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1 8 FOSTER ROAD LOCOMOTIVE IN
4 INCH SCALE

By Alan Barnes

DOES EVERY GARDEN NEED A 7Y INCH
9/} BORING AND KNURLING GAUGE RAILWAY?

By Jan-Eric Nystrom

state railways used to be the preserve of the aristocracy, but as David Henshaw
28 MODEL OR MINIATURE RAILWAY? explains this month, people with more modest estates are choosing to build a
37 DT TS AERY real railway in their back garden. Maybe I've been paying more attention to the
subject, but there do seem to be more people who don't want to run a model railway,
BUILDING A PANTHER TANK but a miniature one that can do some useful work.
32 By Chris Meyer
Quite how you persuade the rest of the family that laying track, building wagons
and moving them around with an 0-4-0 loco powered by a Suffolk Punch makes
more sense than simply buying a sturdy wheelbarrow I'm not sure, but it must make

35 YOUNG ENGINEERS
gardening more fun and the trackbed will reduce the amount of lawn to mow.

By John Arrowsmith

35 This issue also sees the final instalment of Martin Gearing’s EIM steam plant series.
We've given over a significant part of the magazine to this to insure the drawings can
be shown at a useful size. I know people have been missing engineering drawings in
the last few issues, but the drought is down to a lack of supply rather than a reluctance
to publish them. However, I'm working on ever more potential authors and if you fancy
writing up your projects to appear in the magazine, my contact details can be found at
the bottom of this page.

We also bring you the first MMEE report from John Arrowsmith. As ever, this was a
terrific show with many fine examples of the hobby on display. I did my best to talk to
as many people as possible and am looking forward to bringing you details of at least
one prize winner in next months issue.

3 CLUB NEWSROUND Phil Parker

By John Arrowsmith

Editor The January issue will be on sale on December 21st
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‘toms now Visit Our Aylesford Show Room!

for sale. Check

our End of Now open 1st Saturday of the month

Line
11am-dpm
Request
your FREE
Catalogue Collect Loyalty Points Online
©* 01622 793 700
-
www.dream-steam.com
BRAND OF THE MONTH: BACHMANN FULL RANGE OF BACHMANN BRASS TRACK NOW IN STOCK!
Percy and the Troublesome Trucks Set 90089 £220.00 G Scale Brass 1' Straight Track (12 Pack) 94651  £112.00 Rollers with Drive Wheel Cleaners (4 Rollers) PRR-G-04  £55.00
Thomas with Annie & Clarabel Set 90068 £220.00 G Scale Brass 3' Straight Track (12 Pack) 04652 £286.00 Rollers with Drive Wheel Cleaners (6 Rollers) PRR-G-06  £85.00
Thomas’ Christmas Delivery 90087 £210.00 G Scale Brass 30 Degree 4' Diameter Left Hand Turnout 94659 £38.00 i i .
Toby the Tram ) 91405 £165.00 G geale Brass 30 Degree 4' Diameter Right Hand Turnout 94658  £38.00 Wide range of G scale figures in stock!
ThomashtheRTa"é E'?g'"e 9128; g;ggg G Scale Brass 4' Diameter Curved Track (12 Pack) 94653 £112.00 £10.40 a pair!
James the Red Engine 9 90 5 Scale Brass 5' Diameter Curved Track (12 Pack) 94654 £145.00
Annie Coach 97001 £38.00 5 Scale Brass 8Diameter Curved Track (12 Pack 94655 £230
Clarabel Coach 97002 £58.00 cale Brass 8'Diameter Curved Track (12 Pack)
Emily's Coach 97003 £58.00 L
Emily's Brake Goach 97004 £58.00 G Scale Brass Rail Jainers 94657 £14.00
Troublesome Truck1 08001 £59.50 G Scale 25 Hex Screws 04656  £6.00
Traublesome Truck 2 98001 £59.50
lce Cream Wagon 98015 £56.00
Tidmouth Milk Tank 98005 £39.00
8.C Ruffey 98010 £70.00
Explasives Box Van 98017 £56.00
Open Wagon Blue 98012 £56.00
Open Wagon Red 08013 £56.00
Sodor Fruit & Vegetable Co. BoxVan 98016 £56.00
Sodar Fuel Tank 98004 £55.00

*In stock as of 10/10/17, please note these loco’s may no longer be available, check stocks online or call.
Please note basic range takes 4 weeks from inital order and other locomotives are in batches.
Batch dates will be in product description. Lacamotives in stock will state instant dispatch available.

Dream Steam Works manufacturers a range of PECO Mss $M32 Buffer Stop!
upgrades and enhancements for old Mamod,MSS, Flexi Track 12:;2;:;'“ (Sm32) Tragrsoomz £97.00 glad:leear%ZnLl? Egrcnocrtr‘l\é?i\gz(g‘zrrr?mslznsr:r?m) gggggg ggg'gg Qut now!
IP Jane &PPS Janet locos. Flexi Track - 4 Pack SL600x4  £36.00  Side Tank Locomotive Kit (32mm/45mm) 909011 £190.00 £4.50
Upgarde Cylinders DSUPCYL £50.00 Flexi Track - Single SL600x1 £9.00 Jubliee Coach (32mm) 990601 £55.00
Ceramic Gas Burner Set DSUPGBS £78.00 Setrack Curve - 6 Pack 8T605x6  £41.00  Maroon Tender (32mm/45mm) 911403 £53.00
Three Wick Meths Burner DSUP3WMB £45.00 Setrack Curve - Single ST605x1 £6.90  Green Tender (32mm/45mm) 911405 £53.00
Dead Leg Lubricator DSUPDLDL £26.60 Setrack 38 Radius Curve- Single ST607 £6.90  Black Tender (32mm/45mm) 911401-BL  £53.00
Steam Regulator Kit DSUPSRK £31.20 Setrack 38 Radius Curve - Six Pack  ST607x6  £41.00  Blue Tender {32mn/45mm) 911402-BL  £53.00
Small Brass Chimney Cowl ~ DSENSMCWL  £3.30 Right Hand Pint SLEB95  £42.50  Maroon Passenger Coach (32mm/45mm) 911201 £53.00 Set-a-Curve
Brass Cab Hand Rails DSENCH £4.20 Left Hand Point SLE6Y6  £42.50  Blue Passenger Coch (32mm/45mm) 911201BL  £53.00  Available in 32mm and 45mm
Brass Side Tank Hand Rails ~ DSENSTHR £5.20 Y Point SLE697 £42.50  Log Wagon (32mm/45mm) 911501 £53.00 with a wide range of Radii
Brass Smoke Box Hand Rails DSENSBXHR £3.10 Small Radius Right Hand Turnout SLE691 £42.50  Goods Van {(32mm/45mm) 911101 £53.00
Cylinder Covers DSENCYCV £12.00 Small Radius Left Hand Turnout SLE692 £42.50  Guards Van (32mm/45mm) 911001 £53.00 £ 1 5
Brass Sand Boxes DSENSBX £12.50 Wagon Turntable and Crossing SLe27 £16.00  Coal Wagon Grey (32mm/45mm) 911505 £53.00
Brass Tank Tops DSENWTT £9.40 Rail Joiners - 24 Pack SL810 £3.10  Coal Wagon Unpainted (32mm/45mm) 911505-1 £53.00
Lubricating Oil SWLUB30 £2.60 45mm (G45) Track Pair of Flat Bed Wagons (32mm/45mm) 911301 £57.00
Meths Burner Wick DSWWK8 £1.90 Flexi Track - Six Pack SLO00X6  £75.00 Straight Track 910003 £34.00
Curve Tipped Syringe DSWCTS £2.10 Flexi Track - Single SLO00x1  £13.00 Curved Track 910005 £34.00
460 Steam Oil 500ml DSW460S0500  £5.20 Setrack Curve - Six Pack STO05x6  £40.00 Left Hand Point 910001 £24.40
220 Steam oil 500m| DSW22080500 £5.20 Setrack Curve - Single STO05x1 £8.00 Right Hand Point 910002 £24.40
Solid Fuel Tablets 980001 £3.50 Setrack Straight - Six Pack STO02x6  £40.00 SLATERS
Water Filler Bottle DSWWFB £3.20 Sefrack Straight - Single ST902x1 £g.00 Festiniog Railway Ashbury First Class 4-Wheel Carriage Kit  16C01  £73.50
Meths Filler Bottle DSWMFB £2.60 Right Hand Point SL995 p54.0p Festiniog Railway Third Class Ashbury 4-Wheel Carriage Kit 16C02 £73.50
ROUNDHOUSE Left Hand Point SL996 £54.00 5y rwic Slate Wagon Kit 18W01  £20.00
On Order Point Motor Mounting Plate PL8 £360 L i Raiway 3 Ton Braked Siate Wagon Ki 18W03  £26.60 Bachmann
Silver Lady Due Dec 2017 Metal Rail Joiners - 18 Pack SL910 £5.40  Feqliniag Railway 2 Tan Unbraked Slate Wagon Kit 16W04  £05.40 16mm Figures
Little John Due March 2018 Insulating Rail Joiners - 12 Pack ~ SL911 £3.10  Wwar Department Light Railways K Class Skip Wagon Kit ~ 16W06  £19.50 now in Stock!
gxﬁj:g Duefeo 2018 Dual Rail Joiners - 6 Pack 5L912 £5.50  Dinorwic Quarry Slab Wagon Kit 16W08  £2550 £22
Bulldog Du; June 2018 MAMOD Dinarwic Quarry "rubbish” Wagon Kit 16W09  £25.50
In Stock Now*
Milie - Black « 32mm - £628 Telford MTELGO  £452 Slaster's Mok-Pak 0502 £5.00 ThSU“:'MhTZLANIDstHgFFEB'
Millis - Deep Bronze Green - 32mm - £628 MK MK3 From £336 Slaster's Mek-Pak Brush 0505  £3.70 ese highly developed and precision
Sammie - 32mm & 45mm - £628 Saddle Tank MST From £336 engineered chuff pipes that can bring
Bertie - Blue - 32mm - £528 Brunel MBrunelOG  £440.00 the real sound of a working steam loco
Bertie - Yellow - 32mm - £628 Brunel Goods Set BGS-CC-N  £520.00 A wide range always in stock!
Bertie - Victorian Maroon - 32mm - £628 N "
Bertie - Deep Brunswick Green - 32mm - £628 Tender MTDR £39.00 Specials can be ordered on request
Tanker MTNK £39.00
Goods Wagon MGWN £44.00
Guards Van MGVAN £50.00 5
Telford Tender MTDR-T £45.00
WE HOLD A FULL RANGE OF MSS SPARES FOR OLD MAMOD & MSS LOCOS inc. P&P

www.engineeringinminiature.co.uk ENGINEERING in MINIATURE | DECEMBER 2017 _



LIVE STEAM MODELS

SPECTALISTS FOR DRAWINGS, CASTINGS,
MACHINING AND FITTINGS
FOR A RANGE OF
3" - 6” TRACTION ENGINES
INCLUDING
RUSTON-PROCTOR, FOSTER,
FOWLER, BURRELL, MARSHALL.

All Drawings now available to purchase online

Contact -01332 830811
or visit
www.livesteammodels.co.uk
info@livesteammodels.co.uk

Introduce 2 NEW 5”g Locomotives

AQUILA 2-6-0

(designed by Stephen Wessel)

LINCOLN GNR N1

0-6-2 Tank Locomotive
(designed by Martin Evans)

www.gssmodelengineers.com
info@gssmodelengineers.com
01278788007
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POLLY Model Engineering Limited

s of the f: POLLY kit-build 5” locomotives
Suppliers of drawings, castings, materials, parts, accessories, tools and books to the
model engineering hobby.

Choose from the wide variety available and build a POLLY LOCO using the most basic workshop
tools. Move on to more advanced projects as your workshop develops. Whether your interests
are stationary engines, fine scale standard gauge locos, or narrow gauge, whatever your
requirement, there is so much available from POLLY, from nuts and bolts to complete loco kits.

7 Ys” Narrow Gauge Koppel 0-6-0

7 & gauge GWR Collett Goods Doncaster 2016 Designed by Ken Swan.

Polly Model Engineering Limited
Atlas Mills, Birchwood Avenue, Long Eaton
NOTTINGHAM, ENGLAND, NG10 3ND
Tel: +44 115 9736700 Fax: +44 115 9727251 email: sales@pollymodelengineering.co.uk

www.pollymodelengineering.co.uk

Club & Society Public Liability automatically includes all members
anywhere in the UK or Europe without extra charge.

Road Traffic Act insurance for miniature road vehicles
Models & Home Workshops, Road Trailers, Portable Track,
Personal Accident, Directors & Officers
Boiler Testers Professional Indemnity
Modelling & Model Engineering Businesses
Commercial Miniature Railways up to 2ft gauge
PLUS
Vintage Tractors, Stationary Engines, Traction Engines, Motor Rollers
Lorries & Low Loaders, Steam Cars, Memorabilia & Collectables
and, of course, Home Buildings & Contents and Cars

Insurance for
Modellers and
Model Engineers

Please contact us for details
Suite 6D, The Balance, Pinfold Street, Sheffield S1 2GU
Tel: 0114 250 2770 www.walkermidgley.co.uk

Walker Midgley Insurance Brokers is a trading name of Towergate Underwriting Group Limited
Registered in England No. 4043759 Registered address: Towergate House, Eclipse Park, Sittingbourne Road,
Maidstone, Kent ME14 3EN. Authorised and regulated by the Financial Conduct Authority

INSURANCE FOR CLUBS SOCIETIES & INDIVIDUALS

www.engineeringinminiature.co.uk

THE SOUTH’S MAJOR SHOWCASE OF

MODEL ENGINEERING & MODELLING

LONDON MODEL
ENGINEERING EXHIBITION

A GREAT DAY OUT FOR ALL AGES
FRIDAY 19" to

SUNDAY 21+
JANUARY 2018

Great Hall, Alexandra Palace, London N22 7AY

Last entry Friday & Saturday 4.00pm Sunday 3.00pm.
The Model Active Zone will close at 3.30pm on Sunday.

MEET THE CLUBS AND
SOCIETIES

*Over 50 national & regional
clubs and societies attending

*See nearly 2,000 fantastic
models on display

* Exciting demonstrations

Sponsored by
Model trains, boats & tanks E“E!“_EH“NG
Passenger carrying locomotives inMiniature
Radio control planes & trucks Join us on

in fabulous Model Active Zone
Meccano, Horology & more...

OVER 55 LEADING SPECIALIST
SUPPLIERS PRESENT.
EVERYTHING HOBBYISTS
NEED UNDER ONE ROOF!

Car Parking for 1,500 Vehicles &

BOOK YOUR | TiCKeT
TICKETS NOWV [ .

Child (5-14 yrs) £3.00 £4.00

* Tickets are available via our website at
discounted prices.

** Full price tickets are available on the day from
the ticket office.

Please call SEE Tickets on 0871 3861118 if you
would like to book a ticket by phone. Calls cost
13p per minute plus network extra’.

