Bra SsmaSterS Scale Models

www.brassmasters.co.uk

INSTRUCTIONS

GREAT WESTERN RAILWAY

CHURCHWARD 3150 CLASS LARGE PRAIRIE 2-6-2T

LOCOMOTIVE KIT

Designed by Martin Needham

4mm SCALE

OO -EM - P4

PO Box 1137 Sutton Coldfield B76 1FU

Copyright Martin Needham/Brassmasters 2023



Contents

1 BRIEF HISTORICAL DETAILS ..ttt et sb s e ae s s b s e aes e 3
2 GENERAL CONSTRUCTION ..ottt s bbb bbb saa s sab et 4
BICHASSIS e s a e b 6
B.LCHASSIS OPTIONS ... b e s b e s be e s b e e aa e 6
3.2 FRAIMES ... bbb e 7
3.3 FRAME SPACERS AND ASSEMBLING THE CHASSIS ..........cccoooiiiiiiiiiiii e 7
3.4 SPRINGS AND COMPENSATION BEAMS..........coooiiiiiiiiiiiiin it 8
3.5 COUPLING AND CONNECTING RODS..........coociiiiiiiiiiiiii ittt 8
3.6 FLEXICHAS HORNBLOGKS ........cotiiiiiiiiiiiiiciic ettt 9
3.7 COMPENSATION BEAMS ........oooniiiiiiiicc s s ae s s re s 9
3.8 CYLINDER BLOCK ASSEIVIBLY ........ccceoiiiiiiiiiiiiiiiin it 10
3.9 SLIDEBARS AND CROSSHEADS............cccuiiiiiiiiiiiii i 10
3.10 FRAIME OVERLAYS........ooiiiiii st sab s sab s saae s 12
B I1DRIVING WHEELS ...ttt 12
312 RADIAL TRUCK ...ttt e bbb bbb e sab e e sb e sbe s 12
BUABPONY TRUCK ...t sb s sab s b sabe s 13
B.L4 BRAKE GEAR.......etiiiit s bbb 14
3.15 ELECTRICAL PICK-UPS AND IMOTOR ........oooiiiiiiiiiiiiic it 15
3.16 FINISHING THE CHASSIS .......oooiiiiiiiii e 16
4 SUPERSTRUCTURE ...ttt e bbb s bbb e e s a e s be e b e s ae e s ba e sbeesans 16
AL FOOTPLATE ... a e s a e s a e a e e b e e s aa e saa e e an e e san s 16
4.2 TANK FORMER & CAB FRONT ........ooiiiiiiiiiiiii i 17
4.3 BUNKER FORMER & CAB BACK .........oocuiiiiiiiiiiiii i 18
4.4 TANK/CABSIDE/BUNKER OVERLAYS ........c.cocoiiiiriirieiintinieietestetetestee et stest et stetebesteeebesaeeebesteneeneseensenens 19
4.5 TANKTOP OVERLAYS ...ttt s saa e s saae e e e 20
4.6 FIREBOX, SMOKEBOX & BOILER .........ccocoiiiiiiiiiiiii i 21
4.7 CAB INTERIOR ...ttt et saa e e 24
4.8 CABROOF ........cooiiiiiiiiiiit e e s 25
I Y IR 1 | R 26
5.1 VALANCING AND STEPS .........ooiiiiiiiiiiiiiiiiiiin i 26
5.2 BUNKER LAMP IRONS .......oooiiiiiiiiiiiiiiin ittt s s saba e s eaans 26
5.3 TANKTOP DETAILING ........oocuiiiiiiiiiiiiii s sab e s b s saae s 26
5.4 INJECTORS ...t e s e b s s b et e st s eaae s sraeeenaee s 27
5.5 LUBRICATORS ...ttt b e et st s eaa e ebeeenree s 27
5.6 VACUUM AND STEAM HEATING PIPES ..........cccccoiiiiiiiiiiiiiiiin s 28
5.7 CAB SHUTTERS ...t bbb b e ae e 28
5.8 HANDRAILS........ooontiiie e a e eare s 28
5.9 BUFFERS AND COUPLING HOOKS ...........ooiiiiiiiiiiiiiiiiiiciiiin s 28
5.10 CAB DETAILING.........ccuoiiiiiiiiiiiiii bbb s b s ae e 28

© Martin Needham/Brassmasters 2023 L30 3150 Instructions 1



sl Cﬁ
nd

e PR B
P o LA

Eam)

2'9/:1 Bumelq Juswabuelly |elousn)
0€71 - 1IM IAILOWNODOT L2-9-¢ 31dIVHd 3DV SSV10 0S1€ AdYMHOHYNHO UMD

L30 3150 Instructions

© Martin Needham/Brassmasters 2023



1 BRIEF HISTORICAL DETAILS

The engines that form the basis of this kit were a development of the 3100 Class the principal difference
being the substitution of the larger Standard No. 4 boiler. When first introduced they were allocated to the
same duties as the earlier 3100s and were equally suited to goods workings and fast local suburban trains
however they are probably most readily associated with piloting and banking duties with many examples
based at Severn Tunnel Junction, Laira and Newton Abbot.

The engines were built under 3 Lots as follows:

Lot Swindon Works Engine Number Built
Number

159 2157 3150 1906

169 2239-58 3151-70 1907

172 2280-99 3171-90 1907-8

This kit represents the engines as rebuilt with larger (deeper) bunkers from 1919 onwards, long smokeboxes and
superheated boilers.

The 3150 class were designated Class D with RED route availability.

For a detailed history of this class Part Nine of 'The Locomotives of the Great Western Railway' published by the
RCTS is essential reading.

Other useful sources of information and photographs are:

www.Rail-Online.co.uk — photographs of the prototype

A Pictorial Record of Great Western Engines Vol. Two - J.H.Russell - OPC

Churchward Locomotives - Brian Haresnape & Alec Swain - lan Allan

Locomotives lllustrated No. 33 - lan Allan

Great Western Railway Journal No.19 - Wild Swan - includes a GA of the 43xx class which shares the
Standard No.4 boiler

Model Railway Journal No.76 - Wild Swan - article by John Hayes on building a Finney Large Prairie
The 4mm Engine and More 4mm Engines - Guy Williams - Wild Swan

Locomotive Modelling Parts 1 & 2 - Geoff Holt - Wild Swan

Great Western Moguls and Prairies - David Maidment - Pen & Sword

An Outline of GWR Locomotive Practice 1837 - 1947 - Harold Holcroft

GWR Two Cylinder Piston Valve Steam Locomotives - E.J. Nutty

The only known surviving official Swindon drawing relating specifically to the 3150 Class is of the frames
detailing alterations for the fitting of ATC:
100396 04/1933 Erecting Plan - Engines 3150-90

Additionally, the following drawings provided much useful information:
22218 07/1903 Frame Plan (3100 Class)
110399 10/1937 Arrangement of Bunker (3100 Class)

Otherwise, we have resorted to on-site measurements of various components which, thanks to Swindon's
standardisation policy, can be used with confidence. Nevertheless, it has to be appreciated that steam engines
were hand-built machines therefore some compromise has to be reached so far as certain details such as rivet
patterns are concerned. This kit has been designed based on good photographs of a typical example of the class.
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Variations/Modifications included in the kit

In the course of their long lives these engines were subject to numerous alterations and it has obviously not
been possible to cater for every variation within this kit. Those that have been incorporated include:

Cab shutters fitted from 1931 to 1937 and alternative horizontal cab handrail locations.

ATC equipment applied between 1930 and 1931.

Alternative fitting of the upper rear lamp brackets with straight and recessed fenders and shields.

Cab front portholes on engines as built but plated over or removed from the late 1920s.

'Stirrup' type steps fitted to the rear bunker from the late 1920s / early 1930s replacing the flat
steps as built.

Parallel or Tapered pattern chimneys.

Short or Tall safety valve bonnets.

Early or late pattern water fillers.

Plain or riveted smokeboxes.

Variations/Modifications NOT incorporated in the kit

A small number of the class were subsequently rebuilt with curved platform ends to the frames and outside
steam pipes.

In 1938/39 five engines were rebuilt and renumbered 3100-04. These engines had revised cabs and roofs, new
front ends and curved platform ends, new boilers and smaller (5'-3") coupled wheels.

It is possible that some engines were fitted with cast brake hangers in later life, but the kit only includes for the
fabricated type of hanger. Also, there is no provision for the early type of brake arrangement fitted to the class
when they entered service.

Photographs reveal that numerous changes were made as the engines passed though Works such as, different
style buffers, additional hand rails, balance weights and even coupled wheels with some examples being fitted
with the patterns associated with later 5'-8" Prairie classes. As always work from photographs wherever
possible.

The smokebox top mounted lamp iron may have been relocated to the smokebox door in some instances, but
we have seen no photographic evidence to support this.

We have deliberately not included the mud shields that were fitted behind the slidebars on some engines -
clearances are just far too tight in 4mm scale!

Designer's Comments and Acknowledgements

Initially it had been my intention to design a body only kit to fit the Martin Finney/Brassmasters 51xx/61xx
chassis. However, it quickly became apparent that this approach would involve numerous compromises, the
design of the older 3150 chassis being fundamentally different in so many respects. Therefore, faced with a new
chassis design, | decided to try and incorporate many of the sound practical modifications described by John
Hayes in his many superb articles on engine kit building in the Model Railway Journal over the years and |
gratefully dedicate this kit to his memory - | can only hope that he would have approved.

| also acknowledge Malcolm Mitchell and Martin Finney whose well established and sound principles of etched
engine kit design and construction have been followed. Also to David Burton, Tony Sheffield, Tony Reynalds,
John Watts and Mark Humphrys all of whom have provided invaluable assistance and, in many cases, filled the
considerable gaps in my knowledge of Great Western engines. And to David Geen, Keith Ettle, Gerry Beale, Paul
Karau, Pete Squibb and John Copsey for all their support, encouragement and inspiration in equal measure.
Thank you one and all. It only remains for me to state that any errors are mine.

2 GENERAL CONSTRUCTION

Note that some of the photographs included in these instructions may be of the pre-production samples and
could differ in some of the details.

It is important that you identify all the components and make sure you are satisfied how each part fits and its
relationship with others. All part numbers are in bold (eg 9.6) and cross reference the component lists. Ensure
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that the frets are in good condition and that there is no distortion. Should any part be damaged or missing
please contact Brassmasters within 30 days of purchase.

