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:-'_ —= Keyed drill chuck B16 1 —13mm

[tem No. 8140 £26

Clamp type knurling tool
Item No. 9010 £17.50

GH600 GEAR HEAD LATHE
Selection of mefric and imperial
thread cutting through gear box. No
more change gear selection. Only one
1277 change gear necessary to swifch
from metric to imperial. This feature
not usually found on smaller lathes.
Compact gear head lathe

Pawer cross feed

Saddle controlled forward and reverse
Telescopic leadscrew covers

Tee slotted cross slide

Cam operated tailstock lock

Offset facility to tailstock

Bright LED light

Standard equipment includes:

Stand

Face plate

3 jaw self centre chuck with inside
and outside jaws 125mm

il

=
Milling slide E
ltem No. 9628 £130 %

i
il

il

I

i

Centre drill set
ltem No. 9053M £10

I

‘ Ii!'IH"_

4 jaw independent chuck 125mm
Fixed and travelling steadies

Il

Reversible leadscrew for left hand

threading D Ak it
Wide, double vee, hardened and ground Rt SIlie> . —
bedways Calibrated compound slide

Thread dial indicator
4 way indexing toolpost
Interlock chuck guard

Live centre
ltem No. 8004

Indexable
lathe tools 12mm

CE electrical contral box incorporating low
voltage circuit, fitted with isolating switch
Adjustable tapered gibs to cross slide

£26 ltem No. 8947 £79 —
SPECIFICATION —
Centre height.......cccccovcvvnviiiinivnnne 140mm TaIISIOCK tAPET.....eoeivier i 2MT
= Maximum Swing..........ccccceeevvervveenneen. 280mm  Tailstock quill travel...........ccoooecoccvienneee. 60mm =
1 Swingover cross slide..............cc..cne. 158mm  Top slide travel........cooovvvceeverencvcerirrnene 65mm
- Distance between centres......................600mm  Cross slide tfravel.........couvviciieinennns 130mm =
— Bed width.........ccooeeccvvevccricreiiiinenn. 150mm- - Headstock bearings..........cooceeveeee.. Taper roller |
= Longitudinal travel ... 560mm  Compound slide swivel............cccccc.ccuee. 360° =
= Spindle APEr coemmiimmmrasnnmr AMT  Chuck mounting........ccevvereevcrisinierinnanes Flange -
— 4 SPINdIE DO i 26MM . MOMOF v T 1RW '
= Maximum 1001 8126 ... csvisismimiionios 12MIMN  POWEE SUDPI i ioisssininsorssorsiarssnemiassisesivas 240v =
= Range of spindie speeds rpm (12) .....45-2000 Dimensions L x W x H to end of handle grips ==
= Range of metric threads ..............0.25 = 5.0mm 1260 x 580 x 600mm Weight................... 160kg —
Range of imperial threads .................. 4-96tpi  £2,150 including VAT and UK mainland delivery -
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828 SMOKE RINGS

News, views and comment on the world of
model engineering.

829 A 1/3 SCALE GWR SWINDON
8 INCH WATER CRANE
Canon Roger Davis builds a miniature GWR
water crane for the Bath & West Railway.

832 A DIVERSION INTO
ROTARY BROACHING
Ray Griffin uses his newly made
broach to create a square hole.

835 ME VERTICAL BOILER

Martin Gearing adds the lagging to complete
the boiler before moving on to the fittings.

838 A 7% INCH GAUGE
RIDING TROLLEY
Jon Edney makes a riding trolley
for his garden railway.

841 KEN SWAN 1930-2018
Adrian Morley looks back over the life
and work of Ken Swan, well known for
his narrow gauge locomotive designs.

842 RENEWING THE RAISED
TRACK AT BRADFORD MES
Graham Astbury tells the story behind the
recent reopening of Bradford's raised track.

844 OUT AND ABOUT 2018

Martin Wallis looks back over a year
spent on the road steam rally field.
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847 TECHNOLOGY SANS FRONTIERES
Dr. Ron Fitzgerald looks at English and
French locomotive design in the second
half of the nineteenth century and the
opening years of the twentieth.

848 LATHES AND MORE
FOR BEGINNERS

Graham Sadler makes his second useful
gadget - a slitting saw holder.

850 L&NWR 0-8-2T HEAVY
SHUNTING TANK LOCOMOTIVE
Chris Rayward builds a 5 inch gauge
model of the L&NWR ‘D’ tank.

852 POSTBAG

854 MACCLESFIELD'S PARADISE
MILL AND SILK MUSEUM

Roger Backhouse enjoys an engineer’s day
out in Macclesfield's mills and museums.

857 MIDLANDS MODEL ENGINEERING
EXHIBITION 2018
John Arrowsmith reports on the results
of the competitions at the Midlands show.

860 MARTIN YOUNG'S ENGINES

Alan Barnes takes a look at Martin Young's 6 inch
to the foot Burrell Showman's engine.

863 SIEG SX2 PLUS MILLER
CNC CONVERSION
Graham Sadler explains how he converted his
Sieg milling machine to CNC operation.

867 QUARTER SCALE BENTLEY
BR2 ROTARY AERO ENGINE
Mick Knights tackles the thrust box
of his aero engine.

870 CLUB NEWS

Geoff Theashy compiles the latest from
model engineering clubs around the world.

873 DIARY

the Midlands Model Englneermg Exhibition (photograph: John Arro wsm/th).

819



Alec Tiranti Ltd

established 1893
Centrifugal Casting & Mould
Making Machines, White Metal
Melting Pots & Hand Casting Alloys

22 efundabie) for o www. tiranti.co.uk
Tel: 0845 123 2100

visit our website
Modelling Moulding Tools & Materials,

Pewtar, White Metals Alloys, Bearing Metal, Silicone Rubbers,

Polyester, Polyurethanes & Epoxy Resins,
= Including Fastcasts, & Clear Resins,
126 Dunval Road, Bridgnorth Shropshire W16 4L2 Professional range of Cold Cure Silicone Rubbers.
United Kingdom
Tel/Fax: (0) 1746 ?hT?SJ 27 Warren Street, London, W1T SNB 0207 380 0808
Emall:info@hemingway 0 and

3 Pipers Court, Berkshire Drive, Thatcham, Berkshire, RG19 4ER

www.hemingwaykits.com

ollowing extensive research with leading awthority MrAnthony
Mot we are pleased to offer our latest release for the model engineer 4

to mechine and build. The Garrett Royal Show Compound.

Using original sales liceranme and period engravings as the starting
point we have developed this kit, offering the builder a chance to re-create
in miniacwre the engine displeyed at the Derby Roval Show in 1881,

Whilst remaining within the scope of many home workshops, with a
flywheel diameter of 1532mm, wood base at [70mmx405mm and
L.'_\']III?]{II:’T castings tlome u-'cfghiug avoimd 3 this is o substantial model.
The clear informative drawing pack details each part and wses colowr
coded diggrams o reveal the mmer working of the majestic componmnd
eylinder arvengement.

The kit comprises the following: Cast iom flywheel (152mm
i) Grey tom oylinder halves (H.B22wim LE32mm x 32mm
stroke), Engine base, Engme bal. Cremk bracker casting. Precision cast
crank halves, slide bear brackess and bell cramk. Stamiess steel H P& LE
clinder énd cap blembs, Steel grvernor balls, Staindess sted provp balls, Steel
dvive bemd, Capper tube, Machined heard wood base ad comprehensae -_l'r:ru'in,q
Pk, which stgpeses other muterials and foc ehee will be fagquirad. LK Mainland
Tt £14.00

' Garrett’s Roy al show Compound
= a kit for the model engineer to machine’

Bird Industrial Park  Long Marston Stratford upon Avon Warks CV37 8RP

T 01789 721444 www.modelsteamenginesuk.com
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Produce items you never thought possible with a standard metal working lathe.

® Turn large and small internal and external radii
atany position on the workpiece.

o Generate internal and external hemispheres z
as well as complete spheres from 2mm to somm
diameter.

e Turn Freehand curves and irregular forms to
whatever shape you like.

e Reproduce multiple identical shapes such
as chess pieces, canons for model ships and
miniature candlesticks etc using the additional
Tracer Arm accessory and a simple sheet metal
template.

® Turn radii up to 125mm (5") using the Large
Radius Shoe, or huge radii as big as you like
using a curved template with the Tracer Arm.

° Adaptable to fit on the cross slide of most small For more details and to see our full range of products go to our website at]

Basic system

Large Radius shoe

to medium sized lathes and quick to swap in . . .
place of the top slide. eccentricengineering.com.au

MAXITRAK.COM 0 Years

The best of model rail and road. [Experience
Tel: 01580 893030 Email: info@maxitrak.com

Authentic Live Steam!

i _— Crane, |
- W Showman's & o
i Steam Roller
conversions
available.

Allchin From £1,25
PROMPT MAIL ORDER TEL: 01580 890066 )

- Welded — -
s 4? lers 30 years experience providing fittings, fixings, brass, bronze, copper and steel
r Browse our website or visit us at 10-11 Larkstore Park, Staplehurst, Kent, TN12 0QY




LYNX MODEL WORKS
. iy, iy :.‘-. T

WORKING LIVE STEAM SCALE MODELS, SPECIALIST PARTS
MANUFACTURE. PRE-MACHINED KITS FOR WORKING
STEAM LOCOMOTIVES IN 5" AND 7%" GAUGES

® BESPOKE PARTS MACHINING

& STATIONARY AND MARINE
ENGINES MANUFACTURED

® FULL PAINTING & LINING
SERVICE .

® ECCOMPLIANT i | =&
BOILERS FOR ;

\ SALE T
) UNFINISHED
MODELS

COMPLETED

LYNX MODEL WORKS

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

Tel/Fax: 01507 206006
Email: info@lynxmodelworks.co.uk

www.lynxmodelworks.co.uk

All major Credit and

Dehit cards acceptad

British Military
Railivays Overseas
in the

Greal War

by

I, Pl F. Wat i, Julivnn Koinbowr

The British (heevses va Historical Trast

e Cende Great War

MITSUBISHI INVERTERS from £122 inc VAT

HIGH PERFORMANCE INVERTERS

For serious machining duty.

240V 1-phase input, 220V 3-phase output, far
you to run a dual voltage (Delta wired) three
phase motor off your 1-phase supply.

Six sizes from 0.1kW (0.12hp) to 2.2kW(3hp).
Built-in user keypad, display and Speed Dial.
Unigue Integrated Emergency Stop Function.
Advanced Torque Vector control for optimum
performance. High Reliability.

Fully CE Marked and RoSH Compliant.

Compatible with our Remote Control station Pendants.

Supplied pre-programmed at no extra cost.

REMOTE CONTROL STATIONS from £66 inc VAT

Remaote contral station Pendants suitable for use with I
all our Mitsubishi Electric and IMO iDrive Inverters.
Industrial grade push buttons and controls.
Featuring START, STOP, FORWARD, REVERSE,
RUN/IOG, & Variable Speed potentiometer.

3-wire control - Behaves like a No-Volt-Release.
Beware of low quality copies of our original tried
and tested controls.

Fitted with 2-metre length of control cable ready for R
connection to drive, and supplied with wiring diagram,

CONTROL FOR LATHES AND MILLING MACHINES

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

VARIABLE SPEED CONTROL PACKAGES

The ‘original’ & best lathe speed control system.

Pre-wired systems, and Inverter, Motor, Remote packages available
to suit wide a range of metal and wood turning lathes, including;
MYFORD ML7, Super 7, BOXFORD, & RAGLAN lathes, Wood tumn-
ing lathes including; ML8 and MYSTRO and UNION GRADUATE.
Pre-wired ready to go! Power Range: 1/2hp, 1thp, 2hp and 3hp.
Super smooth control across entire speed range, giving chatter

free machining and excellent finish unattainable with 1PH motors!
Powered from domestic 240V Single Phase mains supply.

Made in the UK, ISO9001:2008 Quality Assured.

Newton Tesla (Electric Drives) Ltd,

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

Tel: 01925 444773 Fax: 01925 241477

Visit www.lathespeedcontrol.com for more information.

Our Pre-wired Lathe Speed
Controllers are now covered by a
10-Year Warranty

¢ wrsuBisHI
L8 & W ELECTRIC

Automation Dealer




THE MOST VERSATILE TOOL FOR TURNING & FACING

It's easy to see why our best selling turning tool is the SCLCR. It can turn and
face a bar without altering the toolpost, and the 80° nose angle gives much more
strength than a 60° (triangular) insert. The NJ17 insert cuts steel, A
stainless, cast iron, phosphor bronze, aluminium, copper, brass e
etc. Please state shank size required - 8, 10 or 12mm sguare.
Spare inserts £6.86 each for 8-10mm tools, £7.99 for 12mm.

SPECIAL OFFER PRICE £39.20
USE THE OTHER 2 CORNERS FOR ECONOMY!

Our SCRCR rough turning tool uses the same inserts as the SCLCR I W
tools above. The good news is that it uses the other two corners! These =

very strong 100° corners are rigid enough for rough or intermittent ¥
turning. The insert is mounted at 75° to the lathe axis. 10mm sq section
{for CCMTO06 insert) and 12mm sq section {for CCMT09 insert). \J ﬂ 1

SPECIAL OFFER PRICE £39.90

PROFILING WHEELS or SHAPING AXLES & PILLARS?

If you need to create complex shapes, our SRDCN button tool is invaluable. The
10mm square shank holds a 5mm dia cutting insert, and gives great versatility,
superb strength and excellent tool life. The late Mr D Hudson of Bromsgrove SME
used these tools for many years to profile the special form of gy,
tyre treads for his self-steering wheel sets with great “Sg
consistency. Spare inserts just £5.79 each.

SPECIAL OFFER PRICE £39.20

TURN SMALL DIAMETERS with LIVE CENTRE IN PLACE!

The SDJCR tool uses a 55° insert, allowing access to small diameter components
when using a tailstock centre. It can also profile back-angles. "\

The NJ17 insert cuts steel, stainless, cast iron, phosphor
bronze, brass, copper, aluminium etc. Shank size 10mm square
section. Spare inserts just £6.86 each.

SPECIAL OFFER PRICE £39.20
A TOP QUALITY BORING BAR FOR YOUR LATHE

Here’s your chance to own a top quality boring bar which
"""" our standard CCMTO6 insert. Steel shank bars can
8 mm 10 mm ]generally bore to a length of approx 5 times their
|diameter. Please state bar dia required - 8 0, 12 or
16mm.Spare inserts just £6.86 each.

Bar Dia. | Min Bore

10 mm 12 mm

12 mm 16 mm

16mm | 20mm |SPECIAL OFFER PRICE £42.58

INTRODUCING THE GROUNDBREAKING
NEW KIT-QD PARTING TOOL!

The new and innovative KIT-QD parting tool has a more secure insert location,
stronger body and improved insert design compared to the original KIT-Q-CUT. It has
an increased maximum reach of 23mm, giving over 1.3/4" parting capacity in solid bar.
As previously, the tool fits the vast majority of
ME lathes, including ML7 & ML10 machines,
regardless of toolpost type. It comes complete
with the key to locate and eject the tough, wear
resistant insert. Cuts virtually all materials.
Spare inserts just £10.75 each.

SPECIAL OFFER PRICE £69.50

EXTERNAL THREADCUTTING TOOL

These tools use the industry standard 16mm ‘laydown’
3-edge Inserts. With tough, tungsten carbide inserts,
coated with TIAIN for wear resistance and smooth cutting,
threads can be cut at very slow speeds if required. Tools
are right hand as shown. 55° or 60° insert not included -
order separately at £13.65. See our website for more infa.

SPECIAL OFFER PRICE £43.80

These tools use the industry standard 11mm "laydown’
3-edge inserts, With tough, TiAIN coated tungsten carbide
inserts, quality threads can be cut with ease. Tools are
right hand as in picture. 10, 12 and 16mm dia’s available.
55” or 60° insert not included - order separately at £11.37. @8
See our website for more info. -

SPECIAL OFFER PRICE £43.80

DORMER DRILL SETS AT 60% OFF LIST PRICE!
All our Dormer drill sets are on offer at 60% off list price. The Dormer AQ02
self-centring TiN coated drills are alco available to order individually in Metric

and Imperial sizes. Please see our web site for details and to place your order.

TURNING, BORING & PARTING TOOLS COMPLETE WITH ONE INSERT.

Please add £3.00 for p&p, irrespective of order size or value |

< WSH
s h’ﬂ
i g Electron
|

Greenwood Tools lelted
2a Middlefield Road, Bromsgrove, Worcs. B60 2PW
Phone: 01527 877576 - Email: GreenwTool@aol.com

Buy securely online: www.greenwood-tools.co.uk

SOLDERS & FLUXES

Soldering materials for the Model
Engineer & Enthusiast.

www.soldersandfluxes.co.uk

Order online today for Next Day Delivery*.

SOLDER WIRE
o

“Mext day defivery ovaltablz if ordered Mondaoy-Thursday before 4.30pm
Order online at
www.soldersandfluxes.co.uk

ing  See Website for up to date info.
" Please re-fresh your website browser.

| Painted kit or Ready to run|
Cholce of Liveries.
5"g 4 motors.
{2:29np)
7.1/4"g 4/6 motors
24v.

Lights.
Two tone horns.
Add 66 Sound.

Cholcs of
Control systems

Ready within ||
6/8 weeks

Unit D7, Haybrook Ind Est, Halesfield 9, Telford, Tf7 4QW

Shop open Mon to Fri 9.00am to 4.00pm

St Www. ametrains.co.uk

{See website for products &
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% PC.II..LY.MIODEL ENGINEERING LIMITED (; S M () I) lﬂ[ > S [I l) I)I JI lﬁS

uild and ive your own ‘POLLY Loco’! — s . .0 - e
Build and drive your own ‘POLLY Loco'! g LTD Directors : Geofl Stait & Helen Verrall-Stait
British Made with a Proven Track Record
MOLLY ANN’ 0-6-0 Saddle Tanl
Fully machined kit to build our fatest coal Now Available

fired 5" gauge loco. Easily assembled by
novice builder with hand tools only.

With 10 other distinctive Polly kit build locos
to choose from there is something for
everyone (and we also sell drawings and
castings for fine scale models).

Diesel outline Electric Locos in57g & 7 %4”g

"‘

with performance to match the experts. Manufactured using
state of the art CNC machinery in our own Nottingham
* workshops.

With over 30 years of POLLY
locomaotive manufacturing
experience, you need have no
concems regarding support or
spares availability. Customers are
welcome to visit our Nottingham workshop to meet the
team, discuss requirements and see our facilities.

Don't forget Polly is one of the largest

’ suppliers of fittings, drawings, Contact us about your requirements.
‘ castings, materials, parts etc to model
| engineers. See us at exhibitions, Unit 4a, Love Lane,
worldwide mail order. Bun]_ham..on.Sea_,
Somerset,
TA8 1EY.
Catalogue available £2.50 pasted and enquire for further detalls or visit our website whare you will find other Polly Locos,
Kits, drawings and castings for scale models and comprehensive ME Supplies. . =
Polly Model Engineering Limited www.pollymodelengineering.co.uk Tel: 01278 73;500 7
Atlas Mills, Birchwood Avenue, Tel: 0115 9736700 www gssmodelengincers.com
Long Eaton, Nottingham, NG10 3ND it st otk rea gtk info@essmodelensineers.com

— Miniature Steam Pty Ltd
B High Performance Steam Plants for
Boats up to 800mm Length

2” Economy BoilerAvon P/N 4034 2” Economy BoilerTyne P/N 4033

These two steam plants comprise:
- 2" Vertical Economy Boiler

- Brass mounting tray with turned
up edges all round

- Copper boiler complete with cast
ceramic burner

- Steam engines Avon or Tyne

- Refillable Gas Tank

- Refillable Gas Tank Adaptor

- Exhaust Oil Separator

- Screws/Bolts for securing compo-
nents

- Connecting piping for all compo-
nents

Special Cast Ceramic Burner

Final (landed) Cost Final (lan Cost
UK £ 466.00 UK £ 402.00
EU € 523.00 y =L EU € 452.00
USA $594.00 : USA $426.00

Canada $677.00 = - Canada $585.00

Landed costs are based on Commonwealth Bank exchange rates at 31 October 2018.

our website: www.miniaturesteammodels.com Australian agent for JoTiKa
or email: info(@miniaturesteammodels.com model boats




DRILL- CL500M

= 430mm between centres

» Compound slide with 4 way tool
post » Power fad scraw cutting facility
= Forward/reverse lathe oparation

= Cluteh for lnﬂapendanl bl

_ BUY NOW
SPREAD
JHECOST

Foor Sland Including Suds Tray
£179.00 Exc. VAT E214.80 Inc: VAT

Elil‘lm METAL LATHE

machines from 1
phase suppw
Variable

GCONVERT 230V
1PH TO 400V 3PH

MODEL  MAX.
MOTOR HP

MILLING

DRILLING
MACHINE
- CMDGOG

WHERE QUALITY| ~

ENGINEEHS
BENCH VICES

COSTS LESS

, STATIC PHASE
CONVERTERS

ARC / TIG
INVERTER
WELDERS

= Efficient invarter
technology * Variablae
autpul current

[ MODEL MIR/MAX
TPUT

oy
CURRENT  (MM)
PC6O S I

FUSE EXC.VAT INC.VAT |

m DRILL PRESSES

sion bench &
EI'I“'ILI.:I_\..L

ad and dgior 1’
i e _Fﬂﬂﬂ

MOTOR (W) EXC,
SPEEDS VAT

EXCVAT INCNAT
[SPRET] £155.08

CATALOGUE
GET YOUR
FREE COPYY-

IN-STORE [~ =
» PHONE | azrs. i
| 0844 B8O 1265] —---

SUPERSTORES
NATIDNWIDE

o

mmwmm;mmms

TURBO FAN GAS
MODEL__ MIR-MAX ANPE EXCVAY. IC. var | 1 Llarke

Difering low cost, HEATERS F Y —

elficlent heating B, <

a8
) LIGTLEDEVIL I
fm DUAL LT DR
oc VOLTAGE .
r“lf

151TE Turbo
1T5TECM Turbo
205TE Turbg me uu'

ch mounted
F = Floor standing

COP1528

ING,

HEATERS

DEVIL
sﬂuzn -

E 1220398 |
ELECTRIC Chantd
& |

| |COP108 370/ 121.!98 EZ!B.?E =
i £274.00 BB

3-IN-1 SHEET
Illllr.'METAL MACHINES

« Band, Rall &

Shear mat:

MICRO MILLING &
DHILLING MACHINE

R
.—-'—"'_ PROFESSIONAL
C TOOL CHESTS
& CABINETS
FROM ONLY
6750
81
The ultimate in
tool storage

BOLTLESS
| QUICK ASSEMBLY
STEEL SHELUIHG

EXC.

_MODEL DESCRIPTIOH VAT

INC VAT
E274.80
£514.80
£558.80

0 m .

