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SMOOTH, QUIET, HIGH PERFORMANCE
VARIABLE SPEED CONTROL FOR YOUR LATHE OR MILL

Supplier to industry since 1987 of high power speed control systems from 100W to 2,200,000W,

MITSUBISHI ELECTRIC
MI'S“B'SHI n]"“ HIGH PERFORMANCE
INVERTERS
For serious machining duty!
240-volt 1-phase input Inverters for you to run a dual-
voltage (Delta wired) three phase motor off your do-
mestic 1-phase supply, Six sizes from 0.1kW(0.12hp)
to 2.2kW(3hp). CNC COMPATIBLE.
Built-in user keypad, frequency display & Digital Speed
Dial. Unigue Emergency Stop Function.
Advanced Torque Vector control for eptimum
performance. High Reliability & Long design life.
Fully CE/UL Marked and RoSH Cempliant.
Compatible with our Remote Control stations, and can
be supplied pre-programmed at no extra cost.

Prices from £133 inc VAT

l""[ﬂ““ nEM“TE PEH"AHIS swtable for use with all our Mitsubishi
ic, IMO Jaguar CUB and iDRIVE

Inverters. Also avallable for other makes and models of VSD

including TECO, OMRON & ABB.

¥ Industrial grade push buttons;

8 Featuring START & STOP Pushbuttons, FWD & REVERSE,

8 RUN, JOG, & VARIABLE SPEED POTENTIOMETER.

¥ 3-wire control, NVR (No-Volt-Release) function for greater

safety. Beware of low quality copies of our original tried and

tested controls. Fitted with 2-metre control cable and

supplied with wiring diagram and programming instructions

Remote control station Pendants

to suit your make and model of Inverter drive,
From £67 inc VAT
2-YEAR WARRANTY I~ &

I“u Innl“[ IH“EHT[B 230V 1-phase input, 220V P .’.. J

3-phase output, for you to run a dual voltage three phase - l g
m ﬁ |

motor off domestic single phase supply. Five sizes: 0.2kW
up to 2.2kW (3hp).

Built-in programming keypad display & Digital Speed Dial.
Low-cost Inverter drive with simplified torque wvector
control. Integrated EMC radio noise filter as standard.

CE Marked. Compatible with our Remote Control stations,
and can be supplied pre=programmed at no extra cost.
Prices from £119 inc VAT

 HGUARCUB INVETER %

230V 1-phase input, 220V 3 phase output, to run a dual
voltage three phase motor off domestic single phase
supply, Four models: 0.4k\W up to 2.2kW (3hp). Built-in
programming keypad display and Digital Speed Dial.
Advanced torque vector control for eptimum motor

performance at low speeds. CE Marked. Compatible with
our Remote Control stations. Prices from £174 inc

IMO “Jaguar CUB"”

High
Per'formance Inverters

s

The original and best lathe speed control
system, suitable for MYFORD ML7, Super 7, RAGLAN Little John, &
BOXFORD lathes. Pre-wired ready to go!
NOW WITH AN AMAZING 10-YEAR WARRANTY!
Power Range: 1/2hp, 1.0hp, 2.0hp and 3.0hp.

Smooth control across entire speed range, giving chatter free machining, and
an excellent finish that is unattainable with single phase motors!
Quiet, vibration free operation. Fully EMC Compliant.

High terqgue even down to the lowest speed.

Powered from domestic 240V AC single phase mains.

Complete electronic motor protection. Featuring START & STOP, FWD & REV,
RUN & JOG, and VARIABLE SPEED. Simplifies screw-cutting and tapping.
Designed & Manufactured here in the UK by Newton Tesla.
1S09001 /2008 Quality Assured.

Prices start from £430.80 including VAT UK Delivery is £18.

Full terms & conditions on Extended Warranty are available on our website.
We stock a large range
of 240V Single Phase

“nc nnns and 220V/415Y Dual

Voltage Three Phase motors in standard
Metric sizes. Foot, Flange & Face mounting |
options. 4-pole (1450revs), 2-pole
(2800revs) and 6-pole also available.

We have extensive knowledge regarding
which motor frame sizes go on which

machine, and will match the correct
specification of motor for you.
240V  Single Phase

IMPERIAL MOTORS 2::".. 3050

"Dual Voltage” motors in standard imperial [
B56 frame sizes to suit Myford, Boxford and
Raglan lathes. Foot, Flange & Resilient
mounting versions available in a range of
sizes from 0.33HP to 1.0HP.

PAYMENT ACCEPTED BY ALL LEADING CREDIT / DEBIT CARDS AND PAYPAL.

TECHNICAL SUPPORT AVAILABLE 7-DAYS A WEEK

CALL OUR SALES TEAM NOW ON 01925 444773

INVERTER, MOTOR & REMOTE PACKAGES

mounting options.

Newton Tesla (Electric Drives) Ltd,

Warrington Business Park, Long Lane, Warrington,
Cheshire WA2 8TX, Tel:
E-mail: info@newton-tesla.com

Visit our new online webshop at www.newton-tesla.com

01925 444773, Fax: 01925 241477

IMPERIAL 8 METRIC MOTOR PACKAGES, Comprising a Mitsubishi Electric D720S High Performance
Vector Drive, new 3PH motor, and Remote Control Station. The Inverter drives are supplied ready pre-

ogrammed and “auto-tuned” to the matched motor for optimum performance. Foot, Flange or Face
4-pole (1450revs), 2-pole (2800revs) and 6- pole also available. Packages ranging from 1/8HP to 3.0HP. Prices from £208.

Find us on

Facebook
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Gordon Barber showcases his model
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organises a three day event.
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Chris Gunn makes the remaining
valve gear components.
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Geoff Theasby takes a look at
what is happening in the clubs.

903 DIARY

Forthcoming events.
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ATour of American
Steam Railroads
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Jamie Fearnely's 4> inch scale Foden lorry was in steam
as part of the Harrogate Outdoor Steamers at the recent

exhibition of model engineering. First report on page 878.
Photo by Mike Chrisp.
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GUILDFORD MODEL ENGINEERING SOCIETY

THE 48th MODEL STEAM RALLY
& EXHIBITION 2015

and much more...

ADMISSION
Adults £8.00

Model Engineering Model Aero Engines
Exhibition Model Railways
Steam Train rides from 00 to 7%"
Model Traction gauge

Engines Trade Stands Senior Citizen £7.00
Model Boating Refreshments Children under
Pools FREE Car Parking 16 FREE

Stoke Park, London Road, Guildford, Surrey GU1 1TU
4th and 5th July 2015 10am - 5pm each day
Visit our website at: www.gmes.org.uk

Like Us On

Publishing Ltd

Specialist Publishers of Technical and ModeIIing Books for over 50 years

We offer one of the most extensive ranges of new, rare and out of
print books and magazines in the world. Our range includes books
on all aspects of Model Engineering - Model Steam Locomotives,
from 0 gauge to 7%, Steam Road Vehicles, Lathe and Workshop
Tools and Machinery, stationary I.C. and Hot Air Engines, Horology,
Boilermaking, Casting & Foundrywork and much more.

See our website for our full range

or call for our free catalogue on

MODEL ENGINEERING
PRODUCTS (BEXHILI.)

www.model-engi

Class 37
in 7" GAUGE
from M.E.P. Bexhill

It has a four piece very highly detailed fibreglass bodyshell sitting on
rectongulor box section chassis frome mig welded which includes large boseplate
for batteries and attachments. This plate is laser cut as ore the bogie sideframes
and pivot plate, the pivot plate has the 1 hp.24 volt parvalux motor mounted on
it and chain drive to all 3 axle on both bogies. The two motors are conirolled by

a Parkside 200 amp drive unit, the length is approx. 94" x 13.5" wide.

We are doing this in kit form for the experienced model engineer!
A superb loco with looks fo impress, o range of extra’s such as cast dummy
fuel fanks, dummy brake cylinders, roof homs (cast resin) wipers, steps and
0 lighting kit is also available for bi-directional lights.

Cost of kit is: £6250.00 (batreries not included)

See web site for more details: www.model-engineering.co.vk
Tel: 01424 223702 « Mob: 07704 256004 = Email: mepl@btconnect.com

Supplied in the colour of your choice
From £1,950 tinc van

www.phoenixlocos.com
01704 546 857 - 07373 207 Di4

Incorporating BRUCE ENGINEERING
For all your model engineering requir tg:

5” gauge Kit-build Live Steam Locos:

For the beginner or the serious club user!
Range of 8 different models, tank locos,
tender locos, main line outline and narrow
gauge. All fully machined and designed for
the inexperienced. Kit Loco Catalogue
available £3 posted or visit webpage.

’ l y and kits:

We supply a wide range of models including many designs by Anthony Mount based
on historic engines. We also stock the famous Stuart Models which include models
suited to beginners through to some serious power plants. The simpler engines can
be the ideal introductory project in model engineering with books available detailing
their construction. Details in our catalogue or visit the webpage.

-

Fine Scale Miniature Loco Designs:

For the serious model engineer, we
supply a range of designs, castings and
parts to facilitate construction of some
very fine scale models in all the popular
gauges. We are renowned for the
quality of our GWR locomotive parts and
our scale model tender kits. ‘Practical
Scale’ models are now included in our
main catalogue.

Model Engineers’ Supplies:

Comprehensive range steam fittings, fasteners, consumables, materials, books, accessories, etc. Large
stocks mean your order can be quickly despatched. New Combined Catalogue available £2 posted or
download from the webpage. Whatev r requirements telephone or email.

Polly Model Engineering Limited
Atlas Mills, Birchwood Avenue, Long Eaton
NOTTINGHAM, ENGLAND, NG10 3ND

Tel: +44 115 9736700 Fax: +44 115 9727251 email: i ing.co.uk

www.pollymodelengineering.co.uk
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]ust a small selection from our current stock

We NOW have a Brand New BUY ONLINE Website!
Check it out at: WwWw.gandmtools.co.uk

Denbigh No.3 &@
Fly Press, T
VGC, £275.00

plus vat.

Boley Leinen WW Watch/Clock Makers lathe,
Very Well Equipped,Stand, 1ph, Beautiful Condition, . Myford Super 7B Bench Lathe,
£4250.00 plus vat. e ST Tooled, Re Painted by Last Owner, 1ph, £1450.00 plus vat.

Myford Super 7B, Stand, Tooling, : J Denford Triac PG CNC Vertical Milling Machine,
1ph, Excellent Condition, 1ph, £3975.00 plus vat. ' 1ph, Toolholders, Immaculate, £1850.00 plus vat.

Elliott 00 Omnimill Vertical/Horizontal Milling
Machine, 3ph, VGC, £2000.00 plus vat.

Colchester Bantam 800 Lathe, Taylor Metal Spinning Lathe, Boxford Model B, 4 1/2” x 18” Lathe,
Lovely Condition, Tooled, 3ph, £1475.00 plus vat. 3ph, VGC, £750.00 plus vat. Stand, Tooled, 1ph, £850.00 plus vat.

- Telephone enquiries welcome on any item of stock. - We hold thousands of items not listed above.
- All items are subject to availability. - All prices are subject to carriage and VAT @ 20%. - We can deliver to all parts
of the UK and deliver worldwide. « Over 7,000 square feet of tools, machines and workshop equipment.

Opening times: 9am -1lpm & 2pm - 5pm Monday to Friday. Closed Saturdays, except by appointment.
tel: 01903 892510 + www.gandmtools.co.uk °+ e-mail: sales@gandmtools.co.uk

G and M Tools, The Mill, Mill Lane Ashington, West Sussex RH20 3BX
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17 Case rtr £3495  5” Gauge 94XX 7 1/4” SE&CR R1
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maldstone englneermg com

222 PROMPT MAIL ORDER TEL 01580 890066 " Eg”,;w»
Nylaon o B iy
i Srafrm'nléss Tube 'L’__ Stuart models,Acmmﬂ 3« !"-‘ copper & Steel

Screws & Nuls | 6mm, , ! i
Studding & )" hotals cogines, + Welded Boilers ; Taps & Dios
i & Rivets steam plants, mini boilers ———a A : Silver Solder

ALL STEAM LOCOS WANTED

Any age, size or condition - any distance, any time.
. FREE VALUATIONS - with no obligation
| .—;.vn——,*‘;“f::_ VALUATIONS FOR INSURANCE
= TRACTION ENGINES BOUGHT - (Minie, Allchin etc)
=.  ALLPARTBUILT MODELS WANTED.

e=—=—==—== CASHPAYMENTS - on collection.
_ WORKSHOPS BOUGHT AND CLEARED

With 50 years steam experience from driving BR Full Size locos down to miniature
locos, I guarantee to offer a professional, reliable and friendly service, please don’t
hesitate to telephone me-

Graham Jones M.Sc. 0121 358 4320
www.antiquesteam.com
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but without the
Mill/Drill head
£669.00 exc.VAT

, s W EREIQUAINY. e
i3 OF ACCESSORIES COSITS E@ i of : emart.co

AVAILABLE
s ENGINEERS » ENGINEERS . D METAL LATHE
BENCH VICES l I‘ * HEAVY DUTY l:lill‘ll! = « 300mm between centres » LH/RH thread
STEEL WORKBENCHE BOLTLESS

screw cutting e Electronic variable speed e Gear
Lv QUICK ASSEMBLY change set e Self centering 3 jaw chuck & guard
i STEEL SHELVING

* Power feed
* Simple

MILLING I
DRILLING o i
MACHINE - CMD300 "% |
 Bench mountable, tilts 45° left |
& right from vertical

© Table travel 100x235mm
* Table Effective Size
LXW: 92 x 400mm

-'°° 8 0B 01 Fixed £18.99
3291 - Swivel £21.99
394IMC.VAT Fixed £29.98
n o Swivel £29.98
l' Ill‘l“! Fixed £43.99
MICRO MILLING Swivel £46.99
140 Swivel £64.99
& DRILLING MM __owive
MACHINE

* Bench mountable

g * Arange of fixed and swivel
2 vices with top quality

-.".:'_’ 7]

 Durable powder in minutes
coated finish using only [ LTy
INCLUDES SINGL Shown fitted with ~ @ ammer -
LOCKABLE optional 3 drawer unit ONLY |
LUz LB 34,99 EX.VAT £101.99 Inc. VAT

£
WxDxH (mm) EXC.VAT _INC.VAT
CWB1000B 1000x650x880 £149.98 £179.98 .
CWB1500B 1500x650x880 £199.98 £239.98 | =
CWB2000B 2000x650x880 £259.98 £311.98

B TAP & DIE SETS

=

* MT2 Spindle Taper MECHANICS /Lo e\, M High W

* Face mill capacity 20mm, ~ PROFESSIONAL ] - T i i £ .99 | quality o Variable speed

end mill 10mm eTable cross - - VAT ingst © 250mm between centres

travel 90mm, longitudi TOOL CHESTS/ o Wk : 29, el P s MEASURING

;oroanal 1 CABINETS 0 - e = Sl ke EQUIPMENT
T ., travel 180mm O = - o , o Suppliedin = SN |
MODEL  MOTOR  SPINDLE EXVAT INC VAT |[H -yt ok " metal storage case, Ak ==
SPEED t 16pce - [CIM  Quality machines 1313,

[ R R FULL RANGE OF-
leading supplier fuZliLlZ00)

« All models TIPS, WIRE,
featured are turho ekt
fan cooled (except MIG

PR090)  See online

for included accessories

MD10  150W/230V 100-2000rpm £329.00 £39 EX VAT

MD3000 470W/230V_0-2500rpm_£479.00 £57

s ANTI FATIGUE
Clarke £5,n Fi ooRriNG

« 6 interlocking foam tiles protect flooring &
provide comfort when standing or kneeling

16pce Metric £1499 £17.99

i24pce UNC/UNF/NPT £19.98 £23.98

. 28pcedt Metric £2399 £28.79

BEARING Ziiiis = 33pce# Metric/UNF/BSP  £31.99  £38.39

MODEL  DESC. mm) 32pce Metric £41.99  £50.39
CDCTC600B 6 Dr chest 600x260x340 £52.99 £63.59| #28pce Best Budget Buy, 33pce pracucal

= _‘1 1%
DESCRIPTION EX VAT INC VAT
M100 150mm/6" Vernier Caliper £9.98 £11.98
M180 0-25mm Micrometer ~ £9.98 £11.98
M145  150mm/6" Digital Vernier £16.99 £20.39

;lld.ealﬁqoor use in garages, workshops etc.  Each | cTC900B 9 Dr chest 610x255x380 £64.99 £77.99 Recommended. CLASSICS M265 300mm/12" Digital Vernier £36.99 £44.39

le is CTC500B5 Dr cabinet 675x335x770 £119.98 £143.98 . 3

X610mm & CTCBO0B  8Dr  610x330x1070£104.99 £125.99| ~ [ p HYDRAULIC p STATIC PHASE

includes chest/cab set v * LIFTING TABLE CONVERTERS

detachable, (@CTC700B7 Dr cabinet§10x330x875 £124.99 £149.99| | o Ideal for lifting & j | © Run big 3 phase woodworking

yellow borders CTC1300B 13Dr  620x330x1320 £149.98 £179.98| ~ moving models ARV ’.“3;’35’6?? Jﬂ‘t’éﬂt‘pﬂﬂae?" - 4

] he % was £155,98 inc.VAT | * Foot pedal operated "}y { | tomachHPotmoor I8 1

23 E FROM QNLY . ’ to be run ' Y 1y "o Gas MIG wel ted {

N | i el s OGN ol

; DRILL PRESSES & i . ARC/TIG

Clarke o {0 prootload g T & Tr MAX. TABLEHEIGHT %, - g ERTERS

 Tables tit 0-45° __ EXVAT ING VAT LOAD  MIN-MAX _EX VAT INC VAT ROTARY PHASE CONVERTERS o g,

i iz e oo ol Wt o
on folding £149.98 £179.98| | HTL500 500kg _340-000mm £279.00 £334.80 ) -l

« Chuck guards FCIOOOLR Tton  £189.98 £227.98 . HODEL Jiéx MOTOR_ P s ol {7 for auto bodywork & mid

B=Bench mounted

F=Floor standing

MODEL  WATTS/ EXC.VAT INC.VAT
SPEEDS

long reach
* Folding and fixed frames available
CFC100 * Robust, rugged construction
 Qverload safety valve

129:%

21556490%

ELECTRODE
AMPS _ DIA. _ EXC.VAT INC.VAT

1
Kit Inc: Tapered
spindle, Coloured /
mop for initial
cleaning, pure

DP5EB  350/5 £59.98 271.
DP101B 245/5 £79.98 £95.98,
DP151B 300/5 £106.99 £128.39, - ﬁpt}]on Tor?ffor "
DP10B 370/12 £169.98 £203.98 . " igh polish finis 5 J
DP301B 510/12 £199.98 £239.98 Al mactg&;ggggogg i&pgighgggEm\/nﬂozuznggz;| o Foiow 2N
DP451F 510/16 £239.98 £287.98, et - " .98 Ex .98 Inc .98 d

8 % . 6" £24.99 Ex VAT £29.99 Inc VAT Kit \ y . ARC ACTIVATED
* Superh 8" £29.98 EXVAT £35.98 Inc VAT WPACTIGA s N ; B " HEADS
III . range ideal - * Height adjustable CORDLESS ROTARY _

L for DIY, g stand with clamp TooL KMIIT”H Ifl.? PCE

 Stands come complete with bolt ; : hobby & =~ v * Rotary tool ® Tm
A flexible drive o 40x £32.99 EX.VAT

i d feet anchor hol ¥ = semi- A > =
000Y4 o : ; R A, professional ) : : accessories/consumables WAL ALN (A1
T £50.39 INC.VAT r . £ 98
Y ) UGE CHOICE e
9 L

Aﬂ,&ﬁf i IN-STORE/ONLINE] METAL '« Activates instantly

FROM
7 - y X 1
£33:5, ] | LIGHTA . . DESCRIPTION  EXC.VAT INC. when Arc is struck  Protects to EN379 e Suitable
INC.VAT b 4 ) " i
CBGBW features 8" ; 11/34"%1;062[#%!2" 00 @ for arc, MIG, TIG & gas welgmv ol -
whetstone & : i 1/2" Impact Wrench  £59.98 £71. |

6"drystone. = : 13Pc 1/2" Impact : —  §S FROM ONLY
# With sanding belt 3 WrenchKit  £74.99 £89.99
= MOTOR CFM_TANK_EX VAT INC VAT 3"Cut Off Tool & 1/4" £47.99 £57. y
DUTY _ DIA. i 2ltr £7998 £95.98 Die Grinder =5
DIY 150mm  £27.99 £3359| [Ti 2HP 24ltr £89.98 £107.98 1/2" Reversible Ratchet £34.99 £41.99 @ . Bend, Roll & Shear metal
PRO 150mm  £37.99 £45. i 25HP 95 24itr £119.98 £143.98 6" Dual Action Sander £34.99 £41. up to 1mm thick « Min. Rolling Diameter 39mm | ,yyir510y

HD 150mm  £47.99 £57. i 2HP 75 50itr £129.98 £155.98 3/g" Keyless Reversible « Bending angle 0-90° = oo 4a0mm

£49.98 £59. i 25HP 9.5 50l £149.98 £179.98 Drill £34.99 £41.90| [INOEH BED WIDTH EX VAT ING VAT |7

BGGRWC HD 150mm  £54.99 £65. i 3HP 145 50itr £219.98 £263.98 150mm Air Hammer BR305 305mm £169.98 £203.98  precision tools T} B
BGSW (wet) HD150/200mm _ £55.99 £67. i 3HP_145 100t £269.98 £323.98 inc 4 Chisels ! 93| [SBR610 610mm £349.00 £418.80) . safe and tidy

10/160 1.6-4.0mm £199.00 £238.80
30/130__3.25mm___ £219.00 £262.80

* Felt-lined drawers

o *NEW STORE [ OPEN 7 DAYS
BARNSLEY Pontefract Rd, Barnsley, S71 1EZ 01226 732297  EXETER 16 Trusham Rd. EX2 8QG 392 256 744 MIDDLESBROUGH Mandale Triangle, Thornab 01642 677881
B’HAM GREAT BARR 4 Birmingham Rd. 0121358 7977 GATESHEAD 50 Lobley Hill Rd. 914932520 NORWICH 282a Heigham St. NR2 417 01603766402 E‘sy mys m wy
B’HAM HAY MILLS 1152 Coventry Rd, Hay Mills 121 7713433 GLASGOW 280 Gt Western Rd. G4 9EJ 413329231  NOTTINGHAM 211 Lower Parliament St. 0115 956 1811 -
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The Finest Quality Live
Steam Locomotives
‘at a Fair Price!
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I'm always interested in buying or part
exchanging steam locomotives, and travel
across the country to view and buy.

