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Locomofive kits / Ready to run .
Class 59 / 66 Class 67 _ O] n g
. — T e XXL

Qver 70 challenging projects
for the small workshop owner.
- Praoven solutions for:
Neptune 2/3 "
. ﬂ Tool Holding and Pasitioning

Q Work Holding and Positioning

{:} Manipulating Tools
{:‘I Stand -Alone Machine Tools

{} Drives and Major Attachments

- — \ Hemingway Kits

Send £2 126 Dunval Road, Bridgnorth
Shropshire WV16 4.7

for our latest United Kingdom

Unit D7, Haybrook Ind Est, Halesfield 9, Telford, Tf7 4QW workshop i Tel/Fax: +44 (0) 1746 767739

Shop open Mon to Fri 9.00am to 4.00pm / catalogue

pen D0am to 4.4 - 4

ocomotives, Caaches & Trucks all on displa, - "¢ ! or visit our
{Sea website for products & updates) * wabsite

Email:Info@hemingwaykits.com

www.hemingwaykits.com

A\ alibre

Powerful 3D CAD Software Hand nowel ||. metal
for Precision Engineering et e

Handy for so many jobs
o A powerful and affordable 3D design package ] ' .

o Easy to learn, easy to use and precise modelling
of your projects

o Export to CNC machines, 3D printers and more,
or create 2D drawings

o Create single parts and combine them into
moving assemblies

o Also available, Alibre Atom3D - A design package
tailored to hobbyists and model makers

Call today for your free catalogue and if you
quote our promo code™ MMENGW13, we will
send you our demonstration DVD free of charge.

For more information please contact J & C R Wood Ltd, Dept MMENGW19, 66 Clough Road, HULL HU5 1SR
MINTRONICS on 0844 3570378, Tel: 01482 345067 Email: info@jandcrwood.co.uk
email business@mintronics.co.uk ORIVIREGHr o o SR ot )
. . . . ananar motal . rcraft ~n 11l
or visit www.mintronics.co.uk www.metal-cralt.Co.uK




THE MOST VERSATILE TOOL FOR TURNING & FACING

It's easy to see why our best selling turning tool is the SCLCR. It can turn and
face a bar without altering the toolpost, and the 80° nose angle gives much more
strength than a 60° (triangular) insert. The NJ17 insert cuts steel,
stainless, cast iron, phosphor bronze, aluminium, copper, brass _ s
etc. Please state shank size required - 8, 10 or 12mm square. 0S¥
Spare inserts £6.94 each for 8-10mm tools, £8.11 for 12mm. e

SPECIAL OFFER PRICE £20.00

USE THE OTHER 2 CORNERS FOR ECONOMY!

Qur SCRCR rough turning tool uses the same inserts as the SCLCR E}r
tools above. The good news is that it uses the other two corners! These L=
very strong 100° corners are rigid enocugh for rough or intermittent
turning. The insert is mounted at 75° to the lathe axis. 10mm sq section
(for CCMTO6 insert) and 12mm section (for CCMTO09 insert).

SPECIAL OFFER PRICE £31.90
PROFILING WHEELS or SHAPING AXLES & PILLARS?

If you need to create complex shapes, our SRDCN button tool is invaluable. The
10mm square shank holds a Smm dia cutting insert, and gives great versatility,
superb strength and excellent tool life. The late Mr D Hudson of Bromsgrove SME
used these tools for many years to profile the special form of @&,

tyre treads for his self-steering wheel sets with great

consistency. Spare inserts just £5.87 each.

SPECIAL OFFER PRICE £34.00

TURN SMALL DIAMETERS with LIVE CENTRE IN PLACE!

The SDJCR tool uses a 556° insert, allowing access to small diameter components
when using a tailstock centre. It can also profile back-angles.
The NJ17 Insert cuts steel, stainless, cast Iron, phosphor
bronze, brass, copper, aluminium ete. Shank size Bmm or 10mm
square section. Spare inserts just £6.94 each.

SPECIAL OFFER PRICE £20.00
A TOP QUALITY BORING BAR FOR YOUR LATHE

Bar Dia. | Min Bore Here's your chance to own a top quality boring bar
which uses our standard CCMTO06 insert. Steel shank
8 mm 10 mm Ibars can generally bore to a length of approx b times
|their diameter. Please state bar dia required -8, 10 or
10 mm 12 mm
12mm.
12 mm 16 mm |Spare inserts just £6.94 each.

SPECIAL OFFER PRICE £20.00 ea
or buy all 3 sizes for just £55.00!
INTRODUCING THE GROUNDBREAKING
NEW KIT-QD PARTING TOOL!

The new and innovative KIT-QD parting tool has a more secure insert location,
stronger body and improved insert design compared to the original KIT-Q-CUT. It has
an increased maximum reach of 23mm, giving over 1.3/4" parting capacity in solid bar.
Asg previously. the tool fits the vast majority of
ME lathes, including ML7 & ML10 machines,
regardless of toolpost type. It comes complete
resistant insert. Cuts virtually all materials,
Spare inserts just £11.07 each.
SPECIAL OFFER PRICE £69.50
EXTERNAL THREADCUTTING TOOL
These tools use the industry standard 16mm ‘'laydown'
coated with TiAIN for wear resistance and smooth cutting,
threads can be cut at very slow speeds if required. Tools
are right hand as shown, 55° or 60° insert not included -
order separately at £5.65. See our website for more info.
SPECIAL OFFER PRICE £36.50

with the key fo locate and eject the tough, wear
3-edge inserts. With tough, tungsten carbide inserts,

These tools use the industry standard 11mm ‘laydown'
3-edge Inserts. With tough, TIAIN coated tungsten carbide
inserts, quality threads can be cut with ease. Tools are
right hand as in picture. 10, 12 and 16mm dia’s available.
55° or 60° insert not included - order separately at £5.65. .
See our website for more info. A~

SPECIAL OFFER PRICE £36.50
DORMER DRILL SETS AT 60% OFF LIST PRICE!

All our Dormer drill sets are on offer at 60% off list price. The Dormer A0O!
self-centring TIN coated drills are also available to order individually in Metrig
and Imperial sizes. Please sea our web site for details and to place your order

TURNING, BORING & PARTING TOOLS COMPLETE WITH ONE INSERT.

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

= g HEACE

GREENWOOD TOOLS

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

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

THE MODEL RAIL SHOW FOR LARGER GAUGES

MIDLANDS GARDEN RAIL SHOW

0 GAUGE, G SCALE, GAUGE 1, 16MM & MORE...

Sponsored by
ENGINEERI
in Miniature

- GARDEN
Rail

SATURDAY 14" &
SUNDAY 15* MARCH 2020

Open 10am - 4pm Daily

WARWICKSHIRE
EVENT CENTRE

Il AlLeading Garden
(4 _Railway Exhibition
< - ¥ g X ?'

'l L
- | . -
B

: \

4

Over 35 leading suppliers to help
you create your dream garden
railway including locomotives,
rolling stock, track and accessories.

-] Admire up to 15 amazing
Layouts and Club Displays.

Full restaurant facilities.
FREE car parking for over 2,000 cars.

BOOKYOURTICKETS NOW!

Inspiration
ADMISSION ONLINE FULL PRICE .
for planning
Adult £8.00 £9.00
© SeniorCitizen  £7.50 sgsom Your garden
£4.50

Child (5-14)

£3.50
~when accampanied by a full paying adult/ser

railway - see
live steam, gas
and coal fired
locomotives.

Tickers are av 1 sebsite at discounted prices until
midnight on Tt A 2020,
kets are a
Please call SEE Ticket
aticket by phone. La

www.midlandsgardenrailshow.co.uk

Follow us for the latest news! 0|

* Full price

10112896 01
stadmission 1 hour

f Meridienne Exhibitions LTD i

’ @MeridienneEx




Alec Tiranti Ltd. Steamways Engineering Limited
Tel: 01635 587 430 enquiries@tiranti.co.uk b — o sy
Centrifugal Casting &
Mould Making Machines,
White Metal Melting Pots
Hand Casting Alloys.

Web: www.tiranti.co.uk — we are also on Facebook and You Tube WORKING LIVE STEAM SCALE MODELS, SPECIALIST PARTS
MANUFACTURE. PRE-MACHINED KITS FOR WORKING
STEAM LOCOMOTIVES IN 5" AND 74" GAUGES

 BESPOKE PARTS MACHINING

o STATIONARY AND MARINE
ENGINES MANUFACTURED

® FULL PAINTING & LINING
SERVICE

© ECCOMPLIANT i
BOILERS FOR

W\ SALE

¥ ¥/ * UNFINISHED

MODELS
COMPLETED
Moulding, Modelling Tools & Materials
Pewter, White Metals, Bearing Metals, Silicone, Latex, STEAMWAYS ENGINEERING LIMITED
Polyester, Polyurethane, Fast Cast & Clear Resins. K Dl?veh:OtehHiuns:& le_lin Hoa:li‘.‘a oup
. - altby Le Marsh, Aiford, Lincs.
Professional Range of Cold Cure Silicone Rubbers. Tel/Fax. 01507 206040
27 Warren St, LondonW1T 5NB & 3 Pipers Court, Thatcham gw Email: info@steamwaysengineering.co.uk
Comparny Fegistration No. 11878043
www.steamwaysengineering.co.uk ;.o

Contact 17D :

Wheels AXleS and Bogles Emaﬂ:sa!eS@ﬁd.ukl

] 1 " Tel: 01629 825:0?0 or 07780 956423
In 5 and 17 gauge Special Offer

Narrow gauge ; iy

Dished face wheels: 5%’ Dia on tread | 0

7Y4" gauge: curly spoke 0 o
N ’ £39.50 ea

6" dia. ontread £22.85 ea _
5%" dia. on tread £18.30 ea |
5" gauge f
4%" dia. ontread £15.35 |

7%" Narrow gauge a I I O rd e rs fo r

Wheels, axles,

sprockets & bearings
Wheels

Standard gauge
Plain disc wheels 5" gauge GLS profiled &5
it . 3 Hole Disc wagon x e S
77" gauge: wheel/axle sets
Lr= 4 5/8" dia, on tread £14.85 ea £57.50 (4 wheels) "
5" gauge: | e, untill end of
3.18"dia. ontread £ 9.75 ea Avaliable fo sult

all our wheels
Prices shown are ex-works, and excluding VAT F e b ru a ry

MINIATURE RAILWAY SPECIALISTS
LOCOMOTIVES, ROLLING STOCK, COMPONENTS
CNC MACHINING SERVICES

www. 17d-Itd.co.uk 17D Limited, Units 12 & 13 Via Gellia Mill, Bonsall, Matlock, Derbyshire, DE4 2AJ




CMD ENGINEERING

MINIATURE RAILWAY SUPPLIERS

LOCOMOTIVES, ROLLING STOCK, BOGIES AND ACCESSORIES

i

Rolling roads for 32", 5" & 74" gauge - £24.95 each. 74" gauge petrol hydrostatic Knight Locomotive
from £4995. Passenger carrying rolling stock from £1650

WWW.MINIATURE-TRAINS.CO.UK | FACEBOOK.COM/CMDENGINEERING | 01634 888621/07944126 687




£668.00

_ SUPER MINI LATHE

== Item No. 4900 metric. Item No.4901 imperial

- + Centre height: 90mm

~ *  Maximumswing: 180mm

+ Distance between centres: 350mm

=  Brushless motor

—— = Hardened and ground bedways

Allsteel gears

Leadscrew handwheel

Supplied with 100mm 3 jaw chuck as standard

— Over centre clamp on tailstock eliminates tedious nut

= clamping : - —
= + Digitalreadout out for spindle 4 e m—

£520.00

il

|‘[|

NEW WM18B MILLING MACHINE
Item NO. 3215

Tablesize: 840x210mm

Motor: 1.5kw brushless single phase

Spindle taper R8

Poly Vee belt drive for positive, silent, power transmission
Variable speed

i
I

i

i
:

Rack and pinion drilling action ——
NEW MINI LATHE Friction fine feed with digital met/imp depth gauge —
Item No. 3004 metric Head tilts to 90°. Calibrated to 45° —

|‘|L

Positive stop to locate head to vertical

Two belt settings for maximum torque in the lower speed setting
Supplied with 16mm drill chuck

Table coolant outlet

Centre height: 90mm

Maximum swing: 180mm

Distance between centres: 300mm
Brushless motor

Hardened and ground bedways

Supplied with 80mm 3 jaw chuck as standard
Over centre clamp on tailstock

i
B |

1 ||i |=;-;ill||| :

(i
.|Ii ‘I

All pricesinclude VAT and UK mainland delivery. Finance options now available for private
individuals. Ask our Sales Department for details.

1
|

I

Warco’s Next Open Day is on Saturday 14th March 2020
atWarco House from9amtolpm
You can pre-order a copy of our new brochure by phone.
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BECOME PART OF

THE ONLINE ! '

COMMUNITY FOR
MODEL ENGINEER MAGAZINE

» (et access to exclusive competitions and
giveaways

» Exclusive articles and advice from professionals
> Join our forum and make your views count
» Sign up to receive our monthly newsletter

» Subscribe and get additional content including
Online Archives dating back to 2001*

» Register for free today and join Ourfrlendly

community! y garden 1a11way engineer backed by know]edgeable
friendly advice and speedy delivery.
WWW.MODEL-ENGINEER.CO.UK 4 01453 833388 shnp@pnp-raﬂways co.uk

* only available with digital or print + | subscription
only available with digital or print + digital subsc ptl7 I] !D O Vodibe

mThe World's Largest Stockists of Model Engineering Supplies

Trade Counter Fully Stocked and Open to Callers - ALL WELCOME
Reeves 2000, Appleby Hill, Austrey, Warks CV9 3ER

e s sales@ajreeves.com > i
Tel: 01827 830894 9"”%*1";;;'3”;;?2";’;? http://www.ajreeves.com 2000

Castings and drawings for over 170 models

sEVE -'

‘g’oﬂ, ENGINEER

For exclusive offers visit our website WWW.ajreeves.com

images for display purposes only. Actual item supplied may differ from image or follow us on Facebook

?,EEVES. Stockists of major brands for the Model Engineer including
I’él_long LOCTITE Bl SIEVERT. GUHRING

fus Tool Compuny




MODEL
Bichiesr SUBSCRIPTION ORDER FORM

DIRECT DEBIT SUBSCRIPTIONS (uk only)

Yes, | would like to subscribe to Model Engineer

[ Print + Digital: £18.25 every quarter
[ Print Subscription: £15.25 every quarter (saving 41%)

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

Address

Originator's reference 422562 EEE
Name of bank

Account number ]

{Sort code

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

{Reference Number (official use only) ]

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

CARD PAYMENTS & OVERSEAS )

Yes, | would like to subscribe to Model Engineer,

for 1 year (26 issues) with a one-off payment

UK ONLY: EUROPE & ROW:

[JPrint + Digital: £77.99 [CJEU Print + Digital: £104.99

[ Print: £65.99 ] EU Print: £92.99
CJROW Print + Digital: £104.99
] ROW Print: £92.99

PAYMENT DETAILS

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

Please make cheques payable to MyTimeMedia Ltd and write code ME4632P on the
back

CardnOldEr'S NAME..........oooveveeeeeeeeceeeee e

Card no:

Valid from

SIGNATUME. e

TERMS & CONDITIONS: Offer ends 27th February 2020. MyTime Media collects your data so that we can
fulfil your subscription. We may also, from time to time, send you details of MyTime Media offers, events and
competitions but you always have a choice and can opt out by emailing us at unsubscribe@model-engineer.
co.uk. Please select here if you are happy to receive such offers by email @ by post @ by phone Q.

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

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

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

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

3 QUEENSBRIDGE, THE LAKES, NORTHAMPTON NN4 7BF

CODE ME4632P

THE ORIGINAL MAGAZINE FOR MODEL ENGINEERS

IMODEL

ENGINEER

HURRY

OFFER

CLOSES

27th FEBRUARY
2020

PRINT + DIGITAL SUBSCRIPTION

* 26 Issues delivered to your door

* Great Savings on the shop price

* Download each new issue to your device

* A 75% discount on your Digital Subscription

* Access your subscription on multiple devices

¢ Access to the Online Archive dating back
to August 2001

THE A anEL ENGINEERS FOR MODEL ENGINEERS

THE ORIGINAL MAGAZINE FOR MODEL )EL
TEER

ENGINEER

PRINT SUBSCRIPTION

* 26 Issues delivered to your door
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ourreaders avery oy st | Southern
Valentine's Day! | hope you Federation
all receive lots of cards Bob Polley,
(but only one of course Chairman of
if you are married!) as | the Southern
SM OKE know very well that even Federation
the most dedicated of Model
and focussed model Engineering
Rl NGS engineer is not immune Societies
to romance. | am sure (SFMES),
you have also sent a card notes how

Happy Valentines!

to your (one and only!)

this volunteer

h beloved. If you have not organisation
yet done so perhaps your provides
editor can come up with a few services to
suggestions for an endearing more than
message — all, after all, part 200 affiliated
of the excellent service you clubs. These
should have come to expect. services

How about ‘You quarter my
wheels'? Or perhaps ‘You
hone my cylinder'. Other
possibilities include: ‘You
pack my stuffing box’, ‘You
trim my wick’ or even ‘you
light my fire’. As you can
imagine, other possibilities
did occur to your editor but
he hesitates to publish them,
for the sake of propriety,

a key consideration for a
publication of this quality. I'm
sure you can think of some
of your own. If so, please feel
free to send them in (before
29" February) and | will list
the best of them in the Friday
13" March issue.

it supports.

more traditional societies.

have traditionally been concerned with boiler testing,

club insurance and health and safety matters. SFMES

has recently been conducting a review of the longer term
prospects for the organisation, and necessarily of the hobby

Everyone is aware of changes in the hobby, from negatives
including reduced numbers of home workshops and training
classes and increased legislation affecting both club and
individual members’ management and conduct, to positives
such as the increased use of and interest in modern
processes and products and improved communications
through the use of computers and the internet.

No organisation can afford to be static, especially in the
face of such change as our hobby has experienced and
which will doubtless continue. SFMES therefore recognises
the need to take stock of its own activities, the way it carries
out its business and the need to reflect the interests of
modern clubs and their membership as well as those of

Good luck! A volunteer organisation striving to meet the needs of its
member societies, SFMES is setting out to get input from
affiliates at the next AGM to be held 14t March 2020 at

i STEAM Museum in Swindon to guide its future direction and

Flying Scotsman ambitions. For this to be effective, as many affiliated clubs

The Scotsman goes on tour!
In the spring it can be seen

as possible need to be individually represented at the AGM
so, if your club is affiliated, please respond to the distributed

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

07710-192953
mrevans@cantab.net
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on the Watercress Line (the
Mid Hants Railway) where it
will stay until the 8t March.
On the 7t and 8™ March it
will be hauling passenger
trains on the Mid Hants (but

I am afraid these are all sold
out). It will then spend three
weeks (15t = 21 April) at the
National Railway Museum,
York, before going on to the
East Lancashire Railway from
the 2" to the 10" of May.
Passenger hauling on the East
Lancashire on the 8" to 10"
of May was not yet sold out
at the time of writing. More
information can be found at
www.flyingscotsman.org.uk

invitation and try to attend.

If your society is not currently affiliated but you
believe your club’s views could assist SFMES in their
considerations, or would like any further information, please
contact Bob at BobPolley@SFMES.co.uk.

Cock-Up Corner

Those of you with sharper than
average eyes will have noticed
the spelling error which
occurred on both the front
cover and the contents page
of the last issue (ME4631). I'm
afraid | managed to confuse
one of our most celebrated
engineers (Maudslay) with a
London hospital (Maudsley).
My apologies. I'm glad to say

though that Geoff Theasby's
article has the correct
spelling. It's a relief to know,
isn't it, that at least one
person at Model Engineer HQ
has his eye on the ball?

Also on the contents page,
| suggested that LittleLEC
would be held at Maidstone.
It is actually to be held at
Birmingham and Maidstone
will be hosting IMLEC.

Model Engineer 14 February 2020



Vertical Boiler Locomot

Martin
Ranson
presents
a pair of
32mm
vertical boilered
locomotives.

Continued from p. 235
M.E. 4631 31 January 2020

Safety valve.

Steam valve

and safety valve

Various combinations are
possible (photos 20, 21 and
22); they can be made as
separate items or as one
combined unit. They can also
be home-made or suitable
commercial items can be
bought. If they are separate
items the safety valve could
be fitted into the bush on the
boiler top and used for the
water filling. The thread size
can be altered to match the
valve threads, e.g. a common
size for Roundhouse is %s x 32.
Note that to use a %s thread
the diameter of the bronze
bar for the top bush should be
increased to %s inch diameter.

Steam valve.

With a separate safety valve
the steam stop valve would be
mounted on its own and could
be changed for a commercial
screw-down stop valve.

If a home-made combined
unit is to be made and a safety
valve with a %s thread is used
then this bar diameter would
again be raised to %s inch.

The bush which supplies the
steam feed has a copper pipe
on its inside which goes up to
the very top of the boiler and is
shown in photo 12; some of its
dimensions are critical, the two
parts of this pipe assembly
must be fastened with high
temperature silver solder such

e PART3

IVeés

as Silver Flo 24 before the
bush is waggled into place.
Make doubly or even triply
certain that this hole is clear
of any swarf, also ensure both
ends of the copper pipe have
been de-burred with a small
round file. This completed
bush is then attached to the
boiler shell with Silver Flo 55.

