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The construction of the Arten Gil Viaduct 
on the Lostock Junction Railway.  

Presented by Mike Walton 



Inspired by Dylan’s excellent presentation 
 I will make a similar a presentation today. 

Much is similar, much is different 

At last years’ Meet, Dylan Harris presented  
Building the New York Central Kettle Creek Bridge 
 (St. Thomas, Ontario) 



The Settle & Carlisle Railway is one of the most 
iconic railways in Britain. 

Arten Gill one of It’s most magnificent viaducts 

It fits on my railway 

The Story of it’s construction follows  



 

 

 



 

 

 



Windermere Station. 
A railway gateway to the 

Lake District 

Lostock Junction  
Between Bolton and Wigan 
The heart of the Industrial 

revolution 
“Those  dark satanic mills” 

Arten Gill 
Viaduct 

The Settle and Carlisle 
An iconic Railway through 

the Yorkshire Dales 



Prior to 1876, the LNWR 
controlled the only  
mainline north to 

Carlisle, 
 over Shap Summit 

Carlisle 
 “Gateway to Scotland” 

The LNWR 
rigorously opposed  
the railway through 

nowhere 

The Midland Railway 
surveys started in 1865. 

The Settle 
& Carlisle 
Railway 



Gentler grades (1%) and 
curves than the line over 

Shap Fell 

73 Miles Long 

16 Viaducts 

13 tunnels. 

Britain’s last 
Mainline Railway  

Pick & Shovel 
Construction 

Hundreds of navvies died 

Completed in 1876 

A tough Route. 
 

“Nay lad, tha’ll av ta 
built in on stilts”.  

 

The Midland wanted to 
back out   

 
The North British and 
Lancashire & Yorkshire 

Railways overturned the 
abandonment bill. 

 

Remarkably, The 
Midland started 

building this 
magnificent High Speed 
Line with vigor in 1869 





Publicity over the potential closure succeeded in a huge increase in traffic. 
Journeys per year rose from 93,000 in 1983 to 450,000 by 1989 when British Rail 

started to repair the deteriorating tunnels and viaducts. 
 

Many consider the railway to be a National Monument 

In the early 1980s, the S&C was carrying only a handful of trains per day, and British 
Rail decided the cost of renewing the viaducts and tunnels would be prohibitive. 



Roman Road 





 

 

 



OO Gauge. Code 100 and Code 75 Peco Track 
Maximum grade 1% - Minimum radius 5’  

530 feet of mainline trackwork 

45’  

24’ 

Arten Gill 
Viaduct 
Module 



for 10 to 12 Operators 

The Network 

530 feet of track 

Return 

Loops on 

three levels 

No Storage Sidings 

17 Cassettes 

Windermere 

Sits over the 
return Loops 



The network’s open scenery 
captures the spirit of the 
open moorlands of the 
Settle & Carlisle Railway 

The Settle & 
Carlisle 
Railway 



The network is characterised with long sweeping curves.  

Viewed for the 
centre of the 

room the trains 
appear to be 
travelling in a 
straight line  



Kearsley 
Blea 

Moor 

Bolton 

Lostock 

Settle 

Arten Gill 

Blackpool 

Wigan 

Horwich 

Windermere 

Lostock 
Junction 

Preston 
Junction 

Basement Crawl space 

The Dynamics of Room to Room Operation 

The 
Long 

Route 

The 
Short 
Route 

Operator 
Interfaces 



The electrical system functionality is tailored to meet 
the dynamic operation requirements. 

 All modifications served to increase efficiency and 
reduce the operator’s work load. 

In 205 Operating sessions and over 19 years the robust 
control system has never failed us. 

In a couple of instances the complex signalling system  
failed but it’s failure didn’t shut down operations. 

 

Functionality over Fashion – KISS. 



. 
2007 - 50th session – 1953 Windermere timetable operation introduced  

2010 - Goods shunting to train orders introduced 

2013 - Operation to the clock started  

2017 - 200th session -  Realistic Motive Power Management introduced. 

1969 - Current home purchased new after emigrating from England. 

1975 - 20” deep pit, makes crawl space useful, First serious layout started. 

1991 - Basement & crawl space refinished, current large layout started. 

2001 - 1st Monthly operating session  (530’ mainline network only).  