For a friendly, professional and helpful service
from a passionate enthusiast please call
Roy on 07841 113 598.

Tracy Tools Ltd.

Uniti 1, Parkfield Units,
Barton Hill Way,
Torquay TQ2 8JG

We ship anywhere

PRODUCTS

e Taps and Dies ¢ Endmills
* Centre Drills e Lathe Tooling
e Clearance Bargains e Reamers
* Diestocks e Slot Drills
¢ Drill sets (HSS) e Specials
boxed e Tailstock Die Holder
* Drills » Tap Wrenches

* Drill set (loose) HS e Thread Chasers
Tel: 01803 328 603

QTI'&CY TO O].S Ltd Fax: 01803 528 157

Email: info@tracytools.com
Tap & Die Specialist, Engineer Tool Supplies www.tracytools.com




wThe World's Largest Stockists of Model Engineering Suppiies _

Trade Counter Now Fully Stocked and Open to Callers - ALL WELCOME Catalogue

Mm@ Reeves 2000, Appleby Hill, Austrey, Warks CV9 3ER UK: £7.00 inc p8p

Tel: 01827 830894 9:00am-4:30pm Mon - Thurs sales(@ajreeves.com Europe: £8.00 inc pép
Fax: 01827 830631 9:00am-4:00pm Fri Closed Sat & Sun  hitp:/iwww.ajreeves.com  Rest of World: £12.00 inc pap

SIEVERT Professional brazing torches for the Model Engineer

Burners for all applications.......  Pin-point to Power Neck-tubes for

all occasions

Standard to Cyclone

750mm
Complete klts -..and anyth:;

inbetween

Standard Professional
images for display purposes only. Actual item supplied may differ from image sams -and many Other accessories

EVE

g{‘}ﬂf-“ ENG INEE}] ;

, Stockists of major brands for the Model Engineer including SIEVERT.

—HyLomAR J'ohnqon Mdl heyY EUHRING

Metal Jomng Thas Took Colrpary

A wide range of innovative tools and accessories available!
This is just a small selection from the ranges we offer!

Please buy from your local stockist whenever possible. You can find them, and view
all of our products at: www.expotools.com TRADE ENQUIRIES WELCOMED.
In case of difficulty obtaining items you can order direct on our website.

Expo 2015 Catalogue
- 132 pages in full colour!

Free to all readers:

The EXPO 2015
6 Inch Electronic Digital Expo Professional
Caliper Tube Cutting Jig ) Catalog.ue
is now Available.

To order your free copy
please visit:
www.expotools.com

- or get one from your

Expo Super Detail All‘bl‘l.lSh = -
and Compressor Set Professional Micro Chuck Set 6PC Expo Nutrunner Set

83001 £499 Albion Alloys -

Precision Metals for the
Creative Model Maker

Avast range of
Albion Alloys products available

‘V“’“’.EXPO'.OOIS .com

local stockist.

= - =l A n n Unimat Metaline Set - :
Slet 02f 42 Hex Drlvers Pin Vice with Micro a demonstration video is available through EXpO Tools. To view the
(1.5 5 and 3mm) 3 Jaw Chuck to view at www.expotools.com -
full range and find your local
This is just a small selection of the fantastic range we have to offer. stockist please visit

To view all of our products please visit www.expotools.com www.expotools.com
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MEET THE
EDITORIAL TEAM
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Model engineering
in Japan?
| recently visited the National
Model Engineering and
Modelling Exhibition at
Harrogate where, as well
as thoroughly enjoying
looking at the models
on display, | took the
opportunity to catch
up with many friends
made throughout the
twenty-odd years of being
involved in this hobby. |
had many short and a few
longer conversations with
exhibitors and visitors and in
one of these the subject of
model engineering in the Far
East came up. The person
| was speaking with was of
the opinion that 5 inch gauge
locomotive building has
practically ceased altogether
in Japan. | remember, not too
many years ago, a friend of
ours went (by invitation) to
Japan where he ran his 5 inch
gauge LNER A3 on a track
set up around the grounds
of a skyscraper office block.
| don’t recall the reason for
the occasion but whatever
it was, it was well attended
throughout the week and
he reported back that the
hobby was very much alive
and well. He was very well
received by the local M.E.
Clubs and ran alongside
many local model engineers,
many of whom had built
British outline locomotives.
He had a thoroughly good
time, | seem to recall. It was
sad to hear, however, that
this once burgeoning hobby
has, apparently, for some
(unknown to me) reason fallen
into serious decline. During the

Did you advertise a
Rob Roy locomotive?
We recently had a Free
Ad placed for the sale of
a 3% inch gauge Rob Roy
locomotive. Unfortunately
the telephone number
given was incorrect and
we are not able to contact
the seller who was, we
believe, in Banbury. If this
was you, could you please
contact the editor?

The Chemin de Fer Touristique du Vermandois
Regular readers may recall the article a couple of years ago,
in ML.E. Issue 4459 (28 June 2013), featuring the Vermandois
Tourist Railway in France. It has recently been announced that
the boiler of 2-8-0 number 140-C-314, which was featured

in that article, has successfully passed its boiler examination
and its recertification will see it back in steam later this

year. The CFTV (Chemin de Fer Touristique du Vermandois/
Cercle Ferroviaire et Touristique du Vermandois) is based at
St. Quentin, Aisne, some 180km from the French end of the
Channel Tunnel. Activities usually take place on a weekend
or during Thursday and the depot can be found in the Zone
Industrielle Saint-Lazare at Saint-Quentin. The location of
this depot, together with details of the CFTV, can be found

on the Internet at: www.cftv.fr (Note: some sections of the
website are available in the English language). 140-C-314
was constructed by the North British Locomotive Company
in 1917 (works no. 21651) for the Chemin de Fer de I’Etat and
finished her career with the SNCF in the 1970s.

(short) time of my Editorship |
have several times tried to find
out more about what is being
practised in the Far East but
have had very little success.

| would be delighted if any
reader has more information
on this subject and was able to
share it with us. Does anyone
have any contacts in Japan?
Indeed, are you reading this in
Japan? In either case, please
contact the Editor.

Steampunk in Germany

| am not keen on referring
readers to websites,
particularly Youtube, because
there is always the chance

that by the time you read it, it
will be gone. However, | am
going to make an exception
just now as | have discovered
a video that covers a steam
model ‘rally’ (for want of a
better word, although | think
they refer to it as a ‘steam
festival’) that took place in May
in the grounds of the Hannover

Colliery Museum in Bochum,
between Dortmund and

Essen in industrial northern
Germany. | have tried to
translate some of the German
speaking and the information
on the Museum’s website

and discover that this place
has embraced the concept of
‘Steampunk’ for a weekend
and put on what seems to
have been a highly entertaining
display with a few full size
traction engines and some
marvellous models including

a lot of road steam machinery
but also steamships, a steam
powered bicycle and some
rather interesting ideas in
headgear! It really is worth a
look. Even though it is a short
video (and you will find links to
others taken at the same time),
| was struck by the atmosphere
of the event, which included

a lot of Victorian dress and
makeup! If you get a chance,
look up: www.youtube.com/
watch?v=-nj9RxqHZSA
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Ashley Best
looks at the
infrastructure |
and
environment.

Making a
Hook Green Str

Continued from p.737
M.E. 4508, 15 May 2015

DIORAMA STRUCTURE. REAR AND END PANELS
CAN BE REMOVED EASILY FOR PACKING FOR
TRANSPORT. FASCIA AND MOULDINGS REMAIN AS
PART OF THE BASE. ONLY SIXS(REWS ARE USED

REAR PANEL

DOWEL PEG

TEL,_,,—wmm

L) BASE BOARD

kREARRLRRmARENERLAIHTiEia g

S~ _LIFTING SHIM TORAISE THE
DISPLAY SLIGHTLY
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This article is concerned
with the environment in
which tramcars operated. It
is intended as no more than
a rough guide and stimulus
to everyone with a nostalgic
wish to re-create a little

of the past and to enhance
the display or operation

of their models. It is based
on my own working street
layout and the problems
encountered over the many
years of its construction.

he diorama was
designed and made
to be portable and

therefore easily taken to pieces
for transport. The structure
consists of a baseboard,

a back panel and a pair of

end panels; just four pieces.
The base and the ends are
18mm pine shelving boards

PART 2

eet

and the rear panel a piece

of 3mm MDF, the wood is

well seasoned to prevent

any tendency to warp. Once
assembled, it is a robust
structure. It was necessary

to strengthen the rear panel
with a moulding strip top and
bottom and to put in a total of
six screws to hold everything
firmly in position. Figure 5
makes the construction clear. A
length of track was made and
placed on the base and pinned
down. A check wire was
included. Next, the pavement
was laid out along the rear
using wooden blocks topped
with an MDF strip marked

out and painted to represent
paving slabs. The road

surface is made of Polyfilla
and is painted and marked to
represent a typical tram street
with granite setts for the area
round the track and tarmac
over old setts for the rest as
was often seen. Such a road >>
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was likely to have a worn
surface with areas of setts
showing through in places.
Before laying down the
Polyfilla and to lessen the
expense, | placed infill blocks
of scrap hardboard over much
of the road surface. These
blocks fall short of the final
depth. On a working layout it
is advisable to lay sheets of
newspaper on the baseboard
beneath the tracks. This
prevents the filler adhering to
the baseboard and makes it
possible to lift whole sections
easily if alterations and
maintenance are required
subsequently. The blocks
should be laid in random
fashion with gaps between
them to help the filler adhere

properly (fig 6).

Road surface

The application of Polyfilla is
quite tricky and requires some
time to be set aside without
interruptions. | find that a fairly
stiff mix is most satisfactory
and can be applied with an
artists’ broad painting knife.
After the initial laying down,

a wide piece of stiff card or
plastic can be drawn carefully
along the tracks to ensure

a smooth finish - level with
the top of the rails. The road
surface can be treated in a
similar fashion taking care to
reproduce a slight camber
down to the gutter. This is just
the first stage and, of course,
it will accommodate the metal
inspection covers and point
rod runs. The Polyfilla dries
quite slowly and should never

ROAD SURFACE —~ FIRST STAGE

BLOCKS OF
OFFCUT HARDBOARD
OF RANDOM SIZES

LAID BETWEEN AND ALONGSIDE
TRACK BEFORE FILLER ISAPPLIED
NOTE BLOCKS SHAPED FOR (AMBER

LT

LT
L ey, ien

L e
“. “NEWSPAPER
UNDERLAY

Points and cover plate.

be hurried by trying to shorten
the drying time as that leads
to incomplete chemical action
and a failure to set properly.

The granite setts

As the surface dries it slowly
becomes harder and slightly
more plastic and it is at this

GRANITE SETTS

POLYFILLA BASE-
“STARTING TOSET,
ROLLER USEDTO
CREATE PARALLEL
GROOVES

ADAPTED S(REW-—
DRIVER OR TOOL
FOR CRDSS GROOVES
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Sett roller.

stage that it should be worked
on to create the simulated
granite setts. These present a
few problems but it is worth
the effort as a realistic street
surface is an asset. Amongst

all the possible methods, | shall

confine myself to describing
what has worked well on my
layout and for the diorama.
First though, a few remarks
about short cuts that should
be avoided. It is possible to
apply a printed paper surface
of setts as is often used by
small scale modellers. In

1:16 scale, this should be
avoided. The setts, if properly
simulated really do look better.
In part, this is because it is
possible to replicate some of
the irregularities and patterns
of prototype surfaces and fit
them around the tracks in a
way impossible with a printed
paper surface. There is a
wealth of detail to be found in
photographic reference and,

indeed, in real examples and
these can all be incorporated
in the model road. Most setts
were laid at right angles to the
side of the road, except in the
gutter where usually they were
parallel to the pavement.

The tramway tracks,
being the responsibility of
the operator, had their own
setts which extended to the
regulation 18 inches each side
and often a separation line
could be seen where the two
authorities joined, as seen in
photo 11. The setts would
be laid brick fashion with
staggered joints (photo 16).
To achieve this effect, | tried
several methods, eventually
devising a jig derived from
a pastry cutter - at first, |
borrowed one from my wife
but it was not quite up to the
job. The jig is a roller used to
form the cross-street lines
of setts pressed gently into
the setting Polyfilla (photo

Model Engineer 12 June 2015




17). There is no easy way to
establish the length of each
sett, although | suppose a

jig tool could be made that
would do it. | use a tool like the
end of a screwdriver exactly
the right width and carefully
pressed into the road surface
to mark each sett length (fig
7). This is of course a long and
rather tedious operation but it
is, in the end, rewarding as it
makes possible reproduction
of irregularities, special sizes,
separation of tramway and
road and also what happens
alongside curved track

and pointwork; all these
features can be seen in the
photographs. It is important
to lay only enough Polyfilla
that can be worked easily as
it sets but practice increases
speed so even quite a large
layout can be so equipped
without much difficulty. After
all the setts have been made,
it will be likely that some final
smoothing of the surface will
be needed as the Polyfilla
might have lifted a little on
the edges as the grooves are
formed. A damp rag should
be drawn over the surface
right at the end of the setting
period. The Polyfilla will take
several days to dry and even
when it looks dry, it might
contain internal damp. One
last task is to make sure that
the rails are cleaned and the
groove cleared of obstruction.
This requires a profile scraper
made from mild steel or ground
from a surplus screwdriver;
shown earlier in fig 3. All the
tools described, particularly
the roller should be thoroughly
cleaned and lightly oiled
immediately after use.

Painting

Road surfaces have a

large variety of colours and
variations within any given
area. It is worth having a good
look at as many examples as
possible before attempting

to apply paint. Avoid an
absolutely uniform colour, allow
for repair patches, differences
between setts and tarmac,

for example. There is even

the problem of whether the
grout between setts should be
darker or lighter than the setts

www.model-engineer.co.uk

A misty night.

themselves. Some examples
can be found in which it is all
mixed up. As laid, setts had
tar run into them but time soon
caused dirt and road dust
often to lighten the grout. The
surface can, with advantage,
be sealed and primed initially
— | use grey automotive primer
having just masked out the rail
heads, or immediately after

painting, wiping the rail heads
with a cellulose-soaked rag.
The choice of paints after that
is very wide and can be of
more than one type according
to the area to be covered. |
have found artists’ acrylics
most useful as they are water-
soluble until dry when they
become fixed. The setts can be
painted in granite/grey tones
and then, after drying, a wash
of dark colour slopped over
the surface and immediately
wiped off with a rag will leave a
realistic grout effect.

Atmosphere

| have always considered street
scenes to be enhanced by the
mysterious atmosphere typical
of twilight and dampness
where shadows and reflections
add romance to otherwise
prosaic surroundings. Although
the originally painted road
surface will almost certainly

be in matt colours, a coat of

varnish will turn the street wet
and puddles can be simulated
by careful application or

clear resin. It is amazing how
effective this treatment can be
when lighting is incorporated
in the vehicles and the
surrounding street. It opens
up opportunities for keen
photographers (photo 18).

Overhead equipment
Overhead line equipment is
one of the really interesting
aspects of tramways

and provides a mass of

DIORAMA DETAIL

opportunities, especially in the
larger scales, for developing

a realistic and working
representation of a real street
tramway. Small scale models
often avoid overhead work and
use insulated two-rail current
collection, but in the larger
scales, prototype practice
should be replicated to
facilitate realistic operation.

Described here are some
of my own ways to provide
satisfactory working overhead
equipment. Readers will
probably be able to develop
their own different ways of
solving some of the special
problems encountered in this
fascinating area of tramway
modelling.

Working 1:16 scale electric
trams draw their power from
an overhead line. This requires
quite a lot of rather fiddly work
and in it simplest form, very
basic electrical knowledge. On
my layout the principles are
much the same as most other
model tramways except that
the polarity change is made
by the controller and not by
a switch mounted on the car.
The overhead equipment is the
same, however.

My own model tramway
layout is a basic end to end
track some 19 feet in length. It
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TRAMWAY TRACK PLAN
LB ) o IF

0]

A ® GH]“

OVERHEAD LINE SHOWN RED
FROG -
SECTION BREAKER —mmg——

SECTION LIMITS — | ' DOWN

_EACH SECTION, 1 —&,15 ASEPARATE CIRCU\T CONTROLLED FRODM A
MANUAL SWITCH BOARD. TRACK POINTS AND OVERHEAD FROGS ARE
SPRUNG PRE-SET EXCEPT THE POINTS FORTERM INAL STURS AT
4 MID5 WHICH ARE HAND OPERATED, EACH SECTION A(C(OMMODATES
A SINGLE TRAM.SECTION 3 INCLUDING THETROLLEY REVERSER. IS A
SINGLE ELECTRICAL SECTION, USUAL OPERATION USES THREE CARS
TYPICAL SEQUENCE 1S: TRAM IN SECTION 1 MOVES VIA SPRUNG
POINTS AND TROLLEY REVERSER_ INTD SECTION 2 A CAR WAMNG
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CANNOT USE THE TROLLEY REVERSER AND HASTO FAVE S
THE POLETURNED TO TRAIL, THE DROPLEVER FROG |S NOT X, Trolley reverser.
ACTIVATED INTHIS MANOEUYRE |

TROLLEY REVERSER [ ]
SIMPLE DIAGRAM SHOWING
THE PRINCIPLE OF WORKING / / \
N
7 = T = s
i 1

TRAM READY TO REVERSE
® OUERHEAD-W |RE ANCHOR. POST

i . J
Reverser and frog. b i) Ui -_{- pi TR,

TRAM REVERSES —»
]

is constrained by a maximum  Operation
width of baseboard of two All the points except the ONERHEAD FROGS ARE
feet and a background height  facing points into the double PRESET AND SPRUNG TOR

. . . D\RECTION OF THE TROLLEY
restricted by a sloping roof to track terminus are sprung.

. . . AS SHOWN
20 inches. The plan of the track  The terminus points are hand \
layout and electrical sections operated double tongue. It's e
is shown in fig 8. The electrical  all basic and straightforward. T
sections are in the overhead The overhead is more
so the track is continuous. complicated and includes

Trams are operated by the old an automatic trolley reverser
fashioned method of switched  (fig 9) at each end with one
live and dead sections allowing  being equipped with a drop

four trams at a time to be on lever frog. Photographs 19
the layout with three operated and 20, taken from above
individually while one is in against a white background,
reserve. show the two systems and fig
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10 is a diagram of the ‘drop
lever frog’ (photo 21), which
is a feature which was used
on many tramways. It is an
overhead line switch used to
guide a swivel head trolley
wheel onto the correct wire
at a junction. The points at
rail level guide the tram and
as the trolley pole follows its
direction, the top of the pole
brushes against the drop
lever which is connected to
a cam which operates the
overhead line frog which
directs the wheel to follow the
correct wire. The drop lever
and cam fall back into the
original position as soon as
the manoeuvre is completed.
If following the other, straight
ahead, route at the junction,
the pole does not make
contact with the drop lever
and so the overhead point is
unmoved. It is a most elegant
solution to a problem, but to
make it work in 1:16 scale can
be a bit tricky as it requires
absolutely precise location in
relation to track.

Sections and insulation
Dividing the overhead line into
sections requires a means of
joining the contact wires with
insulated section breakers,

DIORAMA DETAIL |

each with as small a gap as
possible (fig 11). Insulation of
all the overhead lines from each
other is also a requirement.
Feeder wires for each section

can be run up nearby poles

or the metal pole itself and

carried to the overhead line and

soldered in place (photo 22).
®To be continued.

\

\_ ~ RROPLEVER s
5 /T.
_ THE TRAM FOLLOWS THE ROUTE SET BY THE

LIFTS THE DROP LEVER WHICH TURNS THE CAM
TUST LONG ENOU GH TO ALLOW THE OVERHEAD FRO G
TO GU\DE “THE TROLLEY HEAD TOFO AFTERWHICH
THE DROP LEVER SWINGS BACK LEANING
SET STRAIGHT” AHEAD. IRMWING  NOT TO 3(;&1,_1:_

DROP LEVER FIOG

ALTERNATIVE CAM AND
SPRING POSITION

PARTS VIEWED FROM ABOVE
TO SHOW PRINCIPLE OF WORKING,

RAIL POINTS, THETROLLEY POLE CATCHES AND

E ROUTE AGAIN

OVERHEAD LINE
SIMPLY SLID INTO
PLACE

[ ST

e|] o | @
—

+
NOTE. VERY SMALL GAP

SHOWING MAIN PARTS.
-2 )] THIS CONSTRUCTION
ALLOWS EASYFITTING
SOFT SOLDER AND REMOVAL FRDMTHE
OVERHKEAD WUNE WHICH
CAN RE SULID OUTEASILY
FROM THE END BRACKETS
O8mm FIBRE
ORWOOD FoR
INSULATING MATERIAL

CONSTRUCTED FROM AN
\MSULATING CENTRE OF WOOD
OR FIBRE WITH METAL PARTS
FROM BRASS SHIM. FXING
SREWS ARE 4 B.A.

22 SWGE WIRE

ELECTRICAL BRIDGE LINK
SHOWNWITH DOTTED LINES

DIAGRAM SKETCH

Drop lever frog.

Overhead feeders.
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Patriotism

The Royal Army Ordnance Corps

. L 1 LT

Alan Se " F |
Crossfield ' '
describes
his much
admired,
DOE winning Patriot
in 5 inch gauge.

Continued from p.726
M.E. 4508, 15 May 2015

5inch gauge !
locomotive.

Following the successful introduction of the
Royal Scots in 1927, the LMS locomotive
department turned its attention to
improving the Claughtons. This latter class
of locomotives consisted of one hundred
and thirty LNWR designed 4-6-0s. Since
their introduction in 1912, the Claughtons
had been the flagship express passenger
locomotive of the ‘Premier Line’ and, until the
introduction of the Royal Scots, used on the
fastest and heaviest trains.

