

ağǣ ķźğƒĻƷĻƩ źƭ )$ͼ aźƓ źƭ !"ͼ  /ƚƓƷğĭƷ 5ğǝźķ ǞźƷŷ ǤƚǒƩ 
ƩĻƨǒźƩĻƒĻƓƷƭ -77- === -3,5 ƚƩ ķğǝźķθƓĬƩĻƭ͵ĭƚ͵ǒƉ

17d-engineering.co.uk     01629 825070
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E˦mun˦son  
Car˦ ΆickeΆ prinΆing press. There 
are 2 machines, one is compleΆe 

an˦ operaΆional, Άhe oΆher is 
incompleΆe, wiΆh missing parΆs 

available (noΆ 100% sure all are 
Άhere) These machines are 

heavy, so consi˦eraΆion nee˦s 
Άo given Άo uplifΆ. I am looking for 
significanΆ offers ΆhaΆ reflecΆ Άhe 
rariΆy of Άhese machine, one of 

which coul˦ quickly be Άurne˦ Άo 
car˦ ΆickeΆ pro˦ucΆion for Άhe HeriΆage secΆor. 

 I separaΆely have for sale several hun˦re˦ ΆickeΆ prinΆing 
plaΆes, for sΆaΆions all over Άhe UK.  

For sale 37029  
LasΆ use˦ in 2022 season, The A bank Άurbocharger was recenΆly overhaule˦ & new baΆΆeries fiΆΆe˦ in 2021

  MK1 CK 16237, was in use for 2023 season.  
 Vac brake˦, fiΆΆe˦ wiΆh SΆeam heaΆ an˦ ETH. 
  MK1 RBR 1699,  air brake˦ only, compleΆe buΆ 
 In nee˦ of resΆoraΆion. 
  Please sen˦ all enquiries Άo  
  michael˦@eorailway.co.uk

For Sale, HL 2918 of 1912 
BlyΆh Harbour Commission ÐBCC No2Ñ  

LocaΆe˦ aΆ Peak Rail, New springs, loΆs of 
boiler work ˦one, incompleΆe buΆ price˦ Άo sell 

For furΆher ˦eΆails conΆacΆ  
an˦rew.civil@Άiscali.co.uk

WanΆe˦ 2 fooΆ Baguely bogie frames
wiΆh axle wheels eiΆher brake˦ or un-brake˦  

for heriΆage railway in Hampshire 
Please conΆacΆ Cliff on 07721638973

E˦mun˦son  
Car˦ ΆickeΆ prinΆing press. There 
are 2 machines, one is compleΆe 

an˦ operaΆional, Άhe oΆher is 
incompleΆe, wiΆh missing parΆs 

available (noΆ 100% sure all are 
Άhere) These machines are 

heavy, so consi˦eraΆion nee˦s 
Άo given Άo uplifΆ. I am looking for 
significanΆ offers ΆhaΆ reflecΆ Άhe 
rariΆy of Άhese machine, one of 

which coul˦ quickly be Άurne˦ Άo 
car˦ ΆickeΆ pro˦ucΆion for Άhe HeriΆage secΆor. 

 I separaΆely have for sale several hun˦re˦ ΆickeΆ prinΆing 
plaΆes, for sΆaΆions all over Άhe UK.  

ConΆacΆ 07759187992. 

Mk1 BuffeΆ Car S69306, ex Class 420/1 EMU  
Ex Cl 420/1 builΆ 1965. InΆernally       

converΆe˦ Άo 240v for use as sΆaΆic 
buffeΆ car. Goo˦ ˦ry coach, in nee˦ of 
some refurbishmenΆ Άo reΆurn Άo peak 

con˦iΆion. CurrenΆly on CommonwealΆh 
bogies buΆ plan Άo swap Άo original B5s 

prior Άo sale. I˦eal for similar use   
elsewhere, or Air BnB conversion. 

OIRO ¢10k. 

 For ˦eΆails, Άo view, or an offer  
email;- 

    ˦isposals@spavalleyrailway.co.uk
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*Inc VAT & UK Mainland Only, Maximum Shipment Weight 30kg.

Monday-Friday  7:30am–4:30pm
Saturdays   8am–12 Noon

Contacts & Opening Hours

Sales Office: 01489 570737
E-mail: sales@heritagesteamsupplies.co.uk Order by 3pm  

Mon-Fri
not including weekends. Excludes 
circumstances out of our control.

IF IT'S IN STOCK  
- NEXT DAY DELIVERY

NO HIDDEN COSTS

www.heritagesteamsupplies.co.ukA Single Source Solution   −

Applies to Online Orders only. Unless otherwise stated all prices exclude VAT | E & O.E.

