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Paper supplied from wood grown in

A Suffolk steam dredging tractor in 4 inch scale owned
by D. Staton and seen at the Welland Steam Rally
(photograph: John Arrowsmith).

forests managed in a sustainable way.
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MOTOR CONTROL PACKAGES FOR THE HOME WORKSHOP
r' ” PACKAGES P B 'SUPPLYING
AVAILABLE FROM

EER !
» 0.33hp/0.25kW TO 3hp/2.2kW. n
*  Suitable for most lathes and

THE MODEL ENGIN
& WOODWORKER 4
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SINCE 1984 :
Harrison, Warco Chester

See us at the 2019 London,
Doncaster & Leammgton Model
Engineering Exhibitions

XKL iDrive 2 INVERTERS from £146 inc VAT | — . [ ‘e JAGUAR CUB INVERTERS from £200 inc VAT

2-YEAR WARRANTY/MONEY BACK GUARANTEE 5-YEAR WARRANTY/MONEY BACK GUARANTEE

240-volt 1-phase input, 240-volt 3-phase output (i.e. ‘ : 240-volt 1-phase input, 240-volt 3-phase output
dual voltage motor required). SOFT START-STOP, SPEED M y B (i.e. dual voltage motor required).
CONTROL, BRAKING, MOTOR PROTECTION e ro SOFT START-STOP, SPEED CONTROL,
and JOG FUNCTIONS. Low-Cost, general TETN IIV[O BRAKING, MOTOR PROTECTION and JOG
purpose simplified torque vector control. IMO - FUNCTIONS. Simplified torque vector
Entry level performance suitable for control giving enhanced performance at

the majority of applications. Four sizes low RPM. Four sizes from 0.4kW/0.5hp to 2.2kW/3hp.
available from 0.4kW/0.5hp to 2.2kW/3hp

RCS REMOTE CONTROL STATION £78 inc VAT
2-YEAR WARRANTY/MONEY BACK GUARANTEE

Suitable for all IMO inverters, this remote pendant allows you
to access the software of the inverter remotely, bypassing the
buttons on the inverter itself. START, STOP, FORWARD, REVERSE,
RUN, JOG, SPEED POTENTIOMETER. NO-VOLT RELEASE safety
feature and two metre length of 7-core

M flex as standard.

Inverter-Metric Motor-RCS Packages from £282 including VAT
Inverter-lmperlal Motor-RCS Packages from £350 including VAT
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‘ » - - L]
om T
‘,-r'l'..'.

BS EN 9001:2015 QUALITY ASSURED MANUFACTURING ENVIRONMENT; CE MARKED PRODUCTS
COMPLIANT WITH EMC REGULATIONS, THE LOW VOLTAGE DIRECTIVE and BS EN 1SO 61000-3-2:2018

ey -_
FREEPHONE 0800 035 2027 or 0121 708 4522 visa
transwave@powercapacitors.co.uk ® www.transwave.co.uk

Steam VT\Torkshop

Now Incorporating D.Hewson Models

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

5" Avonside Heisler

We always have a huge number of models in stock, and are always interested in anything from a set of
castings to a gold medal winner. Please do visit our website, or simply give us a bell for the most friendly,

helpful, fair and knowlegable,..... (if we do say so ourselves),..... service available.

-

By Enthusiasts
For Enthusiasts

e 07816 963463
~ www.steamworkshop.co.uk

—
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IVIAXITRAK.COM

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

" 57 EM BALDWIN

- Bo-bo diesel

- High level of detail
- Steel body

- 8 Motor

- Starting from £1995

Finance available
Terms and conditions apply
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TEL 01 580 890066
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30 years experience providing fittings, fixings, brass, bronze, copper and steel
Browse our website or visit us at 10-11 Larkstore Park, Staplehurst, Kent, TN12 0QY
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PARKSIDE ELECTRONICS
www.parksiderailways.co.uk 01282 613646
Southficld St, Nelson, Lancs, BBY 0LLD

SIeamwavs Engmeermg llmnell

WORKING LIVE STEAM SCALE MODELS, SPECIALIST PARTS
MANUFACTURE. PRE-MACHINED KITS FOR WORKING

STEAM LOCOMOTIVES IN 5" AND 7%" GAUGES

¢ BESPOKE PARTS MACHINING

* STATIONARY AND MARINE
ENGINES MANUFACTURED

® FULL PAINTING & LINING
SERVICE =

* ECCOMPLIANT il a
BOILERS FOR ' heuamyl'

. SALE
* UNFINISHED TR il
MODELS
COMPLETED {5 N

STEAMWAYS ENGINEERING LIMITED

Dovecote House, Main Road,
Malitby Le Marsh, Alford, Lincs. LN13 OJP
Tel/Fax: 01507 206040
Email: info@steamwaysengineering.co.uk

Company Registration No. 11978043

www.steamwaysengineering.co.uk o
. - Debit cards accepted

Contact 17D :
Email: sales@17d.uk
Tel: 01629 825070 or 07780 956423

§" g. Plain Disc 7 1/4" Narrowgauge 6" Dia
Wheels - £9.75 ea £22 85 ea

Z

Wheels, buffers and detailing parts
in 5 " and 7 1/ " gauges

774" gauge Screw Link

Romulus
Wheels

£68.00 ea

Couplings - £89.50 ea

774" Narrowgauge

Profile
urly Spoke
£39.50 ea

S5h"

7 147 g. Plain Disc Wheels
£14 85 ea

A large range of buffers from
on tread

; F Wmmd £45 / set
14" g 2 & 3 Feed Oil Boxes |

2 Feed: £16.50 pair
"

Silvertown Lubricators Kits
74" g. 12 Feed: £92.00
8 Feed: £86.00

3 Feed: £18.50 pair

5" g. 8 Feed £59.00 - 12 Feed (coming soon) £ 65.00 |

MINIATURE RAILWAY SPECIALISTS

LOCOMOTIVES, ROLLING STOCK, COMPONENTS
CNC MACHINING SERVICES

Prices ex-works & excluding VAT

www.1/a-/td.co.uk

17D Limited, Units 12 & 13 Via Gellia Mill, Bonsall, Matlock, Derbyshire, DE4 2AJ

AMN.E

Ahhoh l‘jt:m{ I E noinEenna See Website for up to date info, ' o
vy sy s Please re-fresh your website browser. |

Nept ne 2/3/4

Ready to go
wnthln 4 weeks
~ Choice of colours.

All steel.
) 2314 motors.
= 24y
Lights.
Two tone homs.

Choice of

' Control systems.

Add Sound.
Add Cranks & Rods (5°g only)

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

www.ametrains.co.uk

Shop open Mon to Fri 9.00am to 4.00pm

Mot , Coaches & Trucks all on disg
(See wobsito for products & updates)

Alec Tiranti Ltd

established 1895
Centrifugal Casting & Mould

Making Machines, White Metal
Melting Pots & Hand Casting Alloys

WWw.tiran ti .CO.UK
Tel: 0845 123 2100

Modelling Moulding Tools & Matenals,

Pewter, White Metals Alloys, Bearing Metal, Silicone Rubbers,
Polyester, Polyurethanes & Epoxy Resins,
including Fastcasts, & Clear Resins,
Professional range of Cold Cure Silicone Rubbers

27 Warren Street, London WIT SNB 0207 380 0808
and

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

MIDLANDS
MODEL
ENGINEERING
EXHIBITION

THE SHOW FOR MODEL ENGINEERS

THURSDAY 17" to
SUNDAY 20™
OCTOBER 2019

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

WARWlCKSHlRE
| EVENT CENTRE

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

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

ENTER YOURWORK NOW

Why not enter your work and be part of the exhibition?