London Model
Engineering
Exhibition

Follow us on

|

@MeridienneEx

Showguide

ONLINE |FULL PRICE
TICKETS* | TICKETS**
£11.00 £12.00

For groups of 10 or more, 10%
discount applies. Quote GRP10 online.

www.londonmodelengineering.co.uk
Organised by Meridienne Exhibitions Ltd

All information subject to change, correct at time of printing.
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CONSTRUCTIONAL

The EIM Steam Plant -

Constructing the
Displacement Lubricator

Martin Gearing constructs the lubricator

BY MARTIN GEARING - PART 11 — CONTINUED FROM PAGE 25 NOVEMBER 2017 \ \ \ \

CONSTRUCTING THE
DISPLACEMENT LUBRICATOR b
[

[

|

MAIN BODY - [
Item DL1 - ©7/16" x 20swg SDCT 111 |

Refer to - Drawing DLI. = *lj:D

Cut a 35mm length of the ¥7/16" x 20
Swg copper tube from the length supplied
using a fine toothed hacksaw, taking care
not to grip too tightly and deform the
tube.

Hold in a self-centring chuck with
5mm protruding and face off the sawn
end using a sharp right-hand knife
tool. Remove any sharp edges produced
internally and externally.

Turn the tube around. Hold in a self-
centring chuck with 5mm protruding, LUBRICATOR ASSEMBLY DISPLACEMENT LUBRICATOR
face off end. Remove and measure. From
this measurement deduct 32mm and
re-chuck. Machine that amount from the
tube. Remove any sharp edges produced

DISPLACEMENT LUBRICATOR - ITEM DESCRIPTION AND REFERENCE

internally and externally. Put to one side. Item No DESCRIPTION MATERIAL & BLANK SIZE (suggested) | No Off
DL 1 Main Body @7/16" x 20SWG Copper tube 1
DL 2 Filler Bush @12 Brass 1
DL3 Drain Bush D12 Brass 1
DL 4 Filler Plug 1"AF Brass 1
\ @11 DL5 Drain Plug 10AF Brass 1
‘ | DL 6 Needle Valve Body D6 Brass 1
: - : DL7 Needle Valve From M2.5 x 20 Bolt 1
© I I DL 8 Lock Nut M2.5 Nut 1
* J:_ @ i DL9 Banjo 12 Brass 1
/ Lo DL 10 Inlet Banjo Bolt 8AF Brass 1
@4 i i ~ DL 11 Exhaust Adaptor 8AF Brass 1
R (A
e
. BUILD NOTES
: : Tolerances for all parts in the article - unless stated otherwise:
B Non-functional (ie parts not a fit or a match): £0.1mm
MAIN BODY B Functional (ie parts having to match): £0.02mm
ITEM DL1 All drawing labels start with the reference letter DL.

m DECEMBER 2017 | ENGINEERING in MINIATURE www.model-engineering-forum.co.uk
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@9.2 @11

5/16 x 32 ME

FILLER BUSH
ITEM DL2

FILLER BUSH -
Item DL2 - @12 Brass
Refer to - Drawing DL2.

Hold a @12mm length of brass in a self-
centring chuck with 15mm protruding

and face off. Machine outside @11 x 8mm.
Machine ©9.2 x 2 to fit inside copper tube.

Centre drill, drill @7.1mm x 8mm deep.
Thread %" x 32 ME. Remove any sharp
edges. Part off 5mm long. Holding lightly
on the @9.2mm, chamfer the outer edge
0.5 x 45". Put to one side. Photo DLI.

DRAIN BUSH -
Item DL3 - 12 Brass
Refer to - Drawing DL3.

Hold a @12 length of brass in a self-
centring chuck with 15mm protruding

and face off. Machine outside @11 x 8mm.

Machine @7 x 3. Centre drill, drill @2mm
x 10mm deep. Drill @4.2mm x 6.5mm
deep. I find the most reliable method of
drilling accurately to a specified depth is
to follow these simple steps.

@3
@9.2 § 5

- 4
w3_¢fﬁ?

3}

M D
11 5x5Deep
X g7
@4.2 x 6.5 Deep
DRAIN BUSH
ITEM DL3

www.engineeringinminiature.co.uk

ABOVE: PHOTOGRAPH DL1
Parting off filler bush.

BELOW: PHOTOGRAPH DL2

CONSTRUCTIONAL

Setup for drilling drain bush to a controlled depth using tailstock.

o Clamp a short end of bar in the tool
post at 90° to the lathe axis.

o Secure the required drill in the tailstock
drill chuck.

o Advance the drill tip until it is level
with the faced end of the work, clamp
tailstock to the lathe bed.

o Using the cross slide and saddle,
position the bar end so that a “Gauge”
drill of diameter equal to the depth
the hole is required to be is trapped
between the bar and the end face of the
drill chuck. Clamp the saddle.

« Having removed the “Gauge” drill, start
the spindle and drill a hole until the
end of the drill chuck contacts the bar.
Photo DL2.

Tap M5 x 5mm deep. Remove sharp edges
before parting off 8mm long.

Grip lightly in a self-centring chuck
on the @7mm stub, and taking light cuts,
machine the @9.2 x 2mm detail. Remove
any sharp edges. Put to one side.

FILLER PLUG -
Item DL4 - 12AF Brass
Refer to - Drawing DL4.

Hold a @12mm length of 12AF brass in a
3-jaw chuck with 20mm protruding and face
off. Machine the outside ©@7.94 (%6") x 5mm.
Using a parting tool, about 2mm wide -

WIOIJ T
N mEs

T5/16|X 32

N\

12 AF

. 7

FILLER PLUG
ITEM DL4

ENGINEERING in MINIATURE | DECEMBER 2017 E-



CONSTRUCTIONAL

produce an undercut, running against the
faced off hexagon face 9mm in from the
end, until the tool tip touches the ¥7.94,
and continue the cut a further 0.5mm deep
(Imm on a @ feed screw dial). Doing this
will remove the taper run-out that cutting
the thread with a die produces, so that
the threaded portion doesn’t bind when it
tightens against the face of the filler bush.
Thread %s" x 32 ME. Photo DL3. Chamfer
the edge of the hexagon before parting off
8mm long.

Hold a 40mm length of @%" aluminium
in a self-centring chuck after facing off,
centre drilling, drilling @7.1 x 20mm deep
and tapping %" x 32 ME. Screwing the
filler plug into this “fixture” will enable
it to be faced off if necessary (if the finish
needs improving) and chamfering the
edge of the hexagon. Chamfer the edge of
the hexagon. Remove from the fixture and
put to one side, mark the end of the fixture
to identify the %" x 32 ME thread, and
keep safe for use later.

DRAIN PLUG -
Item DL5 - 10AF Brass
Refer to - Drawing DL5.

Stage 1. Turning.

Hold a length of 10AF brass in a 3-jaw
chuck with 20mm protruding and face off.
Machine the outside @5 x 9mm. Using a
parting tool, about 2mm wide — produce
an undercut running against the faced off
hexagon face 9mm in from the end, until
the tool tip touches the @5 and continue
the cut a further 0.45mm deep (0.9mm
on a @ feed screw dial). Doing this will
remove the taper run-out that cutting the
M5 thread with a die produces, so that
the threaded portion doesn’t bind should
it get near to the face of the bottom bush.
Thread M5 x 9mm. Machine @4 x 3. Set
top slide over to 45° and with a sharp RH
knife tool set exactly on centre height,

——r

N

8
prg

D4

@1.5x11.5 Deep

DRAIN PLUG
ITEM DL5

m DECEMBER 2017 | ENGINEERING in MINIATURE

PHOTOGRAPH DL3
Threading filler plug using a tailstock die-holder.

take light cuts across the end of the @4
stub end until a diameter of about 2mm
is still able to be seen on the end face.
Chamfer the edge of the hexagon before
parting off 12mm long.

Take another 40mm length of @%"
aluminium in a self-centring chuck after
facing off, centre drilling, drilling ©4.2
x 20mm deep and tapping M5. Screw the
drain plug blank into the fixture and hold
in a self-centring chuck. Centre drill, drill
?1.5mm x 11mm deep measured from the
extreme tip of the drill and the flat end
face, using the method described earlier
to ensure the dimension is correct to
+0.1mm. Face off if necessary and chamfer
the edge of the hexagon. Remove from
the fixture and put to one side. Remove

PHOTOGRAPH DL4
Drilling @2mm cross hole in end of drain plug.

the fixture, mark end to identify the M5
thread, and keep safe for use later.

Stage 2. Drilling.

Hold in a vice with the hexagon end face
against the fixed jaw and one flat resting
on a suitable parallel. Do not tighten
excessively. Position the spindle to the
centre of the plug and clamp the X axis
slide. Zero the spindle to the moving jaw
face, and then move towards the hexagon
end 2.3mm and clamp the Y axis slide.
Using a small centre drill, just spot the
location drilling only to a depth of about
0.5mm. Drill @1 feeding the drill in with
care until it breaks into the @1.5mm hole
then continue through the full diameter.
Remove and deburr. Photo DL4.

www.model-engineering-forum.co.uk



NEEDLE VALVE BODY
Item DL6 - @6 Brass
Refer to - Drawing DL6.

Stage 1. Turning.

Hold a piece of @6mm brass with 20mm
protruding, ideally in a collet chuck or
self-centring chuck. Face off, turn outside
@4 x 18mm. Centre drill, drill @2.1 x
8.5mm deep. Thread M2.5 x 8.5mm deep.
Photo DL5. Drill ©1.5 x 3mm further on
from the end of the tapped hole. Remove
the sharp edge between the diameter and
faced end. Part off 15mm long and turn
round. Face off, centre drill and drill

@2 x 5mm deep. Remove the sharp edge
between the diameter and faced end.

Stage 2. Drilling.

Hold in a vice with the faced threaded end
against the fixed jaw on a suitable parallel
so as to bring the fitting flush with the

top of the vice jaws. Position the spindle
to the centre of the fitting and clamp the
X axis slide. Zero the spindle to the fixed
jaw face, then move it towards the moving
jaw 7mm and clamp the Y axis slide.
Centre drill, drill @2 feeding the drill in
with care as it breaks into the M2.5 thread
and continue through. Remove any burrs
produced. Put to one side. Photo DL6.

NEEDLE VALVE
Item DL7 - M2.5 x 20 Bolt
Refer to - Drawing DL7.

This item is best made by modifying the
end of a standard M2.5mm set bolt. To do
this successfully we need to make a simple
fixture from a 10mm length of @6mm
brass. This can be used to accurately set
the tool exactly on centre height. The
fastest and most accurate way of doing
this is to lightly face off the end of a piece
of material. If the tool produces a small
cylindrical protrusion, then it is set below
centre height. If the tool produces a small
shallow cone shaped protrusion, then it is
set above centre height.

Starting with the tool below centre
height and gradually raising it (thereby
reducing the diameter of the cylindrical
protrusion) in small steps until it just
completely disappears is a lot quicker
done than explained!!!

After facing oft both ends and
chamfering the corners where the diameter
meets the ends, centre drill, drill @2.1mm
and tap M2.5 through. Lightly chamfer

16, 15
VA '
=

NEEDLE VALVE
ITEM DL?7

www.engineeringinminiature.co.uk

CONSTRUCTIONAL

@2

@4

@1.5

M2.5

NEEDLE VALVE BODY

- ITEM DL6

ABOVE: PHOTOGRAPH DL5
Threading needle valve body M2.5 with tailstock

BELOW: PHOTOGRAPH DL6
Cross drilling @2mm hole in needle valve body.

support/guidance.

ENGINEERING in MINIATURE | DECEMBER 2017 m



CONSTRUCTIONAL

PHOTOGRAPH DL7

Needle valve screw blank installed in turning fixture.

the thread ends using a centre drill. Screw
the M2.5mm set bolt into the fixture
firmly and then remove from the chuck.
Photo DL7.

Hold the fixture in a self-centring
chuck with the protruding thread facing
outwards and the end of the fixture flush
with the chuck jaws. Set the top slide to 8"
(which produces an included angle of 16°).
Run the spindle at around 1850RPM or as
near to that as the machine is able.

Using the sharp right-hand knife tool
that you set exactly on centre height, feed
the tool slowly, using the top slide past the
end of the bolt, and taking 0.02mm depth
cuts (0.04mm on a @ dial) - machine the
end until a point is just achieved. Photo
DL8. Remove from the fixture and put to
one side. Reset the top slide to 0°.

BANJO
Item DL9 - @12 Brass
Refer to - Drawing DL9

Stage 1. Turning.

Hold a length of @12 brass in a self-
centring chuck with 10mm protruding.
Face off and turn @12 x 9mm. Centre drill,
drill ©6.4 x 8mm. Grind a small boring
tool, about 2 mm wide, which will allow
you to enter into the drilled ©6.4 hole with
a little clearance and enough cutting tip

26.4 @12

_>|<_

i I I TSI L
3540 el | L@)]
T T I 11 \© i i
15 D74
BANJO
ITEM DL9
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PHOTOGRAPH DL8
Completed taper turned on needle valve screw.

protrusion from the shank to be able to bore
the internal recess in the banjo as shown
in this section drawing. After grinding
note the actual width of the tool tip.

The tool actually used is shown having
producing a similar recess in some hexagon
stock that had been set up by mistake! (Not
everything goes to a plan!!) Photo DL9.

Position the tool into the drill hole so
that the back edge of the tooltip (nearest
the tool post) is exactly flush with the faced
end surface, use a straightedge across the
face to check. Clamp the saddle, before
advancing the tool using the top slide
1.5mm into the hole. With the spindle
running using the cross slide bring the
tool into contact with the drilled hole. On

PHOTOGRAPH DL9

hearing the contact, zero the cross slide
dial and then slowly feed into the bore
0.5mm (Imm on a @ dial). Zero the cross
slide dial. Allow the tool to dwell until it
stops cutting, and then carefully feed back
to the start position just clear of the drilled
hole. Move the tool forward 3.5mm minus
the tool width measured and advance it by
this amount further into the hole using the
top slide. Feed back into the work using the
cross slide until zero is again reached on
the feed dial. Carefully feed the tool back
toward the centre, just clear of the drilled
hole, taking care not to run it into the
other side before unclamping the saddle
and withdrawing the tool. Part off 6.5mm
long and remove any sharp edges.

Profile of tool used to machine internal recess in banjo body.
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Stage 2. Drilling.

Hold in a vice with the faced ends between
vice jaws on a suitable parallel so as to bring
the fitting just above the vice jaws. Position the
spindle to the centre of the fitting and clamp
the X axis slide. Zero the spindle between
the jaw faces, and clamp the Y axis slide.
Centre drill, drill @2mm feeding the drill
in with care until it breaks into the recess.
Drill @4 x 1.5 feeding with care. Remove
and deburr. Put to one side. Photo DL10.

INLET BANJO BOLT
Item DL10 - 8AF Brass
Refer to - Drawing DLI0.

Stage 1. Turning.

Hold a length of 8AF brass in a 3-jaw chuck
with 30mm protruding and face off, centre
drill, drill @3 x 25mm deep, withdraw
frequently to clear the swarf. Turn ©6.35 x
12.5mm. Turn @6 x 6mm. Undercut using
a parting tool 0.5mm deep taken from the
@6 (Imm on @ dial). Thread M6 x 6mm.
Part off 23.5mm long.

Holding the @6 plain section in a self-
centring chuck, machine ¥6.35 x 7mm.
Undercut using a parting tool 0.5mm deep
(Imm on @ dial) and thread %" x 32 ME x
7mm. With a centre drill produce the 60°
cone detail. If in the later stages of forming
the cone you experience chatter, reduce
the speed and if all else fails, after isolating
the power, pull the chuck around by hand,
which in 99.5% of difficult cases will produce
a chatter free finish.

Stage 2. Drilling.