The completed ejector.
An understanding of its
workings helped in its making.

The model does not create a vacuum
but does play a part.

864

PART9

Modelling the
Dreadnought
vacuum ejector
This highly prominent
component was the subject
of much research into both
its operation and external
appearance. Fortunately
several working examples have
survived on other preserved
examples of LMS locomotives
and whenever the opportunity
presented itself, | would
go along to take close-up
photographs from as many
angles as the situation would
permit. At first glance the
complexity of parts and related
pipes tended to bewilder the
eye, but | was fortunate in
having the workings explained
by a fellow member of LSME,
who also happened to be an
ex-footplate man.
Photographs 126, 127 and
128 show various stages in
modelling the ejector body.
Although not serving its
original function as a creator

Model Engineer 12 June 2015



LOCOMOTIVE MODELLING |

The vacuum ejector in situ.

e,

of vacuum, the ejector does,
on the model, form part of

the live steam supply to the
blower. Photograph 129
shows the layout and location.
On a full sized example steam
is supplied to the ejector by
way of the driver’s control
valve positioned directly above
the main body of the ejector.
Just to complicate matters,
the body of this valve also
has a connection point for a
steam lance (for use within
the smokebox). The driver’s
control valve is operated by
the vertical lever, which is in
turn connected to a rod or
cable activated from within the
cab. This rod or cable works
within a tube situated behind
the larger diameter ‘train
pipe’. Vacuum created by the
action of the steam through
the ejector cones would be
transmitted via the ‘train pipe’
to the flexible connections

www.model-engineer.co.uk

Soldering a rain strip into position; a tricky operation.

situated at the buffer beams
of locomotive and tender. On
the model the ‘train pipe’ is of
copper and supplies steam to
the locomotive’s blower.

Constructing the cab

First impressions were of a
simple sheet metal structure
with lots of visible rivets.

This proved to be correct
regarding the rivets, but several
other items of external detail
determined that this was

never going to be a simple
fabrication. Construction began
by shaping the side-sheets and
rolling the roof to the correct
profile. Photographs of the
full-sized Patriots showed a
complex pattern of rivets on
each of the side panels - left
and right-hand sides both being
slightly different from each
other. These were established,
marked and drilled as one of
the first operations.

The cab roof and the addition of further rain strips.

Photograph 130 shows the
main panels. These were cut
from mild-steel plate of 1.5mm
thickness. Because of the
over-scale thickness, some of
the more visible edges were
reduced by machining on the
inside. This was carried out at
an early stage and was mainly
applied where the roof and
side-sheets join the spectacle
plate. The picture also shows
the first application of doubler
strips (additional strips of
thin metal) to the side panels.
These were to be found in
abundance on locomotives
and tenders of the Fowler era.
The strips on the model were
soft-soldered in place prior to
the addition of rivets. The plan
was to prevent the ingress and
more importantly, the retention
of solvent prior to painting.

A tricky operation was the
attachment of the rain-strips
by soft-solder. Thin brass L

[
=

section of the correct size
had been acquired from
a commercial supplier to
the model railway hobby
(Eileen’s Emporium). | mention
the latter because few of
the suppliers to the model
engineering hobby appear
to stock smaller sizes of
L section. The difficulty in
attaching it to the model was
caused by the differential
in mass between the cab
structure and the brass angle.
Great care was needed in
order to avoid either distortion
of the brass or disturbance of
the previously soldered joint
between the side sheet and
the roof (photo 131).

The cut-away portion
of the cab roof was the
subject of much pondering.
Convenience of accessing
the footplate controls (once
completed) being weighed
against that of the detrimental
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The completed cab.

effect on the locomotive’s
overall appearance. As the
full-size Patriots had no form
of cut-away except for the
roof ventilator, | was anxious
to make any such deviation
as discreet as possible.
Photograph 132 shows the
position of the cut-away
section in another operation to
secure more rain strip to the
cab roof.

Photograph 133 shows
the completed cab. Much
detail has been added and
the windows glazed using
microscope slide glass (0.048
inch thickness). The floor
was the product of individual
hardwood pieces, mounted on
a sheet metal sub-structure.
Beneath the floor, a steel cross
beam connects the lower
portions of the cab side sheets
and provides a convenient
means of securing the cab in
position: 2 x 6BA setscrews
pass through the cross beam
and engage with brackets
secured to each side of the
mainframe. With the screws
removed, the cab may be
lowered or lifted vertically to
clear the boiler.

Footplate fittings

A key focal point on any
locomotive, large or small, is
the internal area of the cab.

| say this having, on many

866

occasions, witnessed queues
of people awaiting access to
footplates of locomotives at
the NRM. Backhead fittings
seem to hold a special
fascination, likened in many
ways to the dashboard of

the car you’d love to own

or the power console of the
‘TARDIS’ (depending on your
destination). The problem for
the model engineer working
to a scale of 1%s inch to a
foot is that of dealing with the
concentration of over-scale
fixtures and fittings. For this
reason | produce all my own
boiler fittings in an attempt to
keep the overall dimensions
to a minimum. Although one
of the benefits of a Belpair
boiler is that it offers the
model engineer a larger area
of backhead, | thought it wise
to plan the sequence in which
the fittings for 45505 would
be secured in place: those
requiring to be screwed into
their respective bushes were,
of necessity, fitted first so as
to allow their unobstructed
rotation. In full size practice
most fittings were secured

in place by nuts and studs,
therefore eliminating the need
for rotation. For the model
engineer, the problem here is
one of accessing the screw or
nut with the relevant driver or
nut-runner.

The locomotive backhead.

Water gauges

I normally start by establishing
the diameter of the sight glass.
Once this is done, | produce
the seals then work out the
minimum size for the gland
nuts. On 45505 | used a glass
diameter of 0.220 inches with
a gland-nut size of 5/16 AF.

To achieve this, extremely fine
seals were needed which |
produced from silicone tube. In
order to keep the overall size
to a minimum the tube was
pushed onto a mandrel and
reduced in diameter by turning.
High speed and a sharp

tool were the prerequisites

but the results | knew from
past experience would be
unpredictable, so once | was
happy with the diameter, |
breathed more easily and
sliced off several sections
(around 0.040 inch width)
using a special adaptation
that mounts a Stanley knife
blade into the Myford tool
holder. The glass itself was
commercially obtained from

a supplier offering a choice of
several diameters from 4mm
upwards. This type of glass is
normally supplied in lengths of
6-inches and is easily cut using
a fine Swiss file. | gently score
around the outside diameter
with a sharp file of triangular
section and then apply
pressure to create the break.

If the break looks ragged, it
can be dressed using a fine
oilstone or it can be heat-fused
over a small flame (no bigger
than that of a Bunsen burner).
This latter operation only takes

a few seconds; the end of the
glass is offered into a small
blue flame whilst being rotated
between finger and thumb. As
the end of the glass fuses the
flame will turn yellow. End of
process. Glass tube treated
in this way is far less likely to
crack in service.

Photograph 134 shows
the major fittings including
water gauges, injector steam
valves and the general pipe
arrangement on the NRM Crab.
On this full sized example, the
previously mentioned train pipe
passes through the spectacle
plate just below the window
and can be seen running along
the outside of the boiler. Also
visible is the combination
control valve for vacuum and
steam brake, another example
of a standardised fitting that
made the L.M.S. footplate so
distinctive.

Photograph 135 shows an
early operation in modelling
the combination brake valve.

Cross drilling the combination
brake valve.
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The part is being cross-drilled
in the lathe. The set-up utilises
the headstock of a Unimat SL
for the actual drilling. In order
to obtain accurate rotational
division, an indexing peg has
been set to engage the teeth
of the Myford bull-wheel and
lock the spindle. As the bull-
wheel has 60 teeth there are
many divisional possibilities
and the part is shown being
drilled for the numerous air
intake holes. As the model is
equipped with steam-brake
only, the vacuum components
of this valve are dummy.
The steam-brake operation
however is functional and
relies on a rotating disc made
from PTFE (photo 136).
Photograph 137 shows the
almost completed component.
In full size operation, the
brakes were applied by the
rotational movement of the
control handle: this worked
within the confines of a gated
quadrant and was connected
directly to the valve face (disc
with lots of holes). Action of
the movement would allow
air to enter the system and
either reduce or destroy the
vacuum within, thus applying
the train brakes. Steam
brakes on the locomotive
and tender would be applied
simultaneously by the action
of a cam that was cast into
the upper circumference of
the valve face (not fitted when
the picture was taken). Steam
braking could also be activated
independently by movement of
the vertical lever.

Injector steam valves
These were of the simple screw
down type stop valves but
owing to their position between
the water gauges and the
feed-water clacks these valves
again had to be of minimal
proportions. The main criteria
for this type of valve is that
they can be opened quickly to
pass the full amount of steam
required by the injector and
that they remain absolutely
steam tight when shut. This
latter criterion can be difficult
to achieve especially if a blunt
cone angle has been provided
on the valve spindle. Several
members of LSME have been

www.model-engineer.co.uk

Injector steam valve hand wheels
were made to be true to scale.

experimenting with valve
seatings made from PTFE -
and with some success.
Photographs 138 and
139 show two stages in the
production of hand wheels
for the injector steam valves.
These worked out at around
e inch in overall diameter,
and were smaller than any that
were commercially available
at the time. In the past, | have

A - |
R S —— m-mw

The cab interior with more features now fitted.

LOCOMOTIVE MODELLING |

The wheels |
are sinch =~

overall,

produced hand wheels as small
as s inch OD by this method.
Photograph 140 shows an
interior view with more items of
footplate furniture including the
previously described injector
steam-valves, reversing wheel
and driver’s combination
brake valve. Still to be fitted

is the steam supply pipe for
the whistle. This will take the
position of - and be disguised
as - the train heating pipe. It
will run down the right-hand
side of the backhead taking its
steam from a valve situated on
the pressure gauge manifold.
®To be continued.
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Jan Ridders
designs and
illustrates a
well behaved
four stroke
engine.

868

Otto Four
Stroke
Engine

This four stroke engine

is intended for the model
engineer with moderate
skills. Whilst not a step-by-
step construction series, the
drawings and associated
clear illustrations are the
focus of the article, with
simple explanations given
where required.

The camshaft and its
driving system

| decided to employ an
overhead camshaft for the
reason that, with this design,
the cams can drive the valves in
the most direct way (figs 5, 6, 7
and 8); there are no intermediate
cam lifter arrangements with
push rods and oscillating
tumblers - only short pins in
gliding bushes between the
cams and valve stems to avoid
transverse forces on the valve

stems. The lengths of these
pins are made in such a way
that there are some tenths of a
millimeter left between the pins
and the cams when the valves
are closed. This may not be a
conventional construction but it
works very well!

The ignition cam is also on
the same camshaft and all three
cams are fixed with screws
on the shaft, so they can be
adjusted in every position
within the four stroke cycle.
The camshatft is driven by the
crankshaft with a synthetic
tooth belt (fig 5). The wheel on
the camshaft has 70 teeth, the
wheel on the crankshaft has 35

teeth. These small and flexible
belts, as seen in the photo,
and gear wheels are readily
available. Any other flexible
tooth belt is okay as long as
its circumference is anywhere
between 400 and 450mm.
The same applies to the gear
wheels as long as they have
about similar diameters and the
ratio of teeth is exactly 2 to 1.

With such a tooth belt it is
easy to bridge the distance
from crankshaft to camshaft.
Furthermore it provides for a
very smooth and noiseless
drive without the need for any
lubrication.

®To be continued.
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Martin
Ranson,
an award
winning
maker of
steam launches, turns to
locomotive building.

Continued from p.747
M.E. 4508, 15 May 2015

g A 16mm Locomotive
r I S for a Novice Engineer
A suggestion was made to me, at a Model Engineer
Exhibition some time ago, that after about 50 years
of building steam boats it was time | considered
building something different and that | might try a
small locomotive. After some considerable thought
was given to moving into what was, for me, new
territory, /dris came into being. My hope is that this

article will provide some inspiration to my fellow
‘beginner’ locomotive builders.

5 19 it I
o Coupling rod retainers.
00.15|5 to mdastch CL‘\,"
OUPIRITe 8 7BA clear for 0.070 depth Coupling rod bearings
. / and retainers
ap 7BA Y
T The axles and crank webs
B EEE e b ”Eﬂ” supplied by Brandbright did
; j ‘\ not have any bearing bushes
0.165—>J 7BA hex head bolt with them. | had several ideas
Full length thread 0.312 for holding everything together
R and finally decided on the
assembly shown in photo 29.
Coupling Rod Retainers This was because the 6BA
Mat'l: @0.250 mild steel, 4 off bolts | now possess are made
from small size hexagon, which
do not leave much surface to
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rub against the outside edge of
the coupling rod. This method
also permits the 6BA thread to
go right up to the shoulder (fig
16). | no longer have any dies
with a thread almost up to one
edge of the die but they were
extremely useful for working
into a corner. The four bushes
are easy to machine and then
part-off from stock % inch mild
steel bar.

Geared engines

Having built a few boats

over the years | knew that
many small steam engines
and small electric motors ran
best at a higher speed than
the propeller needed to turn.
So obviously this meant the
engine crankshaft had to
accommodate a small spur
gear which drove a larger gear
on the propeller shaft. Typically
this ratio was about 3 to 1, and
| was hoping a similar situation
might apply on the locomotive.
| already possessed various
spur gears which would be
useful for several experiments,
so this gear ratio was originally
used when the engine was a
twin-cylinder with only one
stage of reduction gearing.
Because only one cylinder
would now be in use the ratio
would have to be increased
and would need a second
stage. My available gears gave
me a possible total ratio of

6.6 to 1. The first reduction
was 2.2 to 1 and the second
reduction was 3 to 1, giving

a total of 6.6 to 1. The final
pair of gears were used as a

1 to 1 idler to take the drive
downwards onto the front axle.
Using fairly large gears for the
idlers also gave me space to fit
an eccentric with a nominal %
inch throw, which could drive
a future water pump, when
needed (photo 30).

Single cylinder engine speed
is assumed to be 2000 RPM.
The tread diameter of the
wheels measured as 1.323
inch. Assume slow walking
pace = 1 MPH or 1.46 ft/sec or
17.5 inches per second.

The circumference of the
wheel = m x D = 4.156 inches
assuming no wheel slip, so for
a driving wheel to cover 17.
5inches in 1 second it must
rotate at 17.5/4.156 = 4.2 revs
in 1 second or 252 RPM.

If the engine runs at a
nominal 2000 RPM, then the
gear ratio would be 2000 / 252
=794t01.

Using an available ratio
of 6.6 to 1 should be okay
for a start; maybe the next
experiment would be to
increase the ratio to be 8.6
to 1 with some new gears.
The first pair of gears from
the crankshaft are 48 DP,
the first experiment used an
18 and a 40 tooth gear, the
second experiment could be
15 and 43 teeth. (Note: having
now used the engine on the
track, the ratio of 8.6 to 1 is
definitely better; it slows the
locomotive down.) This would
give more torque at the driving
axles so possibly the engine
cylinder size could then be
reduced slightly, also a smaller
engine could be put back
as a twin cylinder and then
stopped and reversed easily
using radio control. | know
this may not be the best way
to design engines but | am
learning about locomotives
from scratch and it is a
worthwhile challenge. Might
it stop my grey cells from
turning to porridge too early?

Drive gears and

pump eccentric

(Figs 17 and 18)

The water pump eccentric is
mounted on the same shaft
as the idler just in case it is
needed in the future.

At the time of construction
| could not decide whether
the engine should be a tank
or tender type; it eventually
turned out to be very easy to
convert the engine to either
a tank or a tender type. If a

16mm LOCOMOTIVE

|

Fia 17 Bl
2R 6BA grubscrew
M M
30testh S8 Drill §0.187
32D.P. 1
1 Throw 0.236
I 1= Centre offset half
- - of this =0.118
/ ] (See photo 30)
Force fit = L
or Loctite o — 0.187
0.206 -
Eccentric ~—0.270

Mat’l: @0.625 mild steel bar

/Small flat ?0.187
n ]
o
L - 0.187
/ ‘ 2.485 ‘ @
End collar - mild steel washer
silver soldered, then skim true

30.260 x 0.062 thick
Axle 0.677 approx»l e

Mat’l: @0.187 stainless steel Spacer

Mat'l: Thin wall
brass tube

—

[(250.187
nji
el 0N

Bearing Bushes
2 off

Idler Gear, Eccentric, Axle And Bushes

Tap 6BA for grubscrew
after assembly

32 D.P. brass
gear, 30 teeth

Brass extension
L\

|
R

|

}
L
.
@0.250—

—|

0.455—»

@0.250
@0.475

~—0.193

The 2 pieces can ba a 0.6450/a
force fit, Loctite or

possibly soft solder

The overall width of 0.645 was adjusted on final
assembly at the same time as the axle bushes

Final Drive Gear

put a very large water tank
in the tender (possibly 400ml
capacity) and run a flexible
water pipe to the pump under
the engine frames. | will come
back to this later.

To determine the position
of the idler gear, it and the

very, very thin piece of paper
was placed between the
teeth to give a tiny amount of
clearance. A piece of silver

point and placed inside the
bore of the idler. This point
was pushed onto the frames,

steel was machined to a sharp

Rl {

: tender engine was used it
Idler and eccentric.

would be much simpler to

axle gear were placed firmly
into mesh with each other, a

leaving a clear mark to indicate
the drilling for the bearing bush ==
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Eccentric and final gear.

(photo 31). This produced a
clear mark on the frame and
was used for a centre-pop that
was drilled out as a pair with
the other frame (photo 32).

A similar method to this was
used for the other two shafts.
The actual spur gears were
some | already possessed.
Both the idler gear and the
final gear assembly are two
pieces fastened together
(photo 33). The final gear was
soft-soldered to an enlarged
centre bush so it could be
carefully bored out to % inch
diameter to match the axle.
Beware when soft-soldering
some types of gear that look
like bronze as they possibly
contain a percentage of
aluminium; the solder will flow

Spacer for idler.

inside the joint but will not
make a smooth fillet externally
(). Because of this the gear
attached to the pump eccentric
was located with Loctite 603 -
the final fit was a tight sliding
fit together. Some people
might prefer to make a tight
interference fit between the
two items, then use the bench
vice to squeeze them together.
This idler determines the
position of the gear train and
the engine. The size of these
final gears is 32 DP in imperial
sizes and a close match in
metric would be 0.8 MOD.
Please note they are similar,
but definitely not identical.
The types of gear used are
rather heavy but they were sat
in the spares box just waiting

to be used. If | were building
a second engine | would aim
for gears which were a bit
lighter in construction. Maybe
40 DP or 0.6 MOD all the way
through. Even old Meccano
gears - which | believe were
38 DP or 0.668 MOD - would
probably be okay. The other
advantage to smaller gears
would be smaller spindle
sizes, possibly the idler shaft
could be reduced to 5/32
inch diameter and the engine
crankshaft could be reduced
to s inch diameter. | know
this small size works okay

on a marine engine. Lots of
other measurements would
change, particularly the
distance between some of the
gear shafts. If this was done,

possibly the idler gears would
need to be larger to span the
necessary gap. Photograph
34 shows the idler gear and
shaft with a spacer made from
thin wall brass tube to keep
the idler in its right place. The
collar shown on the left end

of the shaft is a piece of mild
steel silver soldered into place
and then skimmed to run true.

Soldering main

frame assemblies
Hopefully all necessary holes
are now drilled in the frames.
All of the 7BA bolts were
loosened slightly including the
boiler plate bolts. The frames
were then pressed gently onto
a flat surface and all bolts re-
tightened, this ensured that the
frames ended up parallel. One
end of each of the three lower
spacers was then soft-soldered
into place (photo 32). | left the
buffer beams and the boiler
plate removable, however, it
may be better to solder these
into position permanently. |

do not know vyet if everything

is as solid as it appears at the
moment. The coupling rods
were assembled onto the crank
webs to see how free-running
they were when assembled into
the frames and yes, there was a
bit of stiffness in one place but
this slowly disappeared when |
applied a drop of black Molyslip
to all the bearings and kept on
spinning the wheels. All the
components will be marked to
ensure they are fitted back in
the same place.

®To be continued.
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Internal Combusti
Theory and Practice

Ron Wright, a retired
technical college teacher,
provides an in-depth
course in I/C.

Continued from p.740
M.E. 4508, 15 May 2015

PART 14

Drum rotation

Air out
 —

—c

A. Drive pulley

B. Drum

C.Vanes

D. Drum bearings
E.Vane carrier bearings
F Spigot shaft

G. Oil feed

H. Casing

I.Vame to drum seals

I've always thought that

one of the most significant
sayings in model engineering
is that originated by the

late L.B.S.C.; ‘you can’t

scale nature’ and I’'ve come
to regard this as being

876

of special importance in
the design, construction
and operation of small I/C
engines, where the working
principles are exactly the
same as those applying to
full size engines. This forms
the basis of this article which
I hope will be useful and
informative to readers who
have a particular interest

in 1/C, especially those just
starting out in our hobby.

SURVEY OF POSITIVELY
DRIVEN SUPERCHARGERS

1) Sliding vane type

Figures 100 and 101 show
cross and longitudinal
sections of a sliding vane
supercharger of the Shorrocks
design in which the hollow
drum B rotates on ball
bearings D, carried in each

end of the case H, and is
driven by a Vee belt from the
crankshaft to pulley A.

Supported in the end case
opposite the drive is a stiff
spigot shaft F which extends
along the length of the casing
and supports a number of
small ball bearings E, which
in pairs carry a set of four
flat vanes C. Each of these
protrudes through slits in the
drum where they are closed
against air leakage by the seals
I. The blades extend to the
circumference of the casing
where they have a very fine
clearance; they do not rub
against the casing.

Shaft F is co-axial with
the casing but the drum is
eccentric to such an extent
that at one point it nearly
touches the casing inner
surface (the lowest point in the
diagrams). This arrangement
results in there being air
volumes of varying capacities

Model Engineer 12 June 2015
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Phasing
gears S

Fig 104

Rotors

Driveshaft

between the drum outer
surface, the vanes and the
casing inner surface.

