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BRITAIN’S FAVOURITE PHASE CONVERTERS...

THE
ONLY PHASE

CONVERTER
MANUFACTURED IN 2

BRITAIN TO 1S09001:2008

by POWER CAPACITORS LTD -
30 Redfern Road, 3

3 Birmingham L
i, B112BH

CE marked and EMC compliant

SUPPLYING
THE WOODWORKER
& MODEL ENGINEER

SINCE 1984

POWER CAPACITORS LTD
30 Redfern Road, y
Birmingham
. B112BH

STATIC CONVERTERS from £342 in¢ VAT

3-YEAR WARRANTY/MONEY-BACK GUARANTEE

240-volt 1-phase input, 415-volt 3-phase output.

Single or multi-motor operation via socket/plug or

distribution board, Eight sizes from 1, 1kW/1.5hp

to 11kW/15hp. —_tt

Ideal solution for nswave

“one machine at B )

a time” environments. Output retrofits directly to

existing machine wiring loom so no modification

to machine necessary, Manual power adjustment via switch using voltmeter as guide.

« 3-YEAR WARRANTY/MONEY-BACK GUARANTEE
240-volt 1-phase input, 415-volt 3-phase output. Single or
multi-motor operation via socket/plug or distribution board.

Eleven sizes from 1.1kW/1.5hp o 22kW/30hp. |deal

solution for multi-operator environments or where
fully automated “hands-free” operation is required
imespective of demand. Output retrofits directly to existing machine wiring loom

$0 no modification to machine necessary. Some sizes suitable for welding applications.

~CINYENTIRN

2-YEAR WARRANTY/MONEY-BACK GUARANTEE
240-volt 1-phase input, 240-volt 3-phase output (i.e. dual
voltage motor required). SOFT START-STOP, SPEED CONTROL,
BRAKING, MOTOR PROTECTION and JOG FUNCTIONS.
Low-Cost, general purpose simplified torque vector control.
Entry level performance suitable for the

majority of applications. Four sizes available

from 0.4kW/0.5hp to 2.2kW/3hp.

tor-RCS packages from £282

=5 =

5-YEAR WARRANTY/MONEY-BACK GUARANTEE
240-volt 1-phase input, 240-volt 3-phase output

(i.e. dual voltage motor reguired). SOFT START-STOP, SPEED
CONTROL, BRAKING, MOTOR PROTECTION and JOG
FUNCTIONS. Simplified torque vector control

giving enhanced performance at low RPM.

Four sizes from 0.4kW/0.5hp to 2.2kW/3hp.

5-YEAR WARRANTY/MONEY-BACK GUARANTEE
240-volt 1-phase input, 240-volt 3-phase output (i.e. dual
voltage motor required). SOFT START-STOP, SPEED CONTROL,
BRAKING, MOTOR PROTECTION and JOG FUNCTIONS.
Advanced vector control giving optimum
performance at low RPM. Four sizes from
0.4kW/0.5hp 1o 2.2kW/3hp.

Suitable for all IMO inverters, this remote pendant allows you to

access the software of the inverter remotely, bypassing the

buttons on the inverter itself. START, STOP, FORWARD, REVERSE,

RUN, JOG, SPEED POTENTIOMETER. NO-VOLT RELEASE

e safety feature and two metre
Transwave

length of 7-care flex as standard.

CONVERTERS MADE IN BRITAIN SINCE 1984; 3-YEAR WARRANTY ON ALL
CONVERTER PRODUCTS; BS EN 9001:2008 QUALITY ASSURED MANUFACTURING
ENVIRONMENT; CE MARKED PRODUCTS COMPLIANT WITH EMC REGULATIONS,
THE LOW VOLTAGE DIRECTIVE and BS EN IS0 61000-3-2:2006.

—
Ideal for

NO SURCHARGE FOR DEBIT & CREDIT CARD PAYMENTS

FREEPHONE 0800 035 2027 or 0121 708 4522
transwave@powercapacitors.co.uk * www.transwaveconverters.co.uk
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Roger Backhouse goes for a ride
on the Manx Electric Railway.

425 50th IMLEC

Stephen Harrison reports on the second
day’s runs at the locomotive efficiency
competition held at the Birmingham
Society of Model Engineers.
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Martin Gearing makes the stays and
stay nuts and starts to think about
soldering the boiler together.

431 MODEL ENGINEER VISITS
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John Arrowsmith spends a day with the
Isle of Wight Model Engineering Society.
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RIDING TROLLEY

Jon Edney makes a riding trolley
for his garden railway.

436 LATHES AND MORE
FOR BEGINNERS

Graham Sadler makes an indexing
mechanism for the tool post.
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Henk-Jan de Ruiter looks back over the
history of slot car racing.
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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.

444 BUILDING A GARDEN RAILWAY

Martin Evans builds some colour light
signals for his railway and explains how
they are controlled over a wireless link.

447 FALCOR - A BEGINNER'S
LOCOMOTIVE IN 32mm GAUGE
Martin Ranson presents a design for a simple,
quick build gas-fired 32mm steam locomotive.

450 SOMERSET TRACTION ENGINE
CLUB ANNUAL RALLY 2018

Graham Gardner spends a pleasant day in
the glorious July sunshine in Somerset.

452 DESIGNING MODEL BOILERS

Martin Johnson concludes his discussion
by weighing the benefits of superheaters.

456 SIEG SX2 PLUS MILLER
CNC CONVERSION

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

459 QUARTER SCALE BENTLEY
BR2 ROTARY AERO ENGINE

Mick Knights adds more carefully
positioned holes to the crankcase.

462 CLUB NEWS

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

465 DIARY

Forthcoming events.

ON THE COVER...

Connor Casey, of the Manx Steam and Model Engineering
Club, drives his 5 inch gauge IOM Beyer Peacock Peveril at the
50th IMLEC event held at the Birmingham Society of Model
Engineers. (Photograph: Stephen Harrison)
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GS MODEL SUPPLIES Alec Tiranti Ltd

T = Sy ; Gt evtablished 1893
LTD Directors : Geofl Stait & Helen Verrall-Stait i

Centrifugal Casting & Mould
Making Machines, White Metal
Now Available Melting Pots & Hand Casting Alloys

Diesel outline Electric Locosin 5"g & 7 ¥47g

www.tiranti.co.uk
Contact us about your requirements, Tel: 0 8 4 5 1 23 21 0 0

Unit 44, Love Lane,

Modelling Moulding Tools & Materials,

Burnham-on-Sea, Pewter, White Metals Alloys, Bearing Metal, Silicone Rubbers,
Somerset, Polyester, Polyurethanes & Epoxy Resins,
TAS 1EY. Including Fastcasts, & Clear Resins,

Professional range of Cold Cure Silicone Rubbers.
Tel: 01278 788007
www.essmodelengineers.com
info@essmodelengineers.com

27 Warren Street, London, W1T SNB 0207 380 0808
and

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

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 Garvett Royal Show Compound.

Using enigimed sales literature 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{\'l'a'mfvr castings tlome u-'ci_qﬁiug avoind 3 chis is @ substantial model.
The clear informative drawing pack details each part and uses colewr
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 hedves, slide ber brackes and bell crank. Stamless steel HP & LE
clinder énd cap blembs, Steel grvernor balls, Staindess sted provp balls, Steel
tJTJ"i'U ||'-'¢"|‘|.J, i_:f’.!I?‘JJl'_’]' f‘l'r.'l\’. A.\il f('JH]lLT] h{“’{J H\'Jr?{'l II'V 15 oy |{r [ |T|JJW‘.’!|{§ 1SR '_]ITIFH.'"!'L:
peick, which sugpess other meterials and focon ther wall be veguimed. U1K Madnlind
Peat £14.00

| ‘“‘i' Garrett’s Roy al show Compound
T 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



It a job’s worth
. doing....

Qver 70 challenging projects
for the small workshop owner.
Proven solutions for:

{_:F Work Holding and Positioning

{'} Tool Holding and Pesitioning
ﬁ Manipulating Tools
{:} Stand -Alone Machine Tools

{:‘@ Drives and Major Attachments

| _: " ;j? ®
&% Hemingway

e N Hemingway Kits
Send £2 . 126 Dunval Road, Bridgnorth
Shropshire WV16 4LZ
United Kingdom
Tel/Fax: +44 (0) 1746 767739
Email:lnfo@hemingwaykits.com

for our latest
workshop
catalogue

or visit our

website www.hemingwaykits.com

Lathes
Mills

UK Brand
Hobby
Industrial
Optical
Magnetic

. & o 0 9 0 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.

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

Our specialist encoders, for smaller machines, allow for
neater installation and integration in limited spaces without
performance compromise. Perfect for Myford, Boxford,
Viceray, SIEG etc.

#’“‘?)

il

&
‘ UK’s Smallest
Magnetic Encoder

0116 279 3035 : facebook.com/emsi.systems

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

MIDLANDS
MODEL
ENGINEERING
EXHIBITION

THURSDAY 18" to
SUNDAY 21+
OCTOBER 2018

Thursday - Saturday 10am-5pm
Sunday 10am - 4pm

WARWICKSHIRE
EVENT CENTRE

..more than just an exhibition
- it's an experience...

17‘1?

Meet over 35
clubs & societies.
See nearly 1,000
models. Learn
from the experts
in the workshops &
lectures. Buy from
over 50 specialist
suppliers.

BOOKYOURTICKETS NOW e S o

ADMISSION ONLINE | FULL PRICE EHE!H;EHI"G
PRICES TICKETS* | TICKETS** in Mlnlamre

Adult £9.50 £10.50
Senior Citizen £8.50 £8.50 EXHIB'_TION LINK BU.S
fram Leamington Spa Railway Statian,

Child (5-14yrs) £3.00 £4.00
FREE PARKING ample

*Tickets are available via our website at discounted prices. Trom natkifig for over 2.000 vehicles
** Full price tickets are available on the day from the ticket St - .

SPONSORED BY

office. FREE SHOW GUIDE

Pleass call SEE Tickets on 0115 896 01547 if you would like to

book a ticket by phone. Last admission 1 hour before closing. upan entry to the shiow,

GROUP DISCOUNTS: 10+ enter code GRP10 on website.
Lecture programme, exhibitor list & bus timetables online.

www.midlandsmodelengineering.co.uk

Meridienne

Organised by Meridienne Exhibitions Ltd f Exhibitions LTD

Allinformation subject to change, correct at time of printing.
#MeridienneEx




See Wehsil:é forup to date info.
Please re-fresh your website browser.

7.1/4g

g Paigfg kit or Ready to run _;.

I\ Cholcs of Liverles.
1 : F 3 ! = I

& Ready within |y |
A ﬁiS\@'eeks J|

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

Shop open Mon to Fri 8.00am to 4.00pm

b tmprtiimirer s WayW.ametrains.co.uk

! {Sea website for products & updates)

Ermail oo P ——" @

POLLY MODEL ENGINEERING LIMITED

Build and drive vy

British Made with a Proven Track Record
ANN' 0-6-0 Saddle Tanl

Fully machined kit to build our latest coal
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

. _ A everyone (and we also sell drawings and

B : 7 il W castings for fine scale models).

Kit price £7044 inc VAT & UK delivery, other 5" gauge kit locos from £5716

srorv The rugged POLLY designs provide for reliability and longevity,
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
locomotive manufacturing
experience, you need have no
concerns regarding support or
spares availability, Customers are
welcome to visit our Nottingham workshop to meet the
team, discuss requirements and see our facilities.

3 Don't forget Polly is one of the largest
. L suppliers of fittings, drawings,

T il e ’ castings, materials, parts etc to model
G il engineers. See us at exhibitions,
e worldwide mail order.

Catalogue avaitable £2.50 posted and enguire for further details or visit our website where you will find other Polly Locos,
Kits, drawings and castings for scalle models and comprehensive ME Supplies.

Polly Model Engineering Limited www.pollymodelenginearing.co.uk
Atlas Mills, Birchwood Avenue, Tel: 0115 9736700
Long Eaton, Nottingham, NG10 3ND email:sales@pollymodel co.uk

Gt Yorkshire Showground
Harrogate (HG2 8QZ)

|6 November 2018 10am - 5pm
|7 November 2018 10am - 5pm
I8 November 2018 10am - 4pm

MyTime Media
www.skpromotions.co.uk T:07946 855445

Make life easy and pre-book

your tickets,
Telephone 01749 813899

Adult tickets £L1-60 @ £9.00
Concession tickets £10:60 @ £8.00

For show details either visit
www.skpromotions.co.uk

or phone 07946 855445

or Email exhibitions@mytimemedia.com

Should you not wish to receive further
information on our woodworking shows please
contact us.




LYNX MODEL WORKS
_— e _._:-. _ :;. -~

JUST PUBLISHED!

British Military
Railivays Overseas

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

* BESPOKE PARTS MACHINING

o STATIONARY AND MARINE
ENGINES MANUFACTURED

* FULL PAINTING & LINING
SERVICE -

® EC COMPLIANT E-W&
BOILERSFOR ' i)™
SALE

in the

Greal War

MODELS
COMPLETED

Eelited by
I, Panl F. Waters & 0. Julion Boinbow

Compiled by
The British (hrevseas wapys Historical Trast

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 55z

e Ceaeteneey yf the Great War

£50 inc. UK p&p
MAXITRAK.COM PR

; EXPERIENCE
The best of model rail and road
Tel: 01580893030 Email info@maxitrak.com

NEw 5" BRUSH
From £995

5 4F
READY TO RUN
£6,995

5" CLASS 25 '
U FROM £2,015

PROMPT MAIL ORDER TEL 0158[1 890066

Finance available
Terms and conditions apply

30 years expeﬁence prowd;ng ﬁttmgs and fixings, brasé bronze er amd steel,
Browse our website or visit us at 10-11 Larkstore Park, Staplahurst, kent, TN12 0QY




Ex- display Visit Our Aylesford Show Room!

items now

97 saie Sherk Open Monday-Friday 10am-4:30pm & 1st
Line Saturday of the month 11am-4pm

Request

Garden Ra”ways Catstonvs Giiiast Loyalty Points Online

™ 01622 793 700
e VISA £35 @D @ www.dream-steam.com

BRAND OF THE MONTH: ROUNDHOUSE As stockists of Roundhouse Locomatives, we have a varied range for instant dispatch but you are able to order any Roundhousa

loco from us online, which allows you to collect loyalty points! Many Home
In Stock Now* On Order Builder
Milie  Black, 32mm £650 Clarence Due Sept 2018 parts and kits
Millies Victorian Maroan, 32mm £650  Little John Due Sept 2018 available to
Sammie 32mm & 45mm £650  PBulidog Due Oct 2018 ot
Bertie  Blue 32mm & 45mm £650 Lady Anne Due Nov 2018 seer shiout
Bertie  Yellow 32mm £650  Katie Due Jan 2019
Bertie  Maroon , 32mm £650 Russell Due Jan 2019
Bertie  Deep Brunswick Green, 32mm £650 Lilla Due Feb 2018

Bilky Due March 2019

Large stacks of the Roundhouse white metal parts including loco lamps,
metal jacks, buckets and much more available to purchase!

Home builder parts including basic pressure gauge, basic
radio control kits, buffer sets, buffer overlay plus more also available!

*In stock as of 07/08/18, please note these loco's may no longer be available, check stocks online or call.
Please note basic range takes 4 weeks from inital order and other locomitives are in batches,
Batch dates will be in product description. Locomotives in stock will state instant dispatch available.

PECO BACHMANN DSW MsS
32mm (SM32) Track Percy and the Troublesome Trucks Set 90069° £39000  Upgrade Cylinders DSUPCYL Eragq FHekiomoen e S 2o
Flex} Track - 12 Pack SLEOOK1Z  £110.00  Thomas with Annie & Clarabel Set 90068 £390.00 Ceramic Gas Bumer Set DSUPGES £90.00 s Tank Locomosye Kil (J2mmd@Sme) 209011 Eig000
Flexi Track - 4 Pack SLEOOxd £38,00 Thomas' Christmas Delivery 90087 E£410.00 Threa Wick Meths. Burner DSUP3WMEB £45.00 Maroon Tencer (32menasmen) 511403 £53.00
Flexi Track - Single. SL60OXT  £1000  Taby the Tram 91405 £25000  Dead Leg Lubricator DSUPDLOL £29,00  greee T Commiann) e
Setrack Curve - 6 Pack ST605k6  £44.00  Thomas the Tank Engine 91401 £225.00 Steam Regulator Kit DSUPSRK £35.00  Bue Tewer (32mmidsmm) PIMTREL  £5.00
Setrack Curve - Single STe05x1 £6.90 James the Red Engit 91403 EZ30.00 Small Brass Chimney Cowl DSENSMCWL £4.00  Maroon Passénger Coach (32mmidSmm) 811201 £53.00
Setrack 38 Radius Curve - Single ST607 £8.50 Anie chch et 47001 EBO.ﬁB Brags Cah Hand R:i:s DSENCH £4.20 &fmﬁgmcmmmmz ;:zg:al_ i:;g
:‘;‘;ﬁaﬁﬁﬁ‘:’ Gurve-SixPack  STRSTSS 24807  Clarabel Coach 97002 £8000  BrassSideTenkHendRafls DSENSTHR  £520  Goodsven (2nmisinm) P
Left Haind Paint SiERes  gasop  Emily's Coach 97003 £60.00 Brass Smoke Box Hand Rails DSENSBXHR ~ £310  Zarwmilracton el
¥ Paint SLEGST  £4son  Emily's Brake Coach 97004 £80.00 Cylinder Covers DBENCYCY E12.00  coal Wagon Urpaimied (2mmisem) 9115054 £50.00
Small Radius Right Hand Tumout SBLEBS gason Troublesome Truckd 98001 E£58.50 Brass Sand Boxes DSENSEX £12 50 mr;w\mm [32mmaSmen} :: 333‘3 253: g
Small Radius Left Hand Tumout SLEGSz  £4500  Troublesome Truck 2 98001 E£53.50 Brass Tank Tops DSENWTT B340 o e 10006 3400
Wagon Tumiable and Crossing sLe27 £20.00  lce Gream Wagon 98015 ES6.00 Lubricating Cil SWLUB3D £3.00 e Hang Posy 210001 £2440
Rail Joiners - 24 Pack SLB1D E3.350 Tidmouth Milk Tank 98005 £39.00 Meths Burner Wick DEWWKE £4.90 Bt Hand Fon L E2aan
ASmm (G45) Track S.C Ruffey 98010 E70.00 Curve Tipped Syringe DSWCTS £210
Flex| Track - Six Pack SLODOxE  E70.00 Explosives Box Van 98017 E£56.00 480 Stearm Ol 500m! DSW460SOS00  £5.50 WE HOLD A FULL RANGE OF MSS SPARES
Flexi Track - Single SLO00x1  E15.00 Open Wagon Blue 98012 £56.00 220 Steam oil 500ml DSW22080500 £550 AND UPGRADES FOR OLD MAMOD & M3S LOCOS
2“* gm - g'* Pack g;ﬁé £40.00 Open Wagon Red 98013 £56.00 Solid Fuel Tablets 980001 £3.50 i
track Gunwe ~sinala e o800 Sodor Fruit & Vegetable Co, Bax Van 98016 £56.00 Water Filler Bottle DSWWFB £4.00
ovisride oo A Sodor Fuel Tank 98004 £5600  Melhs Filler Bolle DSWFB £3.00 — WTELGE EdSEi00
Right Hand Point SLoES  £54.00 ;.':F’L;"“p Gar (Oxide Red) 925'[?"‘ £46.00 MK MK3 From  £33500
LM Hand Pt SLooE. £54.00 at Wagan with Logs 98470 £79.00 Saddla Tank MST From  £336.00
Pint Motor Mosnfing Piats LA 160 “LS" Skeleton Log Car 98490 £79.00 Brunel MBrunelDG  £440.00
Metal Rail Joiness - 18 Pack 31910 £6.00 "LS" Speeder Orange #6253 £00.00 Brunel Goods Set  BGS-CC-N ESX).00
Insulating Rail Joiners - 12 Pack  SLA11 £3.10 "LS" Speeder PRR 96251 £90.00 Tender MTDR £39.00
Dual Rail doiners - 6 Pack sL912 £6.00 'L8" Speeder Santa Fe 96252 £90.00 BACHMANN ;ankér i m} m E:E-£
SLATERS St Curve 10imag: el vbarsan il Brivar W Sles Gl MGAN  E5000
Available in 32mm and 45mm 16mm Scale Sitling Man and Woman ~ 16-704  £18.85 Teford Tendar MTDRT £45.00
Festiniog Rallway Ashbury First Class 4-Wheel Carriage Kit 16001 E73.50 i ¢ of Radil 16mm Scale Standing Man and Woman  16-705  E19.85 i
Fastiniog Rallway Third Class Ashbury 4-Wheel Cariage Kit 18c02 £7350  With @ wide range of Radii SUMMERLANDS CHUFFER
G Scale Grazing Cows 22189 E2495 Th highly.d I o i
Dinorwic: Skale Wagon Kit 16W01  E20.00 G Scale Horses Standing and Grazing 22201 £24.95 ahe highlydevalopec and pracsion
;m"iﬂﬁ :ﬂ"‘m g ;0" Efamﬂa;&“‘aﬂ“;g Ki‘m 12%3 ggﬁg q i engineered chuff pipes that can bring
sshiniog Railway 2 Ton Unbral late an 1 4 .
War Depariment Light Railways K Class Skip Wagen Kit  16W08  £20.00 h : lhaArealldsound of 3I""'°""'"tg 51;3“;!'009
Dinarwic Quarry Slab Wagon Kit 16W08  £25.50 wida-tangn alwdys metoc
Dinorwic Quarry “rubbish’ Wagon Kit 16W03  £25.50 Specials can be ordered on request
Slasters Mek-Pak 0502 £5.00 . =y -

Staster's Mek-Pak Brush 0505 €370

£29

inc. P&P

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



WITH 12 SPEED MILL
DRILL- CI..SOOM

= 430mm between centres
» Compound slide with 4 way tool
& | post » Power fed scraw cutting facility
= Forward/reverse lathe oparation

CATALOGUE
GET YOUR

= Cluteh for independant mill/dill

FREE COPY!