HYDRAULIC
Clarke [erive TanLe
= ideal for lifting

& moving mudel'-

H!IIIJEL DESC. EKG 'n'.lT IHG 'l'ﬁT T
G0 on fold I5197.9 i Fool pedal

WHEN YoU BUY
A SHELVING UNITS
SAVE AT LEAST

INC.NAT

VISIT YDUFI LOCALSUPEFISTOFIE

01226 732297 0131 650 5919
0721 358 7977 01392 256 744
0121 7713433 0181 483 2520
(71253 205170 0147 332 9231
01204 365799 01452 417 948
01274 380962 01472 354435
01273 915289 01482 223161
0117 935 1060 0208 518 4266
01283 564 706 01473 221253
01223 322875 0113 231 400
029 2046 5424 0116 261 0668
01228 591666 01522 543 036,
01242 514 402 0151 709 4484
01244 311258
01206 762831
024 7622 4227
020 8783 D640
01325 380 841
01304 373 434
01332 290931
07302 245 80
07382 226 140

B'HAM GREM BARR 4 Birming ham Rd.

d, May Mills
GLASGOW
GLOYUCESTER
e, B0 38N GRIMSBY ELLIS WAY,
PRESTON 53 B
SHEFFIELD 4
SIDCUP 13

01622 768 572

161 0412 BEG

0161 241 1851

n ld Rd 0161 223 6376
623 BZ2160

1o
MANCHESTER A.I.!'RiHGHAH [
MANCHESTER CENTRAL 204 B
MANCHESTER DPENSHAW L||||
Ch

OPEN MON-FRI 8.30-6.00,
SAT 8.30.5.30, SUN 10.00- ’4.00

“GRINDERS,
& STANDS

) complets v tt'

bolt mountings

and feet

anchor holes
FROM DMLY

.88
EXNAT

39

FROM
£47.98 INC.vAT

anding bait *8” whaisiona
DUTY WHEEL
DIA.  EXC.VAT INC.VAT
£30.59

MODEL

01715 8956 1811
01733 111770
01752 254060
01202 717913

023 9265 4777
01772 703263

0114 2568 D831
0208 3042069

023 BOGS 7768

01702 483 742
01782 2687321
0191 510 8773
071792 792969
01793 491717
020 8692 9117
01925 630 937
11942 323 785
01902 494186
01905 723461

th R TW1 4AW
Tradde Pk

>
VOLTAGE HEAT
OUTPUT KW

EXC.VAT  INC.VAT

e ', MEASURING

l-hll"keb__eouwm!l;yr
b Q8% |
~  ERE

DESCAPTION T ING.

MODEL EXC.
0 1ol [:13

aiﬁustahlu stand
with clamp = Fu al
driva » Al & arigs/consumaties

. 1r|1 fleibie G

BUY NOW
SPREAD
JHECOST

"e Over 12, 24 or 36 months
o Purchases over £300
@ 12.9% APR, 10% Deposit*

5 EASY WAYS T0 BUY...
NATIONWIDE

| www.machinemart.co.uk
E
0115 956 5555

CLICK & COLLECT
OVER 10,000 LOCATIONS

CALL & COLLECT
AT STORES TODAY

Calls to the catalogue reguest number above (0844 880 1265) cost 7p per minute plus your teleplione company's network access charge, For securlty reasons, calls may be monitored. All prices correct
at time of going 1o press, We reserve the right fo change products and prices at any time. All offers subject to avallability, EZ0E. *Terms & conditions apply see machinemart.co.ukffinanca for more detalis




MODEL
Bichnees SUBSCRIPTION ORDER FORM

DIRECT DEBIT SUBSCRIPTIONS (uk only)

Yes, | would like to subscribe to Model Engineer

[ Print + Digital: £17.99 every quarter
[] Print Subscription: £14.99 every quarter (saving 41%)

YOUR DETAILS must be completed
Mr/Mrs/MisS/MS ................. INItial s SUMAME .o

Address

Originator's reference 422562 @B‘S i
Name of bank

Account number ]

{Sort code

Instructions to your bank or building society: Please 1Pay MyTimeMedia Ltd. Direct Debits from the
account detailed in this instruction subject to the safeguards assured by the Direct Debit Guarantee.
| understand that this instruction may remain with MyTimeMedia Ltd and if so, details will be passed
electronically to my bank/building society.

{Reference Number (official use only) }

Please note that banks and building societies may not accept Direct Debit instructions from some
types of account.

CARD PAYMENTS & OVERSEAS )

Yes, | would like to subscribe to Model Engineer,
for 1 year (26 issues) with a one-off payment

UK ONLY: EUROPE & ROW:
[JPrint + Digital: £78.00 (Saving 36%) [] EU Print + Digital: £105.00

Print: £66.00 (Saving 36% LIEU Print: £93.00
O ( 936%) [CJROW Print + Digital: £105.00

[CJROW Print: £93.00
PAYMENT DETAILS

[JPostal Order/Cheque []Visa/MasterCard []Maestro

Please make cheques payable to MyTimeMedia Ltd and write code ME4601P on the
back

CardnOldEr'S NAME..........ooivovceeieeeeeeccee e

Card no:

Valid from

SIGNATUTE. ..

TERMS & CONDITIONS: Offer ends 20th December 2018. MyTime Media collects your data so that we can
fulfil your subscription. We may also, from time to time, send you details of MyTime Media offers, events and
competitions but you always have a choice and can opt out by emailing us at unsubscribe@model-engineer.
co.uk. Please select here if you are happy to receive such offers by email @ by post @ by phone Q.

We do not share or sell your data with/to third parties. Details you share with us will be managed

as outlined in our Privacy Policy here http://www.mytimemedia.co.uk/privacy-policy.

Please visit www.mytimemedia.co.uk/terms for full terms & conditions.

POST THIS FORM TO:
MODEL ENGINEER SUBSCRIPTIONS, MYTIMEMEDIA LTD,

3 QUEENSBRIDGE, THE LAKES, NORTHAMPTON NN4 7BF

CODE ME4601P

THE ORIGINAL MAGAZINE FOR MODEL ENGINEERS |

MODEL

ENGINEER

HURRY

OFFER)

CLOSES

CH]ELE

ENGINEER

| _'a@ﬁ‘e

PRINT + DIGITAL SUBSCRIPTION

* 26 Issues delivered to your door

* Great Savings on the shop price

* Download each new issue to your device

* A 75% discount on your Digital Subscription

* Access your subscription on multiple devices

* Access to the Online Archive dating back
to August 2001

THE ARbesaas pper
THE ORIGINAL MAGAZINE FOR MODEL ENGINEER:

PRINT SUBSCRIPTION

* 26 Issues delivered to your door
* Great Savings on the shop price

* Never miss an issue

SUBSCRIBE TODAY




ENGINEER

SUBSCRIBE TO MODEL
ENGINEER TODAY AND SAVE!

SAVE up to 41%**

Model Engineer is a great way to
stay informed of everything to do
with working mechanical models.
With over 100 years of experience
to draw on, Model Engineer
covers everything from classic
steam locomotives to cutting-
edge modern developments
in scale engineering. Regular
content includes constructional
articles, features on the best
techniques and tools available
and profiles of full-size
modelling subject prototypes.
Model Engineer magazine
publishes 26 great issues
ayear.

So subscribe today,
make great savings
and never miss

an issue!

SAVE 75%

ON DIGITAL

. ISSUES™

B

............

TERMS & CONDITIONS: Offer ends 20th December 2018

*This digital discount is only available when you subscribe to the ‘Print + Digital' package.

You can still get a great discount on the digital package, please visit the URL stated below for more information
**36% saving relates to print only subscription. Please see www.mytimemedia.co.uk/terms for full terms & conditions

SUBSCRIBE SECURELY ONLINE CALL OUR ORDER LINE Quote ref: ME4601P

7B https://me.secureorder.co.uk/MODE/ME4601P () 0344 243 9023

Lines open Mon-Fri 8am — 8pm GMT & Saturday 9.30am — 3.30pm GMT

Calls are charged at the same rate as standard UK landlines and are included as part of an\I/ inclusive or free
minutes allowances. There are no additional charges with this number. Overseas calls will cost more.



LONDON MODEL
ENGINEERING EXHIBITION

828

Ken Swan
Adrian Morley writes:
‘It is with great regret that
that we record the death of
Ken Swan on Friday 26th
October 2018.
Ken was the founder
of the Beamish Model
Engineering Group and
its designer of engines,
carriages and track. He
will be greatly missed
by his many friends in
the model engineering
fraternity throughout the
world. We shall miss him for
his forceful personality, as
well as his encyclopaedic
engineering know-how. Above
all we shall miss his friendship
and presence at our lunch and
tea breaks. Our sympathy to
his family who looked after
him in his last illness!
Adrian’s obituary of Ken
appears on page 841.

London Model
Engineering Exhibition
Christmas is looming up on
the horizon; we've already
had ‘black Friday’ and no
doubt ‘purple Wednesday' will
be along soon. With all this
excitement it is easy to forget
about the new year. Perhaps
this would be a good time to
get out your diary and reserve
the weekend of the 18 — 20t
January 2019 for a visit to the
London Model Engineering

Exhibition at Alexandra Palace.

Now in its 23 year, the
show is the must attend
event for all active model
engineers and engineering
enthusiasts. Visitors can

-

come along and see the full
spectrum of modelling from
traditional model engineering,
steam locomotives and
traction engines through to
the more modern gadgets
including trucks, boats, drones,
aeroplanes and helicopters.

Model engineering is about
to take a leap in the cool
stakes as the South's Major
Showcase of Modelling today
announces ‘The Ministry of
Steampunk’ as the show'’s
newest exhibitor. The London
Model Engineering Exhibition
welcomes The Ministry to the
show for the first time with an
amazing display of art pieces,
costumes and never-before-
seen models that will leave
visitors spell-bound.

Steampunk takes the
past and wraps it in a new
imagination, creating a history
that should have been. The
Ministry of Steampunk is
a collective of designers,
engineers and artists who
recreate totally unique and
original versions of some of
history and popular culture’s
favourite shows, stories and
moments.

Mark Goodman, designer
and engineer at The Ministry of
Steampunk says: “We want to
encourage a new generation in
to modelling, engineering and
design; joining an event like
the London Model Engineering
Exhibition allows us to help do
that; to show modelling is cool;
to encourage future modellers
and creators to pick things up
and have a go - from Lego to
Meccano, to finding old pieces

FRIDAY 8™ to | Alexandra
SUNDAY 20%
JANUARY 2019

Palace
London

Y o - Mad ShiA L

Jlondonmodelengineering.co.uk

of junk’ and turning them into
something fabulous. That is
what modelling is about. That
is what Steampunk is about.
We're over the moon to be
showcasing at the London
Model Engineering Exhibition
and excited to let everybody
see what we have on offer”

All of the leading suppliers
will also be present
showcasing new products
and special promotions and
giving hobbyists an excellent
opportunity to see and compare
products under one roof. You
will be able to purchase virtually
anything you need for your next
model or project or to get you
started in a hobby.

If you are an active model
engineer this is a key event
in the calendar to meet other
hobbyists and see the leading
suppliers. Full of inspiration,
this unmissable exhibition
promises a brilliant day out for
the whole family!

Tickets are £12.50 (adults),
£11.50 (OAPs and students)
or £4.50 (children) but you
can save £1 on these prices
by booking online in advance.
More information is available at
www.londonmodel
engineering.co.uk

Home and

Workshop Machinery

Will you be at a loose end after
Christmas, devising new and
original recipes for the remains
of the turkey while waiting for
2019 to arrive? Never fear, all is
not lost... Home and Workshop
Machinery are having two
open days on Friday 28" and
Saturday 29" December with
some special deals from 10am
till 4pm. You are invited to

take a look round with a cup of
tea thrown in! No cold turkey.
www.homeandworkshop.co.uk

Martin Evans can be
contacted on the mobile
number or email below
and would be delighted to
receive your contributions,
in the form of items of
correspondence, comment
or articles.

07710-192953
mrevans@cantab.net
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s Scale GWR Swindon
8 inch Water Crane....

Canon Roger
Davis felt
that there
must be
better ways
of watering a locomotive
than sticking a piece of
old hosepipe into the
tank and decided to do
something about it.

Continued from p.727
M.E. 4599, 9 November 2018
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Water Crane

Head

A |
Details of
Delivery Tube
Sealing &
Clamping Ring

| '|\\q:;_ WAL ]
; kﬂi 6 off 6mm studs & nuts

70

85

\~ For Locking Rod,

on the job.

position determined

150

Secti

on at A-A

Note: All dimensions mm

o 0 ring groove .
=) Oring groove

7 .-". r'r:: l
Oring groove / / !

Brass bearing plate ;‘f

4 off 5Smm I"u_

The water crane head

(fig 4)

It was anticipated that the
spherical head unit would
present the greatest challenge
to this very amateur machinist
and so it proved. A carefully
planned series of machining

operations was mapped out
on a sheet of paper trying to
anticipate how the developing
and complex component could
be held safely and securely at
each stage.

The first operation in the
lathe was to roughly define

the lower flange and the
upper section of the 150mm
diameter bar from which
(hopefully) the sphere would
emerge, making allowance
for the top spigot that would
take the vertical upper brace
support for the arm. Then,
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with the workpiece firmly
clamped upside down on the
mill table, the central vertical
hole was drilled and milled
ready to take as a press

fit the 48 x 4mm stainless
steel (SS) tube that would
eventually give both pivoting
and structural integrity to

the assembly. This hole was
then extended through to the
planned centre of the sphere
at a reduced diameter to give a
water channel where it would
eventually meet the bore that
would hold the horizontal arm
tube (photo 14).

Whilst still clamped on the
mill a shallow cavity was
bored (and drilled for the
fixing screws) to take the
100mm diameter flush fitted
brass bearing plate together
with a further shallow bore
for installing a 48mm O-ring
beneath it (photo 15). This
O-ring was intended to give a
good seal between the head
unit and the SS tube but -
belt-and-braces — it would
be supplemented by another
similar O-ring inserted into
the head and then trapped
between head and the top end
of the tube when it was press
fitted (with Loctite for luck) on
final assembly.

Now it was time to consider
how to achieve the 6 inch
diameter sphere. Clearly the
first stage would be to roughly
define the sphere with a series
of turned stepped cuts which
have often been described in

Roughing the hea sphere.

830

these pages. These can be
defined by calculation with a
spread sheet or more crudely
by using squared graph paper.
Either way, when cutting metal
it is vital not to lose count of
where you are in the overall
operation. Again, immense
amounts of swarf were
generated and more visits
to the local tip scheduled
(photo 16)!

I don't know whether there
are any spherical turning tools
capable of working at 6 inch

First boring of
head spherical
component.

diameter generally available
but, anyway, it is always an
interesting challenge to ‘roll
your own’. My solution, using
what came to hand in my
workshop, can be seen in
photo 17. The angle bracket
to be held in the lathe quick
change toolpost was cast
aluminium, originally supplied
for installing digital readout
sensors but never needed.
The mild steel vertical holder
was specially made to take

a spare GT cutting insert

at my lathe’s centre height.
This is horizontally rotated

on its arm being supported

by a 50mm diameter thrust
ball race mounted on the
substantial aluminium base
block. Photograph 18 shows
the tool doing the business

of reducing the previously
turned steps to the intended
smooth profile. The tool holder
was actually very slowly and
carefully swept round to shape
the profile using both hands
with two spanners gripping

 r— ]
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Boring head for delivery pipe.

the square section upright

to minimize chatter. With the
lathe Y axis locked off on the
sphere’s equator the lathe X
axis controls the depth of cut,
the tool being very cautiously
advanced a little at a time to
avoid dig-ins. With patience
and some final fettling with
files and emery the end result
was felt to justify the effort
(photo 19).

On the original water crane
the whole head would have
been one hollow casting. With
this fabricated scale model
the next stage was to make
the flanged collar that would
provide support for the SS 2%
inch water delivery pipe. This

second component of the head

unit was firstly part turned
from the 50mm off-cut (from
the same 4 inch thick-wall pipe
used for the main column) to
form the flange. Enough metal

It was then necessary to
drill and bore into the side of
the main sphere such that,
with later judicious blending
and fettling, the join between
collar and sphere would be
completely concealed (photos
20 and 21). This was done on
my Warco WM 18 mill before
its CNC conversion recently
described in these pages. The
sphere and collar components
form the finished head unit

Boring head for fitting collar.

and are secured together with
six countersunk 4 x 70mm
socket head bolts (photo

22). A further ring matching
both the diameter, thickness
and drilling of the flange was
made. This is secured by six
6mm studs and nuts and
serves to conceal the heads of
the 4mm bolts, hold in place
a sealing O-ring around the
delivery pipe and complete
the correct appearance of the

TRACKSIDE |

prototype (photo 23). By these
means the long horizontal
delivery water pipe with 90
degree elbow (with silver
soldered sleeve joint) is firmly
secured into the head unit
and a completely water-tight
connection made between the
48mm vertical pipe through
the swinging arm to the
leather bag.

®To be continued.

was left behind the flange for
eventual blending into the
sphere.

Completed
head unit with
sealing ring. &
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A Diversion into

Rotary Broachi

Ray Griffin
concludes
his
description
of the
construction of a rotary
broach from a kit of parts
by cutting a square hole
with it.

Continued from p.730
M.E. 4599, 9 November 2018
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Alignment of dividing head to horizontal position.

roaches are made from
B 8mm diameter silver

steel rod, supplied in
the kit. | required a broach to
cut a square hole with 4mm
sides. With the 8mm stock, the
largest square broach possible
is 5.5mm across the flats (AF),
while hexagon broaches up to
6.9mm AF are possible.

Making the broach
| started by facing the end of
the rod, in the lathe, to a good
finish. | used a dividing head
mounted on the table of the mill
to make the four sides, with a
downwards tilt of 2.5 degrees
providing a clearance angle
for the cutting-edge. Before
starting work, it is important
to ensure that the axis of the
dividing head is parallel to the
table of the milling machine
and that the 2.5 degree angle
is correct. | checked mine
by putting a test bar with a
number two Morse taper in the
socket of the dividing head with
a DTl held in the spindle of the
mill touching the side of the
test bar (photo 12).

The table was traversed, and
the dividing head swivelled

Alignment of dividing head to axis.

until it was possible to travel
full length of the test bar
without movement of the

DTI. The holding bolts for

the dividing head were then
tightened. | then checked that
the test bar was horizontal by
traversing the DTl along the
centre of the top surface of the
bar and adjusted the tilt until

I travelled from end to end of
the bar without movement of
the DTI pointer (photo 13). In
each of these photographs,
readers will note a positive

Setting 2.5 degree tilt.

number indicated on the DTI.
The DTl does not show a
negative movement past zero,
so0 a plus or minus movement
is only seen by setting a
positive initial reading.

My dividing head has
divisions on the body to
indicate movement from the
horizontal position. To ensure
accuracy, | attached a Wixey
digital angle gauge to the test
bar and adjusted the body to
obtain the required 2.5 degrees
(photo 14). A small endmill

Model Engineer 7 December 2018



was used to cut the four sides.
With this type of cutter, it is
advised to make the maximum
length approximately twice the
length of the diameter across
the flats to ensure that the
base of the cutter is not thin
and fragile. In my case the
length could be 8mm and |
used a TOmm endmill.

A small flat was milled on
the side to correspond with the
position of the grub screw in
the shaft, then the cutter was
parted from stock. The cutter
was hardened by heating to
bright red and then plunging
into water. It is only small, so
a hand-held gas torch worked
well. | followed the advice in
the instructions and left the
cutter hard and did not follow
with tempering. As with all
cutters, this one needs to be
sharp. A good milling cutter
will ensure sharp sides but
these do not do the work.
Cutting takes place at the four
corners.

As it is essential that the
sharpening treatment does
not round off the corners,
the cutter should be held in
the vertical position when an
abrasive is applied. | held mine
in a Tap True tapping device
and rotated fine wet and dry
paper in a figure of eight
motion on the table (photo 15).
The cutter could be held in the
chuck of a bench drill or milling
machine and an alternative
abrasive used. A fine natural or
synthetic stone could be used
but the table of the machine
would need protection and the
stone would need to be flat.
Used cutting stones often have
a concave surface and would
make the corners round. | also
passed a fine diamond file over
the sides; keeping the file as
flat as possible. The finished
cutter (photo 16) was installed
in the tool and ready for work.

Putting the broach to work
The tool works by cutting
faces to the shape required,

in a pre-existing round hole.

To help start the broaching,
the hole needs a 90 degree
countersink with an outside
diameter just larger than

the maximum diameter of

the broach. As mentioned

www.model-engineer.co.uk

Polishing the cutting face of broach.

earlier, my broach was 4mm
AF, so it was necessary to

use a hole 4mm in diameter
and a chamfer made with

a countersink. To make the
connection piece for the
outboard motor, | held a short
length of round brass bar in my
ER 40 collet chuck and drilled
through with a 3mm drill, to

fit the round shaft of the new
motor. | then enlarged the hole
to 4mm, and a depth of 10mm
and cut the chamfer. The tool
was held in the tailstock of the
lathe. | used an ER 32 collet
chuck with a two Morse taper
(photo 17).

The broach was introduced
to the work and the lathe
started at a slow speed. As
noted in the instructions, |
had not fully tightened the
screws securing the body to
the shaft. It was suggested
that this would allow the body
and broach to centralise in the
chamfer. My first attempt did
not work; it was apparent that
the broach was not cutting.
| was not sure how much
pressure to apply, though
common sense suggested
that, if it was going to cut, it
should do so freely.

| stopped the lathe and
examined the contact between
broach and workpiece with
a magnifying glass. It was
clear that the broach was off
centre and would not enter
the hole. | was puzzled as |
was sure that | had followed
the plan carefully. | concluded
that small differences in
the offset of the holes
necessary to give the correct
tilt when securing the body

Al
Final broach.

to the shaft had aggregated
to my disadvantage. The
counterbored screws did not
allow sufficient movement.
My solution was to elongate
the holes in the shaft allowing
more lateral movement and
replace the counterbored
screws with screws and
washers. This looked a bit
clumsy but | persuaded myself
that | would, in the future,
if the tool worked, make a
replacement shaft with a more

elegant arrangement of screws.

Once | had provided more
lateral movement it was easy.
I made the broach concentric
with the hole, tightened the
holding screws and started
the lathe. The broach did
not need much pressure, to
cut swiftly into the hole. It
was fascinating to watch the
broach cut into the work, as
they work rotated together. |
was puzzled to understand
how the broach could cut if
it rotated at the same speed
as the work. The Hemingway
instructions suggest that the

Rotary broach ready for action.

WORKSHOP |

easiest way to understand the
action of a rotary broach is to
build one. | made one and it
worked but watching it offered
no explanation.

As usual, I looked to the
Internet for clarification. The
extract below, taken from www.
polygonsolutions.com/how-
rotary-broaching-works was
helpful:

‘Rotary Broaching, also known
as Wobble Broaching, is unlike
the conventional broaching
method. The conventional
method has a sequence of
polygon or other forms that
increase in size and are pushed
through a hole until the desired
form size is achieved. Rotary
Broaching can achieve this in
one pass by cutting the full
form, one corner at a time,
often eliminating the need for a
secondary operation. This works
exceptionally well on Horizontal
or Vertical Spindle Machines
such as Lathes, Mills, etc.

‘Rotary Broaching is a
precision method for producing
internal polygon forms at an

833



extremely fast rate. The entire
operation can be completed
within seconds and can produce
forms to 0.0005 inch accuracy or
better. This advanced engineering
has caused Rotary Broaching

to become increasingly popular;
especially in the medical,
automotive, aerospace and
plumbing industries.

‘The principle that makes this
process work is the 1° angle of
the cutting tool to the centreline
of the work piece. This causes
the Rotary Broach to shear into
the work piece, with a chisel or
scalloping effect, as the broach
is fed into the part to the depth
required. The Rotary Broach
Tool Holder has a live spindle
that holds the broaching tool,
allowing the spindle to spin
freely within the tool holder. In
a lathe, the spindle is driven by
contact with the rotating work
piece. With Rotary Broaching it is
possible to broach such forms as
Hexagon, Square, Torx, Serration,
Keyway, Double Keyway, Double
Square, Double D, Double Hex,
Involute, Spline, Spur Gear, J500,
Numbers, Letters and Other
Polygon Forms.’

When the broach had cut to
maximum depth, | faced the
end of the work to remove the

Removing countersink.

counter sink as | wanted to
have maximum depth of hole
in contact with the square
shaft (photo 18). The broach
was again reinserted into the
hole and allowed to cut to full
depth. The connector was
removed from the chuck and

a hole drilled and tapped in

the side for a 5BA grub screw,

to secure the motor shaft.
The final assembly minus the
motor mounting is shown in
photo 19. Jeff told me that
the coupling accepts the full
power of the electric motor,

'411 ?
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Final assembly w:th new couphng plece

allowing the boat to travel at

very high speed. All thanks to
this interesting diversion into
rotary broaches.

ME

Chris Gill makes a Fixed Steady for a
Harrison lathe that can be easily adapted
to suit many other machines.