The rolling of various etched components is best achieved by placing the side face down onto a resilient surface
— a computer mouse mat or newspaper is ideal — and rolling the shape by applying firm pressure onto a metal
bar of appropriate diameter. Before you start make sure the bar is free of any blemishes likely to transfer onto
the etch. If you are experienced with the use of a rolling machine then this is a reasonable alternative but it is
very easy to irreparably damage the etches. When using a roller protect all raised detail with masking tape. We
generally do not recommend annealing as this leaves the brass liable to distortion.

It is always good practice to drill holes slightly undersized and open them out with a taper broach or reamer for a
good fit and where parts are laminated (buffer beams, main frames etc.,) it is preferable to open up any holes or
slots whilst the parts are on the fret. Always ensure that you remove any burrs from the drilling of holes.

There are guide holes located around the edges of the frets. These are there to assist in consistent forming of
the various grab handles, handrails, etc.

Identify the rivet positions on the reverse fret and carefully emboss these using a rivet tool or a needle held in a
pin vice. Note that some rivets are very close to the edges and could distort if too much pressure is applied.
Please note that the etching process does not always guarantee accurate positioning so whenever embossing a
run of rivets it's advisable to do one or two and check for any misalighment. You may miss some rivets on the
“first pass’ so it is worth checking as you progress with the construction. Any formed rivets which may be subject
to damage can be protected with masking tape.

Separate all components from the fret as they are required using a sharp knife cutting onto plasticard or
hardboard to reduce the risk of distortion. The etching process will leave a ‘cusp’ around the periphery of
through etched components. Where this is visible (for example on exposed edges, particularly beading) it
should be carefully removed with a fine file.

Folding of parts can be made easier by GENTLY scoring along the half-etched fold lines with a sharp, heavy duty
knife.

For construction we recommend that all major structural components are soldered using a good quality 145°C
solder with Carrs Green or Yellow Label flux which we normally dilute 50% with water to reduce the
aggressiveness. When soldering components in close proximity it is advisable to use solders of different melting
points such as 188°C. A 15- or 25-Watt iron is quite sufficient for the majority of soldering work and this
minimises the risk of distortion on some of the more delicate components. A Resistance Soldering Unit (RSU) for
soldering some of the smaller components in place is also recommended.

Some tarnishing of the etched components may be evident however this does not affect the quality of the
etching. In any case, all components must be cleaned prior to soldering using a glass fibre brush or mild abrasive.
Whitemetal components may be either soldered with a low melt (70°C) solder or fixed with an epoxy resin
adhesive. All flux residues should be removed using warm water and gentle scrubbing. We generally don't use
washing-up liquid as this can inhibit painting. An ultrasonic washer is also a useful tool for the hard to reach
areas.

Always work in a well ventilated space and with good lighting — some of these parts are very small!l Remember
that you are responsible for your own safety at all times. Brassmasters and the kit designer cannot accept any
responsibility whatsoever for the misuse of tools or chemicals in the construction of this kit or any injury so
caused. In every case ALWAYS follow the respective manufacturer's guidance where applicable.

Note that many of the components for both chassis and body are handed left/right and care must be taken to
ensure the correct component is used. To avoid confusion RHS refers to the driver's side, LHS to the fireman's
side. Handed components are not always identified separately but with care and common sense no problems
should arise.

Alternative components are provided for 00, EM and P4 gauges. In most cases, and for convenience, these
components are given identical numbers and it will be necessary to refer to the identification sheets in order to
select the correct items for your chosen gauge.
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Various small components are on frets nested within larger components. These should be removed as
construction progresses and safely stored for use when required. Also, spares are included for some of the
smaller items such as lamp irons so please don't be concerned if you have some of these left over at the end!

Recommended wire and sizes:

ATC Conduit

Handrails

Grab Handles

Boiler Feed

Sandpipes

Brake Hanger Pivots

Live Steam Injectors:
Delivery
Water Feed
Overflow
Steam Feed

Vacuum Pump Piston

Bunker Vent Pipe

0.30mmBrass
0.45mm Nickel Silver
0.30mmBrass
0.60mmBrass
0.55mmNickel Silver
0.50mmBrass

0.60mmBrass
0.50mmBrass
0.80mm Brass
0.60mm Brass
0.50mm Nickel Silver
0.60mm Brass

Smokebox Support Struts 0.75mm Brass

Piston Rods 1.00mm Nickel Silver
Slidebar oil boxes 0.70mm Nickel Silver
Front Compensation Beam 0.80mm Steel wire

For the Cleating Clip ties and Cab Rear Window Grilles we used wire stripped from thin electrical cable
though 0.2mm brass is preferable - if you can get it!

The following is a suggested sequence of assembling the kit:
3 CHASSIS

3.1 OPTIONS
Before construction begins, decide which chassis variant you are going to construct. The options are:

GAUGE: 00 (16.5mm), EM (18.2mm) or P4 (18.83mm)

SUSPENSION: rigid or compensated. Note that, whilst components are not included, it is possible to
construct a sprung chassis

The following items are NOT included in this kit:

Wheels - We used Ultrascale EMF wheels, 1/8" axles and crankpins:
Pony Truck 3'-2" 10 spoke
Coupled 5'-8" 18 spoke 15" throw crank-on-spoke*
Radial Truck 3'-8" 10 spoke

* these are as for the GWR Mogul. Sometimes the wheels for the later Collett
Prairie Tanks were also used - check photographs!

Motor/Gearbox - For the test builds we used a Mashima 1424 motor with a High Level Kits Roadrunner
40:1 Gearbox on an EM model and a Portescap 1616 on a P4 model. 00 Gauge modellers should note
that the High Level gearbox may not be suitable for removal between the frames. EM and P4 modellers
will need to remove part of the motor mounting brackets although a good fixing is still achievable.
Couplings - MRJ 208 included an excellent article by Trevor Pott on making 4mm scale screw couplings.

Electrical Pick-Ups - pick-up material is not provided.
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3.2 FRAMES
Having decided which chassis to build you can now commence construction by preparing the frames (1.1 and
1.2).

For a rigid chassis, open out the main axle holes to accept 1/8" top hat bearings (not provided) and solder them
in place.

For a chassis using compensated or sprung bearings, you should remove the axle holes by cutting up the half-
etched lines leaving a standard 6mm wide slot and then follow the manufacturer’s instructions.

The simplest and most reliable suspension system is beam compensation and the necessary compensation
beams, bearings and hornblocks are provided. For a compensated chassis first remove the axle holes as
described above. Carefully widen the slots in the hornblocks (3.1 and 3.2) until the Flexichas bearings are a good
fit. Note that the two leading hornblocks have cosmetic representation of the strengthening ribs; the centre and
trailing hornblocks are plain. To keep the movement vertical and with the bearings in place in the hornblocks,
solder short lengths of brass angle either side of the bearings. i

There may be a significant variation in the bearings and once fitted to a bearing,
mark the bearing and hornblock in order that they can be later assembled together.
A good fit between hornblock and bearing is essential if the model is to run well.

Fig. 1 Matched Bearings and Hornblocks

Now open out the following holes in the frames:

BH for brake hanger pivots - 0.5mm (0.7mm if you are making the
brake gear removable - see Section 3.14

CB for compensation beam pivot - 1/16"

R Reversing shaft and valve gear - 0.8mm

() Brake Cross Shaft - 0.9mm. Note that the brake cross shaft

plummer block bearing on the RHS overlay is not drilled through - this is deliberate as the cross shaft
assembly is removable as part of the brake gear - refer to Section 3.14.

Push through the rivets in the front of each frame with a riveting tool. Form the frame joggle to narrow the
frames at the rear. Make the first bend inwards through 30° along the front half-etched line checking that the
angle is correct by temporarily ‘assembling” with frame spacers and, when satisfied, strengthen the bend with a
fillet of solder. Then make the second bend outwards in the same way. Similarly form the angles at the front of
the frames.

Fold in the radial truck hornguides on 1.1 and 1.2 to the appropriate angles using the radial truck (2.24) as a
guide. Do not strengthen the hornguide fold lines with solder until you can check that the radial truck moves

easily between the guides and traverses your minimum radius curves.

Bend the valve rock shaft brackets along the half-etched fold lines at right angles, fold down the brackets for the
reversing lever (right hand side) and handbrake rod (left hand side) and strengthen with fillets of solder.

3.3 FRAME SPACERS AND ASSEMBLY

Select the spacers (1.3,1.4,1.5,1.6,1.7,1.8,1.9 and 1.10) to suit your chosen gauge. Open out the hole for the
front compensation pivot in 1.7 to 0.8mm.

With reference to the following guide either tap or drill clearance holes in the various spacers as shown on the
isometric chassis drawing:

BA No. Clearance Tapping
12 1.3mm 1.05mm
10 1.75mm 1.4Amm
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Fold up the spacers making sure the half-etched fold lines are on the inside and that each bend is a right angle.
Emboss all the frame rivets. Solder a 10BA nut to act as the pony truck pivot bearing in 1.5; this fits to the upper
face of the spacer.

Check that all tabs on the spacers fit properly in their corresponding chassis slots so that the rest of the spacer is
hard up against the inside of the frames. Bend the frames inwards slightly along the fold lines at the back of the
cylinder opening using 1.4 as a guide.

Now assemble the frames and spacers. Start by tack soldering the 1.7 to both sides ensuring that everything is
square and that the spacers are hard against the frames then proceed with the remaining spacers checking
constantly that the chassis is square and the frames are straight.

For a compensated or sprung chassis, solder one of the rear hornblocks 3.2 into position (using the half-etched
outline on the rear of the frames as a guide) and check that the associated bearing is free to move vertically with
no binding. Using an axle (or better, a longer piece of 1/8" rod) through the bearing place the chassis on a piece
of graph paper to check that the axle is square to the frames then position the opposing hornblock and bearing
in the frames checking for squareness. If all is well solder the hornblock into position again checking for free
vertical movement of the bearing. Put the bearings to one side for now.

For a rigid chassis follow the instructions above for checking that the chassis is square by the use of axles or rods
through each of the bearings.

3.4 SPRINGS AND COMPENSATION BEAMS

The driving wheel springs and compensation beams also act as keeper plates for the wheels themselves and are
a removable sub assembly.

