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• Make a corner shop
• Customise your wagons
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• Improve old rolling stock
• Build a brass kit
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Terrain System

The Terrain System includes all the products you need to model realistic terrain. These products all 
work together to make it easy to build any type of terrain for your layout, displays and other projects.

Shaper SheetTM 

A unique terrain building material, the pliable sheet holds its form without understructure and can be 
shaped to create any level of detail. 

•  Easily shape and reshape any type of terrain
•  Strong, pliable and holds high detail
•  Mechanically bonds with plaster
•  Great for layouts, dioramas and arts and crafts
•  Online Tutorials - click on the YouTube logo on our homepage for tutorial videos

Simply cut the Shaper SheetTM (WC1178, 
WC1179) into any shape or size.

Form as much or as little detail as you want. Finish your model with or without Shaper 
SheetTM Plaster (WC1180).

Use the Carving Tools (WC1185) with Carving Plaster (WC1198) to carve rock formations!

321

                             Carving Tools (WC1185)                        Plaster Mixing Set (WC1187)                                       Earth ColoursTM Kit (WC1215)

WHY NOT 
TRY!

Model, Collect & Create 
Please visit www.bachmann.co.uk to view tutorial videos
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TOWER BRASS LOCOMOTIVES
R.T.R in unpainted brass/factory painted

GWR/BR King......................................£900.00
GWR/BR Railcar 19-33........................£550.00
GWR/BR Parcels Railcar No.34............£550.00
GWR 1361 Early black chassis............£525.00
GWR/BR 1361 Late black chassis............£525.00
LY/LMS/BR Pug black.........................£450.00
LNER/BR J39 0-6-0 black...................£925.00
GWR/BR 8750 Pannier black chassis.. £525.00

TOWER BRASS COACHES
Fully assembled in unpainted brass

GWR/BR Collett D127 brake 3rd.......... £235.00
FULLY FINISHED R-T-R LOCOS

L&Y/LMS/BR Pug 0-4-0T............from £525.00
GWR/BR 1361 0-6-0ST...............from £695.00
GWR/BR 8750 Pannier tank........from £695.00
GWR/BR King 4-6-0..................from £1260.00
GWR/BR Razor Edge railcar.................£835.00
GWR/BR Parcels railcar.......................£810.00
LNER/BR J39 0-6-0..........................£1075.00
LMS/BR Original Patriot....................£1650.00
B.R. V2 2-6-2 ...................................£1640.00

Over 100 R-T-R locos available off the shelf
GLADIATOR LOCO KITS

GTR18 LMS/BR de-streamlined Duchess.£395.00
GTR19 LMS/BR non-streamlined Duchess.£395.00
GTR20 LMS/BR Princess���������������������� £395.00
GTR21 LMS/BR Rebuilt Royal Scot������� £345.00
GTR24 LMS/BR Original Patriot........... £345.00
GTR25 LMS/BR Rebuilt Patriot............ £345.00
GTR28 LMS/BR 2P 4-4-0.................... £315.00
GTR31 LMS/BR Lemon 0-4-4T........... £235.00
GTR44 LNWR/LMS/BR Coal Tank 0-6-2T��£225.00
GTR48 LNWR/LMS Crane Tank������������� £205.00
GTR50 LNER/BR Beyer Garratt 2-8-8-2��� £595.00
GTR53 LMS/BR 8F 2-8-0 & rivetted tender.£345.00

JAVELIN LOCOMOTIVE KITS
JLK3 GWR/BR Dukedog 4-4-0............£325.00
JLK5 SECR/SR/BR D Class 4-4-0........£305.00
JLK6 G.W.R Dean Goods 0-6-0...........£295.00
JLK7 SECR/SR/BR C Class 0-6-0........£295.00
JLK11 LMS/BR Long Fire Box Black Five..£345.00

MERCIAN LOCO KITS
SG5 LNER/BR J94 Austerity 0-6-0ST...£180.00
GW2 GWR/BR 14xx Autotank.....................£175.00
ML11 M.R. Spinner 4-2-2..........................£295.00
TOWER COLLECTION (D.J.H) BEGINNERS KITS

Includes wheels, gears and motor 
TC1 Class 02 0-4-0 Diesel Shunter......... £240.00
TC3 Andrew Barclay 0-4-0 Steam Shunter.£240.00

TOWER COLLECTION LOCO KITS
Require wheels, gears and motor

TC2 LMS streamlined Coronation�������������£525.00
TC4 LMS/BR non streamlined Duchess����£525.00
TC5 LMS/BR de-streamlined Duchess�����£525.00
TC6 LMS/BR Sir William Stainer���������������£525.00
TC7 LMS/BR Black Five 4-6-0������������������£525.00
TC14 LMS/BR Stainer 8F 2-8-0����������������£525.00
TC16 LMS/BR Duchess with sloping firebox�£525.00

D.J.H LOCO KITS
K300 B.R Standard 84xx 2-6-2T......... £345.00
K301 B.R Standard 2MT 2-6-0........... £395.00
K302 LMS/B.R Ivatt 2-6-2T................. £345.00
K303 LMS/BR Fairburn 2-6-4 T������������ £345.00
K310A LNER/BR A3 with Corridor tender..£575.00
K317B BR Britannia with BR1/1A tender..£575.00
K324B B.R 9F 2-10-0 BR1B/BR1C...... £575.00
K326 B.R Class 03 complete kit.......... £395.00
K336 LNER/B.R Peppercorn A2........... £535.00
K338 LNER/B.R G5 0-4-0T.................. £395.00
K340 B.R Class 14 complete kit.......... £395.00
K344 NEW LNER/BR Hunt Class 4-4-0.£475.00
K345 NEW LNER/BR Thompson A2/1��� £556.00

PECO LINESIDE KITS
LK704 Wooden lineside hut kit..............£19.00
LK705 Brick lineside hut.......................£19.00
LK709 Ground Level Signal Box............£27.25
LK735 GWR Yard Crane.........................£20.50
LK741 GWR spear fencing....................£10.50
LK 742 GWR spear fencing ramps.........£10.50
LK743 Field fencing and gates................£9.45
LK745 Telegraph Poles (4)......................£6.00 
LK749 Loading Gauges (2)....................£11.85
LK750 Single track level crossing gates....£19.25
LK758 Platelayers tools...............................£6.10
LK759 Platform lamps (4)............................£8.35
LK760 Telephone boxes (2)..........................£8.35
LK761 GWR Station seats (4) ......................£7.90
LK762 MR/NER station seats (4)..................£7.90
LK763 SR/BR Station seats.........................£7.90
LK764 Bicycles (8).......................................£7.90
LK790 GWR home or distant signal.......£17.75

SLATERS BR WAGONS AND VANS
7062 B.R 12ton Vanwide.......................£37.50
7063 B.R Standard Van.........................£37.50
7064 B.R 12ton Standard/Flat Van........£37.50
7065 B.R Meat Van...............................£37.50
7066 B.R. Insulated Van........................£37.50
7067 B.R 13 ton conflat ‘A’...................£33.75
7069 B.R Lowfit Wagon........................£33.25
7070 B.R 12 ton Palvan........................£37.50
7071 B.R 13 ton High Goods Wagon.....£33.25

PECO WAGON KITS
W601 GWR Toad brake can...................£38.75
W602 GWR Permanent Way brake........£38.75
W603 GWR 6 wheel brake....................£40.50
W604 GWR 4 plank open......................£32.50
W605 GWR Steel Open.........................£32.50
W606 GWR 10 ton Van..........................£39.75
W607 BR 16 ton Mineral wagon............£40.50
W608 BR 27 ton Iron Ore wagon...........£39.75
W609 BR 20 ton Pig Iron wagon...........£39.75

PECO ‘0’ GAUGE TRACKWORK
SLE786BH Curved R/H Point.................£52.25
SLE787BH Curved L/H Point.................£52.25
SL700BH 12 yards flexitrack.................£76.95
SLE791BH Right Hand Point..................£41.95
SLE792BH Left Hand Point....................£41.95
SLE797BH Y Point.................................£41.95
SLE790BH Double Slip..........................£87.95
SL10 24 metal railjoiners........................£2.65
SL11 12 insulated railjoiners...................£2.65
SL740BH Buffer stop..............................£2.65
TP1 Long Track pins (15mm)..................£3.25
ST700 Box (6) 393mm straight.............£43.25
ST725 Half circle 1028mm radius curves...£46.00
NEW Setrack R/H Point.....................................TBA
NEW Setrack L/H Point......................................TBA

HELMSMAN CONTROLLERS
CF5A 5amp Single Controller................ £155.00
RM5 Remote handset for above............ £40.00

H.M.R.S. TRANSFERS
H1 L.M.S. gold loco and coach..............£20.00
H2 L.M.S. yellow loco and coach...........£20.00
H2A L.M.S. black style/Crewe loco........£20.00
H3 L.M.S. loco lining.............................£20.00
H3A L.M.S. coach lining........................£20.00
H4 L.N.E.R. green loco and coach.........£20.00
H4A L.N.E.R. black loco and Gill Sands..£20.00
H5 L.N.E.R. loco lining..........................£20.00
H6 L.M.S. goods wagon lettering..........£18.50
H7 G.W.R. loco and coach lettering.......£20.00
H8 G.W.R. loco and coach lining............£20.00
H9 S.R. Maunsell loco and coach lettering..£20.00
H10 S.R. Bulleid loco and coach lettering..£20.00
H11 G.W.R. goods wagon lettering........£18.50
H12 L.N.E.R. goods wagon lettering......£18.50
H13 S.R. goods wagon lettering............£18.50
H14 BR steam loco and coach lettering.....£20.00
H15 BR blue diesel and coach lettering.....£18.50
H16 LNWR/WCJS loco coach & wgn.....£21.00
H17 LTSR/MR/SD/LY/MCR gds lettering....£20.00
H18 N.E.R. loco and coach lettering......£21.00
H20 CB/NB/GSWR/HR/GNSR wgn lettering.£20.00
H22 B.R. mixed traffic/L.N.W.R. loco lining.£20.00
H24 MR/SDJR/LTSR/MGN loco & coach....£21.00
H25 B.R. pre-TOPS wagon numbers etc....£18.50
H26 B.R. pre-TOPS wgn instructions etc..£18.50
H31 Pullman crests, names and numbers.. £21.00
H32 Pullman lining................................£18.50
H40 G.N.R. coach lettering....................£21.00
PARKSIDE WAGON KITS (SAVE 10-25%)

PS14 BR Grampus Ballast wagon..........£32.85
PS15 BR 21 Ton Mineral wagon............ £32.85
PS16 LNER Loco Coal wagon................ £32.85
PS17 BR 12 ton Pipe wagon................. £32.85
PS23 GWR/BR 13 ton open wagon........ £32.85
PS24 GWR/BR 12 ton unfitted van........ £32.85
PS25 BR 24.5 ton mineral wagon......... £32.85
PS26 GWR/BR 12 ton fitted van............ £32.85
PS27 GWR/BR 12 ton open with tarp bar.£32.85
PS28 GWR/BR 12 ton plywood van....... £32.85
PS29 GWR/BR Fruit van........................ £32.85
PS30 BR 16 ton mineral wagon............ £32.85
PS31 BR 16 ton slope sided mineral..... £32.85
PS32 BR 16 ton mineral (ex SNCF)........ £32.85
PS33 BR 8 Plank wooden mineral......... £32.85
PS42 LMS/BR 12 ton open wagon........ £32.85
PS45 LNER/BR 12 ton goods van.......... £32.85
PS46 LNER/BR 12 ton fruit van............. £32.85
PS49 GWR/BR Mica van........................ £32.85
PS100 SR/BR Banana van..................... £32.85
PS101 SR/BR Meat van........................ £32.85
PS104 BR 21 ton coal hopper............... £32.85
PS106 SR/BR Cattle truck..................... £32.85
PS112 GWR/BR Gunpowder van........... £32.85
PS114 LMS/BR Banana van.................. £32.85
Any six for £164.50 saving 25% off RRP

BACHMANN SCENECRAFT BUILDINGS
47040 Diesel Refuelling Point...............£39.95
47047 Hampton Hill Platelayers Hut......£24.95
47203 Low Relief Corner Shop.............£25.95
47004 Provender Store.....Special offer £30.00
47009 Single Engine Shed...Special offer £60.00
47036 Sectional Lineside Hut....................£20.50

DISCOUNT ‘O’ GAUGE

POSTAGE CHARGES
Orders up to £35.00 plus £2.50 p&p.

Orders £35.01 to £150.00 plus £6.00 p&p.
ORDERS OVER £150.00 POST FREE

Overseas orders postage charged at cost.

TOWER MODELS, 44 Cookson St., Blackpool FY1 3ED
Email: sales@tower-models.com

TEL: 01253 623797 or 623799   FAX: 01253 623797
TEL/FAX CREDIT CARD ORDERS WELCOME. WORLDWIDE MAIL ORDER

Visit our well stocked shop, 200 yards from Talbot Rd. Bus Station (Blackpool North 
Railway Station 400 yards). Open Mon to Sat 9.30 to 5.00

Visit our website: www.tower-models.com

HELJAN DELTIC
Green with yellow panels
Ltd Edition original green

RRP £599.99 OUR PRICE £475.00
Last few

HELJAN AC RAILBUS CLEARANCE
Light green with speed whiskers

Dark green with yellow panel
List Price £495.00 

SPECIAL OFFER £299.95

All prices include VAT @ 20%. 
We reserve the right to alter prices without notice.

HELJAN CLASS 40
B.R. Blue with yellow ends

RRP £649.00 OUR PRICE £500.00
Last few

IXION HUDSWELL CLARKE
R.T.R 0-6-0 LOCO
Lined forest green 

RRP £299.00 OUR PRICE £225.00
OR FITTED WITH DCC SOUND £375.00

IXION FOWLER
0-4-0 DIESEL SHUNTER
GWR No1 lined green

or private owner plain green
RRP £299.00 OUR PRICE £225.00

HELJAN DIESEL DEPOT
Two Road Shed RRP £89.00 OUR PRICE £75.00
Extension Pack RRP £39.00 OUR PRICE £35.25
Spare Ends (3) RRP £19.00 OUR PRICE £16.00

See website for details and sizes

NEW HELJAN FALCON
Lime green, green or blue

RRP £699.00 OUR PRICE £550.00

SEND STAMPED S.A.E AND ASK FOR
FREE 40 PAGE ‘0’ GAUGE PRICE LIST.

NEW HELJAN CLASS 60
Railfreight Triple grey sector livery

E.W.S. or Loadhaul
RRP £649.00 OUR PRICE £510.00

HELJAN CLASS 42 
WARSHIP

Ltd Ed original green (no panel)
Green, yellow panel D827 ‘Kelly’
Maroon, yellow panel D869 ‘Zest’

Ltd Ed, Maroon, yellow panel un-numbered 
Maroon, yellow front D815 ‘Druid’

Ltd Ed, Maroon, yellow front un-numbered
Blue, yellow ends pre-tops D866 Zebra

Ltd Ed, Blue yellow ends, pre tops, un-numbered
Blue, yellow ends post tops 829 ‘Magpie’

Ltd Ed, blue, yellow ends, post tops un-numbered
RRP £699.00 our price £550.00

NEW HELJAN WAGONS
Heljan Dogfish & Catfish RRP £99.95

OUR PRICE £79.95 or 
£75.00 for 5 or more

Heljan Cargo Waggons RRP £189.00
Our price £155.00 each or 

£600.00 for any four

DAPOL R-T-R TERRIERS
G.W.R green Portishead

L.B.S.C Marsh umber Gipsyhill
S.R green Fishbourne

BR late crest black 32636
RRP £225.00 OUR PRICE £189.00

Sound fitted RRP £410.70 OUR PRICE £345.00

NEW HELJAN CLASS 37
CENTRE HEAD CODE VERSION

Green with yellow panel
Green with yellow ends
Blue with yellow ends

Blue large logo
Dutch livery

Railfreight 3 versions

RRP £599.00 OUR PRICE £475.00

NEW HELJAN CLASS 25 
Ltd Ed Plain Green

Green with yellow panel
Green full yellow ends
Blue with yellow front

RRP £599.00 OUR PRICE £475.00

NEW HELJAN 61XX PRAIRIE TANK
HJ6100 6110 Great Western

HJ6101 6106 G.W.R
HJ6102 6114 B.R. unlined black
HJ6103 6111 B.R. unlined green
HJ6104 6132 B.R. lined green

HJ6120 un-numbered Great Western
HJ6121 un-numbered B.R. unlined black
HJ6122 un-numbered B.R. unlined green
HJ6123 un-numbered B.R. lined green

HJ6124 5184 Great Western
HJ6125 4144 B.R. unlined black
HJ6126 5158 B.R. lined green

RRP £649.00 OUR PRICE £500.00
Available late 2017 Reserve yours now

See our website for full details

NEW DAPOL JINTY
Early or late LMS S.D.J.R British 
Railways or late B.R available 
numbered or un-numbered

RRP £225.00 OUR PRICE £191.25
Any of the above sound fitted

RRP £400.00 OUR PRICE £340.00
Available late 2017. 
Reserve yours now

HELJAN BR COACHES 
SK second corridor
SO second open
FK first corridor

RMB restaurant mini buffet
BSK brake second corridor

BG gangwayed brake (parcels)
GUV general utility van

Choice of liveries 
RRP £325.00 OUR PRICE £250.00
4 or more pay only £240.00 each

All currently available types in stock

HELJAN CLASS 128 PARCELS RAILCAR
6 Versions 

See website for details
RRP £579.00 OUR PRICE £460.00

Available mid 2017. 
Reserve yours now

LIONHEART SUBURBAN COACHES
Fully finished superb quality with interior 

details and lights.
Single cars (3 types) B.R Maroon
RRP £265.00 OUR PRICE £225.00

2 car ‘B’ set G.W.R or B.R 6 types 
RRP £470.50 OUR PRICE £399.99
4 car D set G.W.R or B.R 4 types
RRP £823.50 OUR PRICE £699.99

DAPOL (EX LIONHEART) PANNIERS
64XX and 74XX G.W.R or B.R

List Price £399.00 OUR PRICE £340.00
Available mid 2017 Reserve yours now

DAPOL (EX LIONHEART) AUTOCOACHES
Choice of B.R or G.W.R Liveries

RRP £200.00 OUR PRICE £170.00
Available mid 2017 Reserve yours now

NEW DAPOL 57XX LOW CAB PANNIER
Available in a range of G.W.R and B.R 

liveries plus London Transport red
RRP £235.00 OUR PRICE £199.75

Available late 2017 Reserve yours now

NEW DAPOL 10 FOOT W.B WAGONS
B.R Open Wagons (various)

RRP £45.00 OUR PRICE £38.50
B.R VEA, VBA, MEAT, INSULATED AND 

STANDARD VANS (12 TYPES)
RRP £49.95 OUR PRICE £42.50

DAPOL R.T.R WAGONS
A range of approx 100 private owner and 

company wagons 5, 7 and 8 plank
RRP £44.41 OUR PRICE £38.00

6 WHEEL MILK TANKERS 5 TYPES
RRP £80.60 OUR PRICE £70.00

S.R / B.R PILLBOX BRAKE VANS 
(4 Liveries)

RRP £80.60 OUR PRICE £70.00
See our website for details

NEW HELJAN CLASS 121
Passenger Railcar

Available in a range of liveries from 
Cats Whiskers to N.S.E

RRP £579.00 OUR PRICE £460.00
Available late 2017. Reserve yours now.

NEW HELJAN CLASS 117
3 Car D.M.U

Available in a range of liveries from 
Cats Whiskers to N.S.E

RRP £1100.00 OUR PRICE £875.00
Available late 2018. Reserve yours now.

NEW HELJAN CLASS 120
2 and 3 Car D.M.U

Choice of blue or green liveries
2 car set RRP £800.00 OUR PRICE £640.00
3 car set RRP £1100.00 OUR PRICE £875.00
Available late 2018. Reserve yours now.