IN-STORE

WHERE QUALITY|
COSTS LESS -

STATIC PHASE
CONVERTERS

—— S
FULL RANGE = = PREAD
OF ACCESSORIES ~a
IN STOCK
Fioor Stand Including Suds Tray
£179.00 Exc. VAT E214.80 Inc: VAT

Clarke vetaL LaTHe
| = 300mm between centres = LA/RH thread
screw cutting = Electronic variable speed » Gear
changs sat » Self centering 3 jaw chuck & guard
cLaoom * Power feed

FH!C.E T
B’.‘MT‘

:45 B9 |
X ACTIVATED
HEADSHIELDS
» Activates instantly when
Arc b5 struck = Protects to

ENETY = Suitable for arc
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Lego Traction Engine

John Cramp writes:

‘This is my model of a Traction

Engine built from LEGO. I've

designed the model as

part of an initiative called
LEGO Ideas. This is where
amateur designers are
invited to submit their
models to the LEGO
Ideas website and then
members of the public

can view the models

online and vote for them.

If the model is lucky

enough to reach 10,000

votes then it will qualify to be

reviewed by LEGO with the

view of manufacturing it as an

official LEGO set.

‘One of the reasons I'm doing
this is to try and promote
interest in road steam heritage
amongst children and young
people. I'm sure there are
many kids out there who've
never seen a Traction Engine
before which is a great shame.
So, | think LEGO would be
a great way to get children
enthused and excited about
these magnificent machines
and steam heritage in general.
Not to mention the fact it
would make a great model for
adult collectors as well.

‘I you like the model and
would like to see a Traction
Engine produced as an official
LEGO kit then please cast your
vote on the LEGO Ideas website
at the following address:
www.bit.ly/tractionengine

‘Thank you very much!

LOWMEX

The fifth Lowestoft Model
Engineering and Model
Making Exhibition will take
place at the Ormiston Denes
Academy over the weekend of
the 20" and 21+t of October.
This year's event, as last
year's, will showcase local
and not so local clubs and
societies with a range of
modelling disciplines, from
traditional model engineering
in all its guises to boats,
aircraft, model railways, dolls
houses and steampunk etc.
This year the exhibition takes
over two large halls and

at least eight classrooms,
with live steamers and

other displays outside,
weather permitting. The
exhibition is organised by the
Halesworth and District Model
Engineering Society.

The beneficiary will again
be Special Objective for the
Local Disabled (S.0.L.D.) a
local charity that helps get
disabled people access back
into a workshop environment.
Further information about the
exhibition and S.0.L.D. can be
found on the exhibition web
site www.lowmex.co.uk

Midlands Exhibition

This year, the ever-popular
Midlands Model Engineering
Exhibition will be returning to
the Warwickshire Event Centre
from Thursday 18 to Sunday
21t October. It is established
as one of the leading model
engineering exhibitions and
the second longest running
show of its kind in the UK.

At four days in duration it

is a comprehensive and full
exhibition for everyone to
enjoy - this is THE show for
model engineers.

Over 50 of the leading
suppliers to the Model
Engineering world will be
present - check out the
confirmed list of trade
attending on the website.
The exhibition showcases
hundreds off models from over
40 societies and individuals
for visitors to enjoy along
with a wide range of outside
attractions, workshops and
lectures.

There is also a wide range
of outside attractions to see,
like the well regarded 5 inch
gauge outdoor track, operated
by the Coventry Society of

Model Engineers and the Polly
Owners Group, who will return
along with the magnificent
Fosse Way Steamers. There
will be demonstrations from
the Gas Turbine Builders
Association and also Noel
Shelley with his foundry work.
More information may be
found at www.midlandsmodel
engineering.co.uk

Welling MES

The Welling and District

Model Engineering Society

are looking for a new site,
having occupied the present
site behind Eltham Electricity
substation at Falconwood for
41 years. They have to move
as National Grid require the
area at the end of this year to
sink a deep shaft so they can
bore tunnels to carry cables to
other substations. The Society
is in negotiations with two
local councils for a new site,
so their Open Day on the 6% of
October 2018 for members of
other societies and Gauge One
members will be their last at
this site.

Further information is
available at www.wdmes.co.uk
or from Martin Thompson on
01689 851413.

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

Model Engineer 14 September 2018



An Engineer’s Day Out

Roger
Backhouse
pays a visit
to the Isle
of Man and
takes a ride on the Manx
Electric Railway.

on the hillside is worthy of Hollywood!

l-

Derby Castle workshop interior.

www.model-engineer.co.uk

Derby Castle depot and workshops. The Electric Railway sign

eptember 2018 sees a
S remarkable anniversary:

125 years since the
opening of the Manx Electric
Railway. It first carried fare
paying passenger on 7th
September 1893 from the
island’s chief town Douglas
to Groudle, just over 2 miles
away. An extension to Laxey
opened the following year and
the final stretch to Ramsey
in 1899, making the line 17
miles long. It preceded the
Blackpool tramway, making it
the first true electric tramway
in Britain. Cars 1 (photo 1) and
2 are original to the line.

Although the Isle of Man

Railway and Manx Northern
Railways linked Douglas with
Ramsey by 1879 it was a
circuitous route via St Johns.
Difficult terrain on the direct
east coast route suggested an
electric tramway as a practical
solution. The developer's
name suggests the Isle of Man
Tramways and Electric Power
Co had ambitions beyond a

I B O_UGT. A S_é TA XE'!«" COAST ELECTRIC

tramway. Like most island
lines it was three foot gauge
but was built double tracked
throughout.

Steam locomotives were

borrowed to help construction.

Like a number of railways,
construction was delayed by
financial problems stemming
from the collapse of the
island’'s Dumbell's Bank. The
Tramways and Electric Power
Co went bankrupt in 1903

but was then operated by the
newly formed Manx Electric
Railway until the 1950's when
the Manx Government took
over and acquired the Snaefell
Mountain Railway. (This and
other railways will feature in
future articles.)

Car number 7 and trailer above the sea. The line climbs to nearly

600'. This car was bought in 1894 ready for the winter service.

TRAMWAE

-f "

The route

From car sheds (photo 2)

and repair shops (photo 3) at
Derby Castle at the north end
of Douglas promenade the line
rises at a gradient of 1in 23

to Onchan and then on lesser
gradients to Howstrake, 1%
miles from Douglas. It then
dips to Groudle Glen crossing
a viaduct and rises via Garwick
to Ballameanagh where the
line drops to 100 feet above
sea level at Laxey, 7 miles from
Douglas.

After a climb through
Minorca it reaches the line’s
summit at 588 feet about 10
miles from Douglas before
descending to Cornaa and
then rising past Balaskeig
with a mostly gentler descent,
including a viaduct at Ballure,
to near sea level at Ramsey
where there was another
depot. This switchback line
tests motormen as there are
few level or straight stretches
anywhere on the line but it
offers magnificent views
across to Cumbria on a clear
day (photo 4).

Station buildings are
generally just shelters,
originally built to a rustic
pattern. A few originals have

421
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Car number 19 seen at Douglas is one of the

“Winter saloons” introduced in 1899.

The rustic style station buildings were once typical of the line. A few survive.

survived, notably at Douglas
(photo 5).

Cars

In appearance Manx Electric
Railway cars resemble an
American Inter-Urban of

the 1900’s (photo 6). G.F.
Milnes of Birkenhead built

saloon motor cars with a high
strength-weight ratio and a
distinctive corner entrance
for the opening followed

by vestibuled saloons and
toastrack cars. They later
built trailers. Motor cars used
Milnes own plate frame motor
bogies (photo 7).

Later the MER purchased
Brush and Brill bogies and
bought cars from the United
Electric Car Co of Preston.

All cars are maintained in the
works at Derby Castle, Douglas
(photo 8).

Car No. 1 is the oldest
working electric car still
working on its original line
anywhere in the world, a
tribute to the build quality and
subsequent maintenance.

Control gear was originally
provided by Mather and
Platt but this was somewhat
experimental and was replaced
by American General Electric
Company K11 and K12
controllers which proved highly
successful.

Car No. 59 is the smallest
in the fleet. It is known as
the Royal Car because on
occasions it has carried
royalty. Now it is used for
special excursions (photo 9).

[N ELECTRIC

Powered cars usually work
with a trailer. Later built cars
are powerful enough to work
with two trailers but this
practice is now unusual. Cars
first used a Hopkinson patent
sprung bow collector but
current collection is now via a
conventional trolley pole.

Cars have Hughes patent
couplers. Unfortunately
coupling heights are not
uniform so joggled couplings
are carried to enable coupling
to different types of car.

The MER also had a 12 ton
steeple cab locomotive (No.
23), designed by the line’s
engineer Frank Edmondson
and built at the Derby Castle
works in 1900. Number 23's
main purpose was to handle
stone traffic and other freight
though it appears wagons
were often hauled by ordinary
passenger cars.

MER cars could almost come from an American Interurban. No 57 at Ramsey.
This car was built by the Electric Railway and Tramway Works in 1904.
Note the distinctive high clerestory.

-,

L3P

s -

Motored wheel set froh MER bogie. -

Car 59 is known as the Royal Car, having carried royalty. Built by Milnes in
1895 it is smallest in the fleet and is used for parties and special excursions.
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Power supply

The line was electrically
worked from the outset at
500V DC. Power came from
two sources. A power house

at Douglas was used initially,
then one at Laxey, but soon a
Victor water powered turbine
generator was installed there
in 1899 producing 70hp. This
was followed with a major
update in 1903-04 with a twin
400hp Bellis and Morcom triple
expansion steam engine added
at Laxey. It drove Belgian

built 7000 volt revolving field
alternators of 300kW.

A northern power station
at Ballaglass opened in 1898.
These were supplemented with
battery houses. Traffic peaked
as visitors left and returned to
Douglas each day so batteries
could be charged off peak and
then used to supplement the
supply at key times.

Laxey later had a turbo-
alternator with steam from
water tube boilers. Transformer
and rotary converters at
substations reduced voltage to
four lineside sub stations.

From 1934 the Isle of Man
Electricity Board supplied
electricity and the MER's
generators closed down.

Brakes

There are different braking
systems in use. While cars
can be stopped electrically by
using the controller to reverse
the car this is not usual
practice! Cars have handwheel
brakes and there are Milnes
patent scotch brakes, applying
a triangular ‘scotch’ to the

T

Parcels van used to c;'irry mail from Ramsey and Laxey plus

wheel rim. When the line was
re-equipped in 1902-4 air
brakes were introduced for the
first time. This has a motor
driven air compressor and a
reservoir. The motorman has
an application valve which
allows air to drive a piston in
an actuating cylinder applying
the brakes.

Goods

Although intended primarily
as a passenger line the line
carried freight including stone
from the MER owned Dhoon
Quarry. Stone was transported
in unusual road-rail wagons
made by the Bonner Company,
imported from Toledo USA.
These were four-wheel horse
drawn wagons that could be
mounted on a narrow gauge
transporter, one of the few
uses of transporter wagons
on a British narrow gauge
railway. These were introduced
to avoid extortionate tolls

on rail wagons demanded

by the Ramsey Harbour
Commissioners had the MER
built their line to the town's
harbour.

A powered cattle wagon was
another unique vehicle, built on
a former tramcar underframe,
which has been restored.
Other wagons were more
conventional (photo 10).

The line carried mail with
conductors having unique
roles as auxiliary postmen,
collecting mail from eight
lineside postboxes. Motorcars
also had parcels vans
attached. Postal collections
continued until 1975, although

points en route. Post collections by conductors lasted until 1977.

www.model-engineer.co.uk
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latterly diminished - a
remarkable record (photo 11).

Disasters

The MER has suffered its
share of disasters. One of the
worst occurred in 1930 when
over four inches of rain fell

on theisland in 24 hours. The
Laxey river burst its banks and

flooded the generating station.

Although the water turbine
was put out of action the
steam turbine and switchgear
were unaffected. Another
disaster occurred the same
year when a fire destroyed the
Laxey car shed, wrecking four
motor cars, six trailers, three
tower wagons and a mail van.

The line runs near cliffs in
some places and a retaining
wall collapse at Bulgham Bay
in 1967 required 18 months
civil engineering works before
the line could be fully restored
to traffic. Remedial works
involved deep piling and
grouting.

Decline
In the early years operations
proved profitable with the line
highly popular with holiday
makers from the mainland and
prospering in the Edwardian
period. After wartime traffic
downturns it saw more use
in the 1920’s and 30's as
holidaymakers returned. After
the Second World War visitor
numbers again declined and
the MER hit serious financial
difficulties culminating in
nationalisation in 1957.
Maintenance suffered and
many overhead masts were
badly corroded.

Following a widely
condemned Transmark

MER wagons. The line had considerable freight traffic until the 1920's.

OUT AND ABOUT

|

L
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consultancy report, members
of Tynwald (the Island’s
parliament) proposed closure
of the Laxey to Ramsey
section in September 1975 at
a time when the steam railway
was reduced to a limited
Castletown to Port Erin shuttle.
Railways became an election
issue in 1976 when more pro-
railway members were elected
to the House of Keys (the
lower house of Tynwald).

The MER is now run as
part of Isle of Man Heritage
Railways, a department of
the island’s government,
prompting one friend to
say of the island “it's so
old fashioned, everything’s
nationalised”. The role of
steam railways and the
MER in attracting visitors is
recognised.

Modernisation

During the1970’s attempts
were made to modernise the
MER using consultancies.
These do not appear to have
fully understood the nature
of the line nor the electrical
engineering involved. One
proposal included the use

of ex Aachen tramcars but
though one was brought over
it proved unsuitable though
some electrical equipment was
utilized.

Douglas Tramways

Douglas had a three foot
gauge street cable tramway
from 1896 to 1929 serving
Upper Douglas. The standard
gauge Douglas Southern
Electric tramway had a
spectacular coastal route
round Douglas Head operating
from 1896 to 1939. A tramcar
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Horse tram on Douglas promenade

These are the world's last regular horse tram workings.

is preserved at Crich Tramway
Museum, the only Manx car
in their collection. The route
is now a footpath. The British
Film Institute has preserved
film of this line: https://player.
bfi.org.uk/free/film/watch-
tram-ride-from-port-soderick-
to-douglas-head-1902-1902-
online

Now, only a horse drawn
tram operates along the
Douglas promenade (photo
12). It is the last surviving
horse drawn tramway in
Europe and still attracts
visitors (photo 13). It is three
foot gauge with toastrack
type tramcars linking the
ferry terminal with Derby
Castle and the Manx Electric

Railway. Stables and workshop

are near Derby Castle with

a traverser outside the car
shed (photo 14). In 2018 the
Douglas Corporation decided
to abandon the tramway but it

Horse tram traverser at depot.

424

has since been taken over by
the Island’s government.

Future

While nothing is certain the
future of the island's railways
looks assured but more visitors
would help the case (photo
15). It is surprising how many
vintage transport enthusiasts
have never visited the Isle of
Man. When they make the trip
they will not be disappointed.

Other attractions

There is plenty to occupy

a visitor with engineering
interests but there is much
more here than a day out.
Attractions include the
Snaefell Mountain Railway,
Laxey Wheel and lead mining
history, Groudle Glen Railway
and Isle of Man Steam Railway
plus of course motorcycle
racing on the TT course.
There's even a water powered

Yes, it really is Michael Portillo in the cab of a horse tram.

roundabout! The island is
scenic and of archaeological
interest. Places such as Dhoon
Glen, reached from the MER,
are undoubtedly attractive.

Getting there

Traditionally tourists sailed
on the ships of the Isle of
Man Steam Packet Company
from Liverpool to Douglas.

It's still a good way to travel
though the company has few
ships now. Other services go
from Heysham, Birkenhead,
Dublin and Northern Ireland
(see www.steam-packet.com/
timetables). Several airlines fly
into Ronaldsway.

Thanks

Thanks to my fellow SMEE
member Alan Dawes for
generously allowing me to
use his pictures of the Manx
Electric Railway and Douglas
Horse Trams taken at various

';—- '- v

times. In lieu of payment a
donation has been made to
the Railway Children charity.
All photographs are © Alan
Dawes 2018.

ME

INFORMATION

Manx Electric Railway
https://manxelectric
railway.co.uk

Tel: Welcome Centre

01624 662525

Enthusiast and other special
parties welcome. Why not
bring your model engineering
society to see this and Man’s
varied heritage engineering
attractions?

The line is supported by

the Manx Electric Railway
Society.

https://mers.org.im

(PO Box 117 Douglas, Isle of
Man, IM99 1JS)

OUGL-
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Horse tram shed at Douglas. The Corporation no Ionger runs the trams.
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Stephen
Harrison
reports from
this year's
IMLEC, held
at the Birmingham club.

Continued from p.373
M.E. 4594, 31 August 2018

Connor Casey racing through the station with his 5 inch Peveril.

www.model-engineer.co.uk

50th IMLEC...

Saturday’s running

Morning running was
scheduled to start at 8.30am
with run 7 but Bryn Jones

from Chesterfield & District
MES had to withdraw from the
competition prior to the event.
This left a break first thing for
those to enjoy the morning sun
ready for run 8 at 9.15am.

Run 8

Toby Lampitt was the first

of our two competitors from
the Manx Steam & Model
Engineering Club with his SR
Merchant Navy class IOM
Steam Packet (photo 7). Taking
aload of 12 passengers Toby
got off the start line with a bit
of wheel slip getting things
underway. He managed to
get round the bend to start
attacking the back straight
but come unstuck coming

to a halt with the wheels
slipping. Unable to move
forward Toby reversed back
to have another run-up to no
avail. Wheels slipping again
he got stuck in the same
place. Some passengers were
taken off the train in the hope
this would enable him to get
up the gradient. Another go
up the gradient was again
unsuccessful. Now down to
two passengers he managed
to get up the gradient but
travelling about 200ft up the
back straight go stuck again

with wheels slipping. With the
Chief Judge Keith Bloor at the
trackside watching events
Toby had to retire due to his
stoppage time reaching the 8
minutes limit.

Run 9

Next up was the second
competitor from the Manx
Steam & Model Engineering
Club, Connor Casey with his 5
inch gauge IOM Beyer Peacock
Peveril (photo 8). Taking a

load of 8 passengers Connor
got off to a nice steady start
and put in a good first lap.
Nice steady laps followed with
good consistent lap times

and managed to complete 13
laps in 30:14 minutes. Burning
exactly 11b of coal he managed

Toby Lampitt with Merchant Navy I0M Steam Packet.

152,645ft-Ib work done giving
him an efficiency of 1.353%.

Run 10

This was the run of a familiar
IMLEC competitor Ben

Pavier from Southport Model
Engineering Club with his
LNER Q5 ‘1032" — a much
modified LBSC Netta (photo 9).
Last year was the locomotive's
debut at IMLEC but the
locomotive failed when the
crosshead picked up on the
guide bar and locked up. This
year we got the chance to see
the locomotive perform - and
perform it did. Ben had a load
of 23 passengers (the second
biggest load in this year's
competition) and got off to a
good start with a little slippage

Rt

Ben Pavier begins his run with his much modified Q5. >
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which was soon corrected by
the driver and he was away.
His average speed was 4.625
mph and he completed 11 laps
with a work done of 235,028ft-
Ib whilst burning 1.291b of coal
giving him an efficiency of
1.61% and landing him in 6th
position overall.