There are 16 competition and 16 display classes.
Call01926 614101 or see our website for more information.

Trophies, cash prizes and certificates are given to winners.

SPONSORED BY

EXHIBITION LINK BUS

from Leamington Spa Rathway
Station not Sunday ).

FREE PARKING

Ample free parking lor over 2,000
vehicles.

BOOK YOUR TICKETS NOW

ADMISSION ONLINE FULL PRICE
PRICES TICKETS® TICKETS*

Adult £9.50 £10.50

Senior Citizen £8.50 £9.50
Child (514 yrs) £3.00 £4.00

* Tickets are avallable via our website at discounted pnces unti
madnight Tuesday 15th October 2019

“* Full price tickets are available on the day from the ticket office
Mlease call SEE Tickets on D115 896 0154 H yvou would tke 1o book

o ticket by phone . FREE SHOW GUIDE

i ; [ AW A7 Ml O
Last admissionr 1 hour befose closin upon gﬂtrymtmm

GROUP DISCOUNTS: 10+ enter code GRP10 on website.

Lecture programme, exhibitor list & bus timetables online.

www.midlandsmodelengineering.co.uk

Organised by Meridienne Exhibitions Ltd f Exhibitions LTD

All information subject 10 change, correct ot time of printing ,
wMevidsennef »




Steam VT\Torkshop

Now Incorporating D.Hewson Models

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

J 1/2" Foden “E” Type

‘ L

We always have a huge number of models in stock, and are always interested in anything from a set of
castings to a gold medal winner. Please do visit our website, or simply give us a bell for the most friendly,

helpful, fair and knowlegable,..... (if we do say so ourselves),..... service available.

- By Enthusiasts

n For Enthusiasts

07816 963463
www.steamworkshop.co.uk

The North of England Woodworking & Power Tool Show

Gt Yorkshire Showground
Harrogate (HG2 8QZ)

|5 November 2019 10am - Spm
16 November 2019 10am - Spm
| 7 November 2019 10am - 4pm

My Time Media

www.skpromotions.co.uk T:07946 855445

MAKE LIFE EASY
AND PRE-BOOK

YOUR TICKETS

Tel: 01749 813899

Adult tickets £12:00 @ £10.00
Concession tickets £14+:00 @ £9.00

For show details either visit
www.skpromotions.co.uk
or phone: 07946 855445

or email: exhibitions@mytimemedia.com

=y | ne World's Largest Stockists of Model Engineering Supplies

V
Trade Counter Fully Stocked and Open to Callers - ALL WELCOME
Reeves 2000, Appleby Hill, Austrey, Warks CV9 3ER |
Am@ Tol sales@ajreeves.com
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For exclusive offers visit our website WWW.a|reeves.com

images for display purposes only. Actual item supplied may differ from image or f0| |0w us on Face bOOk
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The Tool Con Wy

Tracy Tools Lid. ; ' ;.:,
Unit 1, Parkfield Units, - - - o
Barton Hill Way. K Sap -

Torquay TQw 8JG Visit our brand new weste o F
We ship anywhere e world LT acy’toos.m ;

PRODUCTS | _ Taper Shankﬁgg
 Taps and Dies * Endmills — | - —
e Centre Drills » Lathe Tooling '
* Clearance Bargains ¢ Reamers
* Diestocks * Slot Drills
* Drill sets (HSS) * Specials

boxed * Tailstock Die Holder
* Drills * Tap Wrenches

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

oTracy TOO]_S 1.td Fax: 018083 328 157

Email: info@tracytools.com
Tap & Die Specialist, Engineer Tool Supplies www.tracytools.com
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* 26 Issues delivered to your door
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* Download each new issue to your device
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* Access your subscription on multiple devices

* Access to the Online Archive dating back
to August 2001
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* 26 Issues delivered to your door
* Great Savings on the shop price

* Never miss an issue
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SUBSCRIBE TO MODEL
ENGINEER TODAY AND SAVE!

| SAVE up to 41%**

Model Engineer Is a great way to
stay informed of everything to do
with working mechanical models.
With over 100 years of experience
to draw on, Model Engineer
covers everything from classic
steam locomotives to cutting-
edge modern developments

In scale engineering. Reqular
content includes constructional
articles, features on the best
techniques and tools available
and profiles of full-size
modelling subject prototypes.
Model Engineer magazine
publishes 26 great issues
a year.

So subscribe today,
make great savings
and never miss
an issue!
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SMOKE
RINGS

Midlands Show
The Midlands Model
Engineering Exhibition is just
a month away now, taking
place at the Warwickshire
Event Centre, Fosse Way,
from Thursday 17™ October
until Sunday 20™ October. A
special feature of this year’s
show Is a rake of seven five
Inch gauge Pullman cars
built by Brent Hudson and
Ben Lyons. These are part of
a total of eighteen Pullman
cars built by Brent and Ben
over the last few years. Four
of them paid a visit recently

ABOVE: Brent and
Ben’s Pullman cars
visit Nottingham.
RIGHT: The Pullman
cars are fully detailed.

to the Nottingham club track
at Ruddington (photo 1). They
are truly magnificent and, if
five inch gauge railways are of
any interest to you, then these
alone will justify your visit.
The build quality 1s superlative

A New Bandsaw for Model Engineers

The Axminster Tool Centre has announced a new bandsaw
aimed specifically at model engineers (photo 3). The new
Model Engineer Series AE1470B metal cutting bandsaw

Is small and simple; and its relatively light weight of 23kg
makes it fairly portable. Taking up little working space, it is
perfect for the home model engineer with a small workshop,
but Is also quite suitable for small trades where metal needs
to be cut on site.

The simplicity comes from having a fixed cutting speed,
direct drive to the band wheels and no electronic controls,
meaning there are fewer things to go wrong. Built around
a strong cast alloy base and blade bow, It I1s quite rigid
giving firm blade control. Another advantageous quality is
that it is powered by a 375W induction motor with a simple
switch system, and features auto-shut off when the cut
Is completed. The saw bow swivels to allow angle cutting
up to 45 degrees. In addition, there is a latch to hold the

bow down and even a carrying handle
B for transportation. A UK 3-pin plug
Is fitted. When coupled with a UK
made Axcaliber blade, the AE1470B
will provide the user with the
most accurate cuts over and
over again.

This Is a no-nonsense
bandsaw, perfect for the small
workshop, giving you hassle-
free working whatever the
task. It i1s currently priced at
£546.96 including VAT. For
more information, please visit
www.axminster.co.uk

and they are all fully detailed
Inside, down to the table cloths
and working table lamps
(photo 2).

Apart from the Pullman cars
there are of course the usual
club and trade stands and the
16 display and 16 competition
classes. Outside there will be
a gathering, as always, of the
Fosse Way Steamers and the
five inch gauge railway track
operated by the Coventry
Soclety of Model Engineers
and the Polly Owners Group.
To round all this off there is a
full programme of lectures and
demonstrations. It's a show
not to be missed — further
details may be found at www.
meridienneexhibitions.co.uk/
events/midlands-model-
engineering-exhibition

Machine Mart Catalogue
Machine Mart have Issued a
new catalogue. Go to www.
machinemart.co.uk to discover
how to get a copy.