NEW HELJAN 43XX MOGUL
7 standard versions in G.W.R and B.R

all un-numbered and
3 limited editions numbered

List Price £779.00 OUR PRICE £630.00
Available 2018 Reserve yours now

NEW HELJAN CLASS 45
6 versions from original green to later blue

RRP £699.00 OUR PRICE £550.00
Available now

NEW HELJAN CLASS 03
Several versions from original 

green to later blue
Price to be confirmed

See our website for details

NEW HELJAN CLASS 05
HJ2590 B.R. Plain Green

HJ2591 B.R. Green with chevrons early
HJ2592 B.R. Green with chevrons late

HJ2593 B.R. Blue with chevrons
HJ2594 CEGB Yellow
HJ2595 NCB Green

HJ2596 Industrial Maroon
RRP £395.00 OUR PRICE £315.00

Available mid 2017 Reserve yours now

HELJAN READY TO RUN WAGONS
Class B tankers 4 types

VAA vans 4 types
OAA open wagons 5 types

RRP £84.95 OUR PRICE £70.00
Mix and match any ten for £65.00 each

DAPOL (EX LIONHEART) 45XX PRAIRIE
Superb quality fully finished with diecast 
body and excellent detail. Choice of six 
liveries, numbered and un-numbered.
RRP £495.00 OUR PRICE £420.75

Sound fitted RRP £650.00 OUR PRICE £552.50
Available late 2017 Reserve yours now
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full potential. 
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Ecclesbourne Valley line.
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MASTERCLASS

In a slight departure from our regular practicals, a 
professional painter from the world of war-gaming 
shows how you can breathe life into the little 
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80 WEATHERING LIME STREET 
Lime Street's North Western Hotel has 

been resurrected to its former glory in 4mm scale. 
Learn how it was weathered to give it a realistic 
patina of age.

84 WAGON WEATHERING
Authenticity is more important than the 

level of detail, says Michael Russell.
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tin-plate toy train auction.

91 NEW MODELS
Bachmann’s Jubilee, Hornby’s Collett 

coaches and other items of railway interest.

98 DJM CLASS 71
There are hints of a David and Goliath with 

DJ Models’ new Class 71, explains Andy York. 

101 DAPOL RAILCAR
Dapol’s ‘Bubble-car’ has been worth 

the wait, notwithstanding some minor details. 
But what did Andy York notice? 

105 NEW BOOKS
We fi nd space on the BRM bookshelves 

for a terrifi c toy train tome, a pictorial history of 
Flying Scotsman, a delight for diesel fans and 
more reading matter.
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30 INBOX
Your letters and layouts, this month with an 

dark diorama featuring Jack the Ripper, Sweeney 
Todd, the Elephant Man and more. We kid you not.

94 PROTOTYPE INSPIRATION
Simon Lilley provides a pocket-history of 

the potent, but somewhat short-lived BR Class 71 
electric locomotive.

144 MEET THE MODELLER
Phil Parker has a casual cuppa with 

architectural specialist Geoff Taylor. His buildings 
are peerless, but how tidy is his workbench?

146 TAIL LAMP
With more miles covered in a year than 

most, David Young of Ten Commandments tells us 
about a typical weekend on the road.

Delivered to 
you for just 

£3.84 an 
issue!

VISIT OUR WEBSITE 
FOR MORE DETAILS
W www.brm-magazine.co.uk

BRITISH RAILWAY MODELLING
BRM

architectural specialist Geoff Taylor. His buildings 

With more miles covered in a year than 
most, David Young of Ten Commandments tells us 
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On this month's BRM TV DVD:  See Kirtley Bridge in action, build a 
canal boat, hop aboard the Ecclesbourne Valley Railway and more…

38

64

98

80

DIGITAL CONTENT
Download the BRM digital edition for even more amazing content: 

Extra 
video 
content 

Hear exclusive 
audio opinions 
and insight 

See a gallery 
of bonus 
images

Continue your 
enjoyment 
online
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IN THIS EPISODE...

BRITISH RAILWAY MODELLINGBRITISH RAILWAY MODELLING
BRMTV

EXTRABRITISH RAILWAY MODELLINGBRITISH RAILWAY MODELLING
BRMTV

Explore our layout of the month, ‘Kirtley Bridge’ with an in-depth tour of its station, mill 
and quarry. In the studio, Phil Parker hones his carpentry skills with a wooden narrow boat 
kit that’s quick to build and Howard Smith explore’s Norwich’s premier model shop - Great 
Eastern Models on its scenic special open day. 
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● Need a part for your loco or model CNC machined ?
● Need fine engraving done onto metal ?
● We have lathes, mills, plasma cutters, laser engravers.
● Custom PCB design

Tel: 01664 454795
www.routoutcnc.com

NO job too small give us a ring today for a chat !

See us at Doncaster Show! Stand no.98 12th - 14th May

OPEN WEEKEND
Saturday 20th May 2017 10am-5pm
Sunday 21st May 2017 10am-4pm

Diesel outline Electric Locos in 5”g & 7 ¼”g

Contact us about your requirements
Unit 4a, Love Lane, Burnham-on-Sea, 
Somerset, TA8 1EY Tel: 01278 788007

info@gssmodelengineers.com
www.gssmodelengineers.com
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Locomotives and Model Engineering Supplies

   2" scale Burrell Gold Medal                     2" scale Burrell 10 Ton Roller     Pre-owned
                                            7 1/4" Bagnall NG Loco          We always have a stock of models and
 workshop equipment to sell. Check our 

web site regularly.

Colour Catalogue – send £3.50
Includes all our range of Traction Engines 
and Locomotives, Steam Fittings, Nuts, 
Bolts, Rivets, Materials.

Machining and Gear Cutting Services

2, 3 & 4” Scale Traction Engine Lamps

 Rubber Tyres

2&3" Scale Fowler A7 Traction Engine    3" Scale Wallis & Steevens 8HP

Schoolfield Corner, Church Lane, Dogmersfield, Hampshire, RG27 8SY  -  Visitors by appointment only
Tel: 01252 890777   email: sales@mjeng.co.uk   web: www.mjeng.co.uk
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50% of batch sold 
in last 28 days
ORDER NOW!

Registered in England & Wales no. 7425348

To: Silver Crest Models Limited, 
Wroxton Business Centre, 
Bragborough Farm, Welton Road,
Braunston, Northamptonshire 
NN11 7JG.

Please send, without obligati on, 
my free 5” gauge GWR 45xx 
full colour brochure
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......................................................................  Post Code  .....................

 EM452

FREE BROCHURE REQUEST FORM

Request your free full colour brochure today…
Find more informati on at www.silvercrestmodels.co.uk 
or e-mail info@silvercrestmodels.co.uk
Alternati vely clip the coupon below, or call 01788 892 030.

FREE

Original designs…
Our models are delivered ready-to-run with a CE marked, silver soldered, 
copper boiler. Over the last 4 years we have earned a reputati on for customer 
service that is second-to-none.
Hand built to order…
We build models in small batches and this enables us to keep prices 
competi ti ve. The 45xx is available in a choice of three liveries: GWR green, 
GWR black and BR lined green.
Limited to a single batch producti on this year there will be no further 
deliveries unti l 2021. Order reservati ons will be accepted on a fi rst come, 
fi rst served, basis. An early order reservati on is recommended. Delivery is 
scheduled for October 2017.

Your choice of ways to pay…
You can reserve your model now with a deposit of just £1,995.00. You will 
be asked for an interim payment of £2,500.00 in May and a fi nal payment of 
£2,500.00 in October 2017 in advance of delivery. Alternati vely, you can pay 
your deposit of £1,995.00 and then pay just £500.00 a month for 10 months. 
Delivery will be made when payments complete.
Delivery and packaging charges extra according to country.
We will buy back your model…
This model off ers excepti onal value. Low producti on numbers create the 
prospect your model will appreciate over ti me. Such is our confi dence we 
are willing to re-purchase mint conditi on examples at the full price paid. Full 
details with your brochure pack. 

THE CLASSIC “PRAIRIE” FOR 5 INCH GAUGE

ONLY 
£6,995.00! 
PRICE GUARANTEED 

45xx in BR lined green

SUMMARY SPECIFICATION
•  5 Inch Gauge
•  Coal-Fired Live Steam
•  2 Outside Cylinders
•  Stephenson Valve Gear With Slide Valves
•  Cast Iron Cylinder Blocks (Bronze Liners)
•  Steam Operated Cylinder Drain Cocks 

(Okadee Type)
•  Displacement Lubricator
•  Silver Soldered Copper Boiler (CE Marked 

And Hydraulically Tested)
•  6 Element Semi-Radiant Superheater
•  Pole Reverser 

•  Boiler Feed By Crosshead Pump And 
Hand Pump

•  Stainless Steel Moti on
•  Sprung Axle Boxes With Needle Roller 

Bearings
•  Etched Brass Body With Rivet Detail
•  Safety Valve
•  Extra Steam Valve On Turret For Customer 

Fit Injector
•  Available In Choice Of 3 Liveries
•  Delivered Painted And Ready-To-Run
•  12 Month Warranty

AN EXHIBITION STANDARD MODEL AT HALF THE PRICE OF A ONE-OFF PROFESSIONAL BUILD!

“As an award winning professional model maker it was my 
pleasure to supervise the design and development of the 5 
inch gauge GWR 45xx Class for Silver Crest Models. This is a 
superb model that captures the elegant lines of the original 
and is an assured performer on the track.
As a builder of steam models for 20 years I am well placed 
to appreciate the remarkable value for money this model 
represents”

Mike Pavie

50% of batch sold 
in last 28 days
ORDER NOW!
in last 28 days
ORDER NOW!
in last 28 days

THE CLASSIC “PRAIRIE” FOR 5 INCH GAUGE

ONLY 
£6,995.00! 
PRICE GUARANTEED 

APPROX DIMENSIONS
   Length 1067mm
   Width 292mm
   Height 368mm
   Weight 60kg
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Building a Panther TankBuilding a Panther TankBuilding a Panther Tank

CONSTRUCTIONAL

BY CHRIS MEYER

Chris begins the description of the construction of his 1/12th scale Panther G tank, 
which was on show at the Midlands Model Engineering exhibition last October

THE BEGINNING
Tracked vehicles had interested me 
for a long time, particularly tanks, so 
I really fancied making a working, 
radio controlled model – and there 
were quite a few to choose from.

I thought about the Sherman, 
Comet and a few others but the 
German vehicles seemed to be more 
of a draw as far as I was concerned 
so I decided to have a go at making a 
Pz. Kpfw. Mk. V Panther G. I wanted 
to use steel, where possible, so what 
scale to build in? As far as I knew, 
the thickness of the various armour 
plates used on the full size vehicle 
were 80, 60, 50, 40 and 25mm for the 
hull and turret. I hoped to use plates 
which were as close to scale thickness 
as I could obtain.

Th e actual weight of the Panther 
was 44 tons so 1/10th scale would be 
97lb and 1/12th scale 56lb. I settled 
on 1/12th scale. (Th e model at the 
moment, lacking a few external 
fi ttings and features, weighs 62lb! 
Th is includes the main 9.6 Volt 
batteries.) Th e history of the Panther 
stated that the original design weight 
was around 35 tons so M.A.N., the 
designers and manufacturers of all 
the early versions, got it wrong as 

well! Th is weight penalty on the Full 
Size Vehicle (which from now on I 
will write as the FSV) led to a lot of 
problems, such as clutch, gearbox and 
fi nal drive failures, suspension arms 
having to be beefed up, etc. Th e thing 
is, though, the tank was designed and 
built in a very short time, compared to 
how long it took our manufacturing 

outfi ts to give the troops anything 
approaching a vehicle which could take 
on the Panther, let alone the Tiger.

Within the constraints of the 
scale I decided upon, and taking 
the installation of a suitable radio 
control into consideration, I wanted 
to construct the interior to look 
like the FSV but with the various 

ABOVE
PHOTOGRAPH 1
The author with 
the Panther 
G tank at the 
Bovington 
Museum.

RIGHT
PHOTOGRAPH 2
A rear view 
of the model, 
showing a few 
of the details.

www.engineeringinminiature.co.uk   Please mention Engineering in Miniature when contacting advertisers 6

Visit our website:

3 ½” LBSC Virginia

3 ¼” CR Pickersgill
5” Class 12

5” LSWR 02

5” NB Glen

5” Orenstein & Koppel

Western Diesel Loco

p006_EIMMay17.indd   6 31/03/2017   12:25
99999 EIM MAY17.indd   7 08/04/2017   06:11



www.model-engineering-forum.co.uk8 MAY 2017 | ENGINEERING in MINIATURE

CONSTRUCTIONAL

components strengthened where necessary 
to cope with the task required. This all led 
to some interesting problems during the 
course of the build. I had to keep an eye 
on the tolerances of the parts. Trying to 
obtain suitable sizes of material, bearings, 
nuts, bolts and screws etc. gave me a lot 
of headaches and it is even more difficult 
nowadays with so many companies having 
disappeared. 

At the time I embarked on this project I 
had very little detailed information on this 
particular tank. So it required many trips 
to the Tank Museum, Bovington, Dorset, 
to try and get enough measurements to 
prepare basic drawings of the chassis 
(photograph 1). With the bogie wheels 
rather blocking access, it proved to be quite 
a difficult task to obtain the various centres 
and heights of the final drive, idler axle, 
swing arms etc. The easy bit was measuring 
the length, width, height and the various 
angles of the upper front plate (known as 
the glacis), lower nose, side and rear plates. 
Then it was a matter of reducing all these 
dimensions to 1/12th scale and getting 
them onto my basic drawings.

I did manage to get hold of an early 
publication by Walter J. Spielberger on the 
Panther, which included some interesting 
shots of the vehicle on the production 
line, although they were model A’s which 
had some differences to the G chassis. 
Nevertheless, they were a bit of help 
providing, for instance, shots of the figure 8 
shaped opening at the front end of the 
side plate where the final drive input was 
located. I spent a long time studying these 
photos trying to suck as much information 
as possible out of them – an enjoyable 
occupation though.

It was around this time that I was 
allowed to get inside the vehicle at 
Bovington, which enabled me to measure 
and photograph as much as I could at 
that time. So, including the inside shots 
in the book, I was gradually able to work 
up some drawings of the interior of the 
chassis. Some time later, a much more 
comprehensive book by the same author 
became available, containing numerous 
detail drawings and photographs. 

THE CHASSIS
The hull of the FSV comprises the chassis 
and superstructure combined as one unit 
(photograph 3). In the case of the Tiger 
and Panther, the two parts were welded 
together, differing from earlier German 
AFV’s (Armoured Fighting Vehicles) 
which were normally joined by bolting.

The other innovation, seen in both 
vehicles, was to use interlocking plates not 
only to strengthen the joints but to aid 
the assembly of these heavy hulls in large 
welding jigs.

I copied this procedure by machining 
tenons on the edge of the lower front 
and the rear plates, with mortices milled 
through the side plates. This allowed me 
to use 10BA screws counterbored into the 
sides and tapped into the edges of the front 

Photograph 3 - 

and rear plates to hold the parts together, 
permitting the chassis to be dismantled 
easily during construction. The addition 
of two dowels through the sides and into 
the edges of the lower front plate ensured 
correct positioning when reassembled. 

As I now had the front and rear plates 
correctly located I could use these datums 
to work out the centres of the final drives, 
swing arm trunnion and idler bearing 
housings – that was the theory anyway. 
I had already completed drawings of the 
final drives so I knew the input shaft 
centres and was able to bore the large 
‘figure 8’ holes in the side plates. I then 
proceeded to bore eight 9/16" swing arm 
bearing and eight 1/2" holes in both plates; a 
three-eared cap is fitted in the smaller hole 
– more about this cap further on. Once 
I had completed this operation I made 
drilling templates which had spigots that 
located in the relevant bores enabling me 
to drill and tap holes at each wheel station 
to which the gusset plates (mentioned later) 
would be screwed. All the bearing housing 
bolt holes were also drilled at this stage. 

The belly plate sits in rebates milled 
along the bottom edge of the side plates 
and is screwed to the front and back plates.

As on the FSV, there are eight gusset 
or bracing pieces plus the engine bulkhead 
fitted to the belly and side plates. These 
gussets butt up against two longitudinal 
members screwed on to the belly plate, 

each having eight short sleeves with brass 
bushes silver soldered in. These are the 
inner trunnion bearings which required 
boring out. There are also five cross 
members fitted between them.

I made a 9/16" diameter flanged 
alignment sleeve with a 3/8" reamed hole 
and, when the basic chassis was assembled, 
this was fitted through the larger hole in 
the side plate and clamped. This sleeve was 
long enough to reach the inner bearings. 
With the chassis sitting on its side on a 
drilling machine, I used a 3/8" boring bar 
with a reduced diameter at the front end 
and a small bit set to cut a hole 5 or 6 thou 
undersize. This was followed by a parallel 
reamer, this procedure being carried out 
on all 16 bearings. Each longitudinal 
member was located by two dowels in 
the belly plate. There are also two saddles 
which are screwed to the belly and lower 
front plate. These saddles sit either side 
of the steering unit and clamp the large 
diameter end covers that are bolted to the 
right and left sides of the steering unit 
housing (this applies to the FSV as well as 
my project). It was very important to make 
sure the centres of the saddles were exactly 
in line with the final drive inputs otherwise 
the couplings would not line up. The 
gearbox and clutch housing are mounted 
behind the steering unit with a third 
clamp, the lower part of which is bolted to 
one of the cross members.

PHOTOGRAPH 3
The chassis of the 1/12th scale model.

PHOTOGRAPH 4
The interior of the chassis, showing the torsion bar suspension.
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I will describe these parts in 
more detail when I get onto the 
description of the suspension and 
transmission. Hopefully some of the 
photographs will give our readers 
(the ones that have stayed awake so 
far) a better idea of the layout of the 
chassis.

When I had got only a little way 
into the construction of the chassis, 
I thought I had better consider how 
I might make the track links. This 
rather interesting process will be 
described in a later part of this series 
– something to look forward to!

SUPERSTRUCTURE
At first sight, the superstructure 
gave the impression of being a pretty 
straightforward job. Although 
constructed from flat plates, it 
proved to be a bit more tricky than 
I thought. There were compound 
angles to deal with, the front plate 
(Glacis plate) being inclined at 55° 
and the sides and rear (backplate) at 
30° from the vertical. This resulted 
in an angle at the joint of the glacis 
and side plates of 115° and at the 
backplate and sideplate of 102°. It 
was fortunate that I had the use of 
a vertical mill, which had a worm 
drive to tilt the head to the angles 
required to machine the mortises, 
tenons and cut outs in the various 
plates. I fabricated two angle pieces 
which bolted from the inside to the 
side and glacis plates. The backplate 
and sides are held together in the 
same manner as the chassis, with 
10BA screws counterbored into the 
sides.

The side plates were made in two 
pieces screwed together. This not 
only gave me the right thickness, 
but made it much easier to mill the 
top and bottom edges separately 
to form the rebates. As on the FSV, 
this was the seating for the top 
plate or deck, as it is commonly 
known, and the sponsons. These are 
horizontal plates that are screwed to 
the top edge of the chassis sides and 
superstructure sides.

The deck plate is made up from 
two pieces joined along the centre line. 
Each plate has a semicircular cutout 
into which the turret bearing support 
ring fitted, and also the aperture 
for the hatch plate over the driving 
compartment (photograph 5). The 
joint along the deck is reinforced by 
the support ring and an angle piece 
that goes across the deck between 
the ring and the hatch plate. These 
bits are riveted and soldered to the 
deck. The deck was quite rigid after 
this. Incidentally, the book that 
I mentioned earlier by Walter J. 
Spielberger, “Panther and Its Variants”, 
contained some good information and 
a useful sectional drawing of the turret 
ball race (photograph 6), traversing 
internal gear and support ring. There 
were also all the vital dimensions, 
diameters, numbers of teeth, numbers 
of balls etc. All this helped me when it 
came to make the turret.

Although the engine bulkhead 
is in one piece on the FSV, I decided 
to use two pieces with a horizontal 
joint. The top edge of the lower part 
is 1/4" above the line of the sponsons 

and is let into the upper part, the 
outer edges of which are bolted to 
the sponson plates with angle pieces. 
This is supported by two longitudinal 
bulkheads which run to the backplate. 
There are angles fitted to the top 
edge to which the engine deck plate 
is bolted; this plate also has a hinged 
cover fitted.

