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7mm scale Barclay E class chassis
This chassis is designed to fit the cast white metal S&D kit.  It is a little simpler Phave been beefed up a little to make them easier to handle and more robust and the bar type coupling and connecting rods have been supplied as etches.  The front face of them can be rounded with files to give a bar type effect if you wish but it is not necessary.

Frame spacers are included for 16.5, 14 and 12mm gauges but the gearbox etch cannot be used for the 12mm option as it is too wide.  A cut down etch is supplied to take the motor and holes, marked with dimples, need to be drilled in each frame for the intermediate shaft, see below in the relevant section.

When layering parts together, clean up the etch tags after soldering as it is quicker and gives a better result.  Tags on all parts will need filing off but do not clean up excessively as it is not necessary and can be detrimental to the fit of the parts.  Only file back the etch cusp if it is an outside edge that can be seen, otherwise don't bother.

Where the instructions say to fold a piece, it will be to 90˚ with the etched line on the inside of the fold.  Where they say to fold double, it will be to 180˚ with the etched line on the outside of the fold.  Double check all parts before folding because if you re-fold a part the other way, it will almost certainly snap off.

The pins used for assembling the valve gear need their heads reduced to about 1mm diameter and squared off.  This can be done with files and the pins spinning in a mini drill.  If you need more they are standard needlework pins of 0.65mm diameter, available in all supermarkets and craft shops, or your other half might not miss a few if they accidently end up in your bits box.
Shortening the crankpin bushes is best done by inserting the bush in its hole in the rod with the flange face down on a surface.  Gently file the bush until it is just proud of the rod but make sure the end remains square, I can supply spares if you mess one up.
Note - I found minor errors in the dimensions of four parts after the etches were made.  Rather than replace the whole lot, an additional etch was made with replacements for parts 23, 24, 26 and 27.  Use the ones on the small additional etch rather than the ones on the main sheet.
Before starting the chassis

From photographic evidence, it seems that the earlier versions with the external bunker extensions had horizontal cylinders and the later ones, without the bunkers, had their cylinders inclined at a 3˚angle, there are of course exceptions to this rule.  Both cylinder positions use the same vertical motion bracket, which leads me to think that the angled cylinders were a later design change, aimed at raising the rather vulnerable drain cocks and lower valve gear linkages away from possible damage from trackside obstacles.  Whatever the reason, this kit allows for both positions by using either set of the cylinder mounting slots, just make sure you use the same both sides.  If building a particular prototype, the decision is already made, just look at pictures.  If building a generic example, go with level cylinders with bunkers or sloping without bunkers and you won't go far wrong.
Build the bulk of the body according to the S&D instructions.  The instructions say screw and glue, which does work but soldering is better if you are up to it.  Remove the screws from the cab after it is all assembled.  You need at least the cab, boiler and front buffer beam.  Ensure that the boiler is fitted squarely and the buffer beam is vertical below the smokebox, about 0.5 to 0.75 mm in from the front edge.  Do not put any weight in the boiler yet.  The distance between the inside faces of the buffer beams should be around 84mm.
Fit the cab floor 29 in place, it sits on the side strips, which are all you get of the floor in the cast kit, and can be soldered or glued as you wish.  Make sure it sits squarely and flat as it is used as a rear mount for the chassis.

If you intend to modify the front buffer beam as there were several types, do it now before any delicate bits are fitted.  There are two different versions of regulator and live and exhaust steam pipe arrangements as well, but the kit only allows for one.  Changes to this area can be done at any point but it is worth thinking about it sooner rather than later as it will have to be scratch built, see sketches for details.
Chassis frames