On Sale 28th December 2018

Model Engineer 7 December 2018
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THE JANUARY ISSUE, NUMBER 276,
OF MODEL ENGINEERS' WORKSHOP
WELCOMES THE NEW YEAR:

Pete Barker makes worm gears for his
Versatile Dividing Head.

MODEL ENGINEERS’
=

Katrina Bhowruth reports on a skills
workshop with Gateros Plating.



ME Vertical Boiler -

®
the Boiler.....

LU

A project
aimed at
beginners
wishingto &
develop their
skills or those requiring a
robust vertical boiler for
the running or testing of
small steam engines.
Martin adds the lagging
and banding to the boiler
shell.

Continued from p.766
M.E. 4600, 23 November 2018
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Constructing

Laggmg and
banding - Item 21 x 3

@5 x 8 Brass (fig 51)

Fit the smokebox and firebox
to the ends of the boiler barrel
and measure the distance at
several locations around the
circumference between the
edges of these two items.
Take the smallest measure-
ment and cut 24 strips of
4mm thick hardwood 11.1mm
("6 inch) wide to this length.
Taper the edges (see drawing)
by rubbing them on abrasive
paper laid on a flat surface.
Both sides need to be tapered
by the same amount resulting
in one side being reduced in
width to T0mm.

This profile will result in no
gap being visible when the
strips are placed side by side
around the circumference of
the boiler barrel. Also, you will
find the horizontal distance be-
tween the boiler bush centres
will fall on the edge of a strip.

Fitting the lagging strips
With the four boiler barrel
bushes facing you:

+ Lay a lagging strip vertically
against the barrel and push
sideways to the right against
the left-hand pair of boiler
bushes.

» Mark a half circle at the point

of contact in pencil.

With a round file remove the

waste checking frequently for

a neat fit so that the strip sur-

rounds the bush for half its

diameter. Keep in place with a

rubber band in the middle.

Repeat fitting a strip to the

right-hand side of the left-

hand pair of bushes.

« Fill in with complete strips,
holding with the elastic band,
until you arrive at the next

Silver Solder Fillets

Band Clamp

15°
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=

Banding end - 1st stage

b= |
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Banding end - 2nd stage

Silver Soldering Jig
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Banding 225WG Brass
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24 Strips Required

[ 25
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Flg 51 Laggmg

Lenﬂth ?N

strip that needs profiling
on its right-hand side to fit
around the right-hand pair of
bushes and repeat.

« Fit a strip to the other side
of the bush and profile in the
same manner on its left-hand
side so that it meets the adja-
cent strip with no gap.

« Continue filling in whole
strips until you arrive at the
last strip.

* It may be necessary to adjust
the fit of the whole set of
lagging strips by lightly sand-
ing the edges of the straight
strips so that there are no

gaps.
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« Cut a strip of paper 10mm
wide along the length of A4
paper. Wrap this around the
outside of the wood lagging
and mark to give the actual
circumference. From this fig-
ure deduct 4mm which is the
length that the banding will
need to be cut (photo 110).

With the four boiler barrel
bushes facing you, carefully re-
move the strip to the left of the
left-hand vertical pair of bush-
es. Number its back to maintain
its orientation, continue work-
ing to the right sliding them
out one by one from the rubber
band, numbering as you go.

Apply two light coats of
good quality yacht or similar
varnish (photo 111). Allow to
dry thoroughly.

Cutting the banding
12 x 1 inch Brass 22SWG
Hold the 22swg brass strip

Setting up bandinj on jig.
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down to a clean flat surface
with masking tape along one
edge, and with a sharp scrib-
er carefully mark three lines
5mm apart. Using a pair of
sharp snips, which | find are
best controlled with one leg
clamped in a bench vice, cut
three 5mm wide strips from
the length. Mark off and trim to
length each of the strips to the
figure calculated from the pa-
per strip (length between end
of paper strip and mark less
4mm). Wear a pair of stout
gloves and with abrasive paper
remove any sharp edges that
may have been formed by the
cutting. Put to one side.

Machining band clamp
@1/4 inch Brass

Hold in a self-centring or collet
chuck with 12mm protrud-

ing. Face off, centre drill, drill
2.1mm diameter x 10mm deep,
drill 2.5mm diameter x 4mm

deep. Turn 5mm diameter x
10mm. Part off 8mm long.
Repeat twice. Put to one side.

Silver solderin%
band clamp to band

A simple jig made from mild
steel comprising of a finger that
is held to a piece of flat plate

by a M6 screw will be required
to hold the band clamp to the
band for silver soldering (see
fig 51). The drawing shows the
general layout and proportions
required and, as it will most like-
ly be made from what is avail-
able, no sizes are given.

To prevent the silver solder
from flowing between the
article being held and the jig
guide bar and clamp surfac-
es, | find coating the holding/
aligning faces with Tippex (or
equivalent) very successful.
Alternatively, Jan-Erik Nystrom
suggests ‘blackening the
clamp area with soot from a

Strips held with rubber band.

Setup for silver soldering.

candle flame as a precaution
— silver solder won't flow and
adhere to a sooty surface’ and
the technique seems to work
very well for him.

Place the band clamp on top
of the two ends of the band so
that it is central to the width
of the band and the ends of
the band are midway along
the length of the clamp. Check
with a straight edge that the
band edge forms a straight
line (photo 112). Apply flux to
both sides of the band clamp/
band ends and stand the jig so
that the joint is accessible at
the top. Drop a 4mm length of
1.5mm silver solder (55%) into
the groove formed between the
round clamp and band. Heat
the flux to boil off the water
keeping the silver solder in po-
sition with your scratch stick
(photo 113).

Apply the heat from below
directing the flame mainly
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Silver soldering completed.

To prevent the silver solder from flowing
between the article being held and the jig
guide bar and clamp surfaces, | find coating

the holding/aligning faces with Tippex
(or equivalent) very successful.

at the body of the jig in the
area of the finger. Directing
the flame for too long at any
part of the band will destroy
the thin material. Continue
until the solder flows. Allow to
cool. Remove from the jig and
pickle for 10 -15 minutes, then
rinse in clean water. Repeat
for the remaining two bands
(photo 114).

Tap the pre-drilled 2.1mm
hole to M2.5. Hold the band
close to the joint, cutting
through with a junior hack-
saw, so that the side with the
2.1mm hole measures 4mm
long and the remaining side
with the M2.5 thread becomes
4mm less the width of the saw
cut. Deburr with a fine file.
Repeat for the remaining two
bands (photo 115).

Clean up the bands using
fine abrasive paper.

Fitting lagging and bands
Confirm the varnish has thor-
oughly dried. Replace the
lagging onto the boiler barrel,
following the numbered order
and holding them in place with
a rubber band temporarily.

www.model-engineer.co.uk

Fit one brass band flush to
each end and the third in the
middle of the lagging with the
joints inline vertically at the
rear, securing each one with a
M2.5 x 10 stainless set screw,
trimming to length as required
(photo 116).

®To be continued.

Having completed the boiler
itself we shall now make a
start on the boiler fittings. Lagging installed.
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7% Inch Gauge

Riding Trolley..

Jon Edney
makes
ariding
trolley for
his garden
railway.

Continued from p.724
M.E. 4599, 9 November 2018
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The superstructure

For the visitors and
passengers of the railway the
frame and suspension are

not seen — and of no interest.
What they see and sit in is the
superstructure. At the start of
this series | told how | went
through some iterations to

get to the current design -
especially regarding height.
The current size seems to
work well for one adult or two
(or sometimes three) children.
It is just a wooden box and
when | completed the first one
and painted it blue | decided it
looked very boring. So, | added
a number of cosmetic features
to give a rather attractive truck-
like exterior. More of that later.
First, we need to build our box.
The basic construction of the
box is shown in fig 10 and the
detail planin fig 11.

This is a wood-work project
requiring pretty basic tools
and skills. The box floor and
seat are made from plywood
and the sides from MDF
(medium density fibreboard).
The structure is held together
and mounted on softwood
battens. The first step is
to cut out all the pieces as
shown in photo 39. These are
then joined together using the

e

A wonderful way to spend a Sunday afternoon.

battens. Panels are attached
with screws and glue to form
the basic box as shown in
photo 40.

At this stage the upper
edges of the box have been
rounded using a router. The
corners are not filled and
the joint would be visible if
painted. However, this does
not matter because eventually
the corners will be covered
over (and protected) by the
external cosmetic metalwork.

Once constructed the
box can be painted. Special
attention needs to be given

to the upper edges of the
MDF which soak up paint like
a sponge. One good coat of
wood primer is sufficient for
the sides but these edges
need three coats to prevent
the top coat disappearing
when applied! | painted the
box with simple non-drip gloss
paint. You can use something
stronger if you prefer.

The couplings are mounted
on two ‘buffer beams’ which
are just pieces of softwood
suitably painted and bolted
to the front of the frame, as
shown in photo 41.
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GARDEN RAILWAY |

At this stage a trial 724.0
construction can be made to 455.0 20 x 45 batten

the frame and the cosmetic /_4.mtmal;
features can be added. |
almost need to apologise for - 415.0 - 970 e

the simple method of getting \ \
the planking effect. | just

[ 10mm PI -
used a long ruler and a felt-tip 45{.0 ;

pen (e.g. Sharpie). This tpo_k 10mm Ply 250.0
about three minutes but it is

quite effective in practice.
This trial assembly is shown
in photo 42 and the cosmetic
metalwork in photo 43. This
metalwork comprises four 295.
pieces of (1) 40 x 40 x 3mm
angle suitably cut, drilled,
countersunk and painted

prior to attaching to the four
corners and (2) four pieces

of 3mm x 20mm bar with 45
degree ends to provide a truck
like side appearance. The
exact size of these features 750.0 455.0

M 724.0

0 13mm MDF 13mm MDF
365.0

2915.0 13mm MDF 13mm MDF

is not too important providing Fig 11

they are all the same.

Adding the buffer beams to the frame. Ianking the easy way!
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Decorative metalwork.

| painted with red oxide primer
and then sprayed with regular
black satin aerosol paint as
shown in the photograph.

Final adjustments

Once assembled the wheels
should run freely in the roller
bearings. It helps to smear a
bit of grease on the bearing
during assembly. Ideally there
should be a small clearance
between the end of the axle
and the end plate of the
suspension unit. Because of
the use of black steel angle,
there is the potential for lack
of clearance due to the fact
that the mounting might not be
precisely square. This occurred

on one of my axles and |
resolved the issue by inserting
shims between the end plate
and the support angle pieces.
This is shown in photo 44.

Once adjusted the truck
should be literally ready to roll
(photo 45). | now have three
matching trucks and a driving
truck based on the same
frame. That has reached the
limit of traction for my battery
powered locomotive which
means | have another project
to upgrade it. And so it goes
on. But I am looking forward to
seeing a lot of happy children
next summer.

NEXT ISSUE

Great Orme Tramway

Graham Astbury takes a trip on the
unique cable hauled tramway in

Llandudno, North Wales.
Echills Wood

Brian Baker looks back at the Standard
Gauge Locomotive Rally held at the
Echills Wood Railway during the summer.

Vertical Boiler

Having completed the main structure

of the Model Engineer vertical boiler,
Martin Gearing moves on to discuss

the boiler fittings.
LOWMEX 2018

Julie Williams recalls the highlights of
the recent Lowestoft Model Engineering
Exhibition, the biggest and most varied
exhibition of its kind in East Anglia.

Content may be subject to change.
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Adrian
Morley
recalls the
life and key
contributions
to model engineering
of Ken Swan.

www.model-engineer.co.uk

ennedy Swan was
Kborn on 19th of April
1930 in Blaydon
near Newcastle upon Tyne,
the only son of Florence
and Tom Swan. His father
worked as an engineer/fitter
at Hawthorn's, a locomotive
building firm, and at a number
of locomotive sheds. At an
early age Ken built boats and
aeroplanes and then moved
into making locomotives. His
father, a model engineer, built
locomotives to 3% inch gauge
and deplored Ken's move
into 7% inch. His wish to join
Blaydon locomotive shed was
vetoed by his mother and he
started work at Hawthorn's
on Forth Bank. Too young to
train as a draughtsman, he
became an office assistant. He
seems to have gained plenty
of practical experience and
recalled working a lathe in a
machine shop largely staffed
by women. Within a short time
he was setting up their lathes.
When National service
loomed he opted for the
merchant navy where he
trained as a ship’s engineer
in the Ellerman Line. He
served some five years on
steam driven vessels and
his early model locomotives
were largely made at sea. Ken

married Doris in 1953 and
bought a new house in Dipton
Way, Lowfell in which they
remained throughout their
married life.

He started work at Vickers-
Armstrong'’s in Newcastle as a
fitter and subsequently trained
as a draughtsman. He seems
to have gradually moved into
design and was called on
to design the more difficult
parts. Model engineering
remained his major interest
and he recalled how one of his
models was spotted at local
exhibition by someone on the
staff of Wallsend Polytechnic
who said that he wanted the
man who designed and built
this to teach their apprentices.
He remained as a lecturer at
Wallsend until retirement at
the age of 58 following a mild
stroke from which he made a
complete recovery.

For many years Ken and
his wife Doris ran a model
engineering supply business
centred on models he had
designed and built (Sheila,
Bridget, Jessie, Wren, Koppel).
He tended to part build
locomotives and to pass them
on to others for completion
but not before he had
published plans noted for their
meticulous attention to detail
and lack of the errors which he
deplored in the works of some
other well-known designers.
His engines were made to
last and he recalled going
around tracks picking up parts
which had fallen from other
designers’ engines. His Koppell
ran for some 20 years until the
wheel treads were concave
and he put on new tyres.

In the 1990s Ken was
approached by the Friends of
Beamish to build a miniature
railway. The wooded steep
slope was clearly unsuitable
for a conventional 7% inch
railway but there were
possibilities, despite a slope
of 1:10. Ken had already
designed and built a rack

Ken Swan 1930-2018

locomotive based on Koppel
and Orenstein plans which had
been successful tested on a
rack track at Buxton so work
started on a rack railway.

Throughout the 25 years
of Beamish Model Engineers
Group (BMEG) Ken has
provided both leadership
and design. His memory for
engineering detail and of
locomotives was prodigious.
The unique achievement of
the 7% inch rack railway is
widely recognised in the model
engineering world and the visit
of the prestigious Heywood
Society was an indication of
their regard for Ken.

In the early days of
BMEG Ken's wife dispensed
refreshments as well as
running part of Ken's materials,
castings and plans business
from which many of us
benefitted. Tragically he lost
two of his four children but has
been fortunate in the support
of his son John in the illnesses
which clouded his last few
years. Despite loss of memory
he retained an encyclopaedic
fund of information about
his locomotives and their
function. He will be missed
by those of us who relied on
him for advice and materials
willingly given and the lunch
breaks at which we discussed
everything from the future of
BMEG to the failings of Webb
Compound locomotives. His
plans and castings have gone
throughout Europe, Australasia
and America. Bridget, Wren and
Koppell are the most popular
and have been taken on by
Polly Engineering. There can
be no better memorial than
the fact that these examples
of his skill as a designer will
continue steaming around
tracks throughout the world for
years to come.

With thanks to lan
Spencer, John Lambard, Jim
Duncan, Les Paul and James
Mountjoy for information and
corrections. ME
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Graham
Astbury
reports
on the
trials and
tribulations of rebuilding
their ageing raised track.

=
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Setting the height for the shttering to align with the turntable.

The new track foundation
We employed a contractor with
a small excavator to pull out
the old steel ‘A’ frames along
with their concrete footings
and, following the line of these
‘old' track supports, excavate

a rough foundation trench
(photo 8). Members then
followed behind, hand trimming
the trench as required, to fix
the shuttering necessary to
establish the required levels
and transition curves, to allow
the foundation concrete to be
poured (photo 9). Whilst this
was carried out, it became
evident that we had a blocked
land drain and this had to be
excavated and a replacement
drain pipe installed (photo
10). With this all complete, a
start could be made on the re-
building (photo 11).

~— »

i L ]
Shuttering to bridge

Shuttering was placed all
around the track in a quite
straightforward manner, until
there was a small problem of
tree roots. The issue of the
tree roots was identified at
the survey stage. The roots

e

the large tree roots.

PIIing the old ‘A’ fames out of the ground.

PART 2

Renewing the Raised
Track at Bradford MES

located were very substantial
and advice was sought to
avoid cutting these as it
would in all likelihood lead to
subsequent and costly failure
of the tree(s). The approach
taken to bridge the roots was
made so as to allow continued
tree and root growth whilst
isolating the track foundation
from the associated

ground movement as far

as reasonably practicable.
Therefore, we decided to
bridge the roots with concrete
lintels and avoid a lot of
potential trouble (photo 12).
Provision was made for fitting
the expansion joints, regularly
distributed along the track
(photo 13).

Finally, with all the shuttering
in place it was time to pour
the concrete. There was a
(very) brief thought that the
members could wheelbarrow
it all round the track but since
the estimated quantity of
concrete amounted to 14 cubic
metres, it was agreed that not
only could we not find enough
wheelbarrows to shift this
quantity in one morning but
also there were not enough
members left to tamp it. As the
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track is around 400 yards from
the entrance to the woods and
the ground is somewhat soft,
it was decided that it would be
worthwhile to hire contractors
who would use a concrete
pump to deliver the concrete
all around the track (photo
14). The decision to hire the
labour and the pump proved
to be a wise one, as the entire
job was completed in less than
four hours. The pump arrived
along with the contractors
early in the morning and
pumping soon started, moving
all around the track, starting

at the station, passing the
clubhouse and returning to the
steaming bays, tamping as the
concrete was laid (photo 15).
The concrete had been poured
just two weeks after the initial
demolition had started and
was then allowed to cure for
several days.

The block-work

The concrete blocks were
delivered to site at the end
of October. The concrete had
now set, so the alignment of
the track on the foundation
was marked out so that the
block-work wall could follow
the transition curves from the
straights to the curves. After
the location of the wall was
marked out, we employed a
contractor to build the wall
who, despite no experience
of building railways, was well
versed in block-laying. He
started at the station so that
it would be aligned with the

The bridges over the tree roots.
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existing turntable leading to
the steaming bays (photo 16).
The wall continued all around
the track foundation, with two
small bridges over the tree
roots being built in with lintels
(photo 17).

The laying of the blocks
proceeded in both directions
away from the station and
gaps were left in the wall at
regular spaces. The track
is located in a large area of
woodland, which is rich in
wildlife, so the holes were

Laying and tamping the concrete up to an expansion joint.

left in the lowest level of the
wall for the benefit of the
wildlife, allowing multiple
points of access and egress
from within the track 'circle’
(photo 18). Again, the decision
to use a contractor proved to
be beneficial as the building
only took a few days. This
was fortunate because at this
time the weather decided to
become rather unsympathetic
to our cause and we had
some early snow. However,
this did allow us some time

Starting theblock work from the turntable.

TRACK BUILDING |

to continue making fishplates
and rail chairs indoors, as well
as drilling the plastic sleepers
and making the super-
elevating spacers.

®To be continued.

Next time, we finally get
around to laying the sleepers
and track!
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oad steam 2018 started
. R earlier this year with
Martin the Beamish Great War
Wallis takes Steam Fair, a four-day event in
his annual early April with road vehicles,
engines and trains in steam
look at the from the period up to 1918
summer (photos 1 and 2). The Beamish
season of road steam on site was an admirable setting
the rally field. to get a flavour of the roads
and railways of the Home
Front during the Great War.
Displays included a school,
Driving the wood sawing was Marshall No. 171
844

4 # P g

Amongst the demonstrations at Beamish was wood sawing; note the period costumes worn by the driver and operator.
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field hospital and canteen.
Predating the Great War
was Fowler No. 8726, WD Boer
War B5 engine (photo 3). The
restoration was excellent,
not overdone, with it still
carrying many of its ‘war
wounds’ — bent spokes, dents
in the belly tanks and worn
fairlead rollers — and without
doubt the engine had had an
extremely hard life. Research
and restoration suggested that

34 of 8NHP built in 1889.

during its military life parts of
perhaps ten different engines
were swapped about to keep
it going. No. 8726 was never
an armoured engine but it had
back wheels taken from an
armoured engine and the front
wheels from another engine.
The Great War theme at
Beamish was considered
incompatible with model
road steam so there were no
models to photograph but it
was certainly an impressive
day out nonetheless (photo 4).
Another interesting ‘away
day’ was an early spring visit
to the Thursford collection
in North Norfolk. Thursford,
originally founded as a
road steam and mechanical
organ museum, has very
successfully expanded
in to the ‘Christmas
Market experience’. As a
consequence, a portion of the
museum, that was occupied
by the ‘reserve’ collection, was
treated to a deluge of large
snowmen, Father Christmases
and a whole host of similar
paraphernalia. This area of the
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museum retains its Christmas
theme all year around.
Out of season the reserve
collection is closed to visitors
but, happily, is open for
enthusiasts on ‘Founders Day’
where a large collection of
‘hedgerow condition’ engines
may be viewed.

The second Bank Holiday
in May is the traditional date
of the Strumpshaw Steam
rally near Norwich; a good
rally for Model Engineers,
there were over 50 models in
attendance! A model | have
not photographed before was
a very fine Fowler BB1 4%
inch scale ploughing engine,
Victory (photos 5, 6 and 7).
Dave Edwards started the
engine many years ago but
only patterns, boiler and gears

www.model-engineer.co.uk

&t

were completed before it was
sold. Happily the building
recommenced in 2010, the
majority of the work being
undertaken by Mick Cox. Mick
quickly discovered that only a
portion of the drawings were
with it, the remainder having to
be sourced from The Museum
of Rural Life (MERL) at
Reading University. The model
is owned by J. Mann.

The 2018 Weeting rally was
special as it marked the 50th
Anniversary of the show, a
memorable weekend not only
for the great show but also for
the very hot weather.

Your author was very pleased
at the Weeting rally to renew
his acquaintance with Burrell
3130 (photo 8). The engine
was built in 1909, has three

A beautiful 4% inch scale Fowler
ploughing engine at Strumpshaw.

speeds and is rated at 10 NHP
for direct ploughing in New
Zealand. Other duties included
thrashing and road haulage.
No. 3130 was previously rallied

The bevel gear and reduction drivet the winding drum under the boiler.

OUT AND ABOUT |

in Great Britain in 1996 — 98; its
current return to this country is
to encompass a major overhaul
and to attend the Great Dorset
Steam Fair - also holding its
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Burrell 3130 built at fhetford to ‘special order’ and exported to New Zeéland.

50th Anniversary in 2018. The
engine was bought in 1942 by
the Hawkins family for forestry
work and driving a sawmill and
has remained with the family
ever since.

Previously photographed in
Out and About is another Burrell,
this time a 4 inch scale model
of Dolphin built by Dave Tucker
(photo 9). The workmanship
and attention to detail on this
model is superb and it ran every
bit as well as it looked. The
model is scaled from Burrell
10 NHP Showmans Scenic
No. 4030, Dolphin built in 1925
to drive the new Orton and
Spooner Diving Dolphins scenic
ride. Few models can have
been so carefully researched
and executed, an example of
which is in the colour in which
it is painted. What was believed
to be the correct Burrell
maroon was used first, then
subsequently it was discovered
that Mike Dreelan, the owner of
the full size engine, had had his
own paint specially blended to
match some original coloured
paint found under a fitting
during his restoration. The
model was duly repainted!

Your Author made a very
pleasant visit to a West Country
rally at Powderham Castle near
Exeter, run by the Crash Box
and Classic Car Club of Devon.
There was an excellent steam
section together with a number
of vintage vehicles.

A large model in 6 inch scale
at Powderam Castle was a
single cylinder Burrell built
in three and a half years by
David Greenshields (photo 10).
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The model has a ‘Page’ boiler
purchased when he ceased
trading and has a cylinder and
other assorted castings using
the Ragsdale patterns. It is
good to see the way a variety of
castings and components have
been grafted into a fine looking
model.