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.
0/710-192953
mrevans@cantab.net
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Welland Steam Rally 2019

John
Arrowsmith
takes a

trip to the
Malvern

hills.

www.model-engineer.co.uk

he 55" Welland Steam
I Rally was again held on

their large rally fields at
Welland with the wonderful
Malvern Hills as their
backdrop. There were over
ninety steam engines listed Iin
the rally programme as well as
over thirty miniatures. Add to
that all the working stationary
engines, the large collections
of cars, lorries, motor cycles,
military vehicles and a host
of active demonstrations and
you can see what an attractive
and interesting rally this is.
| was there early on Friday
morning just as every engine
and machine was being made
ready for the day’s visitors
and the individual working
time. There must be literally
gallons of brass polishing
compound being used to keep
these veteran machines in the

The preparations begin with
three showman'’s engines
getting the treatment. Closest
IS a Fowler, next is a Burrell
and on the end Is a Garrett.

The Savage centre engine on the ‘gallopers’ fairground ride.

splendid condition expected
of them.

Old favourites mingled in
with interesting newcomers
and as the morning progressed
so the whole site came to life.

| picked out three showman'’s
engines which were being

prepared to illustrate the

quality finish on all of them

(photo 1). Located behind

these engines were the >
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The 2ft gauge vertical boilered freelance locomotive working
on the road making demonstration.

~

The Erie steam shovel (circa 1915) in action.
This machine was restored at the Statfold Barn Railway.

The Fowler crane engine preserved by the late
Len Crane and now owned by his family.

This little portable engine was well made.

A very nice example in 2 inch scale of a Burrell road roller and living van built by Alan Bishop.

traditional fairground rides
Including the ‘gallopers’ with
a large steam powered No.
6 Savage centre engine. It
has been in the ownership of
the present family since the
1940’s. It looked in excellent
condition and just added that
extra bit of nostalgia to a
familiar ride (photo 2).

A visit to the model tent is
always an interesting place to

422

be and here there was a wide
range of exhibits that provided
entertainment for everyone
from pure model engineering
to the smaller collection type
presentations. Among the
model engineering exhibits
was a nice little portable
engine which showed some
good workmanship (photo 3).
A range of models by Kevin
Gingell was well presented and

The North Monmouthshire wagon was a good example of model wagon building.

| thought his Stuart 5A and his
Model Engineer beam engine
(photo 4) were fine examples
of the prototypes. His James
Coombes engine was another
fine piece of work. From Burry
Port iIn South Wales was a nice
5 Inch gauge BR 0-6-0 1500
class locomotive brought by
Miss M. Raynor (photo 5) and
from Ammanford in South
Wales a well made 4 inch scale

Model Engineer 13 September 2019

‘Little Samson’ showman's
engine was displayed by Mr
John Davies. In 2 inch scale
was a fine model of a Burrell
steam roller and living van
built by Alan Bishop from
Worcestershire (photo 6). A
well-made example of a North
Monmouthshire wagon circa
1911 was in good contrast

to some of the other heavier
engineering models (photo 7).

o

| enjoyed a good chat with
the organiser and driver of
the little 0-4-0 Beyer Peacock
locomotive originally built
as a crane engine in 1879
which was simmering nicely
on the length of standard
gauge track (photo 8). This is
now a permanent feature of
the rally field at Welland and
each year they have a guest
engine to provide brake van
rides along its length. Brought
In from the Foxfield Railway
In Staffordshire, this little
engine was looking good In
the sunshine and | enjoyed the
short ride in an ex-GWR ‘Toad’
brake van where the engine
was made to work as the line
has quite an incline.

There was another 2ft gauge
raillway In operation on a short
demonstration line where a
fairly modern vertical boilered
engine was part of an extensive
road repairing demonstration
using vintage equipment and

www.model-engineer.co.uk

this little locomotive had a
couple of tipper wagons in
tow (photo 9). The engine

was visiting from the Statfold
Barn Railway but was bullt
originally to a freelance design
by the Will Brighton Wagon
Works. When first built it had

a gear drive but has been
converted to chain drive. It
has both a steam pump and
Injector and i1s also air brake
fitted so that it can be used on
the mainline at Statfold Barn.
Working alongside it on the
road building demonstration
was a well-known crane engine
once owned by Len Crane and
still in the family (photo 10). A
further demonstration of power
was provided by a large steam
excavator which was working
hard moving soil. Watching
the crew working this machine
showed just how much effort
was needed to work the digger
compared to the modern
equivalents (photo 11).

By this time a number of
miniature engines were driving
round the rally field allowing
the public to enjoy getting
up close and talking to the
drivers and for the miniatures
to mix in with their full size
brethren (photo 12). Some
of the full size engines and
vehicles were impressive and
attracted a lot of admirers.
Usually the front end or side

C—— -
L
.

view of a particular exhibit is
photographed but sometimes
a look round the back can
produce a totally different
Image. Take the Sentinel
timber tractor, for example, just
simmering away and looking
like a number of other steam
lorries on parade but round
the back of the lorry It was a
different story with a range
of geared options including

- r :

Full size meets the miniatures during the reqular steam trips on the rally site.

423



A good looking 6 inch scale Foden steam lorry at work at the rally.

a forward and reverse winch
(photo 13). | don’t know what
all the ancillary equipment
was for, there was no one

to ask, but | expect some of
our readers will. Among the
numerous stationary engines
working away on site | picked
out a Richard Hornsby 3hp
engine which had been very
well restored and was looking
iImmaculate in the sunshine
(photo 14).
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Once again it was good to
see the number of younger
people actively involved in all
aspects of the show which
augers well for the continued
Interest in these fine vintage
machines of a bygone age.
Thanks to everyone | spoke
to for their patience an
information - it was as always
very much appreciated.

ME
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A rare model of a Suffolk steam dredging tractor in 4 inch scale owned by D. Staton.
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A fine example of a scratch built 4 inch Burrell makes its way out to the rally field.
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Quarter Scale Bentley

Mick Knights
begins the
final assembly
of the engine.

Continued from p.324
M.E. 4619, 16 August 2019

Crankcase secured in the running frame.

www.model-engineer.co.uk

f any readers intend using
this piece as a reference for
their own build then | would
suggest that before assembly
they drill and tap one end of
each slave rod pivot pin before
attempting to assemble the
crankcase, as these are a
close running fit to the bushes
and proved problematic

to extract. | had to resort

to stripping the crankcase
down and tapping them out
using a pin punch through

the air/fuel induction bores

In the thrust box. Photograph
275 shows the slave rod
assembly with the pivot pin
extraction holes. It's also a
good idea to engrave or stamp
individual components for
their orientation and relevant
cylinders so they go back In
exactly the same position on
final assembly.

When first setting the
crankcase In the running
frame 1t should rotate freely
as it's rotating around the
three main crankshaft ball
bearings (photo 276). A little
light oil should be applied to all
moving components - | tend to

Slave rod assembly.

favour an aerosol spray as this
deposits a finer film of oll.
With the slave rod assembly
iInstalled the rotation should
still be free but there should
be a little more resistance
from the slave rod assembly’s
central bush rotating around
the crankshaft. At this stage
checked that the crankshaft
ubrication was working by
Inserting the small plastic
tube on the aerosol spray Into

Cylinder heads in place.

the oil supply entrance at the
rear of the shaft and giving

It a quick squirt. Oil instantly
flowed from all the lubrication
points - one less thing to worry
about!

