
 
 
 

MT220 
 
GWR 19' WHEELBASE 4-WHEEL 
COACHING STOCK UNDERFRAME 
 
 
This kit is primarily intended to be used to upgrade the 
Ratio GW 4-wheel coach kits, as well as in conjunction 
with the etched sides produced by Shire Scenes. A 
pair of three-arc ends to match the Ratio roof 
mouldings is included to facilitate this latter application. 
The underframe is 30'2" long, but can readily be 
shortened for use with the 26'10" bodies of the Ratio 4-
compartment coaches and the shorter sides from the 
Shire Scenes range. 
 
The chassis incorporates comprehensive detail and 
has three-point compensated suspension for improved 
track holding on these long wheelbase vehicles. The 
chassis is complete with gas lighting gear, buffers and 
vacuum pipes. The fret also includes two types of GW 
coach door handles (loop and T) and a supply of 
commode handrails; there are ample parts to detail 
one coach body on each underframe fret. The fret also 
includes a supply of drawbar plates. 
 
 
 
These notes are compiled from actual construction of 
several versions of this underframe, to suit both Ratio 
and Shire Scenes bodies. In the course of building the 
various models (Ratio 4-comparment third; Shire 
Scenes V5 luggage van and Brake Composite; centre-
guard’s compartment brake from chopped-up Ratio 
sides), various wrinkles and improvements were 
discovered, along with a couple of minor errors. These 
are all covered in these instructions.  

 
Contents 
 
Underframe fret (2-part) 
Ends fret 
Buffers x4 
Gas cylinder 
Vacuum cylinder 
Vacuum pipes x2 
Steam pipes x2 
Springs x4 
Axleboxes x4 
0.3mm wire: 3 x 7.5cm (brake pull rods, communication cord gear) 
0.45mm wire: 5 x 10cm (tiebars, brake yokes, footboard 
strengtheners) 
0.7mm wire: 3 x 5cm (gas pipes, gas filler, tiebar brackets) 
0.9mm wire: 2 x 5cm, rocking W-iron pivot, brake cross-shaft 
10BA nuts x4 
 

Tools and Materials 
 
You will need a small piece of MDF or hardboard to cut on, plus a 
craft knife with a sharp curved blade, such as a Swann-Morton 
brass handle with a No. 2 blade. Do not use a cutting mat - it has 
too much give and will distort the etchings. To solder the parts 
together, a small instrument soldering iron such as the Antex CS 
18W is fine; use 145°C solder and Fry’s Powerflow flux. You will 
also need cyanoacrylate and epoxy resin adhesives. Other tools 
required are: a pair of fine snipe-nose pliers; flat, round and square 
Swiss files, preferably fine (4th cut); a small vice; a pair of tweezers 
for the fiddly bits; a pin vice with 0.5mm, 0.7mm and 0.9mm drills; 
and some small wire cutters. 
Cut all parts free from the fret with the craft knife, pressing down on 
the cutting board. All folds are made with the half-etch on the inside 
of the fold unless otherwise noted. 
 

Assembly Instructions 
 
1) Floor Unit 

 
The first job is to shorten the main floor fold-up (part 1) as required 
for the body to be used. Guide marks are etched on the floor for the 
26'10" body, but some of the Shire Scenes sides call for slightly 
different lengths. For the long vehicles - 30'2" over headstocks, 
mostly brake vehicles - the underframe needs no modification. 
 
To shorten the underframe, cut across the floor at right angles on 
the guide marks, or to appropriate scribed lines if modifying to a 
length other than 26'10". A stout pair of sharp scissors or metal 
shears will make this cut. File the ends true and square, then bend 
down the dummy solebars. Note these have a double bend, with 
the bottom flange turning in underneath the floor. A little solder run 
into the folds once they have been made will maintain the angles 
and stiffen up the whole assembly. Similarly if you’re not using the 
half-etched shortening guides, fill these with solder to reinforce the 
floor. 
 
Now fit the inner headstocks, parts 7 (plain) and 7s (with step cut-
outs). The step end of the vehicles does vary, so check photos or 
drawings. For the Ratio 4-wheelers, the steps are at the left-hand 
end when looking at the coach from the gas tank side. Run a good 
fillet of solder into the joins between the headstocks and the ends 
of the solebars. There are detail overlays for both the solebars 
(parts 4 and 4g) and the headstocks (8 and 8s). Due to their 
delicate nature, we suggest these are fitted later in the build 
process (stage 5) using epoxy adhesive. If you prefer to solder the 
spring castings in place on the solebars with low-melt solder, you’ll 
need to tin the back of the solebars at the spring locations with 
normal solder. But, once again, we suggest the use of epoxy 
adhesive. 
 