Open up the fixing holes in 2.10 & 2.14 to give clearance for the 12BA screws and with 2.1 & 2.2 still on the fret,
solder the spring and radial truck compensation beam overlays (2.3 - 2.8) in place. Fold up the supports for the
brake rodding in 2.14 and reinforce the bends with solder. Temporarily screw spacers 2.10 - 2.14 in place to the
respective frame spacers. Note that the half-etch relieving holes on 2.10 are on the underside of the keeper
plate

Carefully tack solder the springs and compensation beams to the spacers ensuring that the complete assembly is
free to move out of the frames and that the spring brackets correctly align with the bottom of the frames.
Remove the sub assembly and make good all the tack soldered joints.

Slide the Compensation Beam Collars 9.27 onto the Leading Compensation Cross Beam 2.9 and ease the beam
spigots into the locating holes on the leading springs. Do not solder the collars to the beam or the beam to the
springs at this stage. Temporarily refit the assembly to the frames to ensure a good fit then remove and set aside
for refitting after the hornblocks have been fitted.

Fig; 2 Sp-ring and Compensation Beam Keeper Plate Assembly

3.5 COUPLING AND CONNECTING RODS

The coupling rods should now be assembled so that they can be used as a jig to align the remaining hornblocks
accurately.
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Follow the separate assembly instructions for the Brassmasters coupling and connecting rods. Clearances behind
the rear of the crosshead are tight in EM and P4 so we omitted the rear boss overlays on the Brassmasters rods
(parts 4,5,15 etc)

Clearances between the connecting rod and the lower slidebar are also tight; the prototype has a ‘notch’ milled
out at the end and this is replicated in the kit. This only works if the connecting rod is straight and in line with the
slide bars. If the rod is cranked in any way there is a real risk of it hitting the lower slidebars. This may be a
problem in OO gauge which could be overcome by thickening up the big-end bosses to suit and there are
additional bosses on the coupling rods (designed for the Hornby 61xx) to allow for this.

3.6 FLEXICHAS HORNBLOCKS

Prepare the bearings and hornblocks as described in section 3.2 and slide them over the hornblock alignment
jigs with the springs between the bearings. Carefully compress the springs and clip the hornblocks between the
frames and place the prepared coupling rods over the ends of the jigs. Make sure the hornblocks are square to
the chassis, that the bottom edge aligns with the lower edge of the frames (not the small frame extensions) and
then solder them in place. The position is also marked by half-etched lines.

Fig. 3 Coupling Rods with Alignment Jig (Perseverance in this case) used to accurately position the bearings and hornblocks - note
the valve rocker shaft brackets are not yet formed to shape.

Once the hornblocks have been aligned and soldered in place, the alignment jig can be removed. In order to
provide a degree of sideways movement on the driven (usually centre) axle it may be necessary to reduce the
width of the respective hornblocks to provide clearance for the gearbox of your choice. We would recommend
movement of at least 0.5mm on either side which should be sufficient for the chassis to negotiate a 3' radius
curve.

3.7 COMPENSATION BEAMS

For the front beam, solder in place through the hole in 1.7 the FLEXKCHAS BEARMNGS
0.8mm steel wire. For the rear beams 1.13 cut a piece of 1/16"

brass rod so that it fits through the holes C and is flush with -
the outside face of the chassis frames. Cut two equal pieces
SDE

3/32" tube which together fit between the frames and solder

the rear beams to them close to one end. Modify the Flexichas SDE ABOVE
bearings on the two rear axles as shown and temporarily fit
the beams: REMOVE SHADED PIECE

TO ALLOW COMPENSATION

, o y , BEAMS TO REST ON
Fig. 4 Modifications to Centre and Trailing Axle Bearings BEARING CLOSE TO FRAMES

If you fit a RG4 1616 Portescap motor (available on e-bay) then the compensation beams can be arranged to rest
on the round part of the bearings and (once about 0.5mm has been filed back) there is sufficient space for the
gearbox to fit between the bearings.

Temporarily fit all the wheels and axles and check that the compensation works freely and that the chassis is
sitting level. It may be necessary to adjust the leading axle compensation beam or file some material off the
trailing axle compensation beams and/or the bearings to suit.

Drill and solder short pieces of 0.45mm wire to the valve rock shaft brackets and 0.8mm wire placed through
holes R in the frames and fit the Valve Gear Extension Rod/Expansion Links 3.11 & 3.12 through the slots in 1.7
and solder in place.
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3.8 CYLINDER BLOCK ASSEMBLY

Carefully open out the piston tube and valve chest holes in 3.3 until the tubing fits and drill out the tiny holes
0.3mm (or use a broach) diagonally around the cylinder end gland covers. Reduce the width of the inside
cylinder faces to the respective etched lines indicated so that the block is a good fit within the slots in the
frames. Fold up the cylinders making sure they are square. Note that the central fold down section incorporates
brackets for the cylinder drain cock linkage and holes to facilitate the installation of dummy working valve gear
using the method described by Guy Williams on page 19 of The 4mm Engine - no provision has otherwise been
included in this kit. Note that the drain cock linkage connection may impede the swing of the pony truck on
tighter radius curves. If that is the case then it will be necessary to simply remove the connection.

Fit the 1.2mm x 1.0mm piston tube,
flush at the front and with 2mm
projecting at the rear. Similarly fit the
5.0mm x 4.0mm valve chest tube with
1.5mm projecting at the rear.

Fig. 5 Trial Fit of Cylinder Block in the frames
with the Valve Chest and Piston Rod tubing in
place. Note that these tubes are over-length

to be cut back later.

Using the shank of a 5.5mm dia drill, form the cylinder
wrappers 6.11 to shape and solder in place making sure the
drain cock holes are on the bottom centre line. The
wrappers have been deliberately made slightly over width -
using a fine file dress the edges so that they are flush with
the front and rear cylinder block faces. This is best
undertaken at this stage as it is easier to achieve a good
finish before the front and rear cylinder detail overlays have
been positioned.

Fig. 6 Cylinder Block with Wrappers and Valve Chest Overlays

Fit the rear cylinder cover 3.4, overlay 3.5 and packing pieces 3.6 over the projecting piston tube and file the
tube flush. Use short lengths of 0.45mm wire to represent the fixing studs, fit the gland over the wire stubs and
solder in place.

Open up the holes and emboss the rivets on the cylinder drain cock linkage 6.12. Attach the drain cock castings
B6 to the cylinder wrapper and fix the linkage behind the drain cocks. Fit a length of 0.3mm wire from the
linkage to the brackets on the cylinder block and solder in place.

Fit the rear valve chest covers and packing glands 3.8, 3.9 & 3.10 to
the valve chest tubing using short lengths of 0.3mm wire to represent
the fixing bolts and attach in place in the cylinder block. The bolts sit
horizontally at 3 o’clock and 9 o’clock. Trim the excess diameter rear
valve chest covers so that they are flush (as per photo above).
REMOVE SHADED
Now that the cylinder block is structurally complete it is necessary to  AREA
remove the shaded area to ensure a good fit of the step in the
footplate.
The cylinder block will be fixed in place when the body is attached but if you require a separate fixing then 2no.
10 BA bolts can be used through the outside holes and into tapped holes in the spacer 1.4.

3.9 SLIDEBARS AND CROSSHEADS

Test fit the slidebars 3.15 and 3.16 into the slots in the cylinder ends thereby ensuring the slots are clear of
solder.
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Emboss the rivets in the slide bar laminations 3.17 & 3.18 and solder to the slidebars 3.15 & 3.16 aligning the
rear ends ensuring that the half-etched rebate is on the top rear end of each lower slidebar and that the support
for the motion bracket is towards the open end (rear) of the slidebars. The appearance of the slidebars is much
improved by carefully filing the edges smooth and tapering the outer surfaces at the rear. Drill out the oil cup
holes and solder in short lengths of 0.7mm nickel silver wire.

The completed slidebars may now be inserted and at first tack soldered in place in the respective openings in the
cylinder block. After checking all is square and parallel they are permanently attached.

Fold the crosshead slippers 3.21 through 90° on the half-etched lines, insert the spikes through the crosshead
back 3.23 & 3.24 and solder together. Note the crosshead back with the extension for the vacuum pump drive is
on the right side of the engine with the extension at the rear. Drill a 0.7mm hole in the crosshead front 3.22
through the slipper and to the rear. Mount the 0.7mm drill vertically in a block of wood to act as a mandrel and
thread the front over the slipper/crosshead rear assembly, ensure all is square and carefully solder together.
Check the crosshead for an easy fit between the slide bars making any adjustment as necessary.

Either use the piston rod spigot laminations 3.30 or cut a 2mm piece of piston tube and solder to the 1.0mm
nickel silver piston rod. Bend in slightly the small projections at the front of the crosshead so that the tubing is a
tight fit between them. Place the over-length piston rod in the piston and slide the crosshead in place with the
tubing between the projections; not too far or it will foul the small end of the connecting rod. Now solder the
crosshead to the piston rod and the result should be a perfectly aligned and free moving assembly with no
binding. Cut back the piston rod to its final length - approx. 16mm.

Referring to the separate instructions for the connecting rods, fit each connecting rod to the respective
crosshead using 0.7mm wire for the pin. Carefully solder the pin from the rear and file flush.

Attach the cylinder front covers 3.7. Drill out the holes and fit the four cylinder relief valves R3 on the front and
rear cylinder block faces.

Fold the piston valve and slidebar droppers through 90° on the motion bracket support plate 3.13 and fix to the
frames with a 12BA screw to the frame spacer 1.6. adjust as necessary in order that the plate clears the end of
the valve chest covers. Do not fold down the vacuum pump guide bracket yet as this will foul the crosshead.
Emboss the bolt heads on the front motion support brackets 3.20 and solder to the rear laminations 3.19. Test
fit the brackets to the slide bars checking the crossheads for free movement then using the support plate for
alignment solder the brackets in place ensuring they are vertical. Again, check that the crossheads are free to
move. The motion bracket should be filed flush where it is soldered to the rear of the slide bars otherwise the
crankpins may foul it.

With the right-hand crosshead assembly in place fold
down the vacuum pump guide bracket and fix the vacuum
pump print R1 in place. The next step is not really
necessary as the vacuum pump connection to the
crosshead is not visible once the footplate valances are in
place. However, if you want to include this, check the
travel of the crosshead and tack solder a length of 0.5mm
nickel silver wire to the rear extension to engage with the
hole in the front of the pump. Ensure that the wire does
not reach the end of the pump but also is long enough not to fall out of the front. Check that all is level and
works smoothly before finally soldering the rod firmly in place. (Fig. 7 Right-hand Crosshead with connection to
Vacuum Pump. Note a brass vacuum pump casting has been used - now superseded by a resin print)

The motion bracket support plate can now be soldered to the rebates
on the cylinder block and the motion support brackets. This along
with the cylinder block now forms a removable sub assembly.
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Emboss the rivets in the valve spindle laminations 3.14 and
solder them together. Solder a short piece of 0.6mm nickel
silver wire in the rebate in the front of each lamination. The
appearance of the valve gear is improved by rounding off
the edges. Fit the valve spindles behind the droppers on
the motion bracket support plate with 0.6mm wires
through the droppers and with the spindles engaged in the
hole in the valve chest covers.