Consequently, as the drum
rotates, these volumes are
carried round with it, clockwise
in the first diagram, thereby
creating an increasing volume
at the air inlet, left hand in
fig 100 and a decreasing
volume at the outlet which is
on the right and diametrically
opposite the inlet.

Hence at the inlet the
increasing volume creates
a depression which causes
outside atmospheric pressure
to push air into the vane-case-
drum volume.

From here the air is carried
round by the vanes with the
volume gradually reducing and
the pressure rising, until at the
outlet the decreasing volume
expels the air under pressure
towards the engine’s inlet
manifold.

Note: all fluid pumps function
in this general way, whether
rotating or reciprocating - they
create an increasing volume
at the inlet and a decreasing
volume at the outlet.

Lubrication is by a simple
oil spray from the engine’s
lubrication system via the
connection G where an oll
mist is sprayed to the vane
carrier, and drum bearings, but
of course this eventually finds
its way, with the air, into the
engine combustion chambers
where it burns to form a slight
blue haze in the exhaust gas.

www.model-engineer.co.uk

This design tends to lose
efficiency at low speeds
owing to the air leakage from
between the blade outer
edges and the casing surface,
and from between the blade
end edges and the end
casings where there is also a
fine clearance.

2) Roots twin rotor type
Figures 102, 103 and 104
show details of this design in
which two rotors, two lobed or
three lobed, rotate in ‘mesh’
with each other inside an

oval casing and are held in
correct rotational alignment
by a pair of fine tooth phasing
gears which are housed in

a separate compartment at
one end of the case. One of
these gears is belt driven from
the crankshaft or, in the case
of early ‘blower’ Bentleys,

directly from the crankshaft
nose.

Fine clearances exist
between the rotors and
the case and the gears are
lubricated from the engine’s
system but the rotors do not
need lubrication and clean air
is delivered.

Operation is similar in
principle to a gear type oil
pump and air is carried from
one side to the other (left to
right in the diagram) being
‘pushed’ along by the leading
flanks of the rotors. Hence
it could be said that the air
is ‘paddled’ through the
mechanism resulting in there
being no compression; this
only occurs as air is propelled
out of the casing and into the
inlet manifold where it ‘piles
up’ to raise the pressure above
atmospheric.

The output flow tends to be
pulsating as then rotor edges
proceed across the outlet
port opening and one way of
minimising this is shown in fig
105 in which straight rotors
are employed with angled or
skewed ports. An alternative is
to employ skewed rotors with
conventional ports; however
rotors of this type are a good
deal more complex to machine.

Roots blowers are widely
used as scavenge blowers
on two stroke Diesel engines
where the function is merely
to blow the cylinders clear of
exhaust gas when both the
Inlet ports and the exhaust
valves are open, which is not
strictly speaking supercharging
as the final cylinder pressure
is only slightly above
atmospheric.

®To be continued.

Fig 105
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Diane
Carney
reviews
this popular
Northern
show.

Am uncommon compound Foster traction engine by T. Baldwin.
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ood weather is always
welcome at the
Harrogate show so the

outdoor steamers get a chance
to show off their magnificent
models at their best. On our
cover this issue is a 4%z inch
scale Foden wagon owned

by J. Fearnely of Castelford.
This family name is well known
in road steam circles having

been involved in the hobby

for generations. This year
seemed to be the year of the
Foden at Harrogate! There
were no fewer than six listed

in the programme. Amongst
the other exhibits outside was
this Foster compound traction
engine, Shirley B by T. Baldwin
(photo 1).

Best in Show

Indoors the sun was shining

on the 7% inch Gauge Society
stand as usual (I often think
they have the best spot in the
building!) and it was here that
the winner of the Barry Jordan
Trophy for Best in Show was to
be found, centre stage. Adrian
Hinchcliffe’s Hunslet saddletank
Bernstein also won the Myford
Shield for Best Locomotive
(photo 2). This model was

built by Adrian - a member

at Leyland SME - to works
drawings over a period of eight
years and is a particularly fine
example beautifully finished.
Hunslet No. 678 of 1898
worked at Port Dinorwic initially,

along with its sister, Covercoat
until 1923 when she was
transferred to the quarry itself
where she worked for the next
33 years at Pen Garret level.
This locomotive differs from
the more commonly seen Alice
Class type in having sanding
gear, centre spring buffers

and slip gear, designed for its
time working on the quayside.
The valve gear on the model
deviates from the original
locomotive; Don Ashton’s
formula for an improved
Stephenson valve gear was
employed and the model has
balanced slide valves, ball race
eccentrics, needle bearings

in the links and ball race die
blocks in the expansion links.
Contributing much to its
accolades must have been
the quality of the backhead
(photo 3) and the general paint
finish. The original locomotive
is now named Jonathan and
resides as a static engine at
the Spring Technology Co.
museum at Lytham St. Anne’s.
Congratulations to Adrian.
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The drivers footplate on a brand new locomotive.

Alongside Adrian’s Dinorwic
Hunslet was a superb model
of another locomotive by
the same maker; Russell by
Chris Farrar (photos 4 and 5)
is a superbly finished engine
representing the full size 1909
Welsh Highland locomotive as
it was in about 1922. Working
only from a GA and hundreds
of photographs, Chris had
made all patterns and done
almost all the castings himself
- only the very biggest being
put out to a local foundry -
and constructed the engine
around laser cut frames.

He had designed and built

the copper boiler himself,
apart from the TIG welded
longitudinal seam, using
traditional silver-soldering
methods. The flanging

formers he had cast himself in
aluminium. The engine features
a fully working Westinghouse
airbrake system, as per the full
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A typical triple expansion marine engine by Richard Simpson.

size. The brass water tanks
demonstrate Chris’ apparent
skill in riveting - there are over
800 of them in each tank and
they look just about perfect to
me! The prototype had a very
chequered history, enduring
many unhappy years towards
the end of its career running on
railways for which it was totally
unsuited and suffering endless
derailments. It came close to
being scrapped in 1953 but
was saved by the Birmingham
Locomotive Club and was
taken to Tywyn Wharf station
on the Talyllyn Railway. From
then on the story is even more
complicated but, fortunately,
Russell now runs regularly on
the Welsh Highland Heritage
Railway at Porthmadog. The
model is the product of about
fourteen years’ work and Chris
took the Precision Paints

Award for Best Finished Model.

Well done!

A closer view of the detailing.

Stationary Engines
Richard Simpson exhibited

a marine triple expansion
engine, 1:25 scale (photo 6).

| could see no notes with the
model so it may be a freelance
design but it was very nicely
made conforming very much
to traditional marine practice.

HARROGATE 2015 |

Richard won a Second

Certificate and the Warco Trophy

for Best Stationary Engine.
Adjacent to this was a

very elegant model by L.

Nelson (photos 7 and 8) to

an Anthony Mount design.

The prototype was a French

engine - Farcot’s Table Engine




- and was discovered by
Anthony in a book dating from
the 1860s. The design of the
governor mechanism is most
intriguing although, arguably,
not particularly successful in
engineering terms. It works
more like a differential gear, the
drive varying via bevel gears as
the speed alters. It would seem
to be a condensing engine
as there is a non working air
pump featured, although the
mechanism of this is not clear
as the steam exhausts to a
cylinder ‘wrapper’ which forms
an insulating jacket around
the cylinder. The original was
apparently double jacketed so
this may be a clue. Something
for further investigation....
Fabricated entirely, a nice
model nonetheless, possibly
only improved by a six spoke
flywheel (purely personal
preference). There are no
castings and the drawings
are available from Polly Model
Engineering.

Moving across to the I/C
engines table, Tom Pasco had
a 30cc Vee Twin Supercharged
sleeve valve two stroke engine
in competition (photo 9).
The notes beside the engine
informed us that the sleeves
are driven by an eccentric on
the crankshaft and a small

open ended piston between

the sleeves acts as a guide

to prevent rotation. Ignition is
transistorised and uses two 6V
motorcycle coils. It will run to
approximately 5000 revs on a
22 x 8 inch propeller. Tom took a
Second Certificate for this entry.

Ray McMahon’s Centaur in a working environment.

Our friend Ray McMahon
was awarded a Commended
Certificate for the ‘tamed’
Centaur (as featured in M.E.
issue 4508) (photo 10).

Joe Holdsworth exhibited a
Bodmer Sliding Cylinder Engine
for which he won a Commended

. >
S

Tom Pasco’s 30cc Vee twin supercharged

sleeve valve two stroke engine.

You may be able to make out the
unusual governor arrangement.

Certificate (photo 11). Another
curious porotype discovered
and modelled originally by
Anthony Mount, this one had

a stationary piston and the
cylinder slides up and down.
Johann Georg Bodmer is one of
those engineers in history about
whom we hear very little - he
was consistently ahead of his
time - but whose achievements,
when analysed, were actually
quite breathtaking! If you would
like to find out more you will find
his obituary on Grace’s Guide of
great interest.

Bodmer sliding cylinder engine
by Joe Holdsworth.
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Model Wheelwrights
The Guild of Model
Wheelwrights always put on a
tremendous show at Harrogate.
This year First, Second and
Highly Commended certificates
were awarded to John Castle,
Brian Young and Alan Hartley
respectively. The First was for
a London Pattern Coal Van
to 1:8 scale, (photo 12). John
Castle scratch builds models
very much in the traditional
style using the traditional range
of materials and methods
of construction in miniature
form. The model is based on a
delivery waggon type of which
there’s only one known survivor.
The Second Certificate was
for a 1:12 scale Bamford RS10
Swath Turner (photo 13). | am
guessing the design is from
the 1940s but | didn’t see any
notes so | may not be correct.
The Highly commended
Certificate went to Alan Hartely
but | am sorry to say | have no
photo of his Spanish Ox Cart.

Around the clubs
There is always something new
to see on the club stands so |
thought | would show a few of
the things that caught my eye
this year. Firstly a couple of
exhibits on the Bradford stand:
a George Thomas Dividing Head
and Tailstock by D. Watts sat
proudly on the shelf (photo 14)
and below it the beginnings of a
new engine by John Mills, a 74
inch gauge 0-4-0 locomotive of
Danish origin (photo 15) with a
very interesting story - but one
| think | will leave until it comes
time to report on its completion!
®7To be continued.

h

Well made tooling on the Bradford stand. This by D. Watts. John Mills’ work in progress; an engine of Danish origin.
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A Bamford RS10 swath
turner by Brian Young.
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Refining a Combination
Sheet Metalwork Machine

Graham
Astbury
improves
aldini
combination
machine of shear, press
brake and roll.

882

Combination machines

for sheet metal working
consisting of a shear, a

press brake and a set of
bending rolls are available
from several UK suppliers
but despite differing sizes
and paint colours, they all
appear to made to the same
design by any one of many
manufacturers in mainland
China. On inspection of

the machine as delivered,
there appeared to be some
anomalies and shortcomings
to the design so | decided to
modify my machine.

he modifications that
| made to mine would
probably apply to all

similar machines but the
dimensions of the modified
parts may well differ between
the different sizes of machine
and possibly different
suppliers. However, if you
decide to modify your own
machine, please bear in mind
that this article is written in
good faith and | cannot be
held responsible for any errors
made.

Introduction

Whilst my wife and | were at
the Harrogate exhibition some
years ago, | looked at a three-
in-one sheet metal working
machine (photo 1) which
consists of two substantial cast
iron side frames connected by
a fixed beam and work table at
the bottom and an adjustable
beam at the top holding the
dies for box and pan forming.
There is a horizontal shaft
across the top that has an
eccentric at each end — with

the eccentrics having crank
arms connecting to the moving
shear blade. Rotation of the
handle moves the shear blade
down to shear sheet placed on
the work table at the bottom
and further rotation brings

the shear blade up again to
bend sheet placed between
the shear blade top and the
bending dies. The main shaft
is made as one of the rolls for
bending, with a top roll used
to nip the sheet and a third
pressure roll behind, which can
be adjusted to roll the sheet
into a tube when fed through
the nip.

As it was my sixtieth
birthday on the day we visited
Harrogate, my wife suggested
that | buy the machine for a
birthday present. | decided
that the 24 inch model would
probably be the optimum
one for me as it would cut
thin gauge sheet and wire
meshes and then roll them
for making the displacers

The three-in-one combination of shear, press brake and roll.

and regenerators for hot-air
engines. | could also shear and
fold aluminium sheet for boxes
to house electronic equipment
and cut and fold sheets of
aramid paper for use as slot
insulation for rewinding motors.

An order was duly placed
and | was advised that there
was about a three month delay
as it was out of stock, but the
suppliers had just placed an
order with China. Eventually |
was notified by the suppliers
that the machine was in the UK
and the carriers would phone
me to arrange a delivery. This
they did and the machine
arrived within five minutes
of the arranged time. After a
quick inspection that all was
present and correct, | had the
crate on its pallet placed in the
garage to await installation in
the workshop.

However, as we had moved
house recently, my workshop
was still at the planning stage
and, as usual, domestic

Model Engineer 12 June 2015



events took precedence and
the workshop building was
inevitably delayed. A former
colleague of mine once said
that when estimating how long
something will take, it is best
to take the estimate, double

it and change the time units
to the next higher one,
so something that you
estimate will take two
days will actually take
four weeks! | estimated
that the workshop
would take about three
months to build, so it was
no real surprise that it took
almost three and a half years
to get it finished and ready to
install the sheet metal machine.

Inspection

Eventually, | removed it from
the packing crate and retrieved
the instruction booklets. A
most unusual habit of mine is
to read the instruction book
before doing anything else (am
| alone in this?). | read both

the instruction booklets — one
written in Chinglish (Chinese
English) and the other in English.
The one in Chinglish had such
gems as “...when you are getting
rid of this king of rust inhibitor,
you can unset the yellow coat
with varnish diluent and paint
flux for machine oil...". To be fair,
| am sure that their English is
better than my Chinese! Even
the one written in English was
not particularly well written

and it appeared that whoever
had written it had never set

up or used the machine — it
was merely a re-written form

of the Chinglish one. In the

end | scoured the Internet and
found manuals for two other
rival machines — both of which
were similar but not identical
machines — which were very
clear and well written, including
very good descriptions of
adjusting the blades.

The machine itself was well
protected from corrosion and
after all that time in a damp
garage there was no sign of rust
at all. In fact the anti-corrosion
protective coating resembled
treacle toffee, it was so hard
and tenacious. | could not turn
the handle of the machine at all
and thought that this was due
to the anti-corrosion coating
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sticking things together. Despite
using plenty of white spirit, the
protective coat remained so
adherent that | ended up having
to dismantle the whole machine
to remove it. | used cotton rags
and white spirit to soften it

and plenty of elbow grease to
actually clean it off. A lot of the
smaller parts | soaked in white
spirit before scrubbing with an
old toothbrush, which is useful
to get into the corners.

y. The bearing clearance was at least 1.1mm.
INSET: One bearing was quite eccentric...

Bearings

When | removed the top roll
to clean it, | noticed that the
bearings (‘jackets’ in Chingish)
were a really sloppy fit on

the shafts. In fact, the worst
one was so bad that | could
insert a 1.1mm twist drill
between the bearing and the
shaft (photo 2). One bearing
was machined eccentrically
(photo 3) and all the bearings
were a really sloppy fit in the

Once | had cleaned everything, it became apparent

that there were several shortcomings with the machine.

The most obvious was the quality of the machining

of the components and the attendant poor

standard of construction and assembly.

Once | had cleaned
everything, it became apparent
that there were several
shortcomings with the machine.
The most obvious was the
quality of the machining of the
components and the attendant
poor standard of construction
and assembly. | spoke with my
daughter, who is a solicitor,
about formally rejecting the
goods but she advised me
that goods have to be rejected
within a ‘reasonable time’.

Like so many legal things,
‘reasonable’ can be interpreted
in several ways but three and a
half years would be deemed by
anyone to be long enough for
me to have accepted the goods
by default. Consequently, |

was stuck with it so decided

to modify the machine and put
right all the problems.

side frames (photo 4). It is
necessary for the bearings to
have some freedom, as when
the pressure roll is adjusted to
roll tapered shells, the bearing
must be able to tilt sufficiently
to allow the roller to move to
an appropriate angle. However,
calculation showed that for the
maximum taper, the bearing
only needed about 1mm of
freedom in the slot to do this,
so the amount available was
clearly excessive.

All four of these moveable
bearings — one each end
of both the top roll and the
pressure roller — were made of
steel and since the shafts were
also steel, | thought that the
best course of action was to
re-make the bearings to be a
better fit on their shafts and in
their housings and be made of
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The bearings were a very poor fit in the side frames.

another material so that steel-
on-steel rubbing was avoided.
| used some hard brass that |
happened to have in my odd
bits box. This then led onto the
question of lubrication.

Lubricant

In both the manuals that
accompanied the machine, it
stated that oil should be used
as the lubricant for the two
nipples located on the crank
arms - “...oiling the machine oil
into eccentric mechanism and
clearance once for a day...’.
Neither version stipulated a
viscosity or grade. | looked at
the bearing design and found
that the bearing was steel on
the eccentric with a bronze-
lined bearing in the cast iron
crank arm. As the speed of
rotation was very low, it was
almost certain that the form of
lubrication would be boundary
lubrication where the two
surfaces rub together with only
the thinnest film of lubricant in
the gaps between the asperities
(tiny ridges and hollows on

the surface). This form of
lubrication is only acceptable
for slow velocity oscillating or
sliding surfaces. Consulting

my mechanical engineering
textbook on lubrication and
bearings (ref 1), it seemed that
the best lubricant would be a
grease with a solid lubricant

in it, such as graphite or
molybdenum disulphide. In the
end | chose a NLGI Grade 2
molybdenum disulphide grease
which | already had in stock.
This is similar to the type of
grease used in constant velocity
joints on car drive shafts, which
seem to survive well under quite
severe conditions. A manual
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for a similar machine from a
different supplier suggested that
a ‘No. 2 lithium tube grease’
be used for lubrication once a
month, so | felt that my decision
for grease rather than oil was at
least justified.

| also estimated the
maximum load to which one
of these bearings would be
subjected. At the start of a
cut of steel sheet 1Tmm thick
(the maximum capacity of the
machine), almost all of the load
would be on the right hand
bearing, with the load gradually
transferring to the left hand
side as the cut was completed.
The shear blade is angled and
has a slope of 16mm over its
length of 640mm — 1 in 40 - so
the area of sheet actually being
sheared at any one time would
be a triangle of base width
40mm and height 1mm - an
area of 20mm2. According to
Machinery’s Handbook (ref
1), a typical low carbon steel
sheet will have a shear strength
of about 75% of its ultimate
tensile strength. A typical sheet
steel to BS 1449: 1972 Part 1
(ref 2) would have a minimum
tensile strength of around 280
to 290 N/mm2, so a typical
strength might be 300 or so.
Thus the load on the blade
shearing it would be 0.75 x
20 x 300 = 4500 Newtons, or
almost half a tonne. This would
be transmitted to the bearing
which has a width of 15mm and
a diameter of 57mm, giving a
projected area of 15 x 57 = 855
mm?, so the pressure would be
5.26 N/mm? or for those more
used to imperial units, about
760 psi, which is far too high for
an oil to form a film under slow-
speed sliding conditions.

Having selected a grease, |
realised that the only bearings
which were fitted with
lubrication nipples were those
on the eccentrics. This seemed
rather odd to me as the bearing
area on these bearings was
actually larger than those on
the bearings for the shaft in
the side frames, which had no
provision for lubrication at all.
Similarly, there was no provision
for lubricating the slip-roll
bearings and the pressure roll
bearings, not to mention the
bearings where the crank arms
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The main bearing with the roll retainer
socket machined into it.

the hole for greasing the gears.

pivoted on the shear blade.
The main shaft bearings had
a projected area of 25 x 19 =
475mm? which meant that the
pressure on these was almost
twice as much.

Therefore | decided to fit
grease nipples to the main
shaft bearings by drilling
through the frames with a
2mm drill and opening up
and tapping M6 for a grease
nipple. This was not as simple
as would be first thought
because the socket for the pin
used to retain the top roll had
been machined too deep and
had broken through into the
main shaft bearing (photo 5).
The best solution was to drill
up into the frame at an angle
of about 45 degrees so that
the grease nipple did not foul
the adjustment screw for the
bending dies (photo 6). This
position could be duplicated
on the right-hand side where
the gears were located and
by so doing, it left an ideal
location on the front of the right
hand frame to fit a nipple to
provide for greasing the gears,

The grease nipples for the right-hand side showing

I\

with a small 2mm hole drilled
into the frame on the pitch
circle of the gears (photo 7).
The final bearings were
those at the bottom end of
the crank arms which had a
projected area of only 19mm
by 19mm, equating to 361mm?2,
thus having a pressure well
over twice the pressure on the
eccentric bearings, so | decided
to fit grease nipples to them as
well. However as these bearings
are there to allow the crank
arms to pivot only slightly, the
bearings are fastened tightly
by cap-head screws with the
crank arms pivoting on the outer
surface and not rotating, merely
rocking. Therefore provision
was needed to distribute the
grease throughout the bearing,
as rotation could not be relied
upon to spread the grease.
Therefore | machined a shallow
(about 0.5mm deep) groove
around each bearing’s outer
surface (photo 8) and fitted the
nipple half way across the width
of the crank arm so as to line up
with the groove machined in the
bearing (photo 9).

The grease nipple on the left hand
side for the main shaft bearing
and the top roll retainer.

' The bearing at the lower
end of the crank arm with
the groove machined in.