2) W-iron Units 

 
Cut out the rocking (part 2) and fixed (part 3) W-iron units and file 
off any tag residues. Emboss the boltheads in the axlebox retaining 
strap at the bottom of each W-iron, then fold the straps up onto the 
face of the W-iron proper noting that in this case the etched fold 
line is on the outside of the bend. Lock the straps in place with a 
trace of solder. Now fit your chosen 2mm o.d. top-hat bearings to 
the W-irons - this is best done before the W-iron units are bent up. 
Secure the bearings with a touch of solder on their inside flange. 
 
The W-irons can now be folded up to shape and the folds 
reinforced with fine fillets of solder. The bearers for the rocking W-
iron etched into the floor should be checked for clearance on the 
0.9mm wire pivot, as are the holes in the rocking W-iron side 
pieces. Open these out as necessary. The bearers are bent 
downwards and both these and W-iron side-pieces ‘tweaked’ until 
the W-iron will just fit between the bearers; the idea is to avoid any 
slop that would enable the W-iron to twist relative to the coach 
centreline. Note that it is not a good idea to reinforce the bends in 
the bearer units with solder as this can interfere with the free 
rocking action of the W-iron unit. 
 
The rocking W-iron is now located between the bearers and the 
0.9mm wire pivot fitted. This has one end bent down slightly so that 



it can be tack-soldered to the floor as shown on the assembly 
diagram. The fixed W-iron is fitted into the locating slots at the other 
end, and soldered in place. Trim and file the locating tabs level with 
the top of the floor. Now fit the wheelsets and check that the 
chassis is riding level. The fixed end is the reference, so if 
necessary adjust the ride height of the rocking end by tweaking the 
bearers up or down; they are mounted on short strip arms to 
facilitate this. 
 
3) Springs and axleboxes  

 
The spring castings are fitted next. The backing plates fit inside the 
solebars and may need trimming at the ends to fit the cut-out in the 
floor, as shown on the diagram. It should not be necessary to thin 
the spring castings to provide clearance for the W-iron units, but if 
there is a problem at the rocking end its usually only necessary to 
file a trace off the back of the actual spring.  
Fix the spring castings in place - we suggest 5-minute epoxy for 
this as it gives time for adjustment and obviates the risk of melting 
the delicate spring castings. Centre the spring above the W-iron 
unit, lining it up with the bearing. If solder is used to fix the spring it 
should be 70°C whitemetal solder, with the inside of the solebars 
tinned with normal solder. Tack one end and check for alignment 
before making a full joint. 
 
The axleboxes are cut free of the feeder sprues, and the long shoe 
casting on the top trimmed back to just meet the spring at the fixed 
end, and to leave a small gap (0.5mm/0.020" is sufficient - use a 
scrap of 20thou plasticard as a spacer) at the rocking end. Open 
the hole in the axlebox to size using a 2mm drill twisted between 
your fingers, then fit the axleboxes over the bearings, securing 
them with cyano or epoxy. 
 
4) Brake Gear 

 
Prepare the brake hangers (parts 9, x8) by fitting the brake shoe 
overlays. Now locate the hangers in the slots etched in the coach 
floor - the inner pair of slots for 00 gauge, outer pair for EM or P4 - 
and solder in place. Make sure that the hangers either side of the 
rocking W-iron don’t interfere with its free movement - you may 
need to file or snip a bit of metal away if they touch. With the 
hangers in place, check for clearance on the wheels, tweaking the 
hangers and blocks for angle and position to get the best alignment 
Finally, add the brake yokes (parts 10, x4) as shown on the 
diagram. These are a bit of a fiddle to locate and fix, but the job is a 
lot easier if you adopt the subterfuge of spanning the brake blocks 
with lengths of 0.45mm wire and solder the yokes to that - also 
shown on the diagram. 
 
Bend the V-hangers down from the floor. Note that these are in the 
offset position - some stock has them nearer the centreline, so the 
V-hangers will need to be parted from the floor and refitted in an 
alternative location. Offer up the brake cross-shaft, using a length 
of the 0.9mm wire, pushing it through one V-hanger. Thread on the 
two brake cylinder cranks (parts 11) and the brake actuating crank 
(part 12), then pass the shaft through the second V-hanger. Secure 
with a touch of solder each end and trim to length. 
 