One at a time, Iinstall pistons
and cylinders, checking
rotation after each one.
Finally, fit all the cylinder head
assemblies (photo 277).

The front cover, with its
jack shaft gearing and rotary

425

PART 17/

BR2 Rotary Aero Engine

=2



First full engine assembly.

cam, are assembled next. If
you're using the Hodgson
plans these are fitted in their
correct orientation to each
other by aligning them with a
5mm dowel pin or, in this case,
a drill shank, through their
timing holes which were drilled
and reamed during initial
manufacturing (photos 278,
279 and 280).

The cam followers and push
rods are next to be fitted and
their travel checked. There
should still be some downward
movement of the valve stem
against the spring after the
follower has crested the cam
lobe. Finally, the propeller hub
IS bolted onto the crankcase.
If the crankcase still rotates
smoothly then it's a good
time to assemble the fuel/air
Induction ports and check for
alignment. I'll cover sealing
the transfer tubes in the ports
on final assembly (photos 281
and 282). Photograph 283

The induction ports and transfer pipes.

shows the cylinder heads with
the volute springs in place.
With the ignition system
I'm using the HT current
to the twin spark plugs is
delivered via brass contacts
In the Tufnol slip ring. These
have to be aligned with two
carbon bushes mounted in
the cover plate. These bushes
are located either side of the
engine's centreline and so,
when a cylinder is also directly
vertical at ninety degrees
and the piston travel is at
the top dead centre position
(TDC) of the cylinder, the
two carbon bushes should
be directly in line with a pair
of brass contacts in the
rotating slip ring. Combustion,
though, needs to occur at 10
degrees before TDC. With the
Blackmore version, combustion
occurs at twenty degrees
before TDC, which | suspect
would have been as It was on
the original WW1 engine.

426 Model Engineer 13 September 2019
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Setting No. 1 cylinder at 10

Although the system has
been successfully used many
times in the past | could
foresee a few problems In
coordinating the two as well
as setting the Hall sensor to
discharge the current to the
slip ring at this exact moment,
so | thought about setting
the first two conditions and
then securing the slip ring
to the thrust box ensuring a
permanent setting no matter
how many times the engine
Is disassembled. The only
practical method | could see
was to drill two holes on a
2.625 inch pitch circle. This
would produce a semicircular
form in both the slip ring and
the outside diameter of the
thrust box, allowing a couple
of split roll pins to be tapped
home once the assembly was
fully tightened. One would
locate the slip ring to the
thrust box, while the second
would be a belt and braces

www.model-engineer.co.uk

degrees before TDC.
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measure to secure the locking
nut In position once fully
tightened. It would also ensure
that the slip ring doesn't slip
should the lock nut loosen
when the engine is running;
this would seem unlikely as the
nut tightens in the direction of
rotation but you never know.

| trust this will all become
clearer as we progress.

The first step was to set the
thrust box (still attached to
the crankcase) true in a four
jaw chuck (photo 284) then
transfer it to the dividing head,
set up on the conventional
mill. Once secured, the
dividing head was rotated
until a ten degree set piece,
positioned on top the number
one cylinder, was clocked
true and the dividing head
locked in that position (photo
285). If no angular set pieces
are avallable then the No. 1
cylinder location could be
clocked true and the dividing

Setting a pair of connectors in line.

head rotated through ten
degrees. The slip ring retaining
nut was loosened enough to
allow the ring to be rotated
until a pair of connectors
could be clocked true in the
horizontal plane. This would
be the firing position of

Setting the thrust box true in the four jaw.

286

4

AERO ENGINE

cylinder No. 1 at ten degrees
before TDC. The locking nut

was fully tightened and the

two connectors rechecked to
ensure nothing had moved

(photo 286). The thrust box

was then set directly to the
machine table and the bore S>>
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R
Crankcase set at ten degrees before

TDC with timing light attached to the
Hall sensor.

428

clocked true to the spindle
(photo 287). Two hole centres
were established on the 2.625
inch pitch circle (photo 288)
and two 0.104 inch diameter
holes drilled to a depth of
16mm. Photograph 289 shows
the roll pins in position.

Now to adjust the Hall
sensor to discharge when this
setting Is replicated on the
running frame.

For any readers unfamiliar
with Hall sensors, the HT
current to the spark plugs
Is discharged when a series
of magnets set in a non-
conductive disc pass under
the sensor - this replicates the
distributor on engines using
contact breakers and HT coill.

To check that the discharge
occurs at exactly ten degrees
before TDC. | set the crankcase
at ten degrees using the
angular set piece and checked
the position using a small
spirit level (photo 290). The

Establishing the hole positions.

current will be discharged at
the moment that the magnet
completely passes the sensor,
so In order to check this a
small timing light I1s used
which will illuminate when

the magnet passes over the
sensor and go out at the exact
moment it has passed. There
Is also an audible buzzer

that stops at the moment the
magnet passes the sensor.
You would be very lucky If all
this happened without the
need for some fine adjustment.
The position of the sensor In
relation to the magnets can be
adjusted by rotating the sensor
housing using two radial slots
In the base until the light goes
out and then locking it In
position (photo 291).

The firing order is 1-3-
5-7-9-2-4-6-8 and so when
rotating the crankcase counter
clockwise, after establishing
the firing position of cylinder
No. 1 at ten degrees before
TDC, the timing light will
Illuminate again just after No.
2 cylinder reaches TDC and
go out when cylinder No. 3
reaches its firing position at
ten degrees before TDC. To
check that current is being
discharged when all nine
magnets pass beneath the
Hall sensor will require a
couple of revolutions of the
crankcase, with cylinders
1-3-5-7 and 9 firing on the
first revolution and 2-4-6 and
8 on the second. The timing
light | used was sourced from
Roy at cncengines.com at
the same time | purchased
the spark plugs and CDI unit

but different versions are
also available from UK model
supplies, such as Propguy.
Photograph 292 shows the
nine magnets, while the Hall
sensor can be seen inside
the cap. The cap also needs
to be produced from a non-
conductive material, in this
case black Nylon.

As I've mentioned before,
In order to use the slip ring
and Hall sensor I'm using the
Hodgson running frame to
mount the engine. However,
this particular frame needs
extra stabilisation which
requires a second frame to
bolt the Aluminium running
frame to and so a suitable
box section frame needs to be
constructed. Strangely enough
the cheapest 6 metre length
of 25mm square x 3mm box
section | could source was on
Amazon, which at the time of
writing was £27.50.

When fabricating any
frame work 1t's a good idea
to draw the frame full size on
a convenlent flat surface, In
this case the bench top, along
with the front view. | carried
construction lines across to
draw a side view. This enables
exact sizes to be scaled and
any angular stanchions, such
as the side and rear support
struts, can be checked for
overall length and exact
position by placing them on
the drawing (photo 293). Also,
when working with black iron,
a piece of chalk is the best
method of marking cutting
lengths for sawing prior to
machining to finished sizes.

Model Engineer 13 September 2019

Radial adjustment.