Hold in a vice with the faced ends between
vice jaws and the M6 end against the fixed
jaw. Use a suitable parallel so as to bring
the fitting flush with the top of the vice
jaws. Position the spindle to the centre of
the fitting and clamp the X axis slide. Zero
the spindle to the fixed jaw, and zero the
feed dial to the Y axis. Move the spindle
9.5mm along the fitting away from the
fixed jaw. Centre drill, drill @2mm feeding
the drill in with care until it breaks into
the @3mm hole, then continue through the
full diameter. Remove and deburr. Put to
one side. Photo DL11.

| 8AF
@

1/4x 32

235

M6 —

INLET BANJO BOLT
ITEM DL10
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ABOVE: PHOTOGRAPH DL10
Setup for drilling concentric holes in banjo body.

BELOW: PHOTOGRAPH DL11
Cross drilling @2mm in banjo bolt.

EXHAUST ADAPTOR
Item DL11 - 8AF Brass
Refer to - Drawing DL11.

Stage 1. Turning.
Hold a length of 8AF brass in a 3-jaw chuck
with 30mm protruding and face off. Centre
drill, drill @3 x 23mm, withdrawing
frequently to clear the swarf. Turn @7 x
9mm. Turn @6 x 6mm. Undercut using a
parting tool 0.5mm deep (Imm on @ dial).
Thread M6 x 6mm. Part off 20mm long.
Take the fixture threaded M5 that
you put to one side, and hold in a self-
centring chuck with the undrilled end
facing outwards, and face off, centre drill
and drill @5 x 20 deep. Tap M6 x 15mm

CONSTRUCTIONAL
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deep. Screw the M6 thread into the
fixture and tighten. Face off. Turn ©6.35
x 7mm. Undercut using a parting tool
0.5mm deep (Imm on @ dial). Thread 4"
x 32ME x 6mm. Turn off the corners of
the hexagon to @8mm. With a centre drill
produce the 60° cone detail as before.

Stage 2. Milling.

o Transfer the fixture complete with
part machined adaptor to a horizontal
indexing device able to give six equal
positions, with its centre line running
on the X axis.

o Start the spindle rotating with an end
mill around @6. With the cutter above
the work, position the cutter centre
by eye on the centre line of the work
before moving on the Z axis, bringing
the cutter closer to the work until it
just touches the surface of the @8.

o Zero the Z axis feed dial.

« Move the cutter away from the work
on the X-axis and increase the depth of
cut Imm.

o Carefully advance the cutter towards
the rotating cutter until it just touches
the face of the ¥8, and zero the X-axis
feed dial.

» Move the work away from the column,
putting the cutter behind the work,
and move the X-axis towards the
cutter 4mm, lock the X-axis slide.

o+ Feed the work on the Y-axis slowly
back towards the column against the
rotating cutter until it clears the work.
Return the work to the start position in
front and clear of the cutter.

o Index the cutter 60° (1/6th of a turn)
and repeat.

o Repeat a further four times.

o Stop the cutter and measure the
dimension across the flats. If it’s greater
than 6mm increase the depth of cut
on the Z-axis by HALF that calculated
measurement and repeat skimming
that amount off each of the flats.

Photo DL 12. Using a 6mm spanner
remove the adaptor from the fixture and
remove any burrs that have been created
by the machining.

Remove the fixture, mark end to identify
the M6 thread, and keep safe for use later.

SILVER SOLDERING THE
PARTS TOGETHER

SILVER SOLDERING -
THE PROCESS

ilver soldering is not the black art

most people believe - PROVIDED

that you have access to the right

equipment, the right attitude and
understand what is trying to be achieved.
Given the price of silver solder and the
materials being joined it pays to get it
right first time.
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PHOTOGRAPH DL12

Milling 6mm AF hexagon on exhaust adaptor held in fixture.

You will need heating equipment and
for most this will be in the form of a
propane fuelled torch. The quality end
is made by Sievert, which is expensive
but an excellent investment, followed by
Bullfinch and similar companies which
are a little cheaper but do not offer such
a comprehensive range of burners. To
make a start without breaking the bank,
there is a 3 burner kit by Clarke to be
found at Machine Mart, which I've used
exclusively here to demonstrate that it is
more than suitable for this and similar
sized jobs.

Silver soldering needs to be done in
an area away from anything combustible,
and on a surface able to resist extreme
heat. Fire bricks are the best, but for this
job 3 or 4 aerated concrete blocks (Trade
names such as Celcon or Thermalite) will
serve and are a lot cheaper — the downside
is they don't reflect the heat back into the
work as well or last as long. Do not be
tempted into using the bricks from night
storage heaters. They are designed to
absorb heat and you will use most of your
gas getting them up to temperature rather
than your job!

Silver solder, if purchased for this job
will be cadmium free — whilst if you are
given some it may contain cadmium which
must only be used in an area with plenty
of ventilation. All joints for maximum
strength need a gap of ideally 0.1mm
(0.004"). Having two joint surfaces fitted
tightly together will prevent any capillary
action from taking place and result in a
“dry joint” which has no or little strength.

The last and most important is
CLEANLINESS. It won’t do any harm to
wear rubber or vinyl gloves at the final
assembly stage to prevent any natural
grease from your fingers contaminating
the joint. The surfaces must be cleaned
just prior to heating and fully coated/
covered with the correct flux, which has
a cleansing effect as the joint is heated.

However, if the joint is kept hot for too
long the flux loses its effect - so it pays to
be organised. Also be careful not to work
on any surface on which soft soldering has
been carried out, as the flux residues and
any traces of lead will contaminate the
joint.

I recommend actually cleaning the
Silver solder rod itself before use with
wire wool, as that also becomes “dirty” if
left for any length of time, and should be
considered part of the preparation process
particularly if the rod is from old stock.

The process I use is the “Palette”
method and is used by silversmiths
and jewellery makers. I recommend it
wholeheartedly - and unconditionally -
particularly for the beginner, as it removes
one of the dicier parts from the juggling
act that one has to perform when silver
soldering.

What must be understood is that it is
the material either side of the joint which
has to be brought up to temperature
sufficient to melt the silver solder alone.
The silver solder is not melted onto/into
the joint, unless you want to waste a lot of
expensive material and produce work that
looks like it has had molten silver solder
flicked all over it!

When the work is heated the first
thing that happens is that the water is
boiled off from the flux. This often results
in the silver solder being displaced quite
a distance from the original location.
Returning it to the intended joint area is
best done using a “Scratch Stick”. This is
made ideally from a length of @3 stainless
rod with one end machined/shaped to
a 60°point and bent about 25mm from
the point at 80°-90" and the other end
formed into an eye/ring to make it easier
to hold. Another function of the stick is
to “encourage” the molten silver solder to
flow uphill when occasion demands! There
is a length of suitable material included in
the metal pack.
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For silver soldering the lubricator parts
together you only need to use one grade
of solder comprising of 55% silver which
has the feature of having one of the lowest
melting points available, and I suggest
using ©0.7mm wire which relatively
speaking is the cheapest of that grade. To
use it you will also need a compatible flux
most usually referred to as EF or Easy Flow
depending on the manufacturer/supplier.

The lubricator’s construction will
introduce you gently to a very useful
phenomenon that occurs when using silver
solder. Put in simple terms — when a piece
of fluxed material is heated sufficiently
hot to melt silver solder, the solder flows
on the material and in doing so changes
its composition slightly. This slightly
altered composition of the solder requires
a slightly higher temperature to re-melt,
and because of this allows a new joint to be
made on a component that is made up of
parts previously joined by silver soldering
- provided care is taken not to heat the
work beyond that just necessary to flow the
silver solder on the new joint. When doing
this, a very sensible precaution is to flux
both the new joint and the previous joints
which will save a previous joint should it
actually begin to melt.

Additionally it is recommended you find
time and make the effort to read the “Guide
to Silver Soldering Best Practice” written by
Keith Hale on the CUP Alloys web page.

SILVER SOLDERING -

DL9 BANJO TO DL6 VALVE BODY
Refer to Photo DL13.

« Form aring of SF 455 0.7 wire to fit
closely around the needle valve body
diameter.

o Mix up a dessert spoon full of EF flux
with enough water to which a couple
of drops of washing up liquid has
been added to form a paste of yogurt
consistency.

 Using a small paint brush apply some
flux to the recess in the banjo and to the
plain drilled end of the valve body.

o Insert the valve body into the recess and
push the silver solder wire ring down
close to the banjo, apply a little more flux
to cover the wire and the area of the joint.

o Set up the parts between two heat
resistant blocks so that the valve body
threaded end is vertical.

o With a small burner apply heat
up through the gap in the blocks,
occasionally moving the flame to the
upper part of the valve body so that the
temperature of the two parts comes up
together. As there is probably nearly
three times the mass of material in the
banjo when compared to the valve body,
therefore you should spend 2-3 times as
long heating the banjo as compared to
the valve body, always bearing in mind
that heat rises. Avoid playing the flame
directly on the silver solder wire as we
want the heat of the metal to melt the
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PHOTOGRAPH DL13
Need|e valve body silver soldered to banjo body.

silver solder not the flame. A point will
occur when the flux will go transparent
and “glassy” which is an indicator that
the temperature of the metal is very
close for the silver solder to become
molten and flow around/in to the joint.
Continue applying the flame as before,
moving between the two parts and you
will see suddenly the wire “Slump” and
form a fillet around the valve body.
When this stage has been reached, allow
the flame to remain for a few seconds to
ensure that the depth of the recess has
reached the correct temperature for the
silver solder to flow into the gap before
removing the flame and allowing the
now joined parts to cool.

o Shut off the torch and hang up bearing
in mind that the burner will be very
hot, so must be placed where there is no
risk of igniting anything nearby.

When cooled the parts should be submerged
in “pickle”, for between 10-15 minutes.
Traditionally this was a solution of 10%
sulphuric acid diluted with water contained
in an acid proof container and this
remains the most effective. The measured

PHOTOGRAPH DL14
Silver soldering the drain bush to lubricator body.

CONSTRUCTIONAL

quantity of acid must ALWAYS be added
to the water whilst stirring continuously,
NEVER the other way round. These days
there is some reluctance to this type

of pickle, mainly because of problems
with disposal and storage, particularly
where space is limited and small children
are about. Alternatives are Citric acid
available from home brew suppliers or a
specialist product obtainable from CUP
Alloys or the suppliers listed amongst
others, which have far less problems as
regards to disposal and general safety.
After a suitable time wash the parts with
clean water scrubbing the joint area with a
stiff nail brush, before putting to one side.

SILVER SOLDERING -

DL3 DRAIN BUSH TO DL1 BODY
Photo DL14

o Form a ring of SF 455 @0.7mm wire
to fit closely around the drain bush
register diameter.

o Using a small paint brush apply some
flux to the inside of the main body tube
and around the drain bush register.
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 Apply alittle more flux to cover the
wire and the area of the joint before
inserting the drain bush into the main
body tube, and gently push the two
parts together holding the wire ring in
place.

o Stand the drain bush end on a heat
resistant block with the open tube end
vertical.

o With a small burner apply heat to
the tube and at the block so that it
surrounds the drain bush. Move the
flame between the tube and the bush
so that the temperature of the two
parts comes up together. Bear in mind
that copper conducts heat very quickly
and that the drain bush has a greater
material thickness and can’t really
be heated directly by the full flame.
Avoid playing the flame directly on
the silver solder wire as we want the
heat of the metal to melt the silver
solder not the flame. A point will occur
when the flux will go transparent and
“glassy” which is an indicator that
the temperature of the metal is very
close for the silver solder to become
molten and flow around/in to the joint.
Continue applying the flame as before
moving between the two parts and you
will see suddenly the joint “glisten”
as the silver solder flows around
the joint. When this stage has been
reached, allow the flame to remain for
a few seconds to ensure that the gap
between the bush spigot and internal
tube diameter has drawn the silver
solder up by “capillary” action to make
the strongest joint possible, before
removing the flame and allowing the
now joined parts to cool. Shut off the
torch.

« Repeat the pickling and washing
process, before drying off and using
a small piece of wire wool to clean up
inside the end of the open tube.

SILVER SOLDERING -

DL2 FILLER BUSH TO DL1 BODY
Photo DLI5.

This is a repeat of the above process, with
the addition of painting a little flux around
the joint already made.

DRILLING BODY
Photo DLI6.

o Hold in a vice on a suitable parallel so
as to bring the fitting flush with the
top of the vice jaws.

o Position the spindle to the centre of
the two jaws and clamp the Y axis
slide.

o Zero the spindle to the edge of the
filler bush, and then move on the
X-axis towards the drain bush 9mm
and clamp the X-axis slide.
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ABOVE: PHOTOGRAPH DL15
Silver soldering the filler bush to lubricator body.

BELOW: PHOTOGRAPH DL16

Drilling lubricator body for needle valve/banjo sub assembly.

o Centre drill, drill @4 feeding the drill
in with care as it breaks through the
tube wall, and then continue through
the other side, again taking care as it
breaks through the tube wall.

« Remove and deburr. Put to one side.

SILVER SOLDERING -
DL6 VALVE BODY TO DL9

BODY - BANJO END
Photo DL17.

« Form aring of silver solder to closely fit
the needle valve body. After coating the
length of the valve body with flux, slide
on the ring.

o Push the valve body through the
hole drilled through the tube until
the threaded end protrudes about
Imm.

o Position the wire ring against the
tube before painting flux around the
two joints already made on the body
and both areas where the needle
valve passes through the drilled
hole in the tube.

« Position two heat resistant blocks
close together, holding the Imm of
extended valve body with the main
body lying along the gap formed.
Check that the face of the banjo is at
90° to the main body.
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o Carefully heat the main body and
banjo avoiding playing the flame
directly on the wire ring whilst
making sure that both the valve
body/banjo and tube/bushes are
brought up to temperature evenly.
After the flux becomes transparent
let the flame dwell closer to the area
of the joint moving continuously to
keep the area up to temperature. As
soon as the solder flows and forms
a visible fillet between the valve
body and the main body remove the
flame.

o Shut off the torch, pickle, wash and
clean up as before.

SILVER SOLDERING -
DL6 VALVE BODY TO DL9
BODY - VALVE END

Photo DL18.

This is a repeat of the previous
operation remembering to flux all of
the joints completed so far in addition
to the last joint after the wire has been
made into a ring as before, and fitted
onto the Imm protrusion of the valve
body.

FINAL CLEAN-UP AND
FITTING

Before the lubricator can be fitted, the
surface of the banjo opposite where
the valve body is located needs to be
relieved so that it clears the exhaust
adapter. The quickest and easiest

way of doing this is by gripping the
assembled lubricator in a bench vice
on the filling and drain bush between
smooth jaw protectors, checking
frequently as you file away sufficient
metal, until the inlet banjo bolt is able
to be fitted onto the engine valve block
that has the exhaust adapter installed.
Photo DL19.

This is also a very good method
of holding the lubricator so that you
can give it an initial clean-up with a
wire brush before finishing with fine
abrasive strip.

The needle valve can be fitted after
running the lock nut up the length of
the bolt. Screw in to the valve body
until you feel the taper “bottom out”
on the @1.5mm hole, and then back
it out 2 turns. Tighten the lock nut to
secure. This will give you an initial
starting position that can be adjusted
later to match the style of running
the engine will experience when in
operation.

The completed displacement
lubricator may be fitted to the engine
after it has been painted to your
satisfaction. Photo DL20.
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RIGHT:
PHOTOGRAPH DL17
Banjo end of sub
assembly silver
soldered to lubricator
body.

RIGHT:
PHOTOGRAPH DL18
Needle valve end of
sub assembly silver
soldered to lubricator
body.