Lagging and boiler bands
The lagging material is timber
%s or % inch wide and ' thick
(photos 23 and 24). | used
some off-cuts from a rapidly
dwindling supply of mahogany.
The two long vertical edges
are tapered inwards in width to

Safety valve bush.

www.model-engineer.co.uk

Boiler lagging - in four pieces.
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Boiler bands.

make the strips fit in a circle.
Make each strip about %2 inch
too long at each end. This
makes the work of planing
and sanding the strips very
much easier. It is far too easy
to end up with the strips
tapered inwards as in the
shape of a wooden barrel. The
extra %2 inch at each end is
where the taper will usually
occur. This extra length will
ultimately be cut off. There are
approximately 30 strips glued
round the boiler shell and each
strip is glued down onto a layer
of Kaowool insulation.

The strips for the oscillator
engine are separated into four

I ¥

Boiler feet.

286

sections, one with eight or nine
planks, two with eight planks
and one with six. The other
locomotive is very similar, with
the width of each section being
tailored to match the spaces
between boiler bushes. This
does make the strips possible
to remove for varnishing and
any future maintenance. Each
of the four sections is then
easy to remove from around
the various bushes set into

the boiler. To help the lagging
sections hold together whilst
being glued with slow-setting
epoxy they are laid onto
Kaowool sheet 2 or 3mm thick;
the glue needs to be applied

fairly liberally. I try to use a
spare length of copper tube to
wrap the lagging strips round.
Quite a messy job, so please
wear disposable gloves. To
stop the Kaowool from sticking
to the boiler barrel, the barrel
can be wiped over with candle
wax. Also to help the lagging
sections stay put while the
glue dries they are wrapped
with lots of string. Using a
spare length of copper tubing
has another benefit; once

the glue on each section has
thoroughly dried the string can
then be unwrapped. You are
now looking at a rather messy
surface - ridges of glue, odd

Boiler fittings - steam valve.

bits of string and uneven bits
of timber. Leave the strips on
the copper tube for use as a
support whilst planing. If you
use a small woodworking plane
it is only the work of a few
minutes to generate a decent
surface ready for sanding and
eventually varnishing.

Yes, | am well aware this will
blunt the plane blade, but the
blade does not need a razor
edge. It will be quite happy
with a decent knife-edge
sharpness. When it is blunt the
edge can easily be restored by
using 400 grade emery paper
laid on a flat surface to re-
sharpen it.

When the four sections are
smooth to your satisfaction
the excess timber length can
be cut off. | use a fretsaw
with a fine blade. If you have a
small circular saw with a fine
blade, that is much faster but
be careful of fingers.

There are two brass boiler
bands % x "4z inch, each
clamped up tight by a 10BA
bolt. The lower band is very
near the firehole door, so
just above the door there is
an extra brass strip silver
soldered into place. All the gas
matches | have used to light
the flame inside the firebox
have a yellow sooty flame so,
eventually, there would be a
large soot mark on the outside
of the lagging. The brass strip
deflects the soot away from
the lagging.

There are four mounting feet
under the boiler (photo 25).

Model Engineer 14 February 2020



These lift most of the boiler
surface away from the main
brass mounting plate.

Boiler fittings

Both boilers are of a similar
size and design (photos 26,
27 and 28). Both of them

use the same idea to get the
steam supply from the boiler
top and take it down to a bush
on the side of the boiler. This
is accomplished by using a
pipe run inside the boiler down
to the side bush where it is
fastened with Silver Flo 24
before the bush is inserted into
the boiler and fastened with
Silver Flo 55. On the second
boiler this pipe has a bush over
its top end; this bush is closed
with a threaded plug. The idea
is to allow for cleaning the
pipe in the extremely unlikely
event that it gets clogged. The
other bush fitted at the top is
for the safety valve, it can be
home-made or commercially
bought from a supplier such
as Roundhouse. Note the
bush has a long thread which
enables it to stand clear of the
inside of the smokebox. For a
s inch thread the long bush
needs to be 3% inch diameter;
for a %s inch thread the bush
should be %s inch diameter.
There are four other bushes
on the boiler, two for the water

More boiler fittings - gauges from behind.

gauge, one for the water check
valve, if it is needed, and one
small bush for the pressure
gauge. Down at the boiler base
there are two holes drilled

for the burner tube (one is %
inch diameter and the other

is %4 inch diameter) and also
mounting holes for the firebox
door and the four mounting
feet.

Pressure testing

Both the boiler and the gas
tank need pressure testing,
even if an engine is only ever

run in the back garden. Boilers
are tested to twice working
pressure and gas tanks are
tested to a much higher figure.
According to some people
this should be 370 PSI and
according to others it only
needs to be 200 PSI. If you
plan to run the locomotive

in any public place then it
should be checked according
to the rules of your local
model engineering society.
This may mean a long drive if
the nearest society is some
distance away. The society

PEPPERPOTS ‘

More boiler fittings - gauges from the front.

.

nearest my house requires
that the locomotive is stripped
down, put through various
checks as it is re-assembled
and finally given a steam test
on their track. For any home-
made locomotive this may take
quite a few hours.

®To be continued.

NEXT TIME
We'll look at frames,
wheels and quartering.

The March issue, 291,
of Model Engineers’ Workshop,
will have you looking forward to spring...

Mark Noel is at the Cutting Edge of Model

Engineering.

R Finch restores a ‘Safe D-Speeder’

Malcolm Leafe describes a simple approach
to Rotary Broaching.

On Sale 21st February
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The Middleton Double

Rodney
Oldfield
constructs
another

of Bob
Middleton’s stationary
engines.

Continued from p. 187
M.E. 4630, 17 January 2020

Drilling the port slots.

Turning the cylinder top cover.

288

Cylinder block porting
Refer again to fig 5 (part 2,
M.E. 4630, 17th January).

Mark out the centres and outer

perimeters for the porting
slots making sure you have
the correct face. Fasten the
work in the vice on the miller,
level with the end of the jaws,
mill out with a % inch slot drill,
¥ inch long and % inch deep
on centre (photo 9). Place the
2nd cylinder in the vice level
with the jaws and repeat.
Next, using a ¥%: inch slot drill
move over .030 inch and with
great care slot ¥ inch long
and % inch deep, turn around
in the vice and repeat again,
checking centres. Repeat with
the other cylinder. Then mark
out the steam inlet passage
and then place it upright in
the miller level with the front

.

A pair of cylinder top covers and drilling jig.

Sided Beam Engine ...

of the jaw. Line up and drill

Ve inch diameter down into
the first port. Turn it over and
repeat. With a % inch slot drill,
mill down ¥ inch deep not on
centre, but on the % inch hole,
as this gives more area for the
gasket. Mill out into the bore
(photo 10).

Cylinder top cover

Refer again to fig 6 (part

2). This is machined out of
aluminium but instead of
making a stuffer box for the
rod gland | decided to drill and
tap it out % inch BSP because
I have both taps and dies.

I machined as the drawing
but tapped out % inch BSP

X %s inch deep, then drilled
and reamed out % inch deep
leaving a % inch wide collar
(photo 11). Plunge down to

% inch diameter making sure
of a good fit in the bore. Just
for appearance | put a grove
in the diameter before

parting off.

Model Engineer 14 February 2020



DOUBLE BEAM

- "
o %
B
7
3
*\ L*GSHB 1#
S | ([ Inner Bearing
,., ! Securing Stud T
| Mat'l: 2 0
w0
B =
1 =N
HE ~Deep chamfer =
< F Ha—28BA 7 to top eage 3
| S 2
Q g s
Drill 2BA~F—o— -‘
cléar ﬂ'l. !
Bearing Support Column T

And Column Base
Mat'l: Steel, 2 off

——‘ r=1/8 x 3/32 deep

-1/8 -Base recess
GSISI x3/32

e

BZALN

| -2BA

pack with graphite yam

Piston
Mat'l: Brass, 2 off

«— Piston rod top

] L

21/32

E-—Mill out
! | 1/16 deep

0
-~
™

Bottom

-
Direction of

movement m /1
*-1 (1178

\ -
\A L o [H]
-~ L
U oy
| T |n||ni Sec ayre with _?-_3 side tnd '~1/16 deep
i ]:F' oft 2ZBA nuts 1 [OE
f LETE T
| T E
| g | S T
Il 8| |I~@3e Slide Valve
i g | Mat'l: Brass, 2 off
g |
| :
=l | IR
| o | 1
' | Top H -
| ! = e
= 1 .-!-._]
L fe5BA
T -File to clear
l'[rﬂ in slot
Seiure :vith thin Block Nut
nu ;
" Mat'l: Brass, 2 off
Piston Rod

Over the years | have made
several jigs for drilling covers
and | have one just the right
size and number of holes, so
using this | drilled out 5BA
clearance holes. Placing
the cap onto the cylinder,
spot through one hole in the
cylinder, then drill and tap
5BA and stamp the cap and
cylinder, right or left by the
hole, bolt on, spot through,
drill and tap the remaining five
holes (photo 12).

Piston and piston

rod (fig 8)

| prefer to screw and Loctite
the piston onto the rod. Turn
some brass down to .010 inch
above % inch then plunge

in for the % inch packing
slot to just down on % inch
diameter, then drill and tap
to 2BA. Part off a strong %
inch length (photo 13). Then
to keep everything running

www.model-engineer.co.uk

Turning a packing slot in a piston.

true | placed a piece of % inch
diameter bar approximately
long in the chuck, centred,
drilled and reamed to %s inch
diameter. Place the piston rod
in the hole and tighten the
chuck up onto the rod and die
up to 2BA (photo 14).

The best way | have found
of getting a true thread is
to put the chuck in the tail
stock, wound back, so as to

Putting a thread onto the end of the piston rod.

give a flat face, and push it

up to the stock then pull the
chuck round by hand keeping
a steady pressure on the tail
stock as in photo 14. Whilst

it is still in the chuck put a
spot of Loctite on and screw
the piston onto the piston rod
tightly. Turn the piston down
to a good fit in the cylinder and
face off. Taking great care not
to disturb the bush, slacken

the chuck off and remove the
piston and rod. Put in the other
piston rod and repeat.

DO NOT REMOVE THE
PISTON FROM THE ROD
AFTER THIS.

Piston rod glands (fig 9)
These can be the ‘traditional’
stuffing boxes compressing
graphite string or you could
make ‘O’ ring glands. Figure 9
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shows the traditional way and
if you use these you will of
course need to drill two holes
for the 7BA studs into the
cylinder end covers.

If you opt for ‘O’ rings
you can make the glands
from some % inch diameter
stainless steel or whatever
you have. Turn it down to %
inch BSP diameter threading
size % inch long and then
cut the thread. Place in no. 1
jaw to the top and file a flat
onto the % inch diameter.
Turn no. 1 jaw to the bottom
and file another flat onto it to
fit a spanner (photo 15). Part
off at Y inch. Over the years |
have collected several pieces
of brass bar tapped out to
different sizes, so placing one
with a ¥ inch BSP size into

‘0 ring gland.

the chuck, screw the gland
into this, nipping up using the
flats then dome and polish.
Screw the gland into the top
cover (which of course will
require the corresponding
hole tapped % inch BSP) and
screw the top cover onto the

Completed cylinders and pistons.

cylinder. Push the piston rod
with the piston on up from the
bottom and make sure that it
slides in easily.

Do not move on until you are
happy with it (photo 16).

Next drill the hole in the
cylinder block through to the

exhaust port which is in the
centre of the block, 1%s inches
and Y inch in from the face.
Drill as in the drawing (fig 5).
CHECK and DOUBLE CHECK

that you have the right face
and the right way round.

®To be continued.
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Building a Working

Steam Loco After Dinner

David Hatherill and son
John break all records for
locomotive manufacture.

www.model-engineer.co.uk

y mother was a little
surprised when my
son John (aged 10)

and | announced we were
going to build a working steam
locomotive after dinner that
evening. She was even more
surprised when we said that
we hadn't started yet and it
was 5 pm already... and yet the
objective was achieved.

It is true that we had
probably bent the rules a
bit as to what constituted a
locomotive but if you take a
‘working steam locomotive’
to be a rail mounted vehicle
which can propel itself under
its own power through the
sole use of a fired steam
boiler and piston type engine
then we had without doubt
met the terms of our own
challenge. Furthermore, the
said locomotive was dual
gauge and could be used on
5inch or 7% inch gauge track
merely by fixing an extension
on the axles.

At this point | would have
liked to have said it was all our
own idea but, as they say in
business, ‘steal shamelessly’
so | have to confess | vaguely

recall seeing a similar engine
produced by the Rev. Bob
Jackson's son Andrew in the
mid 1970’s when | was around
six or seven years old and

that that was our inspiration,
although | have no recollection
of the exact design.

Whilst it was a fact that
construction was completed in
an evening, planning had taken
somewhat longer whilst we
amassed the parts we needed
from a well-known internet
auction site. The main item
we required was a Mamod
Minor 2 engine (the larger of
the two familiar stationary
Mamods with the engine on
top of the boiler). We also used
some long Meccano angles
and trunnions, Meccano
flanged wheels, pulleys and
a couple of Mamod spring
belts. Axles were made from
steel bar of the same size as
Meccano axles. Drive-wise
the locomotive has a large
reduction from the small
Mamod flywheel pulley to a
medium sized Meccano pulley
on a layshaft with a further
1:1 ratio to the final drive.

An extra pulley was added

to allow two speeds on the
final drive but the lower speed
was never needed. So far,
Meccano flanged wheels have
proved satisfactory with stub
points but | suspect proper
crossing frogs may be their
undoing. Who'd have guessed
but Meccano flanged wheels
do not conform to GL5 wheel
standards.

Having completed the
locomotive two final actions
were required. Firstly, it needed
to be named, and secondly
it needed to be tested. In
naming the locomotive | had
arummage in the ‘come in
handy’ box, and found a small
cast brass nameplate which

came from the workshop of the
late Laurie Lawrence, one time
editor of Model Engineer and
long term family friend. The
nameplate read Dreadnought.

I have no idea from whence

it originated, since | can find
no reference to a published
design of that name, but either
way it seemed a suitable, if
improbable, name in much

the same spirit as Sans Pareil
(Without Parallel), Novelty etc.,
none of which lived up to their
builders’ expectations.

Clearly the locomotive did
not understand the irony of
its own name and on its first
outing on my mother and late
father's track completed seven
complete circuits on a single
firing of meths. Given the track
is 164 feet round this equates
to 1148 feet or 383 yards, or a
little over one fifth of a mile, so
a pretty impressive effort. The
only modification required after
this first test was to make the
front axle equalised so that the
long stiff wheelbase combined
with very shallow flanges
didn't lead to derailments due
to changes in cross levels.

The locomotive has now run
for several groups of visitors
and also round the Guildford
MES track and never ceases to
raise a smile. We built it for a
bit of fun but on a more serious
note it has really connected
with youngsters, who seem to
love the improbable nature of
it, will it to go on, and of course
they can poke it and see all the
bits working first hand. So, if
you have some old Meccano,
or an old Mamod engine sitting
on the shelf, and a couple of
hours spare why not make one
for yourself? It's given much
enjoyment and amusement far
in excess of the effort required
to make it.

ME
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A Boiler Feed Pump....

lan
Couchman
redesigns
the boiler
feed pump
for his Ruston Proctor
traction engine.

Continued from p. 243
M.E. 4631 31 January 2020

Valve chest casting with flange added.

292

Valve chest

Figures 4 to 6 show the details
of this item. The casting didn't
have the steam connection
flange (it was easier to cast
without it) so one was turned
up and silver soldered in place
(photo 24). The two faces
were fly-cut (photo 25) and the
casting then moved in the vice
for drilling and tapping for the
shuttle and the pilot valve rod
(photo 26). The DTl is there to
make sure the casting doesn't
move. The hole for the shuttle
(furthest from the camera) is
reamed. The pump operation
relies on the shuttle being a
close but free moving fit in the
valve chest. In case you don't
have a '¥%: inch x 32 tap to
hand, the threads at the ends
of the shuttle hole can be cut
on the lathe. | made a tap but
still had to cut the threads on
the plugs.

The slots which the slide
valves run in were milled with
end mills (photo 27) and then
slots and holes for steam
passages were added (photo
28), followed by the mounting
holes around the sides. The
final operation on this item is
to drill the two angled holes
from the bottom face to the
shuttle hole. This was fairly
easy with the three way vice
(photo 29) and the hole came
out exactly as planned, just
breaking through into the
shuttle hole (photo 30). This
just needs cleaning up with the

reamer.

Fly cutting the valve chest faces.
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It's worth explaining the two
ports into the shuttle hole. The
one just drilled is the steam
port, pushing the shuttle away.
There is also steam on the
other port, which will open
as the shuttle clears it. Now
for the clever bit (well, | like

to think it's clever!). When

the shuttle is pushed back
from the other end, only the
port furthest in the picture is
opened to exhaust. If you look
at fig 1 (previous part), you will
see that there's only one hole
in the centre of the pilot valve

Drilling and tapping into the valve chest.
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ports. This is the one which
exhausts the inner shuttle port.
As the shuttle passes this port
and closes it, any steam left

is compressed by the moving
shuttle and acts as a buffer,
avoiding the shuttle hitting the
end cap too hard. Told you it
was clever!

The cylinder end cover
overlaps the end of the valve
chest, so it may be necessary
to add a little clearance (photo
31). Just the caps to make

Successful shuttle hole drilling.

Drilling through into the shuttle hole.
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and that's another bit finished
(photo 32).

As you can see, there's
a number of areas on the
mating surfaces of cylinder
and valve chest which must be
sealed. As the gaps involved
are rather small, | used thin
gaskets between these and
also between valve chest and
cover. These are fiddly little
beasts to make. | came across
a small, second hand vinyl
cutter on eBay which turns
out to be very good at cutting
out gaskets (photos 33 and
34)! In case anyone wants to
do the same, the machine is a
Graphtec Craft Robo CC200-
20. The same company makes
a number of different models
which should also work.

Software-wise, the outline
of the gaskets was exported
from the CAD software as a
DXF file. The cutter needs
SVG files, so | used a program
called ‘Inkscape’ (open-source
software, available for Mac,
Linux and Windows) to import
the DXF file and export an
SVG file (a small correction
was needed as the cutter, or

A set of gaskets.

‘robocut’ available which
works fine.

possibly the software, cuts
slightly over size). | use the
Linux operating system so

the drivers supplied with the
cutter were no use. However,

there is a program called ©To be continued.
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Obituary Ron Dawe

on Dawe was born
R on the 4th December

1930 in Devonport in
a dockyard house owned by
his grandfather, who was a
store keeper in Devonport
Dockyard. His first recollection
of road steam was seeing
steam wagons hauling coke
from Keyham Gas Works.
By the mid 1930's steam
was disappearing from our
roads but the fairground
proprietors were still very
much in evidence. Anderton
& Rowlands and Whiteleggs
were most remembered,
stimulating a lifelong interest
in showman's engines.

He went to school locally but
was later enrolled for Devonport
Technical School where he was
to discover the appeal of the
engineering world. He decided
that machine work was his
future and his parents looked
around for an apprenticeship
but discovered that a premium
of £100 was required and
doubted they could afford
it. Another chance of an
apprenticeship was by passing
the two-day Civil Defence exam
for entry into the Ministry
of Defence apprenticeship
scheme. The exam was taken
in 1946 and he did sufficiently
well enough to obtain a Fitter
and Turner apprenticeship
with the Royal Dockyard at
Devonport.

During Ron’s apprenticeship
he was introduced to the
periodical Model Engineer and
he also joined the Plymouth
and District Society of Model
Engineers - the start of a
lifelong passion. He ordered a
Myford ML7 with a waiting list
of 4 years but it arrived after 2
years in 1948 at a cost of £35.
He kept this lathe all his life
and produced his Gold Medal
and Championship winning
models on it.

Ron completed his
apprenticeship on the 8th
November 1951 and was
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immediately called up for
National Service, joining
REME on 15th November. He
spent all his 2 years National
Service stationed in Bicester
refitting Bofors 40mm guns.
He also purchased a set of
second-hand 2" scale drawings
of Thetford Town by Ronald
Clark and commenced his first
model. He soon discovered
there were lots of errors so
purchased works drawings
from Garrett's who at the time
held the drawings.

After National Service
Ron returned to Devonport
Dockyard, married Joan and,
in 1957, son Bob appeared. He
was offered a promotion and
moved to Chatham Dockyard
in 1961, purchasing the house
he remained in for the rest of
his life. Daughter Susan came
along in 1962 and another
son Andrew in 1966. Ron
managed to retain £100 from
the house move to set up his
new workshop at the bottom of
the garden and recommenced
work on the Burrell. He soon
realised that the bits he had
made would not assemble into
a specific engine so selected

the fictitious No. 3915 and
the name EXCALIBUR. The
engine was built over a 26 year
period with around 21 years
on its actual construction.
He completed it in 1980 and
exhibited it at the 1981 Model/
Engineer exhibition where he
was awarded a Gold Medal.
Ron became a member
of the Road Locomotive
Society (RLS), taking over as
Information Officer in 2003,
looking after the Burrell
build records, and became
President in 2005. Ron was an
RLS man through and through
and attended as many Society
meetings and events as he
could as well as displaying his
models at shows and rallies
around the country. Ron went
on to build two more stunning
models with his Fowler B6
Super Lion showman's engine
THE LION which won him
another Gold Medal in 1998
and the Duke of Edinburgh
trophy the following year.
Next came the Foster 65BHP
showman’s JAMES WALTER
built from works drawings
supplied by Michael Lane.
Like all of his models this was

built to the same exacting
high Championship winning
standards.

Ron and Joan were dealt a
major blow when his model
Burrell showman's EXCALIBUR
was stolen from his home in
May 2005, never to be seen
again. Not to be beaten, he
embarked on another 2 inch
Burrell Scenic, this time
modelling his favourite engine
EARL BEATTY.

Ron had an eye for detail and
everything had to be just right.
He was held in the highest
regard by the steam fraternity
and his fellow model engineers
and was part of the team who
set up and judged at the Model
Engineer exhibitions.