Run 11

Karl Midgely from Gravesend
MES ran his Britannia Apollo
(photo 10) with a load of

19 passengers. Karl got off
to a good start and putin a
good run with a few spots

of wheelslip here and there
but had a good overall run.
Covering 10 laps in just under
26 minutes with 2:43 minutes
of stoppage Karl used 1.68Ib
of coal giving him an efficiency
of 0.993%.

Run 12

The first of the afternoon'’s
runs was George Winsall

from Rugby MES with his 3%
inch gauge Hunslet Russell
(photo 11), which was built by
his grandfather Fred Winsall
(1974 IMLEC winner). George
performed well, as he usually
does, hauling 17 passengers
and completing 15 laps whilst
burning 1.818Ib of coal to
produce 264,776ft-Ib of work
done giving him an efficiency
of 1.291%.

Run 13

Next up was Marcus Peel from
Southport Model Engineering
Club with his LNER B1
Springbok (photo 12). On his
first run Marcus suffered a

e L

George Winsall with 3% inch Russell.
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Karl Midgeley on

derailment of a passenger

car for some unknown reason
causing a pause in his run
whilst it was rectified. He
struggled to start the train
again but got things moving
and continued. A discussion
was held with those concerned
and the Chief Judge and the
decision was made to abandon
the run and allow a re-run as
the derailment was not the
driver's fault. His second run
was with the same load of 9
passengers and he completed
17 laps around the track in a
total time of 31:42 minutes
with an average speed of 6.47
mph without any hiccups.
Burning 1.19Ib of coal and

a work done of 254,376ft-Ib
Marcus achieved an efficiency

the downhill section back into the station.

of 1.889% putting him in 5th
place overall.

Run 14

The second B1 in this year's
competition was Les Pritchard
from Harlington Locomotive
Club with Gembok (photo 13).
Taking a much heavier load
than the previous run Les
pulled 17 passengers and
completed 15 laps managing to
produce a slightly higher work
done figure of 290,905ft-Ib but
burnt 1.98Ib of coal giving him
an efficiency of 1.302% landing
him in 12th place.

Run 15

From Leyland SME was Adrian
Hinchcliffe with his 3% inch
gauge GNR Atlantic (photo

[ E

Marcus Peel from Southbort with BT Springbok.

14) which has competed twice
before in IMLEC. Adrian got off
to a good start with a slight

bit of slippage but got up to

a good pace with consistent
lap times pulling 4 passengers
for 15 laps and only burning
0.9311b of coal. With an
efficiency of 1.432% Adrian
was rewarded with 8th place.

Run 16

David Kerry from Chesterfield

& District MES was due to

run with his BR 9F Evening

Star but due to unforeseen
circumstances had to withdraw
from the competition.

Run 17
This year has seen a few new
faces to the IMLEC competition
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EVENTS |

with some new locomotives
and new drivers. Tom Taylor
from Southport Model
Engineering Club was on his
first IMLEC run with his 3% inch
BR 9F (photo 15). Tom got off
to a good start but got stuck
halfway up the back straight
and was forced to reverse

back into the station to have
another go. He managed to
cover 4 laps and came to a stop
where he was unable to recover
things and after 8 minutes of
stoppage had to retire.

After the final run of the
day, the track was opened up
to visitors and competitors
who had already competed,
to run in the normal direction
for a few hours to enjoy the
rest of the evening along with
the evening meal, which went
down extremely well. After the
last train was off the track,

K9 the track cleaner was put
on the track to complete a
couple of laps cleaning the
rail for Sunday’s running. The
track cleaner is powered via
two 12V batteries and geared
motor drives for the brush
and the drive itself. With a

5 gallon container on top

with its cleaning solution, it
slowly navigated the track.
Half way around the track it
caught the attention of a few
visitors sitting chatting away
in the marquee and quite a
number went to investigate the
mysterious contraption to see
what it was all about — so K9
had its five minutes of fame
(photo 16).

®To be continued

» . 4 s . [
_ Y N SO :
Tom Taylor on his run with his 3% inch 9F. Bromsgrove track cleaner K9 grabbing the attention of visitors.
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ME Vertical Boiler -

L1 .
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 Gearing makes
the stays and stay nuts in
preparation for soldering
the boiler together.

Continued from p495
M.E. 4594, 31 August 2018

e now need to make
a handful of small
parts, including

stays and various plugs, that
we need before we can start
assembling the boiler.

Lower stay nuts - Item B8
% inch diameter PB102 (fig 32)
Hold the % inch diameter

rod with 10mm protruding
from a self-centring or collet
chuck. Face off, centre drill
using a centre drill with a
pilot of 2.5mm diameter or
less. Drill 2.6mm diameter x
3.5mm deep. Tap M3. File the
groove across the threaded
face of the nut as drawn,
using a second cut triangular
needle file. This groove will
allow the silver solder to flow
around the stay and through
the tubeplate to form a fillet
around the nut on the other
side, securing and sealing the
stay. Part off 5mm long. Try
not to lose them in the swarf!
Repeat for the remaining two
nuts. Put to one side.

Inner stay nuts - ltem B9
% inch diameter PB102 (fig 33)
Hold the % inch diameter rod
with 15mm protruding from a

Constructing the Boiler...

@1/4"

0.5

Filed Groove

TTEF-

——] -

Lower Stay Nutx 3
Thread M3 - Drawn Twice Full Size
@1/4" -PB102
Item B8

self-centring or collet chuck.
Face off, centre drill using

a centre drill with a pilot of
2.5mm diameter or less. Drill
2.6mm diameter x 5mm deep.
Thread M3. File the groove
across the threaded face of the
nut as drawn, using a second
cut triangular needle file. Part
off 3mm long. Do not lose!
Repeat for the remaining five
nuts. Put to one side.

Stays - Item B10

Y% inch diameter PB102 (fig 34)
Cut three 108mm lengths of
Vs inch diameter rod using a

fine-toothed hacksaw. Hold the
rod with 15mm protruding in

a self-centring or collet chuck.
Face off to remove the saw cut
and machine 3mm diameter

x 10mm. Thread this section
M3 (20 turns). | would suggest
repeating this for the two
remaining stays.

Take each part-machined
stay in turn, return to the
chuck threaded end first,
face off to bring the length to
107mm. Adjust to have 17mm
protruding and machine 3mm
diameter x 12mm. Thread this
section M3 (24 turns).

Filed Groove

@1/4"

0.5

Inner Stay Nutx 6

@1/4" - PB102
Item B9

~ 3

B

Thread M3 - Drawn Twice Full Size

107

@3.2
i,

12
F@3—M3

Tubeplate Stay x 3
@3.2 - Thread M3

10
(33-!\/!3j

ltem B10- @3 PB 102
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Filed Groove 22 "
@1/4" 10 6
AL YA
05 L7 '
Upper Stay Nutx 3

Thread M3 - Drawn Twice Full Size
Material @1/4" - PB102
Item B11

@1/4" 12
\I?L

;T

T

Wil

1/4"x 32 ME
Protection / Test Plug x 5
@1/4" - Brass
Item B12

Upper stay nuts- Item B11
% inch diameter PB102 (fig 35)
Hold the % inch diameter rod
with 25mm protruding from a
self-centring or collet chuck.
Face off, centre drill using
a centre drill with a pilot of
2.5mm diameter or less. Drill
2.6mm diameter x 10mm deep.
Thread M3. File the groove
across the threaded face of the
nut as drawn, using a second
cut triangular needle file. Part
off 22.5mm long. Repeat for
the two remaining nuts.

Taking each partly machined
nut in turn, measure the length
and deduct 22mm; this is the
amount that requires facing off
to bring to the specified length
of 22 + 0.1mm. Return to the
chuck, threaded end first with
5mm protruding. Centre drill
with a pilot of 2.5mm diameter
or less. Drill 2.6mm diameter x
6mm deep. Thread M3. Repeat
for the remaining three nuts.
Put to one side.

This gives you 15 items
(photo 68 shows a selection).
Photograph 69 shows one of

www.model-engineer.co.uk

the three stay assemblies. Put
to one side.

Protection/test

plugs and adaptor

The bushes have been
threaded completely in an
effort to make gripping
easier because of having a
reasonable length of bar for
the chuck to grip. Because
of this we need to make
protection plugs that will
prevent the thread from being
damaged when the bushes
are being silver soldered if
exposed to the direct flame.

Protection plugs x 5 -
Item B12
Ya inch diameter brass (fig 36)
Hold in a self-centring or collet
chuck with 20mm protruding.
Face off and chamfer end
Tmm x 45 degrees. Thread % x
32 ME for 5mm (6 turns). Part
off 12mm long. Repeat for the
remaining four plugs.

Slot the heads using a
hacksaw across the diameter
to 2mm deep. If you have a

ME VERTICAL BOILER

Stays and nuts.

Stay components assembled.

needle file T mm thick with
teeth on one edge open the
slot width out to Tmm width.
Put to one side.

Years ago, | acquired an
old short machine hacksaw
blade and keep it especially for
this purpose because it cuts
a Tmm wide slot, saving an
awful lot of time.

Protection plugs x 2 -
ltem B12A

10mm diameter brass (fig 37)
Hold in a self-centring or collet

chuck with 20mm protruding.
Face off and chamfer end
Tmm x 45 degrees. Turn
9.5mm diameter x 5mm.
Thread % x 32 ME (6 turns).
Part off 12mm long. Repeat for
the second plug.

Slot the heads across the
diameter to Tmm wide x 2mm
deep as before (photo 70). Put
to one side.

Test plugs x 6 — Item B12B
10mm diameter brass (fig 38)
Hold in a self-centring or collet
chuck with 20mm protruding.

Fig 37

210
\

Protection

_r ey \\
@10 - Brass
Item B12A

3/8"x 32 ME
Plugx 2
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Protection plugs.

Face off and turn 6.35mm
diameter x 5mm. Using a Tmm
wide parting tool, with its
left-hand edge set flush with
the faced surface, undercut
0.5mm deep into the turned
diameter. Thread %2 x 32 ME.
Part off 12mm long. Repeat for
the remaining five plugs. Slot
the heads across the diameter
to Tmm wide x 2mm deep as
before. Put to one side.

Test adaptor — Item B12C
10mm AF brass (fig 39)

Hold in a three-jaw chuck

with 1T5mm protruding. Face
off. Centre drill. Drill 2.5mm
diameter x 20mm deep. Turn
6.35mm diameter x 6mm,
undercut Tmm wide 0.5mm
deep as for test plugs.
Chamfer hexagon until corners
just become a continuous
diameter. Thread %2 x 32 ME.
Draw out of the chuck to give
50mm protruding and part off
42.5mm long. Turn around and
hold with 15mm protruding.
Face off. Centre drill. Drill

2.5mm until the drill breaks
through, taking care as it does
s0. Turn 9.5mm diameter x
6mm, undercut Tmm wide
0.5mm deep and thread ¥s x 32
ME, which is a very common
size that most club boiler
testers can accommodate
(photo 71). Put to one side.

Silver soldering - further
aspects of the process

| would suggest that the
beginners arriving at this
point, would benefit by going
back and reading the notes
given under the heading of
‘SILVER SOLDERING -THE
PROCESS, prior to the section
describing the assembly of
the hand pump.

When there are a number of
components to be assembled
in close proximity to one
another, it is sometimes
advantageous to use silver
solders containing different
percentages of silver that
melt/flow at different
temperatures. If the assembly

Test and adaptor plugs.

process is planned to use a
higher melting point silver
solder first, then additional
parts can be added in close
proximity using a lower
melting point silver solder, safe
in the knowledge that the first
joints will be very unlikely to
re-melt, because of the greater
temperature difference.

Constructors with a great
deal of equipment and
experience in silver soldering
will doubtless feel ‘step silver
soldering’ is unnecessary on
a boiler of this size. For the
beginner however, the added
temperature difference results
in a great reduction in the
concern/fear that previous
joints may be compromised as
the work proceeds. The only
trade-off is that working at a
higher temperature reduces
the time the flux remains
active but that is not a problem
if the work is done in an
organised manner.

Given these comments | am
going to recommend using

the following two grades of
silver solder, both used with a
common flux referred to as EF
or Easy Flo. This has a medium
to long active life, a working
range of 550 — 800 degrees C,
and is soluble in warm water
after use, making clean up
easier.

The first stage will use a
silver solder with a silver
content of either 38% or 40%
(depending on supplier) that
has a working range of 650
—720 degrees C.

The second and final stage
will use a silver solder with a
silver content of 55% that has
a working range of 630 — 660
degrees C. This is probably
the most popular silver solder
used in the home workshop.

®To be continued.

Next time we will make a
start on soldering the boiler
together

@210

I
_r

1/4"x32 ME

Protection / Test Plug x 6
@10 - Brass
Item B12B

(42)

6 10AF

@2.5

1/4" % 32 ME

10 AF Brass
ltem-12C

B12C Boiler Test Adaptor

—
Tosuit test pump
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John -
Arrowsmith "
crosses ;

the Solent \1 L
to visit the

Isle of Wight's model
engineers.

{5

ollowing on from my visit
Fto the Wolverhampton

Society in May, | paid a
visit to the model engineering
society on the Isle of Wight in
July whilst on holiday on the
island. I have been to this club
a number of times in the past
and | was pleased to have the
opportunity to do so again.

Located at Broadfields
behind the Northwood Cricket
Club in Park Road, Cowes,
this compact site is owned by
the club members so they do
not have any of the problems
associated with other sites
located in public open spaces.
An interesting ground level
7% and 5 inch gauge track
complements the raised track
in 5 and 3% inch gauges and
this is combined with a usefully
sized boating lake as well as
a fully scenic garden railway.
Regular open afternoons are
held each month right up to
November which all begin at
2pm for 2 hours. Allin all, the
club offers a wide range of
facilities including good sized
club house.

I met secretary Roger Scott
Roberts and over a welcome
cup of tea we talked about
the club and their operations.

A general view of the track layout from the ground level steaming bays.

www.model-engineer.co.uk

Model Engineer Visits
the Isle of Wight MES

The entrance gate with a good access bridge over the raised track.

Wednesday is the work

day like many clubs and

the current project was the
delivery of a new shed for the
boating group at the club.
When erected this will free
up another existing storage
building which will improve
access for the locomotive
group. The usual topics
were discussed, like the lack
of younger people being
involved, and although they
have a healthy membership
the work parties are usually
the same people each

Across the site towards the boating pool.

time. Where have | heard
that before? Nevertheless,
members here are a very
amiable group and get on with
the jobs that have to be done.
| was impressed by the 5 inch
gauge storage facility they
have built and | cannot think
of another similar facility at
any other club | have visited.
The storage arrangement
consists of a row of elevated
lockers into which locomotives
are positioned by the use of a
very neat hydraulic lift system
and movable traverser in the
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shed building. The traverser is
part of the support structure
for the lockers. Locomotives
are rolled out of their storage
lockers onto the traverser
which is then lowered to the
ground. The retrieval of the
locomotives and movement
to the raised level steaming
bays involves no lifting of
any sort by the members. It
does help ageing backs! The
height of the facility enables
7" inch locomotives or rolling
stock to be stored underneath
thus saving valuable space
elsewhere on the club site.
Mike Clark demonstrated
how easy it is to release a
locomotive and position it
outside on the track - a very
clever and useful system.
Mike also showed me a
lovely little 5 inch gauge e
rail bus which he had built Part of the attractive garden
which was based on a design  railway at Broadfields.

s

s
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The main club house is fully fitted with all the facilities An adjustable access lift.
needed for a model engineering club.
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by Colonel Stephens. This
colourful little bus is fitted
with a 24 volt, 400 watt
motor and can pull up to 10
passengers. The luggage
stored on the roof was a
common practice in those
days apparently. | can just
imagine the fuss there would
be today if someone turned up
at the station with a coffin to
be taken on the train!! In the
grounds, the club’s boat group
members were busy laying
the foundations for the new
storage shed which was due
to arrive on the midday ferry
that day, whilst treating pond
weeds, which was also an
ongoing task.

Another very clever, safe
and simple system to use

www.model-engineer.co.uk

The battery and motor compartment on the little rail bus.

was the locomotive traverser
system from the steaming
bays. This involves a fully
interlocking mechanism
which enables a locomotive
to join the track whilst other
drivers are fully warned that
the traverser is in operation. It
is fully fail-safe and uses just
two relays to provide all that
is needed electronically and

a clever magnet to provide
the last control detail. Mike
demonstrated the way it all
works and again | have to say
it was an impressive piece of
work.

In closing my notes on this
interesting club | would like
to thank Roger Scott Roberts,
Mike Clark and Ron Truelove
for their hospitality and

Part of the control system for the track traverser system.

CLUB VISIT |

Mike Clark built this attractive 5 inch gauge rail bus which can pull up to ten passengers.
information and not forgetting their open afternoons then you
the two ladies who made us can be sure of a warm welcome
tea. If you are on holiday on and an enjoyable visit.

the island and can make one of ME

The simple magnet for operating the track traverser.
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7% Inch Gauge

Riding Trolley..

Jon Edney
makes
ariding
trolley for
his garden
railway.

Continued from p.321
M.E. 4593, 17 August 2018

434

Roughing out the wheels
| wanted to avoid expensive
castings and so looked for
round steel bar of a diameter
suitable for wheels. | was
surprised how hard it is to
find this and in fact was not
able to find round bar with a
diameter larger than 100mm.
This seemed a bit small to me
but has been fine in practice.
I have already related the
mistake | made in the early
days by buying a large section
of bar and attempting to slice
it up. Fortunately, the same
supplier on eBay sells pre-
sliced bar of 1 inch thickness
which is easy to machine
and convert into wheels, and
relatively inexpensive. The four
slices as purchased are shown
in photo 20.

For the axle | used 22mm
diameter black steel bar.
Most designs | have seen

A wonderful way to spend a Sunday afternoon.

seem to use bright steel bar
but | don't understand why
this is necessary. The ends
of the axle are machined to
be concentric and the fact
that the un-machined section
between the wheels is not
perfectly round should not
result in significant vibration
at the expected speeds of
rotation. The plan for the
wheels and axle is shown in
fig7.

There are three stages to
convert each round slice into a
wheel. The first stage is carried
out with the slice mounted in
the 3-jaw chuck using outside
jaws. The second stage,
forming the treads and flanges,
is done with the slice mounted
on a mandrel. The final stage
is done after mounting onto
the axles mounted between
centres. Firstly, let's look at the
steps taken while the raw slice

Wheel blanks as purchased from the supplier.

is mounted in the three-jaw
chuck, pressed firmly against
the back of the outside jaws.
The first goal is to make an
accurate hole in the centre.
Although the hole should be
made a precise diameter using
a reamer to make the final cut,
it does not matter if the hole
is off centre by a tiny amount
(< 0.1mm). Therefore, time
can be saved by mounting
successively larger drills in
the tailstock and then drilling
all four wheels in turn before
moving to the next drill size up.
Photograph 21 shows the first
operation — using a centre drill.
I have to confess that
although the plan shows a hole
diameter of 18mm, | actually
used a hole size of 11/16 inch
(17.46mm). The reason is that
I have a collection of large
drills and reamers in Imperial
sizes which came with the
lathe and replacing them with
metric would be expensive. So,
I drilled the following sequence
of holes: 5, 8,10, 12mm and
then %s inch and %s inch. | used
a boring tool to bring the hole
close to the final size before
running through with (in my
case) an ' inch reamer. This
last operation is shown in
photo 22.
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I then faced off the back of
each slice by about 0.25mm
across the whole face before
facing off the front of the slice
to give a precise thickness of
25mm.

After completing the axle
holes I machined the recess
on the face of each wheel. This
is only cosmetic but dished
wheels look so much better.
To do this | started by cutting
a small groove in the face, first
at 13mm in from the edge and
then at 35mm. | then returned
the cutter to the outer groove,
just touching the surface.
Then with the self-feed moving
the tool towards the centre |
wound the tool into the face to
a depth of 0.75mm, stopping
the feed about 2mm short
of the inner groove. | then
repeated this but winding in to
1.5mm.

After all four wheels had
been machined this way, | put
a left hand tool in the tool post
and reversed the feed. Now,
starting at the inner groove
I wound the tool in as it cut
outwards, stopping 2mm short
of the outer groove. These
cuts were made with indexed
carbide cutting tools but | now
changed to a round end HSS
cutting tool and used this to
clean up the ends of the recess
and give a better finish on the
floor of the recess. This last
cut is shown in photo 23 and
the finished dished surface in
photo 24.

The next stage was to cut
the treads to form the wheel
tyre and flange. This cannot
be done using the outer jaws
on the chuck because the
outer edge of the wheel must

www.model-engineer.co.uk

Forming the dish in the wheel.

be completely accessible.
Therefore, | made a mandrel
on which the wheel could be
mounted while machining.
The mandrel is made with a
diameter very, very slightly
larger than the hole. Then,
using a fine file the outer part
is filed while rotating slowly in
the lathe until the wheel just
slides on.

