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Introduction 

The concept of our kits is to enable you to use your modelling skills and normal modelling tools and 

materials to make a highly accurate scale replica of a wagon for running on accurate scale 5 inch 

gauge railways. 

Features of your replica wagon 

• Highly accurate scale wagon replica 

• Easy to assemble - simple hand tools and glue 

• No machine tools needed! 

• Laser cut steel axleguards 

• 3D printed axleboxes with bronze bearings 

• Working steel/3D printed leaf springs 

• Slater’s GL5 wheels with accurate axles 

• Laser cut plywood sides and floor 

• Fully accurate and realistic 3D printed detail 

• Full working brake gear 

• Laser cut steel sprung drawhooks 

• Steel drawgear through wagon for safety 

• Steel buffers – working buffing leaf springs 

• Complete kit in the box 

• No more searching for sources to finish your wagon! 

• Completed wagon fits in the box! 

 

Scale 
The scale throughout is 27 mm/foot, (1 1/16th inches/foot). 1 1/16th of an inch is 26.99 mm so the 

metric and imperial measurements are extremely close. Metric dimensions have been used in the 

The prototype 5 inch gauge D302 wagon built during development of this kit 
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design process due to the modern manufacturing techniques. The kit is designed in 3D CAD 

software. This enables extremely accurate reproduction of the dimensions of the wagon. 

Structure 
The structure is a combination of 

 Laser cut plywood 

o Floor, sides and ends 

 Laser cut steel 

o Axleguards 

o Draw hooks 

 3D printed parts 

o Structural components 

o cosmetic components 

o working leaf springs 

 Steel 

o Fasteners 

o Leaf spring top leaves 

o Drawgear cradles and drawbar 

This kit will enable you to make an accurate scale replica of a Midland Railway/LMS Diagram 302 

high-sided wagon. This is often called a “5 plank wagon”, although the Midland Railway did not use 

that term.  
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The Full-Size wagon 

History 

The Midland Railway had been building wagons recognisable as “high-sided” since the 1870s. 

Comprehensive information is included in Bob Essery’s book “Midland Wagons Vol 1”, details in the 

Bibliography below. Later, Essery published further details of many wagons including an update on 

the D302 history in “Midland Record No 2 Supplement” 

Midland Railway Drawing Numbers, Diagram Numbers and Lot Numbers is worthy of a study. The 

D302 kit here is based on the Midland Railway official photograph above and the works General 

Arrangement drawing No 3843 of March 1913. 

 

 

 

 

 

 

 

 

 

The Midland built 

9,750 to D302 at Derby between 1913 and 1920. Some were built with bottom doors and some 

This photo is of D302 wagon No 91366 of lot 823 built in April 1913 and is the basis for the 

wagon in this kit. Photo courtesy of Midland Railway Study Centre, Derby 

This is the General 

Arrangement Drawing 

No 3843 of D302 

wagon dated March 

1913 and is the basis 

for the wagon in this 

kit. Drawing courtesy 

of Midland Railway 

Study Centre, Derby 
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without. There were many variations of the design. Significantly, D663A, built from 1921 to 1923 was 

practically identical. The only significant difference was the iron end stanchions which replaced the 

wooden stanchions of the D302. 

This diagram became LMS D1666 in 1923 and thus the wagon very similar to D302 became the 

standard LMS “5 plank” wagon. 

From the Historical Record to the Replica Wagon 
The replica wagon kit is based on the Midland Railway works drawings. These, along with many 

reference photographs in books and at the Midland Railway Study Centre, have provided the designs 

and variations. 

It has become very clear that the Midland varied the components used in the building of wagons. 

What is not very clear is why this was the case. We can only assume that some of the variations 

were due to availability of stock components. Possibly, the availability of skilled labour may have 

influenced the detailed design features. For example, the radius in the outside bottom corner of the 

headstocks is on the works drawing No 3843 and the photo of 91366 shows this but there are many 

photographs of D302 wagons with a square corner. 

During the research and 3D design process, additional information continually comes to light and 

this often calls for a modification to the design. Further small iterations of the designs can be 

expected as more details are uncovered. 

Paint colours 
We use filler primer, followed by grey car undercoat. A lot is written about the exact colour match 

for railway colours. We are confident that there is no such exact match for grey Midland wagons. 