Fig. 8 Cylinder Block, Slidebars, Piston Valve Gear and Motion Support
Plate

3.10 FRAME OVERLAYS

Emboss all the rivets on the frame overlays 6.1, 6.2,6.3 & 6.4.

With the overlays still on the fret, scribe the fold lines using the indicated marks and form the rear guard irons to
shape. If you are permanently fixing the brake gear - see Section 3.14 - simply solder lengths of 0.5mm wire for
the brake hanger pivots. Alternatively, for removable brake gear cut 6no. pieces of 0.7mm OD x 0.5mm ID brass
tube of sufficient length, depending on gauge, to space the brake shoes from the frames. Either way, these then
serve to accurately locate the overlays which only need tack soldering around the edges. Check that there is
clearance for the cylinder block 3.3 to fit into the slots and that there are no raised edges around any openings
before soldering the overlays in place.

3.11 DRIVING WHEELS

You should now decide which motor/gearbox arrangement you will be using. To make the gearbox removable
through the frames along with the wheelsets, some adjustments may be necessary particularly in 00 gauge.

Assemble and quarter the wheel sets, bearings gearbox and rods according to the respective manufacturer's
instructions selecting 1/8" axle washers 1.15/6.49 of appropriate thickness to control sideplay on the leading
and trailing axles; however the centre axle is best left to float. Using Ultrascale wheels in 18.83 gauge we fitted
a half-etched washer behind each wheel on the leading axle. This allows a little sideplay but with thinned
Ultrascale crankpins there is sufficient clearance behind the crosshead. We used a 1616 Portescap motor on the
middle driving wheel axle. No more side control washers were fitted thereby allowing side movement in the
centre and trailing axles. This combination seems to cope well with curves 3ft radius or possibly even tighter.
One of the advantages of Portescap gearboxes is the driven axle has side play and this helps considerably. Check
that the crankpin screw heads do not foul the frame overlays, countersinking them if necessary.

A thorough check of all clearances at this stage is important especially between the leading crankpin/crosshead.
You should now have a mechanically acceptable chassis.

Refit the spring keeper plate assembly. If preferred, you could now jump forward to Section 3.15 in order to test
the chassis under power.

3.12 RADIAL TRUCK

Before fitting the Radial truck in the frames it is advisable to fit the bunker bottom support 6.9 and rear
bufferbeam strengthening supports 6.8 to the frames to avoid solder and flux getting onto the finished radial
truck and wheels (see frame isometric drawing for position). You can now also fit the front bufferbeam supports
6.7 together with the respective rivet strips 6.5 & 6.6

Fold up the Radial Truck Base and Sides 2.24, attach the Radial Truck Top 2.25 and check for free, but not sloppy,
movement in the hornguides. Solder the small top hat bearings in place and fit the radial truck wheels using the
washers 2.26 to eliminate any side play. We also soldered two small pieces of angle to the base in order to limit
the travel of the radial truck and prevent the wheels from touching the side frames.

Facilities are provided for using a spring wire to apply downward pressure onto the truck. Fold up the spring wire
bracket on 1.8 and bend the spring wire to give some downward pressure.
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An alternative and very effective method is to use a lightly

/0-8MM NICKEL SILVER WIRES sprung plate to provide an even spread of downward
TOP BEARING PLATE .10 - f‘ SOLDERED TO BOTTOM BEARING i .
FIXED TO FRAME / puate pressure onto the radial truck and the appropriate
36 SWG SOFT BRASS WIRE - “‘\ 4 1 H
o e s components (1.10 and 1.11) have been provided for this
BOTTOM BEARING = purpose.

PLATE .11

“—|0BA ADJUSTING SCREW . . . i
WITH NUT SOLDERED 10 Fig. 9 Radial Truck Springing As an alternative to the above

BOTTOM BEARING PLATE arrangement you could use 0.6mm nickel silver wire pins and wagon
buffer springs as provided by Alan Gibson etc.

Solder a 10BA nut to the recess in the topside of the bottom bearing plate 1.11. Drill clearance holes for the
0.8mm nickel silver wires to pass through the top bearing plate 1.10. Solder the wires to the bottom bearing
plate then form 2no. springs from 36swg soft brass wire (or similar) wrapped round a 1.0mm drill bit. Shorten a
10BA countersunk bolt to allow clear vertical movement of £ 2.0mm and with the springs in place check for free
movement of the bottom bearing plate between the frames and hornblocks then, with the radial truck in place,
check that the chassis will negotiate your trackwork. Only a very slight amount of downward pressure on the
radial truck is required and some adjustment of the springs may be necessary to suit.

3.13 PONY TRUCK

The first decision to be made is which version of the pony truck you require. When built, and for a few years
thereafter, the pony trucks utilised a swinging link type suspension system however this was superseded by a
coil spring arrangement directly over the wheel bearings. In this version the exposed springs were later enclosed
but whether this was so in every case is unclear. The basic pony truck framework was identical the principal
difference being the method of springing the wheels.

If necessary, open up the axle holes in 2.15 to accept the 2mm bore top hat bearings.

With the parts still on the fret, scribe the guard iron fold lines using the indicated marks and drill out all the small
holes to accept short pieces of 0.45mm wire to represent the frame bolts in all the pony truck components.

The folding of the frames (2.15) is quite complex as some of the folds are 90° with the fold line on the inside and
others 180° with the fold line on the outside. We suggest that you build the spare pony truck (ie the one not to
your gauge) as a dry run first. Do not remove the lower horn stays because these fold over. First fold the lower
frame sections and the guard irons over through 180° with the fold on the inside. The remaining folds can now
be made as shown on the drawing. Finally fold the bottom lower horn stays over through 180° with the half-
etches on the outside. Check all the bends for squareness and solder all the pieces together.

Form the guard irons to shape and solder the diagonal stays 2.17 in place. Bend the upper frame 2.16 to shape
folding the rear stays over through 180° with the fold lines on the inside and solder the two parts of the frame
together.

If you are using the swinging link suspension solder 2.19 in place with the 2mm bore top hat bearings and 2.20
to the front of the upper frame. Fix two lengths of 0.8mm wire through the holes between the front and rear of

the upper frame.

For the later springing arrangement solder either 2.21 or 2.22 in place with the 2mm bore top hat bearings and
2.23 to the front of the upper frame.

Solder two lengths of 0.45mm wire to act as stretcher bars through the slots in the lower frame. Fit the wheels
and check for free movement. Take up any excess movement with the shim washers 2.26. Form the rear of the

frame and the struts so that when fitted to the chassis over the pivot the frame is level.

Once you are satisfied that all is square and secure remove the spacer piece between the two sides of the lower
frame - it is advisable to use a fret saw rather than cutters to obviate distortion.

If required, solder strengthening ribs 2.18 in place in the slots in the lower frames.
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If you are fitting spring wire control to the pony truck, bend the wire to shape so that it locates in the hole in the
rear of the upper frame 2.16 and is soldered to a suitable point near to the pivot or even to the pivot bolt head.
Alternatively use the soft bearing method described below.

Fig. 10 Assembled Pony Truck - Swinging Link Version

The preferred method of springing the pony truck is similar to that described for the radial truck. However in this
case solder a 10BA nut to the recess in the underside of the top bearing plate 1.3. Drill clearance holes for the
0.8mm nickel silver wires to pass through the bottom bearing plate 1.12. Solder the wires to the top bearing
plate then form 2no. springs from 36swg soft brass wire (or similar) wrapped round a 1.0mm drill bit. Shorten a
10BA countersunk bolt to allow clear vertical movement of £ 2.0mm and with the springs in place check for free
movement of the bottom bearing plate between the frames and then, with the pony truck in place, check that
the chassis will negotiate your trackwork. Again, only a slight amount of downward pressure on the pony truck
is required and some adjustment of the springs may be necessary to suit.

TOP BEARING PLATE Fig. 11 Pony Truck Springing. As an alternative

to the above arrangement you could use
0.6mm nickel silver wire pins and wagon buffer
springs as provided by Alan Gibson etc.

TOP BEARING PLATE
[.3 FIXED TO FRAME

0.8MM NICKEL SILVER WIRES
SOLDERED TO TOP BEARING
PLATE

BOTTOM BEARING PLATE |.I12—=

56 SWG SOFT BRASS WIRE Sold 2 hat b . h
COILED TO FORM SPRINGS older a 2mm top hat bearing to the

underside of the pony truck pivot
point in 2.10. The pony truck is
retained with a 10BA nut and bolt
running through the bearing. When,
and only when, you have finished testing and painting the chassis a small dab of epoxy adhesive, paint or
thread retaining fluid should be sufficient to prevent the nut from becoming undone but still capable of
being removed for maintenance etc.
BUSH

WIRES EXTEND 0.5MM BELOW
BOTTOM BEARING PLATE

3.14 BRAKE GEAR

Permanent fixing of the brake gear is best left until after painting and
testing. Our preference is to make the brake gear removable for
painting and maintenance. If you wish to do this, then drill out each of . 4 T~
the brake pivot holes BH to accept a bush of 0.7mm x 0.5mm brass L
tube - refer to 3.10 above.

Fig. 12 Suggested method of making brake gear removable.

For practical purposes, the brake shoes have been thinned slightly to allow for movement in the compensation
and reduce the risk of electrical shorting. However further dressing of the brake shoes may still be necessary.

Assemble each of the brake hangers and shoes in turn - note that the leading brake shoes are different to the
centre and trailing. The washers at the end of each hanger fold over through 180 degrees to space the two
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hangers apart. Start by folding the leading brake shoe laminate to the inside hanger 9.7 using a piece of wire
through the pivot hole for alignment then add the outer hanger 9.8 ensuring all the holes line up. Repeat the
process for the centre and trailing brake hangers 9.12 & 9.13. For removable brake gear, solder in short lengths
of 0.5mm wire to the top pivots on each brake hanger assembly. Add the pin retainers 9.9 & 9.14 over the top
hanger and brake shoe pivots. Additional spacers 9.24 are provided to help fill the gap between the frame and
the hangers if desired.

