FINESCALE PLASTIC TURNOUT ASSEMBLY INSTRUCTIONS
(Please note that at the time of writing these instructions the finescale plan is not available, but kits are supplied with a photocopy of an actual turnout as well as a standard scale plan for reference)
Please read these instructions first, and refer to the plan so as to familiarize yourself with the techniques required.  Then read each section in the “General Assembly Section” to construct your turnout.  The first turnout will always take longer, but once you have the ‘know how’, they are quite quick to make.  Please remember this is modelling, so take your time, and enjoy the moment your stock runs across your finished turnout.

DESCRIPTION: - The kit is supplied as a set of sleepers 142.5mm long x 9.6mm wide, these are ready to be cut to length.  They have pre-segmented and numbered cut positions in 4.75 mm jumps from 85.56mm to 142.5mm.  Alternative sleeper ends are also provided to match the standard sleeper unit; so that the sleeper could be cut down to make an 8’ 6” sleeper in 1 to 32 scale (80.94mm).  The spacer bars have a unique hidden interlocking end, which can be clipped together or weld glued to make an extremely robust & stable turnout.  1.1mm diameter fixing down holes are provided on the inside of the spacer bar for 10 or 12mm (½”) long stainless steel or brass, 18 gauge escutcheon pins, these are sold separately.  The scale Chairs consist of a BR 3 bolt “S1” ‘Running Chair’ (that’s the ordinary looking chair), a "PJ" 4 bolt ‘Slide Chair’ (that’s the one that the point blade slides across), a "CC" 4 bolt ‘Check Chair’ (that’s the one that you feed 2 rails through) and an "L1" 4 bolt ‘Bridge Chair’ (that’s the square dumpy looking one).  There is a separate bolt head that fixes on the end of the slide chair, together with slide chair support blocks for the ‘Finescale’ modeller.  All are finely modelled to give a great appearance in long life Chocolate Brown UV stabilized ABS plastic, which means they can be solvent welded directly to the sleepers, or the separate pins can be welded in, and press fitted into pre-drilled 3mm holes if using timber sleepers.  The spigot on the pins has a cruciform design to prevent turning.

The new Code 180 rail is much easier to assemble, having a scale profile with a smaller foot section which can easily be recognised.  A spray of WD 40 or similar light oil can be used on the rail ends to aid assembly, but shouldn’t be necesary.  Avoid using old rail for turnout construction, as assembly is harder.  If using the lost wax Blade Unit, Tiebar or Frog Unit, these items should be put in position before the rail is fixed down, if you forget then either the straight or curved stock rail can be pulled along to enable the blade unit to be slid into place. The use of my “Finescale” 15mm long fishplates (rail joiners) is recommended for turnouts as they fit nicely between the sleepers.
FIXING: - Just a word here about the fixing of the chairs.  Any glue used in an outdoor situation, will eventually break down by the ingress of the weather, however though often called “Gluing” we are not gluing the parts together here, but ‘Welding’ them.  Using a solvent to weld the two surfaces of the plastic together, this allows the molecular structure to migrate so that they in effect become one piece of plastic.  I supply “Absol” for this purpose, but other modellers weld glues can also be used, providing it states that it is suitable for welding ABS plastic.  Also “Plumbers Pipe Weld” (which is quite thick) can also be used.  You can also mix the two as required.

To achieve a good weld, we have to follow a simple procedure: - 1) Pre-cleaning of the mating surfaces (though not normally necessary) can be carried out using some Methylated Spirit or Isopropanol.  2) Take your pot of  Weld glue and dip a cocktail stick or small screwdriver in and immediately place a small drop where the chair will sit (the weld glue evaporates fairly quickly, so keep the lid on when not in use).  Slide the chair along the rail onto the weld glue which will flash under the chair.  3) Continue firmly pressing the parts together for about 20 - 30 seconds; this is the boring bit, but it’s important, so start counting!  This pressure causes the molecules of plastic to join together.  As you become more practiced you can be working on another chair as you hold the last one in position.  Parts which have been joined this way will be firm enough to hold their position in a few minutes, but will not reach their full strength for 24 hours.  You could try an experiment to see if you have done this correctly, glue a chair down to an off cut of sleeper and try to remove it the next day with a pair of pliers; the chair will be destroyed before you can separate the two parts.  The beauty of ABS is that in the unlikely event of a chair coming undone whilst in service, simply clean the two surfaces and weld back together.  It is a good idea to wash your hands before assembling parts to ensure minimal contact with any grease or oil.  Absol is extremely volatile, and should be used in well ventilated areas.  The multi “Track Gauge” and “Radius Curves” cut in aluminium are available for turnout construction.

