Some ideas on chassis construction.

A big thank you to Steffan Lewis for the talk he gave at the recent NAGNAG meeting. These are notes distilled from that talk. 
1. Construction from the raw material.

Sweat together 2 pieces of brass that will be big enough for the chassis you are hoping to build. Then find some scale drawings of the chassis and glue to a side of the brass. Using a piercing saw cut out the chassis. Note, there are 2 types of blade for a piercing saw, one will allow you to cut round corners and the other won’t. If you try with the later you will break the blade. The two types of blade are called square or round back. Make sure that the teeth of the blade a facing towards you when they go into the saw as we only want to cutting on the down stroke of the cut.
Mark the centre lines of the wheels along with a datum mark for the ride height of the chassis, if you get this wrong don’t worry as this can be adjusted by the compensating beams being adjusted. Now, cut out a 4mm by 6mm rectangle centred a round your marking for the wheel centres.
The chassis now needs to be shaped, the holes for the brake hangers and compensation beams need to be drilled.
Separate the joined pieces of chassis. You now have the 2 halves of your chassis, nicely tinned ready to accept chassis spacers and horn block arrangements. 

As both sides are identical for the chassis, solder chassis spacers in, one on one side and one at the other end and on the opposing side. This varies from builder to builder Steffan prefers to solder all his spacers in on one side in order to be able to check motor clearance. The first spacer (chassis spacers are available from Comet) to be completed is the middle one; allow all the heat to dissipate before soldering in the other ends. If you don’t, you’ll end up with a banana shaped chassis – trust me! You will have to plan where you put the spacers, so a bit of dry running/thought will have to be put in. There’s no point in putting a spacer into the chassis if it’s in the way of allowing the motor to sit properly.

The horn block of choice is from High Level, which is of a fold over construction – no soldering required. 

2. Coupling rods.

Preferred choice here is to use Gibson’s universal. These can be made up into just about any length, make sure that these suit as a pair. If they do not then your chassis will never run smoothly.  Once your rods are of an equal length, you can fit the horn blocks into your chassis.
3. Horn blocks.
Start with the driven axle first this helps eliminate back and fore slop when the rods are under power make sure that you get the chassis and horn blocks square to each other using a one eightth piece of rod and an engineers’ set square. These must be parallel to the chassis; if they are not again the chassis will never run very smoothly, if at all. Progress down the chassis, using the coupling rods to guide you as to where the horn block will be finally sited. A tip given here was to actually cut up a small piece of solder and place this piece of solder on to the chassis and allow the heating of the metal to allow the solder to flow into the joint, rather than carry solder on the tip of the iron to be used to be ‘pushed’ into the joint.
Aside – I think some photos of a chassis in construction would aide this document? Something we could do at the next NAGNAG?

4. Wheels

The choice of wheels for a modeller is an individual choice. Steffan prefers to use the Alan Gibson range. The first thing that is done with any wheel set from Gibsons’ is to remove the tyres from the spoked rims. This is achieved by pressing on the centre of the boss and keeping the rim of your fingers supporting the steel tyre, a slight bit of pressure and out they pop. 

What we are looking for now is the moulding pip on the inside of the rim, this should be super smooth as is the rest of the wheel, once located take your wifes best nail file and gently file smooth. Take your time over this as a round wheel will pay you back in spades. Once the ‘pip’ has been removed, spread a little super glue on the inside of the rim of the tyre and press the wheel back into place, there should be a gentle plop as it goes home. Check that all is square and firmly home before proceeding to the next wheel.
The next problem is putting the axle into the wheel. Steffan opens out the back of the wheel, gently with a scalpel blade, enough to give a lead into the rest of the tyre. Then with quiet a rough cut file, puts a knurl, into one side of the axle, just enough to take the tyre. The axle is then placed over the wheel and gently forced home with the aid of a small hammer. Please note: this is done to one side of the axle only – DO NOT DO IT TO BOTH! Not a seven pound mallet, but a jewellers hammer, small and light.
The reason that this is done is to provide a fixed side of the wheel when quartering is commenced. All axles go through the same process then the other side is added – not forgetting to add your bearings for the chassis! It has been known to happen…trust me! 

Add 2 sets of completed axles to your chassis and join with the coupling rods. Let the chassis roll at eye level on a piece of glass or wood or whatever, what we are looking for is that the rods rise and fall smoothly - TOGETHER. As we have only one side of the axle to adjust it is just a case of trial and error to get them moving in unison. Once the first pair is working, remove the end pair and put the remaining set in and repeat the process - don’t forget that the middle pair of drivers are now quartered and you don’t need to fiddle with them, once this is complete, put all wheel sets in, join up the coupling rods and you will have a perfectly quartered set of wheels and more importantly a free rolling chassis.
As for installing crankpins, where the moulding is pre-drilled there should be no problem, but some wheels are not - particularly GW 4' 7''. Steffan has made up a small drilling jig to ensure the correct crankpin throw is identical. For locos with outside valve gear, he uses Romfords/Markits crankpins on driven axle so I can solder return cranks with 145 degree solder. 