Solder each of the lower cross shafts 9.4, 9.5, 9.6 to the upper brake rigging and cross shafts 9.3 using 0.4mm
wire to represent the fixing bolts then carefully twist the pull rods between the cross shafts vertically.

Locate each of the brake shoes in the bearing tubes or on the cross wires and solder the cross hangers to the
lower brake hanger pivots

Now cut a length of 0.9mm dia wire to fit BETWEEN the plummer block bearings in the frames. Form the push-
through rivets and laminate the brake pull rods 9.17/9.18, then form two bolts out of 0.4mm wire through the
two holes at the crank end.
Laminate the vacuum brake lever
arm 9.19 and thread onto the
cross shaft. Locate the end of the
pull rod onto the rear Brake Cross
Rod Support Spacer 2.14, check all
is in alignment and that no brake
shoes are touching the driving
wheels then solder in place. It
should now be possible to spring
the brake shoes from the pivots
and release 2.14 in order to
remove the complete assembly.

Fig. 13 Complete Brake Gear Assembly

Form the shape of the hand brake lever 9.20 and solder the two halves together, then solder a short length of
0.9mm wire to the left hand plummer block on the frame and fix the lever in the desired position. Laminate the
centre section and bottom ends of the hand brake pull rod 9.23 and fit between the bracket at the top of the
frame to the yoke of the brake lever - refer to isometric drawing.

3.15 ELECTRICAL PICK-UPS AND MOTOR

Most modellers have their preferred method of electrical pick-up. No materials are included in this kit.

The simplest method is to use lightly sprung 36swg phosphor bronze wire pick-ups bearing on the driving wheel
flanges and soldered to single sided paxolin sheets cut to suit the chassis:

REAR AXLE
QILING POINT

12BA CLEARANCE FOR ) . ) )
FIXING TO FRAME A more readily available alternative to paxolin

is 'breadboard' sheets from electronic

5 retailers such as RS Components. This has the

T INSULATION }FEEDS TO . . .
el MOTOR advantage of having ready formed insulation
gaps though it is slightly thicker than paxolin.

36SWG PHOSPHOR-
BRONZE PICK-UP
WIRES

Fig. 14 Suggested Electrical Pick-Up Arrangement

SOLDER:

B

—-

S 365WG PHOSPHOR-
BRONZE PICK-UP
GAP FOR TRAILING WIRES

AXLE HORNBLOCKS

-
.
Oq |

2%
[

R
g

We connected the electrical feeds to the

12BA CLEARANCEJ
FOR FIXING TO
FRAME SPACER 1.7

GAP FOR GEARBOX
AND CENTRE AXLE
HORNBLOCKS

COMPENSATION BEAM
OILING POINT

12BA CLEARANCE FOR
FIXING TO SPRING
SPACER 2.12

PICK-UP MOUNTING BOARDS MADE
FROM SINGLE SIDED PAXOLIN
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Now connect the motor to your pick-ups and test run.

3.16 FINISHING THE CHASSIS

Attach the balance weights 6.50 to the wheels using photographs as a guide to position.

Form the shape of the reversing lever extension

3.28 and fit to a short length of 0.6mm diameter -
wire located in the hole in the right-hand frame \ .
overlay and the bracket at the top of the frame: \\ 22 Z-: o 5

] TN B N o? % O ©
Fig. 15 Reversing lever extension o 22 Eg f\z u}o <
Similarly, fit the front reversing lever extension 3.29 ) L O /]—Ou -

to the 0.7mm wire stub for the Valve Gear Extension ~—
Rod/Expansion Links.

Fig. 16 Complete Chassis Assembly almost ready for testing - Note that on this test build the Frame Overlays and Balance Weights
have yet to be fitted and that the HLK gearbox frame requires modification in order to drop between the frames for removal.

Solder the rear sandpipe supports 6.10 in the locating slots on the main frames and fit the sandpipes. Fit the
leading sandpipes in the locating holes in 1.5. Form the sandpipes to shape with 0.55mm wire.

The final item to be fitted to the chassis is the Pony Truck Compensation Beam. Three different beams have
been included depending on the level of detail you wish to incorporate. The short version 3.31 merely sits
between the collars 9.21 attached to the cross beam 2.9. The medium version 3.32 extends towards the front of
the frames whereas the long version 3.33 is full length and simply rests on the pony truck bearing plate 1.12. It
should be noted that both the medium and long versions of the beam will interfere with access to the pony truck
pivot and body fixing bolts. In each case fit the compensation beam between the collars on the cross beam and
solder in place. For the long version the cross beam can be left to move however for the medium and short
versions the cross beam should be fixed in place between the springs.

4 SUPERSTRUCTURE

4.1 FOOTPLATE

Carefully remove the footplate 5.1 from the etch making sure you do not distort the surrounding valance
overlays and clean off any retaining tabs. Clean off the half-etch ‘cusp’ of the ends of the buffer beams to
achieve a clean square corner. If you are modelling an engine with ATC, break off the vacuum pipe bracket on
the front buffer beam only.

Form the footplate 5.1 first folding the valances followed by the steps in front of the cylinders and behind the
cab. Note that the long valance is not continuous throughout - there is a joggle towards the cab steps - and it will
be necessary to fold each valance in two stages. Now fold over the front and rear bufferbeams, leading driving
wheel splasher formers, rocking shaft pedestal supports and lamp brackets. Reinforce all bends with a fillet of
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solder. EM and 00 modellers should file the footplate to the indicated lines (this area will be below the cab
floor). Ensure that all folds are at 90° and test fit the footplate over the chassis - it may be necessary to file a
little off the front or rear of the frames to ensure a good fit. Go carefully at this stage as the step in the footplate
in front of the cylinder block is weak and liable to distortion - you may prefer to solder some pieces of scrap
brass to temporarily hold the footplate in position. If you are fitting the ATC shoe casting W20 fold back the
locating tabs in the front buffer beam.

Prepare the main footplate overlay 5.2 by embossing the rivets on
the tank angle strips, lamp iron bases and on the bases of the
front sandbox pivots. Check the alignment of the tank former slots
and other holes and openings before soldering together all round.
Note that the inner edges of 5.1 and 3.2 should line up exactly (it
is easy for the overlay to be distorted by the riveting process). The
outer edges of the footplate overlay should be perfectly straight —
check before fitting. Once secure, remove the section shown
shaded between the front sandboxes:

Fig. 17 Area between front sandboxes to be removed with the running plate overlay secured in place

REMOWVE THIS

. | 4— SECTION

Solder short lengths of 0.7mm wire into the holes in the footplate at the front to represent the oil cups. EM and
00 modellers should now file the footplate and footplate overlay to the indicated lines for clearance of the
trailing driving wheels.

Form to shape and solder the smokebox support 5.31 into the slots in the footplate.

Emboss the rivets in the front footplate overlay 5.3 and using the lamp irons and handrail holes for alignment
solder in place. Note that the overlay overhangs the buffer beam.

Emboss the rivets on the valve chest/smokebox saddle overlay 6.21 and solder in place between the front and
main footplate overlays ensuring a tight fit to the dropped section in front of the cylinder block.

Sprung buffers are provided however if your preference is for another manufacturer's product you will need to
consider the size of hole required. If necessary, open up the holes in the front and rear buffer beams and the
corresponding overlays 5.7 - 5.10. Emboss the rivets on the front and rear bufferbeam overlays 5.7 & 5.8, 5.9 &
5.10, laminate together and solder in place.

Fit the valve chest castings W17 and W18 in place on either side of 6.21.
Fit the pony truck spring cover W5 or W6 over the hole in the centre of the front footplate.

Fit 4no. Short handrail knobs in the holes above the step positions on either side of the front footplate

4.2 TANK FORMER & CAB FRONT

You need to decide whether your chosen prototype engine was fitted with cab shutters in your period as this
affects the location of the horizontal cab handrails; with the fitting of the cab shutters the handles were
lowered. Holes for the handrails in the original position (subsequently hidden by the shutters) are included on
the etch however for the later positions use the tank former 6.13 as a template and by aligning the handrail
knob holes in front of the cab door, drill the appropriate holes (0.30mm) for the handrails on the cabsides 8.1 &
8.2. Alternatively, you can simply copy the GA drawing and make templates pasted to the rear of 8.1 and 8.2
using the handrail holes for vertical alignment (having first checked the print for dimensional accuracy) and drill
through the appropriate hole positions.

Open up the locating holes for the tank fillers vents (2mm) and tank filler buffers (1mm), fold up the tank former
6.13 and solder in place in the footplate slots reducing the tabs as necessary to ensure a flush fit. It is imperative
to ensure that the sides are straight and vertical to the running plate. At this stage the tank former is quite
vulnerable to distortion and we recommend soldering a couple of pieces of scrap brass across the underside of
the tank tops to keep the sides in alignment. These can either be removed once the tank and bunker side
overlays are securely in place or simply left in situ provided that they don't impinge on the motor.
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Fold up the lubricator supports as shown on the drawing and solder the lubricator pipe guides 6.33 in place in
the openings below.

Fig. 18 Running Plate with Tank Former Fig. 19 View of Tank Former from the rear

Two cab front options are included; the early type with portholes 7.13 and the later type with the portholes
removed 7.14. Note that in some cases that, even after removal, the porthole outlines were still visible and
blanking plates 7.17 are provided. Push through the rivets in the appropriate overlay and solder the cab front
7.13 or 7.14 to the back plate 7.15 (with the relieving half-etches for the porthole blanking plates to the front)
before soldering in place in the slots in the footplate and tank former. Ensure that no solder runs into the glazing
rebates. Check that the edges of the cab sides are flush with the tank former sides. The front window frames
7.16 are added after the glazing has been fitted in place.

4.3 BUNKER FORMER & CAB BACK

Emboss the rivets on the rear Running Plate Overlay 5.4 and solder the 10BA body fixing nut into position in the
half-etched rebate and run a bolt or tap through to ensure the threads are not blocked.

Carefully clean off the half-etch cusp on the vertical faces and fold the bunker former 6.14 to shape reinforcing
all joints with a solder fillet. File the bunker former sides flush with the front. If your chosen prototype does not
have the recessed lamp housing base and lamp iron these can now be removed.

Fold out the cab seat brackets and water feed valve rod supports as
shown on the isometric drawing and push through the slots in the
overlay 6.22. Solder the overlay to the former ensuring a close fit all
round. Note that the overlay is slightly over width - ensure that the
overlap is equal on both sides and carefully file back to achieve a
flush fit with the sides of the bunker former.