When you get it right the
wheel can be mounted so
that the mandrel is fully in the
wheel but it needs to be very

o

A roughed

tight. You have it right when
you have to use a hammer to
knock it home (using a piece
of aluminium to avoid marking
the wheel). If it is not very tight
it will just stop rotating when
you try to machine the outer
edge. Mark and stamp a mark
on the mandrel to indicate jaw
one in the chuck so that it can
be removed and replaced in
the same position. You want
this step to be pretty accurate
but super high accuracy is

not required because the

out wheel, ready for profiling.

wheels will be skimmed after
mounting on the axles to
ensure concentricity.

®To be continued.

In the next instalment we
will give the wheels their
proper profile and fit them to
axles.
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Lathes and mo

for Beginners

Graham
Sadler
makes an
indexing
mechanism for the
tool post.

Continued from p.392
M.E. 4594, 31 August 2018

Setting the depth of the pilot hole with a 6mm drill shank.
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Producing the

indexing hole

Then first job is to set the top
slide perfectly parallel to the
lathe axis. The easiest way

to do this is to put a piece of
straight bar in the chuck, the
bigger the better but it must be
all the way in the chuck. Then
lock the saddle and mount
the DTl on the top slide and
use this to clock along the bar
until the reading deviates by
only one or two divisions. Use
very gentle taps - this type of
operation can be frustrating.
We will make a setting aid at a
later date.

Use the ruler trick between
chuck and tool post pins to set
the post exactly square and
lock in place using washers
under the nut, not the cap, or
we won't get at the grub screw
hole (photo 104). Insert the
drill bush and lock it in place.
Put the drill loosely in the
pistol drill chuck and push the
drill in until it hits the indexing
ring. Now use the shank of a
6mm drill between the chuck
jaw and the drill bush to set
the depth and tighten the
chuck (photo 105). Check and
check again. We can now drill

Finding. the depth to ream the socket - .1: push the

the hole and be certain it won't
go into the top slide post.

Switch to the 7. inch bore
bush - and by the way this
needs a flat filing all the way
along the top so that the grub
screw doesn't raise a burr and
make things difficult. Forming
the tapered socket must be
to a perfect depth (fig 24) so
put the depth gauge onto the
reamer and push the faced
and centred end hard onto
the indexing ring and lock it.
Get your caliper, use the step
end to get the size and lock
it (photos 106 to 108). Here
we are using the caliper as a
fixed gauge - the dimension is
unimportant. Lock the caliper
and check.

Put the predrilled taper
sizing bush in the lathe chuck,
support it with a tail stock
centre and very gently engage
the reamer into the hole; don't
use any force otherwise it will
cut into the sizing bush. Now
use the calliper gauge to set
the depth between the face of
the bush and the depthing ring.
You can now form the tapered
socket with the knowledge that
it won't go too deep and the
detent pin shoulder will not hit

£

centred end in and lock the collar.

PART 22

re

Set the top slide to turn perfectly
parallel then set the block square
with the ruler trick.

the indexing ring. Use plenty
of cutting oil and withdraw
frequently to clear the swarf.

Now test the fit of the pin
into the hole. Figure 24 should
indicate what to do if the pin
wobbles for any of the reasons
suggested.

Now reset the tool post so
the pins are parallel to the
lathe centreline, using a square
rather than the ruler from the
chuck, and produce the other
tapered socket. It is possible to
add another couple of indexing
positions. | did this on the mk2
tool post but never used them!

Finishing the

detent assembly

The spring needs to be strong,
but must be long enough still
to exert force when the detent
is in its socket and must not
be bound when compressed.
Assemble it onto the pin with
the bush in place. Insert into
the tool post which is angled
away from the detent socket.
Push the bush in until it sticks
out 1T0mm, turn the tool post
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so the pin engages the socket
(with a satisfying clunk) and
check there is still plenty of
force to push the pin in place.
Adjust as required and, when
satisfied, scribe a deep line in
the tailstock side of the bush
where it meets the body for
future repositioning. Put the
bush in the vice and saw it

off to an angle of about 50
degrees so it will be angled
towards the tailstock end. File
dead smooth and face a tiny
flat on the pointed end which
will be the detent retracted
platform. Lightly round all the
edges of the cam slope.

The last task is to drill for the
actuating lever. The position of
this must be exact but it's easy
to attain. Mount the assembly
in the body again, pushing the
bush in as far as the scribe
mark. Use the caliper to get the
distance between the end of
the pin and the bush big end
facing. Note this down and
check again. Zero the calliper
at that reading (photo 109).
To mark the position for the
5BA hole so that the lever is
in contact with the face of the
bush it needs to be the radius
of the lever diameter, which is
Ve inch in my casei.e. 3.2mm,
minus about %> mm so the
detent pin clears the indexing
ring, giving 1.6 - 0.5. = 1.1
mm. Now carefully reduce the
caliper until it reads -1.1mm
and lock it. Anoint the detent
pin with marker and scribe a
line from the end using the
caliper gauge. Grip the pin

WORKSHOP

fie

A
!

Index ring ——Pin

/A\/ =
J ™

Mounting post

centreline Notes

Shows a perfect fit at A but this will not be possible if:
" socket is cut too deep so there will be no contact at A
*pin or socket is foo small in diameter,

so D contfacts F before contact at A
* pin diameter is too big so 1t wont enter fully af A

and may not fully refract

" root radius C is too big so it fouls at B - so undercut [

A sketch of indexing pin and socket

To show fit and possible problems

Finding the depth to ream the socket - 2: set the calipers to

this size, record number and zero the caliper.

www.model-engineer.co.uk
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Finding the depth to ream the socket - 3: mount the reamer between the special
bush and centre. The dimension is irrelevant. The bush and collar size are too
small making it difficult as only the tips of the calipers are engaged.
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a

Record the size and zero the caliper.

in the drill vice and use the
diamond bit trick we used
when making the tap holder

to mark the centre position
(photo 110). The position

of the hole can now be very
lightly punched, checked,
moved into the correct position
(use a powerful magnifier to
check) deepened then drilled
for 5BA tapping - correctly
2.75mm but 2.7mm is okay.
Tap it and deburr making sure
the bush passes over it. A

tiny groove, no more than a
scratch, is filed on the top flat
of the bush and the lever clicks
into this (photo 111).

Thread both ends of the
25mm long lever which, when
screwed in place, can be
marked for the correct side
for bending to make operation
easier. | used a bronze ball
for a handle, but a 5mm
diameter bar 12mm long will
do the trick. Use thread lock
to lock the pin and handle in
place and, when cured, file
any excess off the end of the
pin. In use, the post is locked
whenever possible and, when
changing tool holders, your
left hand pushes the holder
in at an angle so it is pushed
fully in and back solidly onto
the pins when you tighten
with the right hand. With the
indexing pin withdrawn, the
post can be rotated to any
convenient angle but there's no
repeatability in that case.

Phew! That was a long
description. | had to do this
all twice to check the method.
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Measuring to get the lever arm in the correct position.

It is simpler than it sounds
(the first way wasn't!) and all
will fall into place when you
actually do it.

Testing the result

How accurate is it? | was
pleased with the lapping
exercise as the small wobble
present with the last tool post
was eliminated. To checkiit, |
turned a bar with my inserted
tip tool, measured it and set
my DRO to the size, removed
the tool and put it back in. A
cut was applied using the DRO
(the cross slide dial will work
just as well) and re-measured.
Here are the results and | can
say, with a smug face, “Wow!".

Measured size | DRO reading
9.299 9.3

9.200 9.2

9.105 9.1

8.895 8.89

8.902 8.89

Note here the dimensions
above must be viewed with
relation to resolution. My
micrometer is 0.00T mm
resolution and the DRO is
0.01mm so, with the accuracy
tolerance, just what is the
actual size | am measuring?
One just has to trust readings
and work with the tooling and
information available. The DRO
will now be used in absolute
mode with my standard right-
hand knife tipped tool and
relative setting for everything,

Move the caliper to - (minus)1.7mm and use the caliper to set the size to
scribe from the end of the detent pin. Use a diamond burr to mark the top,
centre punch and drill. The punch mark is there but lighting makes it invisible.

meaning that as soon as

I switch on, | can turn to
accurate dimensions without
measuring. This of course only
works if | remember to switch
the DRO on before moving the
cross slide and having a fixed
tool post base as opposed to
the top slide, any movement of
which would ruin the setting.
Trouble is, will I have the
confidence to do this? ...Nope,
I'll still have to measure!
Photograph 112 shows the
finished tool post on my solid
mount with the indexing R )
assembly on the top. G ' SN
The finished detent components.
Note the tiny notch - it must be small!

®To be continued.

Next time | will talk briefly about parting off and then complete
the tool post by looking at the making of special tool holders.

7l —

The finished tool post and detent pin assembly on my solid
mount. | had to change the spring shown in photo 171,
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A History of Slotcars

Henk-Jan
de Ruiter
surveys
the slot car
scene, from
the early days to the
present day.

lot of our readers
probably have fond
memories of their first

slot car set, received on their
birthday or for Christmas.
Nowadays most of these
sets are lying around in the
basement or at the attic.
Sometimes you meet people
who take this a little more
seriously and go all the way.
They race and collect these
little gems for the thrill and all
the excitement of capturing
Formula 1™ at home.

Well - not every slot car
is just’ a slot car - there
are several categories to
distinguish between. We
are talking not only about a
difference in scale, 1:32 or 1:24,
but also differences in quality,
detailing and collector’s appeal.
Furthermore, you can focus not
only on new slot cars but also
specialize in vintage slot cars
from the period 1957-1975.

It all started somewhere
around the 1900's, principally
in the USA, where several
inventors were experimenting
with scale model race cars on
a track, closely reminiscent to
model train tracks.

The company Lionel
introduced in 1912 an electric
model racing car set and in
1930 the Kokomo company
sold the Electricar. This
Electricar was driven alongside

Original 1930’s Electricar box.

a fence, making contact with
the bumper in order to pick
up current. At the same time
Marklin from Germany had a
go and came up with very fine
tinplate model racing cars on
atrack.

However, these ventures
did not last very long as it
seemed that these products
were not economically viable
because the market was not
yet ready for them. Also, a
limited choice of accessories
did not help. This all changed
when the English company
Minimodels, later Scalextric,
introduced their first electric
tinplate slot car set in 1957.
This one proved to be hugely
popular and soon the market
expanded and Scalextric took
the role of frontrunner and
worldwide leader, a position

COMPLETE SLOT

shared with Carrera on the
continent.

Most sought after are the
Scalextric Bugatti and Auto-
Union, especially in scarce
colours, but Carrera also made
some very interesting bits of
kit.

Many of these slot car lovers
gather in clubs, such as the
NSCC, the National Scalextric
Collectors Club, although they
also cater for other brands.
The NSCC publishes a glossy
magazine each month to keep
its members up to date with all
the latest news related to slot
cars.

When one is talking about
vintage, no article is complete
without mentioning the
huge following it had in the
USA. The slot car hobby
there had its heyday in the

USA Kokomo Electricar 71930.

www.model-engineer.co.uk

USA K & B slot car kit 1960's.
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FERRARI 250 €

1/24 SCALE MODEL RACIN

i |
1

Vintage slot car books.

Two Vintage metal slot car chassis:

(left) magnesium chassis, (right) aluminium chassis.

Scalextric tinplate slot cars from around 1957-1960: (left) Maserati, (right) Ferrari.

1960's and it really took off
with famous names as Cox,
Monogram, Revell, Russkit and
Strombecker. Most of them
were to a 1:24 scale, because
of the large rooms in the USA,
and came with a brass or
aluminium chassis.

440

At one time there existed
around 1000 commercially
exploited slot car raceway
centres. Slot car racing
became immensely popular
and slot car companies
started to hire slot car drivers
to become professional

Vintage Scalextric Jaguar.

factory drivers. These
professional slot car drivers
competed with each other
during slot car races held all
across the country with grand
prizes to be won and many
appeared on the national TV
network.

People got serious, looking
for special competition tyres,
gears and chassis made
from exotic materials like
magnesium, experimenting
with different slot car setups,
in order to make their cars
lighter and faster. They
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became obsessed with speed
and therefore started to

build scratch-built chassis
themselves and build these
from brass tube rods, soldered
together.

Slot cars of today are more
detailed and close look-a-likes
of their real-life siblings. There
are also more brands than
ever on the slot car market
to choose from, with prices
ranging from around £40 to
£250. Slot Classic from Spain
and Ostorero from Italy make
handmade resin slot cars at
the top end of the market in
limited series.

So, dive into your basement
or closet, maybe you'll find
that long lost forgotten slot
car treasure again. Or perhaps
areal ‘barn find’ - isn't that
something we are all looking
for?

ME

www.model-engineer.co.uk

Scalextric starter set from their early period around 1957-1960.

ALEXTRIC

Built USA K & B Ferrari slot car kit with an
aluminium chassis and real copper rivets.

REFERENCES

Vintage Slot Cars by P.de Lespinay

Complete Book for Model Raceways by L. Hertz
Scalextric Book, 5th Edition

by R. Gillham

Clubs: www.nscc.co.uk
www.circuits-routiers.fr

Magazines: www.car-on-line.de
www.modelcarracingmag.com
www.slotcarmagazine.co.uk
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Technologie sans Frontie

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.318
M.E. 4593, 17 August 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 (ref 1).

442

PART 19

reés

A

S

o

5 et 2 s

Paris-Orléans Railway Pacific No. 4502, S.A.C.M 5598/1908. The first European Pacific locomotive.

he Pacific wheel
arrangement did not
reach Europe until 1907

although Anton Hammel of
Maffei had begun work on a
4-6-2in 1905, eventually to
appear in 1907 as the Baden
IVf Class. The distinction for
placing the first European
Pacific in service went to

the French Paris-Orléans
Railway. The Orléans
Railway'’s otherwise very
effective large wheel, 4-6-0s
of the 4000 series were once
again being overtaken by
the continuing increase in
express train weights. On
the long 1:100 gradients of
the Paris-Toulouse line they
were frequently winded and
it was clear that whilst the
mechanical elements of the
class were satisfactory more
boiler power was needed to
meet the situation. Jointly,
S.A.C.M. and the Orléans
design staff under Emile
Solacroup developed the
design that ensued.

The running gear of the new
Pacific (photo 92) adhered
to the established de Glehn-
S.A.C.M. precedents, the
Orléans 3000 series Atlantics
and the 4000 series 4-6-0s.
The driving wheel diameter

was identical to the 4-6-0s
at 1.85m (6 feet % inch) but
the cylinders were to a new
design, increased in diameter
from 360mm, 600mm x
640mm to 390mm, 640mm x
650mm and fitted with large
diameter piston valves. The
radical departure came with
the boiler and central to this
was the firegrate. The boiler
used for both the Atlantics
and the 4-6-0s had a grate
area of 3.1m?extending in the
4-6-0s between the frames,
from behind the driving axle
and over the trailing coupled
axle. The new design was to
have 4.27m? of grate area. In
grate length it was virtually
identical to the 4-6-0 series
boilers, the additional 38%

in grate area being provided
entirely by increasing the
width.

As the machine was to
have the conventional plate
frames and, given the need
to keep the boiler centreline
within reasonable bounds,
accommodating the grate
and ashpan called for some
innovatory design (photo 93).
The outcome was a unique
and totally distinctive grate
plan, usually referred to as
trapezoidal grate although

actually the plan view of the
of the foundation ring was
composed of two parallel
sections, one more widely
spaced than the other,

with a tapered section
connecting the two parallels.
The broad section was at
the firehole end, the firebox
external wrapper sheets
rising vertically to create a
conventional rectangular
backhead. At the throatplate
end the firebox section was at
its narrowest, the foundation
ring dropping down between
the frameplates and the

side sheets flared outwards
above the frames up to the
boiler diametral centreline
where the profile became
that of the Belpaire boiler.
From the front to the back
of the wrapper side sheets
the transition zone between
the two planes took the form
of a gentle curve sloping
diagonally downwards from
boiler centreline at the tube
plate to the foundation ring
at the cab. Thus, the French
foyer profond or deep firebox,
considered essential for
satisfactory combustion, was
maintained whilst the grate
area progressively increased
towards the cab.
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The diameter of the boiler
shell attained 1.68m (5 feet
6 inches), 6% inches more
than the 4000 series, and
this gave the Belpaire section
of the firebox its maximum
width which was also the
extreme grate width. The
tube length was increased
from 4.4m to 5.9m although
the external appearance
of the barrel seemed even
longer as the smokebox tube
plate was recessed and the
cleading plates presented an
unbroken surface between
boiler and smokebox. In
fact, the total boiler heating
surface increased by only
7% over the earlier boilers, in
spite of the number of tubes
rising from 139 to 261, as the
tube diameter was reduced
from 70mm to 55mm and the
Serve fins were abandoned.
Thus, the enhanced steaming
capacity was overwhelmingly
concentrated in the area of
the firebox with its wide grate.
According to Vilain (ref 1) this
firebox design was owed to
the S.A.C.M. designers who
had previously employed a
trapezoidal grate for some
Iberian locomotives although
he does not identify these
machines more specifically.

Only a matter of weeks after
work began on Orléans 4501
Maffei's Pacific emerged.
It was built for the Baden
Railway and became their
class IVf. The design had
originated in 1902 with
eighteen Atlantics also for
the Baden State Railway.
As previously discussed,
the Baden had been an
enthusiastic user of S.A.C.M.-
built de Glehn compounds
and, given its poor quality
indigenous coal supplies, the
affinity with compounding held
when it decided to move to the
Munich builder, J.A. Maffei.
At that time Anton Hammel
was head of the Maffei design
department, supported by
Heinrich Leppla, the technical
chief. Together they produced
one of the most illustrious
of European compounds,
instantly recognisable by its
massive front end.

The central feature of the
Maffei compound was the
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Section of P. 0. Series 4501.

in-line configuration of the
four cylinders under the
smokebox with the high-
pressure cylinders between
the frames (photo 94). Usually,
the drive was concentrated
on a single axle and, as the
earliest locomotives built to
this design were Atlantics,
the drive axle was the leading
coupled. Most subsequent
machines were six or eight-
coupled and the drive axle
became the second coupled
axle. In order that the
connecting rods should clear
the leading coupled axle the
inside cylinders were raised
above the outside cylinders
at a steeply raked angle with
exposed, upward sloping tail
rods, the casing for which
projected aggressively
forward from under the
smokebox.

Piston valves were
invariably used with inside
cylinder valve chests placed
alongside the respective
cylinder, the axes being
parallel. This brought the
valve chest either over the
frame centreline or beyond
it. The outside, low pressure
cylinders were horizontal but
the vertical centreline of the
valve chests was displaced
outwards beyond the cylinder
centreline to give more space
for the inside cylinder valve
chest, allowing the outside
Walschaert's valve gear on
each side to drive both low
and high-pressure piston
valves. The absence of
inside valve gear left ample
room between the frames
for the axle bearings and the
Z-crank axle. The cylinder
wrapper plates enclosed

94
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Front-end cross section of the classic Maffei compound.

the transfer pipes between
the high and low-pressure
piston valve chests and for
the exhaust pipe as it passed
into the smokebox from the
low pressure valve chest.
The wrappers continued
upwards to join the smokebox
wrapper just below the boiler
centreline and this combined
with the high-pitched boiler,
emphasised the imposing
aspect of the front end.

REFERENCE

1. Un Siécle de Matériel

et Traction sur le Réseau
dOrléans (1838-1940). L.

M. Vilain. Published Tardy-
Lengelle/Aprodef, Paris 1983,
p.129.

®To be continued.
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Building a

Garden Railwa

Martin R
Evans tells
the story

of the
construction
of his 5 inch gauge
garden railway.

Continued from p.309
M.E. 4593, 17 August 2018

SUPPLIERS

MAXITRAK

10/11 Larkstore Park
Lodge Road

Staplehurst

Kent TN12 0QY

T: +44(0)1580893030

Ww:

Locomotives, rolling stock,
track and points.

PNP Railways

Unit S5

Inchbrook Trading Estate
Bath Road

Woodchester

Stroud

Gloucestershire GL5 5EY
T:+44(0)1453833388

w:

Locomotives, rolling stock,
signals, track and points.