Ron passed away on Sunday
1st December 2019 only a few
days before his 89th birthday,

a gentle and kind man, a true
gentleman and a lovely family
man who was so proud of his
family. For those who knew
him we shall never see his like
again. It was a privilege to have
known a man like Ron and to
have had him as a friend.

Andrew Smith — RLS Chairman
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Mark
Smithers

spends the
weekend at
Apedale to
celebrate an anniversary.

Continued from p.231
M.E. 4631, 31 January 2020

stock, mention must be

made of the MRT's extensive
collection of non-steam motive
power. Continuing with the
World War One theme, there
are examples of 20HP and
40HP ‘Protected’ Motor Rail
‘Simplex’ petrol locomotives
(respectively W/Ns 1111
and 1369 of 1918) and their
Diesel-powered descendants
(photo 10). There is also a
distinctive Deutz rod-coupled
0-4-0 Diesel (W/N 10050 of
1931) whose horizontal single
cylinder engine arrangement
clearly harks back to the
makers’ early oil-engined
locomotives of pre-World War
One vintage (photo 11). Battery
electric locomotives are not
forgotten and the collection
even includes Lady Anne, an
0-4-0 Clayton specimen (W/N
B0922A of 1975) whose
wheels can be set on the axles
to either 18 inch or 24 inch
gauge.

I n addition to the steam

The Apedale Railway is also home to a large collection of historic non-steam
motive power and one of the more distinctive items is this Deutz rod-coupled
0-4-0 Diesel W/N 10050 of 1931. Its horizontal single cylinder layout betrays
its evolution from the early oil-engined locomotives constructed by this
maker for the German Feldbahn systems during World War One, and which
inspired a Ruston Proctor design built during that period.
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Moseley Railway
Trust’s Golden Jubil
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PART 2
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The Moseley Railway trust has had a long association with the Motor Rail ‘Simplex’
locomotive, both petrol and Diesel and examples of the former onsite include
specimens of both 20HP and 40HP W.D.L.R. types. This two-cylinder Diesel example,
W/N 8878 of 1944, was supplied to an unknown site for the War Department during
the Second World War, being shortly afterwards returned to the makers and re-sold to
Fylde Water Board, Lancashire prior to passing into M.R.T. hands in 1978.

The MRT's rolling stock
collection is extensive (photos
12 and 13) and the passenger
items include a Robert Hudson
semi-open bogie carriage
and a reconstructed Penrhyn
Quarry four-wheel workman'’s
car. Amongst the freight stock
there is once again a strong
Great War flavour and the

Trust possesses examples

of the W.D.L.R.‘A’,'B’,'D,
‘F','H" and ‘K’ class wagons,
along with a French standard
Pechot pattern bogie well
wagon (believed to date from
1888) (photo 14) and an
American ‘Pershing’ bogie
flatcar (photo 15). In 2018 a
gun carriage wagon (photo 16)

The MRThas a representative collection of narrow gauge roIIlng stock
including suitable examples from the WWT1 field railways. This is one of the
ubiquitous ‘D’ class bogie wagons of the War Department Light Railways.
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The W.D.L.R. 'E'and 'F' class bogie wagons were distinguished by a central

T Tl

platform well. The latter design was equipped with stanchions and a ‘flat’
configuration fore-and-aft. The MRT's ‘F’ class is seen in this view.

at the gala and is seen on display here.

The re-created gun carriage bogie wagon was also on display

Generally regarded as the MRT's flagship locomotive, Kerr Stuart ‘Tattoo’

class 0-4-2ST Stanhope (W/N 2395 of 1917) celebrated its centenary two
years ago with a gala of its own, but it is currently out of service awaiting an
overhaul. The boiler has already been removed for this purpose.

was re-created with the help of
National Lottery funding.
During the Gala there was
even a role for two of the
trust's wagon collection in
the display of components
from locomotives currently
undergoing repair or
restoration. These comprised

www.model-engineer.co.uk

the boiler from the Trust's
flagship Kerr Stuart ‘New Type
Tattoo' class 0-4-2ST Stanhope
(W/N 2395 of 1917) (photos 17
to 20) and the mainframes and
gearbox from a representative
of Baldwin's 4-50-1-C 0-4-0
petrol-mechanical design
(photos 21 and 22) of which

The oldest item of military rolling stock in the MRT collection is this Pechot bogie

EVENTS |

wagon believed to date from 1888. When new, these wagons were designed
primarily for operation with the Pechot-Bourdon 0-4-4-0T, a variant of the ‘Double
Fairlie’, of which only two examples survive, both on the Continent.

The contribution made by the other allied powers to narrow gauge WWT rolling
stock development has not been overlooked by the MRT and one of the items in the
collection is this U.S. bogie ‘Pershing’ flat wagon dating from November 1917.

Detail useful for prospective modellers of Stanhope can be seen in this view,
namely the cylinders, Hackworth valve gear and the displacement and mechanical
lubricators. It is difficult to believe from this view that the frames had once been
cut in half and were welded back together during the 71990's.

189 were delivered to the U.S.
military (108 of which went
to France) and others to the
French Artillery systems.

The design used 50HP
4-stroke engines supplied by
Pittsburgh Model Engine Co.
and Minneapolis Steel and
Machinery Co. with 2-speed

gearboxes (rated at 4 and 8
m.p.h.) and final jackshaft
drive. These locomotives were
generally used for shunting

at transit points and rolling
stock movements close to the
front line and were generally
popular with crews although
prone to derailments (caused
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Stanhope's replacement coupled wheels came from a Hudswell Clarke
Diesel locomotive and they are shown here in close-up. An original pattern
feedpump has been fitted to the motion stretcher although this is not
connected up as the engine now relies totally on injectors for water feed.

by suspension shortcomings)
and problems with engine
reliability. Their basic design
is thought to have inspired
some early narrow-gauge
petrol locomotives produced
by John Fowler & Co. of Leeds,
although these were plate
rather than bar framed.

The MRT's Baldwin was
obtained from a Swiss
scrapyard, having been re-
gauged to standard in its
lifetime and fitted with a
Diesel engine. Its restoration
has already presented some
interesting challenges, such
as the removal of cast iron
spacers fastened to the
mainframes to adapt the
brake rigging for standard

A challenging restoration project for the MRT team is a Baldwin 50 HP 7% ton
4-50-1-C tractor locomotive imported from Switzerland in the spring of 2016 as
a standard gauge Diesel conversion. The stripped-down mainframe, carrying
the gearbox, was on display as a wagon load at the gala, but much work is still
required, not least in sourcing and fitting a suitable engine unit.
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Stanhope’s hoiler fulfilled the role of a heavy wagon load during the gala.
It currently awaits a trip to the repair contractor but, at the time of writing,
it is not anticipated that extensive work will be required.

gauge. The greatest difficulty
is probably going to be the
choice of engine for the
restored locomotive — one
surviving class member
(W/N49581 of 1918) in the
Frankfurt Feldbahn Museum
still possesses its original
engine but the French-based
survivors and the Festiniog
Railway’s Moelwyn have all
received more modern Diesel
engines. Sourcing an original
pattern petrol engine for the
Baldwin would not be an easy
proposition and at the time
of writing no final decision
appears to have been taken on
a final course of action to be
taken in this department with
the MRT's locomotive.

Overall, the achievements of
the Moseley Railway Trust at
Apedale have been impressive
and with the prospect of a
new museum building and
extension of the running line in
the future, there would appear
to be much to look forward to
during the next fifty years. ME

| This specimen on display at Froissy

in France is how the restored
Baldwin tractor should appear
once restoration is completed. The
Festiniog Railway possesses a
similar Baldwin tractor, Moelwyn,
which, as with most of the class
survivors, has been re-engined
with a Diesel unit and fitted with a
leading pony truck.

Model Engineer 14 February 2020



Mike Tilby
explores the
technology,
history and
modelling of
steam turbines.

Continued from p.158
M.E. 4630, 17 January 2020

The Stumpf-type turbine
A number of model turbines
described in past issues of
this magazine have been of
the so-called Stumpf type.
As discussed in previous
articles in this series, my
preference is to use a bladed
rotor since | suspect Stumpf-
type rotors will be inherently
less efficient. However, this
is only my guess and is just
based on simplified theory.
Too few actual performance
measurements of model
turbines have been made to
allow a reliable comparison
between efficiencies of the
various types. In fact Mr
Bamford (ref 80) performed
tests with a Stumpf-type

and a De Laval rotor and
found his Stumpf rotor was
about 10% more efficient.
Therefore, it is apparent that
the variations in design that
are discussed below could, in
reality, make little difference
to the performance of model
Stumpf-type turbines and this

B. At the end surface.

Diagram to illustrate alternative directions for steam
to enter a turbine rotor. A: at the cylindrical surface.

Steam Turbines
Large and Miniatu

article only aims to point out
the potential implications of
design details.

In all turbines of the type
in question, the steam jet
enters and exits pockets or
buckets at the cylindrical

surface of the rotor (fig 87(A)).

This contrasts with the more
widely used axial-flow bladed
rotor where steam enters via
an end face (fig 87(B)). This
seemingly small difference
has major implications for the
functioning, efficiency and

PART 23

re

design of the rotors. (It may
be worthwhile pointing out
that Stumpf-type rotors also
differ from inward radial-flow
rotors. In these, although
steam enters the rotor via its
peripheral surface, it exits at a
smaller radius.)

Riedler Stumpf turbines
The first commercially
successful design of turbine in
which steam entered pockets
or buckets in the periphery of
a rotor seems to have been

Flow through various designs of turbine rotors. A and
B: Original Riedler-Stumpf-type pockets; C: Pockets of
Sperry flight instrument rotors; D: pockets of the rotor
designed by Mr. Westhury; E: Flat bottomed pocket as
found in certain model turbines; F: typical bladed rotor.

www.model-engineer.co.uk
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invented about 1900 by Allois
Riedler and Johannes Stumpf
(i.e. over a decade after
successful bladed turbines
had been invented by Charles
Parsons and Gustaf De Laval).

Riedler was Professor of
Mechanical Engineering at
Berlin University and Stumpf
was his student, who later also
became a professor in Berlin.
In its simplest form, their
design was for a single stage
impulse turbine that differed
from a De Laval turbine in
having a very large diameter
rotor which was relatively
wide and where peripheral
pockets replaced the blades
(see part 10, photo 38 and
part 18, photo 48). Steam
from one or more nozzles was
directed tangentially towards
the periphery of the rotor either
on the mid-line (fig 88(B)) or
on one side of the pockets
(fig 88(A)). In these designs
the steam enters the pocket,
flows around the semi-circular
bottom of the recess and
exits the rotor in the opposite
direction. This change of
direction (and hence change
in momentum) results in a
tangential force being exerted
on the rotor.

Riedler-Stumpf turbines
were made in Germany by
Krupps for AEG. Similar
machines were made by other
companies, notably the Terry
Turbine Co., USA. Hence,
turbines of this type are often
referred to as Terry turbines.

Advantages of this design
For the model engineer, the
Stumpf-type design has the
significant advantages over
conventional bladed turbines
of being robust and much
easier to make in the average
hobbyist workshop.

Aircraft navigation
instruments

The American engineer Elmer
Ambrose Sperry may have
considered these advantages
when he adopted a similar
design for the rotors of

the gyroscopic navigation
instruments for aircraft that he
invented in the early decades
of the last century. By WW2
essentially all allied military

300

IAL HORIZON Wi ¢
EF. 8A/3827

and civilian aircraft each

carried at least two Sperry
gyroscopic flight instruments,
namely an artificial horizon
(photo 62) and a gyro-
compass. In each of these

a heavy brass gyre or rotor
(photo 63) was spun at about
10,000 rpm by a jet of air
drawn through the instrument
by vacuum.

Design variations
Although the Sperry turbine
is superficially similar to
the Riedler-Stumpf design,
it shows some significant
differences in detail. Similar
variations in detail are found
in various model turbines of
this type and they warrant
discussion because of their
potential implications for
turbine efficiency.

As in other single stage
impulse turbines, for maximum
transfer of kinetic energy
from the steam to the rotor,
the peripheral speed of the
rotor should be half the steam
speed, i.e. very fast indeed.
The large diameter of the
original Riedler-Stumpf rotors
gave a high peripheral velocity
at modest rpm but, even so,
the ideal pocket speeds were
not attainable. (NB: To improve
efficiency at attainable
rpm some forms of these
turbines employed velocity or
pressure compounding.) In
addition to low pocket speed,
the following four factors

would also seem to limit the
efficiency of turbines of this
general design.

1 Pocket shape and frictional
losses in the rotor

In any impulse turbine, in order
to exert maximum torque on
the rotor and thereby extract
as much energy as possible
from the high velocity jet of
steam, the direction of the
steam should be reversed
without reducing its absolute
velocity. This ensures that it
leaves the rotor flowing as fast
as possible in the opposite
direction to the movement

of the pocket or blade. To
achieve this, the steam must be
smoothly re-directed around a
curved surface with a minimum
of turbulence and of friction
with the rotor. That means
keeping the steam path in the
rotor as short as possible.

In the Riedler-Stumpf
turbine the bottom of the
pocket is smoothly rounded
so the steam flows around
the curve(s) and back out (fig
88(A)). However, the steam
path is relatively long. In a
bladed turbine the blade width
was generally designed to be
in a certain ratio to the blade
pitch (as was discussed in part
22). For example, in a model
turbine the blade width can be
as small as 0.06 inch and the
steam path in such a rotor is
about 0.08 inch. In contrast, in
Riedler-Stumpf type rotors the

Rotor from the Sperry artificial horizon shown in photo 62.

(The rotor diameter is 2.065 inches.)

An artificial horizon made
by the Sperry Co. Ltd, UK.

buckets have generally been
much wider and the steam has
to flow around a relatively long
semi-circular path, e.g. if the
buckets were 0.25 inch wide
the path length would be 0.39
inch around the semi-circular
bottom of the bucket plus the
length of the straight sides.
The rotor from my Sperry
artificial horizon is about 2
inches in diameter and has
pockets which are 0.5 inch
wide. They are crescent-
shaped rather than semi-
circular (photo 63) and seem
to have been machined using
a 45° dovetail-type cutter.
The air jet from the nozzle in
this instrument is directed at
the centre of the pockets and
this must result in loss due to
much turbulence as the air jet
impacts abruptly on the pocket
wall (fig 88(C)). Any air that
does flow around the curved
surface will leave the rotor in
a partly reversed direction,
which is advantageous. This
design appears to be less
efficient than the true Rielder-
Stumpf design but that was
of no consequence for Mr
Sperry since his aim was not
to create high shaft power
but merely to keep the rotor
spinning at about 10,000 rpm
on a relatively small flow of
air. Also, since the inside of
the instrument was under
partial vacuum, there was little
friction between the gyre and
the surrounding air.
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2 Pocket pitch

As discussed in part 18, for
maximum efficiency the
pocket should be aligned
with the steam jet but this
ideal state is transitory since
each pocket soon disappears
'over the horizon' (See part

18, fig 65) and there is a

time interval before the next
pocket becomes aligned.

In a rotor with few pockets
this effect becomes more
pronounced and it seems
that for best efficiency

there should as many small
pockets as possible so as to
minimise the fraction of time
spent between successive
alignments of pockets with
the jet. The large diameter of
the original Riedler-Stumpf
turbines combined with the
very large number of pockets
gave a pocket pitch of less
than 3°. However, larger rotors
experience higher frictional
losses. This is especially

so because of the drag that
presumably results from a
large disc and a large number
of fast-moving pockets and
the fact that, in a single nozzle
turbine, at most only a few of
those pockets are acted upon
by the steam at any one time.
However, it is noteworthy that
Mr Bamford (ref 80) found that
windage loss for his Stumpf-
type rotor was very low. (This
may have been due partly to
the small clearance between
the rotor and the casing.)

The number of pockets that
can be fitted into a rotor will
be affected by their length
and the angle at which they
are cut. More pockets can be
accommodated if they over-lap
each other, as in the original
Riedler-Stumpf rotors or if a
crescent shape is adopted as
in the Sperry rotor (photo 63)
which has 28 pockets giving a
pitch of about 12.8°.

3 Counter-flow of steam

Steam flowing into the pocket
of a true Riedler-Stumpf

rotor flows out either on the
opposite side or on both
sides, depending on the

type of pocket (fig 88(A) and
88(B)). This means there will
be a significant degree of
turbulence and entrainment
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at the boundary between
steam flowing in opposite
directions. The resulting
loss of kinetic energy will

be minimised by making the
pocket wide relative to the
width of the steam jet but that
means increased frictional
loss with the pocket wall, as
discussed above. In a bladed
rotor counter-flow loss does
not arise since flow between
the blades is unidirectional
(fig 88(F)).

4 Outward escape of steam from
the pockets

Steam tends to escape
radially outwards from any
rotor due to the centrifugal
force effect and also because
of pressure build up adjacent
to the bottom of the pocket.
The original Riedler-Stumpf
turbine had deep pockets in
the rotor so the steam was
bounded by a wall on the
outer side. Some simplified
rotors (e.g. the Sperry gyro
rotor) lack a proper outer wall
and then outward migration of
steam is bound to occur. The
extent to which it occurs must
depend on the length of time
the steam spends flowing
around the pocket and on the
direction in which the steam
enters the pocket. Clearly, the
time spent moving around

the pocket will depend on the
pocket width.

If the steam jet is directed
to the middle of the single
pockets, as in fig 88(C), it
will be more likely to flow
outwards, especially if the
pockets are quite shallow.
However, if the edge of the
pocket is angled backwards
relative to the direction of
travel of the pocket, as in the
Sperry rotor and as shown in
fig 89(A), then the steam will
be encouraged to remain in
the pocket and flow around
its curve. Also, steam that
does escape radially will tend
to leave partly in the reverse
direction to the movement of
the pocket and that will favour
transfer of power to the rotor.
If the edge is aligned with a
radius of the rotor (see fig
89(B)) then it will be easier
for steam to escape radially
and such steam will leave

STEAM TURBINES |

D

Geometry and methods used to machine simple pockets
in turbine wheels. Blue lines are radii from centre of

the rotor through the inner corner of the pocket. The
grey shapes represent milling cutters. Red arrows
indicate axis of cutter rotation and black arrows denote
direction of feed. A: Dove-tail type cutter as used in

ref 82; B: Plain end mill with pocket edge aligned to a
radius; C: Plain end mill as used in ref 86; D: Plain end
mill as used as in refs 84 and 85.

with the same tangential
velocity as the rotor, which

is less favourable. The worst
case would be if the edge is
angled forwards as in figs
89(C) and 89(D), since that
would increase the tendency
for steam to leave the pocket
radially and, when it does

so, it will have a tangential
velocity in the same direction
as and faster than the rotor
movement. However, by
ensuring there is a very small
radial clearance between

a rotor and its housing,
escape of steam from the
pockets might be reduced, as
discussed below.

Design and manufacture
of model turbine rotors
Amongst the published
model Riedler-Stumpf

type rotors of which I am

aware, the ones which most

closely resemble the origin
Riedler-Stumpf design are

al

the impressive rotors made

by Mr. Southworth for his
5 inch gauge locomotive

Turbo (photo 64, ref 81). |
assume the nozzles in Mr

Southworth's turbines were

directed down one side of

the pockets, but this was not

clear to me from reading hi

S

articles. He cut each pocket
in three stages. Firstly, a slot

was cut with a narrow end
mill (fig 90(A)) to form the
clearance for the shank of
the cutter to be used in the
next step. In this next step,
it appears he used a small

Woodruff cutter to machine

out the pockets (fig 90(B)).
Finally, the edge of each
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First two stages in machining the pockets
of the rotors shown in photo 64.

pocket was chamfered to

give smoother steam flow.

Mr Southworth's rotors were
relatively large in diameter
(4.5 inches) and that made it
easier to cut a large number of
pockets. His rotor contained
40 pockets which equates to a
pitch of 9°.

Mr. Bamford's Stumpf-type
rotor (ref 80 and fig 91) was
machined using a flat-ended
%s inch diameter end mill, but
the information in his articles
does not specify the geometry
of the machining process
used. This gave pockets with
semi-circular bottoms, as in
the original Riedler-Stumpf
design. However, they lacked
any outside wall. It seems
clear that the steam jet was
directed down one side of
the pockets (see fig 91). This
was another fairly large rotor
with a diameter of 3 inches.

It contained just 25 pockets
giving a pitch of 14.4°. The
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pockets were machined
slightly to one side of the
rotor. | suspect they were
made like this to provide
gaps through which exhaust
steam could escape. Without
these gaps the pockets
would have been effectively
sealed because of the small
clearance between the rotor
disc and its housing.

The rotor described in
detail by Mr. Westbury (ref
82) resembled that of the
Sperry gyro rotor in that it
had crescent-shaped pockets
cut with a dove-tail cutter
(fig 89(A) and fig 92). It had
30 pockets giving a pitch of
12°. However, a seemingly
important difference was that
the nozzle was directed at
an angle towards one side of
the pockets with the intention
that steam would flow
smoothly around the curved
surface (fig 88(D)). This also
eliminated the counter-flow

NOZZLE POSITION
NOT TO SCALE

FETROL PUMP

g [z oy TPUT

COUPLING

i QAT

(copied from ref 80).

Turbine designed and built by Mr Bamford

loss since the steam flow was
unidirectional. As in the Sperry
rotor, the bottom surfaces
of Mr Westbury's pockets
were angled backwards
relative to a radial line and
that encouraged the steam
to remain in the pockets and
steam that left radially did
so in a slightly backwards
direction relative to the
movement of the pockets.
However, Mr Westbury's
turbine seems like a hybrid
between a Stumpf-type design
and a true bladed design since
the pockets extended to both
sides of the rotor.