The grey varied dramatically in service, from the first couple of weeks through to the trip back to the 

works for maintenance. In summer, sun faded the grey to a paler colour and in winter, the dirt, 

particularly the soot, darkened the grey to a deep colour. There are many examples of wagons next 

to each other, some with dark and some with pale grey sides. The white lettering paint was “self-

cleaning” and therefore the lettering stands out strongly on many wagons. Later into the life of the 

D302 wagons, in LMS days, they were not repaired as well or as often and these would have had 

repairs, often with unpainted wood which would then weather to a silver grey. 

The LMS colour was also grey until 1936 and the D663A wagons built in 1922 never had the MR 

letters applied. Thus, Midland grey became LMS grey. 

Essery’s book has many examples of D302 wagons in LMS grey and some in bauxite. There are also 

several pictures of the wagons in BR days into the 50s. 

Building your Replica Wagon 
Some background on the new processes is helpful for the understanding of some of the building 

methods and techniques. Sometimes these differ from the more traditional methods. 

3D printing 
The Three-dimensional (3D) printing process is known as “additive manufacturing”. A physical object 

is created from a digital 3D model by building up layers of molten plastic on top of each other. 

In your kit, many structural and cosmetic parts are printed using a material called PETG – 

Polyethylene Terephthalate Glycol-modified. It is a robust material, able to withstand outdoor 

weather temperatures found in the UK. 

Some cosmetic parts are printed using PLA, which has excellent surface finish properties.  
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Care of the printed parts before assembly 
Thinly printed PLA can be susceptible to warping in high temperatures, such as those inside a hot car 

in the sun. Therefore, it is important not to leave the PLA cosmetic parts in hot sun before assembly. 

The kit is designed so that all these PLA cosmetic parts are glued to either plywood or PETG, which 

adds strong support and significantly increases the stability of the PLA. Painting also adds greatly to 

the stability of the printed parts. Tests have shown that PLA parts are very stable after gluing and 

painting, even outside in the hot sun. However, as with all plastic and wooden parts, it is always 

better not to leave them in a hot car in strong sunlight. 

Important considerations 
This wagon is an accurate replica of the full-size wagon. This gives a scale appearance to the wagon 

and imposes some limitations. 

Weights and loads 
The working suspension leaf springs are designed with spring rates to represent those on the full-

size 12 ton wagon. 

Maximum design load is 4kg (8.8 lbs). At this weight, the springs will deflect down to a scale 

maximum load deflection and the axleboxes will still have about 3 mm of deflection. If completely 

filled with coal or stone, the load will exceed that maximum all-up weight and there is a potential for 

damaging the wagon. It is therefore strongly recommended that the wagon is loaded with a dummy 

load weighing a maximum of 2.5 to 3 kg. 

Safety 

No people to be carried! 
THE WAGON MUST NEVER BE USED TO CARRY A HUMAN PASSENGER, even if they are very small 

and light. 

Building your wagon 

General information about building this kit  

Tools and equipment  
You will need some hand tools and materials 

 A set of smaller metric hex keys down to 1.5 mm  

 Screwdrivers – small cross head and flat-bladed. 

 A try square or an engineer’s square 

 Side cutters – a sharp pair of sidecutters will help in cleaning up any extra pieces on the 3D 

prints 

 
 Wood chisels – the PETG prints can be worked using similar techniques to wood so, for 

example, if a fit needs a small adjustment, we find that is the best way 

 Pin chuck or drill suitable for small drill sizes.  

 Twist drills. A set including 1.0, 1.6 mm, 2 mm and 3 mm 

 Adhesives. The recommended glue is a High Viscosity HV superglue (cyanoacrylate). This is 

the one we use from Amazon Click to go to Amazon page for Superglue HV 
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Other adhesives may be used. Some solvents will dissolve the plastic materials used in the kit so it is 

important to test any adhesives on a piece of the material before use. 

Use of adhesives 
The High Viscosity (HV) Superglue fills gaps. In some places, the printing will have lines on the 

surface. The HV glue will fill those gaps and ensure a good contact between the pieces being joined. 

It is possible to reposition the pieces when using HV glue, unlike the low viscosity (LV) glues which 

run into gaps by capillary action. In some cases, LV superglue may also help with assembly.  

Cleaning up and adjusting the components where necessary 
The 3D printed parts coming off the printer are mostly ready to use. Sometimes there may be 

artefacts remaining on the components. Also, some of the pieces must be a good snug fit as they are 

assembled. 