Miniature Railway Supply
Company

42 Stratford Way
Boxmoor

Hemel Hempstead
Hertfordshire HP3 9AS
T: +44(0)1442214702

W:

Track and points.
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What kind of signals?
| suppose you could argue,
quite convincingly, that a
small garden railway with
probably just one train on it
doesn't need signals. Even
if a friend comes round and
two trains are running, the
argument for having signals
is still a little tenuous. Even
more so, the argument
for dividing the track into
sections and using track
circuiting to detect trains
is practically non-existent.
Not to mention electrically
controlled points.
Nevertheless, | decided to
have all these things. After
all, the object of the exercise
is to have fun and installing
a signalling system on the
railway is all part of that. It
also adds a little bit of realism
to the whole thing, even if it is
not operated quite according
to prototypical principles. As
I remarked at the beginning,
the object of the exercise is to
achieve perhaps a5ora6on
the Hewson Scale, not to aim
for the ‘Full Monty’.
Semaphore signals would
have been nice but | opted for
colour light signals as they are

Inside a signal head. The three
10mm LEDs are mounted on a
small piece of matrix board.

generally more robust, weather
proof and easier to control.
| decided that three aspect
signals would be sufficient. |
felt two aspects were rather
too simple and four aspects
would have been a little
excessive for a small railway.
Three aspects make driving
on the railway a little more
interesting than two aspects
would, while still allowing two
or even three trains to occupy
the limited length of track
comfortably at the same time.
Figure 3 (in part 1 — p. 185,
M.E. 4591, 20th July) shows
that the inner circuit of the
track is equipped with six
signals and the outer loop has
a further two, dividing the main
track into eight blocks. A ninth
signal controls access from the
sidings onto the main track.

Construction

I had nine signals to make so
| wanted to make them simple
in construction while looking
reasonably convincing. | was
fortunate in that a good friend
had made a lot of signals for
his railway and more or less
gone into production with
moulded three aspect signal

A signal, planted into its flower pot and
secured with quick setting concrete
(the type used for fence posts).

PART 3

y

This is a signal with its ladder,
intended to add extra realism.

heads. He had several of these
left over and some of them
found their way to me. All

that was required then was

to mount them on a suitable
pole. 22mm copper pipe (as
used for plumbing) fitted the
bill perfectly, so | cut several

2 foot 6 inch lengths and
painted them white. A degree
of realism was added with a
laser cut ladder for each signal
(photo 11).

The signal heads were drilled
to accept three 10mm Light
Emitting Diodes (LEDs) which
were mounted on a small piece
of prototyping matrix board
which fits inside (photo 12).
One signal required a feather,
for which a moulding was also
available and this contains five
white 5mm LEDs.

Now | needed to secure
the signals to the ground.
| decided to ‘plant’ each
signal post into a small
flower pot filled with quick
setting concrete (photo 13).
Installation was then simply
a matter of digging a hole,
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A signal, planted into position.

dropping the signal in and
topping off with a handful of
gravel to hide the flower pot
(photo 14).

Track circuiting

| considered two ways to
detect trains. One way is to
use an axle counter, based
perhaps on a simple treadle,
actuated as the wheels pass
over it. Another way is to use
the ‘traditional’ track circuit,

in which a current passes
from one rail to the other

via the wheels and axles of
the train. This latter method
has the benefit of having no
moving parts (apart from the
train!) so | opted for that. It
does require that the rails

are well insulated from each
other and also, of course, from
section to section. Part of this
requirement is met by using
plastic sleepers. Insulation
from section to section is
achieved by replacing the
steel fishplates at section
boundaries with Tufnol
fishplates and inserting a
Perspex insulator between the
rail ends. This insulator is laser
cut to the exact cross-section
of the rail.

Figure 7 shows the principle
of the track circuiting system |
am using. A TKHz square wave
of 12V amplitude is applied to
the rails through a pair of 100Q
resistors. An opto-isolator is
wired across the rails. When
there is no train present, no
current flows from rail to rail
and the opto isolator is driven.
This returns a signal on the
other side of the opto isolator
to indicate that the section is
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unoccupied. When a train’s
wheelset bridges the two rails,
and sufficient current flows
through it to stop the opto
isolator being driven, no signal
is returned, indicating that

the section is now occupied.
This system requires only that
sufficient current is diverted
from the opto isolator through
the train axle to prevent the
LED in the opto isolator from
lighting up.

There is one apparent snag
in this arrangement. It is well
known that aluminium, when
exposed to air, immediately
forms an insulating oxide
layer. So how can this system
work? The answer is that the
oxide layer is extremely thin —
sufficiently so that electrons
can tunnel through it and a
current can flow despite the
fact that it is an insulator.
Driving the signal to the rails
at TkHz also helps a bit as
the moderate capacitance
formed by the oxide layer (the
dielectric) between wheel and
rail is reasonably transparent
to alternating current of this
frequency.

How to control them?

| proposed to control the
railway from an application
running in a laptop computer.
To do this requires three kinds
of interface:

+ Signals
* Points
* Track circuits

This could be achieved
by putting all the interface
electronics into a box
somewhere, which can ‘talk’
to the laptop, and run wires
to each signal, point and
section of track. That's a lot
of wire and makes for quite
a laborious installation job.
The first step was to make
the interfaces more local to
what they control. | settled on
a standard interface which
could control one signal, one
point and four track circuits.
This would communicate with
the laptop by some means.
This approach reduces the
system complexity to about
ten of these identical small
interfaces all communicating

with the central controller via a
common means.

That's still, on the face of it,
quite a lot of wire.

So | had a drink and a think
and it occurred to me, that
since | used to work in wireless
communications, the solution
is obvious! A radio link to
each standard interface would
eliminate all wires except the
power ring main.

GARDEN RAILWAY |
|

detection and retries. All for
80p! My job was thus reduced
to writing the payload (i.e. the
data | wished to send) to it and
then picking up the reply.

All'l had to do then was
equip each standard interface
with one of these modules and
build a radio interface for the
laptop which could allow it to
communicate with any of the
interfaces. This radio interface

The object of the exercise is to have fun and

installing a signalling system on the railway is

all part of that. It also adds a little bit of realism

to the whole thing, even if it is not operated

quite according to prototypical principles.

A little surfing on the electric
internet threw up a very handy
little module (from China, 80p
each, incl. p. & p. — as they say
— photo 15) which implements
a 2.4GHz point-to-point radio
link — part number nRF24L01.
As a bonus, it also handles the
transport layer, which means
it deals with all the protocol
to do with addressing, error

consists of a higher power
version of the radio module,
with a higher gain antenna, and
a further module to interface

it to the laptop (for those ‘in
the know’, this is a USB to SPI
interface module — about £2
from China, incl. p. & p.). These
are both housed in a dinky little
plastic box (again, about £1
from China etc. - photo 16).

Track circuiting principle.

.
12V DC PRy
| Stlalte
0 |
’ Driver ‘ @f@
| -
1tz (1008

nRF24L07 radio module, available
ridiculously cheaply from China

(via eBay or Amazon). The squiggly
pattern at the bottom is the antenna.

Laptop radio interface, based on a radio
module and a USB/SPI interface module.

>
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Radio Protocol

Figure 8 illustrates the format
of packets sent to and received
back from the standard
interface.

The Data Packet is what is
sent to the interface. Most of
this is constructed by the radio
module, the payload being
the only information provided
directly to the module. The
fields of the data packet are as
follows:

Preamble This is a sequence
of alternating 1's
and 0's, used to
synchronise the
radio receiver.
Each interface has
a unique address,
which is inserted
into this field.
Supplies
information about
payload length
(it's variable)

and whether an
acknowledgement
is required.

This is supplied to
the radio module
and is expanded on
below.

Cyclical
Redundancy
Check - thisis

an extension

to the data

packet allowing
error detection
and perhaps
subsequent retries.

Address

Control

Payload

CRC

The payload consists of a
command and an associated
parameter. Examples are

Data Packet

Preamble (8 bits)

ACK Packet

Payload (4 bytes)

Address (3 bytes)

l Control (9 bits) J Payload (2 bytes)

CRC (2 bytes) ‘

‘ Command (1 byte] ‘ Parameter {1 byte)

Radio

Version (1 byte)

Voltage (1 byte)

State {1 byts)

Status (1 byte)

protocol.

a command to set the
aspects of a signal or to set
or clear the point. There are
also commands for setting
operating parameters, like the
point operation time.

Each data packet sent to
the interface results in an ACK
Packet (acknowledgement
packet) being returned. The
payload of the ACK packet
consists of four fields:

Provides the
version number
of the software
running in the
interface.
Indicates the
voltage of the

ring main at the
interface.

Returns the state of
the signal aspects
and the track
circuits.

Version

Voltage

State

Y

| Address Radio

[ |

Serl PIC1GF876

Opto Isolators

Part

j Track

Power Driver

Interface Driver

Signals Points

Microprocessor based signal control module block diagram.

Vreg +5V

+12V +3.3V

h b

Vreg
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Status Returns
information
about any errors

encountered.

Standard interface

The standard interface is built
on a small Printed Circuit
Board (PCB) and is based on
a PIC16F876 microprocessor
(fig 9 and photo 17). The

12V supply from the ring
main (after converting from
48V) is regulated down to

5V for the digital circuitry

on the board and 3.3V for
the radio module. A set of
switches allows the board

to be set up with a unique
address; the radio module

is told what this address is
and only responds to packets
containing that address. An
interface driver drives the
signals and points and the
opto isolators and power

driver provide the interface to
the track circuits. Lastly, the
interface board is equipped
with a serial interface, which
can be used for debugging
and to control the interface
in the absence of the radio.
This was particularly useful
during development before
the radio was working. It can
also be used to communicate
via a Liquid Crystal Display
(LCD) with the driver of a train
waiting at a signal.

®To be continued.

Next time | will discuss the
how and why of constructing
a set of points.

Standard interface, to control a signal, a point and four track circuits. To the left are
three test ‘gadgets’ - from top: track circuits, signal aspects (connected) and point.
The radio module is at the bottom right, mounted on the main board. The six pins at
the top right are for programming and debugging from a laptop.
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FALCOR A Beginner’s

Locomotive in 32mm Gauge

Martin
Ranson
presents a
design for
a simple,
quick build gas-fired
32mm steam locomotive.

Continued from p. 292
M.E. 4593, 17 August 2018
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All three engines.

Gear drive or direct drive
My garden layout has lots of
tight radius bends so, of the
three locomotives | have built
(photo 42), two are geared and
one is a direct drive. The two
geared locos can just be left to
run on their own because the
steam cylinders are already
running at speed, so unless
| do something daft and turn
up the gas to full they cannot
derail on a bend (he says
hopefully!).

The first locomotive, called
Idris, is geared at 8.6 to 1
and the locomotive with the
vertical boiler is geared at 9.1
to 1. On the vertical boiler |
fitted a working firebox door,
which is extremely useful for
lighting the burner. If | built
another geared engine | would

make it geared by about 10 to
1 so the steam cylinder could
be fractionally smaller and

the locomotive would run a bit
slower. | would try to make the
flywheel even bigger so the
steam cylinder can run EVEN
slower.

The direct-drive engine is
wonderful to drive but must
be watched all the way round
— the best answer would be
to get rid of the tight curves. |
wonder what the people next
door would say if | spread out
and used their lawn? It is lovely
and flat - maybe our lawns
would be just as flat if | could
break through the force field
that keeps me in the garage! |
could fit their lawn with 20 feet
radius curves! Do you think
they would like it? Perhaps

PART 8

they would, especially if | made
them a GWR bench (yes! — Ed.)
to watch the trains go by.

Something else | discovered
was that a direct drive from
cylinder to axle can produce
a high rate of acceleration.
So much so, that on its very
first run the locomotive hit
the first curve and promptly
fell off into a large patch of
flowers. Many pieces of foliage
sprayed everywhere without
doing too much damage to
the locomotive. The only real
damage was to the chimney
and the front buffer beam,
which is why there is now a
piece of %s inch ply as extra
reinforcement.

In fact, the plants made
a very good cushion. | was
pleased but SWMBO was not,
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so lots of mutterings and
grovelling from me. This has
given me many more things
to learn, so plan B was to fit
a sensitive throttle on the
steam supply. This worked to
some extent but | ended up
chasing the locomotive round
the garden, adjusting the valve
between straight and curved
sections.

Plan C was to rapidly fit
a radio control servo under
the footplate and use this
AS WELL as the manual
throttle to limit the top speed.
It is still not 100% perfect
because it needs something
else to hold the locomotive
back if it is running light on
the long straight over two
bridges which join one end
of the garden to the other
(the straight is 24 feet long).
This gives the family lots
of amusement - | think they
are hoping for a spectacular
derailment if | set the throttle
too high!

A method of restricting
the exhaust was tried but
the locomotive just became
very sluggish at certain
speeds. One suggestion | was
given was to use a windmill
similar to the governors as
once used to control the
speed of clockwork musical
movements. A very good idea,
but | would far rather restrict
the steam going INTO the
cylinders. My assumption is
that whatever the delay in
acceleration produced by any
sort of windmill or fly wheel
will still not be effective at the
end of the long straight. The

0il trap.
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Bend down
by 45° later

Make 2 end caps from

Silicone tubes

The 2 silicone tubes make for
easy assembly & removal

Oil Trap Or Gunge Trap

?0.155 copper tube

Carefully drill through the pipe
centres after silver soldering

Brass bush
/drilled 20.146

Brass or bronze ©0.375
1.390 long, drill 0.295

@0.312 brass, both can be

2 end caps soft
soldered later

\ Small copper tube here

soft soldered into place after silver soldering the rest

?0.236

?1/32 holew'

Soft solder

f Thin brass tubes to
clear base of frames

0.933
ctrs.

?1/32 holef

engine would fall off at the
first bend. So, in other words,
driving a governor to open and
close a steam valve would

be much better. Yet another
experiment!

Oil trap

This (fig 52) was added to stop
all of the waste steam and oil
ending up splattered over the
boiler and all the frames. Note
the two silicone tubes which

Blower piping.

join onto the exhaust adaptors
(photo 43). Some of the water
still goes up the chimney but,
especially on start-up, most

of it heads downwards onto
the track. The two small pipes

Model Engineer 14 September 2018



which poke out sideways under
the frames are s inch outside
diameter and 42 inch for the
inside diameter. The copper
tubes were sleeved down to
enable the small pipes to fit.

Steam feed tee piece
There is just enough room
under the boiler to fit this unit
(fig 53) into place. Please
note the boiler lagging formed
from mahogany strips is not
continuous all the way round
the boiler. Down at the boiler
base underneath there is a
deliberate gap left; the rear
boiler brass band straddles
this gap and the steam feed
pipe fits into the gap. The pipe
was pushed upwards as much
as possible to touch the boiler
and hopefully this will keep the
pipe a bit warmer.

Note that the two pipes
leaving the tee piece are
angled outwards by 10 degrees
to help aim the pipes towards
the cylinders. Furthermore,
there is an angle of about
37 degrees between the
input and the output pipes.
The output pipes are tipped
upwards compared to the
input. If anyone thinks this is
far too complex just for a tee
piece then you are probably
correct. However, when | was
trying to visualize the fit of this
component into the available
space | was not sure how all
the pipes would fit. | did not
want to force anything into
any tight corner with a pair of
pliers. If | built another engine
with an identical layout | would
pre-bend everything and only
use one or two union nuts to
join things end to end.

Blower

Having run the locomotive
round the garden many times,
| found it does not always
produce a visible column

of condensed steam out

of the chimney. The blower
(photo 44) can be turned on
to generate enough steam

to be visible, especially for
photographs. It is not needed
to run the engine.

Piping
The various lengths of copper
tubing for the exhaust, steam
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LIVE STEAM |

?1/8 pipe\

Silver solder all 3
arms of tee

Bronze ©0.250

Thread 1/4 x 40
0.30 long

Bronze @0.250
Drill 20.098 \

From
lubricator
outlet—»

/C‘one union

1/4 x 40 nut

10°

gl
:

Steam Feed Tee Piece

e
Steam from —» :9

lubricator

Cone unionf

1/4 x 40 nut

Thread 1/4 x 40
0.30 long

For cone
unions

\Tap 1/8 x 40

for blanking plug

Blanking plug
0.195 brass hex.

2 threaded stubs tipped
outwards by 10°

Out to cylinders /

37°

feed and gas supply have
evolved over the months as
the engine was tested. The
only one that now needs
finalizing is the steam feed
into the lubricator. It works
perfectly but some people
think it is a bit untidy and have
said | should swap it. A proper

smaller.

steam manifold for the blower
and steam feed is another
experiment for later in the year.
That would make fitting the
blower valve much neater and

®To be continued.

Next time, we deal with the
last major component - the
cab - and complete the

locomotive.
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Part of the line-up of

engines.

Somerset Traction Engine

Graham
Gardner
makes the
most of his
day outin
Somerset.
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1896 Gavioli fair organ, owned by Kevin Gamlen.

Club Annual

his year's show was held
I over the weekend of July

21st and 22nd at Low
Ham near Langport, Somerset.
The weather could not have
been better as the heat wave
was still going strong and
brought lots of visitors to the
show during the weekend.

The club was formed in the
1950s and has been putting on
rallies since 1955. This started
off as a very small gathering
but has now grown into a
major three day event which
has something of interest for
all the family. The late Fred
Dibnah and the late Michael
Oliver of Great Dorset Steam

Fair fame have visited in the
past. The club also organizes a
road run on New Year's day.

As well as all the usual
attractions, a display of off-
road driving was put on by the
Dorset Land Rover Club, which
created a lot of interest. The
area of ground that was used
for this was once a golf course
and, with its bunkers, made for
a very challenging course - a
display that | have never seen
at any other rally before.

On the Saturday evening a
road run was organized to the
local cider farm at High Ham,
run by Jim Lockyer. A BBQ and
a skittles match was put on

Rally 2018

and Jim’s excellent cider was
for sale. A great time was had
by all.

There was so many other
attractions and displays at the
show that it is not possible to
mention them all here and |
hope the pictures tell the rest
of the story. Come along next
year and have a great weekend
- public camping is available.

For further details
about the club and the
rally please visit www.
somersettractionengineclub.
com or contact the secretary
on 01761-470867.

ME

1933 65HP Blackstone oil engine named Harry.
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OUT AND ABOUT |

C. C. Burrell road locomotive giving rides.

S

Off-roading display by the Do}set Land Rover Club. 12 NHP Fowler ploughing engine Margaret built 1870.
Oldest working Fowler ploughing engine in the UK.
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Designing Model Boilers
Or, The Truth About Model Boilers

Martin
Johnson
explains
what really
happens

inside model boilers.

Continued from p.313
M.E. 4593, 17 August 2018

\

Superheater tubes

It appears from this
mathematical analysis that,

in our process conditions,
superheat is largely a waste of
time - D.A. G. Brown M.E. 4307

Well, if you look at the
available energy drop for
superheated and saturated
steam between two pressures,
that is true but it does not
reflect what happensin a
reciprocating engine.

A boiler with superheater
tubes is a compromise.
Boilers, particularly on
vehicles, are quite restricted
in size by loading gauge or
weight restrictions. Therefore,
if we put in superheaters, we
probably have to take out
some other heat exchange
surface. So a boiler without
superheater tubes will always
produce more steam from the
greater surface area available

for boiling water. However, it
can be a compromise worth
making when we consider
how efficiently that steam can
be used.

To understand the problem,
we must start from basic
thermodynamics. Steam has a
unique saturation temperature
at a given pressure. At
atmospheric pressure that
temperature is 100 degrees C;
any temperature less than that
and steam condenses to water,
anything more and steam
is ‘superheated’. That is of
course why water condenses
from the atmosphere on cold
windows or bathroom mirrors.
For comparison, steam at
4Bar (60psi approx.) has a
saturation temperature of 150
degrees C but will condense
on cooler surfaces in just the
same way.

Now consider what happens
in an un-superheated steam
engine cylinder. It is fairly

PART 6

obvious that the temperature
of the metal will settle to some
temperature that is an average
of the temperature across the
whole working cycle from inlet
to exhaust. Calculating the
precise temperature is actually
rather tricky but from the above
figures it could be somewhere
around 125 degrees C for
example.

So our inlet steam rushes
in at 4Bar to find all the
surfaces surrounding it
are at considerably less
than the 150 degrees C
saturation temperature, so
starts condensing on the
cylinder walls. That is serious
because the amount of steam
condensed can be quite large.
The amount of extra steam
used varies with the size of
engine, RPM, valve type etc. but
the engine would be using more
steam than would be expected
from the cylinder volume and
cut-off setting; we can express

Steam Ratio

0.5

STEAM RATIO AS MEASURED BY BILL HALL

20 30 40

50 60 70 80

Superheat Deg. C

—— Measured Steam Ratio —#— Proposed Steam Ratio

90 100
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the steam demand as a ‘steam
ratio’, being the actual steam
demanded divided by the
theoretical steam demand
based on cylinder volume and
cutoff. (Some older texts refer
to the ‘missing quantity’ which
is actual steam demand minus
theoretical demand.) To supply
the extra steam we have to
boil more water and use more
coal to do it. The engine can
produce virtually no useful work
from the condensed steam
since water does not expand.