On the FSV the two radiator units 
were mounted on these bulkheads. 
Originally I made mine in a similar 
fashion, with no radiators though. At 
this stage, apart from photographing 
the model with these bulkheads in 
place for added realism, I knew I had 
start thinking about accessibility to 
the batteries and motor. I solved this 
by making a framework with suitable 
brackets etc. to mount the air grids 
and engine cover. This also meant 
making two new bulkheads with a cut 
away section and no top angle pieces. 
The two circular grids are bolted to 
plates, the inner edge butted against 
the engine cover and the outer edge 
sitting in the rebates on the side plates. 
The whole thing lifts clear of the rear 
giving good access to the vitals. 

ABOVE LEFT
PHOTOGRAPH 5
The deck, with 
a view into the 
chassis.

ABOVE RIGHT
PHOTOGRAPH 6
A closer view of 
the turret ball 
race.

BELOW
PHOTOGRAPH 7
The cupola, 
mounted on the 
turret, and its 
seven viewing 
hoods.
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SUSPENSION
I intended to make the suspension on my 
model as close to the FSV as possible both 
visually and in operation.

There are eight swing arms on each 
side. Each swing arm has a long hollow 
sleeve at the opposite end to the bogie 
wheel spindle. This sleeve was normally 
known as the trunnion so I will call it the 
same from now on. The arms on the right 
hand side are trailing, in other words, 

the wheel spindles are to the rear of the 
trunnion. On the left side, the spindles are 
leading.

There are two torsion bars of different 
lengths per wheel station (32 in total). 
The bars have enlarged heads with a flat 
machined on them and are locked in place 
using cotter pins. These have a tapered flat 
and are threaded at the smaller end, with 
a washer and nut to tighten the pins. I will 
give details of the bars later on.

The trunnions are supported on two 
bearings. The outer bearing is fitted in a 
housing which has a 6mm hole alongside 
the trunnion bore to receive the head of 
the shorter bar. As this hole is blanked 
off by the side plates, these bars have to 
be entered through a hole on the opposite 
side. This hole is one of eight smaller 
diameter holes which are situated between 
the swing arms. A three-eared cap fits into 
these particular openings; more about 
the caps later. The housings have a rim 
machined concentrically to the bearing 
bore which positively locates them in the 
larger diameter holes and they are bolted to 
the side plates.

There are eight inner bearings, fitted 
into short tubular steel housings silver 
soldered to each of the two longitudinal 
members. The right hand member runs the 
entire length of the belly plate and the left 
hand member finishes ahead of the number 
1 bearing. Both the swing arms and the 
bearing housings have a vertical hole which 
breaks into the torsion bar bores. The 
longer bar is locked in the swing arm at 
one end and the opposite ends of both bars 
are fitted into a coupling block or, as it was 
known, the yoke. These are rectangular 
steel blocks with two 6mm bores and a 
vertical oblong hole centrally disposed. 
These hold a flat cotter, with taper faces on 
each side, a central stud, washer and nut.

The longer bar goes through the swing 
arms to cross the chassis into the yoke. The 
shorter bars are fitted from the opposite 
side through the previously mentioned 
hole in the chassis side plate and through 
the second hole in the yoke, crossing over 
to enter the bore in the bearing housing. 
The three-eared cap has an offset bearing 
on the inside which supports a short spigot 
fitted between the bores in the yoke. This 
arrangement means that as the swing arm 
is pushed up by a bump the torsion bar 
twists, causing the yoke to turn in the same 
direction. This twists the second bar with, 
of course, the other end locked into the 
bearing housing (photograph 9). All this 
allows the swing arms to move vertically 
by twice the amount possible using a single 
torsion bar.

« TO BE CONTINUED »

ABOVE – PHOTOGRAPH 8
Parts for a torsion bar suspension unit.

ABOVE – PHOTOGRAPH 9
The assembled suspension unit.

ABOVE – PHOTOGRAPH 10
An outside view of the suspension.

BELOW – PHOTOGRAPH 11
The Panther G tank, viewed from the ‘business end’.
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A Versatile Stock Box 
for ‘YORKIE’

BY PETER WOOD

Peter Wood concludes our series on ‘YORKIE’, the16mm Yorkshire Engine Company  
0-6-0, by describing a versatile stock box to carry it around in

Your new model is finished at 
last. It looks very good in its 
bright shiny paint but how do 
you store it, probably transport 

it, and keep it safe from damage? A Stock 
Box of course. The bigger your model, 
the bigger the box needs to be. The 
bigger your model is, the heavier it is, 
so the stronger the box needs to be. The 
bigger and stronger the box, the heavier 
it becomes also. Most Stock Boxes have 
a carrying handle on top and this needs 
to be securely fixed in order to safely lift 
the weight. This was brought home to me 
while I was developing the design of this 
new box by Derek Crookes, the designer 
of YORKIE. He told me that just a couple 
of days previously, when he went to pick 
up the box containing one of his Gauge 1 
locomotives from his bench, the handle 
tore out leaving box and locomotive, 
fortunately, still on the bench.

The stock boxes I have seen generally 
come in two designs: a ‘tube’ with a flap 
door at one end to slide the model in and 
out, or an open top box with a lid, needing 
the model to be lifted in and out. Both will 
probably be made of plywood and both 
will probably have a handle on the top. 
Either may have a plate or cradle, usually 
made of metal, for the model to sit on/
in, to aid getting it in and out of the box 
and on to the work area/track. Both will 
probably have a means of keeping the 
model located in the centre of the box and 
both may have external means of stacking 
boxes together. The first type of box will 
need a catch to hold the flap shut and the 
second will need very secure catches to 
hold both parts of the box together. If 
you wanted to display your model then 
that needed another box as well. Could 
I design a lighter box, with all these 
features incorporated, that still was strong 
enough? Here is how the process went.

If the box didn’t have a handle on top, 
which could pull off, then how would 
you pick it up? Handles on the sides or 
ends? That would need both hands. You 
probably need to carry something else as 
well. From underneath! That’s often not 
easy since many of these locomotives are 
heavy and therefore difficult, and perhaps 

dangerous, to get your fingers underneath. 
However, if the weight of the locomotive 
could be supported and lifted from 
underneath, then the top could just be a 
lightweight cover. Also, if the base, instead 
of being a solid piece of plywood, could be 
constructed in the form of say, a channel 
or I section, it could be as strong as a solid 
base but made from thinner material and 
therefore lighter and, hopefully, cheaper.

I first roughed out what a base would 
look like if made from not very thick 
plywood. It would need some means of firm 
support from underneath its floor and 
something to locate the locomotive inside, 
and a top. I have previously used wooden 
battens in between the wheels instead of  
rails for the wheels to stand on. They can 
provide much deeper location than the 
wheel flanges. A single piece of ply in the 
middle of the floor would add strength and  
could have the ends rounded off a bit to help 
guide the locomotive into the box (see 
figure 1). Ply strips, just in from the edges, 

would locate the top and more strips 
underneath would provide the main strength 
forming a shallow channel (see figure 2). 
Since I am doing my own CAD drawings 
and laser cutting (see photograph 1) it was a 
simple job to arrange locating tabs on the 
strips and slots in the floor. The position 
of the wheel guide was also marked on the 
floor. This is a ‘cut’ operation on the laser 
machine, but with the power turned well 
down and the speed up so that the laser 
beam just draws a line. The drawn line can 
be seen in the photograph behind the slots 
being cut. This is the method by which 
plank lines and brick courses are drawn on 
model wagons and buildings.

The box top was easy to design – just  
two sides and two ends with the corners 
‘castellated’ to fix their location and 
improve joint strength. Both sides and ends  
were extended upwards with slots for the 
top. The extension also forms a location 
with the base bottom strengthening strips 
for stacking the boxes (see figure 2 and 

Fig.1 16mm scale Stock Box Wheel (back to back) Guide

27.00 mm

STOCK BOX BASE

Loco location strip
Top locating strips

Floor

STOCK BOX TOP IN STACKED LOCATION 

Stiffener strips 

FIGURE 1
Wheel guide.

FIGURE 2
Stock box base.
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photograph 2). Since the top needs little 
strength it can be made from plywood, 
MDF or, for a display box, transparent 
plastic (see photograph 3). I usually use 
PETG as it is stronger and less brittle than 
acrylic (aka Perspex, but don’t forget this 
is a trade name, not a type of plastic). 
Also, it can be obtained thinner, down 
to 0.5mm thick, whereas acrylic can 
usually only be obtained down to 2.0mm 
thick. This makes PETG much more 
useful particularly for things like model 
windows. Holes were cut in the top and the 
base for bolting on the usual box lid latches 
for securing them together.

I also designed a ramp for loading the 
locomotive from the track directly on to 
the base without lifting it but I haven’t 
made one of these to try it yet.

The main problem all along was how 
to lift the box from underneath. My 
initial thought was, since it needed to be 

a one-hand only handle, to make loops 
from just webbing strap. If the loops were 
fixed to the box they would dangle over 
the adjacent railway when loading and 
unloading – not good. If the loops were 
removable they would need a means of 
fastening them together. I just couldn’t 
come up with anything easy and fool 
proof. My best idea (if you can think of 
a better one please let me know) was to 
have lugs of some sort on the base with 
removable straps. I searched the internet 
and soon found webbing strap and dog 
lead type trigger operated hooks and 
suitable lugs, loops or rings etc. for the 
base. The best looked to be the ‘D’ Rings 
with plates used to hang heavy pictures. 
However, at the time I could only find 
rings with a small plate attached, and with 
one hole in for fixing. I thought this would 
be likely to pull out of the floor and be no 
better than the top handle.

The next solution was to have a 
solid bar under the floor. If the bar was 
removable, the ends wouldn’t get in the 
way when stacking boxes side by side. This 
was what I made for the prototype (see 
photograph 4). This worked well but it was 
tricky feeding the bar through the slots 
I had put into the floor stiffeners. It still 
needed some stronger fixed loops or rings 
to work better.

As is often the case, some months 
after making the prototype boxes, whilst 
searching the internet for something 
completely different, I found some ‘D’ 
Rings on long plates with three holes. I 
promptly bought some. They fitted the 
existing slots but the ‘D’ Ring was longer 
than the depth of the base stiffener strip. 
It stuck out nearly as badly as the ends of 
the solid bar. The first modification was 
to make the strip deeper so that the rings 
hung down vertically out of the way.

ABOVE
PHOTOGRAPH 4
Original lifting bar.

LEFT
PHOTOGRAPH 1
Laser cutting the base floor.

LEFT – PHOTOGRAPH 2
Boxes stacked.

BELOW – PHOTOGRAPH 3
Display box.
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Home Workshop Lighting

BY MIKE HAUGHTON

Mike Haughton expands on his lecture given at the 2016 Midlands Model Engineering Show

The subject of this lecture was 
prompted by my house and 
workshop move some four 
years ago and the subsequent 

conversion of a large, detached double 
garage, with a room above, into my 
home workshop. This workshop 
came with minimal lighting, mostly 
domestic ‘hand-you-downs’. One of 
the first jobs was to strip out the old 
fluorescent ‘battens’ and to research 
more modern options with better, 
more energy efficient lighting.

THE TRIALS OF OLD AGE!
As I get older I find that I need to 
wear vari-focal glasses. I need a great 
deal more light and I need a much 
whiter light in the workshop and, of 
course, in everyday activities. Please 
note I am not an optician; these are 
personal views!

Most of us get longer sighted 
as we get older. The lens in the eye 
becomes hardened and can no longer 
be pulled into shape, to change its 
focal length, by the eye’s muscles so 
some sort of supplementary lens is 
required to bring the point of focus 
onto the retina at the back of the eye. 
Short-sightedness is called presbyopia 
from the Greek ‘see like an old man’. 
The Greeks were very perceptive! I 
choose to wear vari-focal lenses which 
provide graded magnification from 
top to bottom. The brain corrects 
the resulting diverging lines back to 
being straight. I know that some find 
these lenses totally unacceptable in 
the workshop. Personally, I find any 
activities where one looks up to do 
detailed work extremely challenging, 
as the lens magnification is invariably 
in the wrong place!  One possibility 
is to wear different strength contact 
lenses in each eye, a tip given to me 
by a surgeon.

For close work, like examining the 
points of small drills, intersections of  
marking out lines etc, I dispense  
with the glasses and use a series of  
watchmaker’s loupes, x2 to x10 
magnification, plus a closely positioned 
lamp for bright illumination. I have  
tried illuminated headband 
magnifiers but for me they don’t do 
the job; could it be that I didn’t spend 
enough?

ANATOMICAL DIVERSION
Figure 1 shows a section through the 
human eye. The lens is a clear, soft, 
variable focal length device that is 
pulled into a shape by muscles that 
focus the image, a candle in this case, 
onto the retina, the light sensitive 
part of the eye. The retina is highly 
complex and has two types of light 
receptors called rods and cones that 
are connected via the optic nerve to 
the brain. 

In old age, we develop ‘trombone 

vision’ where the comfortable book  
reading position moves outwards 
towards arm’s length. A supplementary 
lens, e.g. glasses or a contact lens, can 
correct for this age-related effect.

Why do I need more light and a 
whiter light? Probably because my 
retina has become less sensitive to 
some colours of light. Perhaps I have 
the onset of cataracts, a clouding of 
the lens, and my irises are no longer 
as capable of opening and shutting as 
they used to be.

ABOVE
FIGURE 1
A section 
through the 
human eye.
Source: the 
internet

BELOW
PHOTGRAPH 1
York Waggon 
Works machine 
shop, about 
1900. Source: 
National Railway 
Museum.
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HOW IT WAS
If we go back a century or so workshop 
lighting was very diff erent from today. 
Photograph 1 shows a rare view of the 
York Wagon Works machine Shop, 
courtesy of the National Railway 
Museum, with the workmen at their 
machines.

You will see that the primary overhead 
illumination was natural light via glass 
panes in the roof. Th e local ‘machine 
lighting’ was provided by coal gas lights 
strung along the middle of the shop. Th e 
works probably made its own coal gas 
and electricity. Th ese old photographs 
of workmen always show interesting 
features. You can easily pick out the 
foreman in a suit, trilby hat and watch 
chain. Nobody wore glasses; perhaps 
because the average life expectancy 
for men in 1914 was 46 to 48! Note the 
overhead line shaft s and lack of guarding. 
Th is shop was probably powered by a 
large DC electric motor since small AC 
motors were not yet generally available, 
and neither were practical incandescent 
fi lament lamps.

OUR EYESIGHT
Human eyesight evolved to utilise 
the colour spectrum and intensity of 
natural sunlight but we don’t see all 
its wavelengths e.g. the infrared and 
ultraviolet parts of the spectrum.

Our night-time vision is more ‘shades 
of grey’. Th is is because we have diff erent 
receptors in the retina, at the back of the 
eye, for monochrome and colour. Th e 
monochrome receptors (the ‘rods’) detect 
only the intensity of the light but are more 
sensitive than the ‘cones’, which can detect 
colour.  As the light intensity decreases 
we see only in monochrome (‘black and 
white’) as the cones fail to detect the 
diff erent colours.

Most humans have cones that 
respond to the three ‘primary’ colours 
(red, green and blue for light) but colour 
vision defi ciency is quite common. 
Figure 2 shows one of several Ishihara 
tests used to determine the extent of 

‘colour blindness’. As a Chemist, for 
whom colour changes are important, I  
was tested early on for these defi ciencies.

As we age, and head into our 60s, we 
need three times more ambient light for 
comfortable reading than those in their 
20s. 

Furthermore, colour vision and 
peripheral vision also reduce.

LIGHTING BASICS AND 
COLOUR TEMPERATURE
Th e colour temperature of a light source, 
or luminaire, is the temperature of an 
ideal black body emitting the same hue. 
Degrees Kelvin (K) are equivalent to 
Centigrade plus 273 because 0K, absolute 
zero, is about -273°C. Imagine passing 
a gradually increasing electric current 
through a carbon rod. It will appear to 
glow dull red, then orange, warm white, 
then white etc. Figure 3 shows the colour 
temperatures in the Kelvin scale. 

Th e sun is a black body emitter of 
about 5900K above the atmosphere, 
5780K below.

An artist’s studio, where colour 
rendition is absolutely crucial, will 
normally have north facing windows 
to receive scattered sunlight for good 
colour rendering, rather than direct 
sunlight.

Sadly, our workshops, in the 
northern hemisphere, seldom have good 
natural light and we oft en work at night 
so great care is needed in the choice of 
artifi cial lighting.

LIGHTING BASICS:
Colour Rendering Index, CRI
To match colours accurately you need 
good illumination, close to sunlight’s 
spectral range. Remember the old adage 
- ‘walk out of the shop to see the true 
colour’; indoor lighting is oft en insuffi  cient 
for accurate colour comparisons.

Remember those low-pressure orange 
Sodium street lights that made everybody 
look ill? Th ey must have had a very low 
CRI because they only emitted light of one 
colour, at two wavelengths very close to 
each other.

When you are choosing lighting, look 
at the specifi cations and look for lights 
with a CRI close to 100.

LIGHTING BASICS:
Lumens and Light Output
Light output is usually measured in 
Lumens and is a measure of all the visible 
light given out by a luminaire. Lumens per 
watt is a useful measure of a luminaire’s 
effi  ciency. Table 1 shows some effi  ciency 
data that I have been able to fi nd. I have 
not included specialised industrial lighting 
in this list, e.g. high and low pressure 
sodium, metal halide and mercury vapour, 
because they are unlikely to be found in a 
small workshop.

From an environmental perspective, a 
higher lumen per watt luminaire reduces 
CO2 and is more desirable, and costs less to 
run, especially if the lamp lasts a long time.

I will now deal briefl y with each 
luminaire type listed in this table.

TYPES OF LUMINAIRES:
Tungsten Filaments
A coiled coil of Tungsten wire in an Argon 
atmosphere became commercially available 
from about 1916. Although invented much 
earlier, in the 1870’s by Th omas Swan in 
Newcastle, the incandescent fi lament 
bulb only became a commercial success 
when Tungsten wire and the coiled coil 
technology was developed.

Th e melting point of Tungsten metal 
limits the life and colour temperature 
of these lamps to 2800K (warm white) 
and 1000 hours’ life. Increasing the 
fi lament temperature to 3200K gives you 
a photofl ood with a reduced life of about 
100 hours.

Th e life of these bulbs is also shortened 
by on/off  cycles and mechanical shock. 

ABOVE – FIGURE 2
Ishihara colour blindness test card.

ABOVE – FIGURE 3
Colour temperatures in the Kelvin scale. 

LIGHT SOURCE Light Output
(lumens/Watt)

Luminous
Effi  ciency (%)

Tungsten fi lament bulb, 2800K 15 2

Tungsten quartz halogen, ECO 24 3.5

Fluorescent T8 tube with electronic ballast 80-100 12-15

Compact fl uorescent lamp with electronic ballast 46-75 8-11

White LED with driver 80-150 12-22

TABLE 1 –  Effi  ciency data for various luminaires.
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These bulbs are gloriously 
inefficient – lots of heat, good CRI, 
but warm white colour only (2700K). 
Only a small proportion of these 
‘naughty’ lights are now allowed under 
UK Building Regulations. 

Photograph 2 shows my 1960 
vintage Myford Super 7 fitted on its  
original industrial cabinet and original 
MEMLO 24volt filament machine 
lamp. Millions of these low voltage 
lamps on friction arms must have 
been supplied. They were reckoned 
to be safer because of the low bulb 
voltage, derived from a transformer, 
but the bulb was unprotected. Their 
light was yellow but at least you could 
pull the bulb close to the work to see  
what you are machining. The overhead 
lighting is a ‘protected’ fluorescent 
tube or ‘batten’ – more on these later. 
A bit of light relief – I came across 
this apparently genuine sign from the 
early days of Edison Electric filament 
lights (figure 4). 

ABOVE – PHOTOGRAPH 2 
1960 Myford S7 with low voltage lighting.

LEFT 
PHOTOGRAPH 3
Quartz halogen 
bulb.

BELOW – FIGURE 4
Edison Electric Light sign. Source: the internet

TYPES OF LUMINAIRES:
Halogen Bulbs
These have a Tungsten coiled coil in a 
quartz envelope with Iodine gas, and 
were introduced about 1959.