FREE

£100
*

shipping

orders overONLI
NE

*Inc VAT & UK Mainland Only, Maximum Shipment Weight 30kg.

Saturdays   8am–12 Noon

LARGEST STOCKIST OF TOPOG-E & BLUE-MAX BOILER DOOR JOINTS!

Max. Temperature:  

208°C
Recommended Working Pressure up to:  

250psi (17 Bar)

Max. Temperature:  

260°C
Max. Pressure Steam: 450psi (31 Bar)

Max. Pressure Cold Water: 150psi (10 Bar)

208°C 250psi (17 Bar)

BLUE-MAX

Topog-E is the original moulded rubber gasket that stops leaks 

and protects the life of steam boilers, water tanks and air tanks

A ‘Blue-Max’ Joint will provide you all of the advantages  

of an asbestos joint, without the problems of asbestos.

ZERO LEAKAGE UNDER PRESSURE

AV
AI

LA
BL

E 
IN

 3
50

 S
TO

CK
 S

IZ
ES

NON-STANDARD SIZES? IF IT'S BEEN ORDERED IN THE PAST, IT'S A STANDARD STOCK ITEM NOW!
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CULTRA 

FOR SALE
LMS 6 wheel ¢2,500 SOLD  HawksworΆh Full Brake   ¢2,500 SOLD

PeckeΆΆ 2104 Î currenΆly ouΆ of ΆickeΆ requiring  boiler overhaul ¢12,500 STILL AVAILABLE
ConΆacΆ Nick 07533 891749 or email sΆeamma˦@iclou˦.com

NORWICH 2024 
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SenΆ ouΆ FREE Άo HeriΆage Railways, In˦usΆrial Railways, 
Tram & MeΆros SysΆems also mosΆ Main Line Railways in 
Άhe UK an˦ Άheir conΆracΆors or agenΆs. Pro˦uce˦ every 
Άwo monΆhs,  acΆing as a Άra˦e ˦irecΆory for Managers, 
Engineers an˦ ˦ecision makers as a han˦y reference.  

Publishe˦ Άhe firsΆ week of Feb, April, June, Aug, OcΆ & Dec. 
 All a˦verΆs go onΆo our siΆe www.ΆracΆiona˦s.co.uk  

 B&W, vehicles, parΆs an˦  services sΆarΆ aΆ ¢45 (˦ouble 
column wi˦Άh) 3cm ˦epΆh  

E˦iΆor, Ray King. A˦min, Davina King. WebsiΆe hosΆe˦ by 
DaΆaΆech DTP. Phone 07768 857189  

82 Louies Lane, Diss, IP22 4QN 
rayking@ΆracΆiona˦s.co.uk  

 Closing ˦aΆe for Άhe nexΆ issue 27Άh SepΆ 2024  
*The ˦eΆails a˦verΆise˦ in Άhis publicaΆion have been  

supplie˦ by Άhe a˦verΆisers an˦ TracΆion & Rolling SΆock 
A˦verΆiser cannoΆ guaranΆee Άhe ˦eΆails or Άhe ownership 
of any vehicles or parΆs a˦verΆise˦. IΆ is Άhe responsibiliΆy 
of Άhe rea˦er Άo In˦epen˦enΆly check Άhe qualiΆy an˦ ac-
curacy of services a˦verΆise˦. DaΆa proΆecΆion. We hol˦ 

Άhe minimum amounΆ of personal ˦aΆa for Άhe purposes of 
sen˦ing our a˦verΆising paper Άo people inΆeresΆe˦ in  
railways. We ˦o noΆ share any personal ˦aΆa wiΆh any 

Άhir˦ parΆy. Any name˦ person receiving Άhis paper who 
wishes Άheir name remove˦ from our recor˦s please 

phone, email or wriΆe Άo Άhe above a˦˦ress. We ˦o noΆ 
normally sen˦ Άo in˦ivi˦uals home    a˦˦ress unless re-
quesΆe˦, by socieΆy chairman or oΆher railway officials. 
Special price for heriΆage railway vehicle a˦verΆs 
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European AgenΆs & DisΆribuΆors of LocomoΆive Horns from
         AIRCHIME  

Sales-Overhaul-MainΆenance 
Pressure gauges, Horn conΆrol & Check valves,  

Horns & WhisΆles 
UniΆs 8-9, Genesis Business Park, Mi˦ lan  ˦Way, NoΆΆingham, NG7 3EF 

Tel 0115 978 5333  Fax 0871 750 2387  
Sales@ΆrenΆinsΆrumenΆs.co.uk  

www.ΆrenΆinsΆrumenΆs.co.uk

2 car 117 DMU . 
The DMU is in a semi overhaule˦ sΆaΆe,  
1 car is in a far beΆΆer posiΆion Άhan 

Άhe oΆher.   CompleΆe bo˦y si˦es an˦ en˦s 
(requiring work on Άhe si˦es, newly 

skinne˦ fronΆ in 2019) an˦ boΆh engines 
run. While Άhe oΆher car will require a 
loΆ more work following a loΆ of meΆal 
work removal an˦ replacemenΆ aroun˦ 10 

years ago. 
 CurrenΆly sΆore˦ un˦ercover. 