Model traction engine
enthusiasts are likely be
familiar with Steam Traction
World (STW) models who
manufacture kits for home
assembly with just hand tools.
STW purchased the road

sources was a great credit to the builder.
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Burrell 3381 built in 1912 as a convertible, being provided

This single cylinder Burrell built from parts from a variety of

A superb 4 inch scale DCC scenic showmans engine; the canopy

signwriting is directly scaled from the prototype, Dolphin.

steam side of Modelworks,
who did kits for both traction
and railway engines. STW very
successfully re-worked the
original Modelworks 4 inch
Burrell and went on to expand
their range to include both a
4 inch scale DCC Showmans
engine and the 6 inch Foden
steam wagon. Photograph 11
is a very fine example of an
original Modelworks Burrell.
The model is called Missy
which is Cornish for ‘Our
Engine’ and was finished 12
years ago. She is owned by

with two sets of wheels, one for road rolling and the other for

general haulage work.

Avery fine 4 inch scale Modelworks Burrell which pre-dates
Steam Traction World.

Buzz Hope-Inglis who also built
the water bowser and drop side
wagon.
There were plenty of full

size engines at Powderham
Castle; of particular interest
was Burrell 5 NHP three speed
engine builtin 1912 as a
convertible (photos 12 and 13).
Usually such engines survive in
roller form with the agricultural
or road haulage wheels
removed many years ago, but in
this case surviving in the road
haulage guise.

®To be continued.

2

Note the spigots to fit the rear roller scrapers.
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Technologie sans Frontieres

Dr. Ron Fitzgerald looks
at English and French
locomotive design in
the second half of the
nineteenth and early
years of the twentieth
century.

Continued from p.711
M.E. 4599, 9 November 2018

‘The Nord, the Midi, Paris-
Lyons-Mediterranean, the
Ouest and the Est have
adopted six coupled types...
The Baden lines are worked
by these engines... It was
for these lines, indeed, that |
designed the first of the six-
coupled types. The Gotthard
expresses are worked by
four-cylinder compounds

of the same type built at
Winterthur; Roumania has
also ordered some twenty
engines of the same general
type... The locomotive
drawings were made by

the Société Alsacienne de
Constructions Mécaniques
(S.A.C.M.) and the engines
were built at their works at
Belfort. Alfred de Glehn to
Charles Rous Martin.
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P. L.M. Pacific 6001

workshops of the PL.M.

constructed two Pacifics
intended to evaluate the
merits of the compound
versus superheated-simple
expansion question. The
compound, 6001 (photo 102),
was built to the established
pattern of de Glehn outside
high pressure cylinders and
inside low-pressure, each
driven by its own Walschaert’s
valve gear. Piston valves with
inside admission controlled
the steam distribution but the
low pressure cylinder cut-off
continued to be fixed at 63%.
The boiler had a round-topped
firebox with a wide grate.

The second machine,
Pacific 6101 (photo 103),
had four simple expansion
cylinders placed en batterie
above the bogie and under the

I n 1909, the Paris

PART 22

smokebox. The valve motion
was again Walschaert's

and the cylinders had

piston valves although the
diameters were considerably
smaller than those used

in the P.O. 4500 and 3500
series. The boiler had the
same characteristics and
dimensions as the sister
Pacific 6100, but was fitted
with a Schmidt fire-tube
superheater of 28 elements.
The boiler pressure was
reduced from 16 bar to 12 bar
(227 p.s.i. t0 171 p.s.i.).

The two locomotives
operated from Laroche depot
which enabled comparative
tests to take place. At first
these tests favoured the
simple expansion machine
which showed combustion
economies of 13.5% at
95 km/h hauling 750 tons
falling to 5% with 1,000 tons
at 80 km/h. On the basis
of these results thirty more
simple locomotives of the
type followed but at this
point it was decided to apply
the superheated boiler to
the compound 6100. The
superiority of superheated
steam and compound
cylinders was demonstrated
overwhelmingly, coal
consumption was 31% less

P. L.M. Pacific 6101

and the water consumption
30%. These spectacular
economies were not accepted
unequivocally and it was

felt that in part they might

be attributable to the higher
boiler pressure of 6100.

For this reason a second
series of simple-expansion,
four-cylinder Pacifics were
constructed but with the
boiler pressure raised to

14 bar. They still could

not equal the superheated
compound and in 1912, a
series of compounds were
built numbered 6011-6030
incorporating 6100's pattern
of boiler and superheater with
pressure raised to 14 bar. The
compound cylinders however
were rearranged en batterie
over the bogie and below the
smokebox. Subsequently the
earlier simples were rebuilt

to the same pattern. These
locomotives formed the
template for all subsequent
PL.M. Pacifics which
ultimately reached the
satisfying total number of
462. The same design became
the basis for a 4-8-2 version
which, after initially falling
short of expectations, became
one of the three classic
Mountain Francaises classes.

®To be continued.
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Lathes and mo
for Beginners

Graham
Sadler makes
the second
useful item -
a slitting saw holder.

Continued from p.782
M.E. 4600, 23 November 2018

g, 12 AT o
() 3 A e o ;

Slitting saw holder

Slitting saws are simple discs
of high speed steel with a bore,
having teeth cut in the outside.
They need a slow speed. A
typical saw is about 80mm
diameter and would be rotated
at about 100rpm with a lot of
cutting oil. Their small mass
causes a rapid build-up of heat
which will rapidly degrade the
saw. You should apply a gentle
yet positive feed to avoid
snatching and never stop the

Slitting saw arbors, Morse taper, R8, ours and the failed telescopic type.
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saw in the cut - a sure way to
damage the blade. They should
not be used for climb milling.
Many have a keyway for extra
force when rotating but |
have never had any problems
without the use of a drive key.
They are used to slit and cut
off material but are also useful
to make slots in say the end
of rod type components. They
are purchased according to
width - my stock ranges from
a fragile 0.4mm to the thickest
at about 2.5mm.

Photograph 141 shows
three different forms
of holder. The first is a
commercial R8 holder. The
second | made a long while
back as soon as | got a miller
by using a commercial No. 2
Morse taper arbor (a bar which
is used to mount a cutter or
some piece of work), which
had a shank fitted with a
roll pin (a pin used for fixing
component by being forced
into a tight hole; they are
hollow, and split, so they can
always spring to fill the hole).

All taper tooling used in
milling machines or in the
lathe spindle must always be
locked with a draw bar, a long
bolt which passes through
the spindle locking the arbor
in place. This is especially
true when using Morse taper
tooling. A lot of force is needed
to eject the arbor, which is
the main reason | got milling
machines with R8 tapers in the
spindle. Unlike any Morse taper,
these only require a gentle tap
to dislodge them. Many good
quality milling machines with
Morse taper spindles now
have some means of ejection
without the use of a hammer to
eject the arbor.

PART 28

re

The third example in
the photograph is a small
commercial product. This
has a set of sprung centre
tubes to enable it to cater
for slitting saws with bores
other than the standard 1 inch
(25.4mm) or % inch (22mm)
diameter. The sprung one has
the disadvantage of not quite
holding the saw on centre due
to the clearances needed in
the tubes.

Smaller bore saws tend
to have a smaller outside
diameter, limiting their depth
of cut, so in my opinion the
bigger ones are best. | have
some small saws which are
only the same diameter as the
body but most of my saws
have 1 inch bores. As slitting
saws usually do not cut on the
full periphery (they should)
anything which induces
extra eccentricity should
be avoided. For this reason,
ours will be to a fixed size. |
had to remake mine as the
eccentricity was bad and, in
addition, the countersunk cap
screw securing the saw had
disintegrated and | had to saw
through it to remove the saw -
obvious in the photograph.

While an arbor can be
purchased you have probably
realised that | feel it's better
to make what equipment you
can and save your money for
things you can’t make, like the
saw itself! In any case it's a
good turning exercise.

The width of the cap and
body in fig 31 can be made
bigger to cater for wider saws.
This design allows for saws
up to 5mm but if you get the
saw type which resembles
a side and face cutter then
multiple cuts can be made
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to make a slot wider. | would
suggest your first saws
should be 1.5mm and 3mm
(“4s inch and % inch).

As with many projects,
there’s more than one way of
doing it so either turn the cap
and body from one piece or do
as | did and fabricate.

To make the body as one
piece use a piece of 30mm
diameter steel 60mm long.
Face then centre drill for
tailstock support. Use your
new roughing tool followed by
a knife tool to turn the shank
down to 12mm. The length
is not too important. For the
fabrication, | faced the body
then drilled 11.5mm. The
12mm shank was skimmed
to fit this. Doing it this way
provides a small location
shoulder and makes the silver
soldering easier.

| cleaned the lot with new
abrasive and then cleaned
with cellulose thinners, before

fluxing well using Tenacity No.

5 flux (formulated for higher
temperatures and stainless
steel). | find this flux for steel
fabrications is better than
the Easy Flow (slightly lower
temperature type). | left a
gap between two firebricks
and stood the assembly over
the gap allowing heat to be
concentrated underneath.
Always try to avoid direct
heating of the solder when
applied as a cut length as its
small mass will cause it to
melt quickly and some of the
alloy can boil away causing
the melting point to increase
and reduce fluidity of the
solder, which can resultin a
poor joint.

The solder was cut to a
small length and set on the
boss next to the shank. My
Sievert propane 2942 burner
made short work of the
heating to dull red hot. When
the flux flows like water it's
almost ready and you will see
the solder flash (suddenly
melting and penetrating
the joint). Photograph 142
shows the front face and the
penetration of the solder.
Perhaps | made a mistake
here by not fluxing the front
face but the full penetration
by the solder is obvious
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(although the photograph
does not quite show this).
Avoid the temptation of
quenching the assembly to
rapidly cool it as this can
cause micro cracks in the
joint, seriously reducing its
strength.

Clean up with abrasive tape.
Grip the shank in the three
jaw, drill and tap M8 (photo
143) then turn the shoulder
to 5mm long and a good fit
on a slitting saw or get it to
25.38mm or 0.999 inch or,
dependant on your slitting
saw, just a trace over 22mm.
When turning the boss part,
angle the tool 5 degrees
towards the chuck and cut
into the shoulder, then feed
outwards. It is better to go to
within 3mm of the edge so

R

The penetration of silver solder on the face of the body.

Drilling the 11.5mm hole for fabrication,

showing how a sharp drill cuts.

making a slight dishing. This
will ensure the saw is clamped
by the outer edge, and it will
run true, and remove the
possibility of a thin blade
fouling on the root radius -
previously discussed with
relation to tool grinding.

For the cap, begin with a
length of 30mm diameter
bar 14mm long. Grip in the
three jaw chuck and face
it. Reverse, bed down on a
parallel and face again. Drill
the centre 8mm diameter
then use our boring bar to
turn the pocket as we did for
the die holder. Grip internally
by the bore to produce the
countersink, which is best
done by setting over the top
slide to 45 degrees and boring
to avoid chatter, inevitable

for a countersink of this size
without an expensive tool. We
use a countersunk cap screw
to secure the saw as it fits
below the surface and makes
the tool more versatile. Fit a
decent quality cap screw. |
purchased a pack of 5 from
eBay and will discard any as
soon as it becomes worn by
the hex key. | don’t want this
arbor to be ruined getting the
saw out!

®To be continued.

The last of our three
useful items will be a
simple headstock dividing
attachment.
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L&NWR 0-8-2T Heavy
Shunting Tank Locomotive

Chris
Rayward

describes the "
construction ‘. ‘
of his'D’

tank locomotive.

Continued from p.695
M.E. 4599, 9 November 2018
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he slide shaft material set up in the
lathe to turn the oval section.

Completing the valve gear
Making the yokeshaft or
slideshaft was quite daunting
as it requires some significant
milling for the slides
themselves and their slippers
or sliders (fig 2). The first task

PART 3

The set of handed slide shaft slides milled in steel with a CNC mill by a kind colleague.
They required cleaning-up prior to assembly but the accuracy was superb.

was to machine a piece of %
inch diameter steel bar to be
an oval in section and this
was done in the lathe between
the four jaw chuck and the
tailstock running centre. After
marking out and drilling the
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Section on
centreline

Slides
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Slide Shaft Blocks
Mat’l: 1/4” bronze
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holding centres in the outer
end, | set the round bar up to
be offset in the chuck. Then
I incrementally adjusted the
chuck jaws as | ran a clock
gauge down the length till it
gave a zero reading all the way
along. | machined an equal
amount from each side and
finished the meeting point with
a fine file and smoothed the
surface (photo 13).

The next parts to make
were the four slides and here
| sought the help of a willing
expert. | was talking to a
SMEE man at the Doncaster
exhibition about the task and
he kindly volunteered to make
them for me. He is a keen CNC
exponent and thought the
exercise would be interesting.
So, | supplied Nigel's sketch
and, after letting me have two
alloy samples, he made the
set of four as handed pairs
(photo 14). These also had the
location holes in them for the
centre bearing and the outer
pivot shaft extensions. Once to
hand, the parts were cleaned
up and | then machined the
four sliders from some % inch
thick bronze plate (photos 15
and 16). | did this task as a
continuous cut with an end mill
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on my milling machine using a
rotary table with a large plate
on top as a work table. It was
‘fun’ setting it up but the result
was fine. When completed, |
adjusted the arc radius and
used a drill and reamer to
make the pivot holes.

The next task was to set
the yokeshaft in the milling
machine and mill the four
registers for the slides to be
attached with 8BA bolts for
silver soldering, remembering
to add the shouldered centre
bearing first.

All went well but the
cleaning up operation took
some time with all the corners
and slideways to access. It
was now time to add the two
end stub shafts and check the
concentricity of the assembly
(photo 17). Happily, all looked
good but notice how much
additional material had to
be removed from the shaft
between the pairs of slides to
allow the valve gear to function
for both forward and reverse
gear positions. At this point
| also made and fitted the
reversing lever extension and
fitted it with a bolt and two
dowels to the left-hand end
slide.

Setting the slide shaft in
the chassis frame to do the
trial setting for the parts was
much more awkward than |
had been made aware of, as
with such cramped access any
conventional round bearing
bushes could not be held with
the usual small toolmaker’s
clamps. So instead, | made two
bearing blocks, ' inch thick
and about 1% inches long with
a Ya inch reamed hole near
their ends. These allowed me
to hold the blocks horizontally
further along the top of the
chassis. Eventually, | also
made two ‘Z’ shaped brackets
from brass angle and added
forked ends to go over the
shaft stubs to hold the ends
of the shaft. These enabled
minute changes in position to
be tried and after succeeding
in obtaining the right setting,
the main blocks were placed
vertically and marked through
the sides of the frame for the
fitting of permanent holding
bolts (photo 18).
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The author using a rotary table with a hefty plate bolted to it to hold
some bronze plate for milling the slide slippers. A small radial offset
also allowed the four pivot holes to be drilled and reamed.

\

A close up view of the slide shaft and the valve gear fitted to
the locomotive chassis. The simple lever on the right side is a
temporary means to adjust the forward and reverse settings
as the actual reverser is later attached to the inside of the left-
hand side tank.

The silver soldered slide shaft assembly being checked on the
lathe for concentricity. The extra clearance for the valve gear
was started by milling but completed with a file, due to the
close proximity of the slides themselves.

the two slide valves could be
positioned on their valve rods
to give the timing and all inlet
ports were uncovered just
as the pistons left the TDC
position (photo 19).

®To be continued.

lever is turned from forwards
to backwards gear. Eventually
the ‘golden’ check was
achieved. Eureka! Spotting
through holes in the frame to
secure the bearing material
was easy enough and then

The criteria for the exact
setting of the slide shaft
centre line is that when both
the pistons are at the front
and back dead centres, there
is no movement of the valves
themselves when the reversing

Another view of the chassis as taken to the Bristol ME exhibition once the valve setting had been achieved.
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Write to us

Views and opinions expressed in
letters published in Postbag should
not be assumed to be in accordance
with those of the Editor, other
contributors, or MyTimeMedia Ltd.
Correspondence for Postbhag should
be sent to:

Martin Evans, The Editor,

Model Engineer, MyTimeMedia Ltd,
Suite 25S, Eden House,

Enterprise Way, Edenbridge,

Kent, TN8 6HF

F. 01689 869 874

E. mrevans@cantab.net

Publication is at the discretion
of the Editor. The content of
letters may be edited to suit the
magazine style and space available.
Correspondents should note that
production schedules normally
involve a minimum lead time of
six weeks for material submitted
for publication.In the interests of
security, correspondents’ details
are not published unless specific
instructions to do so are given.
Responses to published letters
are forwarded as appropriate.

852

Small Hole Gauges
Dear Martin,
I have two sets of Moore and
Wright small hole gauges
which | have not used for
‘. avery long time. When |
came to use one recently
| was unable to rotate
the adjuster. | tried to
dismantle it by rotating
the slotted collar with a
micrometer adjusting ‘C’
spanner which happened
to fit — no luck. Then

| tried making a tool as
shown in the photograph.
Even this wouldn't rotate the
collar when holding the main
barrel by hand. So | drilled
a hole in a piece of wood
whose diameter was a tad
less than the barrel then cut
across the diameter. Using
this over the barrel, gripped
with pliers, allowed the collar
to be rotated with some effort.
I was horrified by the black
gunge in the threads. It was
only after heating with a hot
air gun that I managed to
remove the adjuster from the
barrel, revealing the extent of
the gunge. I tried just about
every liquid in my workshop
to soften the gunge namely
Gunk, lighter fuel, white spirt,
isopropyl alcohol and meths
to name a few. A soft baby
sized tooth brush and cotton
wool buds removed some
of the gunge on the internal
threads helped a little by
screwing the adjuster in and
out when soaked in Gunk. To
make matters worse some
of the gunge penetrated a
little way down the barrel to
the left of the adjuster in the
photograph. And | can see no
way of removing the rod which
adjusts the measuring balls.

I am wondering if anybody
else has experienced this
problem? And can anybody
please suggest some other
cleaning liquid which might
be better? | can only think
that the gunge was originally
some form of lubricating
oil or grease which has
congealed almost to the point
of being solid. At the moment
the gauges in each set are
unusable.

Roger Castle-Smith

Gear Cutting

Dear Martin,

During the last weekend | was
looking up a dividing problem
in a number of my several
‘gear cutting’ reference books
(I keep being tempted by yet
another book). | spotted an
appalling error and, on looking
at the others, found that in
about % of them (including
the ‘Model Engineer’ reference
book, but NOT in Alexander du
Pre’s book) there is the same
error. The error is that advice
on setting the dividing means
sector arms is commonly
some version of ‘set the sector
arms to embrace the number of
holes required on the suitable
circle of holes on the plate’.
The error as you will certainly
be aware is that this should
be ‘SPACES' not ‘HOLES' -

for example, if the setting is
referred to as ‘15 holes on a
48 hole circle’ — and if setting
the sector arms to 15 ‘HOLES'
(14 SPACES) the result will be
more, thinner teeth with an
‘oops’ at the end. The sector
arms in that case should

be set for 15 holes AFTER

the one with the detent pin

in it against which a sector
arm will rest, therefore they
‘embrace’ 16 holes but indicate
15 SPACES, which is what is
wanted. Whether anyone will
take notice is debatable, but |
wonder how many ruined gears
those errors have caused.

Peter King

Grinding Tools
Dear Martin,
Reading Graham Sadler on
grinding cutting tools and
studying his photographs of
the resultant chip formations
reminds me of a humorous
event we pulled years ago
at college. We were given a
workshop technology project
to investigate tool cutting
angles and chip formation for
different materials.

This was duly done but three
of us went on and produced
a second thesis entitled 'Chip
Technology' that had involved
visiting all the local fish and
chip shops and compiling
a report of size, colour,

consistency etc of their potato-
based products. | believe

it was well received by the
college staff, even reaching the
principal.

Peter Howell

The editor comments: This
reminds me of the reaction |
sometimes used to get when
describing myself as a ‘chip
designer’.

Oxy-propane

Dear Martin,

I am currently constructing a
boiler for Columbia, a Baldwin
4-8-4 of Martin Evans's design
that ran as a construction
series in Model Engineer

from October 1978 to June
1981. Because of the size

of the boiler, | am using oxy-
acetylene as recommended
by Alec Farmer in his book
Model Locomotive Boilermaking,
published in 1988.

Recently, a number of people
have recommended that | use
oxy-propane instead of oxy-
acetylene. | am unfamiliar with
oxy-propane, particularly as to
how it would be used in copper
boilermaking.

So | thought | would write
to Model Engineer and ask for
comments from the many
experts in copper boilermaking
who write for the magazine.

I would appreciate any and

all comments on the relative
merits of oxy-acetylene

and oxy-propane in the
construction of copper boilers.
Indeed, an article on this topic
might be of interest to many.

Please don't hesitate to
contact me via e-mail at
jrhannum1@gmail.com.

J R Hannum

Propane as a Fuel

Dear Martin,

| was reviewing a past issue
of Model Engineer (M.E.4553,
3rd February 2017) and came
across a letter from Graham
Astbury in the Postbag section
addressing issues arising
from a proposal from James
Wells in an attempt to employ
propane as a fuel gas in two-
stroke engines.
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His pronouncement that
propane is soluble in engine
oil is not entirely correct.

He omitted a very important
qualifier. What he should have
said is that propane is soluble
in mineral oil. Today there

is a vast range of synthetic
motor oils formulated

for internal combustion
engines (see http://www.
exol-lubricants.com/c/fully-
synthetic-motor-engine-gear-
lubricants-oils) including
two-stroke engines and

which are now widely used.
Indeed, some manufacturers
exclusively recommend these
lubricants. Synthetic oils
having predominantly ester
bases exhibit little, if any
solubility of propane gas whilst
those having polyolefin (PAO)
Group IV bases will absorb
propane usually to a slightly
lesser extent than pure mineral
oils. And of course, there are
mineral/synthetic blends...
Suffice to say, it's very much an
experiment to use synthetics
in a two-stroke engine but
careful selection of the grade
might be successful. There is
no formally named index that
reports these solubility levels
and the major lubricating oil
producers do not routinely test
for this characteristic so you're
on your own.

The chemical solubility
of propane gas in engine
lubricating oil will likely pale
into insignificance compared
to mechanical entrainment
of the gas in the frantic
aerosolised environment of
a closed engine crankcase
whilst it is operating (see
www.enginebuildermag.
com/2012/02/recent-
advancements-in-racing-
oils, www.hotrod.com/
articles/ctrp-0601-motor-
oil-tech-terminology, www.
highpowermedia.com/
blog/3733/oil-aeration and
www.dtic.mil/dtic/tr/fulltext/
u2/a801096.pdf).

Clearly Mr. Wells is a
man who seeks to ‘have his
cake and eat it’ i.e. a wet-
sump 2-stroke fuelled with
propane gas - well, if you're
reading this Mr. Wells, "GOOD
NEWS!!" - | can offer you three
experimental alternatives that
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may allow you to fulfil your
objectives:

i. aKadenacy (Michel
Kadenacy - Russian
inventor) 'Direct-Induction
two-stroke engine’, i.e.
there is no transfer port,
the inlet port is direct into
the working cylinder
(see: www.freepatents
online.com/2431266.
html, patents.
google.com/patent/
US2130721?0g=ininventor:
Kadenacy and patents.
google.com/patent/
US2131959?0q=
ininventor.Kadenacy),

ii. directinjection of the
propane into the cylinder
after exhaust port closure
- this would require
manageable injection
pressures if timed early
enough after 'EC,

iii. construct a'Scotch yoke'
two-stroke engine; in one
fell swoop the difficult-
to-lubricate gudgeon pin
is entirely eliminated but,
importantly, the underside
of the piston can be
completely sealed and
therefore can operate 'dry’
albeit that a small, metered
oil bleed will have to be
provided for piston-cylinder
lubrication.

There is no shortage of
engine inventors attempting
to ‘civilise' the two-stroke
and one of my past ‘Postbag’
letters detailed many of these
so | will not repeat any of them
here. One not mentioned |
recall employed 'end-to-end’
lubrication with extensive

sealing of all bearing elements.

I vaguely recall that cylinder
lubrication was achieved by
controlled bleed from the
gudgeon-pin although, of
course, this is not directly into
the area of the demanding
thrust-face of the piston so |
can't vouch for any problems.
If you wish to learn more,
contact the S.A.E. and they
may be able to index-search
their published papers.