So far, so good - but now comes error no.1, as the locating hole for 
the brake cylinder may not be in the right place. It is correct for 
central V-hangers, but not for offset ones. The answer is to ignore 
the hole and to cut off the reduced-diameter section of the brake 
cylinder locating peg that was meant to go in it. Then put a nice 
blob of epoxy on the floor about 5mm closer to the shaft than the 
hole, plant the brake cylinder in it and adjust the position so that it 
marries up to the two brake cylinder cranks - you simply locate 
these over the arms projecting from the side of the vacuum 
cylinder. (On these vehicles, the piston was fixed to the floor and 
the cylinder itself moved up and down.) Once the epoxy has cured, 
secure the cranks to the shaft with solder and to the cylinder arms 
with cyano. Trim the excess off the arms once everything is firmly 
in place. 
 
Lastly, position the brake actuating crank immediately inside the 
inner V-hanger and solder it in place; then add pull-rods of 0.3mm 
wire from the ends of the adjusters on the brake actuating cranks to 
the inner end of the brake yoke on each axle nearest the centre of 

the coach, with a 5mm upstand at the yoke end of the wire (see 
sketch on diagram). 
 
5) Solebar Overlays 
 

These need to be fitted at this stage. Note that they are handed; 
part 4 (plain), goes on the side with the V-hanger, while part 4g 
(gas fittings) goes to the same side as the gas cylinder. The 
overlays are etched slightly oversize to allow a little leeway; trim 
them to length before fixing, but finish the depth once they are 
fixed. Press out the bolthead detail on the solebar strappings and 
mounting plates from the rear of the etching, using a blunt scriber 
or a darning needle in a pin vice, working on your cutting board. 
 
Coat the backs of the overlays with a thin layer of 5-minute epoxy 
and locate them in place on the structural solebars, aligning them in 
the vertically at the bottom edge and horizontally by the vertical 
rows of rivets over each axle position, which need to be directly 
above the axlebox centres. Once the overlays are positioned, clip 
or weight them in place and allow the resin to fully cure (overnight 
is best, in a warm place). The edges oi the overlay above floor level 
can then be gently filed back, using a fine Swiss file held at 45° 
across the edge and cutting only on the stroke towards the solebar. 
 
6) Gas Cylinder and Fittings 

 
Fit the cylinder supports (parts 14) into the slots in the floor and 
solder them in place. Take the cast gas cylinder, and drill a 0.7mm 
hole in the centre of each end. Glue or solder in a length of 0.7mm 
wire to represent the gas pipes, bending them as shown on the 
assembly diagram. (Note the pipe arrangement can vary - check 
prototype references or the MRJ article.) Trim the pipes to length 
so they clear the floor. 
 
Now cut out the laminations for the gas refilling valve (parts 16) and 
solder them together; round off the edges with a fine Swiss file. The 
filler valve is located inside the solebar on the same side as the gas 
cylinder, and locates on the bracket etched onto the solebar for this 
side. A further piece of 0.7mm wire is fitted as in the detail sketch to 
form the filler pipe; solder it in place, trim, and file the end square. 
The dial of the gas tank contents gauge (part 17) can be fitted onto 
the circular plate on the solebar and retained with a mere hint of 
cyano. Lastly, fix the gas cylinder in place on the brackets with 
epoxy. 
 
7) Headstock Fittings. 

 
Cut out and trim the headstock overlays, parts 8 (plain end) and 8s 
(step end) and press out the bolthead detail from the rear. Fix them 
to the inner headstocks as described for the solebar overlays. Fit 
the cast buffers in place with epoxy or low-melt solder. At the step 
end, clear the step locating slots of solder or glue, which is bound 
to have crept in, then fit the steps, retaining them with solder or 
cyano. On coaches running in pre-group condition, you may need 
to fit safety chains. A supply of eyebolts for these is included on the 
fret as parts 13, but you will need to add some fine chain which is 
not supplied. They locate into the holes in the vertical straps 
midway between the hook and the buffers. 
 
Add the drawhooks (parts 18). The cast brass vacuum pipes can 
be soldered to one of the two brackets beneath the headstock, 
either side of the hook. If steam heat is fitted (not often, on this 
stock) the vacuum pipe goes to the left of the hook and the steam 
pipe to the right. Few of these vehicles had steam heat when new, 
and many did not acquire this refinement until well into the 
twentieth century (if at all!), so check photos for information. Where 
no steam-heat was fitted, the vacuum pipe was often to the right of 
the drawhook - again, check prototype information. 
 