They are compact and run very 
hot (>500°C at the envelope) to allow 
the Halogen cycle to operate. They 
produce UV and can be a fire risk; 
now they are filled with a higher 
pressure gas, Argon.

‘ECO’ Halogen bulbs, a recent 
development, have a second glass 
envelope or a coating and are slightly 
more energy efficient. In the halogen 
cycle, tungsten atoms boiled off the 
filament will react with the halogen in 
cooler parts of the bulb. The tungsten 
halide gas is then decomposed back 
to tungsten on the very hot filament. 
These bulbs don’t like grease from 
fingers and handling with cloth is 
recommended or the bulb’s life will be 
shortened.

Often 12V or 24V Halogen bulbs 
are used in industrial low voltage 
machine lamps. Photograph 3 shows 
a typical Halogen capsule. CRI at 
3400K is close to 100.

It seems likely that these bulbs 
will be banned from 2018 in the 
EU because even the ECO versions 
use too much energy per lumen. 
Photograph 4 shows the low voltage 
Halogen machine lamp on my 
Chester 6x26 mill; this was original 
equipment in 2006. This lamp has 
some protection in the form of a glass 
disk; I find I must clean this glass 
regularly as oil gets burnt onto it. As 
you will read later I have retired this 
lamp in favour of newer technology. 
Photograph 5 shows Halogen and 
LED work lights that I regularly use 
in building work - my workshop 
building was very incomplete until 
recently. The ECO halogen bulbs are 
about 350 Watts each and give you a 
roasting, and sunburn, if you work 
too near them. They are fragile bulbs 
and won’t stand any rough treatment 
when hot despite the wire guards over 
the lighting heads.

ABOVE – PHOTOGRAPH 4 
Low voltage quartz halogen lamp on Chester 6x26 mill.
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On the floor is a 10Watt LED work 
light. This is cordless with a rechargeable 
battery lasting about 3 hours. I don’t 
pretend this light gives the lumens of the 
Halogen pair but it’s much more robust 
and hardly gets warm. I must admit to 
dropping it almost 3 metres from the 
ceiling above without damage!

Lamp manufacturers must now provide 
a lot more data about their products. 
Photographs 6 and 7 show the sort of data 
given for an ECO Halogen work light 
bulb, like those used in Photograph 5. You 
should be able to find a reference to all the 
technical data I have discussed earlier – life, 
colour temperature, lumens output, etc. 
You can just see the double glass envelope.

TYPES OF LUMINAIRES:
Fluorescent Ceiling Lights, 
Battens
These are low pressure mercury-vapour 
gas-discharge lamps that use fluorescence 
to produce visible light, and have been 
widely available since 1938.

These tubes require a high starting 
voltage. A choke (ballast) and starter 
were initially used to achieve this. Their 
disadvantages include a slow start, flicker 
and strobe effects with rotating machinery.

More recently electronic ballasts, 
replacing the starter and choke, have 
improved efficiency, start instantly and 
don’t flicker.

These tubes have high efficiency and 
long life (10,000 hours). Tri-Phosphor mixes 
allow the colour temperature to be varied. 

Each luminaire contains Mercury, 
which is toxic, and some UV gets through 
the phosphor coating. Mercury is 
recovered from unbroken tubes in the UK.

Photograph 8 shows my Chester 
Craftsman 6" lathe with a 150Watt 
Halogen flood light as a machine light 
and a 5Foot T8 fluorescent with electronic 
ballast overhead.

This lighting was installed 3 years ago. 
If I were to install this again I would use 
LEDs for both the tube and floodlight. The 
halogen does provide useful heat in cold 
weather though!

The lack of reflective white surfaces in  
this ground level workshop is a disadvantage. 

I have built a stud wall behind the lathe, 
painted white, but the ceiling is just joists 
and would benefit from plasterboard and 
white paint.

The T8 tube has IP65 protection; it’s 
58Watt, 5220lm, comes on instantly and 
does not flicker. Its efficiency is about 90 
lumens per Watt.

TYPES OF LUMINAIRES:
Compact Florescent Lamps,  
CFL’s
These are smaller versions of fluorescent 
tubes with electronic ballasts built into the 
bulb.

Many are annoyingly slow to reach 
full light output and I find it difficult to get 
higher colour temperatures in retail outlets.

The light output appears overstated – 
EU politics perhaps? These are not as 
energy efficient as fluorescent ceiling tubes, 
partly because of the built in miniaturised 
electronic ballast. Photograph 9 shows 
typical domestic low energy bulbs.

Next month I will conclude by discussing a 
solid state alternative to bulbs and tubes – 
LED lighting.

« TO BE CONTINUED »

BELOW – PHOTOGRAPHS 6 and 7 – ECO halogen data sheets.

ABOVE – PHOTOGRAPH 8
Lighting over my Chester Craftsman 6" lathe.

ABOVE – PHOTOGRAPH 9
Domestic compact low energy bulbs.

ABOVE – PHOTOGRAPH 5
Quartz halogen and LED work lights.
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A ‘Quick and Dirty’ Loco Shed

BY JAN-ERIC NYSTRÖM

Jan-Eric knocks up a low-cost shed for storing his locomotives between outings

I don’t like lifting heavy stuff – who 
does? Engines in 1.5" scale, ie 71/4" and 
71/2" gauge, are heavy indeed; you’ve 
probably heard the term ‘hernia gauge’. 

Until recently, every time I’ve planned to 
run one of my locomotives on the home 
track, it had to be lifted out of storage, and  
back in again, unless I felt lazy and just left 
it under a tarp overnight. That happens –  
but it is something I won’t do if I leave the  
house for any longer period of time. A 
locomotive under a tarp is subject to damage 
by condensing moisture – and vandals!

In my garage in Helsinki, where I store 
the engines during the winter, I have roll-
away stands of a height that enables me to 
simply roll the engines from the trailer bed 
onto the stands; no lifting at all is needed. 
I can also tilt the trailer bed and winch the 
locomotives directly onto any track with 
the aid of a simple ramp, so no problem 
there either.

At our railway museum they’ve 
built a track ramp leading directly into 
a storage building – so, there, I just roll 
the locomotive into the shelter. However, 
at our summer place, where my home 
track resides, any rolling stock must be 
carried up an inclining rock slope (very 
slippery when wet!) into a building about 
five metres away from the nearest track. 
At least two persons are needed to lift the 
lighter locomotives and no fewer than four 
people will be necessary for the upcoming 
ten-wheeler.

In order to avoid doing this (I’m 
getting older every year, and so are all 
the others who usually help me lift the 
engines) I decided to build a storage 
shed, long enough to contain either the 
ten-wheeler by itself, or the smaller 0-6-0 
steam engine together with the little 0-4-0 
battery ‘Quickie’. This would obviate any 
need for lifting heavy stuff during the 

running season; the locomotives can easily 
be winched straight from track level back 
up onto the tiltable trailer bed when they 
are to be transported to another location. 

All my cars are light, none of them 
weighing over 40 kilograms, so they 
can still easily be lifted in and out of the 
existing storage by two people and won’t 
need a track-level shed of their own. 
Thus, I drew up the design shown below; 
a simple, 2.5 metre long shed built using 
five supporting frames made from 30mm 
angle iron, held in place by a foundation 
of 300mm patio slabs and covered with 
waterproof (‘marine’) plywood.

Building this shed took only two days, 
including the construction of the frames. 
Photograph 1 shows a little low-cost gadget 
I bought many years ago – a stand for 
holding an angle grinder, so it can be used 
to cut bar stock or other materials squarely 
or at any desired angle. Much better than 
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A ‘Quick and Dirty’ Loco Shed

ABOVE – PHOTOGRAPH 3
The morning of the second day started with some digging. Note the ‘repaired’ former location of the spur track, 
best seen in the narrow space between the tracks at top.

exhausting yourself with a hacksaw but 
remember that you should always wear eye 
and ear protection whenever you use an 
angle grinder!

In almost no time, I had cut the 
necessary pieces from which I welded 
together the frames, one of which is seen 
in photograph 2. Note that I have placed 
two patio stones on the workbench in 
order to ensure the correct distance 
between the frame sides. The cutting and 
welding of all the five frames took just a 
couple of hours, following the drawing and 
the measurements I had prepared ahead 
of time. On the floor at the right of the 
photograph are some dark-brown strips of 
marine plywood, already cut to size at the 
lumber yard. 

PREPARING THE FOUNDATION
The next task was to provide a level surface 
for the patio stone foundation; the lawn 
was quite uneven and also a bit tilted at the 
intended location for the shed. I decided 
to make a two-layer foundation, using 
eighteen of the 1ft square stones for the 
base layer, partly recessed into the lawn, 
and sixteen stones inside the shed as a 
second layer. The latter layer would hold the 
frames securely in place. In photograph 3 
I’m removing the first shovelfuls of earth in 
order to prepare the foundation. I moved 
the pieces of lawn to the former location of 
the spur track. By transplanting the clumps 
of dirt and living grass I hoped that no 
trace of the old track would be seen the next 
summer, once some new grass had had time 
to grow. The new track is positioned as close 
to the hedge as feasible, leaving only enough 
room for the width of a lawnmower.

In photograph 4 I’m leveling the base 
stones using a long spirit level. I left a 2% 
run-off angle towards the left side in the 
photograph so that any rainwater would 
flow away from the entrance end of the 
shed. Several bucketfuls of sand were 
spread under the stones and tamped hard 
with the aid of the edge of a stone. In this 

ABOVE – PHOTOGRAPH 1
An angle grinder stand. A1mm thin abrasive disc cuts metal squarely and quickly.

ABOVE – PHOTOGRAPH 2
Welding one of the five supporting frames. Note how the two stones ensure the 
correct width of the frame.

BELOW – PHOTOGRAPH 4
A 1.2 metre long spirit level helped to check the flatness and inclination of the foundation as it was being built.

way, I hoped the foundation would’t settle 
too much – and even if it did, the shed is 
constructed from easily detachable parts, 
so that everything can be disassembled – 
thus the foundation can be re-worked if it 
ever becomes necessary.

In order to prevent ground moisture 
from seeping up through the first layer of 
stones into the second and into the shed 
I placed a tarpaulin between the layers. 
Folded double, it should do the job pretty 
well.
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ERECTING A SHED
My helpful neighbour assisted me in 
assembling the structure; in photograph 5 
he is checking that the holes in the 
plywood align with the threaded holes 
in the frames. M6 bolts were used to 
fasten everything together. The shed 
became very rigid thanks to the stones 
of the top layer being placed inside the 
welded frames, as seen in the closeup 
in photograph 6. Since the frames are 
made of angle iron pieces, they are very 
effectively clamped between the four 
groups of four stones each.

Photograph 7 shows how far I had 
got by the evening of the second day; the 
shed is complete – only the track, and a 
couple of stones in front of the door to 
support the track, are missing. There is 
now a structure on top of the roof that 
ensures good ventilation – as seen in 
figure 1, I have included many gaps in the 
design so that air can circulate, both at the 
foundation as well as between the top of 
the walls and the roof (photograph 8). This 
is necessary – when you put a warm and 
damp steam locomotive into the shed the 
heat causes the moisture to rise upwards. 
The gap between the two roof halves 
allows the moist air to escape into the rain 
‘protector’, which again has holes on the 
side for circulation (photograph 9). In this 
way, there will be much less condensation 
than in a tight enclosure. This structure 
of course also prevents rainwater entering 
the ventilation gaps.

READY FOR THE LOCOS
Photograph 10 shows the door to the shed. 
Note the two tabs welded to the frame 
at the left, for securing the door with 
two padlocks. Photograph 11 shows the 
locked shed in the corner of the lawn; it 
is concealed by a hedge on two sides and, 
in addition, the trees reduce its visibility 
from the street. Since I have tried to 
minimize the visibility of my track I think 
this shed, too, is inconspicuous enough 
to neighbours and passers-by as well as 
potential vandals.

Photograph 12 shows the same corner 
of the yard some months later. Note how 
the track is camouflaged along the street; 
circling the large trees at top left, the track 

ABOVE – PHOTOGRAPH 5
Aligning the pre-drilled holes in the plywood with 
the threaded holes in the frames was exacting work. 
A neighbour lends a helping hand.

LEFT – PHOTOGRAPH 6 
The stones provide a sturdy support for the frames. 
In the inset you can see how the stones interlock 
with the angle iron frame.

BELOW – PHOTOGRAPH 7 
On the evening of the second day, the shed is almost 
finished. Note the rain protector on top of the roof.

RIGHT 
PHOTOGRAPH 8
Many ventilation openings promote air circulation, 
preventing moisture from condensing inside the 
shed.

BELOW 
PHOTOGRAPH 9
The ‘rain protector’, covering the gap between the 
two roof halves, is perforated for air circulation.
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foundation is hardly visible, since the stones are painted dark grey  
and thus blend into the lawn. You can clearly see the point where 
the bright stones end and the painted ones begin. During the winter  
I cover the shed with a tarpaulin to protect the plywood from ice  
and snow. The engines are of course not kept in the shed over the 
winter! This ‘aerial photo’ is shot with a camera mounted in a 
radio-controlled ‘quadcopter’ costing less than £100 – it is a fun 
toy but admittedly quite a bit harder to steer than my locomotives!

All in all, this shed has proved to be a very inexpensive and 
practical solution for storing my locomotives between runs. There 
is, of course a slight problem (photograph 13) – where does the 
driver go? n

RIGHT – PHOTOGRAPH 10
The engine shed is ready to accept either a large ten-wheeler or a smaller 0-6-0 
together with a tiny 0-4-0.

BELOW – PHOTOGRAPH 11
The cut edges of the plywood as well as all the bolt heads have now been painted 
brown. The size, colouration and location of the shed make it almost invisible in 
these surroundings.

ABOVE – PHOTOGRAPH 12
A few months later, a ‘quadcopter’ aerial view of the shed, here protected from the 
winter snow with a tarpaulin, held in place with a few stones. Note how the shed 
still stays virtually invisible from the street behind the now bare trees and bushes. 

BELOW – PHOTOGRAPH 13
It is a good idea to pull on the brake and stop the train in time!

Phoenix Locomotives.indd   1 30/03/2017   10:29
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A Visit to the Garden Rail 
Show at The Fosse

BY MARTIN EVANS

The editor took a well-deserved day off to visit the ‘Larger Scale’ show at Leamington Spa

EVENTS

Model engineers, for most of 
whom ‘small scale’ is 2½" 
or 3½" gauge, who visit the 
‘larger scale’ garden rail 

show require an understanding that 
‘larger’ is a relative term. The exhibits 
here focussed mainly on gauge 0, 
gauge 1, 16mm and 45mm. It made a 
pleasant change, though, from the 5" 
and 7¼" gauge kit that we’re used to.

One layout that interested me 
particularly was the Vintage Tinplate 
Group’s extensive layout, which 
dominated one end of the hall. This 
brought back happy memories of my 
uncle’s large collection of Hornby 
0 gauge tinplate with which I spent 
many happy hours in the extensive 
attics of my childhood home at the 
foot of the Yorkshire moors. (I wonder 
what happened to it?) This impressive 
display was the result of combining 
eight separate collections.

Reluctantly moving on, I found 
myself admiring the Newchapel 
Junction layout. This was a highly 
detailed and authentic representation 
of the post-grouping period, running 
both SR and GWR stock. The signalling 
system is particularly impressive.  It is 
fully interlocked according to full-
size practice, using 400 relays. Not 
surprisingly, Newchapel Junction buy 
their relays in bulk! I was told that 
even this number was a considerable 
saving on the ‘full-size version’ as 
diode arrays were used to implement 
the interlocking logic rather than 
relays, saving potentially 1500 or so 
relays. The railway is run in the correct 
prototypical fashion from three 
inter-communicating signal boxes. 
The semaphore signals themselves 
were beautifully made, the filament 
lamps being under-run to provide the 
authentic soft paraffin glow, which I 
thought was ‘spot-on’.

Several G scale railways filled the 
rest of the hall, and nearly 40 trade 
stands were on hand to supply anything 
required by visiting enthusiasts. I was 
tempted but I resisted – I have enough 
projects ‘on the go’ as it is!

It was a good show and I shall go 
again next year and, if you fancy a 
change, so should you. n

ABOVE
The Vintage 
Tinplate Group’s 
impressive 
gauge 1 display.

RIGHT
Part of the 
busy scene on 
the Lewiston G 
scale railway.

BELOW
Newchapel 
Junction – this 
finescale 0 
gauge layout 
provided a 
masterclass 
in railway 
signalling and 
operation.
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The EIM Steam Plant – 
The Engine 

Martin Gearing  shows how to make a couple of fi xtures for producing the 
cylinder covers and then goes on to mill, turn and bore the cylinder itself

BY MARTIN GEARING – PART 6 – CONTINUED FROM PAGE 35 APRIL 2017

CYLINDER COVERS – 
OVERVIEW
Refer to EAV2 (Right)

Th e cylinder bore is closed at one end by a 
cover (Item 23) with a 0.5mm register that 
locates it to the cylinder bore. Th e other 
end is closed by a thicker cover (Item 14) 
with an identical register on one side, for 
location into the cylinder bore.

Th e other side on this cover has a 
second smaller register, into which is bored 
a recess that houses the rod seal in the form 
of an ‘O’ ring. Th e smaller register provides 
location for the gland cover (Item 15) that 
has a recess provided for this purpose. 
Together these two items also support and 
provide the bearing surface for the piston 
rod – hence the requirement to locate these 
two covers accurately together and to the 
cylinder bore. 

Producing a shallow recess/register 
accurately is one of the more diffi  cult 
turning jobs. Acceptable results can be 
achieved if a plug gauge is made fi rst – to the 
maximum and minimum size specifi ed.

To machine the recess the method 
suggested is to bring to size less 0.1mm, 
using the ‘nibs’ for measuring slots and 
inside diameters on the back of callipers, 
and then gradually increase the diameter 
taking 0.01mm cuts until the relevant 
minimum gauge just enters. Th is method 
ensures that you do not go out of tolerance.

You will need a 0-25mm outside 
micrometer to achieve the tolerances 
required for most of the following items. 

For those interested I’ve aimed for 

what is termed a ‘Locational Clearance Fit’ 
from the ‘Hole Based’ system of ‘Limits 
and Fits’ but eased the tolerances a little 
to make for round fi gures, and to give 
dimensions that are achievable to anyone 
for whom this is a new experience. 

CYLINDER COVER
Fixture & Gauges
Ø30 Aluminium,
Ø¾", Ø10 & Ø6mm Brass

A – CYLINDER BORE & GLAND 
COVER GAUGE
Ø ¾" Brass
Refer to – Drawing E12

Th is item may be used for checking the 
fi nal bore of the cylinder in the absence 
of possessing/access to a telescope gauge. 
Whether you have access to a telescope 
gauge or not it will be necessary for the 
completion of the cover fi xture. Cut a 
35mm length from the Ø3/4" brass stub 
remaining from the reversing valve. 

Hold in a self-centring chuck with 
15mm protruding. Face off . Turn 
Ø14±0.01mm for a length of 10mm from 
the face. Turn around and hold with 
15mm protruding. Face off  and turn Ø12 

±0.01 for a length of 10mm from the face. 
Working to achieve this tolerance will 
require the use of a 0–25mm micrometer. 
It is advisable to stamp/engrave the 
diameter of the gauge in a non-critical 
location. See photograph E29.

DATE

CKD.

REV: SHEET:

TITLE:

ITEM:

070516

Martin Gearing
Artisan Services

 Non Functional ±0.1
Functional ±0,02

Remove All Sharp Edges
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D A Oscillating Engine
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Basic Steam Plant
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BELOW – PHOTOGRAPH E29
Cylinder bore, cover and fi xture bore gauges.

Tolerances for all parts in the 
article – unless stated otherwise:

n		Non-functional (ie parts not a 
fi t or a match): ±0.1mm

n		Functional (ie parts having to 
match): ±0.02mm

All drawing labels start with the
reference letter E.