One recent novel two-stroke
engine that has appeared
in the constellation is the
Ryger engine and, rarely, has

managed to achieve a degree
of commercialisation in the
form of a go-kart powerplant:
rygerengine.com/ryger-kart-
engine. The patent is more
revealing on the principle

of its internal operation:
patents.google.com/patent/
EP3128149A1.

Speaking of patents, a
previous ‘Postbag’ letter of
mine (M.E.4493, 17th October
2014, page 575, upper left)
was 'amputated at the knee'
(editing is a brutal game!)
which may have left some
readers a little puzzled since
it reads a little dis-jointed.

So if space permits I'd like to
include the 'missing’ block

of patents herein. This list,
however, will not be the
bottom of the well! No, no,

no - there are many, many
more intriguing mechanisms
that have been proposed
over the decades, the hey-day
being the 1930's through to
the 1940's (yep, the arrival of
the gas turbine snuffed much
of it out). To this end, | have
compiled the following list

of relevant US patents (not
exhaustive by any means).
Note: many of the stated
inventors worked for the major
aero-engine manufacturers of
the day (often the nominated
assignee) which begs the
question - how many of these
clever mechanisms progressed
to the hardware stage and
where are the prototypes now?
657,662A 1,639,333A
1,962,246A 1,962,530A
1,967,596A 2,044,581A
2,068,750A 2,077,157A
2,092,639A 2,093,442A
2,104,599A 2,122, 745A
2,160,444A 2,166,909A
2,174981A 2,184,839A
2,188,118A 2,199,655A
2,206,526A 2,209,014A
2,235,486A 2,256,094A
2,259,102A 2,264,484A
2,442,875A 2,533,558A
2,584,098A 2,675,79TA
2,877,663A 3,123,058A
3,308,797A 4,194,404A
4,336,723A 6,062,176A
6,769,384B2

These can all be viewed
in their entirety by googling
‘Google Advanced Patent
Search’ Note that you'll need
to use the Chrome browser
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otherwise they won't render
properly on-screen.

And speaking of things
'aero’ I'm hoping someone
might be able to help me. I am
researching a rather obscure
pioneering aviation subject:
multi-speed propellers (no,
not variable-pitch!) i.e. driven
via a change-speed reduction-
gearbox, as in a car! Does
anyone have any info (patents,
photographs, drawings,
articles, etc)?

Also, | am researching a very
rare German aero-engine, the
WW1-era RUMPLER 1,000hp,
28-cylinder radial aero-engine.
Again, all information greatly
received.

Please contact me direct at:
pyralog@yahoo.co.nz

Kind Regards, Andre Rousseau
(Auckland, NZ)

0dd Threads

Dear Martin,

Several (many?) years ago |
wrote ‘a letter to the Editor’
asking if anyone knew what

a 17tpi external thread hand
chaser was for — | have a
slowly increasing collection of
these antique tools for ‘inside
and outside threads'. There
were no replies and there the
matter rested. Then recently
whilst discussing a matter
with a client, | asked what the
thread was on a fitting and got
the answer “17tpi Whitworth
Left Hand — Fuel Gas Thread”.
Closer examination than
previously of the ‘outside
chaser’ in my collection
showed that it was indeed for
a left hand thread. Even closer
examination showed that the
top cutting face angle to the
front was clearly for work on
brass — the angle being about
85 degrees or so. | understand
that there are a very few other
‘odd’ left hand pitches that
are/were used for hazardous
gases/liquids — | have 23tpi,
25tpi and 27tpi, though what
they are for | do not know.
Anyone who has got these and
is also puzzled now knows
what they are for.

Regards, Peter King
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Roger
Backhouse %
discovers | /
the amazing ‘
Jacquard

Loom amongst other
fascinating exhibits.

nce, Macclesfield
had over fifty mills,
mostly working in

silk employing up to 12,000
workers (photo 1). The town’s
remarkable textile history is
well told at the Silk Museum,
with the world’s largest
collection of hand operated
Jacquard looms in the
adjacent Paradise Mill. Besides
machines there’s much here
about textiles and clothing
with a good archive behind the
scenes. Taken together they
make a fascinating visit with
much to interest engineers and
non-engineers alike.

History

Always a luxury product, silk
was much used for trimmings,
ribbons and buttons. Indeed,
button manufacture was the
main industry in Macclesfield
in the 18th Century, making
and wrapping holly wood
buttons (photo 2).

Charles Roe established
silk throwing to supply yarn
at a local water powered mill
in 1744. Weaving was carried
out in the garrets of weavers’
homes where light was
better but factories gradually
took over most production.
Powerlooms were introduced
in the 1820's, slightly later
than they were for cotton,
and Jacquard looms from the
1830's.

Raw material
Silk was known in China from
early times and that country
remains the world’s largest
producer. The Asian silk moth,
Bombyx Mori, is one of several
insects that produce a strong,
light, filament thread (photo
3). Originally only wild silk
was available but the Chinese
began cultivation feeding silk
worms on white mulberry
leaves. Later cultivation
spread to other countries,
notably Thailand and Italy.
UK produced silk was not
economic.

The silk moth’s thread
surrounds a cocoon and
is carefully unwound. Silk
threads came to mills as
‘books’ weighing around

Once mills like this dominated Macclesfield. Most processed or wove silk.

acclesfield’s Paradise
and Silk Museum

2kg. Threads can be several
kilometres long but are thin
-only 2.5 denier which is
almost impossible to see. (For
comparison, a human hair is
about 20 denier.) Whereas
wool or cotton have relatively
short fibres that must be
combed, carded and spun
together, silk spinning (known
as throwing) is a less complex
process.

Art School

Appropriately, the museum
is housed in the former
Macclesfield School of Art
founded in 1852. It had close
links with the silk industry

as teaching was shaped by
the tenets of the British Arts
and Crafts movement, which

Traditional local industry, making and
wrapping holly wood buttons.
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The life cycle of the silkworm shown in a display.
Silk is a natural fibre, light and very strong.

Design for weaving on a Jacquard loom. School of Art students

learned about how to design for industry. It was a complex process.

Model Engineer 7 December 2018



began with William Morris and
his colleagues, who believed
that artists should understand
process and making as well
as design. A technical school
opened alongside in 1886.

To design patterns for
weaving, students had to
understand weaving processes
and the nature of fabric.
Several of the museum'’s
machines and models were
made to help students at the
School. (Do any art schools
teach like this today? Visiting
a textile firm in southern
Scotland | was told that
many young people came to
design, but only one had ever
shown interest in the factory
workings.) Macclesfield’s
Art School gave an in-depth
understanding of process
although it also produced
artists such as the notable
countryside painter, Charles
Tunnicliffe.

Students prepared designs
for fabrics but then made
point paper designs with
each square representing an
intersection of warp and weft
threads (photo 4). These point
paper plans could be ten times
the design size. Points had
to be evenly distributed or
the cloth would be unstable.
Designers had to take into
account size of repeat, number
of picks (i.e. threads per
inch), colours and the weave
construction.

Throwing

There are several stages in
making silk fabrics, even
before weaving starts. The
first stage is ‘throwing’ which
involves twisting filaments
together to make a thread.
Usually six filaments make
one thread for use in a loom.
Threads on bobbins go to
warping machines.

Warping and beaming

The warp in a piece of silk
cloth can have up to 15,000
threads which must be parallel
and tensioned evenly. A creel
holds a number of bobbins and
threads are wound onto the
warping mill passing through
combs and a reed to ensure
even spacing (photo 5). From
the warping mill threads are
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Winding silk thread (barely visible) on to the warping beam.
Threads are then transferred to the weaver's beam.

a

Two
healds lift
alternately

Warp §
threads

£4

e

‘beats up
cloth

AN ENGINEER’S DAY OUT
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Eyelets in the heald (or heddle). This is the complex set -Uup
for a Jacquard loom. Warp threads could be lifted according
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to the program on the cards.

Sley -

Finished
cloth on
roller P

A simple loom. The frame like healds are lifted alternately to
form a shed. The shuttle housed in the drop box in front passes
across with the weft. This is then ‘heat up’ by the sley.

Classic hand operated Jacquard loom. The Jacquard
mechanism controlling the weave is at the top. Weaver's beam
to the right, finished cloth to the left.

then transferred to the warp
beam to go onto the loom for
weaving. Weaving has three
basic processes. Every warp
thread is threaded through
an eyelet in the healds that
lift warp threads in the loom.
(photo 6). With warp threads
stretched out, the first is
‘shedding’ where the warp
threads are separated allowing
the shuttle with weft thread
to pass through. In a simple
loom, warp threads are lifted
alternately to form the ‘shed’
by the ‘healds’ or ‘heddles’
(photo 7). Then the shuttle
passes through the ‘shed’

placing the weft (or ‘pick’)
thread. The pick is then packed
tightly against the previously
woven cloth using a ‘sley’ in a

’

process known as ‘beating up'.

Jacquard looms

If one machine dominates silk
weaving it is the Jacquard
loom, a complex device for
weaving elaborate patterns.
Many were hand operated
and can be seen in working
order in Paradise Mill next
door (photo 8). Marie-Joseph
Jacquard invented this
technological wonder in Lyon
and patented it in 1801. By

1812 it is said 11,000 such
looms operated in France
alone. The idea was developed,
however, by Basile Bouchon,
also in Lyon. From his father

- an organ builder - he knew
about the use of punched
paper to mark out holes on
cylinders controlling tunes on
organs. Such cylinders were
common in France and the
Low Countries playing a tune
automatically on carillons
and organs. One of Bouchon’s
coworkers, Jean-Baptiste
Falcon, used punched cards
tied together. These could be
altered quicker than a paper
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roll (photo 9). The Jacquard
uses a belt of punched cards
linked together to control the
lifting of healds (photo 10).
To summarise; in operation

a card is held between the
cylinder, best described as a
square section, and needles
(photo 11), of which there is
one for every possible hole

in the card. The cylinder
rotates by a quarter turn in
every operation presenting

a different card. If there is a
hole the needle goes through
the card into a corresponding
hole in the cylinder. It then
lifts hooks, attached via the
healds, to each warp thread
according to the pattern on
the card. This makes the
shed. If there is no hole the
needle cannot pass through
and the hook is pushed aside
and is not raised. The weaver
then sends the shuttle across
through the shed. Apart from
varied coloured warp threads,
different shuttles held in ‘drop
boxes' to the side can hold
different colours.

Card cutting

Jacquard cards were cut
using a special machine, and
there were machines to copy
or replace cards (photo 12).
Different areas used different
sizes of card. For example,
Germany'’s silk weaving
centre at Krefeld used its own
size of card. The museum
also has power operated
Jacquard looms (photo 13).
The Jacquard was used in
various forms across the
textile industries, not only for
silk. Less complex versions of

the Jacquard loom, sometimes

known as a ‘Jacquarette’ were
used in the cotton industry for
weaving simple patterns or
lettering (photo 14).

Punched card uses
Charles Babbage wanted

to use punched cards to
operate his Analytical Engine
conceived around 1834 but
never built. He owned a woven
silk picture of Jacquard made
with instructions from about
ten thousand cards. Herman
Hollerith pioneered the use

of cards for data sorting in
the US Census and his cards
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Example of card on cylinder. Needles penetrating the card
allow the griffe bar controlled by a treadle to lift the hooks

holding healds. Weights visible below hold healds in tension.

L

for weaving several small tapes at once as labels.

lasted in computing until the
1980's. Punched cards are still
used to operate fairground
organs. A derivation uses

Modern Jacquard looms are power driven. This one was used

a punched paper tape to
control player pianos. On the
best reproducing pianos it

is claimed you hear a piece

o : s S |

Belt of Jacquard cards. Each card is presented to a cylinder
controlled by the yolk mechanism just visible. Needles then
insert into card holes to determine which heald to lift, thereby
making a pattern.

‘Jacquarette’ controls visible top right on a loom at Queen
Street Mill Burnley, used for simpler patterns, in this case
lettering. The ‘dobby’ loom used an even simpler control
system with wooden ‘cards’.

played exactly as it was cut by
the original player, though that
is disputed.

®To be continued.
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Midlands Model
Engineering Exhibition 2018

John
Arrowsmith
looks back
over the
competition
classes at this year's
show.

®\

Giancarlo Mastrini again took the First Prize in Class 1 with his superh 4-8-0 locomotive.

his year the 41t Midlands
Exhibition had a truly

international aspect
to its presentation with both
exhibitors and traders attending
from overseas. The competition
entries were in most cases
well supported with the Young
Engineers class 14 attracting
eighteen entries which was a
splendid sight to see. There
were three notable tributes
and anniversaries celebrated
at the show with visitors being

Second Prize in Class 1 was awarded to David Viewing
for his double headed Victorian goods train.

www.model-engineer.co.uk
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greeted by a beautifully made
example of an Avro Lancaster
bomber aircraft in 1/6% scale,
as they entered the exhibition
area, which was celebrating
the 100" anniversary of the
RAF. In addition to this, the
record-breaking feat of LNER
A4 Pacific Mallard down
Stoke Bank in 1938, was
also commemorated. Finally,
a tribute to that fine model
engineer, Gordon Smith,
showed off the work he had
done over the years and the
contributions he had made to
improving so many different
aspects of model locomotive
details as well as being a true
gentleman and friend to so
many people. Overall, another
excellent presentation by all
concerned provided a really
interesting and enjoyable
exhibition.

As is the norm | will start
my report by covering all
the competition classes to
indicate the high quality of
model engineering still being
produced in today’s very busy
and increasingly electronic and
demanding world.

PART 1

r‘ .

Class 1: Locomotives up to
and including gauge 1

First Prize in this class went
again to that creator of
amazing gauge 1 locomotives,
Giancarlo Mastrini from Italy
with his Mastodon 4-8-0
vapore saturo dopia espansione
locomotive. Finished in his
traditional highly polished
trim, this was another

superb example of miniature
locomotive building (photo 1).
A regular competitor in this
class is David Viewing and

he again produced another
excellent example of his skills
with an interesting double
headed train of vintage
Victorian locomotives and
rolling stock. David gained the
Second Prize for his efforts
(photo 2).

Class 2: Locomotives -
2% and 3% inch gauges
David Lee's entry of a
standard Tich in 3% inch
gauge to the LBSC design
gained him a Commended
certificate (photo 3).
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Class 3: Locomotives -

5 and 7% inch gauges

and above

A strong competition here

with some very good entries to
consider. | think the judges had
a difficult time in deciding the
winner but they did, and the
First Prize and winner of the
Reeves Challenge Trophy was
Alan Gent from the Nottingham
Society for his superbly built
model of an LNER B1 4-6-

0. Finished in a gloss black
finish it was a worthy winner
(photo 4). However, the Second
Prize awarded to Alan Boot
was also very well deserved.
His example of a Midland
Railway Johnson Single 4-2-

2 locomotive was another
example of a beautifully
finished and presented
locomotive which really caught
the eye (photo 5). A Very
Highly Commended certificate
was awarded to Brian Holland
from the City of Oxford club for
his 7% inch gauge example of
the popular 0-6-0 Sweet William
to the Jack Buckler design
(photo 6). A Commended
certificate was presented to J.
L. Figureau from France for his
example of an American 4-4-0
to the David Piddington design
(photo 7).

Class 4: Rolling

Stock any gauge

Sadly there were no entries in
this class although there were
some fine examples on show

on various club stands.
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A nice example of LBSC’s Tich gained a Commended
certificate for David Lee in Class 2.

First Prize in Class 3 was this superb 7% inch
gauge LNER BT built by Alan Gent.

Second prize in Class 3 was awarded to Alan Boot for this splendid example of a Midland Railway Single 4-2-2 locomotive.

Class 5: Stationary
engines

A good entry in this class
provided the judges with
some food for thought. An
excellent example of a mid

19" century beam engine built
by Norman Johnson from

the Northampton Society
gained the First Prize and

the Phoenix Precision Paints
Trophy. There was good detail

and a fine paint finish along
with a detailed explanation
for visitors to read about the
original (photo 8). Second
Prize went to Peter Wardle
from the Birmingham Society

J. L. Figureau from France built this fine 5 inch gauge American
4-4-0 and gained a Commended certificate.

In Class 3 Brain Holland's 7% inch gauge Sweet William
was Very Highly Commended.
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for his twin cylinder flame
licker engine (photo 9).

Third Prize for his well made
Stothert & Pitt beam engine
went to David Rhodes (photo
10). A Highly Commended
certificate went to Martyn
Shenton for his Woodroffe's
Verto engine circa 1880
(photo 11).

Class 6: Steam road
vehicles (static)
There was just one entry in this

e A

class from Jonathon Gittings .
who gained a Very Highly First Prize in Class 5 was won by Norman Johnston This fine twin cylinder flame licker engine gained
Commended certificate for his  for his working heam engine. the Second Prize in Class 5.

4 inch scale Foster traction
engine (photo 12). ‘
Class 7: Machine tools and
workshop equipment

There were two awards in this
class, both being Very Highly
Commended certificates

to Mr R. Tilly for his nicely
made and presented turret
milling machine and to Andy
Hopwood for his retracting
screw cutting tool.

Class 8: Internal
combustion engines

There were only two entries

in this class and both were
very well made and presented
models. First Prize and the
Engineering in Miniature
Trophy was presented to

Neil Bottle for his excellent
example of a V Twin Hoglet dry
sump I/C engine (photo 13).
The Second Prize was awarded
to Jonathon Gittings for his
Redwing Hit & Miss engine on
an iron truck (photo 14).

This Royal Mail
¥ coach circa 1830
. built by Eric
Keggans was
awarded First
Prize in Class 12.

An example of Woodroffe's Verto Engine circa 1880 gained
Class 9: Horological, a Highly Commended certificate for Martyn Shenton.
scientific and automata
There were no entries in this
class but as before a number
of very good examples were to
be seen on a number of club
displays.

®To be continued.

Next time, we shall continue
with the marine models and
the young engineers class.

Neil Bottle gained the First Prize in Class 8 g#
for his V-Twin Hoglet dry sump I/C engine.

prize in Class 8 for Jonathon Gittings.
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PART 2

Martin Young's Engines

Alan Barnes

meets a
prolific _ : - =

. B IMN YOUIMNSNGY SAMUISEMEDN I = OMN TOUR, UARROW
engine s . PEPNA- L T e W -sg Y
builder who = i S

moved up a scale.

Continued from p.699
M.E. 4599, 9 November 3018
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The newly finished Bun:ell-ét fhe AIn Valley Railway Juné 2018.

ith a backyard full of
engines you would
have thought that

Martin would have taken a
well earned rest from model
making. Far from it and June
2018 saw the debut at the
Corbridge Rally of his latest
creation. Work on this model, a
6 inch scale Burrell Showman'’s
engine, began in September
2014 although it had been
Martin’s initial intention to
complete the model as a road
locomotive.

As with his previous Burrell
the drawings came from Live
Steam Models as did many
of the castings while Tony
Baldwin at AJB Engineering
again supplied the boiler. Apart
from the flywheel and the final
drive gear all the machining
was done by Martin in his
home workshop. Work started
with the wheels, which has
become Martin’s usual start
point. ‘l can make the wheels
up from sheet steel and steel
rod which | have in stock while
| am waiting for castings and
other parts to be delivered so
no time is lost. When finished
s : : SRR DN the rear wheels were sent to
Six inch Burrell at Aln Valley. Reliant Rubber for the tyres

S
\
\
Y
\
X
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to be fitted but for the smaller
front wheels | use Aqua Seal.
‘The boiler was delivered in
June 2015 and by this time |
had made up the hornplates
and tender from EN3B mild
steel. With the hornplates
fitted and the engine set on
its wheels the project had a
sudden change of direction
when | decided that the
Burrell would be completed
as a Showman's engine rather
than a road locomotive. That
decision meant that | had a lot
more parts to make and yet
another larger overall canopy
to build. Fortunately, the LSM
drawings cater for both types
of engine and they were also
able to supply the ornate brass
twists which would be needed.
‘The major downside of
the build was that everything
was outside in the yard and
the growing engine had to
be carefully sheeted up each
time | worked on her just to
keep out the rain. The Burrell

was being built alongside
the Fowler B6 so there was
not much room to squeeze
between the two engines.
The actual build was fairly
straightforward and the

Burrell June 2077 nearing completion (photo Martin Young).

www.model-engineer.co.uk
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The part built Burrell December 2015
(photo Martin Young).

machining and preparation
of the castings threw up

few problems. | also had

the benefit of a large stock
of ‘odds and ends’ from my
previous models and most of

The hose and thé nameplates on the
Burrell are superb details.

% s 1 1
Cylinder block on the milling machine (photo Martin Young).

the parts for the motion were
made from odd pieces of metal
which I had accumulated

over the years. Never throw
anything away - you never
know when it will come in
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Burell cylinder deta-il.

handy. | used tool steel for the
expansion links while for some
of the parts which would be
prone to heavier wear | used
bronze.

‘For the canopy | made the
cross members out of plywood
and used seasoned ash for
the rest of the woodwork and
the whole canopy was covered
with waterproof sailcloth. All
the support stanchions and
twisted brass were obtained
from LSM and | machined
the roundels at the end of the
twists and the centre rings out
of brass which I had in stock.

‘The whole engine was
brush painted and hand lined
although this time | used 23
carat gold leaf for some of
the decorative areas. This
was a new technique for me
and although it took a little
practice | am pleased with the
end result which I think gives
a much better look than gold
paint. While | felt comfortable
handling the painting and
lining | felt that the canopy
lettering should be handled by
a professional and called in
the services of Phil Anderson.
He completed a superb job
despite having to work in some
rather cramped conditions.

‘The new Burrell was
steamed for the first time in
September 2017 but after
that it remained in the garden
for several months until it
finally emerged for its rally
debut at Corbridge in June
2018. Apart from a loud knock
on the water pump, which
proved to be an alignment
problem and was soon sorted,
the Burrell's first real run out
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went extremely well. The only
other issue to deal with was
the main bearing which came
loose as the adjuster came
undone but this was fixed the
following weekend when the
engine made its second public
appearance at the Classic
Vehicle Day at the Aln Valley
Railway in Alnwick.

‘The Burrell is now back at
home in the garden enjoying
a bit of space just for once as
the Fowler B6 has now gone
to a new home. However,
with space in the workshop
and room in the garden it
probably won't be too long
before my thoughts turn to
the next project — I might just
get around to the Burrell road
locomotive!

Burrell footplate detail October 2017 (photo Martin Young).

All photographs, unless
otherwise stated, are supplied
by Alan Barnes.

My thanks to Martin for
taking the time to provide
details of his engines and for
allowing the use of some of his

photographs. ME
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The new Burrell in the yard at the AIn Valley Hallway June 2018.
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PART 5

Sieg SX2 Plus Miller CNC Conversion

Graham
Sadler
explains how
he converted
his Sieg
milling machine to CNC
operation.

Continued from p.705
M.E. 4599, 9 November 2018
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Home and limit switches
Many people it seems rush to
get the machine completed and
then leave the limit switches
until later. With such a small
machine as this and when we
are pushing the envelope they
are essential, and in use they
have proved indispensable; if
you make a wrong move, which
is very easy, they will protect
the machine from damage. In
addition, they enable the use
of G53 — G59 (fixture offsets)
to locate the positions of

vices and sub plates etc. As
these are located in machine
co-ordinates, referencing to

a home position is essential
(homing is always the first
action on machine start-up).

I will cover this later when we
come to operating the machine.
In any case, while the machine

is in bits and clean, it's so much
quicker to do it now.

One thing which was required
was to have the micro switches
fully enclosed, if possible, as
it was intended to have flood
coolant. Here again a lot of
schemes were devised but
the difficulty was with the
positioning and mounting. The
task would be a lot easier with
the switches mounted with
the rocker upwards but that
invited entry of the coolant.
The chosen method keeps the
rubbish out but again with this
machine there is just and only
just enough room to fit them in.

The enclosures (fig 14) are
simple exercises in slot milling
pockets using coordinate
methods. Start by machining
the outside boxes almost
to size then grip them high

in the miller vice and make
swarf! Use an 8mm slot drill
to minimise the radius in the
corners. Coordinate drill the 3
x 5mm holes for the mounting
screws and countersink them.

