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To complement this night scene, the First Great Western DMU model, retailed by Dapol, is fitted with an optional carriage lighting kit.
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INTRODUCTION


My interest in designing and constructing working models, including radio-controlled models, spans more than sixty years and started at a tender age with the gift of a penknife. Many a happy hour was spent whittling away at any old piece of scrap wood I could find, usually resulting in some sort of model boat of dubious description.


For one reason or another, model trains have not been one of my modelling priorities. Indeed, up to recently, my only experience of model trains had been a Triang train set received as a boy one Christmas. I remember that I would delight in seeing how fast I could make the train take a curve before it parted company with the track and the locomotive, predictably, coming to grief against a chair leg or some other item of household furniture. I now look back in horror at my disrespectful treatment of this once pristine model railway.


Now living near a main-line railway, I would sometimes stop on my way into town and watch the trains go by. The sight and sound of the Intercity diesels thundering past inspired me to build myself a proper model railway that would enable me to sit back and watch the trains go by and perhaps be entertained by incorporating some additional working features within the layout.
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Fig. 1 The folding layout – Teignside Quay.




I think one of the reasons why I didn’t venture into model railways until recently was space, or rather the lack of it. Modern houses are not always over-generous in size and so a train layout sometimes cannot be out on permanent display. Also, the layout had to be large enough to accommodate one or more oval tracks for the continuous running of trains. It was this that led me to believe that what I required was a layout that could be folded and stored away when not in use. Traditionally a type of fibreboard is used for the base of layouts. However, as the folding layout needed to be portable, and in order to reduce weight, I decided that lightweight foam should be used for the base and the landscaping.


This comprehensive guide shows, with instructions, photographs and diagrams, how to construct a complete portable tabletop or stand-alone folding layout from timber and lightweight materials, such as foam. It also describes the techniques used in its construction. Most of the techniques considered in this book can equally be applied to other model railway layouts and scales. The base of the featured layout has sides and folds in half in a similar way to a large suitcase, thus keeping dirt and dust out (which can be a real nuisance with small-scale models) and, importantly, protecting the layout when stored away.


The featured layout is constructed to N-gauge scale and can accommodate up to three trains running simultaneously on tracks that run under and over hills surrounding a central water feature with boats moored to the quayside and paddle-boarders in action. Working features include a cable car and rolling road, together with a children’s roundabout and a helicopter with rotating blades. Construction details are described for these, including making street lighting, lighting for buildings and vehicles using LEDs and fibre optics for special effects. This book also describes what tools and adhesives are required, materials and their use, how to lay the track, wiring and landscaping.


It is intended that this book will appeal not only to modellers who wish to build the featured layout, but also will provide ideas for designing and building your own layout.




CHAPTER ONE


FIRST THOUGHTS


RESEARCH


Not having built what I would call a ‘proper’ model railway before, I was unsure where I should start. In hindsight it would have been advantageous if I had joined my local model railway club, where no doubt I would have been put on the right track and also would have gained some valuable experience.


It was only by chance upon visiting a heritage railway, in the model shop located within the train station, that I came across some small model locomotives and carriages. These locomotives were half the size of the OO-scale trains that I had been previously accustomed to as a youngster. I learned that these small locomotives were in fact N-gauge scale; apparently N-gauge model railways have been around for more than forty years. I certainly had a lot of catching up to do regarding the availability of products and it was also going to be a steep learning curve in the construction of a model railway layout.
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Fig. 2 Online research and gleaning information from magazines on the world of model railways is a good place to start when deciding on the type of layout to build.




My local newsagent was my first port of call in my quest for what magazines had to offer on model railways, and certainly seeing the number of different titles seemed to testify to the popularity of the subject. I came away with a handful of magazines to take home and study, the majority of which helpfully show how to make various layout features. Also, the advertisements in the magazines are a helpful source of products that are available to the railway modeller. Going online and trawling through the seemingly endless websites is also a great source of information for everything on the subject; this eventually pointed me in the right direction on the kind of layout that I wanted to build.
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Fig. 3 The gauge scales diagram shows the different sizes of the four main scales.




SIZE MATTERS


The four main sizes, or gauges to be precise, in model railways range from O gauge down to the smallest at Z gauge. Of the four main sizes, OO gauge is the most popular, closely followed by N gauge.