BUILD NOTES

D A OSCILLATING 
ENGINE 

ITEM LOCATION 
AND REFERENCE

PROJECT
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B – COVER & GLAND GAUGE
Ø10 x 35mm Brass
Refer to – Drawing E12

Cut a 35mm length of Ø10 brass. Hold 
in a self-centring chuck with 15mm 
protruding. Face off . Turn Ø8±0.01mm 
for a length of 10mm from the face. Turn 
around and hold with 15mm protruding.  
Face off  and turn Ø7.25 ±0.01 for a length 
of 10mm from the face. Working to 
achieve this tolerance will require the use 
of a 0 – 25mm micrometer. It is advisable 
to stamp/engrave the diameter of the gauge 
in a non-critical location, as before.

C – COVER TO FIXTURE 
SECURING BOLT
Ø6 x 43mm Brass
Refer to – Drawing E12

Hold ideally in a collet, or self-centring 
chuck, with 47mm protruding. Using a 
sharp tool and taking cuts of no more than 
0.2mm depth, produce the Ø4 +0.00/–0.02 
x 35mm. Expect to take at least three 

‘Spring Cuts’ to bring the length parallel 
on a diameter this small in relation to the 
long length. 

A ‘Spring Cut’ in this situation refers 
to taking extra passes over the work at 
the same tool setting. Th is is because of 
the workpiece having such a small section 
tending to be pushed (to ‘spring’) away 
from the tool as the cutting forces are 
resisted, despite using a sharp tool. To 
achieve consistent results when measuring 
it is necessary, as one gets nearer to the 
desired size, to take three ‘spring’ cuts at 
the same feed dial position each time aft er 
moving the tool to reduce the diameter.

Working to achieve this tolerance will 
require the use of a 0–25mm micrometer. 

Th read M4 x 15mm as indicated and 
part off  43mm long. Grip lightly on the 
4mm diameter and face-off . Hold in bench 
vice with jaw protectors, and fi le 1mm 
from opposite sides of the 6mm diameter 
to produce the 4mm across fl ats as 
indicated. Th is allows the use of a spanner 
when tightening the bolt. Remove any 
burrs, and put to one side.

D – SECURING BOLT ‘CAPTIVE’ NUT
8 x 15 x 3 Brass
Refer to – Drawing E12

Other than wanting the thread to be square 
to the thread of the ‘nut’, there are NO 
critical dimensions on this part!  In the 
absence of more suitable stock in-house, 
produce the 15 x 8 x 3 ‘Captive Nut’ blank 
by parting off  a 3mm thick ‘slice’ from the 
end of a Ø3/4" brass bar. Scribe a centre 
line and mark off  the 15 x 8 rectangle. 
Centre punch the M4 and Ø3.5 locations 
at the indicated positions and complete the 
machining operations. Remove any burrs.

E – COVER MACHINING FIXTURE
Ø30 Aluminium
Refer to – Drawing E12

Hold the Ø30mm aluminium in the 3-jaw 
chuck with 10mm protruding. Face off  
and turn around then hold with 10mm 
protruding. Face-off  and skim the outside 
diameter just suffi  cient to achieve a 
continuous cut for a length of 5mm. Th e 

A - Cylinder Bore & Gland Cover
 Gauge

B - Cover Recess & Gland Seal 
Gauge

C - Cover to Fixture Securing Bolt
D - Securing Bolt "Captive" Nut

E - Cover Machining Fixture
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purpose of this diameter is to enable 
the fi xture to be aligned in the next 
operation and to be reused, should 
the need arise, by holding in a 4-jaw 
chuck and referencing against this 
diameter with a DTI stylus to ensure 
true running.

Centre drill, drill Ø3.8, ream Ø4.
Using a small boring tool open 

out the reamed hole to produce a Ø8 
x 3 deep recess that can be checked 
against the Ø8±0.01mm cover register 
gauge.

Open out the Ø8 hole to produce 
a Ø14 x 1 deep recess that can be 
checked with the Ø14±0.01mm 
cylinder bore gauge.

Transfer to a milling machine and 
using suitable parallels hold with the 
recessed end uppermost and about 
8mm above the top of the jaws.

Align the spindle with the centre 
of the fi xture – referencing off  the 
skimmed outer diameter. At the four 
locations indicated drill and tap M3 x 
15. See photograph E30. 

Fit the cover securing bolt 
through the machining fi xture and 

tighten the captive nut to the plain 
end of the machining fi xture. Using 
a Ø3.5mm drill ‘spot’ through the 
captive nut suffi  ciently deep to cut 
a full diameter then drill Ø2.5mm 
x 15mm deep before tapping 
M3. Secure the captive nut using 
a suitable M3 bolt or set screw. 
Unscrew the securing bolt and check 
that on re-fi tting the bolt it picks 
up easily in the captive nut. If not, 
slacken the retaining screw to obtain 
a position that allows the securing 
bolt to pick up in the nut easily. See 
photograph E31.

Carefully remove any burrs and 
put to one side.

CYLINDER – ITEM E13
Cast Iron – 20 x 25 x 32   
Refer to – Drawing E13
Note – Do not deburr any of the port 
drillings

STAGE 1: DRILL/MILL PORT 
FACE
Secure the blank in the milling vice 
with the large 32 x 25 datum FACE 
against the fi xed jaw on suitable 
parallels to bring the 32 x 20 datum 
EDGE at least 2mm above the vice 
jaws. On this component the third 
datum (for machining purposes)  is 
located centrally between the two 
ends, because the ports must be 
accurately located with reference to 
the central pivot point on the port 
face.

Zero the spindle to the fi xed 
jaw and centrally between the two 
end faces of the cylinder blank. 
Set X-axis and Y-axis feed dials to 
zero.

Move the block 10mm on the 
Y-axis and lock the table slide. 

Centre drill, drill Ø3 x 6.5 deep 
at (X+12.5, Y-10) and (X-12.5, Y-10)

Move the table to (X 0, Y-10) and 
lock the X-axis slide. 

At (X 0, Y-10) drill Ø3.3 x 6.5mm 
deep, taken from the drill tip. Take 
care NOT to exceed this depth. DO 
NOT TAP at this stage.

Move the work clear of the 
spindle and install a Ø10mm end mill.

With the cutter clear of the port 
face on the Z-axis, set the cutter 
rotating.

Return the cylinder blank to (X 
0, Y-10). Lock the X-axis slide.

On the Z-axis bring the cutter 
just into contact with the port face. 
Zero the Z-axis feed dial.

Move the cutter clear of the 
blank on the Y-axis. 

Move the cutter to Z+1mm then 
apply the spindle or Z-axis slide lock.

Feed the cutter slowly across 
the blank using the Y-axis. See 
photograph E32

Remove the blank, deburr and 
clean the vice.

STAGE 2:  MILL/DRILL & TAP 
1ST END
Secure the blank in the milling vice 
with the large 32 x 25 datum FACE 
against the fi xed jaw on suitable 
parallels to bring the 20 x 25 end at 
least 2mm above the vice jaws, and 
the port face to the right.

Th e spindle will remain 
referenced at zero to the fi xed jaw on 
the Y-axis, but needs to be zeroed to 
the port face on the right.

Centre drill, drill Ø2.5 x 6mm 
and tap M3 at the four locations 
shown, (X-8, Y-3), (X-22, Y-3), (X-22, 
Y-17) and (X-8, Y-17).

Centre drill at (X-15 Y-10). Th is 
will be used to locate the blank in a 
following operation.

Install a Ø6mm centre cutting/
slot drill and move the blank to (X-
6.5 Y-10). 

With the cutter rotating raise the 
work until it just contacts the end 
face. Zero the Z-axis feed dial. Feed 
slowly to a depth of 2.5mm on the 
Z-axis. See photograph E33.

Remove the blank and clean the 
vice.

STAGE 3: MILL/DRILL & TAP 
2ND END
With 32 x 25 datum FACE against 
the fi xed jaw, place the end just 
machined on suitable parallels to 
bring the blank just above the top 
of the vice jaws and the port face 
to the left . Th e spindle will remain 
referenced at zero to the fi xed jaw on 
the Y-axis, but needs to be zeroed to 
the port face now on the left . 

NOTE: all the X-axis values now 
become positive, and centre drilling 
at the (X+15, Y-10) location is NOT 
required.    

Centre drill, drill Ø2.5 x 6mm 
deep and tap M3 at four locations 
shown, (X+8, Y-3), (X+22, Y-3), 
(X+22, Y-17) and (X+8, Y-17).

ABOVE
PHOTOGRAPH E30 
Threading fi xture 
for M3 cover 
securing bolts.

BELOW
PHOTOGRAPH E31
Retaining screw 
for “Captive Nut” 
in fi xture.
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STAGE 4: TURN THE CYLINDER
For the following machining operation 
using a 4-jaw chuck, you will need to 
provide four smooth fl at pieces of metal 
to prevent the hardened jaws marking the 
blank surfaces.

FOR COMPLETE SAFETY, setting 
up should be done with the machine 
electrically isolated.

Set the cylinder blank port face 
running true to the pivot hole in a four 
jaw independent chuck. One quick and 
easy method to do this is to use a ‘wobbly 
centre bar’. If you have a spare tailstock 
centre that has a female centre at the small 
end this will serve or to give you a little 
more room make one up from a 100m 
length of Ø10mm bright rod. Centre drill 
one end and turn a 60° point on the other. 

Install a centre into the tailstock and aft er 
locating the 60° point in the Ø3.3 pivot 
hole drilled previously support the other 
end of your bar/centre on the tailstock 
centre. Adjust the tailstock to just grip the 
centre/bar without undue force and set up 
a DTI stylus to bear on the bar close to the 
workpiece.

Th e bar will indicate the deviation 
of the reference hole from centre, and by 
adjusting the jaws to reduce the run out 
as indicated on the DTI the reference 
hole can quickly be made to run true. See 
photograph E34. 

Before you commence machining make 
a fi nal check on all four jaws to see that they 
are all tight, because it is not impossible to 
actually have something running true but 
only gripped on two opposite jaws. 

Install a stiff  boring tool, protruding 
only suffi  cient to clear the length of the 
bore (about 35mm). With the work turning 
bring the tool close to the centre of the 
cylinder block and lock the saddle. Using 
the compound slide, slowly advance 
the tool until it just shows a ‘witness’ of 
contact, then zero the compound slide. 
Now move the tip into the hole and using 
the compound slide feed into the work 
0.25mm, feeding out on the cross slide 
until Ø18mm is achieved. Go back to the 
centre and repeat a further three times 
which should result in a recess 1mm deep 
and of Ø18mm.

Change to a right-hand knife tool 
and with the work turning, bring the 
tool close to the extreme corners of the 
rotating block and lock the saddle. Using 
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LEFT
PHOTOGRAPH E32 
Recess in port face – 
milled 1st stage. 

RIGHT
PHOTOGRAPH E33 
Cylinder 1st end 
face, with additional 
bore location hole.
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the compound slide, slowly advance tool 
until it just shows a witness of contact 
on the port face corners, then zero the 
compound. Bring the tool away from the 
work using the cross slide and advance 
0.25mm on the compound slide. Feed in 
slowly on the cross slide until Ø32mm 
is achieved, which in this case doesn’t 
actually need measuring as the dimension 
is when the flat surfaces of the ends (which 
are 32mm apart) just disappear. Bring the 
tool clear using the cross slide and repeat a 
further three times which will result in the 
specified 1mm depth.

Finally, using the tailstock chuck for 
support, tap the M4 thread. This will ensure 
that the thread is at 90° to the port face.

STAGE 5: BORE THE CYLINDER
FOR COMPLETE SAFETY, setting 
up should be done with the machine 
electrically isolated.

Using the location hole in the cylinder 
blank end face, drilled at stage two, set 
the work to run true, with strips of metal 
between the jaws and cylinder blank faces 
to prevent marking, in the same manner 
as before.

Remove the bulk of the waste from 
the cylinder bore using ordinary drills 
in stages. I would suggest Ø6 followed by 
Ø12. Set up the largest boring tool with a 
sharp tool having a small tip radius that 
you are able to enter into the Ø12mm hole, 
and sufficiently long to machine without 
interference at least 35mm length. 

Be aware that putting on a cut when 
involved with boring holes means the tool 
moves away from the centre towards you, 
not towards the centre as happens when 
turning diameters, causing the feed dial 
graduations to count backwards.

Take a light cut and check that the 
tool goes through the length of the bore 
without any difficulties. Put on a 0.2mm 
cut and feed slowly through the blank. 
NOTE – if the machine you are using 
is relatively modern, a 0.2mm cut will 
appear as 0.4 on the cross slide dial. On 
older machines the dial graduations refer 

to the actual cross slide movement which 
results in a reduction in diameter of twice 
as much.

Listen to the sound of the tool as 
it goes through the blank and in all 
possibility the first cut might result in an 
intermittent sound as drilled holes rarely 
run true. Should this be the case withdraw 
the tool, put on another 0.2mm cut and 
feed through again. 

When you achieve the sound of a 
continuous cut, if all is well – something 
like a hiss – withdraw the tool and without 
altering the setting feed through again 
to make a ‘spring’ cut (as we did when 
making the cylinder cover fixture).

The easiest way to measure bores of this 
size is to use a tool called a ‘telescope gauge’ 
which comprises of two spring-loaded 
plungers that can be clamped in a holder. 
In use they are set slightly larger than the 
bore to be measured clamped lightly, and 
then ‘swung’ across the diameter which 
forces the plungers into the holder to a 
distance exactly that of the diameter. The 
tool can be removed and then measured, 
either with a micrometer or callipers. 
The use of a telescope gauge allows you 
to quickly rough out nearly to size with a 
degree of confidence that the plug gauge 
cannot provide. See photograph E35.

An alternative is to use the plug gauge 
described earlier. By a slow process of 
trial and error the bore is enlarged until 
the gauge diameter just enters, which 
tells the operator the specified size has 
been achieved. From personal experience, 
success is a great deal faster to achieve 
with a telescope gauge and they are now 
affordable.

If you have to use a plug gauge use 
the ‘nibs’ on the back of callipers, taking 
care to ensure the ‘nibs’ are ‘settled in’ 
whilst applying a gently pressure to the 
moving jaw to expand the nibs whilst 
getting them to lay exactly in line with the 
bore.  This is shown as the maximum size 
being displayed. Note the measurement 
and deduct 13.90mm and remove the 
calculated amount from the bore.    

     Having got to Ø13.90mm after 
taking three spring cuts “Keep Calm – 
Don’t Panic” but reduce the depth of cut 
put on to 0.01mm (0.02 on a more modern 
dial marked in diameter), taking three 
spring cuts after each increase, and you 
will arrive at a measured bore size when 
the gauge just enters the bore smoothly 
for its full 10mm depth. This will indicate 
that the bore is in tolerance of between 
Ø14.00mm and Ø14.02mm. 

By only having a small depth of cut 
and feeding slowly, the finish off the tool 
should be sufficient for the application. 
See photograph E36.

After carefully removing any burrs, 
assemble the cylinder pivot stud into the 
cylinder block placing a drop of Loctite 
retainer in the thread of the cylinder block 
and a drop of retainer on the end of the 
pivot stud. Tighten securely by locking 
two nuts against each other on the long 
section of thread. Put to one side to cure.

Next month we shall go on to use the 
fixtures we have made to produce the 
cylinder covers.

« TO BE CONTINUED »

LEFT
PHOTOGRAPH E34
Setting port face to run true to pivot hole.

BELOW
PHOTOGRAPH E35
Checking bore size with telescope gauge.

BELOW – PHOTOGRAPH E36
A boring job finished!

PROJECT
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A Two-faced Encounter  
at Rippingale

BY DAG BROWN

DAG Brown happens across a rather unusual clock in Lincolnshire

I suppose that the village of Rippingale, 
a few miles north of Bourne, is really 
out of my usual territory; originally 
I was roped into helping them 

through some friends who lived in the 
village. Perhaps best known for their beer 
festival of ‘Ripping Ales’, nevertheless 
the village has plenty going on and the 
large church has one or two remarkable 
features, including its clock. Access to that 
mechanism is far from straightforward; 
high up in the tower it is reached via an 
obstacle course which starts with a visit 
to an upper room which gives access to 
the ringing chamber; from there a ladder 
takes one to the belfry in which the clock 
sits marooned in the middle of the floor. 
The position is dictated by the fact that it 
is arranged to drive two sets of hands on 
two faces of the tower; of this more in a 
minute.

The clock mechanism is quite the 
oddest which I have ever encountered: 
I can best describe it as a hybrid drive, 
since the movement is a tiny electric 
one, coupled directly to the hands by 
means of the traditional gearing; it 
is thus susceptible to power cuts but 
otherwise keeps reliable time and, being 
a synchronous movement, maintains 
its link to the grid, like a typical 1950’s 
electric clock. I have been called in the 
past to sort out the odd problem with 
the electrics, but just a minor hiccup in 
a unit which otherwise functions as it 
should.

The strike train on the other hand 
is more easily recognisable as that 
in a traditional tower clock, with its 
mechanical tripping by the going train 
and the control of the strike rate by 
means of a ‘fly’. The effort, however, 
is applied by another electric motor, 
which relieves them of the need for a 
weekly wind. Here again I have sorted 
out the odd problem in the strike train, 
occasioned by its getting out of time with 
the clock movement.

It must be said that the adoption 
of electric drive, either in this manner 
or by the more traditional continuous 
loop applied to the well tested large 
train of gears, relieves the mechanism 
of the huge weights like those which I 
described earlier at Greatford (see EIM, 

March 2016). As a consequence not only 
does wear and tear on the movement 
greatly reduce but it also gets rid of the 
potential hazard which is normally 
presented by yards of wire cable and a few 
hundredweight of cast iron.

I mentioned earlier that the Rippingale 
clock is two-faced. It is common for the 
time to be displayed on only one face of 
the tower and more often than not this 
is the face which the congregation sees 
when approaching the building. In a few 
instances the display is duplicated on 
another face or even (as at the Elizabeth 
Tower, Westminster) on all four faces of 
the building. The challenge is to make sure 
that all faces tell the same time, although 
this is not a problem if you throw money 
at it like the Ministry of Works!

The drive to multiple faces is achieved 
simply, provided that the centre line 
of the faces is at a level higher than the 
clock movement. As we discovered at 
Tinwell, a pair of bevel gears transmits 
the drive from the final shaft of the clock 
movement to a vertical shaft. This picture 
is not from a clock, rather from an old 
mill; it does however serve to illustrate 
the point. If the number of teeth is the 
same on both wheels then the gears are 
called mitre bevels (as in the Bishop’s hat) 
and the turning speed of both shafts is 
the same. Now imagine the same thing at 
the top end of the vertical shaft and the 
drive is taken to the hands at the same 
speed as the clock shaft. Now comes the 
clever bit: the vertical shaft meshes with 
not one horizontal gear but two, each one 
connected to its own hands and clock 
face. This arrangement ensures that all 
sets of hands rotate in the same direction. 
It is an old mechanism, first used in the 
18th century, but not many country clocks 
are blessed with the complication of more 
than one face.

The final connection between the 
gearing and the clock face is by means of 
a ‘constant velocity joint’, a crude version 
of the prop. shaft of a car. Provided that 
it is correctly aligned its drive is constant 
irrespective of any offset or misalignment 
between its two ends. The benefit of this 
property is that it is not necessary for 
the clock mechanism to be accurately in 
the middle of the clock chamber. I never 
cease to be amazed at the ingenuity of our 
ancestors in solving the problems of the day.

If you do spot any other two-faced 
clocks in the area (excluding St Mary’s 
Stamford) I should be interested to learn 
of them. n

BELOW
A pair of bevel gears of  a similar type to those used 
at Rippingale.

ABOVE
St Andrew’s Church, Rippingale.
Photograph: Richard Croft
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TANK
As the saying goes: ‘Now for something 
completely different’. I considered making 
a tar sprayer or something different on the 
back of the lorry but I had the problem, 
when I started the Atkinson, that storage 
of a large model would be difficult. So, 
when I saw Atkinson’s catalogue of 
different versions of the uniflow, the 
chosen one leapt out of the page. Using 
the tank back and making the lorry into a 
tractor made it considerably shorter and 
at the same time made something a little 
different.