Mr Bender (ref 83) initially
used a plain end mill to
cut pockets for his turbine,
similarly to Mr Bamford. But
in this case it was explained
how the cutter was oriented
relative to the disc and it can
be seen that each pocket
had an edge that was angled
forwards, as shown in fig
89(C) and fig 93(A) and 93(B).
Later he used an end mill
with a groove ground around
its circumference near the
end. This resulted in a ridge

being left around the edge
of each pocket (fig 93(C)).
The ridge presumably helped
retain steam in the pocket
and directed steam that did
escape in a more favourable
direction. He reported a
definite improvement in
performance using this
version of his turbine. His
pockets were off-centre on the
edge of the wheel (fig 93(A)),
as in Mr Bamford'’s turbine,
but it is not clear to me
whether he also directed the
steam down one side of the
pockets or into their centre.

Rotor from a small turbogenerator made
by Mr. Timms (copied from ref 84).

Model Engineer 14 February 2020



Miniature turbogenerators
A few past articles

have described small
turbogenerators for
attachment to a larger model
railway locomotive. These
were based on Stumpf-type
rotors with pockets machined
using plain square-ended
milling cutters. Mr Timms and
Mr Rowbottom (refs 84 and
85) both oriented their cutters
at 90° to the orientation used
by Mr Bender, as illustrated by
fig 89(D). This resulted in their
pockets not only lacking any
outer walls but also in being
flat bottomed (see photo

65). Consequently, the steam
jet would have impacted
against the flat surface (fig
88(E)) without any curve to
re-direct its flow. These rotors

contained only 12 pockets (i.e.

pocket pitch was 30°).

Use of plain end mills
to cut the pockets places
restrictions on the number
of pockets and on their
geometry. As explained
above, for best efficiency the
edge of the pocket should be
angled backwards relative
to the direction of rotation.
However, using a plain end
mill in a manner that gives a
backwardly directed pocket
edge, or even one aligned
with a radius, means that
few pockets can be fitted in
around the circumference
of the rotor (see fig 89(B)).
Mr MacMahon (ref 86) was
able to fit in 30 pockets by
angling his cutter at 45° to a
radius (fig 89(C)). However,
that resulted in the edge of
the pockets being angled
forwards by 45°, which would
encourage escape of steam
from the pocket and steam
that did leave radially would
do so at an unfavourable
angle. However, as discussed
at the outset, it seems
impossible to predict if the
gain in efficiency from having
more pockets is greater than
the loss in efficiency due to
their forwardly directed edges.
The radial clearance between
rotor and casing was fairly
small at 0.005 inch and that
may have helped retain steam
in the pockets. It would be
interesting to know if reducing
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Turbine rotor
designed by Mr
Westhury and his
set-up for machining
the pockets (copied
from ref 82).

the clearance further could
improve performance.

Optimising efficiency

It seems that one way to

improve efficiency of a

Stumpf-type turbine could

be to increase the number

of pockets (i.e. decrease the

pitch). This is the approach

described in a very interesting

series of posts on the

Model Engineer forum by

Byron Hanchett who is also

undertaking the important task

of measuring power output

of his turbine in relation to

changes in design (ref 87). He

has compared the efficiency

of Stumpf-type wheels with

24 and 48 open pockets. The

wheels were 0.875 and 0.892

inches in diameter respectively

and had equal sized nozzles

which were directed down one

side of the pockets i.e. smaller

versions of Mr Bamford's rotor.
The increase in pocket

number decreased the pitch

end mill

his rotor pockets (ref 83).

Methods used by Mr Bender to cut

from 15° to 7.5° and was
associated with a marked
increase in efficiency. Byron
has told me that, for his
standard test condition with
compressed air, he estimated
the power output to have

increased from 0.9t0 1.2
Watts. He has also made a
slightly larger rotor (1.226
inches diameter) with 60
pockets so the pitch was
decreased further to 6°. Under

the same test conditions >
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as before, the output of this
turbine was higher still, at 1.9
Watts. It is possible that these
improvements in efficiency
could have been partly due to
other small differences in the
designs of the turbines but the
results are the best indication
we have of how design of a
Stumpf-type turbine affects
performance. The last turbine
wheel had 2 rows of pockets
so as to facilitate experiments
with velocity compounding.
Under certain conditions this
gave a further small increase
in output.

True Riedler-Stumpf type
pockets could be cut in small
sized turbine wheels but that
would require the use of very
small Woodruff (keyseat) type
cutters. Apparently, cutters
just ¥ inch diameter and 0.02
inch thick are commercially
available. The outer wall of
such pockets would prevent
radial escape of steam and
that should improve efficiency.
However, the presence of the
outer wall would also mean
the steam had to flow into
a very narrow crevice in the
wheel and that could increase
frictional loss. In this context
it is very interesting that, in his
forum posts, Byron Hanchett
(ref 87) wrote that, based on
his results, he believes open
pockets can be as efficient
as pockets with an outer
wall, especially when the
clearance between the rotor
and the casing is very small.
As discussed above, a small
radial clearance should help
retain steam in open pockets,
regardless of the angle at
which they were cut.

Reverse turbine

pockets and blades

To run backwards, Mr
Southworth's Turbo locomotive
initially had a reverse turbine
wheel mounted on the same
shaft as the forward wheel. In
other versions of his rotors, he
cut two rows of pockets facing
in opposite directions in one
rotor disc (photo 64). In both
cases, steam was directed

at the pockets from nozzles
pointing in opposite directions
and so forward or reverse was
determined by which nozzle
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was supplied with steam. A
similar strategy was adopted
by Werner Jeggli (ref 88) in his
gauge 1 model of LMS 6202
(Turbomotive). He drilled a ring
of simple angled holes through
the rotor disc of the main
turbine. These could be acted
upon by a jet of steam from a
second nozzle to provide low-
power reverse.

This type of reversing
arrangement is very
convenient but it probably
comes with a loss of efficiency
when running forwards. As
was discussed in part 17, in
model turbines, at most only
a few blades (or pockets)
contribute to power output
at any one moment and the
others cause drag on the rotor
(fannage). It seems likely that
blades or pockets facing in the
reverse direction will be even
more effective at causing drag
since they can act as scoops
which cause turbulence.
Therefore, when reverse
pockets or blades are attached
to the main forward turbine
rotor, every one of them will act
as an additional brake all the
time the turbine is spinning in
the forward direction.

The practice of having the
reverse turbine mounted on
the same shaft as one of the
forward turbines was first
introduced by Sir Charles
Parsons and it became
standard practice for full-size
marine turbines. However, such
reverse turbines were always
located at the exhaust end
of the low pressure forward
turbine. These low pressure
turbines always exhausted into
a high efficiency condenser.
Therefore, when a ship was
moving forwards the reverse

blades rotated in a high
vacuum and so experienced
very little drag.

In the full-size locomotive
LMS 6202 there was no
condenser and reversing was
achieved using a separate
small turbine which was
normally disconnected from
the wheels. When reverse was
required, this turbine had to be
mechanically engaged whilst
the locomotive was stationary.
In ships, the much higher
powers that were generally
involved, together with the
need to frequently change
direction while manoeuvring,
made it impractical to use
a drive that was engaged/
disengaged mechanically.
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®To be continued.

NEXT TIME

My final article in this series
will discuss safety concerns
when operating high speed
turbines and also will look
at methods used to make
turbine blades.
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A New GWR Pannier ...

Doug
Hewson
decides
that LBSC's
well-known
GWR pannier tank design
needs a make-over.

Continued from p. 173
M.E.4630, 17 January 2020

s

Front of the linkage.
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Drain cock lever (just peeping out from beh

ow, this locomotive has
N not been designed with
any proper cylinder drain
cocks so | thought that | would
include some in my design.
This took quite a lot of thinking
about with having the steam
chests below the cylinders
and not having a lot of room to
play with. Anyway, for what it is
worth here they are.
| have kept the operating
mechanism the same as
on the full-size engine so it
should not look any different
from the outside and it does
mean that you will be able to
see the steam issuing from
the cylinder drain pipes in
the correct place. | have also
designed the cylinder drains
with their proper kick down
lever to release them. | have to
admit that it was a bit difficult
designing this arrangement
when it would have been much
easier if the cylinders had not
been upside down but there
we go.

N . "" "_.‘;

ind the springs).

| think that | have designed
the best arrangement possible
and at least everything has
ended up in the right place.
| have included photos 115
and 116 to give you an idea of
what the arrangement should
look like. However, | have seen
some pannier tanks with the
cylinder drain cock lever at the
opposite side of the reverser
but the less said about that the
better really. The photographs
which | have shown are of
9681 on the Dean Forest
Railway so you can go and
have a look at those if you like.
Photograph 115 shows the
kick down lever in relation to
the reverser and photo 116 is
a better photo of the little lever
itself which I didn't think you
would see very well in the first
photograph.

Now we come to the linkage,
which | have copied as far as
possible so that at least it will
look right from outside and the
lever will enhance the cab a

A i

The linkage is taken up to platform level.

Better view of the drain cock lever.

little if nothing else. The original
Pansy just has a single drain
cock in the underside of the of
the bottom cover plate but | just
like to see the drain cocks open
properly when a train sets off.
Just one of my little quirks - it is
all part of the scene, the same
as going to a water column!
(We have six water columns on
our little railway so plenty to
choose from.)

Photograph 117 shows the
connection of the link to the
rear of the locomotive to the
cross bar which engages with
the drain cock operating gear
and photo 118 shows the
crank which takes the rod up
to just above the side platform
level. All of this information
is shown on the drawings but
| just thought | would give a
run down on all the linkage.
Photograph 119 shows the
little crank mounted on the
middle right hand splasher
which takes the drain cock
operating rod to the lever in
the cab.

Photograph 120 is a front
on view of the cylinder drain
cocks with the view towards
the front of the engine.
Photograph 121 is the
opposite view looking towards
the rear of the locomotive.
This view shows the arms
which operate the cylinder
drains by pressing the sprung
loaded plungers on the
cocks, which are a standard
GWR fitting. Also shown on
the photograph is the main
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cross shaft which connects
everything together.

I made all the parts for
the lever some time ago as
| thought that it was such a
nice little job. However, this
was before my little ‘hiccough’
and, unfortunately, | have not
been able to do much about it

since so | thought | would write

about it instead. Photograph
122 shows all the bits laid out
and is my attempt to produce
something which looks as
near as possible as | could get
to the fittings on the full size
locomotive. Photograph 123
is another view of the lever
shown back to front so that
you can see the kick down

catch which releases the spring

loaded cocks. Photograph 124
is the view from the other side
showing the lever ready for
bolting down to the centre of
the right hand rear splasher

in the cab which should be
positioned to line up with the
rod from the last crank on the
middle splasher.

Now you will have the make
up four short lengths of s
inch pipe with a little banjo
connection on one end and
a fitting on the bottom end
into which you can screw
the cylinder drain cocks. The
reason | said that the bottom
end just needs to be a light
push fit into the lower bracket
is that it will not require any
other securing once you have
got the banjo joint screwed
into the bracket under the
cylinder block.

You will now have to make a
pair of push rods from %¢ inch
x 20swg strip. Now, | always
keep a stock of such strip in
all sorts of sizes from % inch
x 20swg up to ¥z inch x 16swg
and it comes in very useful for
all sorts of jobs such as this.
If you see your friendly sheet
metal worker he will cut it up
for you for a very reasonable
sum - otherwise you can buy
it ready cut from The Steam
Workshop. Anyway, all | can
say is that you will need lots
of it and also for the next job
which will be all the sanding
gear rods!

The two guides on each
rod will need to be a good
running fit for the %s inch
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Another view of the drain cocks, looking backwards.

123

Showing the kick down catch.

rod so make sure that these
have all the burrs removed
from the edges. You will then
need a couple of right angled
brackets to fit each of these
guides to the underside of

the cylinder block. There

are now three little shafts to
make, as on the drawings. The

Component parts of the operating lever.

124

The complete operating lever.

collars can be retained with
s inch taper pins. There is
also a small tension spring to
incorporate into the system
somewhere and as long as
you get it pulling in the right

for it, as you will see, so that
completes the cylinder drains.

®To be continued.

direction it does not matter NEXT TIME
too much where it goes. | have We move on to the
suggested a suitable place brake gear.
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Buck invites
us back for
a further
tour of the
Magdalen Road garden
railway.

Continued from p.246
M.E. 4631, 31 January 2020
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Frames after painting. The horizontal stretcher that is
prominent in the photo is a late addition that I provided to
provide a robust support for the vacuum brake cylinder.

Work gets underway
on the chassis

On completion of the
refurbishment of the A3, |
turned my attention to the
chassis of the A4. | was
presented with even more

problems than | had expected.

On stripping down, the
frames were revealed to be
pretty good except that they
were profiled for the A3, not
the A4, but | could live with
that. A mixture of brass and
aluminium stretchers would
not be my preference but my
early fears that blind tapped
holes in the aluminium would
easily strip were not realised.
However, a number of tapped
holes in the brass did strip
requiring M3 studding to be
Loctited in. The inner frames
under the firebox and cab did
not allow any side play for the
Cartazzi trailing axle so | had
to mill % inch off each side of
the drag box, bend the inner

Another view of the frames, at a later stage of assembly,
showing the crank axle and the inside cylinder connecting
rod with the Gresley pattern big end prominent.

frames in to suit and provide
corresponding % inch thick
packs to the spacers between
inner and out frames. | was
surprised by the difference
that that apparently small
modification made.

Incidentally, as work
proceeded it became evident
that Winson must have made
extensive use of Don Young's
Doncaster design, for which
he provided comprehensive
drawings and build notes in his
magazine Locomotives Large
and Small (LLAS), as a basis for
the model.

With the frames re-
assembled and painted
(photo 48), things started
to go seriously wrong. | had
known from the start that the
tyre profile on all the wheels
was incorrect and the rims
of the bogie wheels were
incorrectly of the LMS/BR
‘V' profile. The latter defect
was remedied by machining

N One of the coupled wheelsets in the assembly jig.

PART 5

Magdalen Road Revisited

replacement castings of the
correct profile, but the driving
and coupled wheels presented
a bigger challenge because
the diameter over the flanges
was about 4 inch too large

to enable the wheelsets to be
mounted between centres on
the ML7-R. After much thought
| packed up the tailstock by 4
inch, mounted the wheelsets
between centres and
machined off the minimum
amount from each wheel
necessary to enable the wheel
set to be mounted between
centres with the tailstock in its
normal position. Unfortunately,
when | set up the wheelsets to
reprofile the tyres it transpired
that the centres were not
concentric with the axles. The
only remedy was to remove
the wheels from the original
axles, make new axles, fit the
axleboxes, bond the wheels to
the new axles and then profile
the tyres.

The original crank axle
had been machined from the
solid and, after some heart
searching over the incorrect
shape of the crank webs, |
retained the webs and crank
pin and bonded in extensions
to form the journals and wheel
seats (photo 49). This did, at
least, enable me to remove
the feed pump eccentric
which fitted poorly and was
held by a grub screw that was
impossible to tighten. | had in
any case decided to dispense
with the feed pump which
was of very crude design and
construction.

It was only when | removed
the driving and coupled wheel
axleboxes that | discovered
that they contained sealed
needle roller bearings, which
explained why no provision
had been made for lubrication
of the journals. Unlike, |
believe, the later Modelworks
offerings, the bogie and
trailing wheel axles do not
run in roller bearings and as
no provision had been made >
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for lubrication | provided oil
reservoirs (machined in the
top of the bogie axleboxes,
mounted externally on the
Cartazzi boxes) and drilled oil
ways to the horn cheeks and
journals. To achieve sensible
running fits for the Cartazzi
boxes, | had to screw liners to
the hornblocks. I also had to
silver solder in plugs, then re-
bore the Cartazzi boxes to get
the correct alignment of the
trailing axle.

I made and fitted new
crankpins, including those
for the driving wheels with
the correct square seating
for the return crank. These
were bonded with Loctite
using the very simple jig to
achieve the correct angularity
as described by Don Young in
his construction articles for
Doncaster in LLAS.

| have to say that my jig
for ‘quartering’ the wheels
(photo 50) on the axle was a
bit cumbersome, especially
when offering up the long
crankpins on the driving
wheels and ensuring that the
middle cylinder crank was in
the correct place. Although |
did several dry run practices in
positioning the wheels on the
axle and tightening up the side
plate of the jig, the process
was a bit nerve wracking when
it all had to be completed
before the Loctite set while, at
the same time, making sure
that the adhesive did not get
to the axleboxes. If | was doing
it again, | would use a much
simpler jig. Also the use of
plain, split axleboxes would
allow them to be separated
from the axle while the wheels
are being bonded.

The trailing wheels were
about ' inch over scale
diameter, but fortunately
there was sufficient material
in the rim to allow them to be
machined down to the correct
diameter.

The leaf springs to the
driving and coupled axles
were, in principle, a reasonable
approximation to the full size
detail. However, the spring
leaves were made of some sort
of composite material which
snapped when flexed. | made
and fitted new buckles and
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leaf springs (photo 51). | used
unhardened and tempered
spring steel for all of the
leaves. | also replaced the
spring leaves for the Cartazzi
axleboxes but retained the
original buckles (photo 52).
Oil boxes were provided to
feed the axle and the Cartazzi
slides.

The cylinders had been
machined from cast iron
billets and in that respect they
were generally satisfactory.
However

Coupled wheel spring assembly. The original longitudinal pin, which is hidden
behind the hornstay, allows the axle to tilt. The new transverse pin, with split

pin retainer prominent in the photo, ensures that the load on the spring is

+ One of the piston valve liners
was loose.

* The ports in the liners
comprised drilled circular
holes.

* The cylinder covers

registered poorly with the

bores so proper alignment of
the piston rods and slide bars
was impossible.

There were insufficient and

poorly fitted bolts to attach

the covers to the cylinder
block. (Some threads were
stripped and there were
various oversize holes in both
the blocks and covers).

The piston rod and valve

spindle end connections (to

piston, main crosshead and
valve spindle crossheads)

were not fit for purpose due
to the use of coarse threads

that were impossible to align
and no means of locking was
provided.

+ Piston rod and valve spindle
glands were not fit for
purpose, also due to the
use of coarse threads, and
were only possible to align
because of oversize bores in
the gland nuts.

* The piston valve bobbins
were all of different lengths.

* The piston valve rings were
not fit for purpose and
jammed in the liners.

« Valve spindle guide supports
were out of alignment.

* Every fastener was an
M3 setscrew, irrespective
of whether that size was
suitable for its purpose.

a
™ | o

equally shared by each of the two spring hangers.

The detailing of the steam
chests did not match the Don
Young layout with resulting
reduced longitudinal clearances
for the piston valve bobbins,
the various lengths of which
| corrected to match Don's
drawing - of which more later.

| regret not machining away
some of the surplus metal on
the outside and underside of
each outside cylinder block.
This would have allowed the
insertion of some insulation
between the block and the
cylinder cladding.

The rebuilding comprised
major surgery to - or
replacement of - nearly all of
the components listed above
plus complete replacement of

Trailing axle showing Cartazzi axlebox and leaf springing.

The upper oil box feeds the Cartazzi inclined slides and the
horncheeks. The lower oil box feeds the axle to the underside,
as it should, of the journal. The offside injector overflow pipe is
visible below the footstep. The pipes behind the trailing wheel
are the vacuum brake train pipe (lower) and connecting pipe
between the vacuum reservoirs on engine and tender (upper).

Motion details 2. Compare this with photo 31.
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piston rods, crossheads and
slide bars (photos 53 and 54).
M3 fasteners were retained
where appropriate, although
changed to stainless steel for
cylinder covers, but traditional
BA fasteners were introduced
where | deemed the original
fasteners to be unsuitable. For
example the cylinders are now
bolted to the frames with 4BA
fasteners which approximate
to a close tolerance fit in the
original holes.

The valve rings and gland
packing were replaced with
PTFE (photo 55); the first time
I have done this (although
as earlier described | had
successfully used this material
for the regulator valve in the
Stirling Single) and it will be
interesting to see how they
perform under steam. It would
have been preferable to have
squared up the ports in the
liners, but this would have
required all six liners to be
removed and | baulked at that.
It is sometimes difficult to
know where to draw the line on
a project such as this.

I also used PTFE in the drain
cocks, the original bodies of
which | retained (photo 56)
but with modified operation
from the cab via levers and
Bowden cable (photos 57
and 58). | made a mistake
in not lubricating the cable
with graphite powder before
assembly with the result
that movement is very stiff;
replacement with steam
operated cocks may be
worthwhile in the future.

In Don Young's Doncaster
design, the exhaust pipework
is integral in the very complex,
inside cylinder casting. Given
that these components were

Exhaust steam passages.

www.model-engineer.co.uk

Piston valve bobbin, after lengthening to match the near side
cylinder ports, with PTFE ‘rings’ which control steam entry and
exit. The original rings can be seen in the background. The

Jig that | used to determine the actual port positions is in the

foreground.

No 4497: In the middle of the photo can be seen the crank where the rﬁechanical

L —

drain cock linkage changes to a Bowden cable. The springs return the drain cocks
to the ‘closed’ position. Also in the picture can be seen the manifold where the
single feeds from the two mechanical lubricators split into three feeds, one for
each cylinder. 0il feeds to hornblocks, inside cylinder slide bars, and weighshaft
bearings are accessed through the hatches in the streamlined casing.

machined from the solid,
Winson had to come up with
something different and

I think they came up with
quite an elegant solution.
Unfortunately | had to replace
it all - including providing a
blower cap and connection

to the rear blast pipe (photos
59 and 60) - because it had
been badly executed. Similarly,
the simple arrangement of
the live steam passages to
the outside cylinders through
the smokebox saddle, which

had been machined from
aluminium, was let down by
poor details and the execution
was unsatisfactory. | enlarged
the diameter of the steam
passages by as much as

was practicably possible and
provided new connections,
both for the superheater in and
the cylinders out, as shown

in photo 60. As originally
arranged, both had flanged
connections to be secured
with two M3 setscrews and |
considered that the chances

e

View on smokehox saddle showing live steam connections from superheater to saddle.