Continuing with our steam
cycle, as the steam expands
and the pressure drops, the
saturation pressure also drops
until, on the exhaust stroke,
much of the condensate is
boiled off by the cylinder
walls which are now at a
higher temperature than the
saturation temperature of the
low-pressure steam. This helps
to cool the cylinder walls ready
for the whole sorry saga to
begin again!

If we superheat the steam
sufficiently, three things
happen:

* The average metal
temperature is increased,
so steam is less likely to
condense on it.

* The steam has a greater
reserve of heat to be

www.model-engineer.co.uk

extracted before it can start
condensing.

* The steam density is lower,
so we use less mass of
steam to fill a given engine
cylinder.

The first two help to suppress
condensation and the third
reduces demand on the
boiler even if there is no
condensation.

If we are going to assess
how useful superheating might
be, we need to know the value
of the steam ratio. Fortunately,
Professor Bill Hall undertook
an extensive series of tests on
an engine based on a Speedy
cylinder block under conditions
very similar to those found in
miniature locomotives. His
results are shown in fig 15,
where Hall's data is shown in
blue and my curve fit to his
data is shown in pink. | have
fitted his data to the formula:
Steamratio =
1+ [‘l 7827 x e0.0197x Superheat)]
where:

Superheat = Steam
temperature — saturation
temperature (at relevant
pressure), degrees C

e = Base of natural logarithms

The curve fit is not particularly
good and there may be other
effects in Hall's data to explain

the rapid drop in steam ratio
between 50 and 60 degrees of
superheat but the proposed
smooth curve is sufficient for
our purpose.

Now, the engine needs a
volume of steam to fill the
cylinder but we tend to talk in
terms of mass of water boiled
by a boiler. When comparing
different superheat options, we
must stick to volume and the
effective volume available to
the engine is:

Volume = Massofsteam +
density + Steamratio

where:

Volume = Effective volume

of steam available to engine
(m3/s)

Massofsteam = Mass of steam
generated by boiler (kg/s)
Density = Density of steam

at relevant temperature and
pressure (kg/m?)

Different superheat options

A widely adopted technique of
improving engine performance
is to fit radiant superheaters
and fig 16 shows the predicted
performance. There are several
points to note here:

+ Radiant superheaters are not
magic. They offer a useful
increase in heat transfer area
but the increase in steam
temperature with distance

along the superheater is

not as great as at the flue
entrance because the
absence of boundary layer
at the firebox tubeplate end
makes the convective heat
transfer at that point very
effective. The radiant section
only receives heat on the
side facing the fire because
in miniatures the firebox
radiant heat transfer is
predominantly direct from the
fire so any areas in shadow
are not heated.

In this instance, the steam
temperature in the dry leg
does not change in the last
100mm of length, because
the steam temperature (280
degrees C) exceeds the flue
gas temperature (280 to
225 degrees C). The reason
for this is discussed in
detail below. (In fact, steam
temperature drops very
slightly.)

The analysis of the Speedy
boiler showed that the

exit temperature from the
superheater flues was
considerably lower than
that from the firetubes,
suggesting flow through the
superheaters was ‘sluggish’.
I have also noticed that
some recent miniature
locomotive designs have

4 x %6 inch elements in
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a 1 inch flue which gives
similar sluggish flow to the
Speedy design. Apart from
the heat transfer problem, it
seems to me that allowing
a lower velocity is a good
way of helping to block the
superheaters. Interestingly,
L. D. Porta reports using
reduced diameter ferrules
in the firetubes to force
more gas through the
superheater tubes in his work
in Argentina. Keiller even
addressed this problem in his
original article, proposing that
circumference / area should
be roughly the same for
superheaters and firetubes
— a point on which | heartily
agree! | believe that balancing
flow in superheaters and
firetubes is an important
factor in effective boiler
design.
Roger Froud had designed
a tube layout which allowed
increased water space
between tubes, using 18
firetubes, and has developed
his own technique for TIG
welding ¥ inch stainless
superheater elements. His
proposed boiler design used
four 1 inch flues with % inch
elements. | was able to use an
early version of my program to
predict how this might perform
for him and the graph of the
superheater performance is
shown in fig 17.
In Roger Froud's design, the
flows through the firetubes
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and superheater flues are in
better balance, giving exit
temperatures of 294 and
329 degrees C respectively.
Figure 16 also shows that the
dry side element continues
providing temperature rise
throughout its length. The
superheat temperature has
been improved to 323 degrees
C from 286 degrees C in the
radiant version of LBSC's
design. | was concerned the
temperature might be too
high but it is easier to take out
excess superheater surface
than to put extra in!

I then investigated just
how far the superheat could
be increased; was there
a maximum after which
performance would drop
away? There was no such
maximum; the predicted
performance rose until | had
eight radiant superheaters
and just two firetubes! This
arrangment gave a predicted
steam temperature of 446
degrees C. This is not a very
practical arrangement with a
firebox full of radiant elements
and a steam temperature
that would rapidly degrade
even the best superheated
cylinder oil and destroy PTFE
and most rubbers. Front end
plumbing would also become
a significant problem with so
many superheater elements to
connect. The required draught
of 14mm water gauge did not
appeal either but nevertheless

it is an interesting numerical
exercise — perhaps a glimpse
of a future IMLEC winner?

My final design option was
found by accident. Using
LBSC's original tube spacing
it is possible to get four 1
inch superheater flues and
24 x 46 inch firetubes into the
tubeplate. If the superheater
flues are fitted with two %
inch diameter elements per
flue with a radiant length
in the firebox then we get
an excellent balance of
evaporation AND superheat.
This design gave the maximum
effective volume of steam to
the engine.

Contrary to what some have
stated, the pressure drop
across miniature superheaters
is tiny. For all the geometries
described here it is well below
1psi. In fact, the flow velocity
through typical miniature
superheaters could be usefully
increased, which would need
more but smaller elements.
The various superheater
options are summarised
in fig 18 and the results of
investigations are summarised
in table 3. There are several
points to notice in this table:

* All the non-superheated
options produce effective
steam volumes less than
half the superheated options,
despite producing a greater
mass of steam.

* The design options produce

a volume of useable steam
covering a 380% range, while
the evaporated mass covers
only a 136% range. This
demonstrates the importance
of effective superheater
design for miniature boilers.
There is an advantage to
further superheating beyond
superheats of 150 degrees

C, due to increased steam
volume and further small
improvements in steam ratio.
However, this might not be
feasible with some cylinder
materials and lubricants.

* An optimum boiler design
balances flow through
smokeflues and superheater
flues.

Radiant superheaters provide
a useful extra heat exchange
area but the performance

of the whole superheater
system must be considered
for effective design.

And finally:

One cannot discuss tube
proportions without
considering the boiler as a
whole and indeed the whole
machine, and what it has to
do - D.E. Lawrence M.E. 3417

| could not have said it better.

Closing thoughts

They can never be
‘conclusions’ on a project as
open ended as this one!

I am confident that the
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performance of a miniature
(or full size) boiler can be
numerically predicted. There
is still uncertainty about

how such factors as grate
loading, air ratio and fuel lost
might vary with scale but the
calculations will give a good
indication of how design
changes compare to each
other.

I am not aware of an
analysis of grate loadings in
small engines that has been
done before and certainly
not published. A design
value of specific fuel flow
rate of around 40 Ib/sq.ft/
hr is appropriate to miniature
boilers in the 5 to 7% inch
gauge range and 20 to 25 lb/
sq.ft/hr as a more conservative
value for smaller miniatures.

I hope | have demonstrated
that really effective design
of miniature boilers cannot
be accomplished using
simple rules such as Keiller's
formula or Ewins' boiler factor,
especially when the interaction
of superheater and firetube
flues has been shown to have
such a significant effect of
boiler performance.

ENGINEERING SCIENCE |

8) 4 Large superheater,
Radiant superheaters
18 firetubes

(R. Froud design)

9) 8 Large superheater,
+ Radiant superheaters
2 firetubes

7) As LBSC design
+ Radiant superheaters

10) 4 Large superheater

Twin spearheads, 1/4" elements
Radiant superheaters

24 firetubes

| continue to work on
refining prediction methods
for air ratio and fuel lost
before combustion, plus fine
tuning the calculation and
researching a better method
of firebox heat transfer
modelling. | would also like

to get the program up on the
net somehow but | am not
keen on starting a web page.
If anybody can help | would
be pleased to hear from you.

I am working on other related
topics such as condensation
prediction, picking up from Bill

Hall's work again, but trying
to extend it beyond 5 inch
gauge locomotive cylinders. |
also get out in the workshop
occasionally!

If you would like to contact
me, | am Martin Johnson 1 on
the Model Engineer forum.

Table 3
OPTIONS (See figure 18) FLUES | S/HEATERS RADIANT DRAUGHT EVAP. STEAM SUPERHEAT | AVAILABLE
OPTION DESCRIPTION LENGTH RATE TEMP. VOL. FOR
mm mm H,0 g/s °C °C ENGINE
m3/s x 1073
1 SPEEDY - 129 x 129 0 1 7.62 411 152 1 0.569
" TUBES
2 SPEEDY - 55 x 55 0 1 3.77 3.94 152 1 0.545
%" TUBES
3 SPEEDY - 41 x 41 0 1 2.94 3.83 152 1 0.530
16" TUBES
4 SPEEDY - 33 x 33 0 1 2.26 3.75 152 1 0.518
5" TUBES
5 SPEEDY - 24 x 24 0 1 1.39 3.61 152 1 0.499
7" TUBES
6 SPEEDY AS 26 5 1 373 361 236 85 1.26
DESIGNED BY
LBSC
7 SPEEDY AS 26 5 140 3.74 3.54 286 135 1.64
DESIGNED BY
LBSC + RADIANT
S/HEATER
8 SPEEDY AS 18 4 140 4.47 3.35 323 172 1.70
MODIFIED BY R.
FROUD
9 8 S/HEATER 2 8 140 1391 3.02 448 297 1.89
SPEEDY
10 MAX. VOLUME 24 4 140 3.31 3.55 360 209 1.98
SPEEDY
www.model-engineer.co.uk 455




PART 2

Sieg SX2 Plus Miller CNC Conversion

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

Continued from p.305
M.E. 4593, 17 August 2018

Drilling the thrust bearing housing
for the mounting screws.

456

5 |
22
[ 10
]%' 4 dia. 5.5mm
* on 39mm PCD
50 24 22‘23 30
' ¥,
‘
L 12 —f-
— o B 4
- = a4

To suit 3/8" x 7/8" x 9/32" bearing (push fit)
Thrust bearings, 2 off, 38" x 13/16" x 8/32"
total 3 bearings in each housing

Thrust bearing housing
2 off Aluminium

Bearing adjustment nut

Inner thrust collar

2 off BMS 2 off BMS
w3 Adjust width
| : to suit Dia. 20mm \
_ 25 AT
Tap3/8"x32 ‘ —‘ S a 10 — =
[ : Ream dia. 3/8"
25 v
Xand Y thrust the screw and, at the inner end, screw. The right one doubles

bearing housings
For these, the housing (fig
3) is a simple bit of turned
aluminium, diameter 50mm.
Concentricity is not too
important as, once fixed,
they will never move and
adjustment is provided
elsewhere, when the bore is
centred and the holes pitched
with the DRO (photo 10).

Use a single imperial bearing
¥ X Y% X %2 inch ball race
fitted into the housing internal
shoulder, with a pair of ball
thrusts and washers ¥ x '%s x
%2 inch (sorry about imperial,
they are the only bearings
which will fit). They are fixed by
a square adjustment nut (fig 4)
on a fine thread on the end of

a 16mm diameter slug with
a ¥ inch bore has its length
adjusted (about 12mm long)
to get things in the correct
position. It provides a flat
face for the thrust washer as
the ball screw thread is deep
and there was concern about
getting a square end face for
the thrust washer.

Oiling system for

X and Y slides

For oiling | used Arc Eurotrade
elbow fittings with the gland
nuts and olives along with push
fittings from eBay. The Y axis
oiling holes are mounted on the
outside of the base dovetails
and the pipe for the left one is
directed back and under the

back to the manifold block.
These are machined while the
base is modified, as below.
Use a 2.5mm or 3mm ball end
cutter and communicate with
a 3mm vertical hole meeting
an M6 tapped hole in the side
for standard Arc one shot
lubrication fittings.

For the saddle, the elbow
holes have to be at the end and
need to be low down. Both are
on the left, and the tubes are
bent round the front bottom
of the machine and left free to
move back and forward to the
manifold. If not, they would
get in the way of the gib strip
adjustment.

A simple manifold was
produced. Arc will have it
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that oil metering fittings are
needed but it's easy to see
the oil flowing through the
pipes. | used an oil can for
the pump, which works well
as all the supply holes are
the same diameter - 3mm.
Individual oilers were originally
provided for the enclosed
thrust bearings at the ends
of the screws. These though,
because of the covers, will be
completely hidden so the Y
feed will be connected by a
tube to the upper column.

Choice of ball screws

For the ball screws it was
decided that the bigger the
better - 12 or 14mm diameter
- were the only options. The
preferred size was 14mm as
this has a pitch of 4mm and,
with a 2:1 pulley reduction,
400 motor steps yield exactly
one turn and 4mm of table
movement. This gives a basic
resolution of 0.01mm before
any micro stepping from the
motor drivers.

The problem with the motors
is that the faster they run the
lower the torque and excessive
micro stepping exacerbates the
situation. | decided to try for
only 4 or 8 micro steps mainly
to give improved smoothness
to the drive. In practice, 8 micro
steps has proved to be perfect.

Set up for annealing the ball screws.

www.model-engineer.co.uk

The X system was the real
problem, as the space between
the saddle and table was just
23.9mm, although with care
this could be increased to just
over 26mm. See the sketch end
view (fig 5). The problem was
the mounting flange found on
most of the ball nuts produced.
They are most commonly top
hat shape, making them in this
situation just too big. A long
period of research for suitable
screw supplier revealed only
one which would fit. Moore
International had 14mm
screws with an FGI type nut of
diameter 25mm fixed with a
22 x 1.5mm mounting thread.
Perfect, and a good fit, but
expensive. If 12 x 2mm pitch
screws are used the outside
diameter of the nut is 20mm,
which provides much better
clearance and would have
given a lot fewer problems but
| wanted the bigger screws. |
have since heard that 10mm
screws are OK with this type of
machine but you would need
some changes to the design,
especially with the work to be
done on the saddle and X axis
components but probably a lot
simpler. In any case, the X is
the only axis for which | would
consider a smaller screw size
but anyway the system to be
shown works and it all fits.

0.7mm clearance

Pocket for
nut carrier

Sketch section of
X ball nut carrier

1 .5rhm plate for
fixing screws

Another problem with the
smaller screws is the depth of
the hardened outside diameter.
With the depth of the ball
grooves the hardening goes
a considerable depth into the
soft core. The three screws
and nuts cost £465 — yes, eBay
(or even Amazon) provides
screws a lot, lot cheaper direct
from China (don't forget the
added VAT and the possible
import duties) but for this
machine they just won't fit and
they are almost exclusively
of the flange mounting type.
After many hours of cogitating
| took the plunge and ordered
the screws. They arrived the
next day.

| had seen on the net forums
that it is possible to machine
the ball screws to fit the
bearing - what a laugh! When
doing exploratory turning in
my 6 inch Colchester on the
screw, it was surprising to see
how much a large heavy 6 inch
three-jaw chuck can bounce
about when a modest cut is
applied with a 25mm square
inserted tool...

The only solution is to:

a) fit a mild steel insert into a
drilled hole in the ‘soft’ core
and turn that in situ, or

b) anneal the screw to turn it.

The hardening of this
screw seems to be down to
a soft core of about 9mm
diameter so the fitting of
a plug would be easy. The
Moore International web
site has a video of them
annealing screws by induction
heating and their method
was copied; this is shown

in photo 11, which is self-
explanatory. The water is not
easy to see but runs slowly
from the hosepipe. A lot of
heat is required as the water
effectively cools the screw
and sucks the heat away. Use
plenty of firebricks to contain
the heat. After this it was easy
to turn the screws with HSS
tools.

To centre them turn a piece
of nylon (both inside and
outside diameters before
parting off) to a force fit on
the screw then set up in the
four-jaw chuck with a DTl on
the nylon to centre. Without
this it's impossible to set up
because of the screw threads,
which don't provide a fixed
diameter reference for the
indicator. Use wedges in the
end of the lathe spindle to
keep the back end of the screw
axially true.

To produce the front-end
bearing for the Y screw, the
screw (left fully hard) was
centred as above, faced then
reamed 8mm diameter with a
machine reamer. A pre-turned
shouldered ¥ inch diameter
steel pin was Loctited in place,
then turned in situ to 9mm
diameter. Alternatively, a pre-
turned pin 8mm and 9mm
diameter made at one setting
before parting off may be used.
Either method ensures axial
truth. The left end of the X
axis screw is 8mm. The thrust
bearing drive ends of the X and
Y screw are turned to a push
fit on the ¥s inch bearings.
They have a fine thread for the
preload adjustment and an
8mm diameter journal for the
drive pulley (fig 6).
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Stepper motors

For the motors, | feel too many
people use motors which are
far too big and powerful; again,
this is a small machine. The
selected motors are Nema

23 (the number relates to

the frame size) with 1.5Nm
holding torque for the X and

Y axes and 2.2Nm for the Z
axis. If you're a real geek it is
possible to calculate it - there
are masses of calculations

- but instead a very useful
spreadsheet was found in a
CNC forum link which does

it all for you after you input a
host of machine and motor
details. Using the spreadsheet
it seems even the motors |
chose could be too big. This
was later confirmed when |

For Z screw
Dis. Bmm — tap M8 both ends g::;"ld 3/8"x 32
5 ong
or /8" 15mm deep _
8 = i 8
9 0 .375
L . 1oy
— I 7 \_7
W 4 * i
/' Xscrewend | =0 »* "'L
_ - —
Steel 135 _~ Check length 45 30
. Y screwend to sult
Steel

X and Y screw end details

found the specifications for
the Sieg KX1 CNC machine,
which uses the same motor
for the Z axis but smaller
1.3Nm ones for X and Y (I was

pleased to see that its Y motor
was mounted at the back so |
did get something right!).

Next time we will start work
on theY axis.

®To be continued.
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Quarter Scale
BR2 Rotary Aero Engine

Mick Knights
adds yet
more holes
to the aero
engine
crankcase.

Continued from p.297
M.E. 4593, 17 August 2018
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Setting the crankcase true beneath the drill spindle.

ime now to pitch out the
I front and rear crankcase

holes. The orientation of
these centres in relationship
to the number one cylinder is
critical so care needs to be
taken with the initial setting of
the crankcase to the machine
spindle.

First, the number one
cylinder flat is clocked square
(photo 51) then the bore is
clocked to ensure the spindle
is dead centre. The centres
are then pitched out. As the
first hole is offset to the
centre line all the coordinates
need to be calculated. The
coordinate print off | used was
generated by software from
The Trades Maths Calculator,
although there are many free
sites online that will do the
same number crunching work
for you (photo 52). Once both
faces are pitched out the

Finished internal

Pitching out the hole ¢

detail.

Bentley BR2 aero engine.

holes can be drilled on the
bench drill.

In order to drill and tap the
previously centred positions
for the cylinder securing studs
the crank case was set using

Y
entres.

Bentley

o PART4

an angular set piece. Each
face was checked using a DTI
before final drilling (photo 53).
Each series of holes can then
be drilled. The tap is started
by hand, then tapped through,
also by hand, as there was
not a slow enough speed
available to safely power the
tap through.

With the crankcase now
complete, it's time to turn our
attention to the front cover
housing. The initial machining
is straight-forward turning,
with a free hand operation to
generate the radius. There are
however a large number of
holes to be drilled, tapped and
reamed, so their relationship
with every other series of holes
is critical to the setting of the
cam ring and timing of the
engine.

The first operation was to
rough turn the front diameter
parallel in order to be able to
hold on to it in order to turn
the internal diameters, the
crankcase location shoulder
and the outside diameter.
Photograph 54 shows the finish
turned internal diameters.
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Roughing the outside

Machining th flat.

With the housing reversed
and clocked true, the curve
was generated by hand to
blend with the pre-turned
reference diameters. If your
hand/eye coordination needs

a little help, then a simple
cardboard template produced
to the drawing profile can be
used to check the progress of
generation of the form. With
free-hand operations | always

feel that when it looks right
then it most probably is

Pitching out the hole centres
for the crankcase securing
bolts and the propeller

mounting nose is done at the
same setting as the machining
of the jack shaft clearance
radius, which is directly
opposite the reference hole for
the number one cylinder. This
will ensure that all holes are in
their correct orientation, with
the jack shaft clearance giving
a quick visual check when
pitching out and drilling the
internal hole patterns, which
must be produced true to the
other holes drilled from the
front face (photo 56).