Clean up the frames 1 & 2, spacers  3 - 6 for the gauge you are building to and the horn guides 8.  If building to 12mm gauge, drill out the hole in each frame and enlarge it to clear a 2mm shaft.  Solder the horn guides to the outside of the frames, lining them up by using the inside edges of the frame and guide.  A 1/8th bush needs to slide in these slots which may need gentle cleaning with files until they do.  Solder the other two bushes into the rear axle holes with the flanges outside.  Following the sketches, fold the spacers to shape and test fit in their slots.  If they are too tight a fit, an easing tool can be made from a piece of scrap etch, see sketches for details.
Solder the front spacer 3 to one frame and the rear 6 to the other then assemble both frames and check for squareness.  If all is OK, solder together.  If not square, check that the spacers are fitting flush with the frames and ease any slots that may require it.  The centre two spacers 4 & 5 can be sprung into place and soldered when they are sitting squarely.  The tank top, which has no part number as I missed it out, comes in three widths to match the frames, select the one for your gauge.  Solder the springs (separate etch) into triple layers, the detailed ones outside and fit over or in the holes in the tank top.  These parts are best assembled off the loco and fitted last as the springs are easily damaged.  The tank top fits using the etched lines underneath, arrow pointing forward, flush with the frame front ends, it can be glued if you wish.
Test fit into the body, the two tags at the front fit into the coupling slot, it helps if the top rear frame corners are filed at a slight angle before trying.  Centralise the frame rear and mark the floor through the screw hole.  A nut needs to be soldered over this mark then a shortened screw will hold the chassis in place.
Wrap 0.5mm soft brass wire around the 1/8th bushes as shown and fit in place with the wires through the two holes in the large centre spacer 5.  The wires can be bent upwards to retain the bushes which must be free enough to slide up and down.  Fold the compensation pivot 9 double, solder then file off the etched fold part.  Solder into the slots in the small centre spacer 4.
Gearbox, 14 & 16.5mm
Fit bushes into the gearbox etch 13 with the heads outside and file the inside flush.  Fold to shape, add the strengthening strip 14 and reinforce all fold lines with solder.  Cut a 10mm length of 2mm shaft, check it fits between the frames on a 14mm version and gently open the smaller side holes until the 2mm shaft is a push fit.  Cut a short piece of 2mm tube to fit between the double gear and gearbox side, just over 2mm will do it and fit with the larger gear almost in line with the centre of the motor hole.  Fix the shaft with super glue at both ends on the outside of the etch.  Fit the worm to the motor about 2mm from the motor bearing and try in the gearbox.  The screw holes can be filed oval if required to get a running clearance between worm and gear, test under power to check the clearance.  Plastic gears need more clearance than metal ones, they may look sloppy but will run fine.
When all is OK, fit an axle and the single gear which is a tight push fit.  Check the width of the gear before fitting as it may benefit from a rub on abrasive paper to reduce the width a fraction.  Recheck under power to see how smooth it is, or isn't.  A rumbling/grinding noise is indicative of too tight a mesh, usually the worm and wheel which can be adjusted by filing the motor screw holes a little.

Plastic gears do not need oiling but will benefit from a grease type of lubricant.  Use a Lithium based one that is safe with plastics, not car grease as that definitely isn't.
Gearbox, 12mm

Much as above except that the 2mm holes are in the frame sides and the motor mount 15 is soldered on top of the frames, the staggered levels will line it up.  Both gears definitely needed thinning for this gearbox, but I have already removed a slice from both so they should be fine as supplied.
Once you have the gearbox running smoothly, remove the motor, the worm will just fit through the hole in the gearbox.  Fit all 4 wheels and the front axle, no side play is required so use the shims 7 to remove all but about 0.5mm of side play.  The chassis should sit squarely on its wheels and the front axle should rock to ride over uneven track.  If the front axle is too tight a fit, remove some shims until it moves at least 0.5mm up and down both sides.  As far as I am aware the R/H crank leads but I stand to be corrected if wrong.
Pick ups
The pickups are formed from 0.3mm phosphor bronze wire soldered to gapped PCB.  This is screwed or glued under the central frame spacer and the wires adjusted to touch the backs of the wheels.  Do not rub them on the edge of the flanges as this will cause rapid wear.  Connect to the motor with the wire supplied and just reverse the connections if the loco goes the wrong way.
Having all insulated wheels means that DCC connection is easy, just connect the pickups directly to the chip and run separate wires from the motor to the chip.  DCC users are recommended to connect initially as DC until the loco is running well then add the chip.  Fault finding with DCC connected is almost impossible and it smoothes out running faults as well.