Underside of cylinders showing the drain cocks and operating
linkage. The pistons are in the ‘closed’ position. The PTFE
insert in the piston has an annular groove which, when in the
‘open’ position, lines up with the passage in the body.

GARDEN RAILWAY

Cah view showing the drain cock
operating level bracketed off the cab side
sheet. Also prominent are the vacuum
gauges for train pipe and reservoir. The
lever projecting above the cab floor
controls the ashpan damper.

of achieving steam tight joints
were remote; especially as
the superheater connections
required the insertion and
tightening of setscrews that
were impossible to access in
the smokebox.

| also introduced a
passage through the saddle

E—

——
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for lubrication of the inside
cylinder. Provision was made
for lubrication of the outside
cylinders by tapping into the
connectors between saddle
and each cylinder (photo 61).
The three oil lines are as near
equal length as possible and
a check valve was provided in
each line, complemented by
two further check valves at the
manifold where the feed from
the two lubricators branched
into separate feeds for each
cylinder, as can be seen in
photo 57.

Close examination of the
original motion revealed that
although, with the exception
of the return cranks, the radius
rods and inside connecting rod,
parts closely approximated to
the Don Young dimensions,
it had been very poorly
executed and at one stage
| considered replacing the
lot. I did make a new inside
connecting rod, the big end of
which bore no resemblance
to the Gresley design. | also
replaced the expansion links
which were originally of brass
construction, with new steel
components.

I had hoped to modify
the motion brackets so that
the outer expansion link
trunnion supports could be
removed; thereby allowing
the whole expansion link
assembly (with radius rod
attached) to be removed as
a unit (as is possible for the
A3). Unfortunately, the work
required to do this would have
had an unacceptable effect
on the strength and stiffness
of the outer support, and
clearances were inadequate to

Live steam connection from saddle to outside
cylinder showing also oil feed and check valve.

Winson must have made extensive use of

Don Young’s Doncaster design, for which he

provided comprehensive drawings and build

notes in his magazine Locomotives Large and Small,

as a basis for the model.

allow the necessary stiffening
to be added. The expansion
links therefore need to be
dismantled in situ in order to
release the radius rods, if any
attention is required.

I made new return cranks
to match the square seating
on the crank pins (photo
62). For all of the other
components the end milled
fluting was corrected using a
Woodruff cutter. Brass bushes,
if provided, fell out during
stripping (they were, in almost

all cases, ineffectively bonded
in) and were replaced by new
bushes with appropriate press
fit. Oil holes were plugged,
silver soldered and re-drilled
and, in the case of the coupling
and connecting rods, provided
with screwed in oil cups also
shown in photo 62.

I thought the motion
pins were an abomination.
Floating pins, each retained
solely by a split pin, are not
only non prototypical but
also unnecessarily double

Return crank and more motion details.

the amount of lost motion

due to the initial clearance
and subsequent wear in
service. Where such pins were
provided, as on the radius
rods, the eccentric rods, the
combination levers and the
union links, not to mention

the two to one gear, | silver
soldered plugs into the original
fork ends, re-drilled them and
tapped one leg of the fork to
receive a shouldered threaded
pin. Arguably, this has made
lubrication more problematical
for some of the pins in the 2:1
gear (photos 63 and 64).

The two mechanical
lubricators use the
conventional ratchet and pawl
type of drive and are driven by a
return crank on the rear coupled
wheel on the fireman’s side.
The drive arm of each lubricator
is connected via a single shaft
to a single drive arm that is
connected via a cranked rod to
the return crank. The swing of
this arm is constrained by the

Two to one gear to drive middle cylinder valve, showing also gravity oil
feeds to inside cylinder valve crosshead and bogie pivot pin.
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Enlarged detail of valve crosshead.
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spacing between the lubricator
tanks and is scarcely enough
for the pawls to click over the
ratchets. To ensure that the
maximum achievable swing
was achieved, the throw of

the return crank is arranged to
cause the possible swing to be
slightly exceeded. The cranked
drive rod incorporates a simple
lost motion device via two bolts
in slotted holes to ensure that

the actual swing of the drive
arm is the maximum that can
be accommodated without
causing damage (photo 65).

I may replace the ratchet and
pawl mechanisms with roller
clutches.

I made and fitted new steel
lifting arms for the weigh
shaft because the originals,
of brass, had a sloppy fit on
the squared ends of the shaft,
and | replaced the reversing
rod, which was obviously
proportioned for an A3, not
an A4. My method of making
the square holes was to
machine, on the mill, a pair
of BMS angles to form, when

Mechanical lubricator drive.

offered up to each other, the
required close tolerance fit
(and it must permit absolutely
no movement) on the weigh
shaft. The angles were then
silver soldered together.

The resulting thick walled

Stage 1

|
1
|
I \
- =4 T‘ -+ - ﬁ\ - - [> Machine workpiece to diameter [> - -
\ 1

Solder workpiece into lifting link using silver solder foil

Machine two angles to close tolerance fit on square shaft

>Solderjoints between angles using silver solder foil

Method Of Forming Square Hole In Lifting Link

www.model-engineer.co.uk

GARDEN RAILWAY

square box section was
then machined to an outside
diameter that matched a
corresponding hole in each
of the lifting arms (fig 3). The
square hole was then soldered
into the pair of lifting links in a
simple jig to ensure common
alignment, before splitting
and machining of each link
to finished width. | used
silver solder foil inserted into
the joint during assembly; a
technique that | use frequently
for soldered joints. The
reverser stand required little
modification, the main tasks
being to make a new main
bearing and cross shaft - see
later - and off-set crank, and to
enlarge the base and arrange
adequately robust fixings to
the main framing (photo 66).
On completion of the
valve gear, but with the valve
bobbins only approximately
positioned on the spindles,
| connected up the air
compressor. To my relief, it
turned over at about 60psi,
albeit very ‘lumpily’, in both
forward and reverse gear. It
was only a few revolutions
and required assistance to get
it started, but this was very
encouraging and gave me
additional incentive to get on
with setting the valves.

®To be continued.

Reverser. Not visible are the stops that
determine full forward and reverse
gears. The fit up between the cranks
and the cross shaft had to be perfect to
prevent unacceptable ‘waggling’ of the
lifting links.
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Book Review

Bassett-Lowke Art: The Making of an Identity
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Published by The Charles
Rennie Mackintosh House,
78 Derngate, Northampton
NN1 1UH (www.78derngate.
org.uk),£7.50 +£3 P&P. 8.25
x 5.75 in, 83pp full colour
throughout, softback glossy
colour cover.
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with a slight bias; in the late

70s and early 80s | worked
for the late lamented Beatties
of London Ltd at 112 High
Holborn, London WC1 and we
frequently had visitors asking
if we were anything to do with
Bassett-Lowke because that
very building had been their
London HQ. Ever since then |
have been delighted to know
that the name lives on and
that the company'’s products,
loved and admired in their time
by a faithful clientele, are now
highly prized collectors’ items
appreciated for the quality they
represent.

The first impression on
opening this profusely
illustrated volume is that
Christine Sanderson really
knows her stuff! As a guide
at the 78 Derngate museum
and charity in Northampton
she has compiled a mass of
information on the company,
a taste of which is contained
between its covers.

Wenman Joseph Bassett
Lowke knew what style was
and added a new layer of
sophistication to our pastime.
Such was his influence in life
that his house New Ways was
designed by the influential
architect Peter Behrens in
1926 and is now a Grade II*
listed building.

His legacy also lives on
through a charity that has
restored and now maintains
the company’s original HQ at
78 Derngate, Northampton,
designed by Charles Rennie
Mackintosh, an architect and
designer of world renown at the
time and still much revered a
century later. This charity has
published the title reviewed
here, by Christine Sanderson, a
guide for 15 years at Derngate
and evidently an expert in
her field. Having read it and
looked at the artworks she
writes about and illustrates, it
surprises me that this subject

I confess to coming to this

has not been covered before
and | am glad that she has put
this to rights.

At first appearing a
somewhat arcane subject for
a book, this publication tells a
fascinating and unique story
about the business through
its artwork used in catalogues
and other publications and is
far more than a dry listing of
catalogues for the hardened
collector. Much in the vein
of the great man himself,
the cover gives the secret
away; just like those classy
catalogues, there is much more
to this than at first meets the
eye and this is a book that will
interest a far wider audience
than hobbyists alone.

Christine Sanderson takes
a chronological look at
the catalogues and books
produced for Bassett-Lowke
from their first decade all the
way into the 1950s, providing
interesting background
information on many aspects
of the business.

W.J. Bassett-Lowke started
his company when the world
was poised to enter the 20t
century and at that time,
apart from custom-built
commissions for the very
wealthy, model railways aimed
at the wider public were toys
sold by retailers through set
selections of items supplied by
warehouses, listed in generic
catalogues whose front page
was designed to be overprinted
with the retailer's name -
something that happens
still today in the stationery
business for instance.

While Bassett-Lowke's first
catalogue was one of these
generic issues, his visit to the
Paris Exhibition of 1900 would
change the future of the model
railway and model engineering
field and that is where the
subject of this book steps into
the company'’s story. At the
exhibition, Bassett-Lowke was
struck by the quality of models

Christine Sanderson

mainly from German makers
based in Nuremberg, made
from soldered tinplate rather
than the lacquered brass of
British makers.

Astute as always, he realised
that this was something very
new and he thought that better
off British customers could
go for these, especially if they
were painted in British liveries;
there could be a business here
but he would have to think
up a way to get his products
noticed and accepted by his
target audience, many of whom
would not otherwise give
the idea of models a second
glance. He took the plunge
and immediately ordered some
stock from suppliers at the
exhibition.

Innovative products need an
innovative marketing strategy
and he knew that he could
present his miniatures not as
children'’s toys but as models
and aim them at adults and
mature youngsters. In order
to succeed at this, marketing
these high quality products
would require something
more sophisticated than the
established norm of overprinted
generic catalogues; his classy
clients would only respond to
a classy catalogue - something
stylish basically. ‘Chocolate
box’ type illustrations were not
for him. ‘Less is more’ could
be the answer and there was
anew trend in art that was
inexpensive to produce but
stylish at the same time. It
could be basic but that didn't
mean that it had to look cheap
- no sir. This was the luxury
goods end of the market.

The serious side of model
railways and modelmaking as
hobby had just been born.

While Mao’s attitude that
‘quantity has a quality all of
its own’ may have appealed
to the mass makers of British
toys towards the end of the
19 century, Bassett-Lowke’s
new 20% century approach was
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more like that of his aimed for
clientele — ‘quality doesn't have
to shout to be noticed’ - and
no doubt he was well aware
that first impressions count.
This meant that the covers
of his catalogues would have
to express such a viewpoint,
which is where the subject
of this lovely little volume
comes into the company'’s
life story. The style of the
covers continued within each
catalogue’s pages and, as
printing developed, he kept up
with the latest ideas and styles,
including photographs from
various sources within each
publication.

Cladding the catalogues
in ‘art’ covers conveyed the
notion to his clientele that his
products were high quality
luxury goods and frequent
reissues of the catalogues, with
new covers and referring back
to previous editions, helped
keep his products in the minds
and eyes of his customers. A
wide range of these covers is
shown in the book.

Quality has and always
will be important to the
discerning customer and

Bassett-Lowke’s products
lived up to the reputation he
was striving to build. Indeed,
our very own founder Percival
Marshall positively reviewed
Bassett-Lowke's legendary
Bing-manufactured LNWR Black
Prince locomotive model in
these pages in February 1901.
His review led to a number of
orders from readers that helped
to grow the fledgling company.

Wenman Bassett-Lowke was
as well versed in the world of
design as of engineering and,
as his sales and company
grew, he entered and added
respectability to other branches
of the hobby and promoted
the professional modelmaking
side of his business, using
his beautifully produced
publications. He also cleverly
saw that model railway
enthusiasts don't always buy
model boats, cars, electrical
items or aircraft, so he listed
these in different catalogues,
each with its own stylish cover
and examples of all of these are
shown in this book.

The company was nothing
if not prolific; there are at
least 200 known catalogues

and hundreds more adverts in
magazines of the time, with
illustrations not only by W
B-L himself but by some of
the most famous artists of
the day, some of whom were
famous for their artwork on
full sized transport posters for
firms such as the LNER and
Imperial Airways. Within a few
years he had befriended many
of the movers and shakers of
the day in the art world and
the names who designed for
Bassett-Lowke included Cecil J.
Allen, Kenneth H. Cullen, Henry
Greenly, Ernest W. Twining and
Charles Rennie Mackintosh.
Bassett-Lowke's catalogues
were consistently stylish and
were kept there by these names
and many others, staying in
touch with the evolving trends
of the day.

They did amazingly
innovative things with
simple two or three colour
printing, blocks of colour and
silhouettes and you can see
it all here, an inspiration to
today's graphic artists.

Unsurprisingly, given the
range of influential artists of
the day employed by Bassett-

BOOK REVIEW |

Lowke, there is a fine selection
of rather attractive artwork

to be seen in this book and,
adding to this, the author puts
them all in context and gives us
a short chapter each on several
of these artists along with
examples of their work.

This book will definitely
appeal to those within the
collecting field, be it art
and design, advertising and
marketing, Art Deco decorative
art, model engineering or
model railways and even social
historians too. It will of course
also appeal to the professional
graphic artist, marketing and
branding expert as a useful
reference.

It says a lot that, a hundred
years on, we still look at
the prolific artwork from
this innovative man and his
team, admire his abilities
and associate him with high
quality he persistently strove
for, and for which he is still
justly famous. This handy little
volume does him justice.

Highly recommended; your
bookshelf deserves a copy and
you should read it too.

Mitch Barnes
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Stirling Engines

Dear Martin,

The Stirling engine rally

article in issue ME4628 (20th
December 2019) opened my
eyes. | have been modeling for
over 80 years and never realised
that Stirling engines were full-
size working engines, as most
at shows look like delicate
machines. Would it be possible
to have an article on the full-size
Stirling engines? A visit to the
Hereford waterworks museum
is a must for me this year.
Thanking you, Eric Sanders

Locomotive Oddity

Dear Martin,

In ME4627 (6th December
2019) Duncan Bell asked why
some ex GER J65 0-6-0 tank
locomotives ran as 2-4-0's with
the front coupling rod sections
removed. This was to improve
their ability to traverse sharp
track curvatures in shunting
yards such as found in various
docks systems which Duncan
mentions. The only reference |

have that refers to this change
is in ‘The Great Eastern Railway’
by Cecil J. Allen, published by
lan Allan 1955, which notes
that some of these modified
locomotives (ex GER class E22;
LNER class J65) worked for
some years between Fenchurch
Street and Blackwall where they
would have worked in several
small and cramped goods
yards and private sidings.

Mike Johns (Taunton)

Dear Martin,

| refer to the letter from
Duncan Bell in ME4627.
According to Part 8A of the
RCTS publication Locomotives
of the LNER, the reason for

the removal of the front side
rods on some J67 and J69
0-6-0T locomotives allocated
to work on the Kelvedon and
Tollesbury Light Railway was
to reduce wear and tear due to
the sharp curves on that line.
The same publication notes
that the similar but smaller
J65 0-6-0T's employed on the

Fenchurch Street to Blackwall
line frequently had their front
side rods removed; no reason

is given but it would not be
unreasonable to assume that
sharp curves were the reason.
J65’s with front rods removed
also worked a number of other
rural branches including the
Stoke Ferry, Eye and Mid Suffolk
Light Railway lines, and in the
docks at Ipswich, Yarmouth
and Lowestoft where curves
would have been of even tighter
radius. The Y4 class 0-4-0T
locomotives designed explicitly
for operating on tight curves,
although they never ventured
outside East London, had a 6
feet fixed wheelbase compared
with the 13 feet 4 inches of the
J65’s in 0-6-0T format and 7 feet
in 2-4-0T format. In the latter
configuration the frames ahead
of the driving axle would have
been able to flex unconstrained
by binding of the coupling rods
and consequent wear of the
bearings.

Best regards, Jeremy Buck
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The Barclay Well

Tanks of the Great

Terence
Holland
describes
and
constructs
two appealing, century
old locomotives.

Continued from p.183
M.E. 4630, 17 January 2020

motion g
and gear.
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This constructional series
addresses Andrew Barclay
0-4-0 and 0-6-0 narrow
gauge locomotives supplied
for use in the First World

War. Built without the use of
castings, the 0-4-0 design is
described as two versions; as-
built for the British Admiralty
in 1918 and as rebuilt and
currently running on the
Talyllyn Railway as their
locomotive No.6, Douglas. The
0-6-0 engines described were
built in 1917 and operated on
60 centimetre gauge track at
the Western Front in France.
These were small, spartan
machines of which only

25 were supplied and

none have survived into
preservation.

wPART 58

Side View of Original Engine

=+

Fig 183

Modifications required
for ACC No.1
Figure 183 is my general
arrangement drawing of ACC
No.T; i.e. Douglas ‘as built’
by Barclay’s in 1918 and
before restoration by the
Talyllyn Railway. The obvious
differences are the lack of the
extended cab, the absence of
running irons and the single
buffer/couplers. Surprisingly,
the 0-4-0 and 0-6-0 engines
were built with three drain
cocks each side, i.e. with a
central steam chest drain — an
unusual feature for narrow
gauge engines of such a
small and Spartan design. But
Barclay’s went one step further
when designing and building
the three engines for Bord na
Mona in Eire by fitting them
with piston valves!

To give some idea of
the diminutive size of the
Barclay 0-4-0s, Douglas on
the TR weighs in at 8 tons,
whereas Alco’s 4-8-8-4 Big Boy
locomotives, built for Union
Pacific in the States and the
biggest ever built, weighed
some 600!

| have not drawn a front
or rear view of ACC No.1, as
these drawings would not be

dissimilar to those of Douglas
- see figures 158 and 159
(M.E.4616, 5 July 2019).

As mentioned above, the
most obvious difference is
that there is no cab extension
and only one set of window
frames. Another significant
change is the lack of angle
iron guardrails protecting the
cylinders and valve gear. It
is not that apparent on the
drawings but ‘in the flesh’
these make a big difference to
the ‘look ' of the locomotive —
see photo 272, which shows
another view of my locomotive
before rebuilding.

Note that the nameplate in
fig 183 is drawn slightly short;
there should be equal spacing
each side of the bunker. The
completed plate should be 8
inches long and 1% inches
deep — see figure 153 (M.E.
4612, 10" May 2019). The
maker’s plates (see figure
151, same issue) are slightly
oversize and this was done
deliberately to make them
more obvious — artistic licence
one could say!

Photographs 273 and 274
show my locomotive as ACC
No.1 before rebuilding as
Douglas - note the plethora of
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Front View 6f ACC No.1.

whistles — they could definitely
hear me coming! There were,
however, a few other items
which were a bit ‘tongue in
cheek’, such as an incorrect
firehole door, two drain cocks
each side instead of three,
mechanical lubricator etc. etc.
It's a fairly long list...

Nameplates and

maker’s plates

Making these etched plates
was dealt with recently, so
there's not much more to say.
Photograph 275 shows the
engine plates on my unrebuilt
engine. The maker’s plates,
of course, will be the same as
those on Douglas, although
the rebuilt locomotive sports
new maker’s plates, which
are a bit closer to the original.
The lining operation and the
provision of a garter crest were
also dealt with recently.

www.model-engineer.co.uk

BARCLAY LOCOMOTIVE

Photograph 276 is another
view of Douglas on the TR
posing as ACC No.7; 100 years
after construction. Note the
pale colour used by Barclay's
as their ‘standard green’ and
the relatively complex yellow,
olive green and black lining.
The lack of the air pump next
to the smokebox means that,
to comply with regulations,

a Diesel has to ‘bring up the
rear’ and supply compressed
air for the train brakes (ref
57). However, apart from the
nameplates, colour scheme
and lack of running irons the
locomotive is still pretty much
our old friend Douglas!

Plates on the unrebuilt locomotive.

I'EEFJ’

Injector Position

Barclay Tracing number 37355
of 1917 specifies a ‘No.3 lifting
injector’ and the arrangement
on the drawing is as shown

in fig 184 and not as shown

--.-u v’ = - -=--\ - h_'__n.‘. -
ACC No.1 at Wharf Station ( TaIyIIyn Archive).
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in the general arrangement
fig 183. The arrangement in
fig 183, however, is ideal for
the model as it supplies the
maximum head of water from
the driver’s bunker and the
delivery pipes are quite short.

It would be difficult to
exactly reproduce the original
injector/feedpump/water valve
arrangement, mainly because
larger diameter pipes are
required on the model.

When the six engines
were built, they were fitted
with injectors only, so the
drawing detail regarding the
crosshead pump does not
apply. Photograph 277 is an
enhanced view of the final set
up when Nos. 1 and 2 were
photographed at Kilmarnock.

Note that, as with the water
arrangement on the 0-6-Os
(figures 180 and 181, M.E.
4630, 17* January 2020),
there is a lengthy flanged pipe
between the water valve and
the well tank. This could be
fitted with a tee and supplied
with water from the bunker,
with a cross pipe feeding the
opposite side through the well
tank, as suggested in figure
182 (same issue). The injector
could be mounted level with
the base of the bunker and

Layout on ACC No.1

=

Delivery

Boiler Non-return Valve

Schematic showing LHS Injector

Boiler

L

Steam

Tank Vent

Front Well
Tank

Left-hand
Bunker

—_—— =

Py Water Control
]

Fig 184

close to the bunker front and
not as shown in fig 183.