The little step piece on the
covers was riveted in place
and they will need a scallop to
clear the rocker. They are fixed
in place with 6BA cap screws.
Why? | bought a job lot of a fifth
of a kilo of assorted BA caps for
£5 from an auto jumble! There
was a huge number of them,
lasting for years, and there's
still a big pile left. Where the
drawings specify M5 fittings, |
used 2BA, no real difference. By
the way, for fun, | did a fitting
count on the machine and it
was over 250!

With the covers in place the
outside edges can be skimmed

3
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F— ] 1
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o f © 18
E Cable entry @3 4 37
:7:% on left housing p L5
40 Cable entry on
right housing
Use I/16"
rivets
Fig 14 - Limit switch housing AT T I
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Milling the limit switch housing, shortened later in redesign,
as only one micro switch is needed.

The finished base in oven drip tray! Note oiling system.

Finished saddle components.

to bring both to the same size.
The boxes are designed for
Omron micro switches from
CNC4YOU and are mounted
with 6BA x % inch screws. The
boxes would be a perfect CNC
milling project... (photo 22).

The mounting posts for the
Y axis, which just clear the
oiling fittings, are simple but
don't forget that the X left and
right boxes are handed (fig
15). The blades for Y are from
25 x 3mm angle (front about
150mm long, back 125mm
long). Fix with 6BA cap screws
in slots for adjustment. The X
blades are from 12 x 1.5mm
brass angle.

In order to tame the cable,
a tube was fitted in the step
under the front of the table.
This needs thin wire and the
smallest tube possible as

Dia. 5.5

Tap MS

A
!

Fig I5 - Y limit mounting pillar

for support of oil tubes

2 off - steel, one without M5 tapped hole

access to the gib screws is
very difficult; | use a BA box
spanner with a long hex key
through it. A screened cable
was routed to the right housing
and then two cores were
extended through the tube to
the left housings, which were
sealed with silicone.

Originally | made the Y axis
hold two switches at the front
and back limit but later realised
that, as they were connected
in series to the same input to
Mach 3, there was only need
for one so the housing was cut
in half and resealed. It makes a
much neater arrangement and
the drawings are for the single
version.

The blades are set so that
they are activated 4mm (one
turn) before the hard limits
are hit. When you hit the limit
switch there’s a bit of a bang
and the motor stops dead - a
shock at first, | didn't think the
switches were working and
the hardware limits had been
crashed into!

The saddle components
are shown in photo 23, which
shows the longer double
switch housing and the blades
are awaiting shortening (only
one switch is needed). The
bent bar is to lock a rubber
sheet over the front to shield
swarf and the finished base
unit is shown in photo 24.

The old oven failed recently
and the grill pan made a
perfect starting point for the
drip tray but at this time it
awaits extending with sheet
metalwork. The X switch could
also be a single unit mounted
on the flat extension of the
saddle but it would need to be
removed and reset along with
all fixture offsets every time
the gib needs adjusting.

Design thinking for the Z
axis and motor pulley

On completion of the X and Y
components the Z axis was
plain sailing as there was so
much clearance, except for
deciding on the position of the
ball screw. Here there were
three options:

1) Inside the column.
2) At the side or back of the
column.
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The motor pulley was produced
by methods recommended by
the late John Stevenson from
Nottingham. He used a tooth

profile which is modified by
reducing the outside diameter
of the pulley by 0.8mm but
keeping the same pitch circle
for the belt pockets. The
result is a belt which runs in
the pockets just clear of the
outside of the pulley itself.

3) In front of the column with
an anchor bar on the head
mounting dovetail base with
the screw locked solid to it
to stop rotation. The ball nut
revolves and thus moves
the fixed screw. There is no
mounting at the top.

Option 2 was immediately
discounted as the screw
should be mounted as close
to the dovetail as possible
and should be in fairly central
in order to give smooth
movement. The head weighs
20kg and if the screw is at the
side it will cause a twisting
moment. Option 1 seems good
until the mounting of the screw
onto the head is considered;
it would need to be connected
at the top of the screw - a
basically inverted ‘U’ shaped
connecting mechanism over
450mm high going down
inside the column to the nut
then up over the top and down
the front. No thanks! This left
option 3 but there just wasn’t
the room between the motor
mounting (which turned out to
be plastic) and the column but
it was the best option. After a
lot of cogitating this scheme
was adopted and all will be
made clear later.

What was needed was
to move the motor forward

www.model-engineer.co.uk

New motor pulley, note clean seating for clocking in the four jaw chuck later.

and away from the column
by about 25mm. It involved
making a new motor mounting
to enable a shorter 330mm
T5 HTD (5mm pitch High
Torque Drive) belt to be used
in place of the 350mm belt. At
the same time a larger drive
pulley (of 26 teeth replacing
the original 20 tooth) could
be fitted in order to increase
the top speed from 2500rpm
to 3250rpm, suitable for a
2mm end mill in steel, with the
bottom speed increased from
100 to 158rpm, which is still
okay for a 30mm dia.meter
fly cutter in steel. | would
have liked the top speed to be
higher but - remember - as one
gains speed torque is lost.
Use of online HTD
calculators revealed the centre
distance would be 81mm as
opposed to the original 98mm.
Extra space was obtained
by removing the rack which
is no longer needed. The
motor pulley was produced
by methods recommended by
the late John Stevenson from
Nottingham. He used a tooth
profile which is modified by
reducing the outside diameter
of the pulley by 0.8mm but
keeping the same pitch circle
for the belt pockets. The
result is a belt which runs in
the pockets just clear of the

outside of the pulley itself.
The pitch circle diameter (pcd)
of the belt shown in these
calculations is not the same as
the pulley diameter as the pcd
of the belt is 1.14mm bigger
than the pulley. The reduced
pulley diameter has the effect
of making the slots simple
semicircles rather than U
shaped and means the pulley
can be produced by drilling
3mm diameter holes in an
initially oversized blank rather
than using a tiny ball slot

drill, tiny fly cutter or radiused
slitting saw type cutter as
must be used in industry (or
are they planed or broached?).
The calculations work like this:

* Circumference, C = no. of
teeth x pitch =26 x 5 = 130.

* This is divided by 1t to give pcd
of the belt centre; C =t x pcd,
or pcd = C/ = 41.38mm.

* But we need to realise that

the belt pcd is larger than the

outside diameter of the pulley
as it runs in the centre of the
belt, so we subtract this from
the belt pcd, i.e. 41.38mm -
1.14mm to get the theoretical
outside diameter of the pulley
=39.98mm.

Subtract the Stevenson

reduction giving 39.98 — 0.8

= 39.18mm actual pulley

outside diameter.

+ Pcd for the 3mm diameter
holes which will form the
pockets will be the same as
this = 39.18mm.

* Minimum outside diameter
of pulley blank is 39.98 + drill
(3mm, or 1.5mm on each side
of the pulley) = 43mm, let's
say realistically 47mm so use
50mm diameter material.

Bore the hole as a push fit
on the spindle and cut the
keyway. Transfer the chuck
without removing the work
to the dividing head. An edge
finder is used to centre the
bore and offset to the spindle
by 19.59mm to drill the 3mm
holes but be careful with
backlash here. Use a new drill
for this with plenty of pecking
and cutting oil. Note (photo 25)
in the setup for drilling the belt
‘holes’ a tiny truing of the large
diameter outside diameter
next to the chuck, turned
immediately after producing
the bore. This is essential for
clocking the blank in the four
jaw chuck by the boss to turn
the outside diameter to size.
Remove the burrs with a fine
needle file (tedious). All other
dimensions match the original
20 tooth pulley.

®To be continued.
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Machines and Tools

Offered

M Raglan 5 Inch Lathe, Cabinet,
Operators Manual and Feed
Tables, 3 Jaw & 4 Jaw Chucks,
Steadies, Taper Turning
Attachment, Tailstock Tap &
Die Holders, Collets. £1000
ono. Call for full Inventory and
pictures.

T.01733 688058.
Peterborough.

ground alloy table. Complete
with feather board and mitre
gauge. Table size 445 x 335mm.
Unwanted gift, never used, still
in box. £30 inc. carriage.

T. 01253 467634. Blackpool.

Models

M Simplex 5 inch rolling
chassis, without boiler, in good
condition, has never been used.
Buyer collects.

T. 01702 554763. Essex.

M Due to retirement,
engineer's workshop for sale. Myford
Super 7B lathe, bench drill, 8 inch double
sided bench grinder, large amount of
taps split dies, taper shank drills, reamers,
viewing highly recommended. Friday,
Saturday, Sunday only.

T. 01253 858455. Blackpool.

M Chester Comet centre lathe, 5" x 22",
stand 3 jaw, 4 jaw chucks, faceplate, drill
chuck, Newton Tesla CL750 speed control,

good condition, £450.
T. 01684 296425. Tewkesbury.

W Warco ZX15 mill drill machine, number
2MT. Large swivel vice, collets, angle plates
(2), excellent order on wood stand. Digital
vert. scale plus end mills, £600.

T.01766 700611. Dumfries.

W Workzone router table with magnetic
safety switch, emergency stop, precision

Magazines, Books and Plans

W Complete set of Don Young's
Locomotives Large and Small. Sensible
offers buyer collects.

T. 01727 864687. St Albans.

Wanted

M Diesel's Engines (book by Lyle Cummins).
The Textile Industries (6 volumes or any)
Published 1930s, Odhams Press.

T.01904 781832. York..
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Mick Knights
tackles a
major part
of the rotary ™
engine; the
thrust box.

Continued from p.702
M.E. 4599, 9 November 2018

k|

Roughing out the back diameters.

www.model-engineer.co.uk

ime now to move on to
I a couple of the more
interesting pieces of

machining on this engine, the
thrust box and its cover and
the crankshaft. If you're lucky
enough to enjoy a workshop
where the machine capacity
isn't an issue then these
components are a bit more
straightforward, but with
limited machine capacity a
bit of lateral thinking may be
required. We'll begin with the
thrust box.

| have already mentioned
that | have completed a
nine cylinder radial engine.
This type of engine came
to prominence during the
Second World War, where the
delivery of the fuel/air mixture,
along with lubricating oil, is
achieved by conventional
means via a carburettor and
mechanical oil pump driven
by the rotating crankshaft.
This rotary engine however is
a product of the First World
War and was ‘cutting edge’ at
that time with some ground
breaking innovations, not the
least of which was a stationary
crankshaft and a revolving
crankcase. The main reason
for this configuration was of
course lack of space in the air
frame but, more importantly,

Establishing the transition point with a face grooving tool.

uarter Scale Bentley
BR2 Rotary Aero Engi

Bentley BR2 aero engine.

the materials available at

the time were not capable of
withstanding the tremendous
amount of heat an engine of
this size would generate so
by rotating the crankcase the
engine is cooled by cutting
its path through the air. This
produces its own problems,
such as how to deliver the
air fuel mixture and supply
lubricating oil under pressure

/ e

PART 7

to all the moving parts.
The solution was to deliver
both through the stationary
crankshaft and then to
distribute the fuel air mixture
to the cylinders by means of
the thrust box. The mixture
is sucked into the thrust box,
aided by vanes and pockets
in the thrust box cover plate;
it is then forced round a radial
chamber where it exits through
the bottom outlet manifolds
and via a delivery tube to
the cylinder heads. | hope
that all makes sense. It's a
pity that | can't illustrate this
aspect of the engine using the
drawings but copyright must
be observed. The configuration
of the ports and transfer tubes,
however, can be seen in the
introductory photos.

As with all things, the first
stage is to securely mount
the billet in the lathe and
proceed to rough out all bores =
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and diameters to 0.040 inch
above and under finished size
respectively, while leaving
0.020 inch on all face and
shoulder depths (photo 105).

There's an angled internal
face that's roughed out before
a face grooving tool is used to
establish the transition point
of the angled face and the
back face of the thrust box
(photo 106).

The main diameter, along
with the corner radius and the
angled face, is finished in one
continuous turning operation;
particular attention needs to
be given to the surface finish
as well as the diameter as
an ‘O’-ring will seal the cover
plate when assembled. The
angled face is to encourage
the flow of the air fuel mixture
on its eventual journey to the
cylinders. Using a suitable
internal undercutting tool the
remainder of the thrust box
cavity was machined. This
will be the radial cavity where
the air fuel mixture finally
arrives prior to exiting to the
cylinder heads (photo 107).
The internal bearing locating
diameters are finished turned
and the locking nut thread is
screw cut (photo 108) before
the thrust box is reversed and
set true ready to turn the front
detail (photo 109).

With the front bearing bore
machined, the base diameter
of the front angled face is
turned. The angled face is
then turned until it blends with
the base diameter. Again this
angled face is to encourage
the mixture flow. The
crankcase location diameter
was also machined at this
stage. Photograph 110 shows
the finished front face.

The thrust box is
then transferred to the
conventional milling machine
and set true to the spindle.
The first operation is to pitch
out and drill a three hole
pattern around the bottom
face of the front bearing bore.
These are bearing push off
holes but are important as
they will be used to set up
different operations and will
ensure the correct orientation
of all the other hole patterns
and milled details.
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Drilling the first threé hole pattern.

The bearing push off hole
drilled at 12 o'clock will
be directly in line with the
centreline of cylinder No. 1
and so becomes the reference
hole for all the subsequent
hole patterns and machining
operations (photo 111). The
first hole pattern to be pitched
out is the set thrust box cover
plate securing holes. In order
to ensure the correct position
of the cover plate vanes inside
the thrust box this series of
holes starts on the centreline
at ninety degrees, which is
the centreline of cylinder
No. 1 (photo 112). With the

thrust box reversed the central
position is obtained by lining
up the previously drilled three
hole pattern and using the
bearing push off hole at 12
o'clock as the reference (photo
113). The crankcase securing
holes are pitched out with

the first hole offset from the
centreline and are a mirror
image to the hole pattern

used on the back face of the
crankcase. The series of nine
through bores is also pitched
out and established using a
deep centre cone to a good
start for the drill on the angled
face.

The series of nine through
bores is produced in three
stages: firstly the holes are
pilot drilled using the largest
stub drill available (photo 114);
next the holes are taken out
t0 0.010 inch beneath finished
size using a milling cutter
then finally bored to finish size
in order to ensure a smooth
surface finish to aid the fuel
mixture flow (photo 115).

The last milling operation
is to establish the nine outlet
positions around the periphery
of the thrust box along with
the manifold securing screw
holes. The first outlet bore
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is positioned at minus 3.75
degrees from the vertical
centreline, so the easiest option
was to produce a spigot which
was a close fit to the front
bearing bore, mount it in the
dividing head, which was in

the horizontal plane and set

at zero, then pitch out a hole

at minus 3.75 on the same

PCD as the previously utilised
three hole pattern for bearing
push off and return the dividing
head to the vertical. When the
thrust box is mounted on the
spigot and the reference hole is
located, using a drill shank, with
the angular hole, the centre of
the outlet bore will be at zero,
making the indexing a bit more
straightforward (photo 116).
The indexing itself did require

a set of holes to be added

to the home-made indexing
plate, which can be seen in the
photograph. The two tapped
holes which secure the outlet
manifolds are twelve degrees to
either side of the centreline of
the bore, which means the first
indexing move had to be 12
degrees. The next move was 16
degrees, which is the first screw
hole of the next manifold; the
next move was 24 degrees, to
the second fixing hole of the
second manifold, after which

it was a repeated 16 degrees
followed by a 24 degree move.

I figured that the best, and
simplest, way of indexing was
to create a nine hole pattern

on the indexing plate; that way
with a 40:1 ratio dividing head,
the distance between each hole
would be exactly one degree.
This plate has subsequently
become so very handy that |
can't think why | didn't produce
one years ago.

Each hole was centred,
drilled and tapped at
each indexing but before
committing to removing any
material, all positions were first
indexed and identified with a
pencil line (photo 117).

The final operation was to
produce the main outlet bores,
gradually enlarging them until
finishing with a size milling
cutter (photo 118). On final
assembly it was found that
these round bores - having been
machined in the vertical plane
because it wasn't possible to

www.model-engineer.co.uk

Centring the hole position.

incline the head on a mill/drill -
had to be elongated into ovals
in order to match the angular
bores in the bottom outlet
manifolds. Obviously, this will
be covered when we reach that
stage of the build.

Just to be sure that
everything is in the correct
position, a quick assembly
of the thrust box to the
crankcase, plus one cylinder
demonstrates that the transfer
tube is in line with the cylinder
head inlet manifold and
the bottom outlet manifold
(photo 119). The manufacture
of these manifolds will be
covered later on.

®To be continued.

Peripheral tapped
holes present the
outlet manifold
at the correct
orientation.

AERO ENGINE |

Next time,
we move
to the
centre

of the
engine and
tackle the
crankshaft.
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pdate on the dial caliper
U mentioned in Club News

4600. Mitutoyo say it
is beyond economic repair.
_ Not only that but they said,
\. ‘Non-Mitutoyo product’!
It's counterfeit! Oh well,
it was worth a try. In the
interests of authenticity,
| suppose | ought to
destroy it, as | did with
the wild animal leg-trap |
found once, a filthy, cruel
thing.
Also updated from Club
News 4600 is my miniature
CCTV camera. | found, online,
a ‘Mini AV to HDMI converter'.
Composite video in, HDMI
compatible TV out, £8.99.
Simples! (Don't worry about
the acronyms, the only one

Geoff

Theashy worth remembering is PCMCIA:
reports ‘People can’t memorise

on the computer industry acronyms’.)
latest | also noted a half-second

delay between performing an
action before the camera and
seeing it on the TV screen.
This is why: www.axis.com/
files/whitepaper/wp_latency_
live_netvid_63380_external_
en_1504_lo.pdf

| visited Hack Green
‘Secret Nuclear Bunker’, near
Nantwich, staying over at the
400-year-old Grade 1 listed,
Crown Hotel afterwards. The
bunker is magnificent - | could
have stayed all day! It is full of
electronics, radio, telephone
etc. communications
equipment, radar, broadcasting
and accommodation, including
fresh water, filtered air-
conditioning, sewage disposal,

news from the Clubs.

Hack Green bunker.
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etc. for a regional seat of
government. Now we get
some idea of where our taxes
went in the Cold War. As an
example, step from a concrete
corridor into the broadcasting
studio. Lined with acoustic
panels, it sounds ‘dead’
compared to the rest of the
building, in which voices, doors
closing, footsteps and other
background make it ‘lively’.
Incidentally, there is a remote-
controlled radio receiver on
site for anyone to use from
their own home computer, go
to hackgreensdr.org:8901 and
see what we amateur radio
enthusiasts find so interesting
(photos 1 and 2).

At a co-incident amateur
radio rally, | bought a 12 volt,
10 Amp switched-mode power
supply (see Wikipedia) ‘as
seen'’ for £5. They normally
retail at about £80. Plugged
it in, switched on, nothing.
Tested the fuse, OK. Tested
the fuse in the mains plug.
Blown. Cover off, no obvious
burning, discharge, misshapen
components, so | replace
the fuse, it works! On test
for the next few days, no
misbehaviour, but I'll run
something non-important on it
until I am happy.

In this issue, boggy areas,
boiler glass protectors, a
young celebrity, spotting
oddities, knitting, an unusual
clock, a Wallace & Gromit
generator, an iguana, vital
safety and troublesome
passengers.

Peveril, September, from

Manx Steam & Model
Engineering Club, mentions
the track cleaning machine at
Birmingham model engineers
(IMLEC). It is autonomous,
which makes it much easier to
implement on railed vehicles.
The new wheelchair carriage is
convertible to normal railway
use, thought to be unique in
this gauge. This carriage also
allows access to the boggy
areas of the Curraghs (Wildlife
Park) otherwise inaccessible
to less mobile visitors.
W. www.archive.mers.

org.im/orchidline.htm

The News Sheet, October,
from North London Society of
Model Engineers, reports that
Tim Watson took his 4 inch
scale Burrell traction engine
to the Great Dorset Steam
Fair. Not just took it, he drove
it, three days from leaving St
Albans! Paul Funk has opted
to make his boiler gauge
glass protectors from 30mm
square-section Lucite/Acrylic/
Plexiglass. Costing £8 for %2
meter, against £-hundreds
for toughened glass, will they
stand the heat? Time will tell.
W. www.nlsme.co.uk

Conrod, October, from Otago
Model Engineering Society,
begins with Chairman, Russell
Clarke, enjoying the talk
from one of the Lego Users
Group Otago, who uses Lego
Technics to teach innovation
and creativity to his more
challenged students. Exhibits
ranged from a VW ‘Beetle’ to
a space rocket. Myles Thayer
writes on Arthur Beverly (1822-

"l.l'
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1907) of Dunedin, who made
several self-winding clocks
using the diurnal differences
in temperature to provide the
going force (photo 3).
W. www.omes.org.nz

Port Bay Express, October,
from Portarlington Bayside
Miniature Railway, features
Ashleigh Myers' visit to Altona
Miniature Railway, Melbourne,
which he made with an eye to
collecting ideas which may
be of use at Portarlington
Bayside. 2018 passenger
numbers are up by 25% and for
the fiscal year by 67%
W. www.miniature

railway.com.au

The Whistle, October, from
British Columbia Society of
Model Engineers, reveals
that the railway has carried
its 1 millionth passenger!
She is 18-months-old Ada
Zhu, who, with her parents,
received a plaque, 100 ride
tokens, a wooden train set, a
‘Burnaby Central Railway’ bear
and a ‘Thanks a Million’ dark
chocolate coin. All other riders
on her train, which was pulled
by the Society’s Hudson steam
locomotive, received five ride
tokens and a chocolate coin.
The family lives locally and
has visited the line previously.
The Great Northern Railway
Historical Society visited and
everyone said what a great
visit it had been and how
welcomed they felt.
W. www.bcsme.org

The York Model Engineer,
September, from York City
& District Society of Model
Engineers, tells of Melvyn
O’Connell, on his visit to the
Thornbury Exhibition, who
noticed a Newcomen Society
stall, at which visitors were
invited to identify several
unusual items. Due to the
various members who bring
odd objects to club meetings,
he was able to exercise his
knowledge so gained and won,
with a score of 58%! Editor,
Paul Howard spotted a lathe at
Statfold Barn so big that even
fitting a steady to it required a
chain hoist.
W. www.yorkmodel

engineers.co.uk

Welling & District Model

Engineering Society's

www.model-engineer.co.uk

Arthur Beverly's clock from Dunedin
(photo courtesy of Myles Thayer).