The parts can be worked with sharp tools. We have found that a sharp wood chisel is one of the best 

ways to work the 3D prints.  

Any small pieces of extra material can be removed with sharp side cutters and cleaned up with a 

sharp knife. 

Fine grit wet and dry can be used on PETG. On the cosmetic parts, take care with abrasive papers as 

the PLA will easily clog the paper. 

Where screws are used for assembly, the holes are printed in the components. In most cases, a 

normal screw will cut its own thread into the printed part. Please do not clean out any threads 

where the screw will cut a thread. In time, if the screw is removed and re-inserted often, the thread 

in the plastic will wear. A small drop of HV Superglue will allow the thread to be re-established. 

Order of building 
In some cases, the order is not critical and where screws are used for assembly, it is possible to 

remove and replace the components and subassemblies during the build. This also allows for 

replacement of parts if they are damaged in an accident while running. 

As an overview, here is the suggested order of build. 

Underframe and running gear 

Solebars and curb rails, headstocks and floor assembly 

Axleguards and Spring Shoes 

Underframe, Buffers and Draw Gear 

Axleboxes, springs and wheels 

Brake gear  

Body 

Side and end planks 

End stanchions 

Outside washer plates, corner plates, hinges and capping strips 

Painting 

Note, you probably want to paint some components and assemblies before the steps above. The 

inside washer plates are certainly easiest to add after painting the inside of the wagon. 
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Please read the Painting instructions at the end of this document before starting to assemble the 

wagon. 

Inside washer plates 

Final assembly 

Detail parts (number plates, chains and pins, etc) 

Wheels and any other sub-assemblies which were removed after trial assembly during the build 

Assembly  

Solebars & curb rails, headstocks and floor assembly 
Assemble the buffer stocks to the headstocks. Clean up any excess material from the buffer stock 

prints. 

The buffer stocks are handed! You have two pairs. The bolt heads are offset towards the centreline 

of the wagon. There is a “V” shape on the buffer stock locator ring. This V faces in towards the 

centre of the wagon. See the pictures below. 

There is a 3 mm location hole in the bottom of the buffer stock which matches the hole in the 

headstock. 

Carefully clean out the holes in the buffer stock and headstock with a 3 mm drill to accept a piece of 

2.85 mm filament. Glue a piece of 2.85 mm diameter filament into the hole and use this to locate 

the buffer stock into the headstock. 

 

 

 

 

 

 

 

 

 

 

 

The solebars & curb rails are supplied as subassemblies. They have the dress pieces already applied 

to the sub-components. All bolt heads and other details are already present. 
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2 x solebar subassemblies with V-hangers and all solebar/curb 

rail detail including,  

2 x headstock and buffer stock subassemblies 

1 x floor – with laser-cut grooves on the top side 

 

Build a square, symmetrical and solid frame for the wagon by 

gluing the solebars and headstocks to the plywood floor and 

each other. The combination of plywood floor and printed 

solebars and headstocks give a very strong and stiff 

framework. 

 

It is important that the insides of the solebars are square to 

and centred on the floor. The ends of the printed sides must fit 

the floor so the floor is identical at each end. Perform dry trial 

assemblies until it is clear how the sides and floor fit together. 

Clean any excess plastic material from the solebars and curb 

rails before gluing and check the fit of each one. If it will not sit 

square, check it again. 

Using the HV superglue, it is possible to adjust the position for 

a few seconds as the glue takes hold. Use plenty of glue! 

 

 

 

The structure of the wagon is immensely strong because the solebars, headstocks and floor are fixed 

together to form a box. 

 

This must be done with the clamps ready to grip. Be careful not to tighten the clamps in a position 

out of square and make sure the floor sits snugly into the angle between the curb rail (the outside of 

the floor) and the top of the solebar. It may be better to assemble one side at a time until you are 

happy with the position. 

 

 

 

 

 

 

 

 

 

 

 

The ends of the curb rails and floor must be lined up so that any differences in length are equal at 

both ends. 
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Next there is a similar process for the headstocks. 

Again, make sure there is no excess plastic 

preventing a square fit. It is essential that the ends 

of the solebars are in close contact with the backs 

of the headstocks and the gap is minimised so the 

headstock and solebar form a strong unit. This is 

part of the structural integrity of the wagon. 