TOOLS REQUIRED: - Craft knife, masking tape, spru cutter, junior hack saw, old small paint brush, weld glue, some heavy blocks of brass/steel, small clamp, pin hammer, pliers, vernier, some track gauges, 1 at 45mm and the other at 45.5mm made from ½” round brass would be useful.

GENERAL ASSEMBLY NOTES: - These instructions cover a wide range of turnout radiuses, therefore the individual lengths of rail, number of chairs/sleepers required should be taken from the plan.  Work on a clean level surface, I suggest that you obtain an off cut of ½” thick chipboard or melamine faced chipboard and fix the plan down holding the corners with some masking tape (alternatively the plan could be glued to the board by using a spray contact adhesive (not a water based glue to avoid shrinkage & crinkling of the paper).  When the plan is in position check to see that the straight edge is straight, that is if your particular plan has one?  Now pin down a wood batten (12mm x 6mm) or metal strip along the straight edge of the sleeper ends to ensure correct alignment.  You may want to rub over the plan with a wax candle in the areas where the spacer bars are weld glued, to avoid excessive sticking.
Inspect the moulded parts for defects and remove any excess plastic from the spru joint which may occasionally be visible.  Start by cutting the sleepers to length, use a small band saw/hack saw or alternatively with a spru cutter to cut both sides up from underneath and then snap off & clean up.  Use the uncut end of the sleeper to line up with the straight edge on the plan.  The first (or last) sleeper spacer bar can be cut off.  Use a thicker solvent weld, and apply a small amount to the end of the spacer bars and its corresponding socket, and lay in position.  If some of the glue goes on the plan, all well and good, as this will tack hold everything in position, and the paper is easily removed later.  As each sleeper is cut and fixed, use a heavy metal block to hold down, and continue to check the 90 degree alignment with the straight edge.  The 3rd spacer bar is only used up to about 100mm and is then cut off after this.
Cut the long “Straight Stock Rail” to length as shown on the plan.  There are 3 options where the "Switch Rails" contact the "Stock Rails,” you can either 1) recess the rail by filing 2) put a small "Joggle" in, or 3) just leave it plain, the choice is yours; most people prefer the joggle which is the easiest and quickest to do and avoids the possibility of wheel hitting the blade rail ends.  To make the joggle, mark the “Stock Rail” with a felt tip pen where the “Switch or Blade Rail” ends; and with a good pair of parallel pliers bend the rail out by about 15 to 20 degrees, move the pliers along about 5 mm and bend back by the same amount and check the rail for alignment.  Slide the appropriate number of chairs onto the rail, moving them along so that they are next to their appropriate sleeper.  The chairs immediately to one side of the slide chairs will require cutting as shown on the plan.  DO NOT fix the slide chairs, as they are fixed later.  Weld glue the furthest left hand chair either by 1) using the ‘Aluminium Track Gauge’ using end gauge butting up to the edge of the sleeper and against the rail edge, or 2) use a vernier or, 3) by using a spare standard sleeper unit lined up against the straight edge.  Then go to the opposite end and repeat with the furthest right hand chair, then the centre chair and so on, until about 5 chairs are fixed, after this all the chairs are fixed by working your way along welding a chair down as you hold the last one in position for the required time.  If you laid the plan straight, then the sleepers straight, then the rail will be straight!  Pay particular attention to fix the first and last “Check Chairs”, as these tend to get a hammering in operation.  Any excess weld material should immediately be removed with an old paint brush or piece of cloth.