Roll adjustment

On the basic machine, the rear
pressure roller is adjusted by
means of long screws which
push the bearings of the rear
pressure roller upwards in their
slots. Each screw had a plain
black 25mm diameter ball
knob on the end, so the lack
of markings made it difficult to
turn each screw by the same
amount to keep the pressure
roll parallel with the top roll and
make a perfectly straight rolled
shell. Also, as the bearings of
the rear pressure roller move up
the slot with the roller, it would

== k i

=
The crank arm lower bearing
grease nipple.
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The original roll
adjusting screw (top)
and the new one (bottom).

be difficult to lubricate the roller
shaft bearing on a regular basis.
Two solutions sprang to mind —
do a ‘once for life lubrication’ on
assembly or make a new screw
with a hole down the centre and
a grease nipple at the end. This
new screw could also have a
cross-bar so that ‘half a turn’
could be added easily and
maintain the parallelism of the
pressure roller.

| decided that trying to drill a
200mm deep 1.5mm diameter
hole right through the original
screw would be asking too
much, even if | followed the
excellent advice of Frank
MacCafferty on deep hole
drilling (ref 3). Consequently
| deemed it better to take the
easy way out and make the
screw in three parts silver-
soldered together. The central
part was a length of % inch
o.d. by 18 swg wall thickness
cold drawn seamless steel
hydraulic tubing that | just
happened to have in my short
ends box. The screwed part
was simply an M10 setscrew
with the head turned down
to form a locating ‘pip’ to
prevent rotation of the roller
shaft bearing. | have not given
a drawing, as anyone doing
these modifications will have
to check the dimensions from
their own machine. The original
and the new adjusting screws
are shown in photo 10, with
the new bearing and the turned
locating ‘pip’ on the end shown
in photo 11 with the original
bearing and adjusting screw
for comparison.

| made similar shorter
screws to adjust the ‘nip’ on
the top roll as well but made
these from 12mm diameter
bar and drilled them right
through at 2mm to allow
the grease to pass into the
bearings. | would advise
anyone contemplating carrying
out these modifications to
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The ‘pip’ machined on the screw to stop

the bearing rotating.

measure up their own machine
very carefully to ensure that
the ‘pip’ on the end is short
enough not to protrude into
the bore of the bearings and
also to ensure, particularly
with the top roll screws, that
the slots in which the bearings
slide are long enough so that
the new bearings still allow
the top roll to open up enough
to roll material that is slightly
thicker than that stated in the
specification. | will describe
more about the use of thicker
materials and ‘pushing the
design limits’ later.

When | made my new
bearings for the top roll, one
would not fit into one side
frame because the slot had not
been machined quite as long
as the other side frame. As the
side frame is far too big to fit
onto my lathe when set up for
milling, | had little option but to
extend the slot by the required
3mm by using a 7% inch hole
saw in the electric drill with
a piece of steel plate drilled
s inch clamped to the side
plate to act as a guide. Whilst
rather crude, it did allow me to
remove almost all the cast iron
required, with just a crescent-
shaped sliver left, which |
removed with the old fashioned
method of a very small cold
chisel and a light hammer.

After final assembly of the
rolls, | then discovered a lack of
foresight on my part — the cross
pin on the new adjusting screws
for the rear pressure roll caught
the roll guard when the guard
was open, making it a bit of a
nuisance as the guard had to be
lifted slightly to allow the screws
to be rotated easily. Not a great
problem and as it only happens

when rolling material, | can live
with it. | also made a new top roll
retainer, as the original one was
a bit awkward to use to release
the top roll, so the new one was
just a bit longer with a ball knob
on a lever to make it easy to use
(photo 12).

Re-assembly
Having done these
modifications, | re-assembled
the machine and again had
problems. My newly installed
grease nipples to grease the
bearings on the main shaft
allowed the shaft to spin freely,
until | tightened up the cap-
head screws securing the cross
beam to the side frames. As |
tightened up the screws, the
shaft locked solid and would
only turn freely if the screws
were slackened off again and
the frames moved slightly. The
locking of the shaft when first
bought was not, as |
thought initially, due
to the anti-corrosion
coating but due to
poor machining of
the frames. It was
clear that the seat
machined onto the
side frames to allow
the cross beam to

fit had not been
machined square and
| resorted to having
to fit 0.2mm shims

WORKSHOP PROJECT |
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The new top roll retainer lever.

(did you know that a 200 gram
baked bean tin is made from
0.2mm tinplate?). | had to fit
them at the right hand side of
both frames to allow them to be
tightened up square — an error
of only about 0.6 degrees but
enough to lock the shaft solid.
As | placed the work table
(the flat base that has the sheet
placed on it for guillotining)
onto the frames, | realised that
the original assembly had not
used washers under the cap-
head screws, so the heads of
the screws had bitten into the
relatively soft cast iron, making
fine adjustment difficult. When
the base securing screws were
tightened, the heads tended to
go to the depression left by the
previous tightening. This was
easily cured by the use of heavy
grade washers, filed to fit into
the adjusting slots (photo 13).
®To be continued.
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The filed-down washer and the table clamp screw.
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In a recent Smoke Rings (M.E. 4507)
| made the suggestion that a Gallery of
Readers’ Work might make a welcome
feature in the pages of this magazine.
So many talented model engineers
complete wonderful work and it is rarely
seen by anyone other than family and
close friends. | would like to encourage
those who may be reluctant to display
their work at exhibitions to consider

sending me some photographs.

appily | have had some
response to this idea;
for the first of this

occasional series Mr. Gordon
Barber of Great Yarmouth has
submitted photos of a recently
completed model. This is a
model of the Croft Mill Engine
as described by John Bertinat,
starting in Model Engineer, Vol
188, Issue 4165 (2002). John
had, in his retirement, become
involved with the local school
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in Ludlow where there was a
modestly equipped workshop
and a group of enthusiastic
pupils. He designed this
simple horizontal mill engine
for the group with the intention
of introducing them to some
basic pattern making and
aluminium alloy casting (the
engine bed was not hollow

on the underside and the
cylinder was not cored for
simplicity). The design follows

traditional late 19th Century
small mill engine practice; the
engine has slide valves and a
drive pulley beyond the main
crankshaft bearing.

Mr. Barber tells me, however,
that the only casting he used
in his model pictured here
was the 7 inch flywheel. The
cylinder bore is 1%s inch and
the stroke 1%z inch. The plinth
is MDF, scribed and painted to
represent a stone bed.

Please submit your
photographs to the editor,
either electronically or

as prints by post. (Please
telephone me for my
address.) Any item of model
engineering, be it a steam
engine, |/C engine, item of
workshop equipment, clock,
boat or aeroplane is of
interest.

Model Engineer 12 June 2015
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An American
Journey of Discovery

Rhys Owen
looks at
how the
Americans
do things.

www.model-engineer.co.uk

A visit with my other half’ to
see her extended Chinese
family in California early in
2015 allowed me to indulge
my interest in American
railways. After a few days

of munificent Chinese
hospitality | set off and,
over two days, drove to the
Durango & Silverton Narrow
Gauge Railroad in Colorado.

he D&SNGRR is one
I of the remnants (the

other is the Cumbres
& Toltec Scenic Railroad) of
the narrow gauge railways
constructed in the mountains
of Colorado, initially under the
leadership of General William
Jackson Palmer and Dr. William
Abraham Bell. Built in 1881-2
by the Denver and Rio Grande
Railway (later Railroad) to serve
the flourishing mining industry,
the line operated as a normal

Durango; a full size 4-6-0 model.

railway under the aegis of the
Denver and Rio Grande Western
Railroad until 1980 after which
the railway was sold, eventually
becoming the property of
American Heritage Railways.
The first sight to be seen as |
walked from the Super 8 hotel
into the town was a full-sized
model of a 4-6-0 locomotive
near the Durango tourist office.
Apparently this model was
constructed for a film and is
very realistic indeed (photo 1). >>
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473 being turned before being put to bed Friday evening.

At Durango station | first
visited the museum, which
has an extensive collection of
technical memorabilia including
an early aeroplane, cars and a
large model railway layout. Also
present were class C-17 2-8-0
No. 42 (Baldwin Locomotive
Works No.8626 of 1887).
This locomotive has inside
Stephenson’s valve gear, is in
fairly good condition but is too
weak to be worth putting back
into full working order. Nearby
was class K-28 2-8-2 No. 476
which will require some work to
become operable.

After a little while sister
locomotive No. 473 drifted
in with the day’s train. After a

quick look at this engine, | was
able to tag on to a visit to the
works guided by the museum’s
curator and long-serving
D&SNGRR employee, Mr. Jeff
Ellingson. The works aims to
totally overhaul one locomotive
per year as well as to undertake
other repairs. Much re-tubing
and other boiler work is done
and the boiler of one of the
K-36 engines could be seen
with the cladding removed - it
seemed that quite a number of
flexible stays were fitted to the
boiler’s firebox.

The machine shop is of mid-
20th Century vintage, the latest
lathe dating from the 1980s,
with no digital read-outs to be

\

D & S coach interior showing the clerestory roof.
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473 standing at Durango while the brakes are tested.

seen. All the machine tools are
American with one exception,
this being a British quartering
machine. We also visited the
coach works where workers
were busy refurbishing the
line’s coaches.

Finally we were able to
see 473 (or ‘the 473’ as the
Americans would say) move
onto the turntable before being
turned a few degrees so that
she could reach her stall in the
roundhouse. This was rebuilt
in 1989 after a disastrous fire
(photo 2).

Next day, Saturday, | returned
to ride the train to Cascade -
winter trains do not go all the
way to Silverton (photo 3).

The ten coach train trundled
along the side of Narrow

Gauge Avenue (!) then over a
complicated road intersection.
Here, as elsewhere in the USA,
when a train is approaching a
grade crossing (American for
‘level crossing’), the locomotive
gave a ‘long-long-short-long’
series of whistles.

After crossing a river bridge
the train headed along the
valley floor then started to climb
into the hills. Incidentally, my
coach had a clerestory roof and
seemed to be a genuine period
piece (photo 4). For those
worried about these matters,
the coach had two toilet
cubicles - or, ‘rest rooms’ as
they are referred to in the USA.

After a while the train ran
along a ledge hewn into
the side of a gorge. As we
crossed a bridge to the
opposite side the engine crew

used the blow-down cocks
on each side of the fire-box
to expel some of the water
above the foundation ring (this
expels impurities and thus
decreases the frequency at
which the boiler needs to be
washed out). Eventually the
locomotive took water at a
wayside water column after
which it was a short distance
to Cascade where the entire
train was turned by being
backed into a ‘wye’ -i.e. a
triangular junction.

Here the passengers got
off, some to explore their
surroundings and others, like
me, to have a good look at 473,
which is one of a batch of 10
locomotives built in 1923 by
the Schenectady works of the
American Locomotive Company
(works Nos. 64981-90). Seven
of these locomotives were
requisitioned by the US Army in
the Second World War. These
were sent to the 3-foot gauge
White Pass & Yukon Railroad
in Alaska and were scrapped
after the war. Fortunately Nos.
473, 476 and 478 remained in
Colorado (photo 5).

Although of 3 foot (914mm)
gauge these locomotives are, by
British standards, not small. The
engine has a mass of 156,000
Ibs (69.6 long tons) and the
tender a mass of 98,500 Ibs
(44 long tons). As with most
American locomotives, 473 has
bar frames - in this case outside
the wheels - the cylinders acting
on connecting rods, cranks and
coupling rods which, together
with the valve gear, are all
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473 standing at Cascade.

outside the frames (photo 6).
The piston valves are stated

to be 11 inches in diameter
and serve cylinders that are 18
inches in diameter with a stroke
of 22 inches. A snifting (anti-
vacuum) valve is located on top
of each steam chest.

As is normal with most
American locomotives of this
generation, the cylinder and
the piston valve chest for each
side are formed together in one
large casting. These left-hand
and right-hand castings are

hand side rearmost coupling rod
ended in a'Y fork whereas the
corresponding rod on the right-
hand side was of normal form.
The K-28 engines are
reputed to ride well and to
run freely, the 44 inch drivers
allowing a fair speed to be
attained under favourable
circumstances. When |
commented on what appeared
to be the minimal use of the
cylinder drain cocks | was
told that these are very large
so that the engine loses a lot

One mysterious feature for which | could not find

an explanation was that the left-hand side rearmost

coupling rod ended in a Y fork whereas the corresponding

rod on the right-hand side was of normal form.

then bolted together under the
smokebox, the bar frames being
then attached to the cylinder
and valve chest assembly thus
formed. At the rear, bolted
extension frames support the
cab and the wide firebox.

Another normal feature of
American locomotives is the
equalised suspension, the
most prominent feature of
this being the substantial bar
between the rearmost driving
wheel and the rear truck. This
system helps the engine’s
wheels to follow the track, thus
aiding adhesion (photo 7).

One mysterious feature
for which | could not find an
explanation was that the left-
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of power if they are opened
when running but that they are
certainly left open when the
engine is standing.

Most of the lubrication
seemed to be by grease with
some use of oil. The cylinders
are lubricated by oil from a
hydrostatic lubricator in the cab.

Other features include the
small smokebox door next
to the compound air pump,
both of which are mounted on
the front of the self cleaning
smokebox. The chimney is
fitted with a spark arrestor. At
the time of my visit the engine
was carrying a snow plough
(photo 8).

®To be continued.
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473 left hand side showing springs, frames and Y shaped
end to the rear coupling rod.

73 front end showing the snow plough and white painted
points for applying pushing pole.
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LBSC Honoured
Blue Plague Unveliled

Mike Chrisp
describes a
recent event

by LBSC
enthusiast Geoff Gillett.

eoff Gillett is one of
a legion of model
engineers who owe

their enjoyment of our
hobby to the writings of
a long term and prolific
contributor to Mode/
Engineer magazine. This
contributor wrote under
the pen name of LBSC,
often called himself Curly
and had the enviable gift of
writing in a way that guided
any novice through the building,
assembly and operation of
miniature steam locomotives.
Many years ago, from the
back of a van on a rally field,
Geoff bought the drawings
and some bits and pieces for
Pansy, one of LBSC’s few 5
inch gauge designs. Soon
after this purchase and a false
start, he was given copies of
Model Engineer with the ‘Words
and Music’, as LBSC liked to
call them, describing Pansy’s

Mavis Harriott unveils &%

the plaque while
Geoff Gillett looks
on. Mavis once lived
in the house, now
painted yellow, next §
door to LBSC and his
wife Mabel.
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LILLIAN (CURLY) LAWRENCE

!EL B S C,’AMI. LOCO.E.

LIVED HERE

1930-1967

PROLIFIC WRITER, DESIGNER
AND BUILDER OF MINIATURE
LOCOMOTIVES

‘Nuff Sed!’

LBSC was Patron of North London SME for many years;
the locomotive shown is Pansy and ‘Nuff Sed’ was an
expression LBSC liked to use when he’d made his point!

construction. By reading and
following the step-by-step
instructions, Geoff quickly
discovered the enjoyment and
satisfaction to be gained from

building a miniature locomotive.

His pleasure was greatly
enhanced some three years
later when Pansy was steamed
for the first time. It has run
successfully ever since.
Punctuating his construction
series, LBSC'’s articles regularly
included anecdotes and
reminiscences. It was in such a
feature published 19th October
1944 that he wrote about
returning home from a stay
at a chicken farm to which he
and his wife Mabel had been
evacuated. The owner, a fellow
miniature railway enthusiast,
had built a raised 2¥2 inch
gauge track on his land and
LBSC wrote about it and the
locomotives. The Smith family
included two small children,
Geoffrey and Jean, who were
fascinated by what he was able
to achieve with the minimum of
basic tools. In the article LBSC
describes a simple locomotive

he planned to make for the then
six year old boy on his return to
his workshop at home.
Readers with access to
The Journal of The Society
of Model and Experimental
Engineers may care to look
at the splendid Centenary
Issue published in January
1998. In this issue is my own
photograph of Dr. Geoffrey
Smith when he visited
Marshall House, SMEE
headquarters, with the story
and the locomotive LBSC had
made for him fifty-four years
previously. Also visible in this
photograph are Ayesha and
Challenger, protagonists of an
infamous ‘Battle of the Boilers’
prompted by a letter from
LBSC published 9th February
1922 in Model Engineer.
Both 22 inch gauge designs,
Challenger was by Henry
Greenly and spirit fired while
Ayesha was by LBSC and one
of the first coal fired miniature
locomotive in this gauge. Much
was written about the contest
and the outcome was never
conclusive, but understandably
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LBSC claimed his locomotive
to be the winner.

It was when my wife, Jean
and | visited to borrow Ayesha
for that SMEE meeting that we
first met Mavis Harriott, LBSC’s
next door neighbour who has
since moved away. We were
made very welcome and heard
many stories about LBSC that
revealed her fondness for him
and for Mabel. Mavis took us
to view what then remained
of the raised track that LBSC
called the Polar Route - Purley
Oaks Light Railway - on land
between the houses and the
nearby railway main line.

Visitors to the Polar
Route were welcomed by
arrangement. Among others,
some members of North
London SME ran on this
raised track. One was Geoff
Cashmore, with whom a
special friendship developed
to the extent that largely due
to this friendship LBSC agreed
to be Patron of North London
SME, a role he held to the
end. In 1977, ten years after
LBSC’s death, Geoff organised
a Commemorative Rally at
the North London SME tracks
involving as many of LBSC’s
locomotives as could be
assembled. A truly memorable
event, it was reported in the
16th December 1977 issue of
Model Engineer.

It is argued that without
LBSC'’s contribution, the hobby
as we know it today would
most likely be a pale shadow of
what it has become and there
would be many fewer clubs
and societies. While accepting
that there are a few modern
critics who may have lost
sight of the fact that he was
very much a man of his time
and that modern equipment,
materials, techniques and
expectations have advanced
beyond imagination, many
model engineers — myself
included, with his design for
Titfield Thunderbolt - became
involved in the activity through
LBSC’s ‘Words and Music’ as
published throughout the years
in Model Engineer magazine.
Although LBSC and Martin
Evans, a later contributor
and one time editor of the
magazine, never saw eye to

www.model-engineer.co.uk
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eye, it must be recorded that
Martin also published a great
many locomotive designs and
should share at least some of
the accolade for our interest in
the hobby.

While he never met his hero,
it was as a gesture of gratitude
that Geoff Gillett decided to
arrange for a plaque to be
mounted upon the house in
which LBSC lived and worked
for so many years. Geoff’s
endeavours required official
sanction and he is indebted
to Kathy Power of English
Heritage for her strict but
helpful guidance in this. Geoff
also wishes to record his
thanks to the present owner
of LBSC’s house and the folk
living in the house next door
for their forbearance and
friendly cooperation in realising
his ambition.

At midday on Saturday
25th April 2015 a small group
assembled to watch Mavis
Harriott unveil a blue plaque
commemorating LBSC’s
occupation of the property. The

Those able to attend the unveiling of the plaque included members of Sutton
MEC as well as Ann Hatherill (third from left). Geoff Gillett and his wife are
standing next to Des Adeley (extreme right). Mike Dean (second from leff)
was a visitor to the Polar Route.

Miniature with the title of ‘Who
was LBSC?’ and to be found
with the title ‘A Celebration
of LBSC’ on the club website
www.mcsme.co.uk Their
studies reveal that LBSC was
born William Morris Benjamin
on 27th September 1883 at
31 St. Peter’s Road, Mile End
Old Town. It appears to have
been LBSC’s own decision
to adopt the name Lillian
Lawrence some time between
1902 and 1908. In this and a
few other details Geoff’s and
lan’s research differs from
information published in Brian
Hollingsworth’s otherwise
splendid and comprehensively
illustrated biography, LBSC,
His Life and Locomotives
published in 1982 by Croesor
Junction Press, long since out
of print and regrettably now
very difficult to find.

It was with great regret that
as a long standing member
of North London SME and
brief custodian, following his
death, of LBSC’s locomotive,
Mona, a pressing alternative
engagement prevented me
from attending the unveiling.
| wish to record my thanks to
Ann Hatherill of SMEE, Des
Adeley of the National 272
Inch Gauge Association, Geoff
Johnson of Mid-Cheshire SME
and, of course, Geoff Gillett
of Surrey SME for providing
information and photographs
for these notes.

plague shows LBSC’s name
as Lillian (Curly) Lawrence.
Puzzled readers unfamiliar
with the man will learn much
from Geoff Johnson’s and
lan Pollard’s diligent research
published in the January
2006 issue of Engineering in

All that now remains of LBSC’s Polar Route on land between

the houses and the railway are these concrete posts. ME
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The Centaur engine
Dear Diane; For me personally,
Mr. McMahons article about
his Centaur engine was very
fortunate in timing. At the

. moment | am building a
carburettor/mixing valve,
originally based on the

Centaur pattern which

| hope will prove to be
the solution to running
a small engine on LPG.
| had also reached the
stage of pondering the
relevance of a light spring.
Thanks to Mr. McMahon | can
forget this and will adopt his
modification. Thanks!

There are a few other
thoughts about this engine
though. The Centaur was
designed back in the 1950s as
a dual fuel engine, both petrol
and our old friend - the very
forgiving Coal Gas. There have
been a couple of past M.E.
articles from builders of this
engine who both seem to imply
that there was little problem
about reliable running on petrol
but one had considerable
difficulty in steady running with
‘gas’, whatever that fuel may
have meant.

The late professor D. H.
Chaddock also thought that
the Induction passage on this
engine was somewhat larger
than really necessary for the
swept capacity. As legend has
it that this engine was at least
partly scaled down from a full
sized Gardner engine, perhaps
an error did creep in.

Referring again to Mr.
McMahon'’s article there is still
one aspect not clear, to me
at least. Is his engine running
only on petrol or is there also
provision for running on some
sort of gaseous fuels?

Perhaps | could also offer a
couple of comments about Ron
Wrights highly interesting articles
detailing internal combustion.

The late Edgar T.

Westbury carried out a

long series of experiments
with supercharging model
engines and admitted that

he was unable to prove any
gain in performance with his
supercharging efforts. As far
as | can recall only one reader
submitted an article about a
model supercharged engine
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Exercise caution
with spark plugs

Dear Diane; | am enjoying Ron Wright’s series on Internal
Combustion Theory and Practice thoroughly. | do hope
that he gets it published in a stand-alone form as soon as
practicable. One of my reasons, for instance, is that | have
now had to explain carburetion to students and to some
adults who have been brought up solely on fuel injection.
There is one point in his cylinder condition check (M.E.
2546, p. 575) of which | am somewhat leery. Apart from the
risk of getting a shock when removing an elderly plug lead
on a running engine, there is possibility of damage to the
ignition system when the spark energy cannot follow the
normal path through the sparkplug. | was warned about this
when electronic ignition systems first appeared. Breaker-
point ignitions are not so susceptible but burned points or
a shorted coil are possible. Lastly, care is indicated when
dealing with transistorised flywheel magneto systems on

equipment like lawn mowers.