Fig. 20 Bunker Former with the bunker front overlay in place - note that the
water feed valve rod guides should be horizontal.

Solder the bunker rear reinforcements 6.16 on the internal face on
each side of the former and solder the complete assembly and
bunker rear support 6.15 to 5.4. After removing the lamp brackets
to a safe place clean off the tabs poking through the base.

Assemble the cab seats 6.28 (which can be made to be working) by soldering ‘back-to-back’ and gently ease into
the brackets. They fold upwards with the half-etched detail towards the floor when down. Note that in the
'down' position the seats are inclined slightly upwards. You may prefer to remove the seats for painting before
finally locating in the brackets.

Solder the coal hole shutter 6.23 into position - there are two versions - one closed, the other partly open. Note
that the shutter fits with the ‘X’ visible and sliding up above the hole.

Trial fit the cab doors 6.27 in the slots making any adjustments necessary. Do not fit the doors at this stage.
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Solder the bunker former and bunker rear support 6.15 in place in the footplate slots. The water feed pipe valve
operating rods (0.40mm wire) and handles 6.29 or B14 are added after installation of the cab floor.

The cab back comprises three layers - detailed inner 7.18 and outer 7.20 overlays and a centre layer 7.19 (half-
etch to rear) to provide rebates for glazing. Emboss the rivets on the outer overlay. If you wish to make the cab
rear shutters in an open position carefully bend them back to the desired position and remove the hinges from
the inner layer where they protrude into the opening. Also carefully remove the door lock mechanism from the
inner layer and solder in place on the appropriate shutter.

The next job will test your skill and patience! Drill the holes in the outer cab with the smallest drill you have
(0.3mm) and form the vertical and single horizontal window bars from 0.2mm wire using 7.21 as an aid. Space
the horizontal bars off the cab rear with a piece of scrap 12thou brass and solder in place. The vertical bars
should be 0.5mm from the cab back (over the horizontal bar). To solder neatly you need to clean the cab inner
rear with a glassfibre brush; keep the wire clean and using a little flux apply a tiny amount of solder with a very
hot iron. Remove any wire protruding through the top of the glazing rebates. Solder the three laminations
together before fixing in the slots in the bunker top and ensure that the edges are flush with the bunker former
and that no solder runs into the glazing rebates.

4.4 TANK/CABSIDE/BUNKER OVERLAYS

Emboss the rivets on the Tank/Cab/Bunker Overlays 8.1 and 8.2. At this stage leave the infill section between
the cab door openings in situ as this will help to prevent distortion.

Sheet 9 includes a jig 9.1 to assist with forming the bends for the front of the tanks and rear of the bunker.
Remove the parts from the sheet and if necessary open up the holes to suit - 2.5mm for the tanks and 2.4mm for
the bunker. Form the jig into a 'U' shape. You may prefer to screw the jig to a piece of wood or paxolin for
stability but ensure that the openings in the jig for the tank and bunker are not obstructed. Pass appropriately
sized bar or metric drill bits between the holes on the opposing sides, carefully locate the overlay 8.1 with the
front of the bunker against the step and level with the sides packing out the surface between the jig and the etch
with card (We used some about 0.6mm thick), and, starting with the lower bunker, gently form the bends over
the bar or drill. Take your time over this as it is very easy to distort the thin metal in the bending process. Repeat
the process for 8.2.

Fig. 21 Using the tank/bunker forming jig 2.4mm dill bit
Amm arl it or

bar for bunker rear

It is important to ensure that the overlays fit tight to f 2 5mm drill bit or

with no distortion. Due to the depth of the bunker the ba'fm'ﬂ”kfm':t ek sid ~
. . . . step in tank siae

for the unsupported sides to pull in slightly; laminate the .44 insert-\“L‘/ °

bunker spacer 8.26 and use it frequently to check that 1 f
straight and upright. tank/bunker forming jig 9.1

We found it easier to form the wraparound of the overlays with the bunker former detached from the footplate.
Having first used the step in the footplate as the reference point, ensure that the overlays line up with the step
and are level with the footplate and flush with the bunker front overlay. Then tack solder the overlays in position
and carefully ease the lower and upper bends around the former ensuring that the overlays finish at the lines
indicated on the rear of the bunker former. It is sufficient to tack solder both overlays in position at this stage.

Depending on which type of bunker rear step you are
using, form the push through rivets and form a curve in
the upper section of either 8.3 or 8.4 using the bunker
former as a template (you may wish to practice with the
spare set) and solder in place making a generous fillet at
the side seams before filing the corner to match the
curve of the top and bottom. Check the fit of the bunker
upper section - either 8.5 or 8.6 depending on whether
or not your chosen prototype has the recessed lamp
housing.

Fig. 22 Rear of bunker (4144) showing recessed fender, lamp iron
and shield and 'stirrup’ type steps.
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For the recessed lamp housing, bend up the lamp bracket on
the former and solder the lamp bracket recess base 8.8 in
place. Use the profiled slot in the former 8.26 to shape the
bunker recess 8.7 and solder in place in the groove in the base
of the lamp bracket recess.

Fig. 23 Lamp shield and fixing strips fitted to 6106.

‘ 5 LIGRE S R s
Prepare the beading 8.13, 8.14 or 8.15 by carefully detaching from the fret and very gently removing the cusp
and tags from the inside face - the outside face can be tackled once the beading is securely in place if you prefer.
Fit the bunker beading using 8.26 to keep the sides the correct distance apart.

A

If required, fit the lamp shield 8.9 or 8.10 (having first formed the recessed shield using the bunker spacer as a
guide) on top of the beading and fit the 3no. rivet strips 8.19 behind the lamp shield.

Fix the assembly back onto the footplate using the rear fixing screw and position the tank front around the
former ensuring that the holes for the front steps and handrails are aligned. You may prefer to jump ahead and
make up the tapered boiler section at this stage - see Section 4.6 - and temporarily hold in place on the tank
former in order to check that the tank overlays clear the boiler. Any discrepancy can be adjusted using a fine file.

At this stage it is vitally important to check that the sides are still straight and level. Once you are satisfied with
this tack solder the overlay to the tank former from inside the tanks along the lower sections only - the tank top
overlays are to be fitted later and these will assist with alignment along the top edge.

The cab sides are quite vulnerable and we soldered lengths of 1mm brass angle along the top edges to
strengthen them - ensure that you leave sufficient space to install the beading in the cab opening. Carefully
remove the spacers from the cab door openings and clean off any remaining tags. Check that the bunker front is
flush with the sides then run seams of solder along the joints.

Using short lengths of 0.45mm wire for alignment, fit 8no. short handrail knobs either side of the cab door
openings by soldering from inside the tanks and bunker. Final fitting of the handrails is best left until the final
finishing stage.

The Bunker tank vent pipe
quite a complex shape and
best formed from
annealed 0.6mm brass
wire and held in place

& using the brackets 8.19:
8 Fig. 24 Bunker vent pipe (Photo
i courtesy of Malcolm Mitchell)

4.5 TANK TOP OVERLAYS

Open up the locating holes for the tank fillers vents and tank filler buffers, then emboss the rivets on the tank
top overlays 6.31 and 6.32 and solder in place ensuring the edges that abut the side overlays are straight. Now
complete the soldering of the tank overlays to the former. All of this can be achieved from inside the body.

Fit the tank top beading 8.16 by positioning over the top edge and tack soldering at the front end then carefully
forming the shape of the beading around the cab front before finally soldering in place. It is best to start at one
end and work your way along to minimise distortion due to expansion.

Add the rivetted strips where the base of the tanks 8.12 and bunker 8.11 butt up to the footplate working from

one end in each case. We found the RSU particularly useful for this operation. The strips are deliberately made
slightly over-length and will require trimming back to suit.
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Form the tank front step brackets 5.47, push through the openings in the tank overlays and solder in place. Push
each of the steps 6.34 through the slots above the brackets and solder in place.

Completion of the tank top detailing is described in Section 5.

Solder the leading driving wheel splasher side overlays 5.19 and 5.20 in place. Curve the splasher tops 5.20 and
5.21 to shape and test the fit over the splasher sides - they should fit tightly to the sides and between the recess
at the front and against the tank overlay at the rear. Note that the splasher tops and sides have been
deliberately made over length and will require slight trimming or filing to ensure a good fit. Once satisfied solder
the splasher tops in place.

Emboss the rivets on the boiler support plate 5.23 and solder together with 5.24 and the bolt overlay 5.25 Check
the fit of the boiler support plate in the footplate slots - it must sit down tight on the footplate to ensure correct
fit of the boiler later. Solder the vacuum pump lubricator bracket 5.34. in place on the front of the support plate.
When satisfied solder the support plate to the footplate and either solder the motion bracket connections 5.32
and 5.33 or fix the castings W15 in position.

Either solder the front sandbox lids 5.28 or 5.29 (emboss the handles on 5.29) or fix the castings W12 or W13 in
position. Emboss the rivets on the sanding gear linkage 5.30 and solder the lower halves of the levers 5.26 and
5.27 to the linkage, Twist the operating rod through 90° and fix the complete assembly in place using 0.4mm
wire through the holes in the footplate and soldering the operating rod through the slot in the front of the boiler
support plate.

4.6 FIREBOX, SMOKEBOX & BOILER

With the parts 7.1, 7.2, 7.8, 7.11 and 7.23 still in place on the fret, VERY GENTLY scribe or pencil a line on the
underside through the centre of each using the register marks on the etch as a guide. This will assist with
alignment of the various components later.

Fold up the firebox former F 4.12 and solder E1 & E2
411 to the front using 1mm diameter wire as
alignment dowels - extend these dowels by 5mm at
each end for alignment with the boiler former D 4.8
and the cab front. Using the guide lines in the top of
the formers centre the firebox wrapper 7.11 and mark
in pencil or scribe the position of the top bends again
using the guidance lines. Form the bends over a
suitable rod or drill shanks (We used 1.0mm and 5.5mm
drills) held in a vice. When satisfied with the shape,
solder the wrapper to the formers ensuring a large fillet
of solder around the front joint. Check the fit of the
firebox and remove any excess wrapper from the edges
so that the complete assembly sits squarely on the tank
tops and against the cab front. Fig. 25 Cab front and
firebox in position. This is the first test build.