RIGHT:
PHOTOGRAPH DL19
Filing lubricator banjo
to clear exhaust
adaptor.

BELOW
PHOTOGRAPH DL20
Completed lubricator
fitted to painted
engine.

CONSTRUCTIONAL
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BY ALAN BARNES

hen Alistair Foster from
Darlington in County
Durham decided to build
his first scale model traction
engine it was quite appropriate that he
selected an engine based on one of the
engines produced by Wm Foster & Co Ltd.
Although at that time his experience
with the workings of a steam engine
was fairly limited he applied the skills
learned during his time as an agricultural
engineer to produce a very nice miniature
Foster single crank agricultural traction
engine. With that success under his belt
he planned his next project which he had
already decided would be another Foster
and he finally chose to build a 4 inch scale
double crank compound Foster Road
Locomotive.
Plans for the build were started in
October 2004 when Alistair bought a
set of drawings from Double B Designs.
Learning from his first venture into
the world of miniature engineering he
intended to try and adopt a “ground
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up” approach to the build and to follow
wherever possible full size practice. This
did not exactly go entirely to plan as the
first part that was made were the pistons
rods but only because he had some suitable
material in stock.

The cost of the build was an aspect
that Alistair had considered very carefully
and when he rallied his first Foster he also
built a passenger carrying trailer which
displayed the company logos of several
local firms. It was to one of the local
engineering firms that Alistair turned to
and he made an approach to the Managing
Director to discuss the possibility of
ordering some boiler parts from them and
the company having their coded welder
completing the welding after Alistair had
prepared the parts.

During the building of the boiler
some errors in the firebox drawings were
discovered requiring adjustments to some
of the parts having to be made as the build
progressed. Alistair made the horn plates,
boiler, sides and firebox which were all

drilled together to ensure accuracy. The
boiler was clamped and tack welded and
the tubes fitted and expanded using an air
driven ratchet. With the boiler finished

and tested to 400psi Alistair was expecting
a sizeable bill from the company but their
response was to waive any cost on the
understanding that Alistair would continue
to display their advertising on his trailer.

One of the other engineering
companies also sponsored the build by
allowing Alistair to take materials from
their “cut off” pile and as he recalled “This
was very useful as I managed to obtain
most of the metal for the gear blanks,
some useful lengths of thick tube and a lot
of other bits and pieces which were used
to make a good many components for the
engine.”

His small workshop was equipped
with a Harrison M300 lathe, Bridgeport
and Thiel milling machines, Arboga
pillar drill, tig welder and an old Brown &
Sharpe surface grinder and a wide range of
machine tools which he had amassed over
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the years. Apart from the welding
all the other work on fabricating the
parts required for the engine was
carried out in the workshop. The
castings included the cylinder block,
heads and covers, smoke box door,
flywheel, bunker steps, safety valve
chimneys, oiler box, the steering
worm and wheel, diff gears/bevels
and the name ring.

The crankshaft was made mainly
from ENB8 steel with the crank pins
having their radius completed before
assembly and the crank webs were
keyed for alignment and chamfered
for welding. As Alistair told me
“These were heated in an oven until
they were cherry red before being
dropped onto the shafts and there
really was no room for error”. He had
left the shaft slightly oversized and
it would be machined to the correct
size later but the shaft was left to
normalise for nearly twelve months
before the final machining and
straightening.

Someone offered Alistair a
full set of wheels which had been
completed and rubbered and
had been intended for a Fowler
Showmans engine, but the project
was never finished. The rear wheels
proved to be the same diameter as
this needed for the Foster but they
were around % inch narrower which
he considered acceptable. More of
an issue were the front wheels which
were 1% inch larger in diameter than
required. After due consideration
he bought the wheels as the cost
was reasonable and to replace the
Fowler hubs he made new Foster
pattern front and rear hubs and fitted
the spokes which were cold riveted
using a fly press. The rear hubs were
made from several flame cut sections
which welded and bolted together
before being cleaned up to give the
appearance that they were castings.
A set of hubcaps was also made.

To accommodate the slightly
oversized front wheels the perch
bracket and fork were slightly
lowered and further adjustments
were made to the spring and the
axle shaft which was offset. The front
axle leaf spring was made from an
old Austin Seven spring cut down
lengthwise using a slitting disc and
then bolted together and the sides
milled. They were taken apart and
each leaf chamfered to produce a
pretty convincing leaf spring.

When preparing the cylinder
block the decision was taken to bore
the block in the lathe with a careful
set up which allowed Alistair to do
both bores on the same setting. He
used a home-made boring bar and
the settings were measured using
a dial gauge mounted in V-blocks
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ABOVE
Cylinder block
assembly
under way.

BELOW
Cylinder steam
ways were
planned while
Alistair was on
holiday.

which allowed very fine settings to

be made. As Alistair recalled “This
method resulted in nice parallel bores
and these were honed and clupet
piston rings were made to size. There
are no liners fitted to these engines so
you have to get it right first time and
fortunately I did”

The cutting of the steam ways
needed some careful thought and
preparation and Alistair even took the
drawings away on holiday where they
were carefully studied. “After a bit of
head scratching I finally got my head
around a suitable method and the steam
ways were eventually cut successfully”
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The fitting of the cylinder to the
boiler also caused a few problems as
when the block was positioned with
the crank and con rods fitted the
rotation of the crankshaft pushed
the cylinder block forwards and then
backwards as the rotation continued.
As both the piston rods and the
pistons had been made to the exact
dimensions on the drawings this was
puzzling. Alistair had no option but
to alter the piston rod dimensions to
solve the problem and he also set the
block on the boiler with a 1/8th inch
offset to allow for boiler expansion
when the engine was hot.
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The position of the block was
marked and the central holes were
drilled and tapped and following
advice from a friend when attaching
the block I did not go to full thread
depth which makes the stud tight in
the thread and eliminated the chance
of leaks. The gasket was fitted with
good coating of hermitite, the central
studs being torqued down working out
radially and then along the outsides.
Alistair counter bored some of the
stud holes and used shorter studs
which allowed the cylinder covers to
be removed. Careful work during this
stage meant that when the engine was
test run there were no leaks and the
torque check after the first steaming
revealed on limited stretch.

For the fabrication of the belly
tanks a heavy former for the end
caps was made from some scrap.

The tanks themselves were made
from mild steel, formed to shape

and the corners then cut, welded

and dressed. The outer wrapper were
made in three sections and were

tig welded with care being taken to
ensure that the welds were made in
places which would not be seen when
the engine was finally assembled.
Dummy rivets were added and the
inside of the tank were given liberal
coats of paint to prevent corrosion
and seal the edges. The man stand on
the left side of the engine was made
as a dummy cover for the tank filler.

ABOVE

The partially
completed
engine in i
February 2010.

The gear cutting proved to be

straightforward apart from the 9-inch |
- drop gear as the drawing proved to ;

be incorrect and on the first attempt

. the teeth were much too narrow. The

BELOW :
Footplate detail. i
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. drawing was amended and the gear

remade.

With the build now entering its
final stages, the water pump and
clacks were made and fitted. The coal

bunker and water tank are 3mm mild

steel sheet, TIG welded and like the
belly tank dummy rivets were added.
The water tank has a large removable

www.model-engineering-forum.co.uk



panel built into the top to aid filling
and make maintenance easier.
Alistair painted the engine
himself using two pack and the very
neat lining was achieved with the use
of low tack tapes and Craftmaster
lining paint. As he said “I really
wish I had the skill to line an engine
freehand and I greatly admire those
very skilled people who can do this
type of work. While I was working
on the lining I did come across some
low tack tape that is used for matrix
on whiteboards. This is 1/8th inch
wide and comes in a snail shaped
container and I found that this could
be coaxed fairly easily around even a
tight radius and I used it for the gear
guards and the motion guard circles.”
The boiler was fitted with wooden
lagging and the wrapper was painted
and lined before it was fitted in place.
Despite all the care and attention
which had been taken during the
build by his own admission the
engine’s first steaming was not
that successful and a number of
temporary quick fixes had to be
carried out. As the test run continued
and although the engine was still
hot the valve cover was removed and
adjustments made to the timing and
after the cover was refitted the engine
was found to be running much more
smoothly both forwards and in
reverse, which was at least a step in
the right direction.

www.engineeringinminiature.co.uk

ABOVE

The welded
belly tanks
have dummy
rivets fitted.
Despite the
front wheels
being slightly
oversize, this
isn’t really
evident.

BELOW

Motion detail.

With a new “steam season” rapidly
approaching a list of the outstanding
jobs which needed to be completed was
made and steadily worked through
although on occasion finishing one
did result in adding two or three more!
Eventually Alistair felt that the engine
was ready for an appearance at his
steam club where it did prove to be
rather a hit with the younger members
although it did have a few problems
with the water pump and the injector.

ENGINEERING in MINIATURE | DECEMBER 2017 m

CONSTRUCTIONAL

The first rally for the Foster was
an appearance at Carlisle airport and
Alistair’s hard work was recognised
when the engine was awarded the
miniature engine trophy. Following
that debut Alistair was tempted to carry
out a spot of “tinkering”. “I thought
that I would be clever and speed up the
high gear for road use. I used the gear
sizes of the low gear and fixed them the
wrong way around which would double
top gear. This set up was first tried on
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a wet field and the engine refused to
move but it was more successful on a
road run when the Foster kept up with
all the other engines.”

During the next road run the
steam club members nicknamed the
engine “Mallard” and as Alistair
recalled “I would not have been
overtaken by any other engine if my
cap had not blown off and I had to
stop to retrieve it.”

ABOVE
Alistair painted
and lined the
engine himself
using low
tack tapes and
Craftmaster
lining paint.

BELOW
Alistair parading
his engine at
Brunton show.
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Since the engine was finished a
few more modifications have been
carried out and these included the
fitting of a deeper ash-pan with a
hinged trapdoor to make cleaning
easier and removable fire bars fitted to
the grate.

It is now several years since the
build was completed but the Foster
is still making regular appearances
at rallies and events in the North

east of England and this fine engine
continues to perform well and has
needed no major work. Although
Alistair occasionally considers
starting a new project he is more than
happy to just continue steaming the
Foster for the time being.

My thanks to Alistair for providing

the details and photographs of the
Foster build. &
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LMS DUCHESS CLASS

GAUGE 3 GAS-FIRED, 4 CYLINDER, LIVE STEAM

Buy with confidence...

With over 400 live steam models delivered since
2012 Silver Crest Models is now firmly established
as the UK’s leading supplier of ready-to-run large
scale live steam locomotives. We are pleased to
announce our latest release — the magnificent LMS
Duchess Class for Gauge 3 (2.5” gauge).

Ready-to-run...

All our locomotives are delivered ready-to-run,
painted, and fully finished. We do not offer kits.
Your locomotive comes complete with a multi-
tube, silver soldered, copper boiler. Each is subject
to a hydraulic shell test to twice working pressure.

Choice of names and liveries...

We are pleased to offer this locomotive in a choice
of names and liveries.

No more than 10 of each name will be
manufactured.

<«—— length 40”. [deal size for showcase display ——————— >

“l am delighted to have been
involved in the development
of this fine 4 cylinder live
steamer. It incorporates our
tried and tested ceramic gas
burner and has a multi-tube
silver soldered copper
boiler. In my opinion this is
probably the finest model
Silver Crest have produced
for Gauge 3 to date.”.

Mike Pavie

www.engineeringinminiature.co.uk

LMS Duchess Class
“City Of Birmingham”

! RAILW |

o Lubricator

o Silver soldered copper boiler
* Gas fired, ceramic burner

* Walschaerts valve gear

o Etched brass body

Summary Specification

¢ Sprung axles

e Cylinder drain cocks

* Hand-pump and axle pump
® 4 working cylinders

* Reverser

Paint is applied using a stove enamel process
resulting in a quality, hard wearing, finish.

Hand-built to order...

We are able to provide high quality at a great

value for money price by building our models in
reasonably sized batches using the latest CNC
machinery. Of course, state of the art production
can only take you so far. The models are assembled
and finished by hand in the traditional style. Each
model takes hundreds of hours to manufacture and
assemble.

Because so much time and expense is involved in
the production we only commit to building a model
against a firm customer order. Once this year’s
batch is sold there are no further deliveries of this
G3 model planned until 2021 at the very earliest.
Order early to avoid disappointment.

Great value...
The LMS Duchess is priced at just £5,995.00 + post

and packaging. This is circa half the price of a one-
off professional build.

We have provisionally reserved a production slot
for the manufacture of just 50 models. Order
reservations will be accepted on a first come, first
served, basis. Production is presently scheduled to
start December this year with delivery June 2018. If
early demand is high it may be possible to increase
the batch size, but this is presently unlikely.

Free p&p if you order early...

Order within 28 days and we will give you free
delivery.

Reserve your model now for a deposit of just
£995.00. We will request an interim payment of
£2,500.00 in January as the build of your model
progresses and a final payment of £2,500.00 in
June 2018 in advance of delivery.

Request your free brochure today...

“I am absolutely delighted
with my G3 Britannia.
It fully lives up to the
promise outlined in the
brochure. All concerned
in the research, design r
and creation of this 1
model deserve praise for 1
making a superb piece of 1
mechanical engineering at 1
|
|

an affordable price full colour brochure

Dr TMR

Request your free brochure by e-mail, telephone, or by
returning the coupon below. Telephone 01788 892 030.
Find more information at www.silvercrestmodels.co.uk
E-mail info@silvercrestmodels.co.uk

FREE BROCHURE REQUEST FORM [RIRNWEIR NV Il [ R RN T <=l A

Please send, without obligation,
my free LMS Duchess

Wroxton Business Centre
Bragborough Farm, Welton Road
Braunston, Northamptonshire NN11 7JG

Edinburgh Name

Address

Registered No. 7425348

Post Code .

EMD1
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Boring and knurling

BY JAN-ERIC NYSTROM

hen model engineering
became my hobby in
earnest, I needed a
larger lathe than the tiny
sewing-machine-sized “Unimat 3”
had obtained second-hand, so I bought
alow-cost, but brand new "9x18" type
lathe of far Eastern manufacture. (The
numbers indicate the swing and the
distance between centres in inches.)

There was quite a bit of adjusting
to do before this cheap lathe started
to work as well as I expected it to
do - there was even some residual
casting sand inside the gearbox!
Adjusting the gib strips was certainly
one of the lesser tasks. A friend of
mine who started model engineering
a few years after me, noted my
problems and decided it might be
better to obtain an old, second-hand,
but good condition, British-made
lathe - yes, a Myford 7 - but including
freight charges from the UK, it was
quite a bit more expensive, even
though it was many years old!

After getting my own, cheap lathe
to work somewhat adequately, it was
time to start collecting tool bits, end
mills and drills and other whatnots,
but I enjoyed making slightly more
complicated accessories myself, such
as a knurling tool as well as tiny
boring bits and their holder, all seen
in Photo 1.

The material used for the bits is
6mm silver steel, while the holders
are made from “key stock”, which
happened to be available at my local

PHOTOGRAPH 1:

Aknurling tool
with rollers,
and a holder for
boring bits.

PHOTOGRAPH 2:

The clamping
action of the
boring tool
holder.

PHOTOGRAPH 3:

A boring tool
ready for use.
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metal merchant. Cold rolled steel
would do just as well, but I prefer key
stock because of its exact dimensions
and better strength. It can be silver
soldered, but should not be welded
since it easily becomes brittle due to
its high carbon content.