.-

Using preferred angles
makes setting up for
machining straightforward.
Photograph 294 shows the
machine vice set to thirty
degrees using a set piece.
he best milling cutter for
this particular operation has
to be a fine-tooth ripper. Once

www.model-engineer.co.uk
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And | think to myself, what a wonderful weld!!

the first thirty degree angled
face has been produced on
all four side struts the second
face can be machined using
a simple back stop to ensure
uniform lengths. It's always

a good idea to flush off all
the welds on flat surfaces.
These days | use a flexible

Setting the machine vice to produce the angled faces.

Finished support frame.

flapper disc with my small
angle grinder as they produce
a far better surface finish and
are easler to use compared

to the solid grinding discs.
Photograph 295 shows the
welded frame prior to painting
and photo 296 the finished
frame.

AERO ENGINE

NEXT TIME
We complete the assembly
and finishing of the engine.

@®To be continued.
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Georgina is seen here with a train of passenger coaches at Scalby Mills on the North

Bay Railway during the day of its formal public launch, 23 April 2016.

-

Note the need to provide buffers compatible with the line’s existing rolling stock despite the fact that they do not sit comfortably with the locomotive’s ‘industrial” heritage.

A Brand New Bagnall

for Groudle Glen...

Mark
Smithers
Investigates
Oscar, a
new-build
Bagnall locomotive
constructed at the
Scarborough North Bay
Railway.
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ne of the basic
locomotive
specifications that has

Inspired a significant following
amongst large-scale modellers
of narrow gauge steam
locomotives is the Bagnall
‘Bullhead’ 0-4-0ST. From 16mm
to 1foot scale (‘O’ or 1%a inch
gauge) right up to 7% inch
gauge, we have seen a number
of examples throughout the
length and breadth of the
British mainland at least, If

not further afield. It is for

this reason that the recent
appearance of two full-size
new-build specimens on home
soll will be of considerable
Interest to both existing and

prospective modellers of these
engaging little locomotives.
The story of the replica
locomotives begins at
Scarborough'’s 20 inch gauge
North Bay Railway. As part of
a general ‘revamp’ following
a change of ownership, the
decision was taken to build
a new ‘narrow gauge’ pattern
steam locomotive to provide
additional customer interest
on a railway that had hitherto
relied on internal combustion
motive power. In pursuance of
this end, a subsidiary company,
N.B.R. Services Ltd. was
formed during the early part of
2014. In addition to completing
the projected locomotive, It

was also envisaged that that
new-build and repair faclilities
would be made available to
external customers. After
looking around for inspiration
for a suitable steam locomotive
for the N.B.R., the choice
eventually fell on the Bagnall
Sipat class 0-4-0ST. This
specification was the smallest
of the standard ‘Bullhead’
Bagnall 0-4-0ST designs, being
produced in three sizes: 10 HP,
15 HP and 20 HP (all 72 inch
cylinder stroke, respectively

4 inch, 472 iInch and 5 Inch
bore) weighing between 3%
and 3% tons in working order.
The earliest class member to
be officially acknowledged
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Various components that were later to be incorporated into Otter are seen
here in January 2017 in the N.B.R.E.S.L. Machine Shop in Scarborough. They
include brake blocks, brake shaft bearings and bellcrank, eccentric sheaves
and the safety valve body casting.
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This Is Otter's leading axle stretcher which effectively envelops the axle.
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On the original Sipat design this would have been a casting, but on the new

locomotive it is a welded fabrication.

as such was Bagnall works
number 1868 of January

1908, a 10 HP specimen.

The versatility of the basic
specification was illustrated

by the fact that the maker's
catalogue stated that it could
be built to gauges ranging from
1 foot 6 iInch to 3 foot 6 inch
There were precursors of the
Sipat class; the best-known of
these on the domestic front
was probably number 1560

of 1899 of 18 inch gauge for
Brede Waterworks In Sussex,
which was characterised by

a plain, rather than ribbed,
smokebox saddle and ‘modified
Baguley' rather than Bagnall-
Price valve gear. From the point
of view of evolutionary history,
the change from plain to ribbed
smokebox came earlier than
the switch from ‘modified
Baguley' to Bagnall-Price valve

www.model-engineer.co.uk

gear as evidenced by 18 inch
gauge ancestor, Ant (No. 1651
of 1902) which combined the
later pattern smokebox with the
earlier pattern valve gear.

One of the advantages of the
Sipat specification from the
constructional point of view
IS, of course, the use of the
‘Bullhead’ boiler rather than
the conventional locomotive
pattern, although on the debit
side these boilers tend to
be relatively slow In steam-
raising when compared with
the latter. The first Bagnall
locomotive to use the
‘Bullhead’ pattern of boiler
was No. 1416 of 1893 and
the boiler design appears to
derive its inspiration from the
‘Britannia’ or ‘Colonial’-pattern
cylindrical firebox boilers with
enlarged fireboxes fitted to
portable engines produced by

This is a front left hand three-quarter view of the chassis of Otter in

LOCO FEATURE

the Erecting Shop on the outskirts of Scarborough in January 2017.
By this time, the chassis was at the ‘rolling’ stage with both of the left
hand brake hangers and associated transverse rods already fitted.
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The ribbed smokebox saddle referred to in the text in relation to the Sipat design

has been faithfully reproduced on Otter but, in line with the general constructional
principles of the new locomotive, it is of fabricated rather than cast construction. For
a good illustration of the movement from plain to ribbed smokebox saddles on these
small Bagnall locomotives at the turn of the 19%"/20" Century, compare the Groudle
Glen Railway 2-4-0T Sea Lion and Polar Bear designs.

Marshalls of Gainsborough
which, in turn, were preceded
by a boller of similar pattern
constructed by at least one
German manufacturer. Such
boilers also appeared on a
small number of locomotives
produced by Bagnall's
Staffordshire neighbours, Kerr
Stuart during the last decade
of the nineteenth century.
Following early work
undertaken at the North Bay
Railway’s own workshops,
the embryonic locomotive,
Georgina’s completed
components were transferred
to the Scarborough premises
of N.B.R.E.S. Ltd. During the
latter part of 2014 and by late
November of that year, the
chassis was ready for finishing

and compressed air trials.

The locomotive's completion
schedule had been somewhat
shortened by the fact that a
suitable pair of cylinders were
ready to hand. These had
originally been manufactured
in Australia for a 2 foot gauge
replica of New Zealand’s
Bagnall 0-4-2T Annie (the
‘original’ of which was Bagnall
No. 1922 of 1911 built to 2

foot 6 inch gauge for Gisborne
Borough Council's Gentle Annie
Tramways). The cylinders were
later used by Richard Booth of
the Groudle Glen Railway for his
replica of the same locomotive,
completed in 1998. They
became available for Georgina
when Richard decided to
manufacture a more authentic
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This view shows the trailing axle fitted with the eccentrics, along with its
associated axleboxes and hornblocks (again fabricated items) and the rear
right hand brake hanger resting on top of its associated hornblock.

pair for his Annie. Georgina
was largely mechanically
complete by October 2015
when successful compressed
air tests on the chassis were
carried out. Between this time
and the spring of the following
year, the remaining ‘finishing
touches’ were undertaken.
Following a steam test on
March 2" 2016, Georgina was
eventually ‘launched’ on the
North Bay Railway on March
23 2016.