˦eΆails 
marcus.perham@bhrailway.co.uk

European AgenΆs & DisΆribuΆors of LocomoΆive Horns from
         AIRCHIME  

Sales-Overhaul-MainΆenance 
Pressure gauges, Horn conΆrol & Check valves,  

Horns & WhisΆles 
UniΆs 8-9, Genesis Business Park, Mi˦ lan  ˦Way, NoΆΆingham, NG7 3EF 

Tel 0115 978 5333  Fax 0871 750 2387  
Sales@ΆrenΆinsΆrumenΆs.co.uk  

www.ΆrenΆinsΆrumenΆs.co.uk



sales@sawfordengineering.co.uk
www.sawfordengineering.co.uk

We offer design, repair and overhaul of components
including reverse engineering, manufacture from
drawings & machining of your own components.

Facilities include mulit-axis machining utilising both
conventional and CNC equipment.

All types of machine shop work undertaken  
Parts manufactured and repaired

Precision Engineers 
John Dunn Engineering

Contact us for details of our 
Westinghouse Type ‘W’ air-brake valve seal kits 

     Tel: 01430 – 424957    Find us on Facebook
Email: theworks@johndunnengineering.co.uk
www.johndunnengineering.co.uk

HeriΆage TransporΆ Supplies lΆ˦
SAFETY MANAGEMENT SYSTEMS. 

I can a˦vise on, prepare or au˦iΆ SafeΆy             
ManagemenΆ SysΆems (SMS) an˦ CompeΆency 

ManagemenΆ SysΆems (CMS). I specialise on Άhe 
Άraining an˦ assessing of SafeΆy CriΆical (SC) sΆaff.   

I have an exΆensive porΆfolio of Άhis Άype of work an˦ 
I now cover a wi˦e range of heriΆage railways,   

sΆan˦ar˦ an˦ narrow gauge, plus some commercial 
railway operaΆions an˦ new buil˦ loco projecΆs. 

Please call Άo ˦iscuss your specific requiremenΆs.   
For sale Î sΆan˦ar˦ gauge 

Drewry ˦iesel locomoΆive, 0-4-0 DM builΆ 1947.  
 Gar˦ner 6L3 engine. Running con˦iΆion buΆ gearbox  
 issues. Very Άi˦y loco. 
  New GWR loco SΆeam whisΆles Î large an˦ small Άype    
 will sell singly. 

ConΆacΆ MarΆyn AshworΆh for furΆher ˦eΆails on 
01509 219725 or 07798 916115 o 

email marΆynhΆs@bΆinΆerneΆ.com. 

          
Graham Morris Engineering LΆ˦  

New boilers ˦esigne˦ an˦ approval obΆaine˦. 
SΆeam locomoΆive boiler inspecΆions un˦erΆaken. 
Diesel locomoΆive air reservoirs examine˦ in siΆu. 

Graham Morris  BSc, CEng, MIMechE 

01327 872148, graham@gmel.co.uk 

Chw {![9  
ΆğźƩ !ǒƭƷĻƩźƷǤ ĭƚƒĬźƓĻķ ŅĻĻķ ǝğƌǝĻƭͲ ǝğĭǒǒƒ ĬƩğƉĻ ǝğƌǝĻ ΛĻǣ 

5a�ΜͲ ƷƚƚƌƭͲ ĻƌĻĭƷƩźĭ ğƓķ ƒĻĭŷğƓźĭğƌ ŷƚźƭƷƭͲ ĬǒƌƌŷĻğķ ƩğźƌͲ 
ķƩźƌƌ ĬźƷƭͲ ƓǒƷƭ ε ĬƚƌƷƭͲ ƭƷĻğƒ ĭƩğƓĻ ŅźƷƷźƓŭƭͲ LI 5ƩƚƷƷ ƦğƩƷƭͲ 

ĭğƭƷ źƩƚƓ ƌğƒƦƚƭƷƭͲ ƒĻƷğƌ ƭĻĭƷźƚƓƭͲ ĬƌğĭƉ źƩƚƓ ƦźƦĻ͵ 
 [źƭƷ ŅƩƚƒΏ ƆƚŷƓƭĭŷƚƌĻƭθŷƚƷƒğźƌ͵ĭƚƒ  