The holder for the boring bits
is made from two pieces, first
bolted together with a sliver of thin
cardboard between them, then drilled
6 mm, a little off-center as shown
in Photo 2. The thickness of the
cardboard separated the pieces during

drilling, so that they give a good
grip when they are tightened around
the boring bit. The holder’s square
shank fits in the lathe toolholder
and is set to the right height using
some packing underneath, as seen
in Photo 3. Being less than 6 mm in
“active” shank diameter, this boring
bit is not intended for heavy work,
but it is ideal for finishing small,
flat-bottomed “blind” holes. It is also
useful for boring larger drilled holes
to exact dimensions, taking just a
light, finishing cut.
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FIGURE 1

Making these boring bits is easy;
a piece of silver steel is held off-
center in either a 4-jaw independent
chuck, or in a 3-jaw using some
packing between the rod and one of
the jaws. Figure 1 at left indicates
how I reduced the diameter of the
shank to get a tool blank, the tip of
which could then be ground on a
bench grinder, either to the shape
of a boring bit, or an inside-groove
turning tool, both seen in the
drawing.

After forming the tip, I hardened
the silver steel by heating it to “bright
cherry red”, dumping the part into
water, then tempering it to “dark
straw”. Finally, the tool tip could be
sharpened to a fine edge on a honing
stone.

SIMPLE KNURLING
Knurling rolls are available for
purchase at attractive prices, but the
commercial holders seemed a bit on
the expensive side, so I made my own.
Again, the shank is a piece of
key stock, while the roll holder is
made from two identical pieces of
steel plate, drilled to take hardened
axles of silver steel. This knurling
“head” can pivot around the bolt that
attaches it to the shank, see Photo 4.
The knurling rolls can be exchanged
simply by opening the self-locking
(“Nyloc”) nut that keeps the assembly
together. I have three sets of rollers;
coarse, medium and fine. The roller
pairs are “opposite handed”, and thus
provide an attractive “diamond”
knurl.

www.engineeringinminiature.co.uk

FIGURE 1:

An eccentrically
turned tool
blank and two
tool points

ground to shape.
PHOTOGRAPH 4:

The knurling
tool head pivots
around the bolt.

PHOTOGRAPH 5:

Knurling a thin
steel pipe, close
to the chuck.

In Photo 5 you see the tool in
operation, knurling a piece of thin
steel pipe. I always use a spray can
of cutting oil for lubrication of both
the workpiece and the axles for the
rolls. Please note that you should
not use this type of knurling tool for
heavy work - for that, another type is
required, one that actively clamps the
knurling rolls around the workpiece.

This simple tool needs to be
pressed hard against the workpiece
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by advancing the cross-slide on
the lathe; this will of course put
somewhat of a strain on the lathe
spindle bearings as well as on the
cross feed mechanism. Brass and
aluminium are easy to knurl, but
I would advice against using this
type of tool on anything harder
than low-carbon, mild steel.
Always knurl close to the chuck,
in order to avoid flexing the
workpiece! H



EVENTS

Highlights of the 40t Midland
Model Engineering Exhibition

John presents the first part his report on the show at the Warwickshire Exhibition Centre

BY JOHN ARROWSMITH

his fine exhibition has now been in existence

for 40 years and since that inaugural event

at the Granby Halls in Leicester in 1977,

many details have changed and many fine
model engineers have gone to that great workshop in
the sky, but some things never change, and that is the
commitment and dedication put in by Chris Deith and
his team over the years to bring you the best that model
engineering can provide. This year was no exception
with another excellent exhibition being presented at the

Warwickshire Exhibition Centre over 4 days in October.

Whilst there was a diminished entry in competition
classes, a reflection of modern times I think, the overall
standard was again first class with some fine model
engineering on show. Despite the general idea that
younger people are not interested in the hobby, the
largest class entry in the competition was for the Young
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ABOVE

The magnificent
10}4" gauge Great
Central Director
Class 4-4-0 built by
David Simkins.

BELOW LEFT
From lItaly this
Gauge 1T American
loco was built by
Giancarlo Mastrini.

BELOW RIGHT

A superb example
of a Lady Stephanie
6 column Pumping
Engine by John
Mellor.

Engineers where fourteen entries were received, the
highest in any class, so this was very encouraging and
augers well for the future perhaps. I also noticed the trade
stands doing some good business and numbers attending
were also very good again particularly on the first day
when it was almost full to overflowing.

On entering the exhibition visitors were presented with
a superbly made example of a 10%" gauge Great Central
Director Class 4-4-0 locomotive. Built by David Simkins it
was his first attempt at both building and preparing all the
drawings for the engine. It really was an outstanding entry
into the show. This year also marks a number of other
notable events with displays by the Midlands Meccano
Guild who have clocked up 50 years and a special display
to celebrate the birth 140 years ago of Wenman Joseph
Bassett — Lowke together with the passing of another
pioneer model engineer Henry Greenly.
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The exhibition itself contained a wide range of
excellent models and equipment which shows just what
can be achieved by dedicated model engineers. Some
people travel great distances to attend, for example
Giancarlo Mastrini comes from Italy and brings his latest
creation with him, a wonderful example of an American
4-4-0 locomotive in the shape of a Washington Vapore.
The club stand displays were again well stocked and
thought out with a wide range of models. All the prize
winners fully deserved their recognition. One event that
was not scripted but was to me an important highlight
involved Andy Clark from Polly Engineering. As you
all know, Andy had a horrific accident back in August
when he lost his right leg. He attended the show in his
wheelchair and during the time he was there indicated
that he wanted to drive one of his Polly locomotives on
the outside track to prove to himself that he could still do
it. With a great deal of help he was taken to the track and
was able to manoeuvre himself onto the driving carriage
and with a full head of steam Andy drove himself and
a passenger up and down for a few minutes, you could
almost feel the pleasure it gave him. Into the wheelchair
again and back to an “ear bashing” from his wife Jayne
for trying this milestone in his recovery, he loved it and
everyone really admired his courage in this endeavour. B
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ABOVE

This outstanding
model of a Hawker
Sea Fury won First
Prize for Alan

Hooper in Class 13.

RIGHT

Andy Clark from
Polly Engineering
about to start his
5" gauge loco on
the portable track.

BELOW LEFT
Part of the Young
Engineers Class
14 display was
this group of
Oscillating Engines
and boilers.

BELOW RIGHT
Something you
do not see very
often, a group of
award winning
young engineers
with some of their
models.

EVENTS
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MODEL OR MINIATURE

RAILWAY?

There is a growing interesting running ride-on-railways at home but how practical is it for
most of us? David Henshaw, editor of Miniature Railway magazine, considers the options

BY DAVID HENSHAW

any readers will make

use of a club track,

partly because of

the commonly held
assumption that building a ride-on
miniature railway is an expensive
hobby, and only practical for those
with a great deal of space. This
assumption seems to be based on the
origin of these railways on the estates
of wealthy Edwardian gentlemen,
but - as with most areas of model
engineering — the miniature world
is becoming increasingly affordable,
with equipment tailored to today’s
small to medium-sized gardens.

As arule (a rule unlikely to be
broken one suspects), the narrowest
ground-level ride-on gauge remains
5", although there have been some
experiments with 3%" gauge, which
could be perfectly practical for small
children. At the moment, 5" gauge
accounts for around 25% of private
lines in the UK, with 7%" literally

ABOVE

Clive Rogers’
Copall Paddock
railway in
Shropshire

is a nice
straightforward
5" gauge circuit
in a small
garden. The
entire line,
including loco,
rolling stock
and ready-
built track,

cost just over
three thousand
pounds.
(Photo: Clive
Rogers)
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occupying the middle ground
(approximately 50% of lines), and
broader gauges (predominantly 10%")
accounting for the rest, although few
of these are new-builds.

Clearly the ability to shoe-horn
a line into a small space depends on
the minimum track radius. A bit of
research throws up some suspiciously
precise minima, but in practise the
radius for any given line depends on a
whole pile of parameters — principally
the gauge and the wheelbase of the
rolling stock.

Sir Arthur Heywood - who
started the whole thing in the 1870s
- suggested a minimum radius of 20
times the gauge. He was talking about
15" gauge, and his bigger locos had
flexible wheelbases, but as an absolute
minimum, the rule still holds good, and
at 5" gauge, would give a sharpest radius
of 2.5 metres, or just over eight feet.

The experts at equipping very
small gardens are Ride-on-Railways

of Essex. Their rolling stock isn’t
especially small (some of it is
impressively large), but they deal
with sharp curves by fitting short
wheelbase bogies. The Ride-on-
Railways equipped Wooburn Green
line has a minimum curve radius
(one is tempted to say 'corner’) of just
six feet. This seems to work perfectly
well, with the proviso that rolling
stock has to be chosen carefully and
speed will be limited.

Clearly, more space, and easier
curves allow a lot more flexibility
in terms of visiting locomotives
and line speed, and some people
have used 5" gauge to great effect in
large gardens to produce some very
realistic railways based on full-size
practise. You don’t need an awful lot
of space to build a replica of Clapham
Junction at this scale, and some
layouts are almost this complex -
ideal if track-work, points and signals
are your passion.
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With the bigger gauges, the
minimum radius is equally flexible.
Our own garden is rectangular: a
shade under 50 feet wide, but an
impressive 330 feet long (15 x 100
metres). As we had started with
alot of 7%4" stock, the gauge was
preordained, but we would have
liked a 10%" line, and this would
have been perfectly feasible, albeit
with quite sharp curves top and
bottom. At 7%", our 22-foot radius
curves are relatively comfortable,
and have never caused problems. The
great length of the garden allowed
us to build a long and impressively
fast straight on one side, and some
gentle super-elevated reverse curves
on the other, so we have a taste of all
extremes in a suburban garden.

If you are tempted to try
something more unusual, we’ve
been making the case for 9%" gauge
in Miniature Railway magazine. It
has much to recommend it — almost
exactly 1:6 scale, big enough to carry
substantial rolling stock, and even
seat two adults abreast, yet small
enough to deal with garden-style
curves. And you'd be able to count
every potential visiting loco on one
hand!

www.engineeringinminiature.co.uk

BELOW

A Ride-on-
Railways
Hercules
demonstrating
the outer limits
of both gradient
(1:20) and curve
(10-foot radius).
Both are
feasible at
5-inch gauge,
but preferably
not at the
same time!
(Photo: Paul
Middleton)

FROM THE HORIZONTAL
TO THE VERTICAL
As with curve radii, there's a lot of
folklore about gradients, and again,
the soothsayers of doom can safely be
ignored. If a survey reveals that the
gradient can't be kept under 1:50, you
can still build a railway, but it will be a
slightly different sort of beast. Trains
will have to be shorter, and you'll need
to place more emphasis on braking
(including reliable parking brakes).
My father ran a 7%" line with
a stretch of 1:13 in the middle.
Locomotives would struggle on this
gradient in damp or wet weather, but
traction between steel wheels and
aluminium track was excellent in the
dry. However, at this extreme end of the
gradient spectrum, maximum loads will
be very limited unless you can find or
build a powerful and low-geared loco.
My father probably took
encouragement from Sir Arthur
Heywood, whose Duffield Bank line
included a quarter of a mile at 1:11, laid
in part to test the limits of 15" haulage
power, and also for the very practical
reason that he needed to climb 80
feet from the house to his main line.
Trains must have traversed this bank
on a daily basis, but most operations
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seem to have taken place on the more
easily graded circuit at the top of the
bank, and there's no evidence that
heavy passenger trains regularly
slogged up the steep link line.

For all sorts of reasons, gradients of
this severity are best avoided, but 1:30
is quite practical. Our own line has
a steady gradient of 1:50 up one side
of the circuit, and a shorter, steeper
climb of about 1:40 up the other. None
of this is a particular problem, other
than limiting the number of passengers
we can carry, from four adults or 12
children with diesel loco ‘Patrick’,
down to a single adult passenger for
our Maxitrak Opal. In this case - as so
often with lightweight machines - the
limit is more about adhesion than sheer
horsepower.

A bigger problem - and this is
worth bearing in mind if laying out a
line - is that we ended up with little
more than twenty feet of level track, all
of it on sharp curves. This can make
operation fun, particularly juggling
the controls of a small steam engine as
water funnels in and out of the gauge-
glass, but you inevitably find yourself
longing for an easier road’. Incorporate
some steep gradients by all means, but
try to include some level sections too.
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TRACK because the quarry is just a few miles away. . any similarly graded hardcore will do,

Like so much else in the miniature This sort of material binds well and does a - including waste material like recycled
railway world, rail and fittings tend great job supporting the sleepers, without - roadstone, but smooth rounded pebbles are
to get recycled, so there's a healthy being overly constrictive. In practise, - best avoided.

secondhand market for steel and

particularly aluminium rail, which BELOW

is light, easy to work with, and very Some very interesting 5-inch track work on the Blatchington Branch at Seaford. The loop in the foreground and
slow wearing on a lightly—used garden middle distance are part of a circuit of the house, but the line in the background crosses the green viaduct then

doubles back on a 14-foot radius curve. On public running days, empty stock is shunted back round this curve

line. There are several rail profiles in without problems.

three broad families: 16mm (formerly
%"), 27mm (call it an inch!) and
32mm (1%4"). The 16mm rail is perfect
for 5" gauge, and is also claimed to be
suitable for 7%4", but such light profile
rail is best avoided unless you are

a stickler for realism, as even small
stones and twigs can cause an upset,
and with little core strength, the
track will never stay put.

The larger rail sizes are quite
similar to each other in weight and
effectiveness, and both no doubt have
their adherents. I personally prefer
27mm, which seems to be slightly
more flexible and thus easier to tamp.
The reduced height also makes the
rails more difficult to trip over or hit
with the mower!

Almost any steel or aluminium
bar or extrusion can be used as rail,
and some club lines have done some
innovative things with whatever
came to hand. Rails are often welded
to steel sleepers as a belt and braces
means of getting track on the ground,
but the lack of flexibility can cause
endless trouble over time, because
'permanent’ way hates rigid fixings,
and needs to move and flex.

A good alternative to the real
thing is rectangular black steel
bar, which is kept by most steel
stockholders. Paul Norman Plastics
produces plastic chairs designed to
hold vertically-mounted 12mm x
30mm steel bar. This system works
quite well, but it's easily disturbed,
so not for sites where the public
have access. Steel bar can also be
used horizontally to make very
economical sidings, screwed directly
into a concrete shed floor.

Sleepers were generally hardwood
in the past, then creosoted or
tanalised softwoods when the quality
sources dried up. These sleepers have
quite a limited life, and are being
replaced by recycled plastic, which
costs about the same, yet should last
for at least a decade, although no-one
really knows for certain. To go with
the long-lasting rail and sleepers,
stainless steel fixings are essential,
and almost as cheap as mild steel
these days. Chairs are not required,
as self-tappers screwed straight into
plastic sleepers will tie flat-bottomed
rail down perfectly well.

Ballast is a huge subject. Our
sleepers are supported on <20mm
Portland stone chippings, primarily
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ABOVE

The Strawberry line at
the Avon Valley Country
Park near Bristol shows
just what can be done
in a small space with
5-inch gauge track. This
is 2008... the line is even
more complex today.

LEFT

A stretch of 7.25-inch
gauge 10mm x 20mm
steel bar rail in PNP
chairs on softwood
sleepers. Note the join
to 27mm track in the
foreground.

RIGHT

Club tracks are often
laid on a concrete raft,
such as this well-
engineered example at
the Coate Water Park
railway in Swindon. It
will last forever, but the
ride can be harsh, and
it’s quite unnecessary
fora garden line.
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AND FINALLY...