The next rail to be fixed is the “Curved Stock Rail.”  The rail should be pre-bent to the required radius; this is easily done by holding the rail in one hand and pulling through the other hand with the thumb applying even pressure to the side of the rail.  You could use a pair of cloth gloves for this job.  Slide the appropriate number of chairs onto the rail, moving them along so that they are next to their appropriate sleeper.  The chairs immediately to one side of the slide chairs will require cutting as with the previous rail.  DO NOT fix the slide chairs yet.  Now proceed as before to fix down, but this time use the 45mm track gauge on the straights, you could use the 45.5mm ‘Template’, roller gauge or spare ‘Gauge Widened’ sleeper unit on the curved rail.  Fix the first pair of ’S1’ chairs at the blade rail end.  Then fix the ‘S1’ chair at the opposite end; fixing by sighting up over the top of the plan.  Now fix the middle chair, and so on, as before.  Take care to ensure the radius is correct; if you have one, a better job can be made by the use of a ‘Radiused Curve’ template, held against the inside of the rail.

The next rails to do are the “Switch Rails”, there is a choice here, either 1) they are made in a single length, or 2) cut and pivoted in the position shown; the choice will depend on your preference and application.  Pre-machined blades are available for this purpose or a “Blade Unit” for some radiuses is also available, this has a pivot base which is not so prototypical in appearance, but means no soldered joints or strain on the soldered tiebar joint.  Choose either rail to do first.  The rails require filing or milling to remove the rail section so as to leave approximately .5 mm remaining on the blade end.  A stronger and more prototypical job can be made of this job, if only the head (the top) section of rail is removed on the wheel flange side, but this will probably require the use of a milling machine.  Next, hold firmly (or use a small clamp) the rail in the correct position at the blade end to the “Stock Rail” just short of the joggle or recess and with a fine felt tip pen mark the position of the first bend, bend to form the “Wing Rail” and when happy that it is lined up, mark the next bend to form the “Wing Rail Splay”, bend and when happy mark and cut the rail to length.  You can put a small shallow hack saw cut on the outside of the rail to encourage a tight nice sharp bend to form the first “Wing Rail” bend, it is important that this bend is nicely formed.  File the splay end to remove any burrs.  Slide all the chairs onto the rail, as shown on the plan.  Cut any chairs as required; this will include cutting the ‘S1 Chair’ to fit next to the other ‘Cut S1’ chairs.  Include cutting the Check Chairs on the “Wing Rail” so that the other rail opposite side ‘jaw’ is completely removed, this can be saved and used for the chair on the first bend at the nose.  Fix the chairs down as before using the 45mm track gauge, DO NOT use the 44.5mm gauge near and in the Check Chair area.  A vernier can also be used in some awkward places.

Now take 2 pieces of rail and form by filing the “Point Rail” and then the “Splice Rail.”  The Point Rail is formed by first bending the rail slightly away from the filed tapered side, then it is filed so that the bent side becomes straight again; the other side is filed to the angle as shown on the plan:  By doing this you end up with a solid section at the very tip of the nose.  The point of the nose is left with a small blunt tip.  The Splice Rail is simply filed to shape.  Bend rails to a curve as required.  Both rails are cleaned up and fluxed, then placed on a heat resistant block and set to the same angle as shown on the plan, remembering that both rails are held over to the vertical at 1 in 20 for the inclination built into the chair.  Place a weight on the rail a little away from the area to be soldered.  Apply even heat and soft solder.  Clean the rails up, mark and cut to length (or leave over length for easier fitting in situ later) and slide on the remaining chairs, cutting the 2 closest chairs to the nose as shown on the plan, then welding in position as before.