 

Set the assembly aside for the glue to set. At least a 

couple of hours is good. Overnight is better.  

 

Axleguards and Spring Shoes 

Axleguard Assembly 

Make sure the mating surface for the axleguards is clear of any excess printing material etc so the 

axleguards fit snugly onto the surface of the solebar. This will ensure the axleguards are square to 

the floor. 

 

There are four laser cut steel axleguards with the corresponding 

12 cap head screws. Remove any sharp edges from the laser cut 

steel – only gently though! They still need to be crisply shaped. 

Assemble the axleguards to the solebars using the cap head 

screws. Three M3 x 8 mm screws per axleguard are sufficient. 

There are extra holes in the axleguards and solebars and we 

have found three screws per axleguard to be more than 

adequate.  

Use these three holes 

 

 

 

 

 

 

 

 

 

Spring shoe assembly 

Having assembled the axleguards to the 

solebars, assemble the spring shoes. 

Note! The spring shoes are printed in pairs. 

There are four each of left and right hand spring 

shoes. shaped to fit against the axleguards. 

 

Remove the spring shoes from the printed 

supports. Clean out the hole through the shoe 

with a 3 mm drill. The hole in the outer side of 

the shoe does not pass through the side and 

there is a dummy nut on the outside of the shoe. 

Pass a piece of 2.85 diameter filament into the hole and trim it flush. It is best to have a 90 degree 

end on the filament which fits into the blind hole. 
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Glue the filament into the shoe and trim it flush. Leave the shoes to set. 

 

Assemble the spring shoes to the solebars using an M3 

countersunk screw. Before gluing, make sure the hole in 

the shoe for the screw is clean so the screw head fits snugly 

onto the shoe. 

Add superglue HV on the mating surface to the solebar and 

screw in the countersunk screws to ensure correct location. 

Fix the shoes squarely onto the solebar. 

 

 

Underframe, buffers and drawgear 

Underframe structure assembly 

The cross bearers (across the wagon), outer longitudinals and diagonals are in two pieces each, fixed 

together with screws. Check with a 3 mm drill that the four holes in each cross bearer (circled in the 

picture) are clear to take an M3 bolt. These are the mounting holes for the brake gear. 

 Offer the three underframe pieces into the floor and ensure a snug 

fit 

 Glue the three underframe pieces into the floor one by one – not to 

the axleguards. 

 Add the buffing spring and check it moves freely 

 Screw the bottom underframe pieces into place. 

The smaller V-shaped underframe pieces 

are the bottom pieces on the wagon. They 

are always uppermost as we assemble 

them. Offer the larger underframe pieces 

into the underside of the floor, one at each 

end and add the inner pair of 

longitudinals. The inner pair has two small 

extra pieces of printed plastic to hold them 

at the correct separation. Those small 

pieces can be removed if desired but they 

hardly show on the finished underframe 

and are useful for assembly. 

It is better not to glue the two small centre longitudinals at this 

stage to ease assembly of the draw gear. Glue them after 

assembly of the drawgear. 

When you are satisfied that the underframe pieces fit snugly 

together into the cavity, start to superglue them to the 

headstocks and floor.  

(Note, one of the pictures is of a prototype wagon with bottom 

door apertures) 

The cross bearers fit between the steel axleguards and must not be glued to the axleguards. This will 

allow removal of the axleguards later if necessary. 
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The underframe pieces must be central on the floor. Marking out the floor in pencil and using a 

square on the headstock and longitudinals will help. As soon as you are sure everything is square, 

clamp the underframe piece onto the floor. In the absence of a clamp big enough, place a heavy 

weight onto the underframe to hold it. Allow the glue to set on one end before the other end it 

assembled. 

Buffer assembly 

Push the M3 x 40 socket head bolt into the buffing spring shoe. The bolt head will click into the 

recess. Add the special printed guide to the bolt. The guide fits into the hole in the back of the 

headstock. 

 

Insert the screw and guide into the back of the headstock. 

The big recess in the shoe faces inwards to receive the end 

of the buffing spring. Screw the M3 screw into the buffer 

shaft and tighten with a hex key. If desired, some 

threadlocking compound can be added to the thread. 

Repeat for the other three buffers. 

Place the buffing spring into its position as in the pictures. 

This will clip into place in the recesses. Make sure the 

recess is clean of any excess plastic and that the spring is 

free to move. Take the separate pieces of the underframe 

(removed earlier with the screws) and put them into place 

on the fixed portion. The spring must also be free to move 

in the slots. 