O GAUGE


This gauge represents a scale of 7mm to 1ft and a track gauge of 32mm measured across the rails. Due to its size, this gauge requires plenty of space, especially if a circular or an oval layout is contemplated. The minimum recommended radius for O gauge is approximately 914mm (36in). Therefore, a circular layout would occupy a space of at least 2m (7ft) square. A folding layout of this size and weight may be impractical, even for the most muscle-bound amongst us. However, a single-track siding of about 2m in length, depicting a scale dock or factory scene, for example, would be feasible as this could be constructed in two sections, making a manageable package for transportation and storage.


OO GAUGE


This gauge represents a scale of 4mm to 1ft and a track gauge of 16.5mm. As an aside, HO gauge is the US and Continental equivalent of OO gauge; although slightly smaller than OO gauge, both these gauges share the same track gauge of 16.5mm.


N GAUGE


N gauge represents a scale of 2mm to 1ft and a track gauge of 9.5mm, and has the advantage that up to four times the amount of track and scenery can be built in the same space that an OO-gauge layout would occupy. From a modelling point of view, N gauge is probably the smallest gauge to which lineside and other small items, such as working street lighting, can still be fairly easily made and is the choice of gauge for Teignside Quay, the layout featured in this book.


Z GAUGE


Z gauge represents a scale of 1.5mm to 1ft and a track gauge of 6.5mm. The possibilities are almost endless with this gauge, from a simple rigid layout housed in a desk drawer to a multi-track setting running through vistas of rolling hills and mountain scenery. However, making working features and the electrical connections between numerous track circuits at this small scale would be challenging, though not impossible.


The OO, N and Z gauges are certainly suitable for circular or oval-type folding layouts. An OO-gauge, single-track circular layout incorporating a small siding, for example, could quite easily be accommodated within the size of the folding baseboard described in this book.
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Fig. 4 Not much larger than a ballpoint pen, the N-gauge Class A1 Tornado is flanked at the top by an OO-gauge Royal Scot and at the bottom by the diminutive Z-gauge Flying Scotsman.




All the above gauges are well catered for with products manufactured by various companies, including track, locomotives and rolling stock, together with landscaping materials, lineside items, buildings, vehicles and figures. When building a folding layout, consideration has to be given in the design to the height of any elevated sections of track, which includes hills, buildings and trees, if the layout is to close shut without damaging the contents.


DESIGN CONSIDERATIONS


This section considers the approach used in designing my own folding N-gauge layout and describes the drawing aides required, which may be of interest if you wish to have a go at designing your own layout. Also described are suggested drawing scales, choice of track, controllers and design of the folding box.


DRAWING AIDS


Making rough preliminary sketches of your ideas on track layout, scenery and positions of working features will be of help on your final plan, for which you will require a sheet of preferably A3-size graph paper marked in 1cm or 1in squares. This will help you to draw straight lines and will assist in measuring. Other items required are a pencil, eraser, metric- or imperial-scale ruler and a pair of compasses and dividers.


SCALE OF DRAWINGS


The maximum size scale of drawing for small to medium-size layouts that will fit within A3-size paper is 1:5 metric scale. In other words, twenty 1cm squares on the paper represent 1m full size. Therefore, for example, a layout size measuring up to 1.8 × 1.4m will fit on the A3 paper.
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Fig. 5 Basic drawing instruments are all that is required for putting your ideas onto paper. Coloured pencils are also useful to determine where track wiring should be located.




For working in imperial measurements, a scale of 2in to 1ft would be suitable; for example, a layout size measuring up to 7 × 5ft could also be accommodated on A3-size paper.


ON TRACK


The next things to consider are choice of track gauge and type of track to be used, together with the number of continuous circuits, sidings and passing loops, and so on. For Teignside Quay, the folding layout featured in this book, I used flexi-track manufactured by Peco. Flexi-track is available in 1m (3ft) lengths and, as the name suggests, it can be bent by hand to form whatever radius is required. It is particularly useful where realistic, gentle, transitional curves are required. Flexi-track usually has to be permanently fixed to the baseboard.


Set-track, on the other hand, consists of short lengths of straight and curved sections of track of various radii that clip together. This type of track is useful for temporary layouts and can easily be extended by adding more sections of track. This track can also be permanently fixed in place, if required.