Do you need planning permission?
Garden railways fall into a slightly
awkward legislative zone that's
neither structure nor innocent
garden enhancement. Station
buildings and sheds clearly have to
adhere to planning rules like any
other garden buildings, but this is
easily dealt with by keeping more
than two metres from the boundary,
and below the legal height limit

of three metres (2.5 metres at the
eaves).

The railway formation itself
is a bit trickier. Landowners are
permitted to build a ‘private way’
on their land, provided the ‘external
appearance’ is not materially
affected. So a broadly ground
level miniature railway would not
require permission, but a similar
line with substantial cuttings and
embankments probably would. In
practise, it comes down to whether
- and to what extent - the land is
overlooked by others.

The problem with applying for
permission — even if it's subsequently
granted - is that it can come with
onerous conditions on running
times, and the sounding of engine
whistles. So it makes sense to
avoid tangling with the planning
authorities if you possibly can. Keep
structures low-key and neighbours
onside. Try an invitation to the first
railway-themed barbecue, or offer a
driving session! l

Miniature Railway Magazine
www.miniature-railway.com

Ride on Railways
www.rideonrailways.co.uk



CONSTRUCTIONAL

Building a Panther Tank

Chris brings the tank under control by fitting radio equipment

BY CHRIS MEYER — CONTINUED FROM PAGE 31 NOVEMBER 2017

have not said much about the

radio control so far. The cam

operated actuators I mentioned

earlier give quite a few benefits.
The servos do not have to take the
heavy side loads when applying the
brakes, also once the cam followers
are up on the “peaks” there is no
torsional loading, the servos can
twitch if they want to. I have seen
models with brake systems, pulling
directly oft the output arms or discs,
taking current all the time the brakes
or a clutch are being operated, I had
my own experience of this.

In the early part of the build,
trying to decide where to fit the
servos, I had fabricated mounts from
brass sheet, these being fitted on
the sponson plates each side. I soon
realised the plates were becoming
magnetized, which was not a good
thing, not knowing if this would
slowly lower the strength of the
magnets. Also with the pull rods

RIGHT
Underside of
tray with the
speed controller,
the 4 servos,
the 2 larger
servos with the
short shafts
each side.

BELOW

The independent
cam units which
the servos
locate into.
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directly fixed to the output discs, the
undesirable torsional and side loading
previously mentioned were apparent.
This was when I thought about
having independent units with

. cams doing the pulling on the

. brakes, clutch and gear change.
. This seemed to solve so many of
. the problems in one go, I could

* hardly believe it!

www.model-engineering-forum.co.uk



The servos were all mounted
underneath a machined aluminium
tray, which was lifted clear of the
sponson plates on four pillars, so no
magnetism problems. As originally
set up, there were four standard
servos operating the brakes, clutch,
gear change and the speed/ reverse
controller. Two mini servos opened
switches to power the traverse and
elevating motors.

When I belatedly decided to use
a digital controller I did not need
the clutch or speed/reverse servos.

In their place I was just able to fit the
controller and the mini servos, one
above the other, each with a cam fitted
on the output shaft operating four
micro switches, two each side. I could
not find any other way to obtain the
left and right traversing of the turret
and the elevation, depression of the
gun.

Anyway I got all the stuff under
the tray, the brake and g/change
servos each fitted on aluminium
angles with slotted holes which
allowed them, after loosening four
screws, to move inward toward each
other releasing the couplings from the
actuators, then the tray can be lifted
clear, not forgetting the two screws
holding the R/C receiver in place and
unplugging the battery lead.

The turret has a circular circuit
board with the copper machined away
to leave six tracks, two were originally
going to be connected to a 4.8 volt
battery pack situated in the empty
shell case bin at the rear of the turret.
I soon discarded this idea, finding it
too tricky getting the battery in and
out with the complete gun installed in
the turret, also I wanted to fit dummy
hinged doors on the bin to make it
look it bit more realistic.

The circuit board was fixed
underneath the turret platform
with the connections from the four
tracks taken up to the two motors.

I used four of the phosphor bronze
“blades” from a miniature relay,
these have gold contacts. I fitted
them horizontally on a black plastic
mounting so that they press up
against the tracks, this is fitted under
the circuit board.

The battery pack is now carried
next to the receiver pack, both held in
clips mounted on the right sponson
plate, the turret battery leads are
connected to the micro switches, the
outputs feed to the blade contact unit.
The radio receiver and aerial holder
are fixed to a plywood base which
is bolted to the left sponson plate,
the aerial lead going through the
engine bulkhead to fit onto the brass
connection pin in the moulded rubber
base which is mounted on the left
hand fan housing plate. The hollow
end of the aerial fitting onto the pin.

www.engineeringinminiature.co.uk

ABOVE
Elevating and
traversing

micro switches.

RIGHT
Electrical
connections
to the turret
are through
a machined
circuit board.

BELOW
Battery packs
tucked away
within the
body. In the
centre, you
can see the
contacts for
the connection
to the turret.

CONSTRUCTIONAL
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CONSTRUCTIONAL

EXTERNAL FITTINGS

As I wrote at the beginning, some
of the external fittings are either
not finished or even started on, as I
wanted to construct all the difficult
parts first, even if some were not
complete but to ensure they fitted
in with all the components around
them. So many bits were crammed
in small spaces as on the FSV, all
having to work. What I liked on this
particular vehicle was that many
of the sub assembles were working
units in themselves such as, the
final drives, gearbox/steering, the
complete suspension, torsion bars,
swing arm, housing, yoke etc.

ABOVE
Exhaust pipes
and stowage
boxes.

BELOW
Air grids await
mesh screens.
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I made the exhaust pipes from
free cutting mild steel rod drilled out,
pushed on a mandrel and turned to
leave a wall thickness of about .015
thou. I made up a rudimentary tube
bender with a grooved former and
shoe. I filled the tubes with molten
lead and managed to get the correct
radius bends, then melted the lead
out.

The air grids mounted on the
engine deck were fabricated from
turned and milled parts and short
strips, all soft soldered together.

The FSV had wire mesh screens
covering all the grids, which I have
not made so far as I have not been

able to obtain mesh of a suitable
size. I require a wire diam. of 010
thou. and mesh with a pitch of .070
in.. I may have to try and weave my
own, as I have a fair amount of 010
thou. piano wire. Although as I have
found, not easy to weave without
annealing it first.

The front dust guards and the
stowage boxes fitted on the backplate
required form blocks to achieve the
correct shape and to press in the
strengthening ribs, which were quite
a feature on the FSV. The blocks were
aluminium with shaped steel pieces
let in. Tused . 010 thou. tin plate (cut
from a 1 gallon can) to make the
parts, after removing the tin plating
by immersing in a strong caustic
soda solution.

The stowage box lids each
required two very small hinges,
which I made from the same sheet
steel. I made up a little bending tool
to form the hinge sections around a
.020 in. pin, this was after [ had used
a slitting saw to cut the gaps. (I know
my eyesight was a lot sharper when
I made the hinges and various other
small parts at the time).

The front or bow machine gun
is mounted in a ball housing that
is fitted in a hole in the front glacis
plate, the rear end of the gun just
misses the steering unit cross shaft
when it is swivelled about, it is the
same on the FSV.

<< TO BE CONTINUED »
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—YOUNG—
ENGINEERS

BY JOHN ARROWSMITH

At the end of the year, John looks at some notable successes attracting youngsters into our hobby

irst of all T would like to wish all
the young engineers and their
supporters a very happy and
enjoyable festive Christmas season
and hope they will all continue to progress
during the next year. This month is the
time when clubs reflect on their past years
operation and start to look forward to the
new year when hopefully any planned
projects and work programs can be either

completed or continued as the case may be.

Younger members are still a big issue
with many clubs but down on the South
coast at the Brighton & Hove Society they
have the makings of a very good younger
section within the club and they are
determined that this should continue. As
I have said many times in these pages it is
that initial welcome that is so important
not only with recruiting but maintaining
the youngsters when they have joined,
and the following notes supplied by the
club illustrate quite clearly the actions of

www.engdineeringinminiature.co.uk

their new recruits but more importantly
the support of the senior club members
in helping them to become useful and
respected young members. It is an
excellent example.

At Brighton & Hove SMLE they have
always tried to be welcoming to younger
people and, in the past have had some
success. Whilst many of their previous
young people have grown and moved
away, generally the interest in the hobby
has remained, and in some cases is related
now to their livelihood. Over the last two
or three years, they have been fortunate
in attracting a small group of 4 teenagers
with another waiting in the wings to join
us, possibly later in the new year, when he
is a little older. What they have found is
that the group of four have become very
active and enthusiastic members who are
ready and willing to get involved with
most tasks we require to keep the railway
and the club going.

Two of those four have now become
locomotive owners in their own right,
although one is still awaiting delivery,
which should be very soon. None of the
four young people are yet old enough to
drive public service trains but following
appropriate training, they are all allowed
to drive both club owned and privately
owned locos, and do so in a very
responsible manner, at times when the
public are not in attendance.

In this hobby of ours not everyone has
the skills or the inclination to build from
scratch and whilst the club encourage
‘hands on’ model engineering, access to,
or building up, a workshop may not be
possible in many cases these days, space,
cost etc., etc. Many settle for purchasing a
ready-to-run alternative

Ever since joining the society, the
newest locomotive owner has saved every
penny of his birthday and Christmas
money and even taken a weekend job

Sam Clark & Oliver Walker have just unloaded the Chairman’s 125 Power Car. (Photo: Mike Funnel)
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washing up to earn himself enough
cash to buy his pride and joy plus
the batteries with which to run

it. At the time of writing, the
locomotive had been collected from
the manufacturer and was driven
on the Hove Park track for the first
time the following weekend. It even
did it’s fair share of public service
with an adult driver. As previously
mentioned, a second locomotive is
on order by one of our other young
members and there is no doubt that
others will follow.

Seeds have been sown, whether
any fully fledged engineers result in
the future remains to be seen. The
club just hope that all of their young
members, now and in the future,
continue to enjoy their activities
within the club and will one day be
the reason for its survival and that
of the Hove Park Railway which
was first established in 1951. One of
the youngsters involved has written
a short note for the club magazine
and to me illustrates very well how
the response of the club members
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ABOVE

Mikey Farr with
his new loco Tom
and the other
members of the
Young Engineers
section at
Brighton. (Photo:
Mike Funnel)

BELOW

Luke Paris
assisting with the
preparation of
the B1 “Gazelle”
owned by Andrew
Breeze. (Photo:
Mike Funnel)

and his family has ensured he has
achieved one of his goals in obtaining
his first locomotive.

This is what the young man
Mikey Raft has written to the club
members.

I have told many of you
that I am very, very close
to owning my own loco. Despite the
(nearly) 2 and a half years saving
up to buy it, it would not have been
possible without quite a few people.
Firstly, I would like to thank Mick
Funnell, for all his hard work, advice,
battery charger and offering to come
to collect my loco with my Mum and
I to check it is in order before we take
it away.

I would also like to thank Mike
Norfolk for all of the tools he gave me,
the face for my loco(!), the coupling
bar, and all of the advice. Also, I
would like to thank my Mum, Lisa,
for first of all, letting me have the
loco, for helping me buy it, and for
offering to go and collect it (1 hour 45
min drive.) I would also like to thank
Brian Chitty and Peter Fox for all
of their advice. Because I am getting
my loco from the same place as them,
(Ride on Railways), they have advised
me what to do and when, and have
also told me the best place to buy the
batteries for my loco.

Finally, (but not any less
important) I would like to thank all
of the members of the club for all of
the advice on what to do, and for
keeping me motivated when I
was bored of saving up. B
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CLUB

NEWSROUND

BY JOHN ARROWSMITH

The festive season beckons but that doesnt mean clubs are slowing down.
John reports in successes and expansions the length of the country.

irst of all this month I would like

to wish all our readers a happy

and healthy festive season. I hope

that your Christmas is a peaceful
time with family and friends. During last
September I attended the Autumn Rally
at the Llanelli Society in Pembrey Park
where I was made to feel very welcome
by Rob Raynor and all the members
there along with the many visitors. There
was over 100 locomotives attending and
almost 50 traction engines so it was a large
event. My notes on the gathering will be
published in a future issue of EIM. The
big event next month in January is of
course the Model Engineering and Model
Making Exhibition at Alexandra Palace in
London over the weekend of the 19th- 21st
January 2018. This event showcases all that
is good in the model engineering world
and provides opportunities for many
different aspects of modelling to be seen
and experienced. Alongside all the model
engineering clubs will be many quality
trade stands where every possible type of
material and components can be seen and

www.engineeringinminiature.co.uk

acquired if needed. I hope to see many of
you there, give me a shout if you want to
discuss anything about EIM and model
engineering in general and youngsters in
particular.

A new series of Workshop meetings
began at the North London Society at
their HQ in Finchley. They take place
throughout the Winter period on the
fourth Friday of each month except
December, from 20.00pm - 22.00pm.

A range of topics will cover primarily
tooling and techniques and should be an
interesting series of meetings. A Summer
Bar-B-Que was enjoyed by members on

a pleasant evening where the cooking

was organised by Brian Looker who
tempted the drivers on the raised track
with the aroma of cooking sausages
which were quickly devoured. All this was
accompanied by fairground organ music
which changed to Gilbert & Sullivan
when the home made cheese cake desserts
were served. Brian Apthorpe’s Visitors
Day was another well attended event with
20 locomotives operating during the day.

The range of locomotives was impressive
as well ranging from a diminutive 0-4-0
tank to a mighty Gresley P2. One real eye
catcher was the South East & Chatham
Railway D Class 4-4-0 in full livery which
worked very well.

The Furness Model Railway Club
are continuing to attract new members
which is very good for them and the new
comers have blended in very well giving
much needed assistance on public running
days. The club have had a good year in
terms of the number of visitors to their
site. The upside to this has been adding
an extra day to their running program
because they were getting so many people
asking them if they were open on the
track working day they decided to give it
a try during the school summer holidays.
It has proved to be a good move because
the revenue generated has exceeded that
on their normal weekend running days,
so it is a win win situation all round.
The clubs signal box restoration has also
progressed well and by the time you read
this no doubt it will have been completed.

A superb SE & CR 4-4-0 D
Class working well at the
North London Society
Visitors Day driven by
Andrew Hulse.
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ABOVE

Martin Parham’s wonderful 5" gauge Gresley 2-8-2 P2 steaming well at North London.

The negotiations with the local authority
for the use of the now redundant Boat
House are at an advanced stage and
when hopefully concluded successfully
will provide them with a new spacious
club room and workshop. It will require
some repair work but it sounds like it will
be a very useful acquisition when it is
completed, I look forward to hearing about
this new facility in due course.

Another club who have experienced
good passenger numbers at their track
this year is the Ickenham & District
SME and as well as these days the club
members have been busy maintaining
their semaphore signals by replacing the
fading colour lenses and the operating
air cylinders have also been replaced.
Other maintenance work has included
continued work on the flat roof area
between the workshop extension and the
workshop store. Work is now progressing
on moving the electricity, air and water
supplies to the workshop and steaming
bay area into a new route inside the fascia
which allows the existing metal cable tray
spanning this gap to be removed which has
greatly improved the whole appearance
of the structure. This is an important
aspect of the clubs presentation where the
Chairman remarks in his notes about the
number of complements that visitors pass
on. He comments on the welcome visitors
receive and praises the members for their
contributions to this which does benefit
the club in the community.