To carry out the check | would suggest removing the
sparkplug boots and, when replacing, trapping a thin wire
between each boot and the upper connection of the spark
plug. After bending the wires away, each spark plug can
be shorted in turn with another well-insulated wire lead

grounded to the engine.

John Bauer
Manotick, Ontario, Canada

and that was a two stroke.
Sadly this engine seems to
have disappeared but may still
be ‘out there’ some where.

Which leads into my
submitting a request to Mr.
Wright and that is for more
details about the combustion
process in two strokes. The
last published details about
this seem to be again those
published by E.T.W. in the
1950s and 60s and now well
overdue for revision.

Best regards
James Wells MRINA

Tender detailing

Dear Diane; although not
building a Britannia kit | have
found Doug Hewson'’s articles
interesting and helpful in the
building of my own locomotive,
however with regard to the
tender GA appearing in Model
Engineer No. 4506 there are

a couple of errors. On the
Britannias the tender front
buffer beam went right up to
the coal fall plate, on other BR
Standards it stopped short, as
shown on Doug’s drawing.

Behind the tender spectacle
plate on the Driver’s side and
located on the sloping face of
the tank is a rectangular plate
held on with several bolts.

On Doug’s GA this is shown
on both sides of the tender;
this, in fact, is incorrect and
appears on the Driver’s side
only. | assume the plate gives
access to the water level gear
since on the locomotive side
of this spectacle plate is the
tender water level gauge. Both
these points can be seen on
pictures of the Britannias.

BR added briquette feeders
for water softening and | have
a photograph of a Britannia
tender showing this feature
exactly where Doug has drawn
it on his GA, however | also
have two pictures of tenders
showing it diagonally opposite
and located near to the tender
step and adjacent to the short
handrail on the tender top.
The fitting of this item seems
very arbitrary and it is doubtful
if any official information
exists on this - so is a case of
builder beware.

Regards
David Spooner, Worksop
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Pre-loved machinery?
Be very wary ...

Hi Diane; | was wondering if |
might appeal to the readership
for assistance in a Third World
charitable water-aid project

| am involved with. Much of
the necessary work involves
building machinery and my
current priority is to obtain
donations of surplus/salvaged
electrical industrial switchgear
for custom machine builds,
pump controllers and the like. |
would like to find a few ‘point-
men’ to be my ‘eyes and ears’
to locate required equipment,
probably industrial electricians/
engineers or those working in
the salvage/recycling industries,
not only in the UK but also the
larger European industrialised
countries - Germany, France,
Switzerland, Holland, etc. Any
offers of help would be most
gratefully appreciated (contact
e-mail, below).

Still on matters electrical, |
read Chris Hazel’s response
(Postbag, Vol. 212, No. 4478)
to a reader’s correspondence
regarding his three phase
inverter milling machine
conversion and although he
light-heartedly says that his
completed project may void
a few of the stricter industrial
safety compliance regulations,
there are a few important
caveats to that. It is easy to
forget (some will disagree!) that
we are not immortal. So what
happens when we die? Our
improvised, converted machine
gets flogged off at the next
auction or clearance sale to
be inherited by the unwitting
proud new owner. Now, from
what | saw of Chris’ original
article he struck me as a quite
competent installer and (in
spite of some of the criticisms)
the job was well finished in
a workmanlike manner. The
problem is that not everyone
is like Chris Hazel. There are
some unbelievable walking
horror stories out there whose
weapons of choice are bald-
faced ignorance and stupidity.
My experience has been that
many otherwise competent
machinists are completely
pig-ignorant when it comes
to matters electrical. Many
are so blinded by their own
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egos that they think they

can get away with thumbing
their noses at hundreds of
amps at mains voltages and
undertake whatever mickey-
mouse lash-up that they can
get away with. However, in
the real world, if that newly
acquired ‘ticking time bomb’
happens to electrocute the
new owner then the seller is up
for culpable manslaughter - no
longer something to thumb
your nose at! Even though we
might be dead | am sure that
most of us would not want our
reputations sullied by being
remembered as ‘that bl--dy
low-life so-and-so that kKilled
that innocent young guy who
bought his hand-me-down
miller in good faith’.

There is a simple solution:
have your solicitor insert into
your will a clause to the effect of
requiring the estate manager or
their appointed agent charged
with disposal of the machinery
to be under obligation to
inform the purchaser that the
machinery has been modified
and that they should obtain
a safety inspection certificate
from a suitably experienced and
qualified electrical trades worker.

Likewise, when it is you
who are the buyer, be
suspicious and cynical of
assurances of safety and have
it independently checked prior
to switching on. Something to
think about.

| can already hear the
armchair critics sniggering
‘don’t buy dodgy used
machines then!” Well, I've got
news for the hecklers; you don’t
have to search long and hard to
hear stories of people who have
purchased even brand new
machines (usually of Far East
manufacture) who report ‘near
death’ experiences of earth
wires floating free, switches
falling apart in normal use, etc.

So what’s the lesson? New
or old - better to spend a small
amount of money having a
qualified electrician give the
machine a ‘once-over’ than to
incur a whole lot grief later.

Kind Regards,

Andre Rousseau, Auckland
South, NEW ZEALAND.
pyralog@yahoo.co.nz

Predicting the demise
of model engineering
as we know it

Dear Diane; My concerns
below may have been aired
before but | have not seen
an article pulling together all
the current trends in model
engineering and predicting the
demise of model engineering
as it used to be known.

| was fascinated and
intrigued by the very interesting
article, The Mastiff Plus by Mick
Knights (M.E. 4507) particularly
when he describes that the
majority of the parts for the first
build are CNC based.

Ah! | thought, just buy the
billets of aluminium, download
and run the G code and out
pops the component (crank
case etc.). An easy way to
make a model with guaranteed
accuracy and finish and also to
get into CNC at the same time.

Developing this concept a
little in my mind | became a
bit alarmed as to where model
engineering seems to be
heading these days.

Almost all the parts of
a working model (except
perhaps the boiler) can now
be created without the builder
actually making anything - and
I’m not referring to the model
kits already available. Imagine
this scenario:-

Dennis takes his gleaming
brand-new self-built model to
the track for it’s first steaming.

Spectator: “That’s a lovely
model, did you build it
yourself?”

Dennis replies proudly “Yes
and it only took me three
weeks”

Spectator: “Those coupling
rods are superb - how did
you machine those blended
curves?”

Dennis: “Oh, | didn’t machine
those - they came as water-cut
parts”

Spectator: “And the cylinder
castings - this is an unusual
prototype - did you make the
pasterns yourself?”

Dennis, proudly: “Yes, |
downloaded the RepRap code
and printed out the patterns on
my 3-D printer”

Spectator: “Well, what about
the dome and chimney, did you
make those yourself?”
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Dennis: “Yes, | put a billet
of bronze in the CNC mill and
then ran the G Code | had
downloaded, all on my own”

Spectator: “And the boiler?”

Dennis: “Bought ready made
complete with all certification
- under the new legislation
boilers have to be made by
certified and registered boiler
makers”

Spectator: “Those tiny bolts
in the frame stays look like
they are to scale. Are they
strong enough for a passenger
hauling engine?”

Dennis: “Oh, they are just
decorative. The frames are
held together with water-cut
tabs that slot into holes and
then the tabs are welded using
TIG.”

Spectator: “l suppose the
paint job was done by hand,
though, seeing as this is a one-
off prototype?”

Dennis: “Computer-
generated Transfers, actually”

Spectator: “But you said you
built this model yourself.”

Dennis: “I did. | assembled
all the computer-generated
components myself”

Can you see where all
this is leading?

Model Building Instructions
In the old (e.g. LBSC) days
models were built from
drawings and instructions (the
Words and Music as LBSC
used to say). Instructions were
‘chuck a piece of ¥z inch steel
and turn the end down...” and
‘put the dome casting in the
four jaw chuck and square off
the chucking piece...’, ‘silver
solder the crank webs..’

In future models will be
built merely from photos
and computer generated
components:-

Introducing a New Model To
Build At Home: the Digital Age
Express Locomotive.
Drawings: None - see photos.
Instructions: Download the
videos.

Castings: None - download
and run the RepRap code to
make the patterns.
Machining castings:
Download and run the G code
for the CNC mill and lathe.
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Flat metal parts: Download
the .dxf files and send to the
water cutting company.
Painting and finishing:
go to the digital transfers
website and download the
print file to make the transfers
on your laser printer.

Model classifications
| fear that modern (or at
least near-future) models
will be nothing more that
metal versions of the old
Airfix kits assembled by
the builder. Even gluing
the parts together is now
commonplace instead of
silver soldering and press fits.
Do we now have to
differentiate (especially for
competitions) between 100%
scratch-built models and
models ‘built’ from kits of
ready-made components
and even from models
incorporating computer-
generated components?
There would be too many
classifications to keep track of.

Too early yet?

| noted that Mick Knights
said he did not intend to
provide the G code for The
Mastiff Plus. | can understand
why; G code is currently
sometimes unpredictable
and there could be serious
implications if a user ran G
code prepared by the model
publisher and it ran havoc
on his milling machine and
cause expensive damage.
For example, see the article
in the same issue of M.E.

by Andrew Johnston: Worm
Wheel and Worm; Design
and Manufacture where the
G code radius correction

feature is described ‘a bit of
a hack’.

Is it a bit premature for the
above scenario to happen
today? | don’t think so. All
the technology is there - it
just hasn’t all been brought
together in a single project
yet.

Agreed, some of the
advanced technology is
not as stable as would be
required for inexperienced
user application. But
gradually stability and
performance will improve
and | can readily foresee the
above scenario occurring
in my lifetime and I’'m no
youngster.

Please note that although |
do bemoan the de-skilling of
traditional workshop practice
in model engineering (long
gone are the days of cutting
out locomotive frames with
the hacksaw guided by the
top of the vice jaws - a la
LBSC - and the chiseling
to shape of traction engine
spokes as described in the
Allchin book by W.J. Hughes),
| am not sitting in judgment
about how people should
build their models.

| am, however, making
the point that the meaning
of ‘Model Engineering’ and
what actually comprises an
engineering model is rapidly
changing. The proportion
of actual home made
content in models should be
declared, particularly where
competitions are concerned
and the judges should take
this into account. (This may
already be the case.)

Khon Ban Nok, Thailand.

arguably, more efficiently?

subject. Ed.
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| am grateful to Khno Ban Nok for sharing his thoughts
on the future of model engineering. | would like to ask
readers to consider the following question and we will
publish the best of the responses.

Why is it essential that the ability to make two
components fit together perfectly, by human hand alone,
is preserved in an age when technology now facilitates
machines to ensure perfection, more quickly and,

In asking this question | am not expressing a view,
but am simply intrigued by readers’ thoughts on the

David Kerry prepares to join the running line with his 9F, Evening Star.
(Photo by Dave Roberts.)

Urmston &

Billy Stock organises a three day event.

e so often hear about
the ageing population
at the average Model

Engineering Society. | am
delighted to report, however,
that at UDMES Ltd there is a
young member who has been
an inspiration to all since he
wandered into the park as a
youngster and was captivated
by what he saw. Billy Stock has
rarely missed a Sunday at the
track and, under the guidance
of one or two mentors, has
completed his first locomotive,
become a passed out driver
of passenger trains and even
competed in IMLEC.

UDMES has provided a public
service every single Sunday -
summer and winter - for many
years. Occasionally the most
severe weather has been known
to force them all to retreat to the
clubhouse but that’s a very rare
event! For many years the May

Day Bank Holiday weekend was
by far the busiest of the year

as the park was given over to a
steam fair, ‘May Day Steam’ and
the track - a half mile running
around the perimeter - hauled
thousands of passengers over
the three days. Since the demise
of May Day Steam, however,
the club have held an open day
and this year Billy, along with a
handful of helpers, decided to
make sure it was to be another
great success and a hugely
enjoyable weekend, indeed
visitors came from as far afield
as Scotland. As it turned out

it became something of a ‘big
engine’ weekend. Unfortunately
Saturday’s weather was

not kind, raining heavily all
afternoon, but Sunday and
Monday were fair and several of
us went home having caught the
sun! These few photographs tell
some of the story.

Model Engineer 12 June 2015



CLUB OPEN DAY |

No less than four Duchesses! The nearest, Duchess of Sutherland was built

bes d :‘l‘i*'. e,
What a character! The late Arthur Eve’s freelance American by Geoff and Nigel Gregson of Sale in the mid 1990s but had been a glass
engine is now in the care of Keith Tilbury. case model until purchased recently by Jason Pattinson.

Saturday’s overcast skies looked ominous but the turn out was great! Duchess of Abercorn was the Gregsons’ first of five built; this one they

kept and ran themselves - the next four were built for customers.

Your Editor seems to have drawn the short straw and got the afternoon turn Young Jeanie Walker (17) prepared and ran her engine unsupervised
(in the rain!) Loco: 60529 Pear| Diver by Peter Walker. (Photo by Dave Roberts.)  on a much busier, sunny Bank Holiday Monday.

"
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Chris Gunn
makes the
remaining
valve gear
components.

Continued from p.757
M.E. 4508, 15 May 2015

6 inch scale Garrett 4CD
built by Bob Whitehead

and presently owned S

and rallied by Rob
Bailey of Rushden.

Drawings, castings and
machining services are
available from A. N.
Engineering: Email:
a.nutting@hotmail.co.uk
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PART 15

or

This article has been written to guide the builder through the construction of the 6 inch scale
Garrett 4CD tractor designed by Chris d’Alquen. The writer has previously built a 4 inch scale
Garrett and a 6 inch scale Foden wagon so has the benefit of considerable experience in larger
scale modelling. Most machining can be done in the average home workshop but the supplier
from whom the castings and drawings are currently available is able to provide a machining
service for the largest items if required.

Valve gear
Having completed the
eccentrics and straps in the
last episode, | will continue
with the rest of the valve gear
parts this time.

| decided to make the
expansion links next so | could
make sure the eccentric rods
would fit when they were made
after the links. The drawing of
the expansion links is available
as part of the set of drawings

from A. N. Engineering as usual.

| managed to locate a piece
of ¥z inch thick gauge plate
for the links, split it in two
and then marked it out for all
the holes. | also put %s inch
diameter holes at either end of
the slot, as the run-out for the
die blocks. The holes were all

drilled in the Bridgeport, using
the DRO to ensure accuracy.
Once the holes were done,

the slot was next and this was
shown as being set on an 117%
inch radius. This was way out
of range of my rotary table,

but not of the steel plate |

have that fits on top (the one |
used to assemble the wheels).
That said, | could only just
squeeze the expansion links on
a diagonal and | just had room
to tap a couple of holes that
were in line with the expansion
link pivot holes, to hold the link
while | cut the slot.

As the expansion links were
rectangular at this stage, this
made setting up a little easier.
| could set the centreline of
the blank on the diagonal

centreline of the plate and set
it at the right radius and then it
was easy to spot through the
expansion link pivot holes and
bolt the link to the corner of the
plate. | moved the table so the
slightly undersize sharp cutter
was on the centreline and
started machining the slot in s
inch steps.

| tightened everything up as
much as possible, used plenty
of suds and it went better than
| thought, with minimal chatter.
When | was through | could
move the table up a few thou
in each direction and clean up
the edges of the slot to size,
taking care to cut against the
direction of rotation of the
cutter. The DRO came in handy
here, as | noted the amount
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| moved the table, so | could
use the same settings for the
second one (photo 125).

Once the slots had been
cut, the two blanks were
held together in the vice and
the height reduced. | had
deliberately left the blanks well
over size so there was plenty to
get hold of if needed during the
cutting of the slot (photo 126).

The links were returned to
the rotary table again, with the
minimum amount of metal to be
removed to generate the radius,
using exactly the same set-up,
only this time the back of the
link was radiused (photo 127).

The rest of the profile of the
links were then milled out,
holding them vertically in the
vice and the oil holes drilled.

| made the die blocks
from a high tech Tufnol like
material, made from textiles
impregnated with a lubricant,
called Orkot. | had used this at
work as guide blocks fitted to
a fast moving chain. Everything
else we used did not stand
up to the wear until we used
the Orkot. | felt if it was good
enough for that application, it
was good enough for this one.
| had used this on my 4 inch
Garrett and it was still as new
after 10 years. | was lucky - |
had taken a scrap component
home about 15 years ago
whilst still working and now its
time had come. | was just able
to get a piece big enough for
the two die blocks, so that was
drilled and sawn to shape with
a hacksaw and finished with
a file. | did not need to harden
the expansion link as | was
using this material, although |
was conscious that a hardened
link would mean it would not
wear around the pin holes. As
| write this, the link remains
unhardened but that may
change on final assembly.

Next came the four eccentric
rods; the Tee ends of the rods
had already been made and
attached to the eccentric straps.
For the main part of the rod,

I had some 1 x % inch bright
bar to use, so cut four pieces
slightly over long to allow for
the bends in some of the rods.
These were then drilled with not
only the pivot hole being put in,
but also holes at the bottom of
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The completed lifting links.

the fork and on the outside of
the fork, which would become a
precise radius between the fork
end and the main part of the
rod. Once the holes were done,
the blanks were held in the vice
on the Bridgeport and the fork
end machined out down to the
cross hole, using the expansion
link as a gauge. | made sure
the slot was deep enough to
allow the pivot pins to go in and
the rod swivel enough to cope
with the expected movement in
service. The rods were turned
through 90 degrees in the vice
and the bulk of the material
machined away to leave the
rod. As expected the back of
the rod had a bend in it as the

stresses in the bar were relieved.

GARRETT 4CD TRACTOR

l

Milling down an expansion link.

The completed lifting link levers.

This did not matter too much
as the LP lower needed to be
off-set and all rods needed
welding to the Tee section, so
more distortion was possible.
| did not weld the rods at this
stage as | needed to put the
bends in them and | could not
do this until the crankshaft and
eccentrics were assembled and
the block fitted. Once the rods
were finished, | tried them on the
links and | made four stainless
steel pins and cross drilled them
for split pins. | keep the jigs in a
plastic bin labelled ‘Cross drilling
jigs’. After a comment from my
grandchildren, | now also have a
bin marked ‘Happy drilling jigs’.

| stayed with links and did the
lifting links next. These too were

made from bar stock, the holes
drilled in the Bridgeport using
the DRO to make sure all the
hole centres were exactly the
same, which is important with
these parts. Then the waste
was milled away (photo 128).

The upstanding bosses on
each end of the lifting links were
rounded on the rotary table
and finished off on the linisher.
Photograph 129 shows the
completed lifting links.

The lifting link levers were
next, also shown on the same
drawing as the lifting links.
Four levers were made to
finish up as two pairs of forked
levers. These were made from
the solid in the same way as
the lifting links (photo 130). >
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The remainder of the valve
gear was completed at this
stage. One more lever was
required, which was more
difficult to make as it has a
severe off-set in it over a short
centre distance. | decided to
make this in two pieces. One
was the boss at the big end
- a simple turning job which
was made first - and the other
was the lever with the bend in
it. This part is crying out to be
made from a casting but as
none was on offer (probably
as making a pattern would not
be very easy either) it had to
be fabricated.

| took a piece of bright bar,
the correct thickness for the
small boss, and thinned the
bulk of it down leaving just
a rectangle where the boss
would finish up. | drilled the
hole in the boss and then
tapered the sides. The next
step was to put the severe
bend in the lever so | heated
it up to red heat and beat the
bend into it. | had to have
several goes at it to get it
right but | was pleased with
the result. Once | had got the
right off-set in the blank, the
next step was to mark out the
position of the large boss at
the correct centres. Once this
was completed | had to hold
the bent lever to cut the radius
for the boss. | did not have a
lot to hold onto now the sides
of the lever were tapered.
However | did not have much
choice in the matter as | felt
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Machining a radius in the reversing lever.

Profiling the lifting lever.

| felt it would be easier to make
the shaft of the valve rod fit the bore
of the guide, rather than the other way
round, especially as the valve guides
were to be made from bronze.

that bending the flat bar with
the equipment | had would
have been a problem.

In the end | held the lever
down onto the table of the
Bridgeport with a bolt through
the hole in the small boss, set a
jack under the big end and put
a clamp over that. | was still not
happy the lever would stay put
under the interrupted cut when |
cut the radius with a boring bar.
| decided to clamp a couple of
pieces of round bar either side
of the lever to stop the lever
moving sideways (photo 131).

The radius was cut with
a boring bar. | gradually

increased the diameter of the
cut until the radius matched
that of the boss and then
advanced the table until the
radius was in the right position
to give the correct centres
(photo 132). Once | had
finished off the cutting of the
radius in the lever end, | set
the lever and the loose boss
up on a piece of plate, holding
the parts with bolts through
the bosses, thus holding both
bosses parallel. The boss was
then welded.

All that remained was to
finish off the small boss so |
made a suitable centre pin to

The completed reversing lever.

locate the small end on the
centre of the rotary table and
clamped the lever onto it. |
centred the table in relation to
the spindle and took the waste
material from the lever end
and also machined the boss
round as well (photo 133).
Photograph 134 shows the
finished lever.

The drawing called for a 7
inch diameter lifting link shaft
and | was lucky enough to find
a bit of 7 inch material so it was
a moment’s work to cut this to
length and face off the ends.

| also needed to make a
reach rod to connect the
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reversing stand lever but this
could only be completed when
the tender was fitted and

the cylinder block fitted. The
drawing shows a machined
clevis at each end of the rod,
but a more practical method
of building the rod is to make
the clevis from a pair of straps
to go either side of the lever,
bolted through the reach rod.

| had some stainless steel
strip earmarked for this, (of
unknown provenance), so
these were drilled with my drill
running at a slow speed, as

| already knew the hard way
that running the drill fast and
un-lubricated would burn the
drill tip out. | made a suitable
shouldered pin to suit. The
finished clevis can be seen in
photo 131.

| then carried on with the
rest of the valve gear parts, as
well as the valves themselves.

| decided to start with the
valve guides so | could make
the valve operating clevis a
good fit in the guides. | felt it
would be easier to make the
shaft of the valve rod fit the
bore of the guide, rather than
the other way round, especially
as the valve guides were to
be made from bronze. The
drawing of the trunk guides
shows the valve guides and
some of the dimensions, so for
clarity | have produced a detail
drawing of the valve guides as
shown in fig 23.