Magazine, October-November
reports that ‘Tinplate Night’
produced a fine layout from
Laurie Arthur and Dave
Marshall (photo 4). Bob
Underwood writes on making
square holes. Then, he writes
on having discovered the
Treffry viaduct near Luxulyan,
which carried rails AND
a waterway on the same
structure. A well-illustrated
article on railways in WWI
concentrated on the 600mm
gauge used by all sides. Many
of the locomotives have been
preserved.
W. www.wdmes.co.uk

In The Journal, October,
from the Society of Model
& Experimental Engineers,
Neil Read discusses the
vicissitudes of the milling
operation, such as finding
when all the setting up has
been completed that the
clamps etc. get in the way
of the cutter path. At such
times he longs for a less
stressful hobby ‘like knitting'.
Neil, you should talk to my
wife, Deborah, a keen and
adventurous knitter. She
once designed and knitted
up, on a flight to NZ, a shawl,
which was then published
in ‘Scarves’ by The Guild
of Master Craftsmen, page
48. Allen Berman'’s latest
restoration project is a 34
year old, ex-police motorcycle.
He says, “You should see
the traffic part in front of
me!”. Jim Cahill discusses
spherical turning on the lathe

Welling & DMES tinplate evening (photo courtesy of Malcolm Brown).

whilst Mike Tilby writes on an
electronically controlled boiler.
W. www.sm-ee.co.uk
The Bristol Model Engineer,
autumn, from ‘guess who?”,
begins with a photo of
member Davinder Matharu
who won ‘Best in Show’ for
his Fowler Showman'’s Engine.
He is now learning how to
drive it. A modern touch is
provided by the LED coloured
lights under the canopy. The
display of stationary engines
included Steve Birch's Lister
VA ‘Startomatic’. Many remote
(and not so) houses had
these, where switching on a
light started the generator
and switching off closed it
down. (One of my 1960s Scout
friends lived in such a house
only a couple of miles from
the centre of Keighley but it
was isolated down a long farm
track.) Member John Whales’
10-year-old granddaughter,
Neve Jeffrey, won the Primary
Leader Engineers’ Award
(www.primaryengineer.
com) out of 2700 entrants by
suggesting a pair of binoculars
fitted with a memory bank, so
arranged that a bird seen in the
‘bins’ would be identified.
W. www.bristolmodel

engineers.co.uk

The Prospectus, October,
from Reading Society of
Model Engineers, begins with
‘61249" moving on from railway
operations to pastures new,
more connection with research
and more relations with the
‘outside world’. He goes on

CLUB NEWS |

to consider the increasing
demands placed upon the
contact between rail and
wheel, the size of a 5p piece,
by faster, heavier traffic.
W. www.rsme.org

The Aylesbury Link, autumn,
from Vale of Aylesbury Model
Engineering Society, has
Roy Urquhart being offered
a part built locomotive,
which turned out to be a 5
inch gauge Stirling Single.
The late maker had been
a Technical Instructor at
Rolls Royce. This was likely
to be a well-made model,
so he accepted it. It is now
finished and the benefactors
were pleased to see it finally
running. Editor Robin Howard,
visited a garden railway in
Kent, which featured a novel
distraction. What do you do
while you work in the shed?
This Gauge Three Gathering
host had a large iguana (Iggy)
a couple of feet long and the
weight of a medium dog.
Unlike prattling DJs on the
radio, Iggy listened, but never
spoke (like the Wise Old Owl
— Geoff). Robin also relates
a cautionary tale, in which a
young man at work visited the
loo and felt a severe pain in
a delicate place. Leaping up,
he discovered a dormouse
sinking its teeth into him. It
fell back into the bowl, so he
grabbed it and tried to wash
it in the hand basin. It bit him
again, drawing blood. To add
insult to injury, the recipients
of this tale of woe could hardly
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Kevin's conservatory (photo courtesy of Kevin Rackham).

suppress their laughter and
had to leave the room for
fear of causing further hurt.
To cap his embarrassment,
he had to fill in an Accident
Report, thus retaining the
fascinating details of the injury
to his posterior for posterity...
Chris Hallaway writes about
the French work on high
speed railways in the 1950s.
He describes the bogies,
which were rather complex
but were a key to the high
speeds obtained - 204 mph.
A good idea from Germany; a
designated place for smokers,
not inside a warm, glazed
shelter, oh no, the wettest,
windiest spot available. That'll
larn ‘em!
W. www.vames.co.uk

Ryedale Society of Model
Engineers’ September Monthly
Newssheet relates that Mike
Merrick fitted a sound chip
to an ‘08’ shunter. Interesting
hearing a diesel shunter
‘chuffing’ but it raises other
possibilities. Gas turbines,
galley slaves, dog sleds...?
W. www.rsme.org.uk

Grimsby & Cleethorpes
Model Engineering Society's
The Blower, October, reports
that George Stephenson’s 1822
notebook has been discovered
in Network Rail’s archive in
York. This was also mentioned
in today's (Oct 20th) paper.
(That's quite a time difference,
the jungle drums must be on
a work-to-rule at the moment.
Perhaps there was a dispute
about a guard... - Geoff) The
notebook had not been seen
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since the 1950s
W. www.gcmes.com

City of Oxford Society of
Model Engineers, CoOSME
Link, autumn, has John Winn
visiting the 46th steamboat
rally in New Hampshire, USA.
For a video featuring some of
the attending boats see 2018
Lees Mills Steamboat Meet'.
He also visited the Clark’s
Trading Post, also in NH, and
describes the locomotives
they have. The Dreaming
Spires Rally combined with
the Northern Association
Rally was expected to be
larger than usual but ‘twas
not to be. Twenty locomotives
visited from as far afield as
Derby and Romney Marsh. A
cautionary tale from Richard
Brown concerns a golf club,
the volunteer manager of
which set out, at night, with no
safety gear, and a chainsaw,
to do some tree pruning. He
was found dead next morning.
The club was heavily fined for
neglecting to train its people
and not enforcing the proper
use of equipment. David Price
describes a Pole Road logging
locomotive of 1885 (before
Shay & other locomotives
were properly developed)
which ran on tracks made
from trees (poles) using
double-flanged wheels. David
also writes on a ploughing
engine boiler explosion of
1886. The cause was locked-
down safety valves and lack
of regular inspections, not
helped by the fact that the
inspection manhole was

covered by the cylinders...
W. www.cosme.org.uk
Halesworth & District Model
Engineering Society's Autumn
Newsletter, has a small item
which says, ‘It happens'. Things
go wrong, we make a mistake,
or are not concentrating, and
damage ensues. Fess up! It
isn't a capital offence, it has
happened to us all. | remember
the owner of an engineering
company, where | briefly
worked, finding a broken tool
in a quiet corner. The force
required to break it must have
been immense but he was
more disappointed that the
perpetrator chose to hide it
rather than come clean. Colin
Walton has rebuilt a 1932
Riley, making the aluminium
bodywork himself on an English
wheel, which he also built
himself, finding the commercial
examples too expensive. The
engine is a 1087cc twin cam,
crossflow engine, still common
in vintage racing and capable of
being highly tuned. On a visit to
Hemsby 7% inch gauge track,
Dale Mitchell encountered a
goods train driver who said
he didn't like backseat drivers,
so he eschewed hauling
passengers in favour of ‘less

s}

troublesome’ trucks... Kevin
Rackham is building a full-

size replica of one end of the
Titfield Thunderbolt carriage
(the bar end, obviously...) in

his conservatory. A brilliant (!)
idea was that the internal lights
were LEDs inside the cut-off
thumb of a latex glove. This
was placed inside a wire frame
covered by a crepe bandage,
imitating gas mantles, which
looks very good. This is the rest
of his conservatory (photo 5).
W. www.hdmes.co.uk

I have not written up two
newsletters as | could find
nothing in them which |
thought might interest my
readers. If a favourite is not
mentioned, it could be yours!
No names...

Also from Hack Green,
bureaucracy, like cockroaches,
will survive a nuclear war...
(photo 6).

And finally, ‘one liners’ from
Norwich - I've always liked one-
liners. That's why I'm a fan of
monorails.

Contact:
geofftheasby@gmail.com

IN THE EVENT OF A
NUCLEAR ATTACK ON THE
BUNKER, GET UNDER YOUR
CANTEEN TABLE FOR YOUR
SAFETY AND PROTECTION

IMPORTANT NOTICE

FOOD IS NOT PERMITTED
TO BE EATEN WHILST
SHELTERING UNDER YOUR
TABLE
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.

N
L e
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No comment!

Model Engineer 7 December 2018



DIARY

DECEMBER

5

Brandon DSME.
Meeting at The Ram
Hotel, Brandon, 7.45pm.
Contact: Mick Wickens,
01842 813707.

Leeds SMEE. Christmas
dinner at The Owl at
Hambleton. Contact
Geoff Shackleton:
01977 798138.

Cardiff MES. Talk:
‘Confessions of a
Private Eye’ —

George Braby. Contact
Rob Matthews:

02920 255000.

Sutton MEC.

Bits and Pieces.
Contact Paul Harding
0208 2544749.

North London SME.
Festive gathering.
Contact lan Johnston:
0208 4490693.
Portsmouth MES. Club
quiz, Tesco Fratton
Centre, 7.30pm. Contact
Roger Doyle: doyle.
roger@sky.com
Rochdale SMEE.
Auction Night, at
Castleton Community
Centre, 7.30pm.
Contact Rod Hartley
07801 705193.
Rochdale SMEE.

Santa Special at
Springfield Park,
7.30pm. Contact

Rod Hartley

07801 705193.
Romney Marsh

MES. Xmas lunch

at the Masonic Hall,
Dymchurch, 12.30pm.
Contact Adrian Parker.
01303 894187.
Bradford MES.
Northcliff Santa special,
11am — 3pm, Northcliff
track. Contact: Russ
Coppin, 07815 048999.
Cardiff MES. Santa
special. Contact

Rob Matthews:

02920 255000.
Guildford MES.
Christmas Event 11am-
3pm. Contact Mike
Sleigh: pr@gmes.org.uk

www.model-engineer.co.uk
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13
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16

16

16

16

18

North Wiltshire MES.
Public running, Coate
Water Country Park,
Swindon, 11am-dusk.
Contact Ken Parker:
07710 515507.

Sutton MEC. Bits and
Pieces. Contact Paul
Harding 0208 2544749.
Worthing & District
SME. Public running
with Santa, 10.30am —
2.30pm. Contact Geoff
Bashall: 01903 722973.
Northampton SME.
Talk: Andrew Lounds —
‘Soho Foundry (Boulton
& Watt Black Country)’,
7.30pm. Contact:
secretary@nsme.co.uk
07907 051388.
Romney Marsh MES.
Members’ social
afternoon, 2pm.
Contact Adrian Parker.
01303 894187.

Sutton MEC. Quiz night.

Contact Paul Harding
0208 2544749.
Worthing & District
SME. Club meeting -
video evening, 7.30pm.
Contact Geoff Bashall:
01903 722973.

North Wiltshire MES.
Public running, Coate
Water Country Park,
Swindon, 11am-dusk.
Contact Ken Parker.
07710 515507.
Rochdale SMEE. Santa
Special at Springfield
Park, 7.30pm.

Contact Rod Hartley
07801 705193.
Westland & Yeovil
DMES. Track running
day 11am — 4.30pm.
Contact Bob Perkins:
07984 931 993.
Tiverton & District
MES. Running day

at Rackenford track.
Contact Bob Evenett:
01884 252691.
Grimsby & Cleethorpes
MES. Monthly meeting
and Christmas social,
Waltham Windmill,
7.30pm. Contact Dave
Smith: 01507 605901.
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19

19

20

23

26

26

26

26

Northampton SME.
Christmas social
evening 7.30pm.
Contact: secretary@
nsme.co.uk

07907 051388.
Nottingham SMEE.
Talk: ‘Experiences Big
and Small in Railway
Insurance’ - Anthony
Taylor. Contact Pete
Towle: 0115 987 9865.
Romney Marsh MES.
Members’ social
afternoon, 2pm.
Contact Adrian Parker:
01303 894187.

Wigan DMES. Bring &
Buy with mince pies.
Contact Kevin Grundy:
01942 522303.

Bristol SMEE. Members’

night. Contact Dave
Gray: 01275 857746.
Leeds SMEE. Meeting
night — ‘Quiz Night'.
Contact Geoff
Shackleton:

01977 798138.
Salisbury DMES.
Christmas social.
Contact Jonathan

Maxwell: 01722 320848.

Sutton MEC. Club night.
Contact Paul Harding
0208 2544749.

North Wiltshire MES.
Public running, Coate
Water Country Park,
Swindon, 1Tam-dusk.
Contact Ken Parker:
07710 515507.
Grimsby & Cleethorpes
MES. Boxing Day
charity run, Waltham
Windmill, 1TTam-3pm.
Contact Dave Smith:
01507 605901.
Leeds SMEE. Public
running and Boxing
Day steam-up,
Eggborough track
from 10am. Contact
Geoff Shackleton:
01977 798138.
Sutton MEC. Boxing
Day run, 10am-2pm.
Contact Paul Harding
0208 2544749.
Worthing & District
SME. Post Christmas

27

30

steam-up. Contact
Geoff Bashall:

01903 722973.
Bradford MES. Mince
pie steam-up, 12:30pm
until frostbite sets

in, Northcliff track.
Contact: Russ Coppin,
07815 048999.

North Wiltshire MES.
Public running, Coate
Water Country Park,
Swindon, 1Tam-dusk.
Contact Ken Parker:
07710 515507.

JANUARY

1

Grimsby & Cleethorpes
MES. New Year's Day
charity run, Waltham
Windmill, 1TTam-3pm.
Contact Dave Smith:
01507 605901.
Romney Marsh MES.
New Year's Day

track meeting, 11am
onwards. Contact
Adrian Parker:

01303 894187.
Bradford MES. Bits and
pieces evening, 7:30pm,
Saltaire Methodist
Church. Contact: Russ
Coppin, 07815 048999.
Brandon DSME.
Meeting at The Ram
Hotel, Brandon, 7.45pm.
Contact: Mick Wickens,
01842 813707.

Sutton MEC. Bits and
Pieces. Contact Paul
Harding 0208 2544749.
North London SME.
Videos, slides and
photographs evening.
Contact lan Johnston:
0208 4490693.
Tiverton & District
MES. Running day

at Rackenford track.
Contact Chris Catley:
01884 798370.
Westland & Yeovil
DMES. Frostbite run
11am — 4.30pm.
Contact Bob Perkins:
07984 931993.
Romney Marsh MES.
An evening with Andy
Nash, 7.30pm.

Contact Adrian Parker:
01303 894187.

873



The Best of BRITISH STEAM

J)’eauh’ﬁzl[y @raﬁec{ (Models Handmade to Order 6;{ (gofm Hemmens

My Ribblesdale and Wharfedale plants are individually made to the highest standard demanded by my
customers around the world. They are recognised as wonderful collector’s pieces that over time will
increase in value as have many of my other models [ have made over the last 48 years.

I can proudly state that my models are “Made in Yorkshire” the birthplace of many of the best
Engineers in the world

The illustration shows the "Ribbersdale” boiler mounted on a commaon bedplate with the “Richmond” twin eylinder steam engine and a steam oil
separator. The "Ribbersdale” boiler is constructed from copper components and silver soldered. The boiler is stoved with high temperature paint at
175 degrees C. The boiler is lagged with individual hardwood planks and held by stainless steel bands. To improve the boiler performance it is fitted
with a ceramic burner. The finished boiler is pressure tested to 150 psi for continuous working pressure of up to 80 psi. A test certificate is supplied

with the boiler confirming the test and guarantee of quality. The boiler is fitted with a water filler bush, pressure gauge, water gauge glass and
blowdown valve, salety valve, vacuum valve, steam on/ofl valve, ceramic gas burner, gas pipe and gas on/off valve. The white/cream stove painted
chimney is pre-drilled for the exhaust pipe bracket should you wish to extend the exhaust pipe alongside the chimney.
This plant is priced at £1550

The illustration shows the "Whartedale” boiler mounted on a common bedplate with the "Richmond"” twin cylinder steam engine and a steam oil
separator. The boiler can be fitted with either the “Richmond” engine or "York" engine and a steam oil separator. These can be purchased as single
items. The "Wharfedale” boiler is constructed from copper components and silver soldered. The boiler is stoved with high temperature paint at 175

degrees C. The boiler is lagged with individual hardwood planks and held by stainless steel bands. To improve the boiler perfformance it is fitted
with a ceramic burner. The finished boiler is pressure tested to 150 psi for continuous working pressure of up to 80 psi. A test certificate is supplied
with the boiler confirming the test and guarantee of quality. The boiler is fitted with a water filler bush, pressure gauge, water gauge glass and
blowdown valve, safety valve, vacuum valve, steam on/off valve, ceramic gas burner, gas pipe and gas on/off valve. The white/cream stove painted
chimney is pre-drilled for the exhaust pipe bracket should you wish to extend the exhaust pipe alongside the chimney and also includes a polished
brass flared top. This plant is suitable for installation in all my boat products with ample power to drive your boat satisfactory.

The price for this model delivered by UPS within the UK is £1550. Please contact us to discuss delivery, based upon your requirements. You can

now place a reservation on payment of £100. The balance of the purchase to be paid upon notification that the model is now ready for despatch.

I also manufacture high quality boat kits with GRP Hulls or plank on frame construction. These fully detailed kits have been produced to supply
a package which is full of top quality parts and superb schematic build information that will, with attention to detail and time, produce a very
high-quality scale replica of that very product, and if so desired one can reach museum quality. These kits are priced from £1400-£1950
JOHN HEMMENS STEAM ENGINEER
28 Breighton Road, Bubwith, East Riding of Yorkshire. England YO8 6DQ
Tel: +44 (0)1757 289 664 www.steamengines.co.uk Email: enquiries@ steamengines.co.uk




Christmas

garden railway offers

Join the Association for
L,[)rt-atmm
by Direct Debit and get
15 months membership including
10 magazines, Modellers Guide tQ7¥
the Ffestiniog (RRP £10), Scale, S
Ruler and annual DVD all for the
usual price of 12 months

membership visit:

VATVAL vy vy
AVAYAYAY S | -._“'I ‘II-‘I,L_

or call :
01778 392016

Mon - Sat 9am - 5pm

www.16mm.org.uk 2
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CLOCK
CONSTRUCTION
& REPAIR |

I Nty
FBI—]] E. ] T ler

John G. erght Eri
Woof, Jo
and others. «

"SPRINGS

® Machining service ® Painting and lining service
® Laser and water cutting ® Ce marked copper boilers
® Buy and sell live steam models

Tel: 07487 268956

Email: midlandlocoworks@gmail.com
Web: www.midlandlocoworks.com




Ex- display Visit Our Aylesford Show Room!

items now
O‘*ea,b o Spog Open Monday-Friday 10am-4:30pm & 1st
Line Saturday of the month 11am-4pm

Request

. Carden Railways ===
rapear VISA 835 @D www.dream-steam.com

BRAND OF THE MONTH: MSS
Side Tank Locomative (32mm/f45mm) 909003  £200.00 (Available in Blue, Black, Green & Maroon)
Saddle Tank Locomotive (32mm/45mm) 909013  £230.00 (Available in Black, Green & Maroon)
Side Tank Locomotive Kit (32mm/45mm) 909011 £190.00 (Available in Blue, Black, Green & Maroon)

Maroon Tender (32mm/45mm) 911403 £53.00 WE HOLD A FULL RANGE OF MSS SPARES
Green Tender (32mm/45mm) 911405 £53.00 AND UPGRADES FOR OLD MAMOD & MSS LOCOS
Black Tender (32mm/45mm) 911401-BL  £53.00
Blue Tender (32Zmm/45mm) 911402-BL  £53.00
Maroon Passenger Coach (32mm/45mm) 911201 ES3.00
Blue Passenger Coch (32mm/45mm} 911201BL £53.00 ROLLING STOCK ARE ALSO
Log Wagon (32mm/45mm) 911501 £53.00 AVAILABLE AS KITS
Goods Van (32mm/45mm) 911101 £53.00 PRICES FROM £50!
Guards Van (32Zmm/45mm) 911001 £53.00
Coal Wagon Grey (32mm/45mm) 911505 £53.00
Coal Wagon Unpainted (32mm/45mm) 911505-1 £53.00
Pair of Flat Bed Wagons (32mm/45mm) 911301 £57.00
Straight Track 910003 £34.00
Curved Track 910005 £34.00
Left Hand Point 910001 £24.40 *In stock a5 of 0211118, please note thess loco's may o longer be available, check stocks anlins or call
i . Please nole basic range takes 4 waeks from inital order and other locomotives are in batches.
nght Hand Point 10002 £24.40 Batch dates will be in product description. Locomatives in stock will state instant dispatch available
PECO ROUNDHOUSE DSW BACHMANN
= Percy and the Troublesome Trucks Set 90069 £390.00
32mm (SM32) Track In Stock Now" Upgrade Cylinders DSUPCYL E72.00 Thomes with Annie & Clarabei Set. DODBS £390.00
Flexi Track - 12 Pack sLeook1z  £i10.00 Millie Black, 32mm £650  Ceramic Gas Bumer Set DSUPGES £90.00 Thomas' Christmas Delivery 900B7  £410.00
Flexi Track - 4 Pack SLEOOx4  £3800 Sammig 32mm & 45mm £650  Three Wick Meths Burner DSUPZIWMB £45.00 Toby the Tram 91405  £250.00
Flexi Track - Singhe 5LE0kT  E10.00  Bertie  Blue, 32Zmm & 45mm a0 Dead Leg Lubricator DSUPDLOL £29,00 Thomas the Tank Engine 401 £225.00
Setrack Curve - 6 Pack STEOSeE  E4400 Baria  Yallow 32mm gg50  Steam Regulator Kit DSUPSRK £35.00 James the Red Engine 91403  £230.00
Setrack Curve - Single ) STe05x1 £6.80 Little John, DHR Blue, Red Buffers £802 Small Brass Chimney Cowl DSENSMCWL £4.00 Annie Coach 47001 EB0.00
Setrack 38 Radius Curve - Single STE07 £8.50 ! i AT Brass Cab Hand Rails DSENCH £4.20 Clarabel Coach 97002 EBO.OO
Setrack 38 Radius Curve - Sik Pack  ST607«6  £4s0p  Liltle John, Victorian Maroon, Chevron Buffers  £602 o o wvin o DepNsTHR  gsop EmilysGoach 97003 £80.00
Right Hand Paint SLEGSS £4500  Little John, Yellow, Cheyron Bufiers £602 Brass Smoke Box Hand Ralls DSENSBXHR 53'10 Emily's Brake Coach 97004  £80.00
Laft Hand Point SLEGSE E4500 By lidog, Deep Brunswick Green, Red Buffers FR34 # * Troublesame Truckl 98000 ES8.50
: l d Cylinder Covers DSENCYCV £12.00 ;
¥ Paint SLEBST £45.00 Clarence, Brown, RIC, Insulated wheels £1,710 Troubbesome Truck 2 8001 £59.50
Smell Radius Right Hand Tumout ~ BLEB®1  £45.00 2 R ! Brass Sand Boxes DSENSEX £12.50 )1 Gream Wagon 98015 £56.00
Small Radius Left Hand Tumout.~ SLEGe2  £¢500 On Order biosse nopwa | Bress Tank Tops DSENWTT £9.40 Tigmouth Milk Tank 96005 £39.00
Wagon Turmtabile and Crossing 51627 £2000  Katie Due Dec 2018 fooo's ‘o arder’ Lubricating Cil SWLUB3D £300 5CRufiey 98010 E70.00
Rail Joiners - 24 Pack SLB1D £350  Russell Due Dec 2018 i b At Meths Burner Wick DSWWKE £1.90 Explosives Box Van 98017 £56.00
45mm (G45) Track Lilla Due Feb 2019 1o your owm Curve Tipped Syringe DSWCTS £2.10 Open Wagon Blua 88012 ER6.00
Flexi Track - Six Pack SLODMNE  £79.00 Billy Due March 2018 specification 460 Steam Oil 500m DSWAB0S0500  £6.50 Oren Wagon Red . e
Flexi Track - Single SLO00x1  £15.00 Bulld Due March 2018 requiremants 220 Steam oil 500m| DEW22050500 £550 Sodor Frult & Vegelable Co. Box Van 98016 £56,00
Satrack Curve - Six Pack STO0SKE  £40.00 o9 - Deposit of onfy Soiid Fuel Tablets 980001 £a50 Sedor Fusl Tank 98004 £56.00
::ada Curve - Singla STO0SK  £8.00 LegyAnne Due oAl 2019 ea0required  Water Filler Bottle DSWWFB £4.00 MAMOD
ack Straight - Six Pack 5T90246  £40.00 hs Fil SWM |
Setrack Straight - Single STo0t 65,00 v Dump Car (Gxide Red) 92504 £46.00 Vieths Fler Botte ponEe o St ek o
Right Hand Paint SLeSs  £54.00 £ P ! 3 it MK3 From  £335,00
Laft Hand Pt SLGOE.  £54.00 at Wagan with Logs 96470 £79.00 New! Saddhs Tank MST From  E336.00
! . “L§" Skeleton Log Car 98490 £79.00 ; Brunel MBrunelDG  E440.00
Paint Motor Mounting Plate PLB £3.60 Spiteful Brake Wagon
Metal Rail Joiners - 18 Pack sL91p £6.00 "LS" Speeder Oranga 96253 £90.00 990 Brnel Goods Set BGS-CC-N 520,00
Irisulaling Rail Joivers - 12 Pack SL81t  £3.10 "L5" Speeder PRR 06251 £90.00 £70 Tendar MTOR £39.00
Dual Rail Joiners - 6 Pack Sig12  £6.00 "LS" Speeder Santa Fe 96252 £90.00 BACHMANN Tanker MTNK £39.00
| ; : Goods Wagen MGWN E44.00
SLATERS 16mm Scale Fl.rg-man and Driver 16-703 E19.85 Guards Van MGVAN 50,00
16mm Scale Sitiing Man and Woman  16-704  £19.85 R Toiar il e

Festiniog Rallway Ashbury First Class 4-Wheel Carriage Kit 16001 E73.50
Festiniog Rallway Third Class Ashbury 4-Wheel Carriage Kit 16002 £73.50

16mm Scale Standing Man and Woman 16705 £19.95
SUMMERLANDS CHUFFER

G Scale Grazing Cows 22-199 £24.95 Th ikt devel dand i
Dinorwic Sate Wagon Kit 16W01  E20.00 G Scale Horses Standing and Grazing  22-201  £24.95 ese highly:Hevalopec anc pracesion
;mniog :all\m g ;m Efakedkzlaés tha Kﬁm 1?‘1‘33 g-gﬁg engineered chuff pipes that can bring
sshiniog Railway 2 Ton Unbral lale on 16 4 :
War Depariment Light Raitways K Class Skip Wagon Kit 1608 £20.00 lheArealldsound of almm"}g st;an;llcm
Dinarwic Quarry Slab Wagon Kit 16W08  E25.50 wige-range aiways instoc
Dinorwic Quarry “rubbish’ Wagon Kit 16W0S  £25.50 Specials can be ordered on request
Set-a-Curve
Dleiors Mek-fek o5le £500 Available in 32mm and 45mm

Slaster's Mek-Pak Brush 0505 E370

£29

inc. P&P

with a wide range of Radii

£15

Dream Steam Ltd, Ground Floor Suite, Vanguard House,Mills Road, Aylesford, Kent, ME20

facebook

Call us: 01622 793 700 or send an email to sales@dream-steam.com

www.dream-steam.com | sales@dream-steam.com |@dreamsteamworks | facebook.com/dreamsteamworks



CNC Machined Wheels for 5" & 7% Gauge Contact 17D Miniatures:

B prioes: Tel: 01629 825070 or 07780 956423

5" g. Plain Disc Wheels Email: sales@17d-miniatures.co.uk
£8.90 ea

74" g. Plain Disc Wheels
£13.30 ea

7" Narrow Gauge Dished Wheels
£21.70 ea ( 6" Diameter)

Note: Prices subject to VAT

#. | Live Steam Parts
s i ot | QS | & Bespoke CNC
Machining

£68.80 each

74" g Fully Machined : . .
Spoked Wagon Wheels Cylinders, valve gear, rods,
£29.90 each & bespoke wheels

This is a small selection from our range of wheels. Super
Please visit our website to see the full range, or

contact us for more information. De“uhng parts h g)

£ 17D MIMTURED

MINIATURE RAILWAY SPECIALISTS

D LOCOMOTIVES, ROLLING STOCK, COMPONENTS

i CNC MACHINING SERVICES
MINIATURES www.17d-miniatures.co.uk
17D Miniatures, Units 12 & 13 Via Gellia Mill, Bonsall, Matlock, Derbyshire, DE4 2AJ

The

Steam Workshop

Now Incorporating D.Hewson Models

All steam models bought, sold, exchanged, valued, restored, repaired, finished, painted, lined,
...... and of course,......played with!