POINTS


Also sometimes referred to as ‘turnouts’, points are available in two types: insulfrog or electrofrog. The first type refers to the short, plastic, insulated nose section where the rails form a point and are normally used with set-track. With electrofrog points the pointed nose section is not insulated and its advantage is that it helps to prevent short-wheelbase locomotives from stalling on the points. However, both the insulfrog and electrofrog points have different electrical characteristics on the remaining track. Detailed explanations on this are provided in other publications, which are listed in Appendix I at the end of this book.
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Fig. 6 A typical insulfrog turnout produced by Peco used mainly with set-track. Here the pointed nose section is made from black insulated plastic, unlike electrofrog turnouts where the pointed nose section is metal and is not insulated.




The purpose of a folding layout, of course, is that it should be manageable and reasonably compact when folded. For multi-track circular or oval-type layouts, compactness may come at the expense of not being able to have long, sweeping curves and, therefore, minimum radius curves are required. This is not a problem with most locomotives and rolling stock, although perhaps an A1 class ‘Tornado’ steam locomotive pulling a rake of seven carriages in OO or N gauge, for example, may not look right on such tight curves and could be chasing its tail on smaller layouts. However, this should not be a problem with Z gauge, where more space can be made available.


Where flexi-track or set-track is to cross the baseboard joint on a folding layout, draw the outline of the track on your design plan straight and at right angles (90 degrees) to the baseboard joint. This will make it easier to align and fasten the track at the track-laying stage and facilitate the ends of the track joining together correctly when the layout is unfolded and fastened.


IN CONTROL


There are two systems for controlling locomotives on the track: analogue and digital command control (DCC). Both these systems provide electrical power to the track.


Digital Command Control (DCC)


This system is a fairly recent innovation and enables diesel or steam sounds, together with lighting, to be regulated on locomotives by a DCC controller. Moreover, the modeller also has the ability to use the DCC to control independently more than one locomotive on the same section of track. Locomotives can come already fitted with micro-decoder modules for operating the lighting and sound features, although decoder modules are also available separately for converting suitable analogue locomotives to DCC. It is possible to control DCC locomotives on analogue layouts but the lighting and sound features cannot be controlled by an analogue controller.


Analogue Control


This is probably the most recognizable method of controlling a model railway from past years. I remember my first layout came with a 12V mains transformer, the size and weight of a house brick, with a somewhat crude, separate, scratchily working controller; although I did enjoy hitting the red emergency stop button for those wheel-locking, skidding brake stops.


Nowadays analogue controllers are much more refined with excellent, slow-running capabilities, and are available for single-track and up to a four-track locomotive control. For the Teignside Quay layout I chose a four-track Gaugemaster analogue controller fitted with four independent speed controllers with reversing switches.


The fourth speed controller on the unit is used for controlling the working features on the layout. The 240V mains transformer is housed within the case of the controller together with a screw-type connection terminal block located on the back of the unit for attaching the wiring to the track, and comprises of 4 × 12V DC for the tracks, 2 × 12V DC and 2 × 16V AC for accessories, which are used for powering the lighting and working features on the layout.
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Fig. 7 This analogue controller, manufactured by Gaugemaster, will control up to four locomotives on different tracks.




THE FOLDING BOX


My first thoughts on the folding-box concept had been triggered by my distant memory of seeing a very small-scale model railway layout housed in a suitcase. I thought at the time that this was a really neat idea and promised myself that one day I would have a go at building something similar. Fast forward to the present and, having decided to build an N-gauge layout with three-track circuits, I would require a very large suitcase indeed in which to accommodate the layout. The suitcase would need to have large holes cut out in the sides for access to the track under the hill structures, or the layout designed to be lifted out from the suitcase, which would require strengthening to carry the weight of a large layout. After much thought I decided to construct a tailor-made folding box.


The next consideration was the size of the layout within the folding box and the choice of materials to be used in its construction. Size also equates to the weight of the completed layout, which needs to be portable and also of a suitable size for storage. Model railway layouts are usually constructed on a composite fibre-board base, such as Sundeala, which is glued and screwed to a rigid timber frame. However, in order to keep weight to a minimum, I chose Styrofoam for the baseboard and the raised landscaping. Styrofoam is an extremely lightweight, rigid foam that is easy to cut and shape, although it was necessary to devise a method of fastening turnout motors and other lineside items directly to the foam base. After some experimentation, I came up with a workable method that is explained in Chapter 3.


The part of the layout known as the folding box or carcass is constructed from plywood with a conventional timber frame for supporting the foam base. The sides of the folding box slope down from the back towards the front. This allows adequate depth at the back for the viaduct and elevated section of track and ease of access to the front of the layout and train controller unit.