Round off the front corners of the firebox with a file finishing with fine wet and
dry paper. Add the thin top cover plate 10.1 using the opening for the whistles
for alignment and solder in position. With the half-etched detail around the
whistle mounting plate facing upwards, fold the firebox cleating brackets on 7.12
into a 'U' shape and the whistle mounting plate so that they fit through the slots
and opening in the firebox top, and solder in place from inside. This is designed
to take metal whistles however if you wish to use 3D printed whistles (such as
those available from Modelu: ref. SKU 2201 which are more accurate but fragile)
simply remove the mounting plate. Attach the thin firebox cleating bands 10.2 -
10.4 and complete with a short piece of thin wire to represent the cleating
tightening bolts. Attach the pressed copper mudhole door covers in place on the
firebox shoulders using the GA drawing as a guide.

Fig. 26 Whilst not of a 3150 this is the appearance of firebox cladding and cleating strips you are aiming for. (photo courtesy of
Mark Humphrys)
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Laminate the boiler formers C1, C2, C3 (4.5 - 4.7) in the correct sequence using 1.0mm wire dowels for
alignment. Extend these dowels to engage with the holes in the front of the tank former and by 5mm for
alignment with boiler former B 4.3 later.

Emboss the rivets on either side of the top feed pipe on the tapered boiler wrapper 7.8. If necessary, open up
the holes for the boiler cladding bands - you only need sufficient for accurate alignment of the bands.

Study the isometric drawing and form the boiler by rolling and check for fit around the formers C1, C2, C3 & D.
Place former D over the firebox front alignment dowels. Once satisfied that all is in correct alignment, tack
solder the wrapper to former D from inside. Remove the boiler and complete soldering of the wrapper to the
former then reposition over the dowels and slots. Now tack solder the boiler wrapper to formers C1-3 using a
10BA bolt through the front face of the tank former and the wire dowels for accurate alignment:

. \ @ /MM WIRE DOWELS
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Fig. 27 Method of aligning and joining the parallel and tapered boiler, firebox and smokebox sections.

Due to tolerances in the etching process it may be necessary to remove a small amount (equally on each side)
from the wrapper to ensure a close fit to the formers. Simply butt join the two ends of the wrapper. Roll the
wash-out plug strip 7.10 and solder in place behind the holes in the boiler wrapper. Note that the wrapper is
designed with the cut away around the boiler support plate.

Once satisfied complete soldering of the boiler wrapper to the front of former C1 ensuring the front edge is
completely flush. Do not worry about any small gaps between the boiler and firebox wrappers and the tank tops
as these will be covered by the 'crinolines' fitted later.

The smokebox front consists of a detailed outer former Al (4.1) and 2no. backing formers A2/3 (4.2). Emboss
the four rivets on either side of the smokebox front and open up the holes for the handrail and steam lance in
each of the formers. With the aid of wire dowels through the handrail and steam lance holes, align the formers
and laminate together - avoid soldering the dowels which should now be removed. Carefully open up the centre
holes to 3mm diameter and using a mandrel mount the formers in a drill or lathe chuck and carefully clean off
the edges to form a neat edge around the periphery. Note that the front of the smokebox former sits proud of
the wrapper and the leading edge should be slightly rounded as should the recess for the smokebox door. The
recess thus created should allow the cast smokebox door to sit correctly in the opening. If you have access to a
lathe the appearance may be further enhanced by rounding off the smokebox door opening to achieve the
distinctive 'drumhead' look. Carefully remove the central spars from the formers and any remaining tags.

10BA tap the centre holes in boiler former B 4.3 and alignment washer 4.9 and solder together.

Open out the front strut holes (0.75mm) in the smokebox wrapper 7.1 or 7.2. If necessary open up the holes for
the boiler cladding bands. Emboss the rivets for the top lamp iron, roll the wrapper and check the fit on the
formers (A1-3 and B). Due to tolerances in the etching process it may be necessary to remove a small amount
(equally on each side) from the wrapper to ensure a close fit to the formers. Push the cladding joiners on the
Smokebox Joining Strip 7.3 through the slots in the smokebox and solder the wrapper ends together to the
joining strip.
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Roll the wash-out plug strip 7.4 and solder in place behind the holes in the smokebox wrapper. Solder the lamp
iron 7.5 in place.

Solder the rear former B together with the alignment washer (on
the smokebox side of former) to the wrapper with the notch in the
top of the former aligned with the wrapper join ensuring a flush
finish all around the periphery. Solder the cladding cleats 7.9 into
position.

Fig. 28 Smokebox and parallel boiler section with the formers temporarily held
in place.

With the smokebox front removed, temporarily mount the superstructure onto the chassis. Check that the hole
for the front fixing screw in the base of the smokebox lines up with that of the corresponding hole in the cylinder
block - adjust if necessary. Now form the retaining block 4.4, open up the hole for 10BA clearance and solder a
10BA nut in the recess over the fixing hole. Position the retaining block over the hole in the base of the
smokebox and hold in place with a screw from below. When satisfied securely solder the retaining block in place
then remove the smokebox from the frames.

Bend up the smokebox step 7.7 and solder in place under the smokebox front ensuring sufficient clearance for
the smokebox front ring to be fitted later.

Push the cladding joiners 7.9 through the slots in the wrapper and solder in place.

Fix the lubrication pipe cover casting W16 in position on the right-hand side of the smokebox above the handrail.
Cut the thin cleating band 10.5 either side of the pipe cover where the smokebox joins the parallel section of the
boiler in place using the cleats on 7.3 and alignment dots as a guide. We found it advisable to tin the band first
and roll to a slightly tighter diameter than the boiler but be very careful as, being so thin, this is liable to
distortion - spares are included! Represent the bolts in the joining brackets using thin wire.

Now check the fit of the boiler/smokebox/firebox with the cab front, boiler support, smokebox support and
smokebox saddle. When satisfied that all is in correct alignment, use the 10BA screw through the front to the
tank former through to boiler former B, fix the front fixing bolt through to the smokebox retaining block and
check again. The complete assembly may then be soldered to the tank former and smokebox support.

Before fitting the struts from the smokebox to the front running plate, check that the footplate is straight and
level, that the front footplate and bunker line up exactly and that the step at the front end is at 90°. Chamfer the
front struts (0.75mm wire) to fit flush with the running plate and pass through the holes on either side of the
smokebox then solder in place together with the smokebox bracket overlays 7.6 Check again that all is in
alignment and add the footplate strut fixing overlays 5.48. The struts will now provide much needed stability to
the front footplate - just like the real thing!

Thread two of the medium handrail knobs on a straight length of 0.45mm wire and check the alignment of the
handrail along the smokebox to the corresponding hole in the tank front then solder the knobs in place from
inside the smokebox.

It is now a good time to add any lead weight into the smokebox but check that the engine is not nose heavy.

Fix the smokebox front formers in place ensuring that the handrail hole is dead centre and that the leading
rounded edge is proud of the wrapper by about 1/3 of a millimetre. We prefer to use an epoxy resin adhesive for
fixing the smokebox formers as this allows for some adjustment without the risk of meltdown!

Fix the thin cleating bands 10.6 and 10.7 in position at the joints between the taper and parallel boiler sections
and part way on the taper section using the alignment dots as a guide. Represent the bolts in the joining
brackets using thin wire. Similarly fix the cleating band 10.8 at the junction with the firebox front noting that this
band does not have visible joining brackets.
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Emboss the rivets on either side of the tank retaining strap 8.24. Roll the strap to suit the boiler diameter and
solder in place on the pads on each tank top overlay.

Fit the smokebox door W14 and handles B2 ensuring a good fit in the recess and the steam lance W19 to the
smokebox front.

Fit the Air Admittance Valves W34 in the rebates on each of the Smokebox Saddle Bolt Strips W15 and fit the
strips on either side of the Smokebox Support.
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Fig. 29 Smokebox saddle and admittance valve, }ocking shaft pedestal, boiler and motion support bracket and spare lamp irons.
Note that this is a 31xx class engine.

Fit the whistles B8 and B9 to the whistle mounting plate on 7.12 and run small wires from the whistles to the
openings in the cab front.

4.7 CAB INTERIOR

Very carefully clean off the outer tabs on the cab cut-out beading
8.17 whilst still on the etch (the inner tabs can be cleaned of once
soldered in place). Then remove them carefully from the fret (cut
off on a hard material). Form the beading using the former 9.2
ensuring you have the beading the right way (slot side) outwards!
We found it helpful to tack solder one end of the beading to the
former before starting the bending process - see photo. Then
release the former, click the beading into place with the etched
groove over the edge of the cabside openings and run solder
around the edges before trimming to length flush with the door
opening. Trim off inner tabs. Fig. 30 Cab beading and former

Emboss the rivets on the tank inner sides 6.17 and 6.18 and fold to shape. Fold over the coal watering cock and
sanding lever brackets on 6.19, push through the respective openings on the inner tank side 6.18 and locate
behind the manhole opening using a piece of 0.4mm wire through the centre. Fold the brake column support
bracket 6.41 to shape and fix to the left-hand tank inner side using wire pins for alignment. Then fix both tank
inner sides - the edges should line up with the tank former.
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The cab floor comprises several layers 5.35 - 5.39 in order to achieve the correct build up - see drawing. EM and
00 modellers should file back to the indicated lines on the lowest layer 5.35 and use this as a template for the
leading edges of the second layer 5.36. Starting with the lowest layer 5.35 bend the floor supports down
wrapping the rear supports around to form steps and solder to the running plate. Check the fit in the door
openings and adjust as necessary. Note the EM/OO clearance lines and file back any excess material as
appropriate. The floor should fit tight against the bunker front and the left-hand side tank inner and align with
the water feed operating rod holes. The resulting gap between the floor and the right-hand inner tank side is to
accommodate the reversing lever frame W35.

Solder the splasher sides 5.40 to the sub-floor, form the
splasher tops 5.41 to shape and solder in position.

Make any adjustments before adding the successive
floor layers as shown on the drawing - we found it easier
to build up the top layers before fixing down to the
lowest layer with epoxy adhesive. If preferred the upper
layers can be left for final fitting until after painting. The
cylinder drain cock lever 6.45 is located in the openings
in 5.36, 5.37 and 5.38.

Drill out the brake column hole in the cab floor so that
the column B15 will pass through and sit against the
support bracket. Solder a short stub of 0.3mm wire to
form the handle for the sanding lever arm 6.19 and fix to
the mounting bracket using 0.4m wire through to hole in

the raised floor section.
Fig. 31 Brake standard and support bracket, manhole, coal watering pipe cock and sanding lever on 6106

The kit includes no provision for the coal watering pipe cock but this may easily be represented using a short
handrail knob.