The positions of the inlet
and exhaust tappet bushes are
also dictated by the position of
the securing bolt holes. With
the dividing head at zero, the
cover is rotated until two drills,
or dowel pins, poked into two
opposing holes are true to a try
square (photo 57). Once all the
positions are centred they can
be drilled and finally reamed
(photo 58).

There are two plates that
locate snugly into the internal
bores in the front cover; one is
the front cam retaining plate,
the other is the front bearing
plate, which also retains the
back face of the cam ring.

The front cam retaining plate
is quite a thin section but

it's important to ensure both
faces are faced completely
parallel (photo 59). Once set
true on the milling machine the
securing bolt holes, the timing
hole and the cam support bush
positions are pitched out for
later drilling on the bench drill.
The positions for the lightening
holes are established with a
slot drill (photo 60). The bores
of the lightening holes are tied
down to three decimal places
imperial and they are not
identical diameters or equally
spaced and so are finished

to size by boring. The central
offset bore is then finished

to size (photo 61). The final
operation at this stage is the
machining of a flat (photo 62).

The front bearing plate is
a straight-forward piece of
turning, with the bearing bore
being completely concentric
with the outside diameter
(photo 63). There is however
a very shallow angled face
shown in photo 64, which will
entail moving the compound
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AERO ENGINE

L
L3

Turning the front bearing plate. Arrangement of the compound slide to turn the angle[i face.

Machining the lightening holes. o

slide into a position where using a screw driver turning machine the equally spaced

it's impossible to turn the the handle retaining screw pattern of lightening holes

compound slide handle. In this  (photo 64). (photo 65). Next time we'll take a look at
case the handle is removed The final operation is to the front nose and propeller
and the slide advanced by pitch out all hole centres and ®To be continued. mounting.

NEXT ISSUE

® Making Signals
More from Doug Hewson about making
authentic signals for your railway.

@ Vertical Boiler
Martin Gearing makes a start on
silver soldering the boiler.

® More Trams
Ashley Best explores the further
development of the Bolton
Corporation tram.

@ Bristol Show
John Arrowsmith takes a trip to Bristol to
see what their exhibition has to offer.

@ Gas Turbines at Doncaster
Tim Coles manned the Gas Turbine
Builders Association’s stand at
Doncaster and gives us a retrospective
view of the show.

Content may be subject to change.
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CLUB
NEWS

Geoff
Theasby
reports
on the
latest
news from the Clubs.

Accucraft Dora at G1North.

462

/| umer is icumen in,
Lhude sing cuccu’,
says the 13th century

poem, written in Middle
_ English. To be honest, | find
\ Ezra Pound's 20th century
attempt rather more
understandable: ‘Winter
is icumen in, Lhude sing
Goddamm'. In any case,
experts are divided on the
meaning of ‘bucke uertep’
(thank you, | have no wish
to discuss it further... not in
mixed company).

Debs & | are going to the
Grand Opening of the West
Shore Miniature Railway,
Llandudno. | wonder whether
to take along my pet snail,
Michelle. The trip will broaden
her horizons, what with travel
to a foreign country and by
rail, forsooth! I hope | don't get
asked to lay some track. | think
I'm past it now — it's years
since | was a platelayer on the
Welsh Highland - but she will
keep us company and because
she deserves a bit of culture,
being a Ganger's Mollusc...

| have Steaming On, by Eric
Sawford, but it is limited
to modern, monochrome
photos of preserved wagons,
thus omitting those no
longer extant. At Gauge 1
North, in Bakewell, | found A
Kaleidoscope of Steam Wagons,
by R. A. Whitehead, which is
comprised of contemporary
adverts from the papers of
the day and also photographs
of said vehicles in use. This
means that long-lost vehicles,
esp. the low production
examples and unsuccessful
models, are also illustrated
with only the occasional

Gt gy e ——

GWR clerestory carriage at GTNorth.

modern picture. My favourite,
from my home town, shows a
Hattersley-owned James Mann
with demountable flat loaded
up with Hattersley looms ready
for delivery. See also James H.
Mann in Graces Guide.

In this issue: Bakewell, a
sinkhole, hats, circle henges,
Katie Price, a record, St Tudno,
1:57 scale and bending tables.

14th July saw us at Gauge
1 North, Bakewell. “We
can go on the bus” said |
(remember this!). So, off to the
Interchange to catch the half-
hourly service to Chatsworth
& Bakewell. Bus arrives, ticket
machine not working, driver
has long phone conversation
with HQ. Eventually told to
check tickets visually. It was a
glorious sunny day, so we sat
upstairs and revelled in the
view. Disembarked in Bakewell,
thence to the show. Met some
friends, so we went around
together. My favourite section
here is the ‘I built it myself’
display, on which votes are
solicited. | liked the 4F but as
it's my favourite locomotive
type | may have been biased,

so | chose the GWR clerestory
carriage of 1890 (photo 1). A
nice Accucraft Dora was a little
different - we don't see many
small continental locomotives
in modelling (photo 2).

Alistair Lofthouse of ALD was
demonstrating his new 3D
printed BR Class 02 diesel
shunter (photo 3). | bought an
early example nearly 2 years
ago, then without chassis,
wheels and motor. My attempt
at motorising and wheeling
this model failed the first

time but my second iteration
using a Plastikard chassis
and a Tamiya gearbox proved
successful, after | added a
4inch long by 1 inch square
metal bar under the bonnet

to aid traction and grip. | also
bought the book mentioned
above and Cupit & Taylor's
Lancashire, Derbyshire & East
Coast Railway. If Mike & Ilvan
Law had not built their LD&ECR
locomotives | may have
remained in blissful ignorance
of this short-lived enterprise
(1896 to the GCR takeover in
1906). The main exhibit of the
event was the Moorside layout,
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a large and comprehensive
track. After about 2 hours, we
all met for a drink and a meal,
before returning to wait for the
next bus. Time passed, the sun
beat down, the queue began
muttering, every newly arrived
bus was closely inspected but
of the ‘218" was there none.
When it did arrive, about 90
minutes late, the delay was
attributed to a large sinkhole
appearing in the road and a
diversion had to be organised
in real time. One occasion
when waiting a while did NOT
produce a convoy of buses...
So, after leaving at 2pm, we
got home at 5, shattered. This
of course, was MY FAULT! (see
above). Someone who shall be
nameless asked, “How do the
people going to Chatsworth
get back home, when the bus
only calls there on the way TO
Bakewell?". | said, “Perhaps
they get on the bus, travel to
Bakewell and stay on board
until it returns to Sheffield!” -
Doh... (The other way round,
surely? — Ed.)
W. www.g1mra.com

The Blower, July, from
Grimsby & Cleethorpes Model
Engineering Society, reports
that work has begun on the
foundations and subterranean
cable ducts for the track
extension. John Rhea visited
the Bala Lake Railway, for
reasons that are somewhat
convoluted. Anyway, he wrote a
well-illustrated, comprehensive
article, in which mention
was made of a stone circle. |
remembered one just outside
Porthmadog, but didn't inspect
it closely. If | had, | would have
learned that it was the site
of the National Eisteddfod in
1987. It is traditional to build
a stone circle for such events,
if one does not exist already,
and if there are not adequate
monoliths to be found in
the vicinity then fibreglass
examples are made. (Another
myth shattered! First Gelert's
Grave, now fibreglass stone
circles! — Geoff.)
W. www.gcmes.com

PEEMS Newsletter, July,
from Pickering Experimental
Engineering & Model Society,
covers the Mike Sayers Trophy.
Several excellent models were

www.model-engineer.co.uk

entered, including David Hicks'
ornamentally turned pin box.
Mike said he tried ornamental
turning some years back,
making a present containing
jewellery for his wife. After
presenting it, he had to retrieve
the box from the bin, where
it was discarded in the belief
that it was plastic! John
Powell’s freelance timepiece
based on a Harrison design
was declared the winner. Mike
went on to specify the criteria
for judging such models. Neil
Campbell set a new push bike
speed record of 135.3 mph at
Elvington near York, in June.

Reading Society of Model
Engineers, Prospectus,
July, has ‘61249’ pondering
the current situation at
Thameslink. When he began,
it was a simple operation and
profitable. It is now ten times
the size and not profitable. He
thinks that the objectives have
been lost, not helped by the
DfT. John Spokes continues
his series on the impermanent
way by examining friction
and creep. Creep control
compares forward motion of
the vehicle and driven wheel
rotation. Forward motion can
be detected by monitoring
non-driven wheels, GPS,
Doppler radar, accelerometers
or motor torque.
W. www.prospect

parkrailway.co.uk

Welling & District Model
Engineering Society Magazine,
August-September, opens with
Chris Moulange and his SR
Maid of Kent, now donated to
the Society. The locomotive
has been named after him,
and renumbered 1927, his
birth year. Mark Evans built a
4-cylinder 35cc petrol, water
cooled, OHC engine with
electric start and CDI ignition.
He then built a power boat
to take it, to Vic Smeed's
Vivacity design. At Faszination
Modellbau, Richard Dedman
found a 1:57 scale model of
HMS Victory. The scale was
chosen to fit in the builder's
residence, and EVERYTHING
had to be recalculated to
match. A scale ropeworks
was also built to make the 830
yards of rigging. Two ground
level tracks amounting to

4km ran around the halls, 5
inch gauge for model freight
trains and 5 and 7% inch for
passengers, giving a ride
lasting about 9 minutes. This
was followed by a reprint of a

1925 article from Model Railway

News featuring a visit to a

similar Munich exhibition of the

day. Bob Underwood resolved
to make a double-chimneyed
GWR King. Finding that the
originals used the standard
dimensions of chimneys fitted
to locomotives with half the
King's grate area, twice, he
stayed with those proportions.
Making the chimney took some
time and effort, and much
copper! After several failures
he devised a way to do it. The
blast pipes were easier. Bob
says there are ‘bending tables’
for several materials and radii,
and with a better explanation
of the process than his. Several
thousand miles away and over
100 years ago, some brick
lighthouses of the Great Lakes
were in need of reinforcement.
They were strengthened with
iron plates, a larger diameter
tower being built around the
original and the gap filled with
concrete. In France, in 1918, a
special train was provided for
Field Marshall Haig. Electrically
lit and fitted with landline

connections for telephones and

telegraphs, built by the LNWR
at Wolverton and called the

Headquarters Staff Train, it was

CLUB NEWS |

the original HST!
W. www.wdmes.co.uk

Seeing my item on the
Queen'’s Pier, Ramsey, in
M.E.4590, inspired the new
Editor, Mike Casey, to send
me a copy of Peveril, the
newsletter of the Manx
Steam & Model Engineering
Club for June. The cover
picture features members
Toby and Connor at Douglas
with a train from Port Erin.
Workshop staff also double
as footplate crews, not
uncommon on a small island
where everyone seems to wear
about six hats. A specialist
carriage for the conveyance
of wheelchair users has just
been introduced. Several clubs
now have these vehicles. In
an interesting juxtaposition
of interests, glamour model
Katie Price was Guest Editor
on Woman's Hour and took the
opportunity to campaign for
wheelchair accommodation
on theme park rides. Good
point! Eddy Ryan and friends
visited the Doncaster show
and were suitably impressed.
Mike reports on Old Hall Farm,
in Cumbria. It's a working farm,
using steam and heavy horses,
one of whom has had a blue
rinse(!). Eddy and company
visited Albert Dock, Liverpool,
for their steam event, spotting
a steam milk float (Espresso
Dairies?) by John Bregazzi
(photo 4) and a Stanley

Steam milk float, from Peveril (photo courtesy of Mike Casey).
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Steamer, which travelled by
Seacat, and was allowed to

be driven on and off under its
own power, a nice change from
going by the Steam Packet!
Incidentally, the newsletter

is named after a character in
Peveril of the Peak, by Sir Walter
Scott. Peveril Castle still exists
near Castleton, Derbyshire,
and the connection is via the
Earls of Derby, who at one time
owned the loM (and whose
family name is Stanley!).

Port Bay Express, from
Portarlington Bayside
Miniature Railway, bears more
tales of Queensland Railways
from Norman Houghton.

This time it is regarding the

supply of wood for heating

and cooking at stations, and

the bureaucratic nonsense for

allocating it.

W. www.miniature
railway.com.au

On 21st July, Debs & |
took a weekend holiday in
Llandudno, and | visited the
Grand Opening of the North
Wales Model Engineering
Society’s new track at West
Shore. | met Chairman,

Dennis Postlethwaite, and
Secretary, Keith, plus other
members. | was welcomed
and allowed to wander hither
& thither, accosting visitors
and members alike in my

464

Freelance Gauge 1 trucks at NWMES Grand Opening.

quest to spread the word. |
was informed that the Editor
of Engineering in Miniature was
present but when | asked to
be introduced he could not be
found. The day was overcast,
in contrast to the hot sunny
days before and since which,
to be honest, was rather a
relief for a day-long outdoor
event. Anyway, to business.
The coffee flowed, the models
were displayed, much general
chat (In Welsh and in English)
until we reached the opening
formalities. Dennis spoke of
the history of the Society, and

welcomed the Mayoral parties
from Llandudno & Conway,
whereupon ‘Alice’ (Of Lewis
Carroll fame, a constant theme
around Llandudno) cut the red
ribbon to start the festivities.
The official train was hauled by
St Tudno and | must mention
the attractive freelance Gauge
1 model trucks on display
(photo 5) and oldest member
David Faulkner's highly
individual mobility scooter
(photo 6). More pictures next
time. We had a free day on
Sunday so ascended the Great
Orme by the 3ft 6 inch gauge

cable tram, despite some
clueless motorist reversing
into 37 feet & 6% tons of steel
and cast iron, whilst we all
watched and chortled*. After
enjoying the glorious views
from the top and listening to
visitors debating whether the
vast, cerulean, briny beneath
us was Liverpool Bay, the
Irish Sea or the Atlantic, Debs
descended by aerial cable car
whilst | remained faithful to
the ‘iron horse'. An interesting
aspect of the latter is that the
cars carry water, which is used
to cut wheel flange noise and
keep the pulleys cool. | had
asked Dennis for restaurant
recommendations but the first
two were booked up or queuing
for tables, so we tried Snooze,
a wine bar with a limited menu.
It was wonderful! Possibly the
best meal | ever had!
W. www.nwmes.org.uk

* Also originated by Lewis
Carroll.

And finally, verify - 100 bugs
in the code,
fix one bug,
compile it again, verify,
101 little bugs in the code,
Repeat until BUGS = 0

(There's a song there
somewhere - Ed.)

Contact:
geofftheasby@gmail.com

Model Engineer 14 September 2018



DIARY

SEPTEMBER

13

14

15

15

15

16

16

16

16

16

16

16

Sutton MEC. Club Night:
‘Constructional Toys —
Lego, Meccano, Mamod
etc! Contact Paul
Harding 0208 2544749.
Tiverton & District MES.
Club meeting at Old
Heathcoat Community
Centre, Tiverton,
7.30pm. Contact Chris
Catley. 01884 798370.
Bradford MES. Raised
track re-opening
ceremony, 11am,
Northcliff track.
Contact: Russ Coppin,
07815 048999.

Cardiff MES. Steam

up and family day.
Contact Rob Matthews:
02920 255000.

North Wiltshire MES.
Invitation Saturday,
Coate Water Country
Park, Swindon, 10am-
5pm. Contact Ken
Parker. 07710 515507.
North Wiltshire MES.
Public running, Coate
Water Country Park,
Swindon, 1Tam-5pm.
Contact Ken Parker.
07710 515507.
Chingford DMEC. Public
running at Ridgeway
Park. Contact
secretarycdmec@
gmail.com.

Grimsby & Cleethorpes
MES. Public running,
Waltham Windmill,
noon-4pm. Contact
Dave Smith:

01507 605901.
Guildford MES.

Charity Day 2-5pm.
Contact Mike Sleigh:
pr@gmes.org.uk
Lancaster & Morecambe
MES. Public running

at Cinderbarrow.
Contact David Wilson:
07721 020489.

Oxford (City of) SME.
Running day.

Contact: secretary@
cosme.org.uk
Portsmouth MES.
Public running,
Bransbury Park,

www.model-engineer.co.uk

16

16

17

weather/participant
dependent, 2-5pm.
Contact Roger Doyle:
doyle.roger@sky.com
Plymouth Miniature
Steam. Public running,
Goodwin Park (PL6
6RE), 2 — 4.30pm.

Contact Malcolm Preen:

01752 778083.
Tiverton & District
MES. Running day

at Rackenford track.
Contact Bob Evenett:
01884 252691.
Peterborough SME.
Talk: ‘LMS Patriot
Company Locomotive
Build’ — Kevin West,
7.30pm. Contact Terry

Midgley: 01733 348385.

17/18 West Huntspill MES.

18

18

18

19

19

19

23

Live steamers' visit,
10am-4.30pm.

Contact Geoff Stait:
01278 794176 (eve).
Grimsby & Cleethorpes
MES. Monthly meeting,
Waltham Windmill,
7.30pm. Contact Dave
Smith: 01507 605901.
Nottingham SMEE.
Winter steam-up and
visitors' rally.

Contact Pete Towle:
0115987 9865.
Romney Marsh MES.
Track meeting, Tpm
visitors/spectators.
Contact Adrian Parker:
01303 894187.

Bristol SMEE. Autumn
auction. Contact Dave
Gray: 01275 857746.
Leeds SMEE. Meeting
night — “750cc Austin
Racing Cars’ — Keith
Taylor. Contact

Geoff Shackleton:
01977 798138.
Salisbury DMES. Talk:
‘A Novel Clock Based
on a Water-Damped
Gravity-Driven Inertia-
Regulated Oscillator’

— Dave Tonks. Contact
Jonathan Maxwell:
01722 320848.

Cardiff MES. Open day.
Contact Rob Matthews:
02920 255000.

23

23

23

23

23

23

23

23

23

25

25

Chingford DMEC.
Public running at
Ridgeway Park.
Contact secretary
cdmec@gmail.com.
Grimsby & Cleethorpes
MES. Public running,
Waltham Windmill,
noon-4pm. Contact
Dave Smith:

01507 605901.
Lancaster & Morecambe
MES. Public running
at Cinderbarrow.
Contact David Wilson:
07721 020489.
Northampton SME.
Club run 10am — 4pm.
Contact: secretary@
nsme.co.uk

07907 051388.

North Wiltshire MES.
Public running, Coate
Water Country Park,
Swindon, 1Tam-5pm.
Contact Ken Parker:
07710 515507.
Pimlico Light Railway.
Public running 3-5pm.
Contact John Roberts:
01280 850378.
Portsmouth MES.
Public running,
Bransbury Park,
weather/participant
dependent, 2-5pm.
Contact Roger Doyle:
doyle.roger@sky.com
Romney Marsh MES.
Polly Owners' Group
rally, Rolfe Lane, 10am.
Contact Adrian Parker:
01303 894187.
Welling DMES. Public
running at Falconwood
2-5pm. Contact
Martin Thompson:
01689 851413.
Romney Marsh MES.
Track meeting, Tpm
visitors/spectators.
Contact Adrian Parker:
01303 894187.

Wigan DMES.
Presentation by

Bob Hayter on

‘Boiler Explosions in
Engineering’.

Contact Kevin Grundy:
01942 522303.

29

29

30

30

30

30

30

30

Sutton MEC. Afternoon
Run from noon,
followed by Club Night:
pressure gauge testing.
Contact Paul Harding:
0208 2544749.
Romney Marsh MES.
Track meeting, noon.
Contact Adrian Parker:
01303 894187.
Saffron Walden DSME.
Picnic Field Railway

— ‘Anything Goes' —
running day.

Contact events@
westonstar.org.uk or
www.swdsme.org.uk.
Chingford DMEC.
Public running at
Ridgeway Park. Contact
secretarycdmec@
gmail.com.

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

Contact Dave Smith:
01507 605901.
Lancaster &
Morecambe MES.
Public running at
Cinderbarrow.

Contact David Wilson:
07721 020489.

North Wiltshire MES.
Public running, Coate
Water Country Park,
Swindon, 11am-5pm.
Contact Ken Parker:
07710 515507.

Oxford (City of) SME.
Running day.

Contact: secretary@
cosme.org.uk
Portsmouth MES.
Public running,
Bransbury Park,
weather/participant
dependent, 2-5pm.
Contact Roger Doyle:
doyle.roger@sky.com

OCTOBER

1

Peterborough SME. Bits
and pieces, 7.30pm.
Contact Terry Midgley:
01733 348385.