It should be noted that this
is my interpretation of the
assembly drawing and also
takes into account the tooling
| had available for the threads.
The valve guides fit inside
the valve guide boss on the
outside of each trunk guide.
This is drilled with a 7s inch
hole, which is s inch bigger
than the outside diameter of
the bronze valve rod guide
and this difference allows the
guide to be moved around
within the boss and exactly
aligned with the valve rod. This
way the alignment can be spot
on, yet allow the individual
components to be machined
without worrying about trying
to get them exactly in line -
which would not be an easy
task bearing in mind all the
variables involved.
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GARRETT 4CD TRACTOR |

Valve Guides
Mat’l: Bronze, 2 off

36— = 21/4 -
Check from
Trunk Guide 5/16 ~T
i [ I e F——
|
= \Drill oil hole
@5/8 ream 8 to match Trunk
for valve Guide Guide

+—3/16

11/8 A/F

Thread 3/4in British Standard
Brass 26 TPI

| needed some good chunks
of 1.5 inch AF bronze hexagon
from which to machine these
but | could not find a suitable
bar end at my local non ferrous
stockist. | managed to find,
however, an off-cut of round
bronze from which | could get
the hexagon. It was not difficult
to make a choice between
buying a full bar of hexagon, or
buying a short piece of round
and machining the hexagon on
one end.

The valve guides consist of
what looks like a bronze nut
and bolt, with a hollow shank,
in which the valve rod slides. |
needed a large fine thread on
the nut and bolt and | had a
carbon steel % inch BSB tap
and a die | had used just once
before. It is always advisable to
use a new or newly sharpened
cutter when machining
bronze as it will snatch at any
opportunity. | felt the tap and
die would be suitable having
only been used the once.

| decided to turn the shank
of the ‘bolt’ first and cut a
piece of bronze long enough
to make it and a nut as well
- and enough for the parting
tool. This was centred and a
live centre used to support
the shank whilst it was turned
down to the right diameter
for the thread using a new
tip edge in my knife tool. The
partly worn edge of the tip can
be reused again on some more
forgiving material if not totally

worn. | only ditch the tips when
they are well worn, or chipped.

Once the shank of the bolt
was down to % inch diameter,
| cut the thread, then removed
the ‘bolt’ and put it in the chuck
of my spin indexer mounted on
the Bridgeport. | marked the
graduations for six divisions
and then cut the hexagon on
the ‘bolt’ (photo 135).

Once the hexagon was cut,
the bolt was returned to the
lathe and carefully drilled with
a % BSP tapping drill, just
deep enough to take the hole
to the centre of where | would
part off the nut to go with the
bolt. The hole was tapped
and then the nut was parted
off, using my rear tool post.
This left sufficient material on
the bolt to be faced off and

cleaned up leaving no remnant

of a hole. Next | could drill and
ream the hole through the bolt
starting afresh. Doing it this
way round meant every hole
was drilled in virgin material
and | did not have to drill

one size and then open up
the hole with a second drill -
for as sure as anything, the
second drill will snatch and
dig in. Once drilled 3% inch
the hole was reamed. It was
hard work reaming the hole %
inch diameter for the valve rod
clevis, as | did not have a new
reamer, so | just had to take it
steady with plenty of coolant
and | got them both done. All
that remained was to drill an
oil hole in the ‘bolt’, to line up
with the oil hole in the trunk
guide boss.

®To be continued.

Milling the hexagon on the valve guide head.
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Geoff
Theasby
reports
on the
latest
news from the Clubs.

900

new company
called Deciwatt is
manufacturing a lamp

powered by gravity. Sold for £5
in the Third World, it generates
power for a high-brightness
light emitting diode by using

a descending weight. It is
estimated that it will save its
purchase price within three
months by reducing the

use of paraffin (Kerosene),
limiting CO2 emissions,
cutting poisonous fumes by
the equivalent of smoking 40
cigarettes fewer a day and
reduces the great fire risks. It
takes seconds to wind up and
gives 30 minutes light. Despite

an internet search, there seems

to be no mention anywhere

of Trevor Bayliss and his
clockwork radio, which must
surely have inspired it. One
source said that paraffin was a
biomass fuel, which it isn’t, of

course; it’s a fossil fuel, derived

from petroleum. | wonder if the

writer was thinking of Methanol

(wood alcohol) but that is not
an ‘illuminating oil’, i.e. its
flame emits little visible light.
http://en.wikipedia.org/wiki/
GravityLight

A\ . ’;'—:;'_E .

Inside Dave White’s shunter. (Photo courtesy of Gerald Chandler,)

All this talk of drones,
under direct control or
autonomous, has thrown up
the information that the Royal
Navy is thinking of sea-going
drones, for oceanographic
surveying, enemy surveillance,
etc. Having no crew means
needing no space for sleeping,
eating, food stocks and so
on, meaning they could be
small, which reduces power
requirements, and/or extends
mission endurance. Running
on fuel cells, or solar power,
they could be at sea for
months. Also, in another
thought about autonomous
fighting robots, no-one has
mentioned the unpredictable
results if they are damaged
but still functional in some
way. How could we then
rely on their integrity, or
likelihood to fire off armaments
unpredictably, even if there
are safeguards built in during
design and construction?

In this issue: a rolling road,
mouldiwarp, expanding the
Navy, Lignum Vitae, more on
the modern Royal Navy and
repainting locomotives, or not.

The theme this time is Gauge
3, or 2%z inch gauge railways.
As we get older, we can still
lift these models, which may
explain the growing interest in
this standard. | received, by
post, on the very same day,
the newsletters of both the UK
societies involved, so, selected
entirely at random, we begin
with Steam Chest, April, the
Journal of the National 22
inch gauge Association,
which has commissioned
a special mug to celebrate
their 40th year. A rally was
to have been held on May
17th at Cheltenham SME

Roy Simmons’ Canadian Switcher. (Photo courtesy of Gerald Chandler.)

and preparations were well
in hand at the time of writing.
(We will have a report in due
course; Ed.) The Association
stood at the Large Scale
Model Railway exhibition,
at which they discovered
how many people are ‘out
there’ with 22 inch gauge
models who are members
of neither the Association or
the Gauge 3 Society. Time
for some recruitment! Gerry
Ackroyd designed and built
his own rolling road and
finds it invaluable for tuning
a model, learning how to
run it and checking that
everything works properly
before taking it to a rally.
Martin Barker continues his
series on locomotive liveries,
concentrating on military
examples. Barry Purchase
writes on the Westland &
Yeovil DMES ‘Toby’ project,
whilst Tim Smith reviews J.
Koopmans’ The Fire Burns
Much Better, the development
of the locomotive blast pipe
from Trevithick to Porta and
John Baguley describes
making your own nameplates.
Finally, Editor, Gerald Chandler
describes the Canadian
Switcher, which first appeared
in M.E. in 1929, designed by
Percy Hunt. Photograph 1
shows the late Roy Simmons’
example, of Bristol SMEE, as
shown at the Spring Rally at
Cheltenham in 2009, although
built 30 years before. For those
who have never seen inside
an electrically-powered model,
this picture reveals the innards
of Dave White’s shunter. Plenty
of adhesion there! (photo 2).
W. www.n25ga.org.uk
Ryedale Society of Model
Engineers have been mole
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hunting. (Estimated UK
population is 30 million.)
Having caught many of the
‘little gentlemen in black
velvet’, members were
encouraged to rampage
about in their cars in order to
crush the tunnels in a bid to
discourage any new tenants.
One of the points mechanism
and switchgear enclosures
was found to be full of earth.
Hmmm, further work needed.
The yellow lines were renewed
by Editor, Bill Putman, who
found that the ground is now
further away than it was when
he last did the job and people
ignore them anyway...
W. www.rsme.org.uk
Bradford Model
Engineering Society has
incoming President Jim
Jennings remembering
traversing the 1863-built
Highland Railway line
approaching Kingussie at 100
mph in a HST. Not bad for a
Victorian railway! Much of this
issue is taken up with AGM
reports.
W. www.bradfordmes.co.uk
The Society of Model &
Experimental Engineers’
Journal, April, begins with a
picture of Mike Law being
awarded the Kennion Shield
by the Society for his service
in helping to organise the
MEX at Sandown Park. Much
of this issue too was taken
up with reports for and of,
the AGM and introduces
new Editor, Graeme Walker.
A. B. Lyre discusses some

proposals to assist the
shrinking armed forces by
recommissioning HMS Belfast
and HMS Warrior. The Green
lobby suggests retaining the
masts and sails of the latter...
There are, as yet, no plans

for HMS Victory or the Mary
Rose. (Pity HMS Plymouth

has just been scrapped!

— Geoff) Furthermore, old
vehicles and other once-
surplus equipment could be
repossessed. Needless to say,
an immense bureaucracy will
be established to process this
materiel. Tony Deller describes
the wheel balancing necessary
on his 3%z inch gauge Schools
locomotive. Neil Read
describes his multipurpose (at
least 15) tool, which folds up
into a very compact space.
Jim Cahill expresses forthright
views on metrication, including
suggesting that it was perhaps
fortunate that the ship taking
the physical metric standards
from France to America
foundered on the way. This

Metropolitan Railway ‘Camelback’ by Cliff Baker.
(Photo courtesy of lan Turner.)

www.model-engineer.co.uk

Dean Armstrong class by Dave Baker. (Photo courtesy of Ted Sadler.)

may be proof that ‘there is a
God’. Joerg Hugel shows how
to calculate the strength of
the Earth’s magnetic field with
the aid of two £1 coins and
some fearful mathematics. A
lecture on Lighthouses and the
Fresnel lens was scheduled
for 2 May. (Milton Jones said
that his father used to be a
lighthouse keeper but was
sacked because he insisted
on unplugging everything
before going to bed.) The
latest addition to the SMEE
collection is a differential
engine made by Robert Dunn.
Finally, the new website should
now be operational.
W. www.sm-ee.co.uk

The Newsletter, Spring,
from the Gauge 3 Society,
proclaims ‘25 years, 100
issues, not out!” New
Chairman, Roy Horrocks
reviewed the February AGM
and exhibitors. This GWR
Dean Armstrong class was
built by Dave Baker (photo
3). Ted Sadler explained
the current boiler testing
requirements. Robert Miller’'s

CLUB NEWS |

G3 garden railway is nearing
completion. Like the Great
Central, it has had to be
threaded in, through, below
and between the other lines
already there. Peter Lucas
compares three radio control
products, all designed for
railway use. Charles Horsey
has collected a number of
G3 Metropolitan Railway
locomotives, carriages and
wagons, originally built from
card, wood and metal by
former Met apprentice Cliff
Baker. This Westinghouse
‘Camelback’ of 1906 took
my eye (photo 4). Dave
Lowe scratch-builds the
1940s ‘Terrible Twins’, LMS
diesels 10000 and 10001 and
Bridget Jones discusses her
and partner David’s outdoor
railway at Waikawa in NZ,
‘building a viaduct’. Also
included is this photograph
of which little is known, apart
from the fact that it was taken
at SPUR 2 in Germany but

it does make you look twice
(photo 5)!

W. www.gauge3.org.uk

At SPUR 2 in Germany. (Photo courtesy of Thomas Muth.)
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The Link, April/May, from
Ottawa Valley Live Steamers
and Model Engineers, says
the club has received an
invitation to attend the 50th
Anniversary celebrations
of Quebec Model Railroad
Society, who have 2400 feet
of 7V inch gauge track. A
nearby motel is recommended
and the point is made that the
manager speaks English! (Zut
Alors! - Geoff.) Editor, Graham
Copley writes a short item on
whether a messy workbench is
a productive workbench, with
two photo examples. Discuss.
David Hayman designs the
tender tank of his 7% inch
gauge switcher.

W. www.trainweb.org/ovisme

Coate Express, April,
from North Wilts Model
Engineering Society, proves
that Spring is here, with a
good photograph of a nice
shiny diesel outline locomotive
almost obscured by a bunch
of well-developed daffodils.
The society will celebrate its
50th Anniversary on June
20th, although there is no
written evidence to confirm
when it started. However
the current club track was
officially opened in 1966 by
the then Mayor. A collage of
photographs contains one of
a Fairford Queen adjacent to
an anonymous locomotive
and another young lady
adjacent to not very much at
alll Churchward’s only Pacific,
The Great Bear is described
and then the use of Lignum
Vitae as a bearing material. A
humorous article on the new
Type 45 destroyers for the
Royal Navy explains that they
conform to the latest health
& safety standards, including
disabled access to the crow’s
nest and ammunition replaced
with paintballs, they conform
to the latest directives
on race, gender, sexual
preference and disability and
there will be a Maternity suite
and a Gay Disco. (“Bonjour
marin.”) Saluting has been
abolished as elitist and all
crew will be permitted to grow
beards, including women. A
new ‘non-specific’ flag will
replace the White Ensign,
which is deemed offensive to
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Restored r/c German tanks at Birmingham SME. (Photo courtesy of Jon Williams.)

minorities. There is much more
in this vein. Excellent!
W. www.nwmes.co.uk

Stockholes Farm Miniature
Railway Newsletter, March,
says that currently, ten
locomotives are in progress, of
which six are new-builds. This
is very satisfying considering
how few members live locally.
The goods line is almost
complete, after which there will
be three independent circuits
to use.
W. www.sfmr.co.uk

The Prospectus, April, from
Reading Society of Model
Engineers starts with a picture
of D49 4-4-0 Morayshire, which
is about to be withdrawn for
overhaul. Member Mike Sinclair
also has a 5 inch gauge D49
model undergoing the same
experience. ‘61249’ relates
that, in 1990, on the personal
instruction of his CME, on the
‘big railway’, he had to ensure
that all locomotives had to
bear the same livery, according
to the corporate design
manual. There was no money
to actually paint anything so
action was limited to agreeing
that the overhaul specifications
included repainting as required.
By the Millennium, little had
happened and some 20 liveries
were still visible from his office
in Derby. Rob Denton writes
on the LNER B17 class, whilst
Mike Burke tells of taking three
locomotives from Cambridge
to Southall, with no BR crew!

-

- =

(Not strictly true but it sounds
good. As Traction Inspector
he was qualified to do it and
no-one ever asked how they
got there.) A similar thing
happened when taking a BR
Standard 2-6-4 tank from
Didcot to Southall. Member
Fred Few was 90 in March.
Well done, Sir!.
W. www.rsme.co.uk
Birmingham Society
of Model Engineers says
that April’s here. (She’ll
be in the clubhouse in the
afternoon.) Meanwhile, the
February/March Newsletter
offers, ‘Ships, tanks and
tools — No trains!’ but only
insofar as applies to a
display of members’ work
at a February meeting. Jon
Williams is beginning his
14th year as Editor and has
lost none of his sense of
humour. Don Cooper gave
a very interesting, illustrated
talk on nuclear submarines,
although constrained as you
may imagine from giving full
details. (He works in that field
at Rolls-Royce in Derby.) The
latest design of reactor does
not need refuelling in its entire
service life. Jon and Russell
Henn have each restored a
German WWII model r/c tank
to working order. Jon’s to 1945,
battle-weary condition (photo
6). Fred Roberts of GIMRA
found some photographs
of BSME activities at their
previous track in 1951/2. Jon

also reminds us that LittleLEC
will take place at Fareham MES
on June 27/28th.

W. www.birminghamsme.com

Bournemouth & District
Society of Model Engineers’
B&DSME News, advises
that Guildford MES will run a
Southern Railway locomotive
rally on 30th May, as it is some
time since the last one took
place. Sadly, | could not advise
this earlier, | hope it went
well. Paul Martin has recently
discovered the Rowland Emett
Society. They held an exhibition
in Birmingham in 2014, lasting
four months and displaying
some of his remaining
machines and many cartoons.
www.rowlandemett.com

Hereford SME Summer
rally is on June 20/21st, at the
Broomy Hill Railway.

W. www.littledown
railway.co.uk

And, that’s it. Another
masterpiece put to bed. As
Pippa said, (Not THAT Pippal)
‘God’s in his heaven and all’s
right with the world’.

And finally, From the BBC
website, via The News Quiz
on Radio 4. ‘Due to bad
weather, the Isle of Man ferry
will not operate on Saturday.
A replacement bus service will
be provided’.

Contact:
geofftheasby@gmail.com
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DIARY

JUNE

10

11

11

13

13

St. Albans DMES.
Richard Thomas:

Topic to be confirmed.
Contact Roy Verden:
01923 220590.
Worthing & District
SME. Councillor Vicky
Vaughan. 7.30pm.
Contact lan Aitken:
07500 611166.

Sutton MEC. Club Night:
First aid. Contact

Jo Milan: 01737 352686.
Cardiff MES. Steam up/
Family/ visiting engines
day - no public running.
Contact Rob Matthews:
02920 255000.
Chesterfield & District
MES. Efficiency Trials.
Contact Mike Rhodes:
01623 648676.

13/14 East Somerset SMEE.

13

Public running at the
Classic Car Show.
Contact Roy Lipscombe:
01761 414357.

Frimley & Ascot LC.
Public running for Air
Ambulance charity.
Contact John Evans:
01276 34970.

13/14 Saffron Walden DSME.

13

13

14

14

14

www.model-engineer.co.uk

Public running.

Contact Jack Setterfield:
01843 852165.

SMEE. Polly

Course - Day 2.
Contact Peter Haycock:
01442 266050.

York City & DSME.
Summer meeting.
Contact Bob Polley:
01653 618324.
Bedford MES.

Club running.

Contact Alan Beard:
01234 301867.
Bracknell Railway
Society. Public running
at Jocks Lane,
Bracknell, 2.30 - 5pm.
Contact Paul Archer:
07543 679256.
Grimsby & Cleethorpes
MES. Public running,
noon - 4pm. Waltham
Windmill site.

Contact Dave Smith:
01507 605901.

14

14

15

15

16

17

17

18

18

18

19

Harlington LS. Public
running, 2 - 5pm.
Contact Peter Tarrant:
01895 851168.

Sutton MEC. Track day
from noon. Contact

Jo Milan: 01737 352686.
Lancaster &
Morecambe MES.
Informal meeting.
Contact Mike Glegg:
01995 606767.
Peterborough SME.
Brian Fosh: Vintage
Motorcycles. Contact
Terry Midgley:

01733 348385.
Chesterfield & District
MES. Meeting with talk.
Contact Mike Rhodes:
01623 648676.
Grimsby & Cleethorpes
MES. Monthly meeting,
7.30 at Hartley Lodge.
Contact Dave Smith:
01507 605901.

Leeds SMEE.

Mid summer steam up,
12.30 until late. Contact
Geoff Shackleton:
01977 798138.
Salisbury DMES.
George Ray: Stroudley
and his Terriers. Contact
Jonathan Maxwell:
01722 320848.

East Somerset SMEE.
Club Night at member’s
home track. Contact
Roy Lipscombe:

01761 414357.

Sutton MEC. New driver
training from 18.30.
Contact Jo Milan:
01737 352686.
Warrington DMES.
Natter night. Contact
Duncan Webster:
01925 262525.
Rochdale SMEE.

Bob Hill: Model Trams.
Castleton Community
Centre, 7pm. Contact
Len Uff: 0161 928 5012.

19/20 Romford MEC.

Trackside afternoon/
maintenance.
Contact Colin Hunt:
01708 709302.

19

20

20

20

Stockport DSME.
Track Night. Contact
Dave Waggett:

0161 430 8963.
Bradford MES.

Open Day. All welcome.
Contact Kevin Smith:
07533 316341.
Chesterfield & District
MES. Public running

at Hady Hill. Contact
Mike Rhodes:

01623 648676.
Harlington LS.

Club Open Day

(no public running).
Contact Peter Tarrant:
01895 851168.

20/21 Saffron Walden DSME.

20

21

21

21

21

21

21

21

Public running. Contact
Jack Setterfield:

01843 852165.

SMEE. Digital
Workshop Group.
Contact Peter Haycock:
01442 266050.
Grimsby & Cleethorpes
MES. Public running,
noon - 4pm. Waltham
Windmill site.

Contact Dave Smith:
01507 605901.
Chichester DSME.
‘Steam on Sunday’ at the
Blackberry Lane track.
2pm - 5pm. Contact
Ben Ernshaw-Mansell:
01243 773451.

Frimley & Ascot LC.
Special club running.
Contact John Evans:
01276 34970.

Oxford (City of) SME.
Charity Day at the track.
Contact: secretary@
cosme.org.uk

Plymouth MSLS. Public
running at Goodwin Park.
Contact Malcolm Preen:
01752 778083.

Rugby MES. Public
running at Rainsbrook
Valley Rly., 2 — 5pm.
Contact Ken Eyre:
01788 8427009.
Warrington DMES.
Running day. Contact
Duncan Webster:

01925 262525.

21

21

25

25

28

28

28

28

28

Welling DMES.

Public Running 2 - 5pm.
(Behind Falconwood
Elec Sub stn.) Contact
Martin Thompson:
01689 851413.

York City & DSME.
Special running day

& Exhibition of Non-
railway Models.
Contact Bob Polley:
01653 618324.

Sutton MEC. Afternoon
running from noon

and chat night. Contact
Jo Milan: 01737 352686.
Worthing & District
SME. Club meet

with Fish & Chips.
Contact lan Aitken:
07500 611166.

Cardiff MES. Public
running, 1 - 5pm.
Contact Rob Matthews:
02920 255000.
Chesterfield & District
MES. Public running

at Hady Hill. Contact
Mike Rhodes:

01623 648676.
Grimsby & Cleethorpes
MES. Public running,
noon - 4pm. Waltham
Windmill site.

Contact Dave Smith:
01507 605901.
Harlington LS.

Public running (Teddy
Bears’ Picnic), 2 - 5pm.
Contact Peter Tarrant:
01895 851168.

Leeds SMEE.

Public running at
Eggborough Track,
from 10am. Contact
Geoff Shackleton:
01977 798138.

27/28 Saffron Walden DSME.