BELOW

Members and the committee at
the Lancaster & Morecombe MES are
waiting to hear from the local authority
about their application to acquire their
present site on a long term lease. The
council want to dispose of the site and
the club have applied to take it over. It
will mean of course more work for them
but at least they hope to have a long
term and secure tenancy. I hope they are
successful as it is a great railway and well
maintained by members. Geoff Martell
has taken over as Chairman until the
AGM in October because Martin Sams
had to stand down earlier in the year. He
notes in his newsletter page how busy
the year has been with two successful
events on consecutive weekends being
well supported by members and visitors.
One of their members has visited the
fabulous railway at the Swiss Vapeur Parc
at Le Bouveret and comments how many
volunteers they seem to have to run this
large railway which is open 7 days a week
from March until November. I know what
he means having been there a couple of
times myself.

One society who is continuing to thrive
is the Peterborough SME who despite no
permanent site still attend many local
events with their portable track, while
evening meetings held in All Saints Church
Hall and cover a wide range of topics.
Some of the other attractions they attend
in their area include the Boston Steam
Fair and the Botolph Green Fun Days as

A rare model was this 5" gauge War Department 2-8-0 The Royal Marines. All photos by Owen Chapman.
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well as the National Festival of Railway
Modelling held in Peterborough each
year in October. Regular Bits and Pieces
Evenings bring together a good selection
of items to inspect and discuss. The latest
PSME website has been developed by
Brain Parker to replace the former Club
Chat and quarterly newsletter and Brian
has rashly promised to update the website
on a weekly basis. The club committee are
still trying very hard to find a piece of land
that the club can acquire and on which
they can build a new track and clubhouse.
I can imagine how difficult this must be for
them, having been involved with my own
club some years ago, to do the same thing.
I hope they will be successful and that the
club continues to progress.

A couple of very enjoyable days at the
Wirral MES have seen the club provide
the North West Air Ambulance team with
a sales table to raise funds for the group.
Attending with them was the Paramedic
Pup who proved to be a very popular
character with the youngsters of all ages.
The pup was kept busy all afternoon both
riding on the trains and having lots of
selfies taken with the visitors. A good
amount was donated which made the day
a very worthwhile event. The members day
in June was another successful occasion
with both the ground level and the raised
track being fully used all day. A good
lunch was enjoyed by all and the new
benches were fully used by members who
to quote the webpage enjoyed “a good
sit” during the day’s activities. Many
good compliments were received by the
club. During the year the usual routine
maintenance has been carried out along
with the club loco “ Little Cliffy” which
has received a new petrol engine. One of
their long serving members Les Dobbing
celebrated his 90th birthday at the club
with a splendid cake and candles and a
chorus of “Happy Birthday to you” by
fellow members.

Progress is continuing at the Worthing
& District SME on the new Toilet Block
with the external walls well underway
and new concrete paths have been laid all
round the clubhouse which provides access
all round the building. Fund raising for
this project is continuing while they wait
for a decision from the Lottery which was
expected on the 23rd September, but they
have already raised an amazing £10312
towards the cost. Two new unbraked
riding carriages are making progress in
the workshop along with two more sets
of braked car footrests which have been
completed. Three cars are now ready to
use. Worthing have strong links with the
local community and earlier in the year
they hosted a group from the Worthing
Childminders Association who enjoyed
lots of train rides. The club also supported
the local Fire Services at their charity day
by providing their portable track. The
club have a regular charity day again in
September when they will be fund raising
for the Kamilia Kids a local group who
cater for youngsters with complex needs. l
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Low Temperature, Medium Temperature and High Temperature
Silver Solder in a variety of sizes to suit every job. All fully
labelled stating alloy, size and specification, - you know exactly
what you are buying. All from stock for immediate despatch.

The full range of Sievert Heating Equipment all from stock for
immediate despatch.

Who else can offer the benefits of 100 + years of
brazing experience? It’s what sets us apart.

NOW AVAILABLE; OXY/ULTRAMAPP KIT.
Free yourself from expensive cylinder rental and
administration charges. Can be adapted to
oxy/propane.

Get exactly the advice, technical support and equipment from YOUR
leading distributor of brazing and soldering materials and torches.

Peter’s Railway

Email ir Web www.

PetersRailway.com

BooKs FOR CHILDREN WHO LOVE TRAINS

Chris Vine's series of books tell the story of Peter and Grandpa building and operating a railway across their farm.
With adventures, stories from the old railways and real engineering, these books feed inquisitive minds!

g

m, !eam and Speed

Caught in a storm, two young girls
dry out in a locomotive.
Cheekily, they end up stealing the train! The 4" Little book for younger readers.
Out Now Out Now

l -
- = - - - -

'—1-——'

U'I'aﬂpa Goes Bananas

The children and Grandpa play trains
on an epic scale.

e Four Seasons
Adventures on the railway though the year.
A new engine, raising money for charity

and the Ghost Train Party !...
\

CHRISTMAS GIFTS

“These unique books, written by an engineer,
combine stories and adventures
with real engineering.

Perfect gifts for children...”
For signed & dedicated copies and special offers

PetersRailway.com

Due out in December...

e
—

Story Technical History Adventure
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SPECIALIST PUBLISHERS
FE OFTECHNICALAND
s MODELLING BOOKS

OUR BEST SELLERS

Our range includes books on the followi ’

H Aeromodelling

H Boilermaking

m Casting & Foundry Work

m Clockmaking

m Electric Motors

m Garden Railways

EHorology

H Hot Air Engines

HIn Your Workshop

EIndustrial Archaeology

mLathe Work

® Marine Modelling

B Model Engineering

B Model Steam Locomotives MO

B Model Steam Road Vehicles

u Soldering, Brazing & Welding

m Standard & .
N Gauge Railways .

m Stationary Steam Engines

EToolmaking

ETractors & Stationary Engines

®Woodworking

ORDER NOW

www.teepublishing.co.uk

ORCALL 0n 01926 614101
or write to TEE Publishing, The Fosse, Fosse Way,
Nr. Leamington Spa, Warks. CV31 1XN

Friday 19"to
Sunday 21%
January 2018

ALEXANDRA PALACE, LONDON

PROJECTS FC
YOU.

E ND MARINE

BOILERS
i

LONDON MODEL
ENGINEERING EXHIBITION

www.londonmodelengineering.co.uk
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Centrifugal Casting & Mould
Making Machines, White
Metal Melting Pots &
Hand Casting Alloys
Polyester,
Polyurethane
& Epoxy Resin
 £)

27 Warren Street, London, W1T 5NB &
3 Pipers Court, Thatcham, RG19 4ER

January issue

on sale
December 21st 2017

Garden Railway Specialists

Exclusive to GRS, the last available stock of these ready
to run Kingscale 5 inch Gauge Coal Fired Locos, they’re
selling fast so don’t delay!

14xx 0-4-2T Only one of each in
GWR Green, & BR Black £4995.00

Jubilee 4-6-0 In stock now, the last
7 available.‘Galatea’ in LMS Maroon
or BR Green, Leander in M or G,
Warspite in M, Trafalgar in M or G
£10995.00

Garden Railway Specialists Ltd
Station Studio, 6 Summerleys Road, Princes Risborough, Bucks, HP27 9DT

E-mail: sales@grsuk.com Website: www.grsuk.com Tel: 01844 - 345158
Monday - Friday 09:00 - 17:30hrs Saturday 10:00 - 16:00hrs
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A SIMPLE STEAM LOCOMOTIVE

for beginners - or the
more experienced, to build!

“Ellie” The Steam
Tram
Allison « £13.90

“Ellie” the steam tram engine, whose
construction is described here, is a
very simple |6mm scale live steam
locomotive to build. It is a superb first
project for any newcomer to model
engineering - or as a quick-build model
for the more experienced, possibly as a
gift for a young steam minded relative.

Whilst not a model of a particular
prototype, “Ellie” follows the pattern of
many steam tram engines built by Beyer-
Peacock, Dick Kerr and other builders,
with a vertical engine driving the leading
axle, connecting rods to the second axle
and a boiler placed behind the engine, all
covered by a simple canopy. No castings
are required so this is a cheap model to
build.

Power is provided by one single-acting
cylinder oscillating engine, with steam
coming from a simple pot-boiler, fired by
meths. “Ellie” is suitable for [6mm

G scale and the wheel
ENGINES THAT RUN  &ibe iy adusced to run on either
32 45 k. Th
F R O M B O D Y H E AT ori‘,‘;ir:a?l1 d:.:ign wan:n;utﬁ?suhg:d :Za; serie:

of articles in Australian Model Engineering
magazine, and has drive from the engine
to the leading axle by a train of Meccano
gears.The author subsequently drew up
a variant with jackshaft drive which only
needs two easily sourced gears, and
drawings for this are also included, as is a
design for an alternative form of
displacement lubricator.

The basic design of “Ellie” is so simple
you can modify the design in appearance
and mechanically, experiment with other
layouts, drives, engines and so on.

Full drawings and building instructions, as
well as photographs of parts and machin-
ing set-ups are included - now you can
build your own live steam locomotive!

Sixty-four page high quality A4 paperback.
Price shown INCLUDES U.K. Post & Packing

Overseas postage automatically calculated if you order online.
If ordering by post and paying by cheque or Postal Order, please make this payable
to: Camden Miniature Steam Services

CAMDEN MINIATURE STEAM SERVICES

Barrow Farm Rode Frome Somerset BAI|l 6UB UK

Choose from kit or assembled at

Buy online at: www.camdenmin.co.uk
WWW.STIRLINGENGINE.CO.UK B 4 or phone 01373 830151 to order
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THE SOUTH’'S MAJOR SHOWCASE OF

MODELLING... NOT TO BE MISSED!

FRIDAY 19t to
SUNDAY 2|+
JANUARY 2018

A GREAT DAY OUT FOR ALL AGES

LONDON MODEL
ENGINEERING EXHIBITION

Alexandra Palace, London, N22 7AY Book your tickets online at

0T BEYo T B ST E VA ARV EVAR LT BE (VT BNV GE VAN www.londonmodelengineering.co.uk

The South’s Largest Model Engineering Exhibition returns in January from the 19th to 21st. It is regarded as one
of the leading model shows in the UK and attracts over 14,000 visitors.

Over 45 clubs and societies present displaying nearly 2,000 different exhibits covering a wide range of modelling
interests. In addition to all the displays, there will be lots of activity taking place in the Model Active Zone with the
extensive Tamiya RC trucks display, aircraft and helicopters in the flying zone and other working models.

If you are a modeller yourself you will find over 55 leading specialist suppliers
present offering all the items needed for your hobby and you’ll be able to purchase
virtually anything you need.

We hope that you decide to visit and that you will find something amongst the wide
range of models on display to admire.

*ONLINE TICKETS www.londonmodelengineering.co.uk

Discounted tickets are available via our website until Sunday 2|st January 2018 at|0am.

There are two delivery options;

« E-ticket (Print-at-home) (Transaction Fee £0.00) Your tickets will be attached to your
confirmation email. Please ensure you bring printed copies of your tickets to the event, as you
will not gain access to the venue without them.

» Standard Delivery (Transaction Fee £1.50) Your tickets will be delivered to the address you

q specify. These will be dispatched from | month prior to the event.

S_e_nlor Please call SEE Tickets on 0871 3861 | 18 if you would like to book a ticket by phone or have any
Citizen/ questions when booking your tickets. Calls cost |3p per minute plus network extras. Meridienne
Student Exhibitions cannot process any telephone orders for this exhibition & you must call SEE Tickets.

If you have any general queries other than to order tickets please call 01926 614101.

*FULL PRICE TICKETS
These are available on the day of your visit from the cash box. Ticket office opens at 9am each
morning.

ONLINE
TICKETS*

FULL PRICE
TICKETS**

TICKET

LEADING SHOW OF ITS KIND OVER 55 KEY SUPPLIERS TO SEE OVER 45 CLUBS & SOCIETIES PRESENT
NEARLY 2,000 MODELS ON DISPLAY EXCITING DEMONSTRATIONS LIVE ACTION IN THE MODEL
ACTIVE ZONE IMAGINEERING FOUNDATION TO TALKTO YOUNG ENGINEERS
PASSENGER RIDES BEHIND THE 5" GAUGE STEAM LOCOMOTIVES

www.londonmodelengineering.co.uk




LYNX MODEL WORKS

LYNX MODEL WORKS
Dovecote House, Main Road,
Maltby Le Marsh, Alford, Lincs,
LN13 0JP
01507 206006

www.engineeringinminiature.co.uk
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WILLIAMROWLAND CASTING ALLOYS

With over 180 years of experience, we're proud to be one of the oldest trading
metal companies in the world. We strive for excellence, innovation, quality and
service at the core of everything we do.

www.william-rowland.com e: info@william-rowland.com

WORLD OF RAILWAYS

The online home of leading railways titles

+ Find out about our leading exhibitions
The London Festival of Railway Modelling

The National Festival of Railway Modelling
The Festival of British Railway Modelling

e Exhibition Diary
 Trade Directory
* Competitions

www.world-of-railways.co.uk
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DECEMBER DIARY

at Avoncroft Museum.

Bromsgrove SME. Candlelit
Christmas event from 18.00pm

Chesterfield MES Santa Specials
at Hady 11-30am — 15.00pm pre
booked tickets only.

Lancaster & Morecombe MES
Informal Evening for members
discussions at Cinderbarrow.

West Cumbria Guild of ME
Christmas Special at Curwen
Park from 10.30am.

“Santa at the Mill” Public
running at Waltham Mill
10.00am — 14.00pm.

Grimshy & Cleethorpes DMES.

Crawley MES. Public running
at Goffs Park Light Railway
10.00am — 13.00pm.

Bristol SMEE Ladies Night at
Begbrook. Talk about The Land
Army Girls of WWII 19.00pm.

Ickenham DSME. Public running
in the village 12.00noon — dusk.

Fylde SME. Public running
at Thornton Cleveleys from
13.00pm FY5 4AE.

Surrey SME Santa Specials at
Mill Lane Leather head from
11.00am.

Worthing & DMES. Public
running with Father Christmas
at Field Place from 14.00pm.

Wolverhampton MES. Portable
track at Cup Cake Lane Tettenhall.

Bedford MES. Santa Specials
from 10.30am pre booked tickets
only Summerfields Railway.

Guildford MES Christmas
Special Public running in Stoke
Park 11.00am — 15.00pm.

Bure Valley Railway Steam

from 09.00am.

Trains to Santa at Aylesham

Halesworth DMES Sunday
Steam Up from 10.30am.

Specials from 11.00am pre
booked tickets only.

Echills Wood Railway Santa

Norwich SME Santa Specials in
Eaton Park 11.30am — 14.30pm
pre-hooked tickets.

every weekend.

East Herts MR. Public running
at The Van Hage Garden Centre,

North West Leicester SME Santa
Special Open Day at Coalville
13.00pm — 16.00pm. LE67 5BZ.

Great Hamwell 10.30am — 16.30pm

Gauge 1 MRA Vintage Trains

North Wilts SME. Public running
at Coate Water Park 11.00am —
dusk and every Sunday.

Sutton Coldfield MES Santa
Specials at Little Hay from
11.00am pre booked tickets
only.

SMEE Competition Day and
Christmas Party at Marshall
House from 14.00pm.

Wirral MES Santa Specials
at Royden Park 14.00pm —
16.00pm ticket only.

Rugby SME. Public running
at Rainsbrook Valley Railway
15.00pm — 18.00pm.

Nottingham SMEE Winter
Steam Up and Visitors Rally at
Ruddington from 11.00am.