8) Tiebars and Footboards 

 
First fit the axlebox tiebar brackets. Ignore the etched ones on the 
fret (parts 5) - these were a nice idea that didn’t work. It proved far 
better to simply bend them to shape from 0.7mm wire, as on the 
diagram. Leave them over-length for trimming once the tiebars are 
in place. Then fit the brackets in place in the holes in the centre 
reinforcing plate on each solebar. You’ll probably need to run a 
0.7mm drill or broach through this hole and the inner solebar; there 



is a corresponding etched hole in this but it may not align perfectly 
with the hole in the overlay (the important one) and will probably be 
blocked with epoxy anyway. Solder these brackets in place. 
 
Now add the tiebars from 0.45mm wire, trimming them to length 
and touch-soldering to the rear of the retaining straps at the bottom 
of the W-irons. The tiebars will have only a minimal effect on the 
freedom of the rocking W-iron provided you don’t fix them to the 
tiebar brackets as well. Just align the brackets so that it looks as if 
the tiebars are attached, and trim them to length to match the tiebar 
height. 
 
Cut out the solebar footboards (parts 6) and fit them to the slots in 
the lower flange of the solebars. These may need clearing out, 
while the end ones are unavoidably partially obstructed by the 
spring castings. Trim the end tabs right back so that they just enter 
the slots enough to locate the board; the centre two should slide in 
without problem. There is a cut-out etched in the rear edge of the 
footboards to clear the tiebar brackets. When all is fitting nicely 
tack-solder the footboard to the lower edge of the solebar, working 
from beneath. 
 
Lastly, cut the lower footboards (parts 8) from the fret, and bend up 
the kick-boards and hangers. Here we meet error no.2 - one 
footboard (the one from the same fret as the floor) has the axlebox 
clearance etched in the upstand but not on the footboard itself; a 
few moments’ work with a square-section Swiss file with the 
footboard clamped in the vice are needed to rectify this omission. 
Now it is possible to align the cut-outs in the footboards over the 
axleboxes, ensuring there is clearance at the rocking end. Tack- 
solder the brackets to the underside of the upper footboards. To 
reinforce the hangers, you may want to solder a length of 0.45mm 
wire down the rear side of each one; this considerably stiffens the 
lower footboard assembly. It’s also a good idea to add a wire 
bracket from beneath the centre of each footboard to the tiebar 
bracket, which will stop the footboards being pushed in under 
handling. 
 
9) Ends 

 
The ends provided are to scale. Generally, they can be made to 
match the various different Shire Scenes sides with a bit of fiddling 
as to the position of the waist moulding. They will need a slight 
tumblehome forming at the bottom to match the sides, and this is 
best done with the fingers. At the step end (which goes at the end 
of the underframe with the steps on the headstock) fit the five steps 
and solder them in from behind. There will also be 0.45mm 
handrails on this end, but their exact form varies from coach to 
coach, so refer to prototype information. The communication cord 
gear end is a little trickier. The actual actuating gear - a cross-rod 
just below eaves level and the vertical pipe connecting this to the 
vacuum brake - is represented with 0.3mm wire and two small 
etches, one entered from the rear of the coach (for the horizontal 
rod) and the other mounted on the pipe, which runs right down the 
end of the coach. At waist level is the alarm gong (three layers of 
etch) and the release lever, which goes across the end, located by 
two small tabs; it should be offset slightly to the right. There is a 
further 0.3mm vertical rod between the release lever and the 
headstock, passing through another of the small brackets. There 
are four of these - the last one is a spare for the carpet monster. 
Both the vertical rods extend to the bottom of the headstock. 
 
If you intend to use the inbuilt body mounting system, solder the 
10BA nuts in place on the mounting plates. (To avoid solder 
entering the threads, push the tip of a cocktail stick firmly into the 
nut and use this to locate the nut over the hole while soldering the 
nut in place.) You’ll probably need to elongate the mounting holes 
in the floor slightly to obtain the correct match - it depends on the 
particular body being fitted. You may also find that the mount 
system makes the ends sit too high for some side etches - in which 
case, cut the mounting plates free of the ends and screw them in 
place on the floor unit, trapping a piece of hard tissue paper 
between the mount and the floor. You can then slide the completed 
body over the mounts and solder these to the body ends when 
everything is sitting right. The tissue should prevent you soldering 
the body to the floor.

References 
 
Details of the various coaches and these common underframes can 
be found in An Illustrated History of Great Western Coaches, Vol 1 
(J H Russell/OPC).There is also a very helpful article by Patrick 
Reardon in MRJ Issue 24, describing the construction of a 7mm 
version of a common version of this type of underframe. 
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