Figure 184 shows the injector
layout as deciphered from
the original Barclay drawing
(Tracing 37355), which shows
just about everything in layers!
However, working out that the
Barclay injectors were fitted
up this way is helped by a

Sandpipe

‘Bunker

Right-hand injector arrangement at Kilmarnock (author’s collection).
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Delivery

perusal of the only available
photograph (as far as | know),
taken at the Barclay works.
As can be seen in photo 272
my original position for the
injectors was not far from
that shown in fig 183. Using
the water supply arrangement
discussed above (fig 184), it
should be possible to get a
good representation of the
original system (water supplied
from the bunker, with a cross
pipe feeding the opposite side
through the well tank).

Things are a bit more
difficult with the layout for the
crosshead pump pipework
because, as far as | know,

no photographs exist of the
proposed installation. It is
difficult to understand the
system from the Barclay
drawing only (and believe me
I've tried!) so | have made no
attempt to provide a schematic.
The main problem is that the
general arrangement drawings
are incomplete with respect

to the pump system, and

the pipework shown is a bit
complex and layered with the
injector pipework from the
other side of the engine. ‘Twas
all a bit hypothetical anyway,
‘cus they weren't actually fitted
- so as Cole Porter once said
‘anything goes'

Feed to

Control Lever \_

Schematic for Pump
Bypass Cock

Boiler NRV

Fig 185

COCK BODY
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The sketch in fig 185 is my
interpretation of what the
Barclay pump bypass valve
may have been like. The valve
shown is a plug cock and is
similar to that indicated on the
GA drawing. The back of the
barrel is partially slotted so
that the outlet from the pump
is connected to the central
passage, regardless of the
position of the operating lever.
This slot connects via the
internal passage to the front of
the barrel, which links to either
the boiler non-return valve or to
the bypass return (the injector
suction from the well tank or,
in our case, from the bunker),
depending on the position
of the control lever. The
passageway could be drilled
and partially tapped, say 2BA,
and plugged with a suitably
sealed, threaded stud, which
would form part of the spring/
stud assembly holding the
plug into the body of the cock.
The other end of the barrel is
squared to take the push/pull
cab control lever.

Injector water valve

The design of any injector
water valve should ensure

that air cannot get in during
operation. Figure 186
illustrates a suitable valve
based on a typical cock design,
which, in service, should be
kept well greased. However,

Motion work on ACC No.1.
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Injector Water Valve

a better option (with a larger
passageway) would be to use
a modified commercial ball
valve as advocated by D.A.G.
Brown but finding one small
enough could be a problem.
One limb of the threaded
portion is longer than the
other to allow it to be used as

a bulkhead fitting or for the
attachment of a mounting
bracket.

The angled bracket for
fitting the control to the
bunker inside the cab should
be aligned to suit and will
depend on the mounting
position of the injector.

Cylinder backplate
Another simple job. Simply
remove the front extension
— as LBSC would have said -
“nuff said™

Running irons

Again an easy task this - just
don't make ‘em and fit ‘em -
job done! As mentioned above
there is a certain bonus, which
can be ascribed to not having
these irons and the twin
buffers fitted to Douglas, in that
the cylinders, motion and valve
gear are much more exposed
and visible and, in fact, the
whole assembly looks very
powerful and business like -
see photo 278.

®To be continued.

NEXT TIME

More modifications for
Airservice Constructional
Corps No. 1.
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John Olsen
constructs
a1:1 scale
steam
launch.
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he story of Dancer,
I shown under way in the

heading photograph
(photo 1) really began back
in the 1950s when my father
had subscriptions to both
Light Steam Power and Model
Engineer. As a child, | was
fascinated by the steam
launches often featured in
LSP. My father was always a
bit sceptical about the idea,
but thoughts of constructing
a steam launch stuck in my
mind. Then during the 1990s,
with a small workshop of my
own, | made a minor start on
patterns for the A. A. Leak
compound engine (ref 1)
which was featured in the
Model Engineer during the
1980s. Life intervened for a
bit then, with two years spent
working in Germany, | had a
very small workshop in the
‘Keller’ of our apartment, with
my Unimat 3, a small drill
press and a belt sander for
sharpening tools. Crammed
into a space about 8 feet by
4 feet, along with a spare

washing machine and the
family bicycles, this was
obviously not going to be the
place for any large projects.
However our time in Europe
did give us plenty of exposure
to canals including a very
pleasant week cruising on
the Rhine-Marne canal, again
featured in an article in the
Model Engineer (ref 2).

When we got back to New
Zealand, the idea of a boat
capable of the canal style
of cruising, especially with
some sort of heating system,
was firmly entrenched.

We had been sailing small
dinghies with our three sons
for many years by then, so

I had learned a lot about
building and maintaining
small boats. | pulled out the
Leak patterns and showed
them to a potential foundry.
With the help of their advice, |
completed the set of patterns
and had them cast. Around this
time | also received my late
father's Myford ML7 so now
had a lathe a bit more capable

of tackling some of the parts
of the Leak. | alsohad a 10
inch Alba shaper. Anyone who
knows the Leak engine will
realise that the Myford plus
the Alba is not really a large
enough set of equipment to
tackle that engine. | realised,
however, that this was going
to be a project that would take
some time and hoped that
opportunities to use larger
machines would come along
when needed. In fact | was
able to enroll in a polytechnic
course which enabled me

to begin the machining of

the bedplate. A fellow club
member was kind enough to
allow me access to a larger
lathe and mill to machine and
bore the low pressure cylinder,
so the engine at least was
well started. We had room in

a drive-in basement garage
under the house to build a boat
up to about 23 feet in length,
although getting it around a
sharp bend and up a very steep
drive was not something | was
looking forward to.
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Around this time, a new job
opportunity beckoned, the
down side being that it was in
Auckland, 400 or so miles from
where we were then living. So
everything had to be packed
away and moved to Auckland.
Among other mishaps, some
best glossed over, the moving
company managed to lose
the partly machined set of
castings for some months.
Fortunately they did show up
eventually. The up side was
that we found a house on a
much flatter section, again
built with a basement garage
workshop underneath. The
house was about 1500 square
feet and the basement area
was the same, with just a
small amount taken up by a
laundry and a small office.

So over 1000 square feet
was available for my toys.
This enabled the plans for a
boat to become much more
ambitious (and, indeed, the
Leak engine would have been
alittle large for a boat 23 feet
long). The only real problem
with that workshop was the
lack of headroom; the beams
that supported the floor of the
house being only about 7 feet
from the floor. Photograph

2 shows the hull under
construction there.

Speaking of size brings us to
the question - how much space
do you need? A rule of thumb
that | would suggest bearing in
mind is that you probably want
to take the length and beam of

the proposed boat, and multiply

by at least three, preferably
four, for the floor area you
need. The actual shape of the
space is not all that important,

e,

A restored Customs launch, Galilee Il with the owner and restorer, Chris Cooper.
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so long as you can get around
the hull at each end. You

may also need to be able to
accommodate full size sheets

of plywood in order to cut them

up. Some of the space could
be in a separate room, for
instance you could have some
of the woodworking machinery
in another small shed if that

is how it has to be. Much less
convenient, but needs must.
Small boats have been built

in all sorts of strange places,
including upstairs bedrooms.
You do need to think about
how you will get the finished
article out, especially if
bedrooms or basements

are under consideration. My
own workshop in Auckland
was, | suppose, technically

a basement, but had drive-in
access with a fairly level drive
out to the street, so access for
removing the boat was quite
good.

Another question will be
what sort of hull you want to
build. Unless you are a very
skilled woodworker or boat
builder, | would suggest that
there are perhaps four main
choices to consider:

1. Restoring an old hull. If the
hull is in good condition
then obviously quite a lot
of the work is already done.
However it is hard to find
an old hull that is ideal
for conversion to a steam

launch and, unless you know

a lot about boats, you may
find that restoration can
actually take more work and
a longer time than building
from scratch. Photograph

3 shows Galilee I, restored

The hull for Dancer under construction in a confined space.

from an old customs launch
hull found under a hedge by
Chris Cooper.

. Fitting out a Fibreglass hull.

This means that a lot of the
more difficult work is already
done, but does depend on
finding someone with a
suitable mould. Locally there
was a batch of 14 foot hulls
moulded in Christchurch
(NZ) some years back, but

| am not sure whether that
mould is still about. Janice
Helen was built in Nelson,
New Zealand using that hull
and is shown in photo 4 with
her current owner. The Elliot
Bay Steam Boat Company

in the USA offers a lovely
Fibreglass hull and you can
find details of that on the
Internet (ref 1). Shipping
might be a problem if you
are in the UK.

. Plywood construction. This

is probably the simplest way,
but does tend to produce

a rather boxy looking hull.
Designs with multiple chines
look nicer but are more
difficult to build, although

. S
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still within the reach of a
first time builder. Even the
simplest, boxy designs tend
to look pretty good when
they are in the water with
the chines out of sight.

. Strip plank construction.

This is the simplest way to
get a nice looking hull with
a classic shape, at least

for a one-off construction.

It is the way that Dancer
was built. Although | had
completed a partly-built
plywood dinghy before, this
was the first boat building
project that | had attempted
from scratch. While in this
size it was pretty ambitious,
I think any reasonably
competent model engineer
could do this. In the UK,
Selway Fisher publishes

a wide range of plans for
steam launches in different
sizes. Kotare, almost as long
as my own boat, was built
in Auckland to the Selway
Fisher Golden Bay plans by
an orthopedic surgeon with
no previous experience - so
it can be done (ref 2).

Janice Helen, built from a Fibreglass moulded hull with her current owner.
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Photograph 5 shows three
boats, Galilee Il being the clinker
built example. She took longer
to restore than did building
either of the other two boats.
That might also be due, in part,
to the relative amount of free
time each builder had, but it is
probably not true that restoring
an old hull will save time. For
Kotare, Paul Eaton had a full set
of Selway Fisher plans, while
Dancer was built from a table
of offsets and sketches. All of
the interior detail and cabin
construction was made up
as | went along. The cabin is
removable and was not finished
at the time of the above photo.
Another boat is shown in photo
6; this is Clansman, built by
Tim Brown, and fitted with an
engine built from castings by
the Reliable Steam Engine
Company in the USA.

Another advantage of the
move to Auckland was that
| came into contact with
the Auckland Steam Engine
Society. Among the members
were those who had already
built or were building steam
launches of various sizes.

One of the members, Peter

The Leak engine for Dancer under trial.
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Three boats together, Galilee Il, Kotare, and Dancer.

Sewell, is a naval architect
with considerable experience
in designing small craft. |
discussed my ideas with him,
and with other members,
and he designed a hull for
me, using computer aids
to determine stability,
displacement and so on. So
after a few years in Auckland,
the engine was running on
steam from a boiler on a trailer
at club events (photo 7), and |
was ready to begin on the hull.
Most amateur steam
launches, at least here in NZ,
are fairly small, typically in the
range 12 to 20 feet or so. Many
are repurposed older hulls,
although some have been built
with Fibreglass using a mould
that a group in Christchurch
came up with some years
back. Boats in this size range
are reasonably convenient to
store and transport on a trailer.
One serious disadvantage of
some of the older hulls is that
they tend to dry out and shrink
when stored. They then leak
when first put back into the
water. It can take some time
before the planks take up and
you can stop pumping.

Clansman bheing launched.

The concept for Dancer, then
unnamed, was a little more
ambitious. Although it was
still desired to have a boat
that was trailable, | wanted
a boat large enough to sleep
two people in good comfort
for reasonably extended
cruises in sheltered waters.

It was also to be narrow
enough to be accommodated
in an English canal lock, in
case the opportunity to ship
her to the UK for a cruise
should arise. That limited

the maximum draught, the
beam and the height above
water level. Trailer regulations
limit the length behind the
vehicle drawbar. At the time

| started, the figure | found
was a maximum of 10 metres
behind the tow ball. For this
figure it seemed reasonable to
aim at 30 feet (9.25 metres)
between perpendiculars for the
hull, leaving a small amount
at the front for a winch and for
clearance between the bow
and tow vehicle, especially
when the combination is
traversing a dip in the road.
Another limitation from the
trailer regulations is that the
total weight of boat and trailer
should not exceed 3500kg.

So the design weight of the
hull was to be 2400kg, leaving

Dancer on her trailer showing her length.

plenty of weight available for
the trailer. | have since seen a
figure stating that 12.5 metres
is allowed behind the drawbar,
but | am rather glad that | did
not attempt to build a boat that
long. The length is as much

as | would care to tow. One
advantage over, say, a caravan
is that the boat is not as wide,
and tapers towards the stern,
which gives much better
visibility of what is happening
back there. It does turn out
that long trailers are easier to
back than short ones and the
addition of a drawbar to the
front of the tow vehicle makes
it much easier to maneuver the
trailer into tight spaces. Dancer
is shown on her trailer in photo
8, covered with tarpaulins
while she awaits the building
of her new shed.

Peter duly came through
with a design. This was quite
an interesting challenge for
him. The easy way to get
sufficient stability while
keeping the maximum weight
down would have been a flat
bottom. However this would
not work too well with a steam
engine driving a propeller,
since this tends to require a
large, slow revving propeller.
The solution he adopted is
a quite strongly V shaped
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bottom to the hull, with quite
fine lines in the bow and stern.
The maximum beam is 6 feet
and the maximum draught

is 2 feet 6 inches. However
the latter can potentially be
reduced to 2 feet by removing
the skeg that supports the
rudder and replacing it with

a flat plate. This would come
close to the propeller, reducing
efficiency, but might be
desirable should we get as far
as the English canals.

The design was supplied to
me as a table of off-sets and
three sketches. These showed
the bow and stern deadwood
and a section of how the
planking would meet up with
the keelson. There was also a
carved wooden half model. The
design was for the hull to be
built using the strip planking
method and then glassed
inside and out. Some years of
work followed and this will be
detailed more in later articles.

Earlier | mentioned Galilee Il
restored by Chris Cooper. He
had fitted it with a modified
Simpson Strickland engine
and with a boiler designed
by André Pointon. André and
his father, Ken Pointon run a
small company called Colonial
Ironworks supplying castings,
engines, and boilers to those
who need them. The boiler
designed for Galilee Il seemed
ideal for Dancer, so | was able
to obtain the set of drawings
and embark on the next phase
of the project. The boiler is
a three drum design, like the
Yarrow, but with the down
comer tubes bent to reduce
the distance between the two
lower drums. Photograph 9
shows the boiler for Galilee
I before it was installed.

This boiler was fitted with

a grate for coal firing but |
planned to set my own one

up for oil firing. The design is
approved to American Society
of Mechanical Engineers
standards. At this size it

is beyond what the model
engineering societies can
approve so all materials had
to be sourced with material
certificates and all welding
had to be done by an approved
welder. | was able to do all
the preparation and, since
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A three drum boiler for Galilee I, the design chosen for Dancer.

all the small water tubes are
expanded into place, | was able
to bend and fit these at home.
My initial thought, when |
started, was that this would be
aten year (or so) project and |
had mentally thought of it as
three phases, each of about
three years, with a year or so
to finish things off. This has,
of course, actually turned out
to be wildly optimistic. The
boat is now in use, but cannot
really be said to be completed.
There is still plenty of work
to do, particularly on the
accommodation side of things.
Total time elapsed since |
got seriously started is now
about 17 years. Oh well ... it is
a hobby. Two moves of house
during the project have not
exactly helped, especially since
after the last move | had to
build a shed to accommodate
the project and, naturally, the
longest delay with that was
obtaining planning permission.
Still, the result is that now |
have an ideal shed, 12 meters
long by 7 meters wide, and
with more than enough
headroom. Along with another
shed that was already on the
new property, | now have more
workshop area than we have

house area. If your space is
more limited, you can still have
a lot of fun with a smaller boat
- and probably see results a lot
faster too!

It turns out that my imagined
three phases, or stages, are
really more like four, the extra
one being plumbing everything
up and finishing off. Dancer is
of course much more ambitious
than most model engineers
would aspire to, but will, |
hope, give some idea of what
is possible. | have not kept
detailed records of expenditure;
| felt that the total might be too
frightening. | can confidently
say, though, that the cost of the
four wheel drive (now needed
to tow the boat), the actual
trailer and the shed certainly
come to a lot more than has
been spent on the boat. Most
of the costs for the boat and
steam plant come along in
stages so are easier to manage
than if the total had to be found
all at once. The major cost for
the engine was the castings.
Having them cast locally was
cheaper than buying from
the UK would have been. The
shipping costs from the UK
would have been comparable
to the cost of the castings
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themselves. For the hull, the
timber was one of the larger
costs, being about NZ$3000.
This would convert to about
£1,500 or so, depending on
when you did the conversion.
Epoxy was the other major
expense for the hull. West
system epoxy was bought

in bulk containers at around
NZ$500 for twenty litres and
at least six of those have been
used through the project.

The boiler required
something around NZ$1000
for steel, about NZ$1300 for
welding and a comparable
amount for inspections.
Probably approaching
NZ$4000 or so all up. Putting
things together has added
ongoing costs for plumbing,
paint and all those other
expensive little pieces that
boats seem to need. Although
Dancer cannot really be
said to be complete, she is
able to be used at present,
while work continues on
the accommodation and on
fixing minor problems. We
have slept and cooked on
board on several occasions.
Preliminary indications are
that the performance will be
very good. Dancer can achieve
a speed of around 7 knots or
so with very little wake being
made. So far problems with
getting enough heat from the
burner have prevented us from
maintaining a cruising speed
anything like that, but this is
being worked on. The heading
photo shows Dancer cruising
on the Mahurangi river near
Warkworth at a steam launch
gathering in February 2019.

®To be continued.
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Chris Gunn
fits the belly
tank and gets
stuck into
some piping.

Continued from p.177
M.E. 4630, 17 January 2020

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

i, Syl

Garrett 4CD Tract

in 6 inch

PART 66

or

This article has been written to guide the builder through the construction of the 6 inch
scale Garrett 4CD tractor designed by Chris d’Alquen. The writer has previously built a
4 inch scale Garrett and a 6 inch scale Foden wagon so has the benefit of considerable
experience in larger scale modelling. Most machining can be done in the average

home workshop but the supplier from whom the castings and drawings are currently
available is able to provide a machining service for the largest items if required.

ow it was time for a
N major step forward,
namely the fitting of the
belly tank. There are a number
of items that are connected to
it or which are influenced by its
position, so it was time to deal
with it.
| did think long and hard
about fitting the belly tank
at this stage. First | had the
prospect of good weather for
a couple of weeks and second,

I had a self-imposed deadline
to get the engine ready to try
and rally it at my local rally
in the middle of September
2015. Once the belly tank
was on | could get an awful
lot done. | also had hydraulic
tests and steam tests to
think about and fit in with
other people. My reservation
was that it might be easier to
make and fit the lagging and
cladding at this stage with

the belly tank off, however |
did believe the cladding could
be done after the tank and
everything else was done. In
the end | think | did the right
thing, as | could have run the
engine naked (the engine, not
me) had I run out of time. | did
manage to get the cladding
done too, as will be revealed.
Just to set the scene
again, the belly tank was
completely assembled and
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Pump assembly.

finish painted and lined. The
two hand hole covers were not
fitted however, but the three
mounting brackets were, one
each side and one at the front.
The bolts were not fully tight
in case | needed to wriggle
them a little to get everything
to line up. | moved the belly
tank into position under

the engine and supported

it roughly in position on a
couple of upturned steel bins,
at about the right height. Then
| used a light ratchet strap

to lift the belly tank up into
position and added a couple
of screws as soon as | could.
It did not take long to get the
tank in position; photo 557
shows work in progress.

Once the tank was in
position, all seemed well and
the most important thing
connected to the tank, that
has to line up perfectly, is
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the steering shaft and worm.
They were the next items to
go on and | am pleased to say
that went well and | did fit the
shaft with roller thrust races
between the two mounting
faces for ease of movement.
The worm was fed on and the
steering shaft supports fitted
to the frames. | did take the
flywheel off for this job, which
also entails taking the L/H
wheel off. Once the steering
shaft was in place, | could add
the steering wheel. | had taken
some pictures of some full
size engines and noted there
was a plate in the centre of
the steering wheel telling the
steersman which way to turn
the wheel and | managed to
get someone to engrave one
for me for a bit of added detail
(photo 558).

Work then continued and |
recall that the water pump was

GARRETT 4CD TRACTOR

Bernie's gear change.

a major assembly that went on
next. | had the pump castings
professionally polished after

I had painstakingly cleaned
them up with my power file,
Dremel burrs and so on, only
for the polisher to tell me | need
not have bothered as he could
have taken the castings from
‘as cast’ down to the finish you
see in photo 559 without any
intervention by me.

Installing the pump was
a bit fiddly but it had been
on before. The drive shaft is
assembly is fitted first, then
the pump body on the inside of
the horn-plates and the pump
con rod is connected last. |
mentioned that | was going
to fit a pump clutch so | could
disengage the pump from the
gear drive and | covered the
construction of the drive parts
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Pump gear change.

and gear shifting lever then.

| would sooner use a pump
than an injector, but that could
be because | have never had a
really 100% reliable injector that
worked without a lot of fiddling
about. That could change as
the injector fitted to the 4CD
seems to work well so far.

When the engine was partly
rough assembled | did test fit
the pump and then had a look
at the available space and the
pictures | had taken of Bernie
Fairbanks’ engine (which has
occasionally featured in the
past in this series) and virtually
copied that (photo 560).

My version is very similar
and all was well -or so |
thought - but after | had
removed this for cleaning up,
| subsequently made some
supports for the canopy, fitted
them and made the canopy
complete. Then, when it came
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to final assembly, | found that
one of the canopy supports
and the pump drive lever
fouled each other so I milled
a slot in the support and a
groove in the lever which
allows me full movement of
the lever (photo 561).