Cylinders

Once assembled, the cylinders plug into slots in the frames and automatically give the correct clearances and positioning for any gauge.  You need to decide whether to have level or inclined cylinders, but the decision can wait until final fitting if you like as there is no difference in assembly.
Open out the holes in the cylinder 10 to the sizes shown in the sketches.  Fold up squarely and reinforce the folds with solder.  Pre-curve the wrappers 17 so that they can be sprung into place, the top edge is the one with the extra rivet in the centre and should line up with the front and rear top edges.  Make sure you end up with a handed pair.  Push out the bolt heads in the front 11 and rear 12 cylinder covers and solder in place.  There are a pair of castings for the cylinder glands which can be fitted now, the holes in the rear and cover may need opening up a little.  Push out the rivets in the back plates 36, fit to the cylinders and check that both fit in the frame slots, level, inclined or both if you are yet to decide.  Solder or glue the top cover castings in place, the non rebated edge goes nearest the frames.  When finally fitted, the tags on the cylinders can be bent a little to retain them but still allow dismantling in the future.
Fold up and solder the slidebars 16, clean up and test fit in the holes in the rear of the cylinders.  It is easier to reduce the size of the end of the slidebar than to open out the square hole, unless you have a tiny square file.  When they fit test them in the crossheads.  The hole here might need cleaning out, a 0.7mm drill or a diamond burr in a power tool used carefully will work.  This will leave rounded inner corners which can be matched by rounding the corners of the slidebars.  The crossheads must slide freely over the whole length of the slidebar.  Do not oil any of these parts until all filing etc is finished.
Solder the slidebars into the square holes with 1mm protruding into the cylinders.  They must be dead square and a way to do this is to insert a drill or length of wire in the piston rod hole and use this as a guide to line up the slidebar.  Once fitted try the crossheads again, additional easing may be required to get them sliding smoothly.  Finally clear the hole in the valve guide with a 0.7mm drill and solder them in place, the hole in the cylinder will need drilling 1.6mm.
Brake gear
Fit 0.5mm wire through the brake hanger holes to end flush with the wheel faces.  Assemble the Brakes from the hangers 30 and shoes 31.  They are all identical but must be assembled to form two handed pairs, use a short length of 0.5mm wire to join them and file almost flush afterwards, see sketch.  Solder the assembled brakes to each end of the wires to line up about central with the wheel tread, they should all hang at about the same angle.  Trim the wire ends almost flush.  The rest of the brake gear consists of two pull rods 18 and 0.5mm wire.  The rods fit just inside the frames with wire threaded through each pair of hangers and the rear ends solder to the inside face of the frames.  These parts are best fitted when the loco is running, or even right at the end as they get in the way and are a bit delicate.
Coupling and connecting rods

Identify the coupling rods 19 and connecting rods 20.  Three are supplied per side but you only need two.  The easiest solution is square section rods, using one solid and one half etched per side.  For a more prototypical look, use two solid ones per side and file them round, or at least the outside that shows.  Do all the cleaning up and filing round after the two halves are soldered together.  Test fit the ends of the connecting rods in the crossheads and use the same techniques as used to fit the slidebars to get them to fit.  Pins are supplied to fix them in place or you can open the holes a little and use 14BA or 1mm screws with the nuts on the outside.
Fit the crankpins, you can use the special tool if you have one or apply thread lock and nip up with pliers.  Open out the rod holes to a little over 1.5mm to take the bushes and test fit the connecting rods.  If there is any binding ease the holes a little more until the chassis pushes freely.  When satisfied file the faces of the bearings at the front of the rods to about half thickness to recess the bush then shorten the bushes, see sketches for details.  Refit and trim the front crankpins flush then refit the cylinders.  Test fit the connecting rods and crossheads, checking for clearance between the front crankpin and rear of the crosshead.  When happy test fit the final bush, crankpin washers 21 are supplied to space out the connecting rod but may not be needed.  These final bushes will need shortening a little as well.
Smooth running is important at this stage so if there is any binding at all, find out why and fix it.  The connecting rods may be exerting side pressure on the crossheads, cured with a slight bend in the rod.  The crosshead may be hitting the front crankpin, more clearance required.  When all seems OK, refit the motor and test under power in both directions, it should still be smooth.  If you like, you can fit the pick ups now and run it on some track.  When done testing, remove the connecting rods and crossheads.
Valve gear

The valve gear is best tackled in sections then assembled onto the chassis when all is done.  When assembling forked joints there are 2 ways to do it.  One way is to use a solder block like graphite paste on all moving parts.  The area to be soldered needs to be wiped clean and the graphite will stop the solder getting in the joint.  The other way is to apply a paste type flux to the area to be soldered then oil the joint.  The flux will not spread into the joint as it is not liquid and the oil will keep the flux and solder out during soldering.  Either way, solder as quickly as possible as the heat can get to the solder in the rod layers and melt that.  If it still ends up soldered solid, dismantle and try again with a new pin, never reuse one that ended up soldered as it will never clean up enough and will become soldered again each time.
Identify the fly crank layers 22, radius rod layers 26 and expansion link parts 23.  Assemble them as shown ensuring that you end up with a left and right handed set, then put somewhere safe.  Parts 22 and 23 include 2 spares each in case of loss or damage, you only need two per side.

Identify the union links 24, combination levers 25 and valve rods 27 and assemble them as shown to get another pair of handed assemblies.  2 pins with their heads filed to a T shape can be inserted into the top holes of the combination levers during assembly.  Put these aside as well.

Locate the lifting links 28 and fold the washer double before soldering the pairs together.  The hole for the cross shaft should be four thicknesses of metal per side.