Legless or Standing


I wanted the layout to be versatile so that it could either be freestanding on its own, bolted on legs, or these could be removed for placing the layout on a tabletop. Additionally, I wanted the option of positioning the train controller unit on a foldable shelf arrangement underneath the layout to allow more space for track and additional features, if required.
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Fig. 8 Two examples of folding layouts. The top layout is the basic design for Teignside Quay, while the bottom design is suggested for a siding- or terminus-type layout.
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Fig. 9 Buckfastleigh Station on the South Devon Railway. This station would make a suitable subject for a folding terminus layout.




WORKING FEATURES


My first thoughts about the working features on the layout were somewhat over-ambitious to say the least. On my original wish-list I wanted a working cable car, rolling road, narrow-gauge railway and a water feature with actual water, using a pump from a goldfish aquarium. In reality a water droplet would be the size of a person’s head in an N-gauge figure, and thus not at all realistic. Also, water and electricity is a dangerous mix, even though the layout voltage is only 12V. A far safer alternative is to make a water feature from a clear, hard-setting resin.


Using street lighting and lighting in buildings would add another dimension by giving a nighttime atmosphere to the layout. Road vehicles could be modified to accept thin fibre-optic cables for working headlights and for special effects.
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Fig. 10 Ideas for working features, although the rolling road was rejected for a simpler arrangement.






CHAPTER TWO


TOOLS AND ADHESIVES


TOOLS


Tools can be divided into two categories: tools for constructing the folding layout, including the base and the folding-box arrangement, and modelling tools for track-laying, landscaping, lineside items, static and working features. You may be fortunate in already having a comprehensive selection of tools, in which case you are welcome to skip this section. However, it has given me an excuse to clean up or replace some of my well-worn tools, which I list and illustrate here in case you may appreciate guidance on what tools are required.


TOOLS FOR MAKING THE FOLDING-BOX ARRANGEMENT


The tools required for marking out and cutting the lengths of timber for the base framework, together with the plywood folding box, consist of an HB-grade pencil, 3m (10ft) steel tape and a standard-size adjustable steel set-square. For cutting the timber framework for the base, a cross-cut or tenon saw is suitable. The tenon saw will provide a finer cut than the cross-cut saw, although plywood is easier to cut with a cross-cut saw. A pad saw is useful for cutting out the openings in the plywood sides of the layout to gain access to track running under the hills. Drilling holes for screws is accomplished with a cordless drill and a selection of drill bits for different screw sizes. Using a countersink bit will ensure screw heads sit flush with surfaces. Screwdrivers, such as a ratchet-type that takes both standard slot and cross-head bits, are handy for tight spaces, as is a standard screwdriver for screws and opening tins of paint, etc. Finally, also useful are a small hammer for tapping in pins, a knife for removing burrs and trimming, and an extendable flexible-blade knife for cutting foam. These last three tools are also used for modelling the layout, in pinning track to the base, general cutting work and shaping the foam landscaping.
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Fig. 11 Construction tools for the folding box, baseboard and framework: (1) steel set-square; (2) pad saw; (3) tenon saw; (4) cross-cut saw; (5) steel tape-measure; (6) pencil; (7) cordless drill with drill bits and countersink; (8) hammer; (9) ratchet screwdriver with standard and cross-head attachments; (10) standard screwdriver; (11) craft knife with extending blade; (12) heavy-duty craft knife.
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Fig. 12 Tools for modelling the layout: (1) steel rule; (2) small steel set-square; (3) small hacksaw; (4) assorted needle files and a rasp, not shown; (5) pliers for holding items and cutting wire; (6) bradawl; (7) pin vice with fine drills; (8) tweezers; (9) selection of small screwdrivers. (10) multi-purpose craft knife with various blades and razor saw attachment. Also shown are a general purpose soldering iron, scissors, small hand-drill and a ’helping hands’ type of holding clamp with optional magnifying glass.