Once the pump was on,
| fitted the pump clack
and piped up the pump to
that, using standard % inch
copper pipe and, again, Enots
compression fittings. The pipe
has to be wriggled around the
various lumps and bumps and
| used a couple of commercial
pipe clips to hold it in position
around the moving parts.

| dropped another piece of
tube down into the bottom of
the tender tank, for the water
supply to the pump and another
from the pump bypass back
into the tender. | split this into
two sections joined by a short

Balance valve.

piece of clear soft tubing so |
could check the flow of water
back into the tender and also
that the pump was working.
| also made a couple of

brass ferrules to fit over these
two pipes, with an O-ring let
into the base in an attempt to
close the holes in the tender
floor (when fitted) and stop

coal dust getting into the tank.

Photograph 562 shows the
pump pipes to the left of my
sugar scoop style shovel.
Next, | tackled the piping on
the injector side of the engine,
where there is a lot going on.
| took the wheel off for better
access whilst working on this
side .
| worked from the bottom up
and first to attend to was the
belly tank to tender balance
pipe. | had drilled the tender
for the balance valve and
had previously fitted it on the

tender. | like to use a brass
plate for this, with the two
mounting holes tapped in the
plate and a central hole for
the water to pass by in the
middle. This way there are no
nuts inside the tank and no
need to get a spanner in to
hold anything. This also gives
a good big area to apply any
sealant. However, as work
progressed | wished | had left
drilling the holes for the bypass
to this stage, as it seemed |
could have had a little more
clearance to fit everything in
this cluttered area, had | been
able to move the bypass.
Photograph 563, which was
taken during the trial assembly
stage, shows some of the
fitments on the R/H side.

The balance valve was
refitted and the belly tank
already had a brass plate
with a boss tapped for % inch
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Belly tank joint.

BSP fitted to the underside. |
intended to use % inch bore
standard galvanised pipe,
which is little over 1 inch
outside diameter to make the
connection. However, | wanted
to make the connection look
something like the real thing
rather than just use today's
standard fittings. | had

taken a few pictures of the
full size article as shown in
photos 564 and 565. These
show the balance valve and
the belly tank connection; |
guess this shows some rather
rudimentary gland packing.

I had already obtained a
piece of tube which my friendly
pneumatics engineer had
threaded one end and bent for
me using his big pipe bender.

I made a pair of oval flanges
for the valve end and used
some galvanised fittings to get
from the valve to the flange
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and then the other one was
screwed on to the end of the
pipe. This end of the assembly
is shown in photo 566.

The other end was
made from 2 x % inch BSP
commercial nipples and elbow
to get from my plate on the
tank to the horizontal and to
connect into my expansion
joint. This incorporates a gland
which is packed and pulled
up by the two studs to seal
the joint. | used graphited
cord to make the joint as |
had run out of sisal string. In
fact, this method of installing
the balance pipe is the only
way it can be done to allow
the balance pipe to be lifted
into position. This is shown in
photo 567.

Once the pipe was
connected | checked the rod
which would allow the valve to
be opened and closed from the

GARRETT 4CD TRACTOR

Forming the ball on the standard.

footplate and found that this
was too close to the drive gear
when vertical, so | would need
to make this lean back a bit
to clear the gear and the gear
guard. This is another reason
for leaving the position of the
balancing valve until assembly,
rather than working from the
tender drawing. | had made
the top of the valve itself %
inch square and | used an old
socket, seated upside down, on
that, and pinned a short piece
of hexagon to fit the socket on
the end of the operating rod
so the valve could be opened
and closed. | cut the hexagon
end off the rod leaving about
¥ inch of round section which
was 8mm diameter.

| searched high and low for
some universal joints that |
knew | had put somewhere safe
... until they ‘came in handy'.
I could not find them and in

the end | found some very
expensive ones and some very
cheap ones on a well-known
auction site. For hand operation
like this the cheap one would
do the job so this was ordered
and was to be dispatched direct
from China. It duly arrived and
whilst a little rough around the
edges was all as expected. In
the meantime | made a support
for the end of the rod, turning a
ball end on the outer end of it
(photo 568) using some form
tools | had made for something
else. I then put it in the vice on
the Bridgeport and milled a flat,
then drilled the hole for the rod
to go through. The other end
was drilled for two mounting
holes — but, having been
caught once, | did not drill the
mounting holes in the tender
until everything was in position.

®To be continued.
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Geoff
Theasby
reports
on the
latest
news from the Clubs.
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very useful set of tiny
Atools may be obtained

by buying a small
spectacles repair kit and a

. similarly priced watch repair

kit (about £4 each from
the usual suspects).
These will be handy for
replacing not only the
18BA screws and nose
pads in your spectacles
but also quartz watch
batteries, coin cells in
digital calipers and angle
gauges, and replacing and
adjusting the length of metal
watch straps. Many more
uses will spring to mind as
readers find opportunities in
their own workshops.

In this issue: job
qualifications, a ‘fifth’ bridge, a
youngster's railway, couplings,
the slush pile, monorails and
being shot at.

Here is John's Meccano/
Mamod steam locomotive from
Guildford Model Engineering
Society's SMEE day (photo 1)
which | mentioned last time.

It was built in an evening. You
can find out more about it on

page 291.

PLM ‘Bourbonnais’ locomotive at Sheffield Auctions.

Clayton undertype at Sheffield Auctions.

‘Trains & Boats & Planes’
- in December the Sheffield
Auctions had several
engineered live steam models
of ships, aircraft and trains
to 3% and 5 inch gauges,
plus internal combustion and
Stirling hot air engines, steam
plant, etc., including a PLM
‘Bourbonnaise’ type 0-6-0,

John's Meccano engine at Guildford MES (photo courtesy of Secretary, Bryan Finch).

No. 1424 (1423 is preserved),
which went for £1800 (photo
2). See www.youtube.com/
watch?v=0v19a_9kWtY
Several of the models were
in poor visual condition and
none had boiler certificates.
Your scribe spotted a 5 inch
gauge loM Railway Crellin,
possibly to Ashdown Models
‘Peveril’ design (£1350),a 5
inch gauge Decauville, a quarry
Hunslet ‘Alice’ type, in need of
restoration (£1050), a 3% inch
gauge Stirling Single, a 5 inch
gauge Super Simplex (£1800),
two Royal Chester traction
engines, one attractively
finished, one not so (£1550),
two Clayton 1% inch scale
steam wagons, an undertype
(photo 3 - £900) and an
overtype (undertype, overtype,
Claytonning free... - Geoff),
several Mamod, including one
boxed, ‘O’ gauge railway, a 1
inch scale Fowler showman'’s
engine in need of TLC, a
very good Model Engineer
beam engine (currently being
serialised again in Model
Engineer - £850) and a Stuart
Turner version (£270). More
photographs next time.
Worthing & District Society
of Model Engineers, Newsletter,
winter, has Mike Wheelwright
discussing wheel loading
and the advantages of
incorporating a heavy drag
box. This effectively transfers
the adhesive weight rearwards
from the leading coupled
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axle, which is very effective.
John Stoton details his life
in boilers (“Luxury! We had
to live in a hole in't' road”)
beginning at the CEGB. A later
position was in Scotland and
he was once called upon to
help with sorting out many
job applications. On rejecting
one candidate, his decision
was queried. He answered
that despite two references
being the norm, the applicant
had given only one industrial
reference, the other being a
Clerk in Holy Orders. Later, he
found that this was a coded
way of claiming that the
candidate was ‘of the correct
religious persuasion’ for such
ajob in Glasgow.
W. www.worthingmodel
engineers.co.uk

TSMEE News, November,
from Tyneside Society of
Model Engineers, held a
Creosote Day, when all present
were issued with pots and
brushes and told to preserve
anything made of wood (quiet
at the back there!). Gordon
Bullard has made some
automatic cylinder drain cocks,
beginning with a safety valve
design, which works really
well, suitably modified to look
more authentic. A photograph
shows them fitted to a 3% inch
gauge Maisie.
W. www.tsmee.co.uk

Robert McLuckie of
Edinburgh Society of Model
Engineers sends many
photographs of their new
‘Fifth’ Bridge being erected at
Almondell. | am sorry | have
insufficient space to print more
on this huge project, which is
worth an article on its own.
W. www.edinbiurgh-sme.org.uk

B&DSME News, November,
from Bournemouth & District
Society of Model Engineers,
tells us that Chris Bracey
visited Eastleigh Lakeside
Miniature Railway, owned by
an engineering company and
run by volunteers. It is a 10%
inch gauge line and there is
another line in Eastleigh of 7%
inch gauge. Most unusually,
most of the volunteers were
young and they did a really
good job.
W. www.littledownrailway.co.uk

A club new to me is Tiverton

www.model-engineer.co.uk

. T
.t

3D printed LN
& District Model Engineering
Society, which sends its
schedule for 2020, duly
forwarded to Editor Martin
(now in the ‘Master Diary’ and
appearing on a page near here
— Ed.). Reader, your homework,
should you choose to accept
it: ‘what is the name of their
club newsletter?’
W. www.tivertonmodel

engineering.org.uk

Stamford Model Engineering
Society November Newsletter
had a talk on the use of sugar
in industry, with particular
attention to the brewing
industry. The rest of the
newsletter is devoted to the
horrendous vandalism (with
photographs) at Market
Deeping Model Railway Club
and its staggeringly quick
recovery, aided by donations
from around the world,
including £10,000 from Sir Rod
Stewart, who has been made
an Honorary Member. Total
donations topped £100,000.
One locomotive worth £8K was
smashed and three vandals
were fined a token £500.

The Link, December, from
Ottawa Valley Live Steamers
& Model Engineers, observes
that progress is being made
on all fronts - track, the site,
building maintenance, etc. -
without anything remarkable or
catastrophic occurring. Editor
Graham Copley has been

WR brake carriage (photo courtesy of Peter Davis and Peter Cunningham).

appointed Most ‘Esteamed’
Member for the year, firing up
his locomotive on 10 running
days in 2019. Passenger
traffic was up 17% on last
year. President Len Winn
has completed his 3% inch
gauge ‘LBSC’ Virginia. ‘She' is
expected to be introduced to
the club track in the New Year.
W. www.ovisme.x10host.com

Ryedale Society of
Model Engineers November
Newsletter has a good
photograph of late evening
at Gilling. The predominantly
blue cast, due to the nature of
twilight, adds to the ethereal
quality of the picture, set off
by the signal lamps and a
distant view of the illuminated
signal box. The last meeting
in November was very cold
and when John Cook was
asked how many layers he was
wearing, he replied that he was
covering up his nightie!
W. www.rsme.org.uk

A marathon read hoved
onto my doormat - the Gauge
1 Model Railway Association
Newsletter and Journal, which
was so large it comprised two
magazines, called, surprisingly
enough, Part 1 and Part 2, with
a combined 136 pages. These
will keep me in awe over the
next few weeks. | write about
Pt 1 here, and Pt 2 next time.
The saga of Keith Bucklitch’s
coach couplings continues.

CLUB NEWS

Reading the comments on his
original item, he is pleased
at the interest and has now
designed and produced a 3D
coupling mounted exactly as
the originals, at a staggering
financial outlay of 8 pence! On
the same theme, Peters Davis
and Cunningham have 3D
printed an LNWR 45 foot full
brake carriage to diagram 80
of 1902 (photo 4). I'm sure that
we all know what a ‘Pacific’
or ‘Atlantic’ locomotive is but
what about an ‘Adriatic’? |
certainly didn't. It refers to a
locomotive known under the
Whyte notation as a 2-6-4,
mostly tank locomotives.
They were widely used but
only Japan and Britain made
large quantities. Martin Ford
improves and ‘dirties up’ a
commercial 16 ton mineral
wagon kit, which is time-
consuming but not expensive
(Shades of Tennessee Ernie
Ford - Geoff). Martin Barker
discusses wheel quartering. A
third Martin, Martin Sheridan,
built a working Franco-
Crosti-boilered 9F. | found it
interesting to see the ‘entrails’
laid bare.
W. www.g1mra.com

Next, the Gauge 3 Society
Newsletter, winter edition.
Robert Miller found that
Vectis Auctions had a number
of SR electric vehicles of
2% inch gauge on offer.
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SR 6-PUL of 1930s? (Photo courtesy of Robert Miller.)

They may have been made
contemporaneously by SR
apprentices and Robert bought
them. The dated control
circuitry runs well on an 18
volt drill battery but a return to
third rail is contemplated. | like
the CC2 locomotive but this
6-PUL driving car shows more
detail (photo 5).

W. www.gauge3.org.uk
Stockholes Farm Miniature
Railway Newssheet, November,

starts with a dramatic
photograph of the railway
underwater, so deep that Ivan's
wellies were overtopped. Given
that his location is only 10
metres above sea level, this is
ominous. Did you know that
there are 36 washout plugs on
a ‘Duchess’ boiler? lvan does,
he made 37...

W. www.sfmr.co.uk

West Riding Small
Locomotive Society’s winter
Branchlines has an item by
Gordon Bullard on automatic
drain cocks. Deja vu! See
TSMEE above. Otherwise
routine activities kept
members busy.

I noted, as | was finalising
this masterpiece, that | had
missed a few newsletters.
Nevertheless, my rigorous
editorial procedures
ensured that they would not
inadvertently land on the
editorial spike or that great
slush pile in the sky. | would
have you know that what
appears to be a smooth
relaxed operation from the
other side of my keyboard is,
in fact, a complete flummery,
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a blind, activity designed to
mislead onlookers as to my
real purpose. In the great
publishing traditions of
freelance journalism, sleep and
gin testing, | am writing this at
2pm on Christmas Day.

Richmond Hill Live
Steamers’ On Track, December,
mentions several monorail
videos, Lartigue, Erwins and
Road Machines versions, and a
Quirks & Curiosities Il from the
Festiniog and Welsh Highland
Railway, including a grav(it)y
train. ‘No Loco! Naomi Klein
should investigate... Another
shows the building of a
complete full scale railway on
virgin land, just for the 2013
‘Lone Ranger’ film.
W. www.richmond-hill-live-

steamers.tripod.com

The Link, December, from
the Model Engineers Society
(NI) continues the unhappy
state of affairs, in that the
decision to evict the Society
from Cultra has been upheld
and they must prepare to leave
after nearly 50 years. Philip
Lockett writes on designing
and making points for his
garden railway. A worms-eye
view shows his handiwork
(photo 6).
W. www.meshi.co.uk

Centurion Society of Model
Engineers, The Centurian
Smokebox, December, contains
a request for details of model
railway coaches of Rhodesia,
1940-1970. The Editor, Jon
Shaw, sends Christmas
Greetings from New Zealand!
W. www.centuriontrains.com

City of Oxford Society of
Model Engineers CoSME
Link arrives with 40 pages to
review, so | will take a break
now and gird my loins for the
onslought... (Later) I'm back,
did you miss me? Suitably girt,
the winter newsletter carries a
Health & Safety note, in that the
fumes from welding mild steel
using any process are now
regarded as carcinogenic. For
intermittent, non-industrial use,
suitable passive face masks
are acceptable. Ron Head
writes on the ‘how and why’
of studs and the making of
same. Dave Thorpe concludes
his short series on making
a mill engine, notable (for
me) because the flywheel is
attached using a tapered bush,
common enough in industry
but not for models. David Price
visited Wentworth Woodhouse
near Rotherham, the largest

Philip Lockett's points at MES(NI) (photo courtesy of Philip Lockett).

house in Europe, in his case
because he lived locally in his
youth and was once shot at by
a gamekeeper. The nature of his
transgression is not revealed.
The story of the house’s
survival after being vindictively
targeted for political reasons
in the late 1940s is instructive
as well as telling. Once, the
family were the 5th richest in
the country and widely known
as a benevolent employer. A
tour of the roof, currently under
restoration, revealed that it was
built with pitch pine and is still
in good condition after 250
years. A tailpiece concerning
John Winn's holiday in the
US of A shows an elegant
steam launch, wearing a
rather large Stars & Stripes,
more like a battle flag than an
Ensign. A vexillologist writes
- by convention, the size of an
ensign is related to the size of
the vessel, being an inch long
for every foot of length. (A
flight of fancy - as it would be
unarmed, it would have to rely
on its powers of lofty disdain if
it met with an adverse situation,
very like Marvin the Paranoid
Android meeting the Frogstar
Scout Robot Class D — Geoff)
W. www.cosme.org.uk

And finally... A wind turbine
was asked for its musical
preferences. “I'm a big metal
fan” it replied.

Contact:
geofftheasby@gmail.com
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DIARY

FEBRUARY

13

14

15

16

18

18

19

19

21

23

23

Sutton MEC. Video
evening — ‘Yours or
Ours'. Contact Paul
Harding 0208 2544749,
Tiverton & District MES.
Club meeting at Old
Heathcoat Community
Centre. Contact Chris
Catley: 01884 798370.
Brandon DSME.
Running day. Contact
Mick Wickens: 01842
813707.

North Wiltshire MES.
Public running, Coate
Water Country Park,
Swindon, 11am-5pm.
Contact Ken Parker:
07710 515507.
Nottingham SMEE.
Talk — ‘Boiler Making
— Challenges and
Outcomes’, Norman
Smedley, 7.30pm.
Contact Tony Knowles:
01623 795242.
Romney Marsh MES.
Talk: ‘Narrow Gauge
Railway Visits' — Mike
Jackson, 7.30pm.
Contact Adrian Parker:
01303 894187.

Bristol SMEE. Talk:
‘Robot Bodies and How
to Evolve Them' — Alan
Winfield. Contact Dave
Gray: 01275 857746.
Leeds SMEE. Meeting
night — ‘Three Short
Model Engineering
Topics' — Members.
Contact Geoff
Shackleton:

01977 798138.
Rochdale SMEE. Talk:
‘Local Steam’ — Bob
Hayter, 7.30-9pm,
Castleton Community
Centre. Contact Rod
Hartley 07801 705193.
North Wiltshire MES.
Public running, Coate
Water Country Park,
Swindon, 1Tam-5pm.
Contact Ken Parker:
07710 515507.
Tiverton & District
MES. Running day

at Rackenford track.

www.model-engineer.co.uk

25

25

27

Contact Chris Catley:
01884 798370.
Romney Marsh MES.
Members’ social
afternoon, 2pm.
Contact Adrian Parker:
01303 894187.

Wigan DMES.
Presentation by Mr
Dean Patterson on
‘What We Can Learn
from the Nuclear
Industry’. Contact:
wigan_mes@aol.com
Sutton MEC. Club night
— cotton reel racing

— make your own.
Contact Paul Harding
0208 2544749.

MARCH

1

North Wiltshire MES.
Public running, Coate
Water Country Park,
Swindon, 1Tam-5pm.
Contact Ken Parker:
07710 515507.
Romney Marsh MES.
Talk: ‘Update on Clan
Line’ = Colin Clark,
7.30pm. Contact Adrian
Parker. 01303 894187.
Bradford MES. AGM,
7.45pm, Saltaire
Methodist Church.
Contact: Russ Coppin,
07815 048999.
Brandon DSME.
Meeting at The Ram

Hotel, Brandon, 7.45pm.

Contact Mick Wickens:
01842 813707.

Bristol SMEE.

Themed topic evening
on model turbine
building with John
Beddis. Contact Dave
Gray: 01275 857746.
Leeds SMEE.

Meeting night —
jumble sale. Contact
Geoff Shackleton:
01977 798138.

Sutton MEC. Bits and
pieces. Contact Paul
Harding 0208 2544749,
Portsmouth MES. Club
night — ‘Fuel for the
Navy’, 7.30pm, Tesco
Fratton Community

10

13

Centre. Contact

Roger Doyle: doyle.
roger@sky.com
Rochdale SMEE. Sale
of items from Richard'’s
workshop, 7.30-9pm,
Castleton Community
Centre. Contact Rod
Hartley 07801 705193.
Tiverton & District
MES. Running day

at Rackenford track.
Contact Chris Catley:
01884 798370.

North Wiltshire MES.
Public running, Coate
Water Country Park,
Swindon, 1TTam-5pm.
Contact Ken Parker.
07710 515507.

Sutton MEC. Sunday
track day from noon.
Contact Paul Harding
0208 2544749.
Romney Marsh MES.
Members' social
afternoon, 2pm.
Contact Adrian Parker:
01303 894187.
Tiverton & District MES.
Club meeting at Old
Heathcoat Community
Centre. Contact Chris
Catley: 01884 798370.

14/15 The Midlands

15

15

17

17

Garden Rail Show,
Warwickshire Exhibition
Centre. See
www.meridienne
exhibitions.co.uk
North Wiltshire MES.
Public running, Coate
Water Country Park,
Swindon, 1TTam-5pm.
Contact Ken Parker.
07710 515507.
Guildford MES. Public
Open Afternoon 2-5pm.
Contact Mike Sleigh:
pr@gmes.org.uk
Nottingham SMEE.
AGM. Contact

Tony Knowles:

01623 795242.
Romney Marsh MES.
Products of the winter
workshop, 7.30pm.
Contact Adrian Parker:
01303 894187.

18

18

20

22

22

24

26

28

29

29

31

Bristol SMEE. Spring
auction (presumably an
auction in the spring,
not an auction for
springs — Ed.).
Contact Dave Gray:
01275 857746.

Leeds SMEE. Meeting
night — ‘Some Unusual
Locomotives' — John
Charlesworth. Contact
Geoff Shackleton:
01977 798138.
Rochdale SMEE.
Members' projects and
problems, 7.30-9pm,
Castleton Community
Centre. Contact Rod
Hartley 07801 705193.
North Wiltshire MES.
Public running, Coate
Water Country Park,
Swindon, 11am-5pm.
Contact Ken Parker:
07710 515507.
Tiverton & District
MES. Running day

at Rackenford track.
Contact Chris Catley:
01884 798370.
Romney Marsh MES.
Members’ social
afternoon, 2pm.
Contact Adrian Parker:
01303 894187.