When you are sure the spring is free to move, screw the 

pieces into place. They will grab well but if they are over-

tightened, they can strip the thread so please take care. 

They will need to be removed again later to add the 

drawgear. 
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Assemble the drawgear to the underframe 

The picture shows the components of the drawgear.  

 

 

 

 

 

 

 

 

This picture shows the assembled condition of the drawgear spring and cradle. 

 

 

 

 

 

 

 

 

File the laser cut drawhooks to shape at this stage. As 

with many components, the original wagons had 

drawhooks which varied quite substantially. The radius 

on the edge of many Midland hooks was not very 

pronounced. It is always useful to look at the full-size 

wagons for inspiration, rather than copying other models. The one in the picture would benefit from 

a little more work. The camera is cruel! 

The chains have a small flat on one of the outer links. This enables the removal and replacement of 

the link quickly in service. It is a direct copy of the full-size practice. 

Summary of Draw gear assembly: 

 Fit the drawhooks through the headstocks 

 Insert the M5 studding through the underframe cross bearers. 

 Fit the buffing spring cages with Nyloc nuts onto the studding. 

 Add the drawbar spring and cradle to the centre of the drawgear. 

 Fix the drawhooks to the buffing spring cradles 

The order of assembly of the drawgear is not critical. Note! The three rectangular section steel 

cages are not the same. There is one with the same size holes at each end. The other two have a 

larger hole at one end. The larger holes receive the draw hook. 
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If you find it easier to use M5 lock nuts or threadlock compound rather than Nyloc nuts, that will also 

work well. Important is that the nuts stay in place and the drawhooks fit against the outside of the 

headstock when the assembly is complete. The drawgear spring is extremely stiff and will take the 

full load of a heavy train. The wagon structure is therefore not under stress drawing from the train. 

This is the same design as the full-size wagons. 

The studding in the kit is slightly overlength and it may need to be cut 

shorter. There is just enough room to fit the nuts into the cages. We use 

needle-nose pliers to start the nut threads onto the studding. 

Assemble the drawgear with the buffing springs removed. 

There is a tapped M3 hole in end of the drawhook. Add a thin M3 nut to 

the M3 stainless hex head screw and then screw it and tighten it into the 

drawhook. Add a nut on the other side of the M3 hex screw and then add a lock nut. This ensures 

the bolt bears equally onto each side of the inside of the cage and distributes the draw forces into 

the cage. 

 

 

 

 

 

Axleboxes, springs and wheels 
Carefully clear out the holes in the spring clamp and spring with a 3 mm drill so that they take a 

piece of 2.85 mm diameter filament. 

Slide the spring steel strip into the spring 

clamp first and roughly centre it. Then 

slide the printed spring into the clamp. 

 

 

Add a piece of filament and snip it off, 

leaving about 8 mm protruding 

 

 

The spring assembly will now fit into the top of the axlebox. One 

side of the spring is more defined and this should face 

outwards. The square around the pin will fit into the square 

hole on the top of the axlebox. 

The sub-assembly is securely joined together without glue and 

the wagon will run without any further fixing. All the forces are 

up through the spring and into the spring seats 
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Later, this assembly can be glued with HV superglue. We leave it dry at this stage. Later, the spring 

rate can be increased by bending the spring steel strip by hand. You may want to disassemble the 

spring and axlebox sub-assembly to do that. 

Now fit the axleboxes and springs to the underframe as a trial and to assist in the brake gear 

assembly. The wheels will also fit into the axleboses as they are. 

Assemble the steel spring under the pins in the spring shoes.  

The axlebox will slide onto the axleguard. Make sure it is free 

running. After later painting the axleguard, ensure that the 

axlebox still runs freely. A small edge of the mating surface can 

be masked although we have not found this necessary during 

the prototype builds. 

Repeat this process for each axlebox and spring assembly. 

 

 

When all axleboxes are fitted and moving up and down 

smoothly in the axleguards, the axleboxes can be removed 

again. Assemble the wheelsets into the axleboxes one axle at a 

time. Reassemble the axleboxes in the same way as before.  

 

 

 

 

 

This is when you find out how squarely the axleguards are 

sitting on the solebars! 