6" Foden lorry

7 14" A1X Terrier
5" GWR Manor

We always have a huge number of models in stock, and are always interested in anything from a set of
castings to a gold medal winner. Please do visit our website, or simply give us a bell for the most friendly,
helpful, fair and knowlegable,..... (if we do say so ourselves),..... service available.

By Enthusiasts
- n For Enthusiasts
07816 963463

www.steamworkshop.co.uk
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== SILVER CREST S5

BATTLETRAX

ONLY 50 IN
PRODUCTION
SO ORDER NOW!

gt

CHURCHILL MK VII TANK

The Churchill was introduced to counter German
tank superiority, However, shortage of materials,
suitable engines and larger calibre anfi-tank guns
rendered the early marks a shadow of what the
vehicle was destined to become. An enfirely new
version of the Churchill finally emerged, with
150mm of frontal armour.

Designated the Churchill VIl it was used as

the hasis for the development of the ultimate
flamethrower tank. This was named the
“Crocadile”. All production Mk VIl's had a
rectangular hateh in the hull floor for the mounting
of the flame equipment so that they could be
readily converted from gun tanks to Crocodiles.

In WWIl Crocediles were used in North Western
Europe and in Italy. They later served in Kerea.
A Crocodile is easily identified as the fuel for the
tlamethrower was contained in an armoured
frailer towed behind the tank. In Crocodile farm
the Churchill retained its 75mm gun. The flame
projector replaced the hull machine gun.

“As an award winning
professional model maker,
[ am proud o have been
involved in the design,
development and tesfing
of this superb 1/6th scale
madel. The Churchill
Crocodile presenfed some
unique challenges, but the
end result is magnificent.”

Mike Pavie

REQUEST YOUR FREE
BROCHURE TODAY

Request your free brachure today by e-mail,
telephons, or by returning the coupon opposite.

Telephone: 01788 892 030
E-mail: info@silvercresimodels.co.uk

Find more infarmation at
www.silvercrestmodels.co.uk

—-
—
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ACTUAL MODEL SHOWN

1/6™ METAL MODEL FOR RC,
WITH WORKING FLAMETHROWER

SUMMARY SPECIFICATION

* 1/6th scala

» Cast track links

* Gun Recoil

* Mofion pack option

* Flame thrower
option

» Waight of gun tank
approx 120kg

= Length: 2,100mm

* Width: 575mm

. Heighi: 457 mm

* Gun Elevation/
depressinn

* Opening haiches

* Delivered assembled
and pl:linfad

* Coil spring
suspension

* Aluminium and
brass construction

* Fully detailed

Tirsane

I g S S i

THE 1/6™ SCALE MODEL

The model is available as a Mk VIl gun tank and as a fully fledged Churehill Crocodile with trailer
and working flamethrower! The model is constructed in aluminium and brass and is
supplied fully assembled and painted.

OVER 2 METRES IN LENGTH

The gun tank has an overall length of 1,240mm. The Churchill Crecodile is 2, 100mm including the
trailer. The flamethrawer is mounted in the front of the hull which leaves the trailer space available
for additional batteries to provide excellent run time. The motion pack includes 2 x Parvalux main
drive motors, auxiliory motors for turret turn, recoil and elevation, 4QD speed controllers.

As testament to our confidenca in the model we offer a full 12 manths warranty on every product,

You are welcome to pay your deposit of £995.00 by
credit/debit card, bank fransfer, or cheque.

DELIVERY AND PAYMENT
ARRANGEMENTS

Available options and prices:

Churchill Mk VIl Gun Tank ftoe-n&o for Uk -ord
£5,995.00 + £195.00 plp reey g °+r ?“gde“
. . L . received within ays.
Churchill Crocodile (with trailer) Y
£6,975.00 + £195.00 p&p
Churchill Mk VIl Gun Tank
including Motion Pack
£6,995.00 + £195.00 p&p
Churchill Crocodile (with trailer)
including Motion Pack
£7,295.00 + £195.00 p&p

Save £195.00.

We are pleased to offer

i Please send, without obligation,
i my free Churchill Crocodile full
i colour brochure,

{ Mame:

iAddress:

A deposit of £995.00 reserves your model.

You will be asked to pay 40% of the remaining
bolance February 2019 as the build of your
model progresses, with a further 40% due June.
The balance will be requested October in
advance of delivery.

- Post Code:

é Please send fo; Silver Crest Models Limited,
Braghoreugh Hall Business Centre, Wealton Road, ;
| Braunston, Merthamptenshire MNT1 716G ccon |

Company registerad number 7425348
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T The Digital Readout
& Measurement Specialists

Lathes
Mills

UK Brand
Hobby
Industrial
Optical
Magnetic

* o o & ° & 0

If you have a lathe or milling machine then you will
appreciate the need for a quality digital readout system to
provide consistent accuracy and repeatability in machining.

ems~/ provide both optical and magnetic systems to
machine builders, re-builders and main dealers so you can
be assured of performance, quality and service.

avaci;llaflt::er ?:S:ﬁ: o Our Spe_:cialist e_ncoders, for sma Iler m_achines, allow for
s neater installation and integration in limited spaces without
s e performance compromise. Perfect for Myford, Boxford,
Viceroy, SIEG etc.
P

g C

0116 279 3035 : facebook.com/emsi.systems

= =
UK’s Smallest
Magnetic Encoder

info@ems-i.co.uk : www.ems-i.co.uk

New CAD Software for Hobbyists /Q al i b re

Coming soon from Alibre, LLC

B A powerful and affordable 3D design package
for your home PC

B User-friendly and precise modelling of your
projects

®m Export to CNC machines, 3D printers and more,
or create 2D drawings and build it yourself

B Create single parts and combine them into
moving assemblies

B Stop wasting time and materials - everything
fits the first time around

AVAILABLE SOON FROM MINTRONICS

To register your interest, please contact

0844 357 0378 | www.mintronics.co.uk
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Model Engineer

g Sy

CNC Cutting service Wood, Metal, Pla

Wishing to sell | S LLEUCICRIIZC]
your Lathe, Mill | B Al ias il

THINKING OF SELLING YOUR
LATHE, MILL OR COMPLETE

: ; 5 WORKSHOP?
Essex/Nottinghamshire locations

Suffolk Steam Distance no object! and want it handled in a quick

Specialising across Suffolk, Norfolk, Essex & Cambridgeshire Tel: Mike Bi dweu pmfceg.i'glil[;f\,zu,isrﬂaeﬂner?

Great prices paid for all live steam models 01245 222743 Quillstar (Nottingham)
01159206123

Especially Polly loco’s, Stuartmodels, part built, out of certificate 3)4”, 5" or 7 %" gauge m: 07801 3 43 85 0 07779432060
Call Andrew on 07918 145419 or andrew@suffolksteam.co.uk bidwells1@btconnect.com david@quillstar.co.uk

ALL LIVE STEAM ENGINES WANTED
including BROKEN or JUST WORN OUT PART BUILTS considered

® ALL LOCOS WANTED from GAUGE 1to 10%4" especially BRITANNIA, A4, A3, SADDLE TANK and anything large and unusual.
® ALL TRACTION ENGINES WANTED from 1"to 6" including SHOWMANS, BURRELLS and PLOUGHING etc.
® ALSO WANTED STATIONARY ENGINES, BEAM ENGINES, VERTICALS, HORIZONTALS, STUART TURNER etc.

® ANY ENGINEERED SCALE BUSES, LORRIES, CARS etc considered. We will

TELEPHONE: 01507 606772 or 07717 753200 and askforKevin (PG hsgioa

Don't forget to visit our self catering holiday cottages on: www.railwaycottages.org area today!

53 Jasmin Croft
1 & CN C == or Complete Workshop? | | .. Heath, Birmingham, B14 SAX
Ik _ Full clearances Tel/Fax: 0121 624 0302
I S Nelikay aitfo or modelC gy 2 d carefully undertaken | |Emai: salesemallardmetals.co.uk
o o Need fine e =) ] Speak to: Worldwide mall order.
1 55520 Wewlafh@'m”s ﬂ ser el Malcolm Bason of MBTools | BN A A g it LR R
I g =0 E‘NC Mach and mills) 01993 882102 Supplier of all Ferrous & Non-Ferrous Metals
° ustom b on. _ . Re_homjng worksnop NO MINIMUM qRDER
I - e machinery for 20 years! | |address detaiis with 3 First Glass Stamps

Complete home

Telephone
for a fast friendly
service seven days
a week!

any age, size or condition considered - any distance, any time

ALL STEAM

LOCO’S WANTED

ALL PART BUILT MODELS WANTED : %D
ALL WORKSHOPS CLEARED SWEPT CLEAN ALL

All 5" Gauge Loco's Wanted All 7%" Gauge Loco's Wanted All 34" Gauge Loco's Wanted TIRACTI]I ON

Hunselt, Simplex, Speedy, Hunselt, Hercules, Jessie, Titch, Juliet, Rob Roy,

BR Classs 2, Horwich Crab, Romulus, Dart, Bridget, Firefly, Jubilee, Maisie, ENGINES
BR 8400 tank, Maid of Kent, Holmeside, Paddington, GWR Doris, GWR Hall, Britannia, ILINRTEIN N,
Black Five, Jubilee, Royal Mogul 43xx, GWR King, Black Hielan Lassie, Etc

Engineer, i%l Springbok, Five, A3, Bl, etc. : WANT!ED

Torguay Manor.

For a professional friendly service, = __ Minnie, Burrell, Royal Chester, etc.
please contact:

Graham Jones M.Sc.

graham@antiquesteam.com

0121 358 4320
antiquesteam.com
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Model Engineer

C‘ontactus fgzeco ar Brass, Aluminium,
—?Sme& _Phosphar Bronze, etc.

E.&‘FAX 01325 381300

e-mall; sﬂl’es@m-machme c0.uk
www.m-machine-metals.co.uk

I TAPS & DIES

£ Excellent Quality manufactured-supplied

Brilish-box HQS laps dies cuts stainless
MES5(33pcs) ME4 (30pcs) BA3(35pcs) has
all Model Eng 32+40tpi BA, BSB, MTP etc
THE TAP & DIE CO
445 West Green Rd, London N15 3PL
Tel: 020 8888 1865 Fax: 020 8888 4613
www tapdie.com & www.tap-die.com

ALWAYS IN
STOCK:
Huge range of

miniature fixings,
including our socket
SEIVO SCrews.

* Taps, Dies &

also the home of ModelBearings.co.uk

* Engine & Miniature bearings * Circlips, etc. etc.

Drills * Adhesives

TellFax +44 (0)115 854 8791 Email: info@modelfixings.com

BA SCREWS IN

BRASS, STEEL
AND STAINLESS
SOCKET SCREWS IN STEEL
AND STAINLESS ® DRILLS

® RIVETS ® TAPS ® DIES ®
END MILLS SLOT DRILLS etc

PHONE FOR
FREE LIST

ITEMS MAIL ORDER LTD

Mayfield, Marsh Lane, Saundby
Retford, Notts. DN22 9ES

Tel/Fax 01427 848880

GB BOILER SERVICES

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

Constructed to latest

7'." guage and P.E.D.
Enquiries, Prices and Delivery to:

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

@

European Standards
category 2 Specialist

©

Model Engineering
Products Bexhill

Manufacturers of
5"gauge diesel outline
battery electric locos

and accesssories

Telephone: 01424 223702
Mabile: 07704 256004
email:modelengineerssupplies@gmail.com

17 Sea Road, Bexhill-On-Sea,
East Sussex TN40 1EE
Visit aur website:

www.model-engineering.co.uk

LASER CUTTING

CNC Folding and Machining
Fabrication and Welding
All Locomotive & Traction Engine parts.

Your drawings, E-files & Sketches.
m: 0754 200 1823 © {: 01423 734899

{answer phopre]

e: stephen@laserframes.co.u
Well Cottage, Church Hill, North Rigton, LEEDS 1517 0DF

www.laserframes.co.uk

PRECISION ENGINEERS

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

John Dunn
Engineering

North Cave, East Yorks
Tel: 01430 424957 Fax: 01430 423443

maii:
thewor_k.s@jnhndunnqulnee_-ring.oo.uk
www.johndunnengineering.co.uk

CLOCEMAKING
METALS AND BODKS
CZ120 Compo Brass Sheet/Blanks, CZ121 Brass Bar

CZ120 Brass Tube, ERE & Mild Sieel, Std Silver Steel
Cinge Plate. Suspension Spring Stecl

Whee! & Pinion Cutting, Horological Engineering

BRASS PRICES REDUCED
Send Two 15T Class Stamps For Price List
|.T.COBB, & POPLAR AVENUE,
BIRSTALL, LEICESTER, LE4 30U
TEL 0116 2676063 Email: ian@iantcobb.co.uk

www.iantcobb.co.uk

Meccano Spares

New Reproduction and
Pre-owned Original
Meccano Parts.
Www.meccanospares.com
sales@meccanospares.com
Tel: 01299 660 097

Don’t know what it’s worth?

* (Good prices paid for all live steam models
Locomotives from gauge 1 to 10% inch
Traction engines to 6 inch scale
Part-built or broken through to exhibition quality

¢ A no-obligation offer and firm decision
over the telephone

e Fully-insured collection nationwide

¢ Payment in full on collection

Speak to the experts

STATIONROAD! STEAM COM

Build, buy & sell all types and sizes of locomotives, traction & stationary engines

Call Mike or Jayne Palmer on 01526 328772

Station Road Steam Ltd, Unit 16 Moorlands Industrial Estate, Metheringham, Lincs LN4 3HX
Open daily Monday to Friday from 8am to 6pm, visitors welcome by appointment

www.model-engineer.co.uk
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' SECURE ONLINE
==

ORDERING Model engineering, locomotives, engines, scenery & more .

www.sarikhobbies.com

1000's of Model Aircraft, -~ '
sz Sarik NODDIes
designs and parts for your

next - or first - scratch build! The store for the model builder

oy W,

1000’s

OF MODEL ENGINEERING PLAN DESIGNS

| %@ ENGINEERING & RAILWAY PLANS _ 0 O o

INTERNAL COMBUSTION ENGINES

' T 341 20

B =

STEAM ENGINES & PLANT
VEHICLE LINE DRAWINGS

@ RAILWAY SCENERY

WORKSHOP EQUIPMENT

MODEL RAILWAY PLANS
ARMOURED FIGHTING EQUIPMENT

MILITARY VEHICLES
et |
CARS

TOOLS & SUPPLIES O GAUGE KITS - PLASTIC & PLYWOOD

[ e

00 GAUGE KITS — PLASTIC

LOCQO STORAGE
MAINTENANCE TRAYS
BOOKS & SPECIALS - DVD & BLU-RAY
WHITE METAL FITTINGS

www.sarikhobbies.com e AL REIE

Plenty of inspiration for your next model engineering project, be it a working locomotive, an
internal combustion or steam engine, or maybe an additional item for your workshop. We also
offer a wide range of model railway plans, scenery and accessories, as well as a comprehensive
selection of line drawings of aircraft, armoured fighting equipment, military vehicles and cars.

DISCOUNT FOR 1 00/ 0 F F Enter code at the checkout:
YOUR MODEL (o

ENGINEERING PROJECT YOUR WHOLE ORDER ENGINEER19

Offer ends 30" April 2019. Not to be used in conjunction with any other offers. Enter code at the checkout & discount will be applied.

MODELMAKING TOOLS, ACCESSORIES & SUPPLIES

Video Productions

EPOXY, A . HUGE RANGE OF MARINE PLY, BALSA
AEROSOL, p 3 SHEETS & BALSA
Sano: [E ~ L4 BOAT & AIRCRAFT PLANS [
MORE =
R ario Carson LR T oo M o D E l' Perma'Grit”:TOOIS SKS fﬂ; pave platt models

Tungsten Carbide Abrasives

sarik nopples

£ 50 please

www.sarikhobbies.com

Email: info@sarikhobbies.com
Tel: 01684 311682 UnitsB-12 | Willow End Park | Blackmore Park Road | Welland | Malvern | WRIZ 6NN




144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 5HS
Tel: 0208 300 9070 - Evenings: 01959 532199 - Fax: 0208 309 6311
‘ www.homeandworkshop.co.uk < sales@homeandworkshop.co.uk §
Opening Times: Monday-Friday 9am-5.30pm e« Saturday Morning 9am-1pm
£375 10 m|nuTes from M25 Junction 3 and South Circular - A205

g it . . g g i Stumer 55mm precision swivel
g = "B Burnerd LO collet 44l Harrison lathe 5% " SIP stratus 41050 [l machine vice from NEW ZEALAND__2
V= e B thudk + collets ‘:/imculsllde 3HP compressor 'Finest Engineering'
. ‘Boxford MKI11-CUD 5" 2" B Umdrd] = —— g
R W TRReS | MYFORDIGENUINE PARTS.  [BTS g e Gt
"""£1725 —— y ! —pre . 4 !
\M = = = Y Purchased from Nottingham

A ‘\L, £65 , £240

7

ST Bvsofmy?
o : R .
: T‘ N f oo ' @

BN - 2 Yorkleen WVT50
oI > & extractor

RJH grf@

o — 2
- £165 5 m grinder/buffer { £375 ﬁ(k{miﬂmvil
b M‘Tord Super 7 Slﬂm(l Blg Bore Iulhe +Tesla J £5950 | p.. (tinmans) stakes!

750 inverter, excellent example Numngham

‘Tﬁool cabinet complete

@ '_ P
s ‘*:,.9.225

Bench + 2 vices

4 iaw chuck
e — e

Myford Super 78 Plus Big Bore Imhe
o + Tesla 750 inverter, cabinet stand

; excellem exumple INciing e

OPEN DAYS
Friday 28th and

Nice,

Union 12" pedest u|
(grinder

Tom Senior MI"

Ry
N : 4 .
Saturday 29th December 1| Angle plates | = - me——————ers |} ) &5 4" suivel/
i Wl 1R fpair) Boxford Little Giant tilt machine vice™
10AM till 4PM ' la toolpost grinder handle &

Heginer Multicut1 : SpeCiaI DeaIS!

+ blades

? =l
TON crane 2495/3 5 TON 9ft

Elarkson tool and
forks pallet truck £495 arkson tool an

cutter grinder

ecial

y a W ‘ ! ~ 5tor€20 2

= Denford Turn WALl £30 ™ > e  Myford|
PR each 4 Angle plates+ | Super 7 Rifl Tripus (German) |

270 Pro (NC g sur%uce plates || Bridge bed fel on/of& switch

Colchester steadies fo fit

-Uni;n 10" pedesr'ul

: . Student, Master, Bantam "l %+ e
Please PHONE to check availability or to obtain our list ik 2000, Triumph, Mastifft [l Colchester Colt 6.5 x 40" centres
DISTANCE NO PROBLEM!  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT )
; I SHIPPING seava
Just a small selection of our current stock photographed! WORLDWID m a L E

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



Introducing the NEW
Axminster Trade
Ultimate Edge

Sharpening System

The perfect machine

for sharpemng/i

edge tools

Shown with the
Honing Guide Assembly £23.95 105281

. Axminster Trade Ultimate Edge
£379.96 Incvat Code 103474

With forward, reverse and variable speed giving greater
control together with fast belt changes, the Ultimate
Edge will revolutionise sharpening your lathe tools.

The Ultimate Edge is also a quality linisher and excellent for
restoring, rejuvenating and removing rust from old tools.

Sharpening Table £24.96 105426

Add the Compound Jig to your Axminster Trade Ultimate Edge

machine and you can then fit the Fixed Speed Linishing System
Universal Sharpening Table.

£329.95 Incvat Code 103473
The Twist n Fix Arbor allows for A single speed version of the Ultimate Edge
virtually instant changing of is also available. This simple linisher/

different mops, felt wheels and grinder/sharpener is perfect for
profiling wheels. Can be purchased metal based crafts and hobbies.
as a single item or a set of 3,

Twist n Fix Arbor £24.96 105419
Additional Arbor £14.95 105420
Additional Arborx3 £29.95 720623

New Catalogue

Over 6,000 products
~  have been reduced in price.

More accessories can be found on our : .
\ axminster.co.uk/catalogue

website and on pages 240-241 of the
Axminster catalogue.

To see the quality of these machines and arrange a demonstration,

Ax M I N ST E R visit one of our stores. Search axminster.co.uk or call 0800 371822,

For the complete Axminster experience and to keep up with events, news and

TOO’S & Machinery much more, browse our website or follow us on social media.

Prices may be subject to change without notice.

Axminster  Basingstoke * Cardiff « High Wycombe * North Shields « Nuneaton « Sittingbourne » Warrington