28

29

Public running. Contact
Jack Setterfield:

01843 852165.
Worthing & District
SME. Public Running,
2 - 5pm. Contact

lan Aitken:

07500 611166.
Chesterfield & District
MES. Members’
evening running.
Contact Mike Rhodes:
01623 648676.
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PRO
MACHINE
TOOLS LIMITED

Tel: +44(0)1780 740956
Fax: +44(0)1780 740957

€ warranty On ALL WABECO Machines

Precision machines made In Germany for the discerning engineer!

A

CsWABECO v:)

- Wabeco produce quality " Mill
rather than eastern quantity F1210E
CNC machines are offered with a variety %

of CNC control and software systems,
and still be used as manual machines.

Wabeco produce precision
made machines by rigorous quality
control and accuracy testing.

e Z axis - 280 mm
* Speed - 140 to 3000rpm
* Power - 1.4 KW

year p
warranty!

Wabeco * Size - 900 x 610 x 960mm
* Weight - 101K
CNC Lathe CC-D600OE ent &
* Centre Distance - *Size - 1215 x Wabeco Lathe D6000E
600mm 500 x 605mm

e Centre Distance - 600 mm

e Centre Height - 135mm

* Speed - 30 to 2300rpm

* Power - 1.4 KW

e Size - 1230 x 500 x 470mm
* Weight - 150kg

e Centre Height - 135mm  * Weight - 150Kg
* Speed - 30 to 2300rpm < NCCAD/
* Power - 1.4 KW NCCAD Pro

All lathes and mills are backed by an
extensive range of tools and accessories

Wabeco Lathe - Centre Distance - 350mm

e Centre Height - 100mm
D4000E * Speed - 30 to 2300rm &g warranty
! * Power - 1.4 KW ;
e * Size - 860 x 400 x 380mm

* Weight - 71kg

Wabeco
CNC Mill
CC-F1410E ¢

e Table - 700 x 180mm

e Z axis - 280mm e Speed -
140 to 3000rpm

* Power - 1.4 KW

|-'-Eemnm|a Fa=
7 A— %,,“;

mm ] EMCO

Maschinenbau Hobbymaschinen

* Size - 950
x 600 x 950mm
e Weight - 122Kg

MORE MACHINES AND ACCESSORIES ON LINE

Our machines suit the discerning hobbyist as well as blue chip industry

We regularly ship worldwide PRO Machine Tools Ltd.

PI tact us for stock levels and technical detail - -
ease contact us for stock levels and more technical detai 17 Station Road Business Park, Barnack,

All of our prices can be found on our web site: Stamford, Lincolnshire PE9 3DW

www.emcomachinetools.co.uk |  * iceencomachinetools conk




Proxxon MF70 Milling Machine

Now £279.95

Code 371104 Normally £314.95

Proxxon Code 27110

Proxxon precision for model engineers

This compact machine is well suited to modelling
work and for the manufacture of small precision
components in a variety of materials. The extruded Optional set of solid S
aluminium compound table has low backlash carbide cutters available.
leadscrews and adjustable gib plates for smooth, Now £19.45 (Normally £21.96)
accurate movement. It is supplied with a set of Code 327116

six collets and a work clamping kit. Proxxon Code 27116

For the full Proxxon catalogue call 03332 406967 Briwlgg
or VISIt brimarC.COM/prOXXOH Prices include VAT and are valid until 31st July 2015

Drawings, Castings & Machined parts.
3"-6" scale range of popular traction engines, including:

RUSTON-PROCTOR, FOSTER, MB
BURRELL, FOWLER & MARSHALL FBHI E. ] Tyler,

Full engineering services, technical support and wheel building available. Horn

plates, tender sides and wheel spokes laser cut. Full range of model engineering Iohn G \g‘ i,"rl ]
materials. BA & BSF screws, nuts, bolts, rivets, boiler fittings & accessories.
Woof, Joh

and others.

Catalogue & pricelist - £4.00 from:
dels Ltd., Unit 7, Old Hall Mills, Little Eaten, Derbyshire DE21 5DN

vesteammeodels, co.uk wwna i ammodels.co.uk . = =
S www.ritetimepublishing.com
Tel: 01332 830811 P 5




_BUY ONE OF THESE

%{ msmm_ﬁrm SPECIAL |SSUE
s \1- JDEL B(m‘

AND GET UNE IlF THESE II[IMPLETE[Y FREE!

SPECIAL EDITION

Collectors: LR [L1 MDDEL.PLNIS
e
ans Speqa

AVIATION'S
GREATEST ACES

Legends of the Skies

The Fearless Pilots, the Great Planes,
the Dead IJDng{ghtEu the 20th Cantury

'ID%DF umuummumm

First Published 2011 First Puhiished 2009 First Published 2010 First Puhl.ished 2010 First Published 2011

%ﬁ'z‘ e or- Modelling British Railways
DIESEL LOCOMOTIVES
ENGINEER T
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First Published 2011 First Puhllslu!d 2012 First Published 2013 First Puhllshad 2013

Online: WwWw.myhobbystore.co.uk/BOGOF15
By Phone: 0844 848 8822 (Phone lines open Mon-Fri 9am - 4.30pm) quoting BOGOF 15

and let our customer services team which issues you would like.
Limited stock so don’t miss out!



WM14 VARIABLE
SPEED MILLING

MACHINE
- Now with larger table 500 x 140mm

-+ 2MT spindle
- Motor 500w

- Supplied with 10mm and 3/8" Whit. drawbars £755

NEW ADDITION TO THE WARCO
WELL ESTABLISHED RANGE
OF VARIABLE SPEED MILLS

WM12 COMPACT MILL

Captive drawbar
ejects tooling

Head tilts
90°-0*-90°

Rev counter

pee
control

Column securely
fixed ta base to |

- Captive drawbar to eject toocling
- Available with metric or imperial leadscrews

£650

u/ Head elevation

Tapered gib
adjustment

High / low

ratio - maximum
‘torque in low
range

Head locks

Fine feed
engagement

Rack and
pinion feed

Sensitive fine
feed to spindle

Dedicated metric:

or imperial
_leadscrews

Tapered gib

ITEM NOS. 3201/3202

SPECIFICATION

Drill chuck capacity

13mm

Maximum end milling capacity

12Zmm

Table size

400 x 120mm

No. of tee slots

3

Cross traverse

150mm

Longitudinal traverse

350mm

Vertical traverse

210mm

Spindle taper

2MT

Spindle stroke

42mm

Number of speeds

Variable

Speed range

100 - 2,000rpm

Head tilt left and right

90%-0-90°

Motor

600w

Dimensions L x W x H
to end of handle grips

510x470x800mm

Weight

54kg

\.

/

PI’ICPS include VAT and UK mainland delivery excluding nghla nds and Islands.

WM18 VARIABLE
SPEED MILLING

MACHINE

- Table size 840 x 210mm
- 3MT spindle

- Motor 1100w

Without digital readout:
£1,250.00 saving £115.00

With digital readout fitted:
£1,750.00 saving £390.00

WM16 VARIABLE
SPEED MILLING

MACHINE

- Table size 700 x 180mm
< 2MT

- Motor 600w

with digital readout fitted:
£1,350.00 saving £408.00

Features for the above milling machines include:

- Digital depth gauge
+ Rev. counter
- Captive drawbar to eject tooling

+ Back gear for maximum torque in lowe speeds

- Sensitive fine feed to spindle
- Adjustable gibs to all axes

T 01 428 682929 Warco House. Fisher Lane, Chi ddlngfold Surrey GUB 41D
E sales@warco co. uk W: WWW.Warco.co. uk

—
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Price £2,994-00+p&p (incl. VAT)

(Motors/Electronics and special effects are optional extras)

— Sdkfz. 251

STRICTLY LIMITED EDITION

Illustration and graphic design by www.studiomitchell.co.uk

Features:

= Prototypical riveted body
construction

* Moulded rubber tyres

= Adjustable torsion bar
suspension on track wheels

» Cast individual track links

= Roller drive sprocket

= Transverse leaf springing to
front axle

= All opening doors, view ports
and hatches

Internal View

All models will be engraved with
the Armortek name and a unique
serial number guaranteeing the
authenticity of your model.

oS

.d
- -
~
e

i

Detachable chassis (common to Sdkfz 11)

A

1 =\ .

Rear View

www.armortek.co.uk

Visit our web site for more details
e-mail: sales@armortek.co.uk | Telephone: +44 (0) 1404 892956

22 Flightway Business Park, Dunkeswell, Devon. EX14 4RD

(]



Avalilable in selected Tesco stores, WHSmIth and your local newsagent

el 75™ ANNIVERSARY SPECIAL

100" % SETTLE 2
cyr=NB RINNINDS

combat smrles ’ ’/

,,, ‘ \ / PLUS|

1 PERSONAL
Our ?Sth anniversary SR
special collector’s edition | World War
uncovers the facts behind WAR WORKHORSE : & Remembered
The Battle of Britain and a

how the Luftwaffe planned
and targeted Britain.

explore

SERIES o) ' — j.'.'_
Discover your past and B B tondon and RAF = Vg
important moments in history THE BLENHEIN DURING THEBATTLE OF BRTANs
with our one-off editions.

FEATURING:
» 6 OTU RAF Sutton Bridge

» Attack of the Eagles

» The Hawker Hurricane

» Fighter Command’s only Victoria Cross

- - » The Junkers Ju 87 ‘Stuka’
¥, > RAF Bentley Prior HQ Fighter Command
el » ‘Stuffy Dowding and ‘The Few
- r Y D Bader and RAF Coltishall
o N ,- X » The story of the Blenheim fighter
¥e oo

...and much more..
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Model Engineer

BRITAIN'S
OURITE PHASE

WESTERN STEAM

Model Engineers

'l'runsw&vé

—EoMFRTE Founder Mermber Assitof Copper Boiler Manducturers (ME)

[(}PP[R B()]LLR\

STATIC CONVERTERS,
ROTARY CONVERTERS, DIGITAL
INVERTERS, MOTORS, INVERTER-
MOTOR PACKAGES, CAPACITORS.
INVERTER PRICES FROM £106 + VAT
Call: 0800 035 2027

transwave@powercapacitors.co.uk

www.transwaveconverters.co.uk

CONVERTERS MADE IN BRITAIN SINCE 1984,
3-YEAR WARRANTY ON ALL CONVERTER
PRODUCTS; BS EN 9001:2008 QUALITY

ASSURED MAMUFACTURING ENVIRONMENT;

CE MARKED PRODUCTS COMPLIANT WITH
EMC REGULATIONS, THE LOW VOLTAGE
DIRECTIVE and BS EN IS0 61000-3-2:2006.

|- AMADEAL LEd.ﬁf"-

See our vast range of mini-lathes, *o'
bench lathes, milling, grinding and boring *
= machmes both manual and CNC.

For professional or hobby purposes

o machines that we carry. If you require parts and
they re not listed on the website, drop us a line
or email us and we might be able to help you.

don E11 1HD

alling fuf prior arrangement.

COMPLETE HOME WORKSHOPS

AND MODELS PURCHASED.
DISTANCE NO OBJECT

Tel: Mike Bidwell on
01245 222743

Cowells Small Machine Tool Ltd.

Cownlls Small Machie Tsals Lid.
Tanring Road, Lide Bentiey, Colchenter 87 85H fumm Englend
Tal/Fex o34 (911204251 793 w-mail salusdemwallioee

www.cowells.com
Manufoctures of high predsion screwcutfing lothes,
Bmm horologicel collet lothes and
milling machines, plus comprehensive accessory range.
Talk directly to the monufochurer

ANY UNUSUAL ADJUSTABLE
SPANNERS, ALSO PATTERNMAKERS'
TOOLS, ANVILS & WOODWORKING

HAND TOOLS
TOP PRICES PAID FOR NORRIS & SPIERS PLANES
TONY MURLAND 01394 421323
3 DJS TANCE NO OBJEC T

PRECISION ENGINEERS
& IMACHINISTS.

Turning, Boring, Milling,
Drilling, Grinding etc
aiso
Tool, Cutter & Drill Grinding Service.

North Cave, East Yorks
Tel: 01430 424957 Fax: 01430 423443
Email:
theworks@johndunnengineering.co.uk
www.johndunnengineering.co.uk

Home workshops cleared for

01205 480 666
Little Samson [{ifodel

3%, 4", &" scale 'Little Samson’ Tractor
3" scale Savage Undertype Steam Lorry
6" scale Burrell 'Gold Medal’ Tractor
6" scale SCC & DCC Burrell ‘Devonshire’
4" seale SMHP Burrell Road Locomotive
Full service for novice and expert. castings,
ot gears, baser out & press formad parts,
[ and spun- chimney Qﬁ“ e usuille'
1 able from stoc
7\, Fully tested & certified
bailers (AJB)
& ol
W) RES sanified mmmrs

i rn.oll.tamhrldge CB2| 4XD
www.littlesamson.co.uk E: edward@ littlesamson.co.uk

Minnie, Burrell, Royal Chester, etc.

ALL PART BUILT MODELS WANTED
ALL WORKSHOPS BOUGHT AND CLEARED

For a professional friendly service, please telephone:

Graham Jones, MSc. 0121 358 4320
WWW. an questeam.com

ALL STEAM ENGINES WANTED

any age, size or condmon considered - any distance, any time.

ALL 5” GAUGE LOCO’S WANTED
Hunslet, Simplex, Speedy, BR Class 2, Horwich Crab, BR 8400 tank, Maid of
Kent, Black Five, Jubilee, Royal Engineer, B1 Springbok, Torquay Manor.

ALL 3%” GAUGE LOCO’S WANTED
Titch, Juliet, Rob Roy, Firefly, Jubilee, Maisie, Doris, GWR Hall, Britannia,
Hielan Lassie, etc.

ALL 7%” GAUGE LOCO’S WANTED

Hunslet, Hercules, Jessie, Romulus, Dart, Bridget, Holmeside, Paddington,
GWR Mogul 43xx, GWR King, Black Five, A3, B1, etc.

ALL TRACTION ENGINES WANTED

910

Model Engineer 12 June 2015



Model Engineer Classified

4 Mallard Metal

GB BOILER SERVICES

COPPER BOILERS FOR LOCOMOTIVES AND TRACTION ENGINES etc.
MADE TO ORDER |

|'—'| Constructed to latest European Standards -
7'/4" guage and P.E.D. category 2 Specialist

Enquiries, Prices and Delivery to:

@

Telephone: Coventry 02476 733461
Mobile: 07817 269164 ¢ Email: gb.boilers@sky.com

MODEL MAKING METALS

1/32in. to 12in. dia. bright steel, stainless
steel, bronze, spring steel, brass, aluminium,
silver steel, steel tubes, holts, nuts & screws,
tap dies + drllls whlta mstai'uastmg alloys.
Fine materials, chain, plastic.
Lathe milling machines an gmpmam,
new and secondhan
Mail order nationwide and worldwide callers
Mon.-Fri. 9-5pm. All cards welcome
Send now for a FREE catalogue ar phane
Milton Keynes Metals, Deh
Ridge Hill Farm, Little Horwood Road, Nas
Milton Keynes MK17 OEH.
Tel: (01296) 713631 Fax: (01296) 713032
www.mkmetals.co.uk
email; salesgmkmetals,.co.uk

BA SCREWS IN
BRASS, STEEL

AND STAINLESS
SOCKET SCREWS IN STEEL AND
STAINLESS » DRILLS » RIVETS » TAPS
* DIES » END MILLS SLOT DRILLS etc
Standard pack sizes: 10, 25, 50 & 100
« Bar tumned 9 BA steel full nuts NOW in stack
- BA socket grub screws from £1.72/10,

« Stainless from £2.05M10
+ BA socket cap screws from £1.18/110

Phone NOW for FREE list!

ITEMS MAIL ORDER LTD

Mayfield, Marsh Lane, Saundby
Retford, Notts DN22 9ES
TellFax: 01427 848880

M-MACHINE

i —Unlt 6 Fm'ge Way Clevetand Trading Estate
Dam ngton Co. Durham DL1 2PJ

i Metalsi]lfor Model Makers

Cuntact us fonCcpper. Brass, Aluminium,
1:"Steel Phosphnr Bronze etc.

PHBNE & FAX 01325 381300
e-mail: safes@m-machine co.uk

www.m-machine-metals.co.uk

THINKING OF SELLING YOUR LATHE

MILL OR COMPLETE WORKSHOP?

and want it handled in a quick,
professional no fuss manner? Contact
David Anchell, Quilltar (Nottingham).
- 01159206123 07779432060

); » Packs Ltd

53 Jasmin Croft
ings Heath, Birmingham, B14 5AX

Tel/Fax: 0121 624 0302
E-mail: sales@mallardmetals.co.uk
Worldwide mail order.

www.mallardmetals.co.uk

Supplier of all Ferrous & Non-Ferrous Metals

NO MINIMUM ORDER
CATALOGUE AVAILABLE: Please send

,adﬂ‘re-ss details with 3 First Class S_tamgs

COPPER TUBE,
SHEET, BAR

and other
non-ferrous metals
Send 9"x 4" SAE for lists
R. Fardell

4 Sandstone Close, Honley,
Holmfirth HD9 6HA

Tel: 01484 661081

Southworth Engines

« Boiler Feed Pump Kits,
Vertical & Duplex from £29.50

e Corliss Mill Engine
designed by Arnold Throp

* Lincoln Range
Based on Robey Engines

* Chequer Plate, 0 Rings, Books

0114 2818595/ 07802 437026

email: bobpotters3@hotmail.com
www.southworthengines.com

LASER CUTTING

CNC Folding and Machining
Fabrication and Welding

All Locomotive & Traction Engine parts.
Your drawings, E-files & Sketches.
¢: stephen@laserframes.co.uk
m: 0754 200 1823
(: 01423 734899 (2nswer phone)

www.laserframes.co.uk

steel and aluminium.

m%(c:i%ls

www.maccmodels.co.uk
We stock a vast range of materials in bar,
tube and sheet. Including brass, copper,
phos bronze, stainless steel, bright mild

'I"APS & DIES

Ex:':eﬂent Quaﬂy manufacﬂ.a.red supplied

el % == ﬁﬁi

British-box HQS taps dies cuts stainless
MES(33pcs) ME4 (30pcs) BA3(35pcs) has
all Model Eng 32+40tpi BA, BSB, MTP efc
THE TAP & DIE CO
445 West Green Rd, London N15 3PL
Tel: 020 8886 1865 Fax: 020 8888 4613
WWW. lapdie com & www.tap-die.com

Meccano Spares

A complete range of new
reproduction & pre-owned
original Meccano parts.
WWW.Meccanospares.com
sales@meccanospares.com

Tel: 01299 660 097

We also stock a wide range of British made
taps. dies and steam fittings.

www.model-engineer.co.uk

After nearly 23 years runmng
this hugely enjoyable business,
I would now like to spend more time
with my family. If you are seriously
interested in purchasing this lifestyle
occupation generating a modest income
in glorious East Devon, then please
email or write to me for more information. |5

David Fouracre, The Tool Box Limnted
Umborne Bridge, Colyton, Devon EX24 6LU = e: info@thetoolbox.org.uk

ALWAYS IN

soo WodelFixings.co.uk
Huge range of &
miniature fixings, also the home of ModelBearings.co.uk
including our socket e Taps, Dies & Drills * Adhesives

Servo screws. * Engine & Miniature bearings e Circlips, etc. etc.

Tel/lFax +44 (0)115 854 8791 Email: info@modelfixings.com
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making things possible

Remap is a charity
that helps children
and adults with
disabilities to achieve
greater independence
and enjoyment of
life’s opportunities.

.......

------
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Our volunteers make
special one-off pieces
of equipment and
everything we do

is given free to our
clients.
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Need a spark?

Whether you are building an engine from scratch,
converting a glow engine or just need a replacement
ignition unit, Just engines is the place to go.

We are the importers for RcExl CDI ignitions and
accessories. The compact and reliable units are
available for single, twin, V twin and triple cylinder
engines. With an input voltage range between 4.8 and
8.4 volts you can even use LiPos. The single and twin
units are available to fit a range of spark plug sizes.

All units are available to fit the 1/4 x 32 miniature
spark plugs, also available from stock.

We also stock a range of accessories, adapters and
testers to make the job go smoothly.

For great service and price visit our web site or give us ' Y, Spark plug £7.54
a call and find out more. -

=
v
@ ‘?‘:‘f‘ Kl
Automatic advancing angles ignition
M—— ModeliA-02

Vaolluges Rangs D0 & AY/E. 4
L AQT / +BOY

D wAv ™ TYPE:K1
‘?ﬂn’:ﬂl Ver:2.0
Opto Gas Engines

Kill switch §

We care about engines
www.justengines.co.uk 01747 853817



Hawarden Industrial Park
) CHESTER Fowargen

Nr Chester
Machine tools CH5 3PZ

W: www.chesterhobbystore.com

Orderline: 01244 531631 E: sales@chestermachinetools.com

BIG o small

Ea 9§ 4 CrusaderVS4 Conquest Lathe _ - ,
; et . : - P
A=e, == Lathe Imperial }'—(
— “F 1000mm Between centres ox 300mm Between centres | =%

356mm Swing over bed 180mm Swing over bed — e
RRP £5460 NOW £4600 RRP £582 NOW £399 4

T Mill Conquest Mill

370mm Spindle to table or 270mm Spindle to table

800x1000mm Table size 460x120mm Table size

RRP £6168 NOW £4575 RRP £684 NOW £547
712 Bandsaw H80 Bandsaw
178mm 90° Capacity or 90mm 90° Capacity
3/4 HP Motor 0.54HP Motor
RRP £888 NOW £799 RRP £234 NOW £195

D32 Drill D13 Drill
650mm Distance to table or 210mm Distance to table
2HP Moto 0.34HP Motor

RRP £570 NOW £485

_ RRP £102 NOW £92
/I =

40" Multiformer 12" SlipRoll ~ J§

Roller, shear & or 0.8mm 22 swg B b )
folder Bending thickness = |
RRP £696 NOW £560 RRP £126 NOW £99 QA —
We've got it all!
g :

(and everything inbetween!)

S

% gg % g ", if

coffe® giscuits Big Reg,, 0 OFf £
Tea d BiS CHESTER BRANCH ONLY “ ducyj . EX-De
ee = ks al ons Mo ,
Soft D17 227 - 26% June AYUE O New fygms

www.chesterhobbystore.com ol