Amongst other projects
undertaken by N.B.R.E.S.L,,
which included construction
of a 7a iInch gauge half-size
replica of Sir Arthur Heywood's
Effie, the decision was taken
In 2016 to construct another
Sipat locomotive, this time
to 2 foot gauge. By the time
that construction work was
under way on this locomotive,
the company’s facilities
consisted of two workshops
In Scarborough, the smaller of
which was the Machine Shop
located close to the North
Bay Railway’s Peasholm Park
terminus and the larger of
which was an Erecting Shop,
situated a short distance ‘out
of town’ in an adjacent village.
Most of the photographs of
the second Sipat locomotive
Oscar, taken whilst under
construction, that accompany
this feature were taken In
the Erecting Shop. Unlike
Georgina, the new locomotive
was not initially constructed
with a particular customer
In mind and for this reason
Its construction proceeded
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The leading right hand wheel of Otter is seen here — a faithful
reproduction of the Bagnall original. Note the jig to hold the
crankpins in position prior to the fitting of the coupling rods.
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This Is the rear stretcher, which supports the ‘bullhead’ firebox.

It Is yet another fabricated item.
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the smokebox saddle.

This is one of the blanks for Otter's coupling rods as seen

in the Machine Shop in January 2017,

very much on a ‘stop-start’
basis over a period of three
years, being fitted in as other
Jjobs permitted. As can be
seen In the accompanying
photographs, much of the
chassis was completed by the
middle of 2017 but there was
a relatively long pause until
completion of the remainder
of the locomotive. During this
time, 1t was decided to relocate
the company’s manufacturing
capability to Darlington for

reasons of convenience. The
lack of a designated customer
proved to be a major difficulty
and by April 2018, thoughts
were even turning to utilising
the engine’'s components

In a 15-inch gauge project.
Fortunately more realistic
arguments prevailed and it
was realised that a buyer for
the locomotive was likely to
be one of three candidates:
the Groudle Glen Railway; the
Amerton Railway or Amberley

A rear right hand three-quarter view of Otter's chassis in
January 2017. This picture gives a good idea of the relative
positions of the rear stretcher, the leading axle stretcher and
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The casting for the locomotive’s

Ramsbottom safety valve column can be
seen to advantage in this photograph.

Chalk Pits Museum. In the end
it was the first of these venues
that was able to allocate

the necessary funds for
purchase and the locomotive
was completed in time for its
running trials on a suitable
stretch of track adjacent to
Castleton Moor Station on the
Middlesbrough-Whitby (Esk
Valley) main line. These took

place on 21/22 April 2019
@To be continued.
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ome while ago | had
L. . . .
a little project which

Sadler
makes a
couple of
faceplates designed for
repeatable holding of
workpieces.

Continued from p.393
M.E. 4620, 30 August 2019
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involved the production
of a batch of cylinders for
oscillating engines with a
Y2 Inch bore. At the same
time, | wanted to resurrect
an engineering oddity project
of machining a ‘Turner’s
Cube’ which consists of
three internally nested
cubes cut from a single solid
block of about 40mm, none
of which can be removed.
Both of these would need a
considerable amount of use
of the faceplate and angle
plates along with a number of
holding and locating jigs.

At about the same time |
was talking to Alec, a member
at my club (Chesterfield), who
had just finished making a
pump which involved over
20 faceplate operations.

He stated that it was very
Interesting but very slow
because of the difficulty of
all the setting up procedures
which had to defy gravity -
and it took ‘forever’. My two
projects were stalling for the
same reasons (and | couldn't
work out how to do the cube).

Then with the knowledge
of a daunting set up time |
remembered two articles In
the dim and distant past. One
was a modification done to a
faceplate using a key to guide
an angle plate and the other
about setting up a faceplate
by having a fixture to screw
It onto when mounted in the
bench vice. The modification
iInvolved milling a slot in the
faceplate, then doing the same
with the angle plate and fitting
a tenon. This did mean that
when adjusting the plate In
and out from the centre of the

Lathes and Mo
for Beginners

lathe, at least 1t didn't twist and
fall at all sorts of silly angles
and the up and down settings
could be easily fixed.

Both of these schemes
had their merits, but both
had their disadvantages.

The vice fixture did help a

lot to position the clamps,

as all was horizontal, but did
nothing for positioning with
real accuracy. It used for a
clamped scribing block for
centring reference (I think).
The angle plate trick was
good, but for many of the
tiny operations which have

to be undertaken on the
faceplate, like Alec making
his pump, the standard 9 inch
faceplate was far too big

and angle plates too heavy
with huge wide slots in them,
needing a lot of washers and
cumbersome balance weights
for reasonable turning speeds,
which always seem to get

In the way. In addition, the
cutting of a tenon slot along
the existing bolt slot in the
faceplate seemed to me to

oe making it rather fragile,
nossibly leading to a fracture
of the faceplate.

So, after a while the thinking
cap came out and | surveyed
the ‘junk box’ of unused items
for inspiration. It didn't take
long; | spied the catch plate
for the Myford, an item used
only a handful of times since
| purchased the machine new
in 1982. What a nice faceplate
this would make! Trouble is
it has a great big slot for the
pin which turns the work via
the carrier and | didn't like
damaging it. Then the penny
dropped again. All | needed
was a 5 inch chuck back plate
and dedicated angle plates

PART 48

e

made from aluminium, a
much lighter material than the
standard cast iron versions.
The plate can be purchased
quite economically from our
brothers In the trade and 1t Is
already machined to fit the
spindle. For the angle plates,
using aluminium will reduce
the need for such heavy
balance weights as the overall
mass Is so much reduced. The
disadvantage of aluminium is
that it 1s easily damaged by
trapped swarf so special care
Is needed in both manufacture
and use by carefully wiping
all traces of swarf away
when setting up. Although it
IS not as rigid as cast iron or
steel, It Is satisfactory in this
application as the plate is
Intended for delicate work and
very light machining.
| quickly realised that the
angle plates could be odd
lengths of square stock and
the slot for the locating tenon
could be quite small, unlike the
full faceplate monster tenon
which had to be wider than
the cast slots. | use a lot of
2BA fixings for clamping small
items and, with this method,
tapped holes into the blocks
can be placed where needed.
Problem one solved - the
tenon guided angle bar/plate
can move in only one plane
so with this set horizontal, the
front to back direction still
remained and setting items
true and to put holes etc. in the
correct position will still take
time. So, what | needed was a
way of setting the piece to be
machined e.qg. the boiler fitting
or the tee to be detailed later.
True - this simple component
could be mounted in the four
Jjaw chuck but i1t needs a lot
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The full kit of parts.

of pesky packing pieces to
protect it and It can take a
while to set it in exact position
- then repeated twice more. In
addition, | had the cylinders
and the cube oddity to think
about. Once the tenon idea for
the angle block was adopted
an easy solution appeared.
All that was needed was a
sub plate also with a tenon
enabling controlled adjustment
In the other plane which can
have the component bolted
to it and that is dropped onto
the fixture on the lathe. It also
opened the door to quick and
much easier semi-automatic
positioning.

| now feel with hindsight that
some of this design when |
made It was over engineered.
I'm not sure the tenons
between the setting plate and
angle plate are really needed,
as almost the same result can
be achieved by just making
sure that the plate is pressed
hard against the faceplate
Itself, thus maintaining
positional accuracy, but they
do make setting up easier and
perhaps there would be less
to resist the cutting forces.
Figure 43 and photo 253 show
the full kit. Note that several
of the photographs you'll see
are very recent and posed; | did
these to check for you that the
project could be completed on
the lathe alone. Some of the
photographs show finished
parts In machining positions
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as | didn't take enough at the
time of manufacture for this
article and are thus posed.