The Slide Chairs are fixed next.  There is a small bolt head on the spru, which is between the Slide and Bridge chairs, this is for those who are really ‘Fine Scale’ modelling, most people will not bother to use them for the garden railway.  A method of fixing them, is to use a sharp pointed craft knife, cut off the spru taking care not to lose the bolt, pick up the bolt with the very point of the knife, touch in the weld glue and push into place until fixed.  Place all the Slide Chairs onto the sleepers next to their positions, apply weld glue to the sleeper and slide the Chair across to its final position as the rail is very slightly lifted with a small screwdriver.  Take care not to push the rail out of gauge, and take care not to get glue on top of the sliding surface, if you do then the rail must be lifted up with something to ensure that the rail does not melt into the chair and form a ridge.

The small ‘Slide Rail Support Block’ is also available to be used for those who are ‘Fine Scale’ modelling; again most people will not use them for the garden railway.  They are cut to length and fixed with a small amount of solvent weld to some of the Slide Chairs where there is a gap between the Switch and Stock rails.  Be sure to allow for the movement of the rail.

The “Curved” and “Straight Check Rails” are left to last to ensure the Check Chairs have dried sufficiently so that they are not disturbed during fitting.  Mark the rail from the plan (the rails are not the same length, the curved being slightly longer), cut and bend as required, together with ONE end of the splay.  You can fit the rail from either end, but it may be a little easier to feed from the diverged end, so work out which end to bend the splay.  File the splay ends as previous described.  Feed through, taking care not to disturb the chairs, then bend the other splay using a small pair of blunt ended pliers.

Solder a Tiebar to the Switch Rail blade ends as shown on the plan.  The important thing is to make the centre section thinner (3 mm wide) and bend it 90 degrees to leave it in the vertical plane, this will allow for a small amount of ‘Lazy S’ movement which prevents strain on the soldered joints if using one piece “Blade Rails”.  Solder with both blades at least 3 mm away from the stock rails. A lost wax brass or nickel silver tiebar is available from me for this. 
Allow the turnout to dry thoroughly, and then separate from the plan, which should peel away quite easily.

TRACK LAYING: - There are a number of different bases to which track can be fixed.  If gluing, probably the best glue to use is the hot melt type, silicone sealant also works well.  If you are ballasting the track then there are 2 methods; 1) lay ballast in position, wet using water mister (with a few drops of washing up liquid added), and apply S.B.R. adhesive (Avoid P.V.A. as it breaks down fairly quickly), or 2) using casting resin, which is especially effective on ABS track.  Mix resin with about 10 Acetone to thin the mixture, add the activator and stir, pour around the sleepers using a plastic dispensing bottle, allow to soak under the sleepers for a few seconds and then sprinkle from a height the dried ballast to the required level.  Repeat if required and then before the resin soaks too far, blow along the sleepers in both directions to move excess ballast off the sleeper tops and to level out.

The frog can be filled to 2mm (1.5mm for Finescale) from the top of the rail using the “Template”, doing this prevents wheel tyre drop in; the flange momentary runs across the filled area causing less wear to the nose.  However if you (or visitors) have older stock it may cause the stock to bump over this area.  Test to see what suits your circumstances.  Use 2 part epoxy resin with some brass dust added, Milliput or car body filler could also be used.

Allowance for expansion of the rails should be made, this is extremely important for outdoor railways.  The linier expansion of brass rail is .00001 inch per degree Fahrenheit, this must be multiplied by the difference between maximum (150˚f) (surface, not air temperature) and minimum (20˚f) temperature outdoors in the U.K. which is about 130 degrees, multiplied by 36” gives us a measurement of 47 thou per yard (or 1.2mm).  For straight track allow 1mm plus 1.2mm for 1 yard, 2.4mm for 2 yard and 3.6mm for 3 yard.  Now determine what temperature you are laying the track to give you your gap allowance.  This calculation is for brass, these rates can be reduced by 30% for Stainless Steel rail.  When joining your turnout to the plain track allow for the expansion gap according to the length of track you are joining to.  

HAPPY MODELLING: - I hope that these instructions are clear, please telephone me on 01702 217422 between 9 am to 9 pm Monday to Saturday, if you have any problems.  Notify me of any shortages or defective parts, also I would welcome any suggestions for improvement.