If the axles move up and down smoothly with the wheels and 

axles, all is well. If not, there is the opportunity to tweak the 

squareness of the axleguards. The axleguards can be bent very 

gently in the desired direction. This must be done by using the 

set square and sighting the underframe and axleguards. Only 

move a half a millimetre or so at a time. Also measuring the 

gaps between the axleguards at the solebar and at the bottom. 
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Brake gear 
The design of the brake gear follows the design of the full-size wagon. The printed parts are certainly 

strong enough to function and are resilient to crashes, as they bend and spring back rather than 

breaking. 

 

 

 

 

 

 

 

 

 

 

 

Clean and trim all printed parts. 

Cleaning and trimming will involve removing some supports from the printed parts. We use sharp 

side cutters and a stiff-bladed sharp knife. 

Clear out the 2 mm holes with a 2.0 mm drill to take 1.75 mm filament pins. Some holes are through 

and some are blind. We find the best way is to use a hand-held pin chuck. 

The holes in the hanger mounting brackets and pushrod guards are 3 mm to take M3 screws. 

The 3D picture shows the brake shoe shape. Clean up the shoes. It is important that 

the bosses fit into the hangers and are the correct width for the pushers. 

Note, the holes are intentionally not at 90 degrees to the flat printed sides of the 

brake blocks because, as will be clear during assembly, the brake push rods are at an 

angle to the side of the wagon. 

Assemble the hanger brackets to the hangers and brake blocks 

 

Many parts in the brake gear are assembled with filament 

pins. The method is to clean out the holes to the appropriate 

size, either 2.0 mm or 3.0 mm. This will give a running fit to 

the components. In some cases, the pins are glued into a blind 

hole and in others, the end of the pin is squeezed with pliers 

to fix it. 

 

 

 

Fix the hanger brackets and pushrod guards to the underframe crossmembers  

Fixings    Pushrods inner 
     
    Pushrods outer 
 

Hanger brackets (two types) 
 
Pushrod     Brake lever guards 
 Guards (two types) 
            Hangers 
 
              Brake      Cranks 

Blocks (Left and right hand) 
 
 
Brake Levers 
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Note! There are two different brackets and pushrod guard designs to fit 

the different hole positions on the underframe crossmembers! They fit 

as shown in the pictures. 

Assemble using the M3 screws and nuts. 

 

Assemble the crank with its brass tube into the V hanger 

The hole through the V hanger is 5 mm diameter and may need clearing with a 5 mm drill. At the 

final stage of the assembly, the M4 screw will need to be cut to length. 
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Assemble the outer pushrods with pins and wait for the glue to set. 

 

 

 

 

 

 

Assemble the outer pushrods to the brake blocks and crank. 

 

Note the position of the pushrods on the crank. 

As seen in this picture, the right hand pushrod 

fits on the upper mounting hole in the crank. 

 

 

 

The other pushrod which fits behind the V hanger operates better with the 

printed nut removed. If not, this can catch on the V hanger and prevent 

good brake gear operation. Snip it off with side cutters. It is not visible on 

the finished wagon. 

 

 

 

Assemble the inner pushrods to the outers 

Push the rods through the guards and 

flex them to fit over the pins on the 

outer rods 

 

 

Glue the inner to the outer pushrods and clamp. 

Check alignment by pushing the crank outboard. 

Spread glue onto the outer face of the inner pushrod, clamp and allow to set. 
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Push the brake lever onto the brass tube 

 

The lever is a tight fit. It may need a little 

easing. We tighten a clamp onto both ends 

to push the lever onto the tube. The brass 

tube should be flush with the outside of the 

lever boss after assembly. 

 

The M4 bolt is longer than necessary and 

this allows it to be cut to the correct length 

after the brake gear is fully assembled. 

 

 

 

 

 

 

 

 

Adjust the brake gear 

Adjust the brake gear after assembly of the wagon and with the wheels fitted. 

It is important the brake gear does 

not bind on the wheels during 

running. We adjust the brake blocks 

with the wagon on its wheels on 

track. Rotate the cranks by hand to 

the correct position. If the brake 

gear is to be used to stop the wagon 

rolling away, the crank can be glued 

into place in the desired position. 

On some wagons, we have drilled 1 

mm hole in the lever guard about 

two-thirds down and the lever can 

be pinned in place there. 
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Body Assembly 

Side and end planks 
Note! If you wish to paint, scumble and/or weather the floor, this would be a suitable time to do it. 