Romney Marsh MES.
Track meeting, 1pm
visitors/spectators.
Contact Adrian Parker:
01303 894187.
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Miniature Steam Pty Ltd
Open Launch IMP & 2” Boiler

“Economy” Steam Plants

Final (landed) Cost
{Avon Steam Plant)
UK £ 478.00
EU € 535.00
USA $516.00
Canada $706.00

Final (landed) Cost
(Tyne Steam Plant)
UK £ 413.00
EU € 462.00
USA $446.00
Canada $610.00

Final (landed) Cost
IMP Boat Kit
UK £ 163.00
EU € 182.00

USA $163.00
Canada $238.00

Introductory 10% off total
price if steam plant and
boat kit ordered together
before January 2019

Introductory 10% off total
price if steam plant and
boat kit ordered together
before January 2019

Carvel design GRP hull, 620mm L,210mm W. Kit includes clean cut-outs for all components, except deck cladding, making assembly mainly a glue &
paint job. Three engine options for steam plants - Avon - reversing(left), Tyne non- reversing (right), Graham Industries TVR1(not shown) supplied by
customer. The steam plants are designed to “drop in” - only require fixing of mounting tray to mounting blocks (supplied) and making propeller
drive shaft connections. Appropriate assembly and operating instructions and spare parts list supplied with each order. RC equipment not included.
Free email support for any operating problems. Landed costs are based on Commonwealth Bank exchange rates at 8 August 2018.

See website for special international freight prices:
our website: www.miniaturesteammodels.com Australian agent for JoTiKa

oremail:  info@miniaturesteammodels.com

model boats

CONTROL FOR LATHES AND MILLING MACHINES

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

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

Remote control station Pendants suitable for use with |
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
connection to drive, and supplied with wiring diagram.

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, 8 RAGLAN lathes, Wood turn-
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

Visit www.lathespeedcontrol.com for more information.

Tel: 01925 444773 Fax: 01925 241477

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

¢ wrsuBisHI
L8 & W ELECTRIC

—
VISA




Item No. 8140 £26

Clamp type knurling tool
Item No, 9010 £17.50

SPECIFICATION

Keyed drill chuck B16 1 —13mm

Live centre
[tem No. 8004
£26

= Centre height........ccccvveieecrnicenrienene
MaXIUm SWING. v

Milling slide
Item No. 9628 £130

GH600 GEAR HEAD LATHE

Selection of metric and imperial
thread cutting through gear box. No
more change gear selection. Only one
127T change gear necessary to switch
from mefric to imperial. This feature
not usually found on smaller lathes.

Compact gear head lathe

Power 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

Reversible leadscrew for left hand
threading

Wide, double vee, hardened and ground
bedways

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

= Swing over cross slide.........coocceevreenen. 158mm

= Distance between centres...........cccouune.. 600mm
== BEH W, e smenernssresssmsmassmsssssprsermrsnss. OO
== Longiudinaldravel ... 560mm
= Spindle taper .........oooveveeereieece s, AMT
= Spindle DOTe ........ooovveer e cccrsecesecre. 26MM
— Maximum 100l Size.........ccccccvirrcereninennn. 12mm
—— Range of spindle speeds rpm (12) .....45 - 2000
== Range of metric threads .............. 0.25 - 5.0mm

Range of imperial threads ................. 4 - 96 tpi

==

Standard equipment includes:

Stand

Face plate

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

4 jaw independent chuck 125mm
Fixed and travelling steadies

2 dead centres

Calibrated compound slide
Thread dial indicator

4 way indexing toolpost

Centre drill set

Indexable
lathe tools 12mm

Interlock chuck guard ltem No. 8947 £79
THIRBERIBOBE e cri it 2MT
Tailstock quill travel.........cccovcvviiiienrenn... 60Mm
Top slide travel........ccccccveiveciineccenerinennn 65mm
Cross slide travel . uammusess 130mm
Headstock bearings..........ccccorunnee. Taper roller
Compound slide sWivel...............cccovveunen. 360°
Chuck mounting.......cco.vvevevveceeveveicseennn Flange
Motor ... 1.1kw
Power supply .. 240v
Dimensions L x W X H to end of handle grips
1260 x 580 x 600mm Weight............c...... 160kg

ltem No. 9053M £10

i
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I
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THE TRANSPORT SALE | 19 SEPTEMBER | 12.00rM

WHERE QUALITY =¥ _ Sy A
COSTS LESS ... ..'" _ i (@ B SUTHRSTORES

PHASE CON

NATIONWIDE

Ideal for use with drills, lathes,

iing machi / - e . .
2%?&3';:.&5?""“ - W = — AUCTION LOCATION A fine exhibition quality 7 ¥ inch gauge

paiEr b mateh P - i Dreweatts T e i
HP of mator 1o be : - Donnington Priory model of a 2-6-0 British Railways Standard

fun @ Ammeter RN = i £ Newbury, Berks. RGg 2JE Class 2 tender locomotive No 78005
Tor maasuring ’ —_— I

Incoming current Tame = 3 . g 1= i Est. £40,000-50,000 (+ fees)

from single phase f i ; ENQUIRIES
I :
 Ourabio el - : M 'Lh‘:"l Ma thews DREWEATTS
casa with pawdar L
coated finish EST. 1759
Run 3 phase machinery in your home
workshop by converting 230V 1o 400V
3-IN-1 SHEET i
e [Carke o315 i earing |
1
oo e it | J Eadon Engineering
. « Bang, Rod & Shear matal #430mrm betvaen cenlres

1 80 1erim thick « MIn. = Gompoured sHde with 4 way ool
Rollmg Dianatar 39mim o ?:cﬁ}ﬂ:rmg::ﬂ;ﬂr?j Frgr:ﬂtguiﬂng
i il o 5
) 3 - [athe oparation « Clutch far
Incdependartt mill/drll aperation

u’

www.]eadon.com
Supplier of quality preowned engineering equipment from all types of
Floar Stand Inchuing Suds Tray -:TSHFI.ERESSDT cutting tools, measuring equipment, work and tool holding.

£179,00 exc, VAT/E214.80 Inc. m . . . . .
. From top brands including Dormer, Titex, Moore & Wright, Mitutoyo, Seco, etc.

New stock added daily.
\ enquiries@jeadon.com | 07966553497 /

74" g. Locomotive Lamp Irons
- Angled or Straight

uz:per Detailing Parts

A selection from our gmwmg range..

LMS Tender
Axlebox Covers ' E
4" g. £13.85 ea 7%" g. 2 & 3 Feed Qil Boxes

: 2 Feed: £16.50 pair
Lost wax cast Brass Diesel Buffer 3 Feed: £18.50 pair
Beam Detailing Kit 714" g 54.00 o

i i 5"g. £37.00 % BR Standard Eccentric _—
7 g Timken covers, ‘ 8 ? b i Biee s
. ' ' ﬁ £15.40 pair
SIMMn Lubricators Kits

-
- 12 Feed: £92.00
8 Feed: £86.00

Steam Heat
Valve & Hose

£14.96 ea

Vacuum Hose, with clips & dolly
7%" g £18.50 ea

Email: sales@] 7d-miniatures.co.uk Phone: 01629 825070 Prices shown excluding VAT

MINIATURE RAILWAY SPECIALISTS

LOCOMOTIVES, ROLLING STOCK, COMPONENTS
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!

2" Harshall Portable

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
For Enthusiasts

07816 963463
wwWw. steamworkshop.co.uk

We sell 5000+ quality products for Modellers!

This is just a small selection from the ranges we offer!
Please buy from your local stockist whenever possible. In case of difficulty obtaining
items you can order direct at: www.expotools.com TRADE ENQUIRIES WELCOMED.

Expo Drills & Tools, Unit 6, The Saltems, TENBY SA70 7NJ. Tel: 01834 845150 (Mon to Fri Sam-5pm)

CODE: 75580

These suj wrh 1||1u|ii_\ shde

| culters feature a unigue
lever system that make

substantial labour sovings.

Price: £17.95

B 3 )
Expo 2019 Catalogue

New! The new Expo 2019

We stock the entire Albion
Alloys range of superb

Unique lever Safety Lock
action reduces
effort required |

by up to 60% !

a large number of purposes.
Please visit our website to
view the sizes available -
www.expotools.com

A Large Range of
Taps & Dies Available!

Hard Wire Cutters

If you are interested in getting an
'L 5 geting Overall length: 190mm

Albion Alloys Stand please call us!
.

N —— ~

A large range of taps & dies available
in BA and Metric sizes. Please visit
our website to view the full range!

-
www.expotools.com
%,

=

Holds Drill Sizes: 0.5-3.8mm

Shaft Diameter: 6.5mm
Chuck Width: 18mm
Overall Length: 64mm

Suitable for use

with most drills. 28
£7.00

Catalogue will be

2019

CATALOGUE

www.expotools.com

= #1

released towards the
end of September.
(sorry for the delay!)
If you have ordered
from us in the last
year a free copy
will automatically
be sent out to you.
Please visit our
website for the

latest information. /




New CAD Software for Hobbyists /«\ al | b e

Coming soon from Alibre, LLC

B A powerful and affordable 3D design package 4
for your home PC /1

B User-friendly and precise modelling of your \!
projects

B 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

Midland Loco Works

® 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




CLOCK
CONSTRUCTION

FBH] E J. Tyler'
]ohnG Wr1

Recycled plastic sleepers
Permanent, maintenance free and rot proof

Used by dozens of Model
Engineering Societies across

the UK including:

« North London SME

e Surrey SME

« York & District SME
 Northampton SME

» Guildford SME

* Cambridge MES

* Bedford MES

» Malden and District SME
* and many many more!

The Old Fire Station, Broadway, Bourn, CR23 2T4
Tel: 01954 718327 Fax: 01954 719908
Email; infoafiloriscouk Web:weowAlcris.couk

Br

y |

—

CRR

UK manufacturer
of 5” and 7'4”
gauge railway
equipment

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

HORLEY |
MINIATURE LOCOMOT

7'+” Drawings and Castings
Dock tank

BR STD Class 2 2-6-0

BR STD Class 2 2-6-2T

BR STD Class 4 2-6-4T

BR STD Class 5 4-6-0

BR STD Class 7 4-6-2

BR STD Class 9 2-10-0

L.M.S Coronation Class 8 4-6-2
(Duchess)

5” Castings Only
Ashford, Stratford, Waverley.

7'4” Castings Only
Dart, Roedeer, Green Queen

HORLEY MINIATURE LOCOMOTIVES LLP
Phone: 01293 535959 Email: hmI95@btinternet.com

www.horleyminiaturelocomotives.com

Bringing Modern Technology
to Model Engineering

Conway Model Engineering offers a number of engineering services:

® CNC Machining (milling and turning, 5 axis capability) ® 3D Printing / Rapid Prototyping ® CAD Design

® Lost Wax Casting @ Locomotive and Rolling Stock Design and Construction to suit your requirements.
Whilst primarily aiming to offer our services to individual model engineers, we also offer our services to other
companies aiming to expand their range.

James Conway

Mob: 07999 323170

Email: conwaymodelengineering@gmail.com www.conwaymodelengineering.co.uk

Manufacturer of Steam Fittings for

Model Engineers

3" to 6" Scale
From Lubricators, Water Gauges 1
Gauge Glass Protectors, Whistles & Sirens s

Trade
Enguiries
Welcome

Email us at sales@rabarker.co.uk

or visit our web site @ www.rabarker.co.uk
Phone No: 01245 462100 Mob: 07980 855510

R ABARKER

BRIARS FARM, MAIN ROAD,
BOREHAM, CHELMSFORD,
ESSEX CM3 3AD

Enginccecring




Model Engineer

H B E EE . -x— H S . --,: [ J Wishing to sell = Js Ma"ard Metal
STEeeE - Y Packs Ltd
| CNC Cutting service Wood, Metalr— Plasticr‘fﬂ your Lathe, Mill| BF.a T
I & CNC Conversions | |or Complete Workshop? | [ neath, Birmingham, B14 54X
g’ 1} Full clearances Tel/Fox: 0121 624 0302
I o Need apaftf or model CNCanachitie _ carefully undertaken | |E-mail: salesemallardmetals.co.uk
- o Needfinee onito metal ! Bt Spaak to: Worldwide mail order.
i . Wewlath%mtllS( c’r aseretfgraverf; T = I Malcolm Bason of MB Tools | U ETE T R RN
I 0 gNC h s andmills). (4 01993 882102 Supplier of all Ferrous & Non-Ferrous Metals
S U ®. = Re-homing workshop NO MINIMUM ORDER
0 : , : I machinery for 20 years! ,ﬁ.’:‘éﬁ Gotais with 3 Frst 5’:&’%&'&1
| oL T YT TS THINKING OF SELLING YOUR LATHE

] Workshops Purchased

Essex/Nottinghamshire locations

MILL OR COMPLETE WORKSHOP?
Distance no object! and want it handled in & quick,

Tel: Mike Bidwell | professional no fuss manner? Cotact

(VAPL LR | David Anchel, Quilstar (Notingham).

m: 07801 343850
bidwells1@btconnect.com 0139206123 07779432060

ALL LIVE STEAM ENGINES WAI\ITED-
including BROKEN or JUST WORN OUT PART BUILTS considered

® ALL LOCOS WANTED from GAUGE 1to 104" 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.

Telephone ® ANY ENGINEERED SCALE BUSES, LORRIES, CARS etc considered. We will
forafast mndly TELEPHONE: 01507 606772 or 07717 753200 and ask for K [ oleel, 080
service seven days or and ask for Kevin possibly in your

a week! Don't forget to visit our self catering holiday cottages on: WWW. rallwaycottages org area today!

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

ALL STEAM

LOCO’S WANTED

ALL PART BUILT MODELS WANTED - %
ALL WORKSHOPS CLEARED SWEPT CLEAN ALL

All 5" Gauge Loco's Wanted All 7%" Gauge Loco's Wanted All 34" Gauge Loco's Wanted TIR A CTI]I ON

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

BR Classs 2, Horwich Crab, Romulus, Dart, Bridget, Firefly, Jubilee, Maisie, EN GINES
BR 8400 tank, Maid of Kent, Holmeside, Paddington, GWR Doris, GWR Hall, Britannia,

Black Five, Jubilee, Royal Mogul 43xx, GWR King, Black Hielan Lassie, Etc. e :
Engineer, Bl Springbok, Five, A3, Bl, etc. .' ANT L]D}

Torguay Manor.
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: - A Minnie, Burrell, Royal Chester, etc.
For a professional friendly service, ’

please telephone:

Graham Jones MSc.

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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B N  Model engineering, locomott i &
ORDERING odel engineenng, locomotives, engines, scenery & more

www.sarikhobbies.com

1000's of Model Aircraft, e :
mmecns - SArtk NoOpDIEs
designs and parts for your

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

SRR R, 1000's

OF MODEL ENGINEERING PLAN DESIGNS

INTERNAL COMBUSTION ENGINES

.:Ir":"Lr‘
J STEAM ENGINES & BLANT

WORKSHOR EQUIPMENT
MODEL RAILWAY PLANS
ARMOURED FIGHTING EQUIPMENT

MILITARY VEHICLES

i
S A o el W
¥ CARS
/ O GAUGE KITS - PLASTIC & PLYWOOD
rommmmeomy 7 00 GAUGE KITS — PLASTIC
LOCO STORAGE
MAINTENANCE TRAYS
BOOKS & SPECIALS - DVD & BLU-RAY
WHITE METAL FITTINGS

www.sarikhobbies.com oo R TS

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.

SUMMER DISCOUNT 1 50/ o F F Enter code at the checkout:
FOR YOUR MODEL o

ENGINEERING PROJECT YOUR WHOLE ORDER SUMMERMEB2018

Offer ends 30" September 2018, Not to be used in conjuction with any other offers. Enter code at the checkout & discount will be applied.

MODELMAKING TOOLS, ACCESSORIES & SUPPLIES

EPOXY, MARINE PLY, BALSA SCREWDRIVER
AEROSOL, SHEETS & BALSA SETS, HAND FILES,
CYANO & — STRIP SANDING BLOCKS,
MORE ROTARY TOOLS

& CLAMPS

v 2z m

Perma-Grit: Tools

Tangsten Carbide Abrasives

— SKS— na\m platt models

Video Productions

Rapio Carson ART -cqo-aw M o D E I'

sarik hobbies

www.sarikhobbies.com

Email: info@sarikhobbies.com
Tel; 01684 311682 Units 8-12 | Willow End Park | Blackmore Park Road | Welland | Malvemn | WHI




144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 5HS
Tel: 0208 300 9070 - Evenings: 01959 532199 - Fax: 0208 309 6311
www.homeandworkshop.co.uk < sales@homeandworkshop.co.uk |
Opening Times: Monday-Friday 9am-5.30pm « Saturday Morning 9am-1pm & Myford ML7TB
£375 10 minutes from M25 Junction 3 and South Circular - A205

£2250

Colchester (o!i 6.5" x 40" centres

o W, —

L Stanier 55mm preusmn S
machine vice from NEW ZEALAND
b ‘Finest Engineering'

Harrison lathe
xerfical slide

i

MYFORD GENUINE PARTS

Burnerd LO collet 4
chuck + colleis

SIP stratus 41050
3HP compressor

——==a:
"Boxford MKI11-CUD 5" 28”
|0|]g be i

Purchased from Nottingham

| £1400
Hegner Multicut-1 X
s chIKDS0GiHe

Yorleen WV150
extractor

240V
£425

RIH grinders / o i N
grinder/buffer { £375 ﬁcksmiﬂﬁvil Britan bank of < ™ j

(tinmans) stakes! grinding wheels ;

Buffalo turret mill R8 50” x 10” iy

M\ford Super 7 Slﬂm(l Blg Bore lulhe + Teslu .!’ £5950
750 inverter, excellent exumplg‘ -

Boley & Leinen £375

watchmakers lathe RJI;...l.]-I.Jffer

".\-ﬁ'* g ?.; @C
-

v

/i Myford Super 78 Plus Big Bore Iuthe =
I+ Teslo 750 inverfer, cabinet stand £6950

7 excellem exumple INeringfian]

Mm)r:d %449 Union 12" pedest |
standard wheels grinder
Burﬁeon geon 6200

bus

ing fool +
6200- R hushes

Myford 7 series gearbox,
guard, leadscrew

12"x12"x 24"
. Angle plmes

J&s4" swwel/
filt machine vice®
handle &

= 4-E——TH
 Boxford Little Giant
toolpost grinder

;.L : .Myford capstan nnn(hment + = Very-nio.!g:’!!_'.
Startrite Mercury dr||| £725 o tooling (some fo be udupted) . : i T _ i £950 =
f(|urke 917v?](uum £425 D'4° z] e : £ %) Ry g 4 = %
/ orming machine \ == = ; e i A o i :
/” 2 _-l-l-lL  an & . : ea«.\k\
; * (larke 917 vacuum %

"= . l\g

Molfgun Rushwm
0 X 16q‘“ N
HVery nice = l"l; K,
£1250 ¥

g -_'-g@ »,1_;, £2250 )

- RJH vertical ¥
Rolsun Reelers40"powered ro||s

linisher + extractor

forming machine 38

.y .|I r ¥
Denford Turn Anale plaes+ L T f \ N -
pus (German) i \ Colchester steadies
PANACHCIO nose collets surface plutes Bridge bed felts on/of& switch ' | to fit Student, Master,

. Union 10" edesrlol Bantam 2000, .
Please PHONE to check availability or to obtain our list | TV p Tiomph, Masif f::llfnlgs 324""(5“""5"*:38
DISTANCE NO PROBLEM!  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT -

HIPPIN
=T

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



(G EHOMA’

Excellent, heavy duty
yet compact

A useful piece of equipment in any model engineer's workshop, these o
top of the range bench shears will cut mild steel plate up to 4mm

or 5mm in thickness and round bar of 10mm or 1Tmm diameter,
depending on which pair you choose. Blades 8mm thick are made of

Japanese steel tool and the 600mm long handle gives both accurate
control and forceful leverage.

Both shears have features in common...

* Rugged SS41 steel construction

* JIS G4404 tool steel blades 8mm wide
* Handle 600mm long

* 4 holes in base for fixing to bench

Ehoma 3SR120
£1 06.49 Inc.vat Code 102607

5 Stars

“Great compact bench shear tool...
sheet and small square bar it floats
through with little effort.”

Ehoma 3SR160
£122.47 incuat code 102608

See us at
Midlands Model Engineering Exhibition
at Warwickshire Event Centre, Near Leamington Spa.
18-21 October 2018

Ax M I N S I E R Call 0800 371822, search axminster.co.uk or to see the quality of these tools and
arrange a demonstration, visit one of our stores.
For the complete Axminster experience and to keep up with events, news and much

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

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

. ir - [
Eemil~% A ~Y/an Fr = s