I had to make some minor changes in 
the design compared with the prototype 
tank though. The filler, for some strange 
reason, was mounted in the centre of the 
tank which consequently could never 
be full! It had to be moved forward or 
it would be under the seat. The second 
change was in the position of the water 
lifter, which I haven’t managed to get to 
work, so it’s really a dummy. The design 
comes from the Blue Sentinel (?) Timber 
Tractor seen at rallies; in fact I got a lot 
of construction ideas for the tank after 
spending a happy hour scrambling over 
the engine at the Driffield Rally. The water 
lifter should be at the front top corner but 
in this correct location it’s in the way of 
your leg so was moved back. The same 
goes for the water hose and its mounting 
that was moved back for the same reason. 
One thing I wish I had done is to move 
the whole tank back perhaps 30-40mm 
as the space behind the cab, which on the 
prototype was the main coke storage space, 
is, to say the least, inconvenient (you may 
have noticed I like to take the easy way) as 
the coal box slots in there plus firing tools 
etc. Just not enough room.

The tank provides a great mounting for 
the seat and, as it contains about 35 litres 
of water, it’s good enough for a decent time 
on the rally field without having plastic 
barrels on display and is rather unusual. 
The front section has a dummy front 
cover/ hatch giving access to a space for 
tools and the hand pump; I wanted this 
to be hidden from view, not liking to see 
them on the footplate.

There’s a lot of welding in the 
construction. The exact size is not 
important – 10-20mm higher top or 
bottom or on length won’t make any 
difference, as no prototype exists to 
compare against. Width is important 

ABOVE
PHOTOGRAPH 1
Milling the bending jig anti tipping blocks.

BELOW
PHOTOGRAPH 2
Bending jig.

The Atkinson Steam Wagon

BY GRAHAM SADLER  CONTINUED FROM PAGE 25 APRIL 2017

Graham constructs the water tank for his Atkinson tractor

though and should match the width of the 
footplate. We make the cover first then size 
the frame from this, making an accurate 
fit far easier to achieve.

Most of the rivet holes are drilled 
before the frame structure is finished. 
An important tip here. When using a 
pistol drill a surprising amount of force 
is needed to drill even a small hole in this 
4.2 mm thick assembly. When you break 
through, even with a lot of care, the drill 
chuck crashes down and the jaws gouge 
the plate leaving an ugly scar.  This is so 
easy to prevent. Get a 20mm long length 
of neoprene tube and put it over the drill 
bit. This protects the metal and at the same 
time cushions the push through reducing 
the risk of breaking the drill (I broke only 
3 in all the tank manufacture, although 10 
were ready just in case).  

BENDING JIG
The first stage is to make the angle iron 
bending jig, using 75 x 6mm section – 
see photographs 1 and 2. The ends are 
drilled 12.5mm in the angle for bolts 
and a suitable bar is drilled to provide 
the pressure. Mine was 60mm diameter. 
Dedicated ‘V’ blocks will need to be made 
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to hold the ends of the bolt so it doesn’t 
move about. Later, a piece of strip was 
welded onto the point of the angle to grip 
in the vice. Th e inner edge of the angle 
must be smoothed to avoid marking the 
sheet. Next, using the dimensions of your 
jig, draw out the elevation of the tank full 
size on cardboard so that dimensions and 
angles can be easily found.

Once this is fi nished, get a piece of 18 
gauge strip 25 to 50mm wide to do a test 
piece to fi nd the radius of the fi nished 
cover – mine came guillotined when 
ordering the full set of plates from my 
local supplier. Th e exact positioning of 
the bends is not as diffi  cult as it seems. 
Work out the centre position of the bend 
on your drawing from what will be the 
vertical side plus a ‘test error’. Mark this 
distance on the piece followed by two 
lines half the width across the ‘points’ of 
your bending jig to enable positioning 
then bend to your drawing and cut the 
ends to exact size when satisfi ed. We now 
have the correct dimensions for the side 
angles.

SIDE ANGLES
Using 15 or 20mm x 3mm thick black angle 
(it’s cheaper) cut away a section of the vertical 
leg in the position of the bends, heat the bar 
then bend it to fi t the test piece produced 
above. Leave the vertical pieces over length 
at this stage. Do not round the sharp corners 
of the angle until aft er all the welding and 
drilling of the rivet holes are completed.

Th e 18 gauge outer cover is next. On 
the side frames, mark the lengths of the 
verticals from the test piece and use a tape 
measure to get the length of the cover 
plate. Check the piece you have is perfectly 
square and parallel then mount on the 
miller to drill the 3/32" holes for the rivets. 
Th is was easy on my Bridgeport as it could 
all be done in one go – note in photograph 3
the slips in the table slots to ensure the 
cover is parallel and square. Since then 
dedicated blocks and a close fi tting bar 
have been produced for this type of setup. 
Th e spacing of the holes was purely down 
to the pitch of the feed screw. You need an 
easy number to increment or there will 
be tears. I spaced mine at 11/2 turns of the 

handle (0.3"), using pieces of insulation 
tape to make the target division easy to see 
(photograph 4). Although I have a DRO 
and could use its linear spacing function 
the method I’ve described is far more 
certain of a perfect result, quicker and a 
lot less stressful as there’s a lot of holes 
to drill. Aft er drilling, lightly deburr by 
gently countersinking both sides. 

Using the test piece dimensions bend 
the cover. Put into the former and tighten 
the nuts evenly until you have a right 
angle bend then use a piece of ply lightly 
clamped on each side of the cover so the 
bend is where you want it and thus get 
the over-right-angle bend until the angle 
matches the frame side angle iron. See 
photograph 5 which shows the use of a 
roofi ng square and a steel strip against 
the jig to ensure accuracy. Note the 
chipboard support nudged along the bench 
supporting the cover to stop it fl opping 
about, also seen in the photograph. When 
happy, do the smaller back step, which is 
easier because it’s less than 90˚ angle. Th is 
whole process is a lot easier than it sounds. 

Seat mounting
holes 4 placesFiller hole

Seat holes show position
of centre of the 25 x 25mm angle.

Construct from 18g steel with
15 x 15mm side angles
Base stainless
See photographs and text for
construction details

Drains

Injector feed

Mounting strips
One in each corner
Weld to side frame
Tap M6

Base split
 line

Bypass entry

Hand pump outlet
(nearside) Engine pump

feed

130

240
R 3050

130

240

390

640

170
320

90

90

75

Tank
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LEFT
PHOTOGRAPH 3
Drilling the top the 
cover sheet.

LEFT
PHOTOGRAPH 4
Keeping the 
spacing correct.

LEFT
PHOTOGRAPH 5
Bending the cover. 
Note roofi ng 
square to  keep 
accuracy and the 
sheet of chipboard 
(to the left) to 
prevent the sheet 
fl ooping about.

BELOW
PHOTOGRAPH 6
The almost fi nished 
side. Top corner 
ready for drilling.

Now adjust the angle frames to fi t the 
cover, fi le a bit of 3mm plate to remake the 
missing part of the bend and weld in position. 
Weld in the bottom part of the side angle at 
this stage as it can be correctly positioned and 
sized. Cut the tank side sheets to match the 
frames. Here the rivet holes on the radiused 
top corners present a problem as, unlike the 
lines of straight holes which can be drilled 
through the sheet and the frames at the same 
time on the miller, because of the angles, some 
variation in positioning will be required. So 
do the long top edge having previously marked 
out the fi rst and last rivet positions (don’t be 
an accuracy slave here) which will give the 
positions for dividers to lightly scribe the line, 
then step round it with the spacing you already 
have then continue with the miller. Don’t 
worry if it’s not quite correct at the square 
corners, mine isn’t... Countersink all the 
holes in the angles on the inside for the rivets 
(photograph 6).

Clamp the cover to the angles being sure 
to maintain the 6mm step back from the 
edge shown in the CAD image, which makes 
a very neat fi nish compared with the cover 
sheets meeting at the corners. Th is is a lesson 
learned from examination of the Sentinel. I 
fi nd mini mole type C clamps ideal in this sort 
of situation (photograph 7). Drill a few holes 
for the  3/32" rivets (approx 1000 needed) and 
bolt together with 7BA screws, then it’s on to 
the drill to complete all the rest of the holes. 
Do as much as you can on the pillar drill but 
as can be seen in photograph 8 it involved an 
interesting set up!

MORE ANGLES
Th e cross angle pieces are cut from 25mm 
stock as they have to support the seat and you 
on the top which, if 3mm thick, will need a 
scrap of thickening for the lift ing eyes. Th ese 
pieces for the top, ends and verticals (15mm 
section) can now be very lightly tacked in 
place with the cover in situ and when “solid” 
the cover may be removed and the welds 
completed. In the photographs you will see a 
whole plethora of angle sizes. Some were, to say 
the least, a bit rough but they are fully hidden – 
I used what I had!

Th e bottom angle pieces are fi tted with a 
fl at sheet clamped in place to keep them all in 
the same plane (photographs 9 and 10). In the 
corners, strips of 30 x 3mm steel are welded in 
place across the angles to bolt the tank down 
to the chassis. At the back, aluminium blocks 
are securely fi tted and have a blind tapped 
M6 hole to stop water dribbling through and 
rusting the fi xing point. Drilling the holes 
for the bottom stretched my Bridgeport to its 
maximum (photograph 11). Th ere was only 
a few mm of daylight to spare so, if you are 
without the capacity, drill a piece of 20 x 6mm 
bar about 150mm long to make a drilling jig 
and clamp it in place. Use 18 gauge stainless for 
the base. I used three pieces as I had them in 
stock but two would have been easier and two 
rows of 28 fi xings would have been reduced to 
6. Th e smaller one, which can be mild steel, is 
for the dummy tool space base. Drill the base 
holes for 6BA tapping (except the front section) 
but use a trifl e larger than normal tapping size 
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ABOVE
PHOTOGRAPH 9
Welding the bottom 
angles. 

ABOVE RIGHT
PHOTOGRAPH 10
The finished bare 
tank frame.

RIGHT
PHOTOGRAPH 11
Drilling the base 
fixings.

LEFT – PHOTOGRAPH 7
Clamping the top sheet in place.

BELOW – PHOTOGRAPH 8
Drilling the holes. The end angles are not yet fitted.
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(say 2.4mm) then it’s an orgy of tapping for 
the round head fi xing screws permanently 
fi tted from the inside to act  as studs.

Th e inner wall of the tool space is now 
prepared and fi tted or there won’t be access 
to drill the fi xing holes later. Use screws 
and nuts.

Th e tank was fully baffl  ed to stop the 
water sloshing about inside. 20 gauge 
stainless steel was used for this, each 
baffl  e fi xed with 2-4 brass nuts and bolts. 
Th e baffl  es have crescent cut outs top 
and bottom to allow easy movement of 
water during fi lling (photograph 12). 
When all angles have been fi tted go over 
the welded joints with an angle grinder 
and, in addition, this is a good time to 
round the edges of the angle to provide 
a smooth outline. Th is was delayed until 
now in order to give accurate positions for 
marking out and measurement.

RIVETING
Riveting was not as diffi  cult as you would 
think even though there is about 5.4m of 
riveting spaced at 0.3", amounting to about 
800 for the edges, so you will need in the 
order of 1000. Remove the inner wall and 
baffl  es for now, carefully marking where 
they fi t, then it’s on with assembly. Th e cover 
was fi rst which is very easy to get at. Here 
the use of a rivet squeezer made life very 
much simpler. Photograph 13 shows mine, 
which was made from a design published in 
the modelling press years ago. Insert rivet, 
cut very close with end snippers, squeeze 
and on to the next. Aft er the fi rst dozen or so 
you will be cutting the rivets to size without 
measuring. For the corner areas things are a 
bit more diffi  cult so the tank was supported 
on a Heath Robinson frame of timber to 
maintain the angle (photograph 14). Th e 
rivet was then sat on a snap which was in the 

woodwork vice and the weight of the tank 
plus a bar of junk held it in place. It was cut 
off  and a punch used to spread it into the 
countersink. 

Now for the more diffi  cult side riveting. 
Th e fi rst one isn’t too bad, as the other is 
open giving easy access, but the second is 
far more diffi  cult. Again, the squeezer was 
used along the bottom edge but the ends 
and top are more diffi  cult so the tank was 
placed on its side then packed up on the 
bench to get it level and stop it rocking. 
With the snap in the wood vice the rivet 
was inserted with pliers then, aft er carefully 
checking that the rivet was correctly in 
position, it was set down and fi xed.

Th e front of the tank was marked out 
for the hatch. Th e corners were cut with a 
step drill then the jig saw made easy work 
of removal of the waste (photograph 15). 
Th e hatch has dummy bolts and studs 
fi tted and two location lugs at the bottom 
and two catches at the top formed from 
10 x 1.5mm fl at and disguised as hooks 
for engine fi ring tools. Th e hose hook is 
bent from 1.5mm plate with sides. Bending 
the bottom was a blacksmithing job and 
then silver soldered together, fi xed with 
5BA bolts fi tted into tapped holes in an 
aluminium plate riveted inside the tank 
(hidden by the hook), fi nished with a lady’s 
watch strap to teach the tube who’s boss.

Th e inside of the tank is treated with 
GRP and/or three thick coats of car 
underseal to protect it. Th e base is fi xed 
with nuts onto the ‘studs’ formed from 
round head screws fi tted from the inside 
before the coating goes on. When fi nally 
fi tting the base use silicone gasket goo or, 
as I did, use marine window sealant.

Next time we’ll fi nish off  the tank by 
looking at the fi ttings.

« TO BE CONTINUED »

PHOTOGRAPH 12
Baffl  es fi tted.

PHOTOGRAPH 13
The squeezer used 
for much of the 
riveting.

LEFT – PHOTOGRAPH 14
Setup for riveting the corners.

BELOW – PHOTOGRAPH 15
Cutting out the front hatch.
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Building the LNWR Coal 
Engine in 5" Gauge

PART 15 – CONTINUED FROM PAGE 17 APRIL 2017

 Hotspur machines the remaining parts for the brake cylinder

TURNING THE PISTON AND ROD
Use a piece of 1" round cast bronze bar for the brake cylinder 
piston. Face the outer end and turn the bottom spacer/register to 
give a 1/16" shoulder. This feature is just to ensure the steam enters 
under the piston. Proceed to turn the outside diameter down to 
as near to 7/8" as you can measure it and form the two grooves for 
the packing material. For grooves like this I use graphite yarn that 
will wrap around and fill the section so that it has to be poked in 
with a small screwdriver.

Now, centre drill the front face and drill in with a 5/32" drill 
not less than ¾” deep for the 3/16" x 40 tapping size. Counter-drill 
just ¼” in with a 3/16" drill and then use the taper and second taps 
to make the threads. Do check, however, that your intended 3/16" 
stainless steel piston rod will enter this counter-drilled hole. I 
often find that stainless rod is slightly larger than the specified 
size and in my case I had to use a No. 12 drill to give the necessary 
clearance fit. Finish the piston by parting-off from the chuck 
but make the shoulder for the spring and de-burr all the sharp 
edges before completing the operation. The thread can now be 
completed with a plug tap with the piston held in some soft jaws in 
the vice.

ABOVE
The brake piston machined ready for parting-off and (BELOW) the piston 
mounted on its rod.
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The length of 3/16" stainless steel rod for the piston needs to be 
held securely in the 3-jaw chuck and the 3/16" x 40 thread added to 
match the piston. At the other end there needs to be a shoulder 
added down to 5/32" diameter to take the 5/32" x 40 thread for the 
clevis. Make sure this shoulder is free from burrs as it has to pass 
down through the bottom cover and gland boss at the lower end of  
the cylinder and we do not want any scored surfaces. Assemble the 
piston and rod as tightly as possible by hand. I do this by holding 
the piston rod in the vice again and using a rag to turn the piston 
until it is tight. This will be quite sufficient for a brake cylinder.

COMPLETING THE STEAM BRAKE CYLINDER
Now we can turn to the fabricated steam cylinder and make the 
two 6BA tapped holes in the support bosses. These threads can 
go in up to 3/8" as they will be left smooth after the bore is turned. 
Place the cylinder into the 4-jaw chuck with some packing to 
prevent any markings. I used a dial gauge to make sure the 
cylinder flange was running true, but be sure the body is not 
held too tightly, as the wall thickness is only going to be 3/32" and 
it may distort if too much pressure is applied by the chuck jaws. 
To turn the piston bore, I usually start with a pilot drill right 
through; make this a 4BA tapping size so a brass screw can be put 
into the top face later to give a location for the upper end of the 
return spring. Next, use a 3/8" drill and be cautious on the hand 
feed from your tailstock. I suggest a depth of ¾" maximum at this 
stage. Follow this with a ¾" drill and adopt the same depth limit. 
Now you can put a boring tool onto your topslide to gradually 
turn the inner end of the drilling into a flat surface and you will 
pick up the cross hole outlet from the cylinder arranged during 
fabrication. Gradually open up the bore until the piston is a 
smooth sliding fit; do not force it in as critical surfaces may be 
damaged trying to get it out. My photograph shows my boring bar 
with distances marked by a file to judge the depth of cut. If you 
are concerned about boring to the full depth, do keep in mind that 
the upper corner of this bore does not have to be absolutely 7/8" 
diameter as only the lower 3/4 of the bore will be needed for the 
brake effort. For all things there is perfection and there is realism, 
so do not try and achieve that which is not necessary.

To complete the machining, face off the lower edge of the 
flange and de-burr the edge of the cylinder then remove the 
component from the chuck. Put a 4BA thread in the hole in 
the top face of the body for a small brass cheese-head screw to 
be added inside to locate the upper end of the spring and add a 
locknut outside. 

FABRICATING THE CYLINDER BOTTOM FLANGE
The next part is the bottom cover for the cylinder plus the steam 
gland. Like many model engineers, I have a box of odds and ends 
of brass and bronze of various grades and for new assemblies I 
look to see if I can ‘join’ bits together instead of sourcing new 
material at no little expense. For this bottom cover I found two 
pieces of phosphor bronze that would easily become the thick 
flange and gland boss for the cylinder. With one piece having 
an overall diameter of 1½" by 5/16" thick with a 5/8" hole in it and 
another of 7/8" diameter by just over 1” long, it was easy enough to 
enlarge the bore size to take the smaller oddment and fabricate 
what I needed. My pictures should show what I mean and during 
the cleaning up operation I also added a No 3 centre into the 
smaller diameter.

I also used the same technique, as used for the LO pump 
eccentric, to hold this fabrication by soft soldering it to another 
large piece of squared off brass acting as the chucking piece to 
carry out the machining operations. This makes it easy to off-set 
the material in the 4-jaw chuck for the finishing sequence. One 
of my drawings shows the geometry of the off-set needed for 
the larger curved surface of the gland boss. Place a centre in the 
tailstock chuck and move the work say in the direction of the No. 
1 jaw of the 4-jaw chuck till the off-set is 5/32". Machine down the 
boss till the diameter being turned is 15/16". This last dimension is 
easily noted by checking the distance between the tool and the 
machined surface. I suggest you keep a note of your cross-slide 

ABOVE – The fabricated brake cylinder being set-up for the drilling and boring 
operations.

BELOW – Finalising the bore size – note the depth marks on the tool.
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reading when the required dimension is achieved as the tool 
should be in the same position for the second cut. Now repeat the 
operation for the other side and rotate the work 180 degrees in 
the chuck jaws with a minimum of slackening. There will be small 
radius to generate by hand at the ends to give the desired look to 
the boss. I hope my pictures make this clear. The major and minor 
axes shown on the drawing are quite nominal.

The next operation is to set the work up to run on the centre-
line using either a dial gauge on the cover flange or the two 
centres method and then the hole for the piston rod can be drilled 
through. Here I started with the 3/16" drill to about ¾" deep, but 
opened it up a fraction with the No. 12 drill to suit the material 
size as for the piston. Now counter-drill the hole 11/32" by ½" deep 
before using a 3/8" D-bit to make the gland bore.

All that remains for the moment is to machine the flange and 
the shoulder to suit the brake cylinder bore and part it off to leave 
the inner shoulder a full  3/16" wide.

ABOVE 
The bottom flange offset on a soldered face to form the gland housing.

LEFT
The gland 
flange roughed 
out and being 
attached to 
the housing 
to mark out 
and finish the 
profile.

RIGHT
A trial assembly 
of the parts to 
confirm the 
sizes and the 
operation.