Machining is straightforward
and simple. It can be produced
on the lathe alone but many of
the operations will be far easier
with a miller. Dimensions are
not critical so use whatever
you have to hand and modify
accordingly. One which is
Important is the length of
the angle bar and plate. They
should not be longer than the
100 mm especially If you are
using a vertical and cross slide
for production, as there is only
just enough cross slide travel -
the ML7 has 5 inches while the
S7 has an extra inch to play
with.

You can produce as many of
the components as you need
but | have used most of the
parts. However, | have not used
the 32mm angle plate narrow
face up as originally designed
and made, 1t being so close In
size to the 25mm angle bar that
It Is not worth the effort and it
makes the angle plate complex.

Begin by lightly screwing
the face plate onto the lathe,
engage the chuck removal
spindle lock, then put a pencil
mark in the 10 o'clock position
to mark a convenient position
to drill an 8mm hole for a
tommy-bar in the periphery
of the back plate so you can
be certain of removing it.
Countersink this hole for easy
entry of the bar. Next face the

plate true. Lock the saddle
while you do this.

| tend now to use inserted
tools for most work as the
spindle speeds can be much
higher. Speeds of 180 to
890rpm should be used here
but much lower with HSS
tooling. For those of you like
me who have fitted an inverter
drive to your machine this is
a quick task as the spindle
speed iIs reduced with the turn
of a knob while machining
and continually stopping the
machine to change speed is
not required.

Before removal from the
plate, engage the spindle lock
again and, using a square on
the lathe bed and a centre
in the tailstock to find the
lathe axis, scribe a vertical
line up to the lathe spindle.
This marks the position of the
tenon and puts it in a vertical
position, making subsequent
setting up (when using the
finished kit) a lot quicker; the
spindle can be locked and the
bolting face on the plates are
very close to horizontal.

Bolt the plate down onto
the miller table on parallels
so clamps can be put at the
edge, making sure that the
marked line I1s square to one
of the table axes. Use a centre
finder or sticky pin for this (a
blob of blue tack with a pin

'

Machining the slots on the faceplate.

in it) - hold a rule against it
with the machine running to
make it run true. Centre the
plate to the machine spindle
by rotating the plate until

the scribed line is true to the
machine axis to ensure that
the tenon slot is truly radial
and the bolt slots are parallel
to it. You may wish to pre-drill
the slots with a 6mm drill to
remove the bulk of the waste.
Use a sharp slot drill for the
tenon slot to ensure a good
accurate width.

Something | didn't do
because | never thought of it at
the time is to drill the plate with
a matrix of holes for bolting
other pieces or jigs to It - you
will see | have added a few
holes as required. If you do this,
decide on the matrix dimension
and the thread for yourself but
give it some thought. | have
just drilled the plate as and
when required. Deburr and the
plate is finished. For the lathe
only construction, mount on
the vertical slide but ensure the
scribed line is vertical (photo
254). This task is often a lot
easler If the slide is removed
and put in the bench vice so
gravity is working for you. This
task is at the limit of what
IS possible on the slide so
proceed exactly as outlined
above!
®To be continued.
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long were made and screwed
. intc?the pump body. It was ' 4 = 0125 0.188—+ = 0938 " o
the nuts on the 8BA studs | | | |
PA RT 2 on assembly, as there's not 1/4" A/F- | T . !
much room for manoeuvre, Www O ' R A ARy 55 T
but that's the price we pay | , [_ el e
suppose for building miniature | i
[ — EI projects. case Lo Q)fo,() ,
Peter Worden concludes K Pressure release valve
his occasional series This item (photo 15) was 0'23257 -
made from brass because the - > =—0.094

describing the building of

connection, to enable 1t to be

. . G
his FOCAS engine. linked to the oil pump, had to I\ § §
be soldered in, as shown In fig ‘ | # #
4. The workings of the release % . |
Cortiued fom pa valve consisted of a steel bal | g
M.E. 4619, 16 August 2019 held against the seating by ? i
. a spring which was loaded 7 —
u 4 by a blind nut. When the oil | ,
Gear blanks turned double ended. Cutting a gear In the indexer. pressure reaches a pre-set I @0.118—» =
limit, the ball is forced off its 30078 —» e G30.078—» e
Gears gear cutting (photo 9). The head Is because as there were
The two mild steel pump gear blanks were held in an only 12 teeth to cut it could be % W
gears were machined backto  indexer to cut the teeth (photo indexed in 30 degree steps so "
back in one piece to enable 10). The reason the indexer avoiding setting up a dividing Gland nut- T §
them to be held easier for was used instead of a dividing head. Each gear was then =
parted off and finish turned to This item is passed through v
complete the job (photo 11). the gland nut & soldered in o
X - L4 - 2 The \?vormwhejel v\faps made )in the 80.118 hole in theebod;o \
= o phosphor bronze. | didn't have v
4 Y the necessary tools to cut a i TV
— perfect wormwheel so | had to = 0158w |} <
| N resort to cutting the teeth as ~ daase. _.
r0.109- | gg a spur gear but on an angle to ] ' |
1 062 | SS match the helix angle of the Focas Oil Pressure Release —0il input
™ - » = 0.093 *+S . .
%, 5 0 2 worm, which was screwcut on Bushes pressed into gear cover.
o 5 - o the crankshaft in a previous
Y _ | | | S operation. The crankshaft in seating against the spring and
© _ i ! . A _}q ; question was featured in an the excess oil iIs dumped back
__ R § § 1 article in Model Engineer, vol. Into the sump of the engine
A AN o o __ 204, issues 4499 and 4500, through a hole in the base
' Y [} T January 2015. (see photo 1). The pressure
A | | can be adjusted by turning the
= Gear cover hexagon nut on the end of the
4 holes 00.087 | = The gear cover was milled to body. This unit is screwed into
~0.429" 0.411" 0.188—*1 = the basic overall dimensions the base platform (photo 16)
ro.187 i (fig 3) then four clearance and oil is forced up through a
Focas Oil Pump Gear Cover holes for the 8BA fixing vertical hole in the platform
screws were drilled and two (which is upside-down in the
holes were bored on one side photo) into outside pipes Cover with outside contour milled.
at a distance apart to match which take it up to the cylinder
the centres of the pump gears head to feed the camshafts.
(photo 12) to accept two of Photograph 17 shows the
the un-flanged bushes, which oll pump, without the gear
were pressed in (photo 13). cover, fitted to the base
These bushes were intended platform and straddling the
to support the ends of the crankshaft with the pressure
| pump gears. I'm not sure If release valve underneath. This
~ ‘ . they were necessary but it Is upside-down to how it will
., seemed a good idea at the be iIn normal use. It was easier
| > time. The other side of the to photograph this way.

cover was milled to produce ol
MAR . | the outside contour (photo S ~
Two gears and worm wheel finished. Boring locating holes in gear cover. 14). Four studs 8BA x Y2 inch ME  Pressure unit fitted to base platform. Oil pump fitted to base platform.
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Five Inch Gauge Garden Railway

Design and Construction :.:

Stephen

Wessel

considers ® %
7

the best way

to achieve

a stable and durable

track bed for his garden

rallway.
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Introduction

| have owned a 5 inch gauge
ground level garden railway for
over 40 years. It started in one
county then moved with us
some 24 years ago to another
and was greatly expanded both
In length and civil engineering
features. It currently extends
to just over a third of a mile,
excluding sidings. Recently

| have been relaying a short
section with some friends,

one of whom encouraged

me to write down my overall
experiences of the various
methods and materials that |
have used. This article i1s the
result and | hope It may serve
as a guide to others, both
Individuals and clubs, that may
be poised to construct their
own railway and are no doubt
being battered by conflicting
advice from all quarters.