The holes in the motion bracket castings for the expansion link pivots will need clearing 0.65mm to fit a pin, a tight fit is better than a loose one.  Test fit the brackets in the frame holes, the expansion link brackets point backwards, again a tight fit is best.  The slidebar should rest under the bracket but a little filing will be required depending on how it all fits on your chassis, particularly with angled cylinders.  The slide bars should not come past the rear face of the motion bracket, trim if required.  If everything fits and the crossheads still move smoothly, move onto assembly.
Assembling the valve gear

Following the sketches, fit the union links to the bottom of the crossheads.  Slide the crossheads into place and check that none of the links foul any other parts during movement.  A small outward kink in the combination lever may be required to improve clearance.  Fit the big end onto the crankpin and check again for clearance.

There are two ways to fit the motion brackets, they can be soldered or glued into their holes then soldered to the slidebars or they can be just soldered to the slidebars.  The second option allows the complete cylinder/valve gear assembly to be removable at a later date.  The second option is my choice although it does make the assembly a little more fragile so care needs to be taken not to pick the loco up by gripping across the motion, as is the usual way.  Either way, fit the motion bracket into the hole each side with the brackets pointing backwards, making sure the whole thing is vertical and not inclined to match the slidebars.  With the front part of the valve gear in position, slide the expansion link over the valve rod and position on its bracket then drop a pin through the expansion link to hold it in place.  The fly crank needs to be positioned slightly rearwards of the centre of the wheel, see sketch.  It is soldered to the face of the bush and the pin trimmed flush.  If the angle is too sharp the expansion link will hit the motion bracket, if this happens, melt the solder on the crankpin and turn the crank slightly to reduce the angle.  If everything moves well without hitting anything, apply solder mask, grease or vaseline to the back of the expansion link and solder the pin at the rear, trimming off the excess.
If the wheels are turned (motor removed) the valve gear should all move in various directions, very difficult to explain so try it and see.  If yours does unexpected things, have another look at the drawing and sketches to see if they looks the same as your model and correct any differences.  The combination lever may touch the piston rod gland, the small kink reffered to earlier will cure this.  The expansion link may touch the motion bracket if the fly crank angle is too steep, also mentioned earlier.  The valve rod would benefit from a slight kink at both ends as the rear is slightly wider than the front.
Before refitting the motor, push along gently feeling for tight spots.  These must be eliminated before testing under power as they will cause surging and overheat the motor.  If a tight spot is found, stop pushing and gently wiggle each part of the motion until you find something that feels solid.  That part will either be hitting something or causing a side force.  This can be cured either by careful filing or a slight bend as appropriate.
Once it all runs fairly well, refit the motor and test under power.  Any remaining tight spots can be relieved by "lubricating" with Brasso or a similar metal polish.  A ten minute run both ways will ease the tight spots but remember to wash off the Brasso and oil afterwards, otherwise it will carry on working and wear out the pivot points extremely quickly.

You will find that the loco is back end heavy, this is why the smokebox door was left off.  Roll a 20mm strip of roofing lead until it just fits in the front of the boiler and glue in place.  This will sort out most of the imbalance but do not use a whitemetal crew, unless you can find a good reason for them to both be sitting on the front buffer beam.
Remaining parts

Solder 1mm rod into the two holes above the rear brakes, it must be as wide as the outside of the expansion links.  Fold the washers double on the lifting links 28 and solder back to back in pairs.  Slide them onto the rod so that the short arm is just behind the valve rod and solder to the 1mm rod only.  The reach rods 35 should be soldered together with a fork at the end with the hole.  Fit on the R/H lifting link at a 20 degree angle upwards, pass a wire or pin through the holes and solder.  The reach rod will need trimming in length to enable the chassis to be fitted.  Alternatively, fit the rod at the cab end and leave the forked end flat and sitting behind the lifting link.  This will make body removal a lot easier and look better.  16.5mm builders can omit the forked end and position the reach rod behind the lifting link, this compensates for the wider gauge.  New slots are required in the cab 2mm further out than the ones supplied.  Cut off the vertical arm of the L/H lifting link.
You should have two front valve rod glands that fit in holes at the front of the cylinders and two lubricators that fit in holes in the top of the cylinder covers, the glands are the larger castings and they can be glued or soldered in position.  Solder the spring etches together as three layers, clean off the tags after soldering and file back the lower tags on the spring ends.  Fit these over the holes in the tank top and solder in place.
There is also a reverser/fire door etch.  Sand the outside of the firebox to remove the printing lines and drill holes for the gauge glasses, see sketch.  Assemble the fire door and reverser, glue the fire door to the rear of the firebox and the reverser to the floor to the right of the firebox.  Glue the firebox in place.
If you have any problems or queries regarding this kit, email me at borsig1958@gmail.com.
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