Access is much easier before fixing the sides. Please mask the contact edge areas of the floor and 

ends to make sure you are not gluing the sides onto paint. You may also decide to paint the sides 

and ends, at least in undercoat, before gluing. Also therefore protect the bottoms of those from 

paint. 

Note! The sides and ends have a marginally smaller plank on the top. There is a mark “Top” on them 

as supplied. Make sure the sides and ends match. These planks were measured from photographs 

and they are part of the variations from wagon to wagon as built. 

Glue the sides and ends of the wagon are to the floor and curb rails using HV superglue. Give the 

mating surfaces a liberal coating. The joints at the top and bottom of the doors are fragile and it may 

be necessary to rub PVA glue into the gaps between the doors to fix them. The paint will also 

provide a good seal in these areas. 

 

 

 

 

 

 

End stanchions 
Glue the end stanchions to 

the headstocks and end 

planks. There are holes in 

the stanchions and 

headstocks and these 

provide locations. Drill the 

holes in the headstocks 

and stanchions with a 3 

mm drill. Cut the provided 

2.85 mm diameter 

filament to fit into the 

holes to give a good 

location. Even so, use a 

square to ensure the 

stanchions are vertical. 

Outside washer plates, corner plates, hinges and capping strips 
Note! There is a top and bottom to the corner plate. Look at the picture to make sure it is on the 

right way up! 

The corner plates come ready formed. Put the plates onto the corners dry and mark out where each 

one fits. Use a square and mark a line in pencil outside where the plate will sit. 
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We use the HV superglue for the ironwork 

although you may prefer to use a tacky 

adhesive for the corner plates. Please test 

any adhesive on a piece of scrap material 

before using it on the corner plates. They are 

scale thickness – very thin in this scale – and 

some solvents will dissolve them. 

Glue one side of the plate onto the planks 

first. Then push onto the corner, then apply 

glue to the inside of the other side of the 

corner plate. It is important that the corner 

plate radius fits snugly onto the radiused 

corner of the planks with little or no gap. 

Make the door hinges using the supplied brass wire. Drill the two holes for each hinge to take the 

wire. Bend the wire using pliers and inser through the hole in the hinge, then glue in place. Position 

the matching washer plate to match the locking loop and glue in place square. 

 

 

 

 

 

 

 

 

The washer plates and curb rail detail are exactly to the works drawing and it is far better to match 

those than measure dimensions on the wagon side. Any variation in the build will be compensated 

by fitting the washer plates exactly in the correct place on the wagon. Important for the appearance 

for the finished wagon is that the plates are vertical and symmetrical from end to end. 

Here, a thinner superglue is easier to apply. Spread glue onto the whole of the mating surface to 

ensure they are fixed firmly to the wagon. 

The same comments apply to the washer plates in the centre of the fixed sides. Position them so 

they exactly fit onto the curb rails on the floor sides. Vertically square is also essential. 
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Bottom door overlays 

There are two bottom door overlays. These are very 

thin so handle with care. Glue them over the floor to 

represent the bottom doors which were fitted to the 

majority of the D302 wagons. 

They fit centrally, with the smallest plank (the one with 

no bolt heads) towards the outside of the wagon. The 

outer edge of the door overlay abuts the curb rail. 

 

 

 

 

 

 

The levers which operated the doors 

were underneath the floo. There are 

two brackets, assembled with a piece 

of 2.85mm filament, cut 18 mm long 

to represent the lever. 

 

Capping Strips 

The capping strips run all along the top of the 

wagon sides and ends. Use the picture to 

identify the positions. The recess in the door 

capping strips goes on the inside of the door. 

The ends of the door capping strips are 

angled and the other side strips fit these. The 

end capping strips are radiused to fit over the 

wagon corners.  
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This shows 

the top of the 

wagon sides 

with the 

capping strips 

in place. 

 

 

Painting  
Note! Paint some pieces and assemblies before and during the earlier assembly steps above. 

We use high build primer, which goes under several different names such as “filler primer” or “spray 

putty”. This is excellent at filling any small blemishes and can be sanded between coats. Several 

coats may be needed depending on the desire to achieve a smooth finish. It is interesting to note 

that although the body of the wagon in the works picture of the D302 wagon is wooden, there is no 

evidence of any wood grain on the surface. The Midland railway used several coats of paint and 

rubbed down between coats. Therefore, the outside surface of the wagon would have been smooth. 