99999 EIM MAY17.indd   36 08/04/2017   06:12



www.engineeringinminiature.co.uk 37ENGINEERING in MINIATURE | MAY 2017

CONSTRUCTIONAL

ATTACHING THE FLANGE TO THE CYLINDER 
BODY
It will be seen that there are only 11 bolts holes specified for the 
joint; the first two are ½" apart, either side of the steam feed 
connection position, and there is one diametrically opposite 
under the vent boss. Clamp the cover on a block in your vice 
to mark out the centres then drill all the holes with the tapping 
size for 8BA (a No. 50 drill). Hold the two flanges together in the 
correct orientation and drill the holes through the cylinder flange. 
Dismantle the parts and tap the threads, then open up the holes in 
the flange with a No. 43 drill and clean off all the burrs. Use steam 
gasket material for the joint which is about 1/64" thick.

Without the joint the bolts can be ¼" long but for final 
assembly and with washers under the heads the bolts can be 3/8" 
long. 

 
MAKING THE STUFFING GLAND BOSS
The boss can be made from cast bronze and turned to be an easy 
sliding fit in the bottom cover. Note that I have suggested the 
hole is drilled No. 11; but start with a 3/16" drill and enlarge it to 
ensure good size control. This increased clearance is to hopefully 
prevent the piston rod from binding in the gland and like steam 
cylinders, the gland packing is the seal, not the gland itself. When 
the hole has been made, just add a small reverse taper to the gland 
inside face to help compress the packing. Part off the gland with 
a generous thickness and reverse it in a 3-jaw chuck to finish the 
outside. Put the holding stud centres in to spot them across to the 
cover housing. Tap these 8BA as well and insert a plain length of 
studding to allow easy fitment of the gland onto the housing as 
you gradually reduce the gland flange to suit the boss. I cannot 
suggest you do anything other than generate the elliptical form by 
hand so it all looks nice and tidy. 

THE BRAKE PISTON SPRING
I have drawn the dimensions for the return spring I have chosen. 
It will exert a nominal force on the piston when assembled and 
should be sufficient to push the brakes off in service.

MAKING THE CLEVIS
A 4" length of 3/8" square mild steel  bar was carefully cross drilled 
5/32" diameter at the end and hardened filing buttons used to form 
the radius. Behind the radius the flat area was reduced on both 
sides to 5/16" thickness and given a clean smooth surface finish; not 
polished because it will no doubt be painted after assembly.

To carry out the next stage the bar was held in the 4-jaw chuck 
to centre it using the lathe tool tip readings. When ready the end 
of the bar was centred and drilled 1/8" diameter a full 5/8" deep to 
ensure the tapping hole for the thread was square. Without cutting 
off the part from the bar, it was then placed under the lathe tool 
post at the right height to mill across the rounded end for the brake 
operating lever. On my drawing I have shown the slot as 5/32" wide 
and not 1/8" which will be the thickness for the lever.  The assembly 
of the whole operating mechanism will be detailed shortly but I did 
not want the fit of the lever in the clevis to be too constrained as 
there are so many variables in the construction and so a little extra 
clearance has been incorporated. Next time I will give more details 
of the assembly of these parts to the chassis and show the linkage.

« TO BE CONTINUED »

ABOVE – Hardened filing buttons being used to create the radius on the clevis and the waisted 
area behind.

LEFT – The bar stock centralised with a lathe tool to drill the 1/8" hole through for the thread.

BELOW – Setting up the bar in the tool post to mill the slot in the clevis.
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There are a number of events planned for this month which will interest many model engineers. The main event of the month is of 
course the National Model Engineering Exhibition in Doncaster over the weekend of 12th-14th May. As usual it will provide an opportunity 
for both the serious model engineer and the casual visitor to see a wide range of top quality model engineering together with a great 
selection of marine and aircraft models. I look forward to meeting many of you there. 

BY JOHN ARROWSMITH

The exhibition is preceded by the 
Mainline Rally at the Ryedale 
Society over the weekend of 
the 6th/7th May where, in 

conjunction with the GL5 Association, 
the 5" gauge railway will be working to 
an operational time table. Th is entails 
standard gauge locomotives and rolling 
stock demonstrating what this branch of 
model engineering is all about. Following 
the exhibition the Narrow Gauge IMLEC 
will be held at the Oswestry MES track over 
the weekend of the 20th/21st May. Th is 
fun competition is always keenly contested 
and provides all the entrants with a great 
opportunity to demonstrate their driving 
skills. Th ere is a nice trophy on off er as 
well as subscriptions sponsored by Warner 
Publications for EIM, so get your entries 
in now! For all these events contact the 
respective organisations for more details.  
I heard on the 12th February that the 
Canterbury MES had their entire track 

ripped up and stolen on 6th February, all 
720ft  of it. It will be a diffi  cult time for them 
to replace this amount of track in time for 
the new running season. I am sure they 
would appreciate any off ers of help in this 
time of need.  I have to say that I thoroughly 
enjoyed the latest exhibition in Manchester 
organised by the Northern Association. 
Th e larger venue provided a much better 
presentation space and, with the quality 
models on show, it was an excellent event.    

Th ere has been a good response from 
members at the East Somerset SMEE to 
join the various working parties engaged 
in winter maintenance both on the track 
and on the locomotives. Th e station canopy 
metalwork has been thoroughly prepared 
for painting and they are just waiting 
for a suitable weather period to get this 
completed. Th e signalling group have been 
busy with new wiring and have asked for 
additional help to bury the cable conduits 
in the digging of trenches alongside the 

track. Club locomotives have also been 
checked out along with all the carriages 
having full safety checks. Th e club steam 
locomotive has been renamed ‘MENDIP’ 
and has also received a general overhaul 
and steam test as well as a fully loaded 
track test. It completed 9 full circuits of the 
track without diffi  culty. Aft er a repaint in 
S & D colours it will be ready for the new 
operating season which starts on 30 April 
for the spring show at the showground.

Th e Furness Model Railway Club has a 
busy model engineering section who operate 
a multi-gauge track in Barrow’s public 
park. Last winter saw them re-laying some 
track sections which had deteriorated. Th ey 
normally run every Sunday from Easter until 
October so it was important to get the work 
completed ready for operations in April. 
Th ey have a very nice looking signal box 
which also needed some refurbishment and 
to help with this BAE have awarded them a 
generous sum of money for the work. It had 

Members at Kings Lynn 
SME in their splendid 
new workshop.
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also been decided that both the club’s 
steam locomotives needed new boilers. 
An application was made to Cumbria 
County Council for help with this and 
the club were fortunate to be awarded 
£3000 towards a new boiler for the 
2-6-2 tank locomotive. It was ordered 
straight away and in the meantime 
the chassis has been stripped down 
and refurbished, including a new axle 
pump to supplement the injectors. New 
boiler fittings are being made to suit 
as well so by midsummer they should 
have almost a new locomotive to use 
on the track. It is good to hear that in 
these days of cutbacks and restrictions 
on almost everything some local 
authorities do consider the needs of 
their local areas and help out. With all 
this work and a good clearout in the 
workshop they really will be ready for 
the new operating season.

Members at the Hereford SME 
have had a busy winter with a number 
of maintenance and new projects to 
handle. The original ground level track 
circuit was built in 1994 so it is now 
22 years old and some of the sleepers 
were showing their age so a program 
of replacement has been underway to 
rectify this problem. Two of the points 
have also been lifted and completely 
refurbished. A compressor house has 
been built so that a new compressor 
can be fitted to the existing system. 
Consideration is being given to the 
construction of a suitable road layout 
for radio controlled vehicles which, if 
it comes to fruition, should provide the 
club with another facility for members 
to use. The OO Gauge layout being 
constructed at the club is progressing 
very well with some excellent control 
panels which have been built to cover 
the complex layout, which is based on 
the station at Ledbury on the Hereford 
to Worcester line. Yes, it does include 
the 28-arch brick built Ledbury Viaduct 
which is quite a feature on the original 
line. A new 7¼" gauge 0-6-0 Romulus 
locomotive is under construction as 
the new steam motive power for the 
club. It is making good progress, with 
the rolling chassis and boiler already 
completed, and the tender is also well 
on the way to completion.       

Good progress is being made at 
the Lynnsport site of the Kings Lynn & 
DSME with the new track circuit being 
completed and a trial run also having 
been made. It only remains now to 
fine-tune everything to make it ready 
for running and they hope to be able to 
open to the public in the summer. The 
point production is also on schedule 
with only two more to build. Each 
point has been specifically designed for 
its location and the fact that members 
have a nice new warm workshop to 
work in is also helping progress. Other 
work in hand is the manufacture of 
new gates for the station platform area. 

Entry and exit gates on the platform 
will help to reduce congestion on the 
enlarged platform. They have also 
provided a new ‘parking’ place for 
buggies and bikes. A new ramp from 
the steaming bay to the ground level 
track has been built with modifications 
to one of the steaming bays which 
will enable larger locomotives to be 
unloaded straight onto the ground level 
track. The club enjoyed a suitably jolly 
festive season with Santa specials being 
run on their portable track in Market 
Street in the town. Even the local press 
were impressed and gave them coverage 
of this event.

Chairman Nick Harrison reports in 
the latest Nottingham SME ‘Kingpin’ 
news magazine that the club committee 
has agreed to the extension of the 
7¼" gauge ground level track. It will 
be approximately 900 feet in length, 
crossing the service road and running 
along the edge of the woods before 
turning through the woods and joining 
up again with the existing circuit at 
Parkgate station. The club is currently 
waiting for final planning permission 
from the local authority which should 

be completed by the end of the year. This 
project will involve the membership in a 
number of specific jobs such as ground 
work and track construction, to name 
just two. It sounds an exciting project 
and will give the club a very extensive 
and interesting ground level system. 
They have also just agreed an initial 
7 year period extension to their lease, 
structured to ensure they have the right 
to renew should they wish to do so. This 
arrangement should provide them with 
the security for a long term occupation.   

The West Cumbria Guild of Model 
Engineers is located in Curwen Hall 
Park, Workington and the secretary has 
informed me that they have changed 
their meeting venue. They used to hold 
their meetings at the Harrison Fishing 
and Sailing Club but, thanks to the local 
authority, Allerdale Council, they have 
now moved to a building right next to 
their track in Curwen Park. All their 
club meetings will take place here which 
I suspect will be much more convenient 
for them. They normally run on Sunday 
afternoons from 13:30-15:30 so if you 
happen to be in the area I am sure they 
would be pleased to see you. n

ABOVE
A super new 
set of points 
built by 
members at 
the Kings Lynn 
Society.
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YOUNG  
ENGINEERS

BY JOHN ARROWSMITH

The perennial problem of getting 
younger people interested in 
model engineering continues 
but I can see that there are 

developments taking place in a number 
of different areas that seem to be trying 
to address this problem. For example, 
up in Scotland at Stranraer a new 
heritage centre at the town’s water 
front at Stranraer station will include 
a model engineering training centre 
for local young people. I hope this 
venture is well supported and provides 
a good basic training for them – I don’t 
know if there is an existing model 
engineering club in the area but if there 
is I hope they offer some support as 
well.  

In another new venture – well 
new to me anyway – a local authority 
in England has asked its local model 
engineering club to take part in a 
Career’s Day at a local school to 
demonstrate to youngsters that this 
type of interest and learning of basic 
engineering skills is to be encouraged. 
The club involved has a number of 
young people as members and they 
have been given permission by their 
respective schools to take part in 
this day. I think this is an interesting 
development because not only do 
the students at the school have an 
opportunity to see what model 
engineering is all about but also to 
have a number of similar aged people 
doing the demonstrating will be a good 
learning opportunity for them all. It 
also shows that model engineering can 
be a part of young people’s activities 
and that it is not just for the old 
brigade. I hope we see more of this.  

Over in Lincolnshire pupils from 
the Boston Grammar School are taking 
part in a Velocipede Challenge. This 
will enable them to get to grips with 
an engineering project involving the 
design and construction of a vehicle 
that can be operated by one person and 
which can travel at least 50 metres. The 
velocipede will be built to 7¼" gauge 
and designed to run on a track. The 
school is to be supplied with a bogie 
with brakes and a front axle/wheels 
which will be delivered to the school 
along with a 3 metre section of track. 
The school will then be able to build 
their machine from whatever materials 
they feel appropriate.

ABOVE
Initial project 
meeting of 
the Boston 
students.

RIGHT
Sizing up 
one possible 
approach.
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The finals are due to be held during 
the 2017 Spalding Model Engineering 
& Hobby Show on Saturday 22nd 
April and Sunday 23rd April, at the 
Springfield’s Event Centre, Camel Gate, 
Spalding, Lincolnshire PE12 6EU.

Over the course of the 2 days the 
velocipede will be judged on;
l	 distance test – maximum 50 metres
l	 its build quality
l	 efficiency/function of the ‘drive’ 

mechanism
l	 team work
l	 presentation – students will be 

expected to bring a diary of their 
project, and explain how their 
velocipede works

l	 its presentation / aesthetics (the 
velocipede can be any design the 
students choose)

Looking at the photographs of the 
pupils working on the project it 
looks like an excellent way of getting 
young people involved with a good 
engineering project, with a tangible 
end product that will hopefully inspire 
them to regard engineering as an 
excellent career choice. n

RIGHT
Spalding 
students try 
a different 
approach using 
readily available 
materials.

BELOW
Using a pair of 
bicycle wheel 
rims on 7¼" 
gauge track to 
provide double 
flanges.
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		  Echills Wood Railway. Public 
running 11:00-16:00 at Kingsbury 
Water Park. 

		  Scunthorpe MES. Annual Model 
Engineers Festival & Loco 
Weekend from 11:00.

		  Stoomgroep West Zuider Park 
International Steam Days. Contact 
direct for invitation.

		  Doncaster MES. Public running at 
Thorne Park Railway from noon.

		  Bedford MES. Public running at 
Summerfields Railway from  
10:30-16:00.

		  Belfast & County Down Light 
Railway. Public running at 
Drumawhey Jct. 13:00-17:00. 

		  Brighton & Hove MRS. Public 
running Hove Park 13:30-16:30. 

		  Bristol SME. Public running at 
Ashton Court noon-17:00.

		  City of Oxford SME. Public running 
at Cutteslowe Park. 13:00-16:30. 

		  Grimsby & Cleethorpes MES. Public 
running at Waltham Windmill 
10:00-16:00 every Sunday. 

		  Lancaster & Morecombe MR. Open 
Day 10:30-15:45 at Cinderbarrow.

		  Leyland SME. Public running at 
Worden Park from 11:00. 

		  Northampton SME. Public running 
at Delapre Park 14:00-17:00.

		  Nottingham SME. Public running 
at Ruddington.

		  Sheffield SMEE. Public running 
Abbeydale Miniature Railway 
13:00-17:00.

		  South Downs Light Railway. Public 
running at Pulborough 11:00-15:30.

		  Surrey SME. Public running Mill 
Lane Leatherhead 11:00-16:00.

		  Sussex MLS. Public running at 
Beechurst Park 14:00-17:00 every 
Saturday & Sunday. 

		  Sutton Coldfield MES. Steam Up 
at Little Hay Miniature Railway 
from 10:00. 

		  Swanley New Barn Railway.  
Public running 11:00-17:00.

		  Taunton SME. Public running 
Creech St Michael 14:00-17:00.

		  Vale of Aylesbury MES. Miniature 
Steam Gala Quainton Road RC 
from 10:30.

		  Burnley & Pendle MR. Public 
running Thompson Park noon-
16:00 every Saturday & Sunday.

		  Crowborough MR. Public running 
14:00-17:00 every Saturday.

		  Ickenham & District SME. Public 
running noon-17:30 UB10 8LJ.

	 	 Isle of Wight MES. Open Afternoon 
at Broadfields 13:30-16:00. 

		  Model Engineering Society NI. 
Public running at Ulster Folk 
Museum 13:00-17:00.

		  Burnley & Pendle Miniature 
Railway. Public running 12:00-16:00 
Thompson Park every weekend. 

		  East Herts Miniature Railway. 
Public running 11:00-17:00 Great 
Amwell every weekend.

		  Merthyr Tydfil MES. Public  
running at Cyfarthfa Park  
noon-17:00.

		  Statfold Barn Railway. Giant 
Miniature Weekend. This is a pre-
book ticket weekend only. Contact 
webpage for application form.    

		  Romford MEC. Public running 
Ardleigh Green Hornchurch from 
14:00.

		  Taunton SME. Public running 
Vivary Park 14:00-17:00.

		  Tiverton MES. Steam Up at 
Worthy Moor from 11:00.

		  West Wilts SME. Club Track 
Meeting 10:00-16:00 Coach Road 
Westbury.

		  Weymouth MES. Steam Up at 
Chickerell Road track.

		  Ashmanhaugh Light Railway.  
Public running Open Day  
14:00-17:00.

		  Basingstoke MES. Pubic running at 
Viables Craft Centre 11:00-16:00.

		  Bournemouth SME. Public running 
at Littledown Park 11:00-15:30.

		  Bradford MES. Public running at 
Northcliffe 13:30-16:00.

		  Cardiff MES. Public running Heath 
Park 13:00-17:00.

		  Carlisle & District MES. Public 
running 14:00-16:30 CA2 4PS

		  Chelmsford SME. Open Day from 
10:30 Meteor Way Chelmsford.

		  Chingford & District MEC. Public 
running at Ridgeway Park  
14:00-17:30 every Sunday.

		  Coventry MES. Public running at 
Ryton Pools Railway noon-15:00 
every Sunday.

		  Crawley MES. Public running at 
Goffs Park Railway 14:00-17:00 
every Sunday. 

		  Frimley Lodge MR. Public running 
11:00-17:00 Sturt Road, Frimley 
Green.

		  Fylde SME. Public running  
13:30-16:00 Thornton Cleveleys 
FY5 4AE

		  Gravesend MMES. Public running 
14:00-17:00 every Sunday.  

		  Harrow & Wembley SME. Public 
running from 14:00 every Sunday. 

		  Kinver & West Midland SME. 
Public running 14:00-16:30. 

		  Leeds SMEE. Public running at 
Eggborough 10:00-16:00.

		  Malden & District MES. Public 
running Thames Ditton Railway 
14:00-17:30.

		  Mid Cheshire MES. Public  
running at Blakemere Village 
noon-16:00.

		  Mold MES. Public running at Celyn 
Wood, Coleg Cambia Northop, 
11:00-17:00.

		  Moorland Railway at Whitby 
Charity Open Day 14:00-17:30. 

		  Polegate & District MES. Public 
running at Polegate Oaks from 
midday at William Daly Recreation 
Ground.

		  Portsmouth MES. Public running at 
Bransbury Park 14:00-17:00.

		  Plymouth Miniature Steam.  
Public running at Goodwin Park 
14:00-16:30.  

		  Reading SME. Public running 
Prospect Park from 13:30.

		  Rochdale SME. Public running at 
Springfield Park from midday.

		  South Cheshire MES. Public 
running at Crewe Road, Willaston 
noon-16:00.

		  Southampton SME. Public running 
at Riverside Park 13:00-16:00.

		  Teesside Small Gauge Railway. 
Public running Preston Park  
13:00-17:00 every Sunday. 

		  Tyneside SMEE. Public running 
Exhibition Park, Newcastle  
11:00-15:00. 

		  Urmston MES. Public running at 
Abbotsfield Park 10:00-16:00 every 
Sunday.

		  West Cumbria Guild of ME.  
Public running 13:30-15:30  
Curwen Park. 

		  Welling & DMES. Public running 
14:00-17:00 Falconwood.

		  West Huntspill MEC. Public 
running 14:00-16:30 TA9 3QE

		  West Riding SLS. Public running 
13:30-16:30 at Tingley WF3 1SD

		  Westland & Yeovil DMES. Public 
running 11:00-16:30 Westland 
Leisure Centre.

		  Wigan & DMES. Public running at 
Haigh Hall 11:30-16:30.

		  Wimbourne SME. Public running 
from 11:00-16:00 BH21 3D4 

		  Wirral MES. Public running at 
Royden Park 13:00-15:30 most 
Sundays.

		  National Model Engineering 
Exhibition, Doncaster from 10:00 
each day. 

		  Brighouse & Halifax MES.  
Open Day at Ravensprings Park 
13:30-17:00.

		  Cambridge MES. Public running at 
Fulbrooke Road 13:30-17:30.

		  Canterbury & District MES. Public 
running at Fordwich from noon.