Push through the rivets and fit the cab door opening overlays 6.24 ensuring that the outside edges are flush with
the tank side overlays - note that the overlays are handed and that the rivets are at the top.

Form to shape and fit the left- and right-hand tank top overlays 6.25 and 6.26 and solder in place. Now fit the
wooden seats 6.30 in place on the overlays - these fit tight to the sides and clear of the door openings.

Form and fit the rear shelf 6.47.

Solder 2 no. 0.4mm wires for the water feed operating rods to the brackets on the bunker front through to the
holes in the cab floor and either fit B14 or 6.29 to the tops of the wire just above the cab rear shelf.

Fit the cab doors 6.27 in place using the tabs at the hinge positions. You can fix the doors in an open position if
you prefer.

4.8 CAB ROOF

Push through the rivets, roll the cab roof 7.23 to shape and solder to the front and rear flanges 7.22 - these
should enable the correct profile to be formed. We did this with the flanges still attached to the fret placed on a
flat surface (glass or hardboard) soldering from above/inside Note that the roof slots into grooves in the flanges
the lower portions of which are to be carefully filed flush with the underside of the roof after assembly after the
‘D’ shaped former is removed.

Roll the cab roof ventilator 7.25 and position in either the 'open’' or 'closed' position on the cab roof noting that
the cut-out for the ventilator is at the rear. Add a small length of 0.3mm wire for the vertical handle.

Solder the vertical rainstrip sections 7.24 adjacent to the etched strip on the cab roof to form an ‘L’ section, the
strip being on the side towards the centre-line of the cab roof. Do not fit the cab roof in place at this stage.
Some modellers prefer to make the roof removable - spring wire retainers or button magnets may be an option
however there is no provision for this in the kit.
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5 FINAL DETAILING

5.1 VALANCING AND STEPS

Emboss the rivets and solder the front footplate valance overlays 5.11 or 5.12 and 5.13 to the backing 5.5 and
5.6 respectively. If you are fitting the ATC conduit ensure that the clip slots are free of any solder. Bend the front
step supports slightly inwards, emboss the step rivets and solder the overlays 5.42 in place.

Solder the valance overlays 5.14 or 5.15 and 5.16 to the main running plate noting the joggle in the backing.
Again, ensure that the ATC conduit clip slots and the hole where the conduit goes through the valance are free
of any solder. Now test fit the running plate over the frames with the cylinders in situ. The front cylinder faces
sit very close to the step in the running plate and some adjustment of the valancing in this area may be
necessary to achieve a good fit.

Bend the step mounted injector support brackets inwards on either side. Emboss the rivets and solder the rear
footplate valance and cab step overlays 5.17 and 5.18 in place ensuring that the valance overlays butt together
neatly at the joints.

If required, form the ATC conduit from 0.3mm diameter wire to follow the line of the running plate and hold in
place by soldering the small clips 5.50 behind the valancing. Solder the conduit to the valancing immediately
behind the buffer beam and file flush with the inside face to ensure chassis removal is not impeded. It may be
preferable to leave fitting of the ATC shoe W20 until after the coupling hook has been installed. The casting fits
between the brackets on the rear of the buffer beam.

Use the jigs 5.56 provided to form the stirrup 8.22 and valance mounted 5.43, 5.44 and 5.45 footsteps. Whilst
still on the fret gently scribe the centre lines on each step then remove and tack solder the steps to the
respective jigs using the centre line for alignment. Only a minute amount of solder is required and you only need
it to secure the step to the jig in the centre cut-out - don't allow any solder to creep out to the edges as this will
impede the next operation. The exposed sections of each step may then be gently curved up against the former.
Release the step from the jig and clean off any solder, then locate in the respective locations and solder in place.
Once the steps are secure clean off any surplus material from the backing pieces.

5.2 BUNKER LAMP IRONS

Form the three Bunker Lamp irons 6.38 and solder in place in the slots in the lower bunker. If you are building an
engine with the straight back and lamp iron guard, drill a hole on the bunker centreline by reference to
photographs and fit one of the angle lamp brackets 5.53.

5.3 TANK TOP DETAILING

Thin sheet 'crinolines' were shaped to fill the gaps between the boiler/firebox and the tank tops. These are
represented by 10.9 - 10.12. Carefully form the crinolines to follow the contours noting various cut outs for
lubricators and pipe brackets. We achieved this by positioning the parts over a shallow groove cut into a piece of
paxolin and applying slight pressure using a blunt pencil.
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Fig. 32 Typical examples of tank top crinolenes (Photos courtesy Keith Ettle)

With the crinolines in place it is now time to complete the tank top detailing using the drawings as a guide.

Insert each of the lifting ring lugs 6.35 into the holes and solder in place from inside the tanks. Form the lifting
rings from 0.3mm brass wire around a 1.5mm diameter drill bit and thread through the holes in the lugs securing
each with a minute dab of solder.

The boiler feed pipes ran from the injectors, up through the cab and along the tops of the tanks to the clack
valves located on either side of the safety valve housing. We have seen no evidence to suggest that the pipes on
the 3150s were ever rerouted through the tanks as on later GWR engines. The pipes were 2" diameter with the
nearest scale equivalents being either 0.7mm or 0.6mm. We opted for the latter and formed the pipes using the
drawing as a guide - this is probably one occasion where annealing the wire beforehand is a real benefit! Add the
flanges 8.23 to each pipe where it sets up prior to entering the cab then use the pipe clips 6.37 to hold
everything in place.

For practical purposes we cut each of the pipes as they entered the
cab then formed separate pipes around the backhead and through STEAM
to the holes in the cab floor. The actual routing of them as shown
on the drawing being largely conjecture in the absence of any TO BOILER <« !
photographs. When satisfied, solder the clips in place from inside m% WATER FEED
the tank former. Fit the safety valve base W3 through the hole in |}
the boiler and over each of the feed pipes. Fit the safety valve DISCHARGE
springs W14 to the base and finally fit the cover B1. Some fettling
may be necessary to get a good fit.
Fig. 33 Live Steam Injector pipework connections
Add the castings for the tank vents B12 and filler caps B10.

Form the filler lid buffer support frames 6.36 to shape and add the filler cap buffers B11. Push the legs of the
support frames through the slots in the tank tops and solder in place from inside the tank former.

5.4 INJECTORS

In common with all GWR tank engines the 3150s only had 'live' steam (or restarting) injectors. Make up the
pipework and solder the water feed flange of the injectors B13 to the brackets behind the cab steps Solder the
injector support plate 5.46 to the step backing immediately beneath each injector.

5.5 LUBRICATORS

Fix the Vacuum Pump Lubricator W8 to the bracket 5.34 on the boiler support plate and run thin wire, to
represent the oil pipe, from the underside to thread through the hole in the footplate above the vacuum pump.
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Fix 2no. 4 pipe Lubricators W9 in place behind the brackets on the tank top and thread thin wires from the
underside through the pipe guides 6.33 fitted earlier below the tank tops.

Fix the 2 pipe Lubricator W9 in place on the front of the Smokebox Saddle Overlay 6.21 and run thin wires
through the holes in the front footplate immediately below the lubricator.

5.6 VACUUM AND STEAM HEATING PIPES

Fit the Vacuum B3 and B4 and Steam Heating Pipe B5 castings to the front and rear buffer beams. If you have an
ATC fitted engine it will be necessary to modify the Front Vacuum Pipe casting by extending the pipe to a lower
level - refer to photographs. The front vacuum pipe casting incorporates the stop end bracket and plug - you can
either retain this or file it off and use 5.49 instead.

In the summer months it was common practice to remove the steam heating hoses for maintenance. To
replicate this simply cut off the hose section back to the flange and drill a small hole in the centre. Shape and fit
the Steam Heating Pipe Valve Handles 5.54 on the casting spigots.

5.7 CAB SHUTTERS

If appropriate prepare the cab shutters 8.20 and 8.21 by embossing the rivets, folding over the tabs and
soldering in place. Clean off any excess material and position on the cab side using the drawings as a guide.
Note where the pads touch the cab sides and carefully pare off any rivets that might be in the way using a sharp
curved scalpel blade such as a Swan Morton No 15. The shutters can now be fixed in place - the RSU is ideal for
this.

5.8 HANDRAILS

The horizontal cab side and bunker handrails are formed from 0.3mm wire using the various formers on the
etch. The handrails themselves are offset from the sides by 0.7mm. All other handrails are made from 0.45mm
diameter wire.

Make up the jig provided 4.15 to form the handrail for the boiler front. We prefer to shape the front handrail to
fit within the leading smokebox knobs with the straight handrails being separate sections.

5.9 BUFFERS AND COUPLING HOOKS

Solder the treads 5.51 on top of each of the buffer housings. Make up the buffers as per the separate
instructions and fit in place.

Laminate each of the coupling hooks 5.55 and file to shape. These are best fitted after painting and after the
addition of screw couplings (not supplied) and can be either permanently fixed in position or sprung using 33swg
phosphor bronze wire

5.10 CAB DETAILING

A drawing of the cab interior shewing a typical layout is provided and the
backhead B19 can now be assembled with details added using brass or
copper wire for the pipes but do bear in mind that very little of this will
actually be visible! Whilst certain boiler fittings and mountings have
standard locations, in the absence of any specific information for the 3150,
certain assumptions have been made regarding the positioning of gauges,
etc., and routing of pipework based on other engine types with a Standard
No.4 boiler.

Form the gauge glass lever and lamp iron 6.51 to shape using the
photograph as a guide:

Fig. 34 Gauge Glass and Lever (photo courtesy Malcolm Mitchell)
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Attach the lever to the gauge glass casting W26.

Attach all the remaining components using the drawings and photographs as a guide to position.

The engine is now ready for painting in the livery of your choice. Numberplates for several engines are included,
a photograph of this engine being the inspiration and basis of the kit, however suitable alternatives are available
or may be commissioned from several manufacturers.

Add glazing in the cab front rebates and fit the window frames 7.16 in place. The rear window glazing slots in the
rebates formed between the inner and outer layers. For glazing we use glass microscope cover slips. However,

these are very fragile and any suitable material up to a thickness of 10thou could easily be used.

Fit the cab roof in place - almost a topping out ceremony!
We hope you have enjoyed constructing this kit and are justifiably pleased with your achievement. If you possess

any further information on these engines, experience any problems with construction of the kit or have any
criticisms or suggestions please feel free to contact Brassmasters.

Martin Needham and Brassmasters

July 2023

The test build almost complete- awaiting buffers and whistles.
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