There was a pride in the finish, even of a utilitarian vehicle. As the wagon aged, the wood grain 

would have become evident. Weathering is an art and beyond the scope of these instructions. We 

spend longer painting our weathered wagons than we do building them! 

Inside colours 

The inside of the wagon was unpainted timber. It would have taken on the colour of any load such as 

coal or stone. Many of these wagons were used as merchandise wagons and it must be assumed 

that wagons used for coal or stone were also used for merchandise – suitably cleaned inside. 

 

The supplied scumbling tool 

can adds wood grain to the 

inside of the wagon. Use 

this tool by applying a base 

coat and leaving it to dry. 

Then apply a thick coat of a 

slightly different colour. 

Then run the scumbling tool 

over the planks and to give 

a grain effect to the planks. 

Experimenting with this tool 

will yield excellent results. 

There is evidence that the inside face of the side door was oak and the outside was pine. This would 

have added a good deal more wear resistance and of course the colour of the unpainted inside of 

the door would have been different. 
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Having spent time and effort on painting the inside of the 

wagon, now mask the inside. 

 

 

 

 

 

 

Inside washer plates 
Add the inside washer plates after 

painting the inside. They are black and if 

weathering the wagon, it is far simpler to 

prime them and weather them before 

applying them to the inside of the wagon. 

If the wagon is to be finished “ex-works” 

then the washer plates can be left 

unpainted black. 

It is important to apply them vertically 

and matching the outside plates. Here 

again, a thinner superglue is easier to 

apply. Coat the whole of the mating 

surface with glue to ensure they are fixed 

firmly to the wagon. 

This picture is a guide to the position of the inside ironwork. There are very few pictures of the 

original wagons showing these and this is based on the works drawing and the best photographic 

evidence available. 
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The 90-degree corner plates are each made of two pieces fitted 

together into the corners 

 

 

 

Be aware that the bolts are not symmetrical 

vertically and the only way to be sure they are the 

right way up is to match them with the outside 

plates. 

 

 

 

 

 

Finishing touches 

Transfers 

The transfers are waterslide and are printed on a 

background to suit the painted surface. The best way to 

apply them is to trim round the edges with sharp scissors, 

leaving a tiny edge of the background colour. They are then 

applied by soaking (best face down) in a saucer of warm 

water 

 

 

They are very fragile when wet so it is best to slide them onto 

the surface by resting the wet backing paper on the target 

surface. Then slide the backing paper away from underneath 

the transfer.  

Dab with a kitchen towel, being careful not to move the 

transfer. If it does move, it can usually be repositioned by 

wetting the area and sliding it busing the tip of a sharp knife. 
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Number and Maker’s Plates 

The plates are 3D printed in white PLA. To finish them, paint them 

all over black. When the paint is dry, they can be rubbed gently, 

letter side down on, abrasive paper, around 400 grit. This will 

expose the white material. They can then be varnished. A recent 

discovery is that the Midland used packing behind the plate to 

mount the number plate on top of the crown and wing plates on 

the solebar side. A small piece of 2 mm plasticard is provided to 

use as packing. Use the original works photo to show the position 

of the plates. 

 

 

 

 

 

Brake Lever Guard 

The Brake Lever Guard has holes printed and these can 

be drilled out if desired. Whether it is realistic to expect 

to pin down the brakes on a ground level siding while in 

the middle of shunting operations is something we will 

leave you to decide. If the wagon is to be displayed, then 

pinning the brakes down is a feasible option. 

Mount the guard centrally to the recessed section of the 

brake lever. It can either be glued in place or screwed on 

by drilling into the solebar to match the two holes in the 

guard. We prefer the glue method. 

Chains and small fittings 

The various small fittings such as chains and pins are added at the last stage by drilling small 

diameter holes (1.0 mm or to suit the dressmaker’s pins). Use the photo of the full-size wagon to 

position the chains and pins. The door closure pins are inserted into the holes in the printed parts. 

  

 

 

 

 

 



Instructions 
Wagon Works Midland Railway D302 High sided Wagon 

 Page 27  
MR D302 Wagon 5 Inch Gauge Instructions V4.6.Docx 12 March 2022 

REDUCE EFFORT 
  INCREASE REALISM 

Axelguard stays 

Fit the axleguard stays as the final assembly. There are four 

printed stays, each held by two M1.6 screws. 
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