South Durham SME Portable
Track at Head of Steam Museum
Darlington 10,00am — 16.00pm.

Bournemouth SME Santa Run
from 11.00am at Littledown
Park.

Westland & Yeovil DMES Track
running at Yeovil Leisure Centre
11.00am — 16.30pm.

Chelmsford SME Santa Specials

Chesterfield MES Photographic
& Work in progress Competition
Night at Hady from 19.30pm.

Group Get together and Train
Show at Avoncroft Arts centre. H

Santa Specials 11.00am —
ggzéaggt Dave Orchard On 01527 15.30pm tickets only.

: : E Reading SME. Public running at
Basingstoke MES. Public
running at Viables Craft Centre Prospect Park from 13.30pm.
11.00am — 15.00pm. Rochdale SMEE. Public running at

Bournemouth MES. Public Springfield Park from 12.00noon.

running at Littledown Park B Sale Area MES. Public running
11.00am — 15.30pm. at Walton Park from 12.00noon

Bristol SME Santa Specials every Sunday.

at Meteor Way 10.30am —
16.00pm pre booked tickets
only.

Frimley & Ascot LC Santa
Specials 11.30am — 14.30pm . -
pre booked tickets only. High Wycombe MES Boxing

Leicester MES Santa Specials Day Steam Up fr-om 11.00am.
in Abbey Park 10.30am and m Leeds SMEE Boxing Day
15.00pm. Ticket only. Steam up at Eggborough from

Mode! Railway Club Open 10.00am.

Sunday and Mini Exhibition m Leyland SME Boxing Day Mince
12.00 noon — 17.00pm pre Urmston & DMES. Public running at Keen House 11.00am — Pie & Steam Up Worden Park
booked tickets only. Ashton Park. at Abbotsfield Park 10.00am — 16.00pm. from 10.30am.

Cardiff MES Santa Specials at 16.00pm every Sunday. m Taunton SME Santa Specials South Cheshire MES Christmas
Heath Park. 11.30pm — 16.00pm E Wirral MES. Public running at Charity Trains at Vivary Park Steam Up at Willaston from
pre booked tickets only. Royden Park 13.00pm — 16.00pm. 12.00noon — 15.00pm. 11.00am.

Pinewood (Wokingham) MR m Grimsby & Cleethorpes MES

Boxing Day Public Charity
Day run Waltham Mill from
10.00am.

Details for inclusion in this diary must be received at least EIGHT weeks prior to publication. Please ensure that full information is given, including the full address of
where every event is being held. Whilst every possible care is taken in compiling this diary, we cannot accept responsibility for any errors or omissions.

ENGINEERING | JUST £16
in Miniature by irect ebit

2 EASY WAYS TO SUBSCRIBE

www.engineeringinminiature.co.uk ENGINEERING in MINIATURE | DECEMBER 2017 m



CLASSIFIED ADVERTISEMENTS

RATES: Display box: £10.50 for scc (plus VAT) (min 25mm), Classified lineage 70p per word (inc.VAT) (min 20 words)
All classified advertisements must be prepaid. ALL ADVERTISEMENTS SUBJECT TO VAT AT RATE AT TIME OF PRINT

Vol. 18 No. 7 (Jan 1997) to Vol. 2 No. 4 (Oct 2000)

BACK ISSUES

Vol. 1 No. 1 (Apr 1979) to Vol. 18 NO. 6 (DEC 1996) .....veurrrreresmssrssssssssssssssnens £2.20 each

£2.40 each

Vol. 22 No. 5 (Nov 2000) to Vol. 28 No. 3 (Sep 2006) ...
Vol. 28 No. 4 (Oct 2006) to Vol. 30 No. 6 (Dec 2008)
Vol. 30 No. 7 (Jan 2009) to Vol. 18 No. 6 (Jun 2011).
Vol. 33 No. 1 (Jul 2011) to Vol. 34 No. 2 (Aug 2012).
Vol. 34 No. 3 (Sep 2012) to Vol. 36 No. 6 (Dec 2014)
Vol. 36 No. 7 (Jan 2015) to Vol. 38 No. 2 (Aug 2016)....

Early issues may be facsimiles (Photocopies - not original)
Individual issues postage (UK) — quantity/cost 1/£1.35 2-3/£1.75 4-5/£2.35 6-12/£2.95

ANY 12 ISSUES pre-1997 for £21.00, 1997-2006 for £28.00, 2007-2012 for £32.00

BOUND VOLUMES (All subject to availability - no stock of Volume 1):

Volumes 2-19 inc. £32.95 (F) each, Volumes 20, 21 & 22 £35.95 (F) each

Volumes 23-25 inc. £38.95 (F) each, Volumes 26-37 £42.95 (F) each

Allvolumes, Unbound, Loosebound or Bound are subject to availability

UK Postage £5.95 per volume. Order over £50.00 sent free. Overseas postage please enquire.
ORDER NOW www.teepublishing.co.uk or Call 01926 614101
TEE Publishing, The Fosse, Fosse Way, Nr. Leamington Spa, Warks. CV31 1XN

...£2.60 each

£2.70 each
£2.95 each
£3.10 each EXCLUS'VE
£3.30 each IMPORTERS FOR

...£3.50 each

www.model-engineering.co.uk
Email: mep1@btconnect.com

Manufacturer of 5 inch gauge
diesel outline battery electric locos
and accessories

TO ADVERTISE HERE
CALL ALLISON ON

01778 395002

LASER CUTTING

All Locomotive & Traction Engine parts.
Your drawings, E-files, Sketches.
e: stephen@laserframes.co.uk
m: 0754 200 1823
t: 01423 734899 (answer phone)
Well Cottage, Church Hill, North Rigton, Leeds, LS17 0DF

www.laserframes.co.uk

Tel: 01780 740956

Precision machines made in Germany

for the discerning engineer!

We regularly ship worldwide

Plaase contact us for stock
riease contact us for steck

levels and more technical detail

All of our prices can be
found on our website

sales@emcomachinetools.co.uk

www.emcomachinetools.co.uk

John Sutton Books & Models ‘

Specialist in Industrial and Narrow Gauge Railways

Now in stock Bundaberg Green or Yellow livery
Manual £1578, Accucraft W&L No 14 in Green £1800
Manual R/C £2100
Stock changing daily - Check website for details
Many more second hand locos in stock
Check website for availabilty

66 Carthorse Lane, Brockhill, Redditch,
Worcestershire B97 6SZ

Tel: 01527 67696 - Mob: 0779 8924575

www.johnsuttonbooksandmodels.co.uk
johnsutton3@sky.com

ADVERTISERS’ INDEX

BRITAIN'S FAVOURITE PHASE CONVERTERS

STATIC CONVERTERS, ROTARY CONVERTERS
INVERTERS
MOTORS, INVERTER-MOTOR PACKAGES
PRICES FROM £106 + VAT

0121 7084522 or FREEPHONE 0800 0352027
transwave @ powercapacitors.co.uk
www.transwaveconverters.co.uk

MADE IN BRITAIN BY A 100% BRITISH OWNED COMPANY
3-YEAR WARRANTY ON ALL CONVERTER PRODUCTS
BS EN 9001:2008 QUALITY ASSURED MANUFACTURING ENVIRONMENT

CE MARKED PRODUCTS COMPLIANT WITH EMC REGULATIONS,
THE LOW VOLTAGE DIRECTIVE and BS EN 1SO 61000-3-2:2006.

VIEW MODELS

We trade in locomotives and traction engines
in the model engineering scales. We have
various models in stock for which a list is

available on request. We are also interested

in purchasing models and can provide a
repair and restoration service for those
without facilities.
Telephone 01252 520229 or e-mail:
viewmodels@yahoo.co.uk

Iseasteamdesigns.uk

5” Gauge M&GN “Melton”
Now building 5 Gauge M&GN Railway
‘MELTON’ Class 4 4 2 Tank Locomotive.

Built to order.

Easy payment terms available.
Contact lan at iseasteam@gmail.com or
mobile 07511 198943
for more information.

PHONE FOR FREE LIST
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17D Miniatures 40
Abbots Model Engineering..........ccoveeeeeceeees 6
Alec Tiranti 40
Camden Miniature Steam Service.............. 41
Christopher Vine

College Engineering Supply
Cup Alloys (Metal Joining Ltd)
Doug Roseaman Engineering..........cceceveeune
Dream Steam Ltd 5
Garden Railway Specialists ........ccoeoeererreeunens 40
Greenwood Tools
GS Model Supplies Ltd
Home & Workshop Machinery...
Horley Miniature Locomotives
Iseasteam
Items Mail Order Ltd
John Sutton Books And Models
John Winter & Co. Ltd..crreeeerreecnnannes 41
Kontax Engineering Ltd ........ccccooevemerrnsrenenens 41
Laser Cutting
Live Steam Models Ltd
Lynx Modelworks
Macc Model Engineers .
Maxitrak Ltd 6

Meridienne Exhibitions Ltd..........cccoeeveenecrennne 7
Model Engineering Supplies (Bexhill)......... 46
Phoenix Locomotives Ltd........cecomervererenenens 43
Polly Model Engineering Ltd........ccoccccuumneceees 7

Power Capacitors Ltd
Pro Machine Tools Ltd...

Silver Crest Models Ltd 23
SPGTools 44
Station Road Steam 47
Stuart Models 2
Tee Publishing Ltd........ccoecnmernnrirnrrenenes 39&46
The Steam Workshop (Hewson Models).......4
Tracy Tools Ltd 4
View Models

Walker Midgley Insurance
William Rowland Ltd

www.model-engineering-forum.co.uk



STATION ROAD STEAM

ENGINEERS ' LINCOLN

LOCOMOTIVE BUILDERS - BOILERMAKERS

Full-size and miniature engines of all types bought, sold and part-exchanged

7 1/4 INCH GAUGE “BRIDGET”
A well made "Bridget" to Ken Swan's popular
design - this engine was built in the 1990s. Nicely

detailed and finely finished, the engine is in pretty

much ex-works condition with a single steaming
under its wheels. In this gauge "Bridget" makes
an easy to handle locomotive. Silver soldered
copper boiler by Swindon Boilers. £6750

2 INCH SCALE BURRELL GOLD MEDAL
An execptionally well-built Burrell Gold Medal
Showmans tractor to the MJ Engineering design.
The work of a highly experienced engineer, the
engine took awards at both the London and
Midlands Model Engineering Exhibitions,
including the Aveling-Barford Trophy, best in
class for road vehicles and a silver medal. £8950

7 1/4 INCH GAUGE SOUTHERN SCHOOLS

Silver soldered copper boiler, 90 psi working pressure, feed by twin injectors.
Cast iron cylinders with piston valves actuated by Walschaerts gear, screw
reverser in the cab. Twin mechanical lubricators. Vacuum fitted with ejector,
gauge and brake valve. Good-sized whistle mounted under the off-side running
board. An older engine, robustly proportioned in Greenly fashion, build is
functional rather than decorative. The engine has been running this year at the
owner's club, next hydraulic test due December 2019. £8950

5 INCH GAUGE AD60 4-8-4 + 4-8-4 GARRATT
Fit and finish of the motion and valve gear is good, the engine runs very freely
and - as expected - shows little sign of wear. Superheated steel boiler with
expanded tubes, 90psi working pressure. Feed by three injectors, twin double-ram
axle pumps and steam pump with auxiliary hand pump in the rear tank. Four cast
iron cylinders, simple expansion with piston valves actuated by Walschaert's gear,
screw reverser in the cab, four mechanical lubricators. Length 148 inches

£8750

5 INCH GAUGE POLLY “CAROLINE”
Silver soldered copper boiler, built 2012, 90psi
working pressure, feed by injector and axle pump
with auxiliary hand pump. Cast iron cylinders
with slide valve actuated by Hackworth valve
gear, pole reverser in the cab. The engine is in
good condition, well painted and mechanically in
good order. £4750

4 INCH SCALE BURRELL

The engine is in good order and runs well.
Welded steel boiler by Cope Engineering,
expanded tubes, 120psi working pressure. Feed
by mechanical pump and injector, twin
Ramsbottom type safety valves. Cast iron
cylinder with slide valve actuated by

Stephenson's gear. £15,750

We keep a large, constantly-changing stock of second-hand in all scales and gauges. We are
always interested in buying engines - from part-built through to exhibition-winning models.

NEW BUILD LOCOMOTIVES

“‘STAFFORD” & “FELDBAHN?”

We build a range of narrow gauge inspired locomotives in a variety of styles

and sizes - from 5 inch gauge engines that fit into an estate car up to 10 1/4 inch

gauge engines weighing over half a ton - suitable for all applications, from

small garden railways to large commercial operations. Designed and built at our
works in Lincolnshire, see our website for full specifications of the entire range,

PARTS SHOP

We manufacture an ever-growing range of parts and accessories.

safety valves
mechanical lubricators
whistles

vacuum brake valves
reverser stands

fusible plugs

narrow gauge castings
Boilers

For more information please visit
our website

We are always interested in acquiring engines of the type that we sell. If you know of a steam engine for sale, in absolutely any condition,
please let us know. Engines bought outright, or we are happy to take them on a commission sale basis, or pay you a finder's fee if you put

us in touch with an engine which we later purchase.

All engines listed are on our premises, available for inspection by appointment.

For full details, high resolution photographs and video see our website
Unit 16-17 Moorlands Trading Estate, Metheringham, Lincolnshire LN4 3HX - visitors welcome by appointment

email: info@stationroadsteam.com

www.stationroadsteam.com

tel: 01526 328772




OMME AND WORKSHOP MACHLINF ™V
i W

@ 144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 5HS ’
Tel: 0208 300 9070 - Evenings: 01959 532199 - Fax: 0208 309 6311
www.homeandworkshop.co.uk < sales@homeandworkshop.co.uk
Opening Times: Monday-Friday 9am-5.30pm « Saturday Morning 9am-1pm
10 minutes from M25 - Junction 3 and South Circular - A205 MYFORD Super 7B
Lots of aluminium - just in! Beautifull ks

very nice!

Nice!

Emir
48" hench
hadd +4 vies
Boxfor ":‘.:!
X MYFORD!GENUINE PARTSZ " £5750
£1725

Purchased from Nom'ngham" aculate!
@ rId slllj per 7B

athe

Colchester Triumph lathe

olsan Reelers40” powered
rolls ; @

[ 1
""'Vﬂl- Bambifsilentfcompressor (241}

Buffalo tu &R vertical

linisher +

@ OP E N DAYS extractor

@ Friday 29th and
Saturday 30th

@ December;

Special deals!
10AM till 4PM
@ See Web site for details as new!

As NEW @
Original

Myford!

Hegner Multicut
SE fretsaw

veryinice!

D

Machines

@ convex & concave
@ Well equipped!
Startrite 18-5-10

@ metal cutting @

Myford @ @ Just arrived!
Microme
iy Special Boxford VM30 mills

0-16" e MS{ordﬁ:&/ @ Harrison M300 lathes ”

7 yrord M| - Harrison M250 3000rpm lathe
Y £30

e%Zh nose c Bsrlll ;«: Zeﬁlf}%s T;E/UEF&G:JJISEE) Colchester Colt 40”centre lathe

various!

Please PHONE to check availability or to obtain our list Myford 254 lever collet chucks
DISTANCE NO PROBLEM!  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT L, <875 [New/evenleasierjtoluse)Web)site]
SHIPPING "% qgle Model 3 surface grinder
WORLDWID

‘Myford Super 7B & ‘Super 7 large bore”