MODELLING TOOLS


The tools described here are suitable for the majority of model train layouts, including Teignside Quay. I suggest the first item to include in your tool armoury is a self-sealing, rubber cutting mat on which to conduct your cutting, gluing, painting and construction of items prior to placing them on your layout. Mats are available in various sizes and are helpfully marked in cm and 1in squares to assist in aligning walls when constructing buildings, for example. For measuring and also making straight cuts in sheet material, such as cork card and plastic, a steel rule for guiding the cut is used in conjunction with a craft knife. It is suggested that investment in a good-quality craft knife that accepts various shaped interchangeable readily available cutting blades, including a razor-saw attachment, should provide years of service. A steel set-square, smaller than its bigger brother used for constructing the folding layout, will assist in aligning items square and upright, such as in assembling kits of buildings and ensuring that tunnel entrances are vertical when fixing them to the base of the layout. Constructing items that involve cutting sheet metal and lengths of piano wire for making pulley shafts for working features, for example, will require a small hacksaw, a set of needle files, including a rasp for shaping foam, and pliers for holding objects and for cutting electrical wiring. For making very small holes in objects, such as for wiring and for fibre optics to pass through, a pin vice with a set of micro-size drill bits is suitable, together with a hand drill with a set of medium-size drill bits, and also a bradawl for making larger holes in softer materials. A selection of watchmaker-type screwdrivers, as well as tweezers for holding small items, is very useful. Household scissors are ideal for cutting card and even thin aluminium and brass sheets, although it is probably wise to buy scissors especially for your tool box rather than raiding the kitchen drawer.


Electrical wiring can be joined to miniature bulbs for lighting buildings; for example, with screw-type connecting blocks. However, there will be occasions where it may be necessary to solder wiring to electrical components and, therefore, a general purpose soldering iron is required. Although not essential, a ‘helping hands’ type of free-standing clamp, comprising of two adjustable articulated mounted crocodile clips with optional magnifying glass, is handy for holding small items for soldering or painting figures.


ADHESIVES


The range and diversity of adhesives, or glues for short, that are available to the modeller is considerable and probably more than is required for building the average layout. The majority of adhesives are toxic and some can give off fumes, so reading the manufacturers’ labels before use is a priority. They must also be used in a well-ventilated area and stored securely away out of reach of children and pets. I describe here the main types of adhesives in common use together with their applications.
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Fig. 13 The main types of adhesive for layout construction: (1) balsa cement; (2) Blu-Tack; (3) contact adhesive; (4) superglue; (5) epoxy adhesive – a plastic milk-bottle top is ideal for mixing together the resin and hardener; (6) twist-type glue stick dispenser; (7) low-tack glue; (8) liquid polystyrene adhesive and tube cement; (9) general purpose pva glue.





BALSA CEMENT


This is one of those traditionally used glues that has stood the test of time for joining balsawood together in constructing model flying aircraft and is equally suitable in making buildings and other structures from balsawood and card for model railways. It will dry in about 10 minutes and set hard within 12 hours. It should be applied sparingly though, as the cement tends to shrink on drying, which can distort card.


BLU-TACK


Although not a glue, Blu-Tack is useful for holding N-gauge vehicles, enabling them to be repositioned on roads. It is also useful for securing electrical wiring to the underside of the baseboard.


CONTACT ADHESIVE


This is available in two main strengths: medium strength for card and general craft applications, and heavy-duty strength for fixing tabletop laminates and heavier items. The medium-strength adhesive is adequate for model railways and is suitable for attaching figures and buildings to the layout. It will bond together most sheet materials; however, it can distort some of the thinner plastic sheets and may erode rigid foam if the adhesive is solvent-based, and it is therefore advisable to test on scrap material first. Normally the adhesive is smeared to both surfaces of the objects to be joined and left for around 5 minutes before bringing the surfaces together. The bond will set hard within 24 hours.


CYANOACRYLATE (SUPERGLUE)


This will bond together almost anything, including fingers if you are not careful! Stretching over the layout trying to extract a glue-smeared digit from part of the landscape with a razor blade is not to be recommended. The glue is almost instant-setting and works best for attaching small parts. A less instant-setting gel form of superglue is also available, enabling time to position parts. The glue makes an effective quick-drying sealant on small objects made from balsawood prior to painting. However, it is not suitable on rigid foam, as it will dissolve the material.


EPOXY ADHESIVE


Used for fabricating metal brackets and other parts on working features, for example. Metal to metal, metal to plastic or hard wood surfaces to be joined should be thoroughly scored with a file to provide a key for a physical, as well as a chemical, bond. It has excellent insulation qualities, making it ideal for use on electrical components. The adhesive comprises a resin glue and separate hardener, which is available in tube form or a syringe-type of dispenser. Setting times can vary between brands from 4 to 30 minutes, depending on what you require.
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