2004 - Windermere station opened, see below. 



 

 

 



Original Midland Railway drawings from books. 

 

These drawings from the book “A pictorial Record of LMS 
Architecture”. 

 

Original MR drawing of Arten Gill Viaduct from 

 “Stations and Structures of the Settle & Carlisle Railway” 



MR drawings for the Dent Head viaduct “A pictorial Record 
of LMS Architecture”. 

The Dent Head drawing has more detail than the Arten Gill 
viaduct drawing. 

The bridges are next to each other, share same arch and 
pier dimensions so I assumed they had the same 

architectural details 









 

There are many photos of 
trains going over the 

bridge but few giving the 
stonework or scenic details 

 

Fortunately a footpath to 
the moors, popular with 
hikers passes under the 

viaduct  



Photos taken on site - My friend took some photos but for 
more landscape details, I visited the site in April 2013. 



Photos taken on site  

Sue stayed in the car  











Snippets were 
complied onto 

PowerPoint 
slides to capture 
specific details 



 

 

 



As the design developed, I dropped the concept of using slab 
door panels for structure, wood drops under its own weight  



Closed Box Structure made 

from Steel studs and door skin 

plywood forms an extremely 

light but rigid support structure  

Drawers (Ikea) stabilise the Portable section  

Fixed Layout Fixed Layout 



Draftsight, free 2D CAD software, was used to draft out all 
the details and determine key dimensions 



Only key dimensions were picked of the digital model 





The Viaduct is curved and the baseboard has compound 
angles. 

Life was simplified by defining the geometry with Draftsight. 



Conceptual design concepts were developed CAD and 
the CAD images could be pasted into PowerPoint Slides 

A Decision 

The model would be 9 feet long and would have 
9 rather than the 10 arches of the prototype 







SSC (Sculptor's Supplies Canada) were extremely  
helpful in supplying materials and advice 

http://www.sculpturesupply.com/  

http://www.sculpturesupply.com/
http://www.sculpturesupply.com/




 

 

 



The process starts with the 
Replicating of commercially 
available plastic brickwork 

Prefinished MDF was used 
extensively. 

It’s nice and flat and has a 
hard smooth surface 

Prefinished MDF was used 
extensively. 

It’s nice and flat and has a 
hard smooth surface 

Prefinished MDF was used 
for the mould walls  

It’s nice and flat and has a 
hard smooth surface 

Commercially available plastic brickwork 
(Credit Valley Railway) 

Dam Walls made from 
¼”  thick scrap 

Edges an cracks filled 
with Plasticine 



Making dressed stone slabs for making masters 

a) Spray and brush master with Super Seal (soap water soluble) 

b) Spray lightly with Easy Release (ER) 200 release agent, 

c) Set both masters on Masonite panel and create leak proof 
boundary wall 

d) Cast mould to a minimum depth of ¼’ using Dragon Skin 20 
(silicon) 

e) Cast multiple slabs with Smooth Cast 320 liquid plastic. 



Silicon Mould Resin 
(Dragon Skin 20 or 

equivalent) 

Smooth Cast 320 
liquid plastic 

Smooth Cast 320 
liquid plastic 

The finished product is a very thin fragile veneer 





Making Masters 

a) Make basic form from wood and seal with shellac. 

b) Epoxy castings to faces 

c) Carve in corner and outside face details. 

d) Spray and brush master with Super Seal  

e) Spray whole assembly lightly with ER 200 release agent 



Finishing the 
Spandrel Master 

Spray and brush 
master with 
Super Seal  

Cut-off wheel 
used to carve 

the stone work  



 

Making the Inner Mould 

The Master set in 
a bed of Plasticine 
The Master set in 
a bed of Plasticine 
The Master set in 
a bed of Plasticine 

Runs and feeder 
holes made from 

Plasticine 

Runs and feeder 
holes made from 

Plasticine 



 

Location 
Pins 

Location 
Pins 

Vent holes made 
from drinking 

straws 

Vent holes made 
from drinking 

straws 

Runs and feeder 
holes made from 

Plasticine 

Runs and feeder 
holes made from 

Plasticine 

Runs and feeder 
holes made from 

Plasticine 



 

The Mould is cast 



 

The master set in the inner 
mould ready for casting the 

outer face 

Location 
Pins 

Location 
Pins 

Location 
Pins 

Location 
Pins 



 