		  Cheltenham SME. Public running 
at Hatherley Lane 14:00-17:00.

		  Fenlands Light Railway. Public 
running 10:00-17:00 Mereside, 
Huntingdon.

		  Harlington LS. Open Day  
14:00-17:00 High St, Harlington.

		  Hereford SME. Public running at 
Broomy Hill noon-16:30.

		  Museum of Power, Langford, 
Essex. Old Tyme Rally from 10:00  
CM9 6QA  

		  Ramsgate & District MEC. Public 
running at Ellington Park 13:00-16:00. 

		  Ryedale SME. Public running at 
Gilling 12:30-16:30.

		  Worthing & District SME. Public 
running at Field Place 14:00-17:00.

		  Echills Wood Miniature  
Traction Engine Rally from  
10:30. 

		  Polly Owners Group Rally and 
AGM at the Bournemouth & 
District SME from 10:30. 

		  Narrow Gauge IMLEC at Oswestry 
Society from 10:00. Contact club 
direct for more information.

		  Chichester MES. Public running at 
Blackberry Lane 14:00-17:00.

		  Guildford MES. Public running at 
Stoke Park 14:00-17:00.

		  Keighley & District MES. Open Day 
at Morley Sports Field 13:30-17:00.

		  North West Leicester SME. Public 
running Hermitage Leisure Centre 
from midday. 

		  Pinewood (Wokingham) MR. 
Public running 13:30-16:00.

		  Rugby MES. Public running at 
Rainsbrook Valley Railway  
14:00-17:00.

		  Tyneside SME. Jesmond Festival 
11:00-15:00.

		  Woking MES. Public running at 
Mizens Railway and Visiting Loco 
Day 14:00-17:00.

		  Worcester MES. Public running at 
Diglis 14:30-16:30.

		  Parklands Railway Week at Hemsby, 
operating from 11:00-15:00.

		  Ashley Hall Traction Engine  
Rally, Ashley, Cheshire  
WA14 3QA

		  Bedford MES. Public running at 
Summerfields Railway from  
10:30-16:00.

		  City of Oxford SME. Public  
running at Cutteslowe Park  
13:00-16:30.

		  Wolverhampton MES. Public 
running at Baggeridge Park  
13:00-17:00. 

		  Evergreens MR. Open Day 10:30-
16:00 at Stickney Lincs.

		  Harlington LS. Charity Open Day 
14:00-17:00 High Street Harlington.

		  High Wycombe MEC. Open Day 
11:00-17:00 Holmer Green.

		  Phoenix MES. Public running at 
Telford Steam railway 11:00-16:00.

		  Scottish Model Engineering Trust. 
Public running at Wester Pickston 
Railway 11:30-16:00.

		  Stroud SME. Public running at 
Stratford Park from noon.

		  Brighton & Hove MRS. Public 
running at Hove Park 13:30-16:30.

6 
7

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.
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 Come and enjoy a great day out…

MODEL
ENGINEERING

MODELLING
EXHIBITION

24th
NATIONAL

AND
2017

12th 13th 14th MAY

 Doncaster Racecourse FREE
Parking

www.thedoncastershow.com

R/C TRUCKS & CONSTRUCTION - RIDE ON RAILWAY

LIVE STEAM RAILWAYS - MODEL AIRCRAFT FLYING

SPECIALIST TRADERS - ROAD VEHICLES IN STEAM

STATIONARY ENGINES  -  BOAT POOL DISPLAYS

Doncaster Racecourse, The Grandstand
Leger Way, Doncaster, DN2 6BB

10am to 5pm (4:30pm Sunday)
Early Entry 9:30am with Online Tickets

£10 Adult / £9 Conc / £3 Child U16 (U5s Free)

Come and enjoy a great day with in excess of 1000 models
from over 40 clubs and societies and one of the UK’s

largest trade exhibitions of its kind.

Whether your interests lie in traction engines, model
aircraft, internal combustion engines, railways or boats to
name a few, or just have a general interest in modelling,

this truly is the show ‘not to be missed’.
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Celebrating
our 25th year in 

Model 
Engineering

Sample Prices (Per Wheel Exc VAT)
 

7 1/4” Romulus Driving Wheel £68.00
 

7 1/4“ Sweet William Driving Wheel £68.00
 

7 1/4” 8 Spoke Wagon Wheel £25.907 1/4” 8 Spoke Wagon Wheel £25.90
 

7 1/4“ Curly Spoke Wagon Wheel £25.90
 

7 1/4” Plain Disc Wheel £12.30
 

5” Plain Disc Wheel £8.10
  

7 1/4” 3’7” Scale Wheel £16.20
 

5” 3’7” Scale Wheel £11.10
 

7 1/4” 3’9“ Scale Wheel £16.90
 

5” 3’9” Scale Wheel £11.605” 3’9” Scale Wheel £11.60
 

7 1/4” Narrow Gauge Wheel £17.85
 

Quantity discounts and bespoke wheel machining available contact us with your requirements
 

Tel: 01629 825070 Email: enquiries@17d-miniatures.co.uk Facebook: 17D Miniatures

CNC Machined WheelsCNC Machined Wheels
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POLLY Model Engineering Limited 
 

Manufacturers of the famous 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. 

 
 
 
 
 
 
 

 
 
 
 
 
 

 

 

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 

7 ¼” gauge GWR Collett Goods Doncaster 2016 

7 ¼” Narrow Gauge Koppel 0-6-0 under 
development based on Ken Swan Design. 

LYNX MODEL WORKS

LYNX MODEL WORKS

01507 206006

Dovecote House, Main Road,  
Maltby Le Marsh, Alford, Lincs,  
LN13 0JP

ORDER NOW 
 ON OUR SECURE WEBSITE 
www.teepublishing.co.uk

OR CALL on 01926 614101  
 or write to TEE Publishing, The Fosse, Fosse Way,  

Nr. Leamington Spa, Warks. CV31 1XN

TEE  Publishing Ltd

SPECIALIST PUBLISHERS 
OF TECHNICAL AND 
MODELLING BOOKS

A complete treatise on design and construction by Martin Evans
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LOCOMOTIVEPROJECTS FOR 
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Vol. 1

Graham Meek

TEE
   Publishing

TEE Publishing Ltd. The Fo
sse
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sse

 Way,
 Le

amington Spa, C
V31 1XN 

E: in
fo@teepublish
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.uk W

: w
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.uk T
: 0

1926 614101

Graham’s articles in Engineering in Miniature proved extremely popular and this 

� rst volume brings together th
irte

en projects: 

 
A Boring and Facing Head

 
The Myford Super 7 Screwcuttin

g Clutch, or Screwcuttin
g Simpli� e

d

 
Lever Operated Tailstock Attachment for an Emco Unimat 4 or Compact 5

 
A Parts Backstop for th

e Maximat Lathe

 
A Simpli� e

d Retracting Toolholder for Screwcuttin
g

 
Emco FB2 Spindle Lock, 4 Tool Turrets

 
Cams Made Easy

 
A Vernier Scale and Feedscrew Lock for an Emco Maximat Lathe

 
Slottin

g Attachment

 
100 and 150Mm Micrometer Height Gauges

 
A Handwheel Dial for Myford Series 7 Lathes

 
Millin

g Arbor and Over-Arm Support fo
r an Emco FB2.

PR
O

JEC
T

S FO
R

 YO
U

R
 W

O
R

K
SH

O
P   vo

l.1       by g
r

ah
am
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eek OUR BEST SELLERS

Vol. 1Vol. 1

Graham MeekGraham Meek

MODEL
LOCOMOTIVE AND MARINE

BOILERS
Martin Evans

 �Aeromodelling
 �Boilermaking
 �Casting & Foundry Work
 �Clockmaking
 �Electric Motors
 �Garden Railways
 �Horology
 �Hot Air Engines
 � In Your Workshop
 � Industrial Archaeology
 �Lathe Work
 �Marine Modelling
 �Model Engineering
 �Model Steam Locomotives
 �Model Steam Road Vehicles
 �Soldering, Brazing & Welding
 �Standard &  
N Gauge Railways
 �Stationary Steam Engines
 �Toolmaking
 �Tractors & Stationary Engines
 �Woodworking

Our range includes books on the following:

See TEE Publishing at the following shows:

Thursday 19th to  
Sunday 22nd October 2017

Warwickshire Exhibition Centre

Friday 19th to 
Sunday 21st January 2018
Alexandra Palace, London
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Engineering

Sample Prices (Per Wheel Exc VAT)
 

7 1/4” Romulus Driving Wheel £68.00
 

7 1/4“ Sweet William Driving Wheel £68.00
 

7 1/4” 8 Spoke Wagon Wheel £25.907 1/4” 8 Spoke Wagon Wheel £25.90
 

7 1/4“ Curly Spoke Wagon Wheel £25.90
 

7 1/4” Plain Disc Wheel £12.30
 

5” Plain Disc Wheel £8.10
  

7 1/4” 3’7” Scale Wheel £16.20
 

5” 3’7” Scale Wheel £11.10
 

7 1/4” 3’9“ Scale Wheel £16.90
 

5” 3’9” Scale Wheel £11.605” 3’9” Scale Wheel £11.60
 

7 1/4” Narrow Gauge Wheel £17.85
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p044_EIMMay17.indd   44 03/04/2017   16:56

Please mention Engineering in Miniature when contacting advertisers    www.engineeringinminiature.co.uk 45

POLLY Model Engineering Limited 
 

Manufacturers of the famous 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. 

 
 
 
 
 
 
 

 
 
 
 
 
 

 

 

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 

7 ¼” gauge GWR Collett Goods Doncaster 2016 

7 ¼” Narrow Gauge Koppel 0-6-0 under 
development based on Ken Swan Design. 

LYNX MODEL WORKS

LYNX MODEL WORKS

01507 206006

Dovecote House, Main Road,  
Maltby Le Marsh, Alford, Lincs,  
LN13 0JP

ORDER NOW 
 ON OUR SECURE WEBSITE 
www.teepublishing.co.uk

OR CALL on 01926 614101  
 or write to TEE Publishing, The Fosse, Fosse Way,  

Nr. Leamington Spa, Warks. CV31 1XN

TEE  Publishing Ltd

SPECIALIST PUBLISHERS 
OF TECHNICAL AND 
MODELLING BOOKS

A complete treatise on design and construction by Martin Evans

THE MODEL STEAM

LOCOMOTIVEPROJECTS FOR 

YOUR 

WORKSHOP
PROJECTS FOR 

PROJECTS FOR 

PROJECTS FOR 

PROJECTS FOR 

PROJECTS FOR 

PROJECTS FOR 

PROJECTS FOR 

PROJECTS FOR 

PROJECTS FOR 

PROJECTS FOR 

PROJECTS FOR 

PROJECTS FOR 

YOUR 
YOUR 
YOUR 
YOUR 
YOUR 
YOUR 
YOUR 
YOUR 
YOUR 
YOUR 
YOUR 
YOUR 
YOUR 
YOUR 
YOUR 

WORKSHOP

WORKSHOP

WORKSHOP

WORKSHOP

WORKSHOP

WORKSHOP

WORKSHOP

WORKSHOP

WORKSHOP

WORKSHOP

WORKSHOP

WORKSHOP

WORKSHOP

WORKSHOP

WORKSHOP

WORKSHOP

WORKSHOP

WORKSHOP

WORKSHOP

WORKSHOP

WORKSHOP

WORKSHOP

WORKSHOP

WORKSHOP

WORKSHOP

WORKSHOP

WORKSHOP

WORKSHOP

WORKSHOP

WORKSHOP

WORKSHOP

WORKSHOP

Vol. 1

Graham Meek

TEE
   Publishing

TEE Publishing Ltd. The Fo
sse

, Fo
sse

 Way,
 Le

amington Spa, C
V31 1XN 

E: in
fo@teepublish

ing.co
.uk W

: w
ww.te

epublish
ing.co

.uk T
: 0

1926 614101

Graham’s articles in Engineering in Miniature proved extremely popular and this 

� rst volume brings together th
irte

en projects: 

 
A Boring and Facing Head

 
The Myford Super 7 Screwcuttin

g Clutch, or Screwcuttin
g Simpli� e

d

 
Lever Operated Tailstock Attachment for an Emco Unimat 4 or Compact 5

 
A Parts Backstop for th

e Maximat Lathe

 
A Simpli� e

d Retracting Toolholder for Screwcuttin
g

 
Emco FB2 Spindle Lock, 4 Tool Turrets

 
Cams Made Easy

 
A Vernier Scale and Feedscrew Lock for an Emco Maximat Lathe

 
Slottin

g Attachment

 
100 and 150Mm Micrometer Height Gauges

 
A Handwheel Dial for Myford Series 7 Lathes

 
Millin

g Arbor and Over-Arm Support fo
r an Emco FB2.

PR
O

JEC
T

S FO
R

 YO
U

R
 W

O
R

K
SH

O
P   vo

l.1       by g
r

ah
am

 m
eek OUR BEST SELLERS

Vol. 1Vol. 1

Graham MeekGraham Meek

MODEL
LOCOMOTIVE AND MARINE

BOILERS
Martin Evans

 �Aeromodelling
 �Boilermaking
 �Casting & Foundry Work
 �Clockmaking
 �Electric Motors
 �Garden Railways
 �Horology
 �Hot Air Engines
 � In Your Workshop
 � Industrial Archaeology
 �Lathe Work
 �Marine Modelling
 �Model Engineering
 �Model Steam Locomotives
 �Model Steam Road Vehicles
 �Soldering, Brazing & Welding
 �Standard &  
N Gauge Railways
 �Stationary Steam Engines
 �Toolmaking
 �Tractors & Stationary Engines
 �Woodworking

Our range includes books on the following:

See TEE Publishing at the following shows:

Thursday 19th to  
Sunday 22nd October 2017

Warwickshire Exhibition Centre

Friday 19th to 
Sunday 21st January 2018
Alexandra Palace, London
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RATES: Display box: £10.50 for scc (plus VAT) (min 25mm), Classifi ed lineage 70p per word (inc. VAT) (min 20 words)
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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

BRITAIN'S FAVOURITE PHASE CONVERTERS

 

STATIC CONVERTERS, ROTARY CONVERTERS
              INVERTERS 

MOTORS, INVERTER-MOTOR PACKAGES
PRICES FROM £99 excluding 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 ISO 61000-3-2:2006.

PRICES FROM £106 + VAT

ITEMS MAIL ORDER LTD
MAYFIELD, MARSH LANE, SAUNDBY

RETFORD, NOTTS DN22 9ES
Tel/Fax 01427 848880

BA SCREWS IN BRASS STEEL AND STAINLESS 
SOCKET SCREWS IN STEEL AND STAINLESS DRILLS,  
RIVETS, TAPS, DIES, END MILLS, SLOT DRILLS, ETC

BA SOCKET GRUB SCREWS FROM £1.72/10
STAINLESS FROM £2.05/10
BA SOCKET CAP SCREWS FROM £1.18/10
STANDARD PACK SIZES 10, 25, 50 AND 100

PHONE FOR FREE LIST

LASER CUTTING
CNC Folding and Machining

Fabrication and Welding
All Locomotive & Traction Engine parts.

Your drawings, E-files, Sketches.
e: stephen@laserframes.co.uk

m: 0754 200 1823
t: 01423 734899 (answer phone)

www.laserframes.co.uk
Well Cottage, Church Hill, North Rigton, Leeds, LS17 0DF

BACK ISSUES
Vol. 1 No. 1 (Apr 1979) to Vol. 18 No. 6 (Dec 1996) ................................................ £2.20 each
Vol. 18 No. 7 (Jan 1997) to Vol. 2 No. 4 (Oct 2000).................................................. £2.40 each
Vol. 22 No. 5 (Nov 2000) to Vol. 28 No. 3 (Sep 2006) ............................................. £2.60 each
Vol. 28 No. 4 (Oct 2006) to Vol. 30 No. 6 (Dec 2008) .............................................. £2.70 each
Vol. 30 No. 7 (Jan 2009) to Vol. 18 No. 6 (Jun 2011) ............................................... £2.95 each
Vol. 33 No. 1 (Jul 2011) to Vol. 34 No. 2 (Aug 2012) ............................................... £3.10 each
Vol. 34 No. 3 (Sep 2012) to Vol. 36 No. 6 (Dec 2014) .............................................. £3.30 each
Vol. 36 No. 7 (Jan 2015) to Vol. 38 No. 2 (Aug 2016) .............................................. £3.50 each
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
All volumes, 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

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

Manufacturer of 5 inch gauge
diesel outline battery electric locos

and accessories

Sat 27th, Sun 28th 
& Mon 29th May

Green Lane Showground, 
Chipping, Lancs, PR3 2TQ

www.chippingsteamfair.com

2017
EVENTS

Ride On RailwaysRide On Railways

UK manufacturer 
of 5” and 7¼” 
gauge railway 

equipment

Tel: 01708 374468 • www.rideonrailways.co.uk

Ride on Railways.indd   1 28/03/2017   11:00
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Station road steam 
Engineers ∙ lincoln 

Locomotive builders ∙ boilermakers 
Full-size and miniature engines of all types bought, sold and part-exchanged 

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 

 

3 INCH AVELING STEAM TRACTOR 
Aveling steam tractor by Maxitrak, on rubber tyres, 
in good order. Silver soldered copper boiler, feed by 
injector and mechanical pump. Complete with 
driving/passenger trolley            £7,950 

3 1/2 INCH GAUGE KRAUSS 0-4-0 
Krauss 0-4-0, modelled on a late nineteenth century 
30 inch gauge prototype. Assembled from an OS kit, it 
is in new, unsteamed condition. Complete with 
display track                                            £3,750 

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. 

5 INCH GAUGE SOUTHERN L1 4-4-0 
Built to LBSC’s “Maid of Kent” design, a finely 
engineered locomotive. Nicely detailed, it’s in good 
order throughout, runs very well. Silver soldered 
copper boiler.              £5,950 

5 INCH GAUGE PINOS ALTOS & MOGOLLON RAILWAY SHAY 
Designed and built by legendary South African model engineer Ron Etter, an exhibition winning 5 inch gauge locomotive built at a scale of 2 1/2 inches to the foot of one of the two foot gauge Shays built by the Lima 
Locomotive Works which ran on the Pinos Altos & Mogollon Railway in Mexico in the early twentieth century. Completed in 2005, it came over to the UK in 2007 where it was exhibited at the London Model Engineering 
Exhibition, winning a Gold Medal and the Crebbin Cup  - it is featured in the book “100 Great Models” along with Dr Bradbury Winter’s silver “Rocket” (now displayed at the Institutue of Mechanical Engineers in Lon-
don) and LBSC’s “Ayesha”. A large model at nearly seven feet long and weighing 800 pounds, the locomotive is in excellent condition throughout. Highly detailed, it includes working steam pump and turbo generator.  
Complete with a comprehensive set of drawings and photographs documenting the build contained in two large binders.         £24,500 
    

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,  

along with pictures and videos of the engines at work. 

4 INCH DURHAM & NORTH YORKSHIRE 
Rarely modelled in 4 inch scale, a D&NY agricultural 
engine to the excellent John Haining design. Little 
used from new, it’s in good order throughout. Steel 
boiler with expanded tubes.   £14,500 

7 1/4 INCH GAUGE BALDWIN C19 2-8-0 
A large 7 1/4 inch gauge locomotive, built by Bob Smith for the legendary Comrie Railroad where it ran 
from completion in 2012. Steel boiler with expanded tubes, 120psi working pressure, twin injectors. The 
engine weighs around half a ton ready to run, it’s just under twelve feet long including tender. We’ve sold 
several of these over the last few years, never failed to be impressed by just what they’ll pull   £18,500 

3 1/2 INCH GAUGE EDAVILLE #7  
A large locomotive in 3 1/2 inch gauge, tipping the 
scales at over 300 pounds, a model of the former Bridg-
ton two foot gauge 2-4-4–0 Forney, still running in 
preservation near Boston, Massachusetts as Edaville #7. 
A powerful, free-steaming engine £3,650 

5 INCH GAUGE GWR 14XX 0-4-2T 
Kit-assembled  - and sorted  - by an experienced 
model engineer, this one steams freely and runs well. 
Paintwork is unspecial, red boiler bands are certainly 
different…           £3,450 
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