Sutton MEC. Club night
— new and interesting
items. Contact Paul
Harding 0208 2544749.
Romney Marsh MES.
Track meeting, noon
onwards. Contact
Adrian Parker:

01303 894187.

North Wiltshire MES.
Public running, Coate
Water Country Park,
Swindon, 1Tam-5pm.
Contact Ken Parker:
07710 515507.
Portsmouth MES.
Public running, 2-5pm,
Bransbury Park.
Contact Roger Doyle:
doyle.roger@sky.com
Romney Marsh MES.
Track meeting, 11am
onwards. Contact
Adrian Parker:

01303 894187.
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Locomotives I Rolling Stock

Visit Our Aylesford Show Room!
Open Monday-Friday 10am-4:30pm
Saturday 10am-1pm

 Garden Railways

Accessories | Upgrades

Request
your FREE
Catalogue

today!

0800 022 4473

2T rew visa 035 @D @0 Www.dream-steam.com

BRAND OF THE MONTH: BACHMANN

V' Dump Car Oxide Red)
G Flal Wagon with Loge
Percy and the Troublasonie Trucks Set 0069 £370.00 °LS" Skelaton Log Car
Toby the Tram 1405 £230.00 "LS" Speeder Orange
Thamas the Tank Engine 1421 £250.00 "LS" Speedar PRR
Jarmes the Red Engine 91403  £280.00 "LS" Speeder Santa Fe
Annie Coach S7001:.  EBD.00
Clarabel Coach 97002 EBD.OO
Emily’s Coach 97003 EBD.0O
Emily's Braka Coach 97004  £B0.0C
Troublescema Truck1 SED01  £59.50
Troublesome Truck 2 SEO02.  £50.50
Ice Cream Wagon SB015  E70.00
Tidmouth Milk Tank P800S E35.00 NEW!
5.C Ruffey 55010 £70.00 LADYBUG
Explosives Box Van ABOIT ET0.00
Open Wagon Blue 96012 £70, MEHTEE
Cpan Wagon Red 98013  £sg00 EGGLINGER
Sodor Fruit & Vegetable Co. Box Van 98016 £70.00 £160
Sodor Fuel Tank BEOD4  £70.00
Spiaful Brake Wagon D021 ET0.00
PECO ROUNDHOUSE
32mm (SM32) Track In Stock Now*
Flexi Track - 12 Pack SLEOMNTZ.  ET0.00 Berte Iaroon, 45mm: E6TS
Flexi Track - 4 Pack SLE0Ox4  E3R00  Lady Anne Maroon, RIC 32mm £1,625
Flexi Track - Single SLE001 E10.00  Sammia  45mm EB75
Setrack Curve - 6 Pack STHOS<S  E4BO0  Lile John, Yeliow. Chevron Buffers £602
Setrack Curve - Single STEOSx?  EBSD  Bulidog Victorian Maroon, Chevron Buffers £647
Sefrack 38 Radiis Curve - Single STB0T £B.50 On Order
Setrack 38 Radivs Curve- Sic Pack STBO7x6  £48.00  Russell Dus July 2020
Right Hand Paint SLEB9S  E4500  Kabte Dua Aug 2020
Left Hand Point SLEGSS £4500  Lila D g 2020
¥ Paint SLEGST  EASLO Please note il koco's 'on order’
Small Radius Right Hand Tumout SLEES1 £45.00 can be aktered 1o your own
Small Radius Lefl Hand Turnout SLE6H2 E45.00 specification requirements
Tumeable and Crossing sLear £20.00 Deposit of only E200 required
Rail Joiners - 24 Pack 31810 E3.50 MSS
45mm (G45) Track Maroon Tander (J2mmidSmm) 11403 £55.00
Flaxi Track - Six Pack 1 EBR00  Green Tender {32mmidSmm) 911405 £55.00
Flexi Track - Single SL900x1 E1B.00  Black Tender [ 32mmid5mm) S11401-BL £55.00
Setrack Curve - Six Pack STO0ExE  E4500  Blue Tender (32mmidSmm) S11402-BL £55.00
Setrack Cunve - Single STH05x1 EB.50 Maroon Passenger Coach (32mmidSmm) 911201 ES5.00
Setrack Straight - Six Pack STO02¢E  E4500  Blue Passenger Coch (32mmidSmm ) 9112071BL £55.00
Satrack Straight - Single STo02x1  EBS0 Log Wagon {32mmidSmm} 911501 £55.00
Right Hand Point 5L995 6000 Goods Van (32mmidSmm) 911101 £55.00
Left Hand Paint 51996 60,00 Guards Van (32mmi45mm) 911001 £55.00
Puint Mater Mounting Plate PLE £360  Coal Wagon Grey (32mmid5mm) 911508 £55.00
Metal Rad Jowners - 18 Pack 5L910 E600  CoalWagon Ungainied (32mmidSmm) 9115051 £55.00
Inautating Rall Joiners - 12 Pack sLa1 E310 Pair of Flat Bad Wagons (32mmi45mm) 811301 £55.00
Dual Rail Joiners - 6 Pack sLM2 £6.00 Strasght Track 910003 E35.50
Curved Track S10005 £35.50
Laft Hand Point 210001 £2540
ight Hand Paint 210002 E25.40
SUMMERLANDS CHUFFER gaTanh Locomgtive (32mm/45mm) 00003 £210:.00
These highly developed and precision Saddle Tank Locomotive (32mmdSmm) 508013 £240.00
Bnginael'ﬁd chuff plpes that can bl'lng Side Tank Locomative Kit (32mmi45mm) 908011 £200.00
: SLATERS
the real sound of a working steam loco Fasfiniog Railway Ashbury First Class 4-Wheel Carriaga Kit 1801
A wide range always in stock! Faitiniog Railway Third Class Ashbury 4-Wheel Carriage Kil 16002
Specials can be ordered on request Dinorwic State Wagon Kit 16W01
Fastiniog Railway 2 Ton Braked Siate Wagon Ki 1EWD3
Festiniog Railway 2 Ton Uinbraked Slate Wagon Kit 16W04
War Depariment Light Railways K Class Skip Wagon K 1EW0G
Dinonwic Quarry Slab Wagon Kit 16W0a
inc. P&P Dinarwic Quarry “rubbish® Wagon Kit 1EW0G
Staster's Mek-Pak 0502
Slaster's WMek-Pak Brush 0505

Dream Steam Ltd, Ground Floor Suite, Vanguard

G504 £4600
oM £79.00
SB4G0  £79.00
05263 £50.00
95251 £80.00
o625 EBO.OO
NEW!

THOMAS AND FRIENDS TANKERS FOR £70 EACH

e e

n stock as of 17/01/2020, please note these loca's may no langer be available, check stocks caline or call
Pleass note basic range takes 16 weeks from inital order and other locomelives are in batches.

- -~ i -

Balch dates will be in product description. Locomotives In stock will state nstand dispatch available.

DSW

Upgrade Cylinders DSUPCYL
Ceramic Gas Burner St DSUPGES
Three Wick Methe Bumer DSUP3IWME
Dead Leg Lubricator DSUPDLDL
Stgam Regulator K DEUPSRK
Small Brass Chimney Cowl CEENSMEWL
Brass Cab Hand Rails DSENCH
Brass Side Tank Hand Ralls DSENSTHR
Brass Smoke Box Hand Ralls  DSENSBXHR
Cylindar Covers DSENCYCY
Brass Sand Boxes DSENSEX
Brass Tank Tops DSENWTT
Lubricating O SWLUB3D
Maths Burner Wick DSWWKS
Curve Tipped Syrings DSWCTS
450 Steam Dil 500m| DEWAEISOS00
220 Steam oil 500ml CBW22050500
Solid Fuel Tablets SE0001
Water Filler Bottla DSWWFB
Meths Filler Bottle DCSWMFE

Set-a-Curve

Available in 32mm and 45mm
with a wide range of Radii

E73.50
£7350
£20.00

£23.00

MAMOD
E72.00  Tedord MTELGD £452.00
EQ0.00 MK MK3 From £355.00
E45.00 Saddle Tank MST From £355.00
£29.00 Brunel MErunel0G £460,00
E38.00 Boulton 135180 From £325.00
£400  Tram 1IBITR £520.00
420 Brunel Goods Set BGS-CC-N £520.00
ES20  Tender MTDR £45.00
E310  Tanker MTHE E42.00
E12.00 Goods Wagon MGWN £48.50
E12.50 Guards Van MGVAN £75.00
EQAD  TeMord Tendar MTDR-T £45.00
E3.00
E1.80 DON'T FORGET YOUR MAMOD
E210 ELECTRIC LOCO CHARGER
E5.50
E5.50
E3.50
E4.00
8% WSS 3/4 SIDE TANK - £300
MSS TANKER - £55
MSS TANKER KIT - £53

use,Mills Road, Aylesford, Kent, ME20 7NA

Call us: 0800 022 4473 or send an email to sales@dream-steam.com

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

facebook.com/dreamsteamworks
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i POLLY MODEL ENGINEERING LIMITED

Build and drive your own ‘POLLY Loco'! swpe=

1 ; i . = B b [N
British Made with a Proven Track Record

JLLY ANN" 0-6-0 Saddle Tani

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

:" . castings for fine scale models).

Kit price £7044 inc VAT & UK deﬁver\f other 5" gauge kit locos from £5716

Epesse ey 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.

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.

Don't forget Polly is one of the largest
suppliers of fittings, drawings,
castings, materials, parts etc to model

1 engineers. See us at exhibitions,

worldwide mail order.

Catalogue availably £2.50 posted and gnguine 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.pollymodelengineering.co.uk
Atlas Mills, Birchwood Avenue, Tel: 0115 9736700
Long Eaton, Nottingham, NG10 3ND email:salesipollymodel co.uk

Tracy Tools Lid.

Unit 1, Parkfield Units,
Barton Hill Way,
Torquay TR 8JG

We ship anywhere m world

PRODUCTS

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

QTracy Tools 1td

Visit our brand new website L

wWww. tracytoom

Taper Shank Drill
HSS

Tel: 01803 328 603
Fax: 01803 328 157

Email: info@tracytools.com

Tap & Die Specialist, Engineer Tool Supplies

www.tracytools.com




J=BERWYN STEAM FABRICATIUNS

High Quality welding and fabrlcatlon of Steam Boilers

7 1/4 gauge upwards 4 inch traction engines to fullsize
Narrow gauge steam locomotives

Full CNC milling and Manual Turning/Milling, Slotting, Fabrications
in a wide range of materials. Restorations & rebuilds, including new builds.
Coded welding to BS9606-1-2017 and Asme IX. Onsite welding repairs to all types of
locomotive boilers. Super heater elements and headers. 6 inch Devonshire Agricultural
and Road Locomotive boilers and fully machined components including Cylinder Blocks,
wheel hub assemblies. Part built or fully built models fo your requirements.

01691 860750 ® sales@powysteelfabrications.co.uk
www.berwynboilers.co.uk



www.jeadon.com

Supplier of quality preowned engineering equipment from all types of cutting tools,
measuring equipment, work and tool holding. From top brands including Dormer, Titex,
Moore & Wright, Mitutoyo, Seco, etc. New stock added daily.

MODEL
ENGINEER

BECOME PART OF

THE ONLINE

COMMUNITY FOR

MODEL ENGINEER MAGAZINE

» (et access to exclusive competitions and
giveaways

» Exclusive articles and advice from professionals
» Join our forum and make your views count
» Sign up to receive our monthly newsletter

» Subscribe and get additional content including
Online Archives dating back to 2001*

» Register for free today and join ourfrlendly
community!

WWW.MODEL-ENGINEER.CO.UK

* only available with digital or print + digital subscriptions ,--"

Copper boilers for traction engines
and locomotives

Made to order
3%, 5, 7v4 inch gauge
Fully silver soldered

All bushes drilled and tapped

01395 269150 | devonsteamboilers@btinternet.com
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Model Engineer

CNC Cutting service Wood, Metal Plast-l_
& CNC Conversions.

or model C|

o Need a part fo

your Lathe, Mill
or Complete Workshop?
Full clearances
carefully underraken

Speak to.
Malcolm Bason of MB Tools

01993 882102
Re-homing workshop
machinery for 20 years!

° Custom

I
|
I ~ o Need fine :
| o We have lath@ mtllshﬂ

o CNC / nd mills).
1 rifig foday fora
I

Complete home

Essex/Nottinghamshire locations
Distance no object!

Te: Mike Bidwell

01245 222743

m: 07801 343850
bidwells1@btconnect.com

Looking to sell?
Send photos to

value@webuyanysteam.com

to see what we would pay.
Or call us on 0115 677 0347

—..ﬁllverus .
Mpleaselemail
tla\ml nolden@

THINKING OF SELLING YOUR
LATHE, MILL OR COMPLETE
WORKSHOP?

and want it handled in a quick
professional no fuss manner?

Contact Dave Anchell,
Quillstar (Nottingham)
01159206123
07779432060
david@quillstar.co.uk

To advertise please email
david.holden@mytimemedia.com

ALL STEAM

LOCO’S WANTED

ALL PART BUILT MODELS WANTED
ALL WORKSHOPS CLEARED SWEPT CLEAN

All 5" Gauge Loco's Wanted All 734" Gauge Loco's Wanted
Hunselt, Simplex, Speedy,
BR Classs 2, Horwich Crab,
BR 8400 tank, Maid of Kent,
Black Five, Jubilee, Royal
Engineer, Bl Springbok,
Torguay Manor.

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

Titch, Juliet, Rob Roy,
Firefly, Jubilee, Maisie,
Doris, GWR Hall, Britannia,
Hielan Lassie, Etc.

For a professional friendly service,
please contact:

Graham Jones M.Sc.

graham@antiquesteam.com

0121 358 4320
antiquesteam.com .

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

ALL
A Gauge Locos Wanted - 'R AC TION

WANTED

Minnie, Burrell, Royal Chester, etc.

336 Model Engineer 14 February 2020




Model Engineer

E Um!ﬁForgeW Lleveland Trading Estate
)~ Darlinglon, Co. Dumam DL12PJ

Metals)for | Model Makers

Contact us foracoppar Brass, Aluminium,
-—?Steel P sphorBrunza efc.

F(D@]]]ﬂﬂ]

LASER CUTTING

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

Your drawings, Eiles & Sketches.
m: 0754 200 1823 » {: 01423 734899

PHDNE & AX 01325 381300

e-mall; sal’es@m-machlne c0.uk
www.m-machine-metals.co.uk

WESTERN STEAM

i TAPS & DIES

4 Excellent Qualily manufactured-supplied

B LS

Brlllsh—hox HQS laps dies cuits stainless
ME5{33pcs) ME4 (30pcs) BA3(35pcs) has
all Model Eng 32+40tpi BA, BSB, MTP elc
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

GB BOILER SERVICES

COPPER BOILERS FOR LOCOMOTIVES AND TRACTION ENGINES etc.
MADE TO ORDER
Constructed to latest European Standards

@ 7'/." guage and P.E.D. category 2 Specialist @
Enquiries, Prices and Delivery to:
Telephone: Coventry 02476 733461
Mobile; 07817 269164 * Email: gb.boilers@sky.com

Model Engineers
Frumaer Member Assit of Copper Boiier Manulacturers (ME)

(‘(}PPER HOILERS

E;‘fl

( PHOENIX PRECISION)

The Ongmal and Still the best
Phoenix Precision Paints Ltd.
Orwell Court, Wickford, Essex, 5511 8YJ.
www.phoenix-paints.co.uk sales@phoenix-paints.co.uk

webuyanyworkshop.com

Re-homing model engineers’workshops across the UK

It's never easy selling aworkshop that
g has been carefully established over 1:5%
L= alifetime.lcanhelp makeiteasy for
——3 youtofindanewhome for much loved
workshop equipment & tools.
Please email photos to
andrew@webuyanyworkshop.com

Ortodiscuss how I might be able to help, please
callmeon 07918145419

lamparticularly interested in workshops with Myford 7 or 10 lathes

answer phone)
- - e: Stepllen.harrisao@btlrntemet.com
Model Engineering [frpmstiys oo

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
Vislt our website:

www.model-engineering.co.uk

Cowells Small Machine Tool Ltd.

Covnlls Small Mashine Tooks Ld.
Tandring Reod, Littie Bantley, Codwrier €07 §5H Fxsnx inglens
TeliFaz o84 (011206 251 791 e-mall salesScavelsiom

‘m iciiise]
iEasgna

Meccano Spares

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

MODEL MAKING METALS

1/32in. to 12in. dia. bright steel, stainless
steel, bronze, spring steel, brass, aluminium,
silver steel, steel tubes, bolts, nuts & screws,
tap dies + drills, white metal casting alloys.
Fine materials, chain, plastic.
Lathe milling machines and equipment,
new and secondhand.

Mail order nationwide and worldwide callers
Mon.-Fri. 9 - 5pm. All cards welcome.
Send now for a FREE catalogue or phone
Milton Keynes Metals, Dept. ME,
Ridge Hill Farm, Little Horwood Road, Nash,
Milton Keynes MK17 OEH.

Tel: (01296) 713631 Fax: (01296) 713032

www.cowells.com
Manufactures of high precision scrawcutting lathes,
Bmm herelogical collet lathes and

milling mochines, plus comprehensive ocessory range.
Talk dimﬂy ta the manufacturer

www.mkmetals.co.uk

email: sales@mkmetals.co.uk

www.model-engineer.co.uk
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'§ STEAM MODELS

\}-\ : _ ]b www.parksiderailways.co.uk 01282 613646
Drawings & Castings for a range of Southfield St, Nelson, Lancs, BB9 0OLD
3" = 6" Traction Engines

including
Burrell, Foster, Fowler,
Marshall, Ruston-Proctor.

Full Engineering Services, Technical
Support and Wheel Building available.
Laser Cut Horn Plates, Tender Sides
and Wheel Spokes.
Comprehensive Range of Model Engineering
Materials. BA and BSF screws, nuts, bolts and
rivets, boiler fittings and accessories.

Phone - 01332 830 811
Email - info@livesteammodels.co.uk

or visit |l E
www.livesteammodels.co.uk !

AMADEAL Ltd.

www.amadeal.co.uk
O -

h e | "I

Syil X5+ Combo CNC Milling Machine
Including 4th axis

Only£11.114 incvatand delivery" The AMA250AVF-550 Variable Speed Bench Lathe AMAT25LY Milling Machine

“Free delivery for all machines tomostof Excellent quality- Terrific price! With power cross feed Availablein MT3 or R8
mainland UK (except Northern Ireland Available with or without 2-axis DRO High/low 2 Speed belt drive
andsome Scoltish posicode areas) Only £1630/with DRO £199% including VAT and delivery’ Powerful Brushless DC motor 1.0 KW

See our website for full specification of these and other machines and accessories that we stock. Only £1250 inc.vat and delivery
Tel: (+44) 0208 558 4615 or 07887 945717 or (+44) 0208 558 9055
Unit 20 The Sidings, Hainault Road, Leytonstone, London E111HD

Monday - Friday (11am-4pm) or at other times by calling for prior arrangement.




Suppliers Of Quality + Engineers And Founders- Repairs To Models g
- Machine Tools - Purveyors Of Quality Steam Models - And Machinery - g% _
i —_— == —— = * LU

We are pleased to offer castings and
drawings for the Red wing motor co
open crank hit and miss petrol engine.
A popular engine ideal for machining
in the home workshop.

The model has a bore 1-1/4 inches,
stroke 2.0 inches. The 5 h.p. water
cooled red wing engine was the | %
inspiration for this fully functional 1/4 §
scale model. It runs on petrol with a
working hit and miss governor.

This comprehensive kit of parts+
includes 9 bronze castings, 13 grey

iron castings, pre cut timing gears, y 2
piston rings, spark plug, bushes, small Drawings are traditional A3 paper format

ﬁxings*, spri_ngs and a name plate and and construction notes in booklet form.
piston material. =

‘ . Available from stock cai to order.

¢O ;T';;-%nw-ﬂ‘

Catalogue available for this and

il
other model engines parts ,coils etc.
please ring or mail for a free copy..

*additional material and fixings are required to complete this engine

www.theengineersemporium.co.uk e-mail: info@theengineersemporium.co.uk

REWog17




jhesier » Serles

‘hobby workshop
must have!

CHESTER

RE-5,

I '
J- 2 SB0 B

CHESTER
120 DRILL

FRESS
718 WP

74
»

f=t. HODDY StoOre
y D13
D13 D13R D1& D19 D20

Throat 104mm 125mm 165mm 178mm 178mm
Drilling Capacity | 13mm 13mm 14mm 20mm 20mm
Chuck Size 1-13mm 1-13mm 3-16mm 3-16mm 3-16mm
Spindle Travel 50mm 40mm 80mm 80mm 80mm
Spindle to Base | 350mm 535rmm 620mm 600mm 1250mm
Spindle o Table |[210mm 415mm 450mm 410mm B00mm
Table Size | 165x160mm | 190x125mm 300mm dia. 2%0x290mm 285x285mm
Spindle Taper Blé MT2 MT2 MT2 MT2
Spindle Speeds | 600-2500mpm 440-28%0rpm 210-2580rpm 120-2580rpm 120-2580rpm
Height 585mm 800mm 290mm 1600mm 1630mm
Base Size 280x175mm 200x330mm 230x400rpm 430x270mm 460x275mm
Molor 0.25kW 0.37kW 0.55kW 0.65kW 0.45kW
Weight 17kg 29kg 42kg 86kg 70kg

Price (inc VAT) £114.45 £194.25 £273.00 £326.55 £313.95

Standard Accessories: Drill chuck, chuck guard,manual and parts list.

For more information contact our Sales Team, call us on 01244 531631, email
us at sales@chesterhobbystore.com or visit www.chesterhobbystore.com

Prices may be subject o change without notice