The master released from the 
two half moulds 



 

Shims were used to 
curve the mould as the 

spandrels were cast  

Shims Shims Shims Shims Shims Shims Shims Shims 



Casting with Hydrocal. 

a) Mix at room temperature using pre-coloured water (include 
pigment if required). 

b) Put measured water into pail and sprinkle or sift Hydrocal one 
handful at a time allowing it to sink until dry lakebed effect is 
achieved. Stirring will weaken the casting. It sounds 
counterintuitive but the longer it sits, the longer the working time. 
Stirring starts the calcination Allow to sit from 10 to 15 minutes, 
but if you can’t wait, after 5 minutes. 

c) Stir by hand to ensure a good creamy consistency with all lumps 
are removed Friction created during machine mixing could 
accelerate the curing process  

d) Wet the mold before closing if possible to help avoid air bubbles. 

e) Tap the mold if possible to relieve air entrapment 

f) Allow at least 45 minutes to set to avoid breaking of delicate webs. 



 

Master and Finished Casting 

Master 

Hydrocal 
Casting 



Arch Mould 





 

Arch Casting 



Fixture for pre-fitting 
Spandrels and Arches 



Jig for  dry assembling components in 
the fitting process   

Spandrel Mould Inner 

interior Stonework  
for Arches 

Spandrel  Outer Face 
(Convex) 

Spandrel  inner Face 
(Concave) 

Spandrel Mould Outer 

Arch Mold 
Inner 

Arch 
Mold 
Outer 





Short Pier Master 

Long Pier Master Adaptor 



Making the Pier Master Moulds 

a) Make mould shell from pre-finished MDF sheeting (Melamine). 

b) Spray lightly with ER 200 release agent 

c) Seal gaps with KleanClay and clamp together  

d) Cut a hole in the base to match the top of the mandrill  

e) Mount  master upside down through the hole and seal faying surface 

with KleanClay. 

f) Secure bottom of pier at the top of the box 

g) Cast mould to be level with the bottom of the stonework using Dragon 

Skin 20. 

h) After curing, remove casting from box and cut the mould using 

cutting knife, 1/16 “ shy of the master. 

i) Peel back slightly to allow final cut to be made with a craft knife. 



MDF  Box 
Held together with rods and 

wing nuts. 

Gaps filled with Plasticine to 
reduce weeping 

The box was tapered to 
minimise  amount of mould 

resin used 



 
Dragon Skin 20 

 Silicon Casting Resin 

Master for 
Short Piers 



 

The mould is cut 
after casting to 

release the master   

Registering holes in the 
mould align with dowel 

pins in the box 

Registering holes in the 
mould align with dowel 

pins in the box 

Registering holes in the 
mould align with dowel 

pins in the box 

Registering holes in the 
mould align with dowel 

pins in the box 

Registering holes in the 
mould align with dowel 

pins in the box 

Registering holes (14 off) 
in the mould align with 
dowel pins in the box 



  

 



 



 



Spacers Spacers 









Track bed (ref. only) 



All the castings are 
now ready for the 

baseboard structure 
and track bed assembly 



 

 

 



King Pier 
(Pier 3) 

Centre Box with 
top skin installed 

Long Centre 
Pier 

(Pier 4) 

Baseboard 
Construction 



Existing Temporary trackbed  

Centre Box with top skin installed 

Upper Box prior to 
top skin installation 

Hanger 



Existing 
Temporary 
trackbed  

Centre Box with 
top skin installed 

Lower Box 
with top skin 

installed 

Hanger 



Joint to 
permanent 

portion of layout 









 

 

 











Braces Braces 



 

 

 





Braces Braces 

Edge 
Supports 

Edge 
Supports 

Edge 
Supports 

Edge 
Supports 

Edge 
Supports 

Edge 
Supports 























Summary 
  Costs (2012) 

 SSC – Casting Supplies  $612.13 
 Other costs, estimated   $200.00 

 

The scenery isn`t complete, but it is compatible with 
most other places on the layout. 

 

The Perfect Railway is never Finished  
 



Special thanks to Terry Ksiondzyd 
of  

Sculpture Supply Canada for his Casting Expertise 
and 

Dylan Harris for my being here  