Back in 1977 | had no
knowledge of the subject and
very little spare cash to spread,
as It were, all over a rather
unkempt garden. Although |
had built a small locomotive
many years previously, | had
lost all interest in both it and
the whole subject of model
engineering. Joining a club
never occurred to me. So, it
took the urging of another
friend at the time to get on and
build a track in the garden. |
am eternally grateful to him
for rekindling my Interest, for
the rallway has led to so many
other friendships.

As a complete tyro | did the
obvious thing by ringing up a
well-known company (Cromar-
White) and ordering about 100
feet of track parts; following
their instructions, it was laid
on a bed of rubble and stone
chippings. Huge excitement,
followed by the building of
basic passenger wagons and
a gradual extension as time
and money allowed, resulted
eventually in a decent track

with one set of points and an
engine shed. In fact, | quickly
discovered | could save a lot
of money by making my own
sleepers and buying screws
from cheaper suppliers.

The problems of a small
ground level track became
all too apparent over the next
few years. The chief of these
are lack of stability and rot. |
became aware of siren voices
advising a larger gauge, steel
rail, steel sleepers (no plastic
in those days) and came into
contact with people building
much larger railways right up
to 15 inch gauge. But for a
small garden like mine 5 inch
seemed a better size and gave
the impression of a longer
rallway. It made handling
easier and caused less
disruption to the garden itself.
So, | have stuck doggedly to
that gauge ever since.

In this series | shall be
examining the reasons why,
In My opinion, we need to
improve both the stability and
longevity of our miniature
raillways. In doing so we can
drastically cut the man hours
spent on maintenance while
ensuring the track remains
safe. Later on, | will describe
my efforts to produce a
viable and cheap concrete
sleeper that has several major
advantages over all others, as
most full-size raillways have
already discovered.

The basics

Take a look at any small
miniature railway in action.
What you actually see Is a
string of people of various
sizes sitting upright being
conducted slowly along a very
narrow track. At the front is
the hunched form of the driver
looking down at his controls,
seeming enormous relative

to his engine both in height
off the ground and width.

Standing in a siding nearby

IS another train, a rake of
scale carriages coupled to a
fine 5 Inch gauge Pacific with
no humans anywhere near.
Unlike the other, 1t seems to
fit the track more comfortably
and looks capable of a fair
turn of speed without spinning
off into the bushes. Then
along come six people; they
climb on to these carriage
roofs with a driver, who has to
reach forward to set the train
In motion.

It might appear to a
disinterested observer used
to travelling on full size trains
that there was something
very odd about this scene and
potentially rather dangerous.
Being an engineer, he does a
quick mental calculation to
find the scaled-up equivalent
of the geometry before him.
The result astounds him. Each
passenger and driver would
weigh around 100 tons and
be sitting some 25ft above
ground level. The widest part
of the widest passenger would
be about 24ft, about five times
the gauge of the track. The
combined centre of gravity of a
carriage plus load might be at
least 20ft above the track. He
then asks himself whether he
would be happy travelling on
the Eurostar with such loads
above and to the side of him
and decided he would not.

If all this sounds a bit way
off the mark let's look at the
figures. Fig 1 should help to
clarify.

Sticking to 5 inch gauge for
the moment, the linear scale
factor relative to standard
gauge of 56.5 inches Is about
1:11. A typical large loading
gauge on full size US railways
Is around 10ft wide and 15ft
high — smaller in the UK. In
very rough terms therefore
the maximum loading gauge
could be expressed as 2x
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LAYING TRACK

the track gauge for width
and 3x for height. In 5 inch
gauge terms this translates
to only 10 inches width and
15 Inches height. The scale
factor for volume and therefore
loading is 113, 0r 1331. This
means that an average person
weighing say 12 stone (168lb)
would scale up as follows:
168 x 1331/2240 =
approx. 100 tons

In 7Ya Inch gauge the
scale factors are: linear 7.8,
volumetric and loading 470.
he scaled-up passengers and
driver would weigh about 35
tons each.
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9" GAUGE

DOTTED LINE REPRESENTS POSSIBLE LOADING ENVELOPE

“Ah but....", | hear you say,
“We are basing our locomotive
designs on narrow gauge
proportions, not standard
gauge. This means those scale
factors are much smaller”.
Indeed It does but consider
your 7% inch railway as a
model of any 2ft narrow
gauge: linear factor is 3.3,
loading factor i1s 36. So each
passenger on the miniature
track would weigh about 2.7
tons if scaled up and put on
to say the Ffestiniogg; still an
Immense load.

What all this amounts to
Is that the loading we put on

Comparative track loading.

Weight of car say 60 Ib
Weight of average passenger 196 Ib
Assume 2 passengers per car

Combined weight 452 b

Scaled up weight 452 x 1331/2240 = 268 ton
cf. BR standard coach weight including payload = 50 ton

TYPICAL BR CARRIAGE DRAWN TO SAME SCALE

* AFPPROX CENTRE OF GRAVITY - NOTE RELATIVE POSITIONS

to our miniature tracks is, in
relative terms, enormous. We

also expect this track to cope

with extremely wide loads
with a very high centre of

gravity. And then there are the

fast drivers...!

|s it therefore sensible
to design and lay our small
tracks as simple scaled-down
versions of a full size one?
We know that we can do it
this way, as so many of us
have, but the time and effort
expended on maintenance
can be considerable while

those mysterious derailments

show a tendency to continue.

H |

The fact that derailments on

a small rallway rarely cause
Injury, damage to stock or loss
of vital revenue means that the
Issue Is generally tolerated. On
any full-size railway just one
derailment at speed is likely to
be catastrophic.

Let us make a comparison
between a modern standard
gauge track and a typical
ground level 5 inch gauge one.

Formation

This 1s the sub-base of crushed
stone or rubble that lies
directly beneath the ballast;

Its thickness will depend on
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SOFTWOOD

CREOSOTED
FOR 2 WEEKS

CREOSOTED
FOR 1 MONTH

Tile batten and the effect of soaking in creosote. The lower
ones have been split down the middle to see penetration.
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the type of ground but it is
there principally for drainage
and to hinder the upward
migration of fines such as
clay into the ballast. The small
rallway builder might put In

a fabric membrane between
the two. Full size ballast will
be sharp clean stone ranging
from 1-3 inches laid to the top
of the sleepers and given a
heaped shoulder each side to
discourage lateral movement
of sleepers. The ballast

will have been vibrated and
compacted to lock itself as
firmly as possible around the
sleepers while allowing good
drainage. The scaled-down
equivalent in 5 inch gauge
would be 2-6mm chippings,
somewhere between the
widely available 6mm clean
stone and sharp sand. But we
tend to use the much coarser
10mm or larger which, in this
small scale, does not compact.

Shoulders, iIf we bother to
add them, soon get destroyed
by feet, birds and other
animals that in my experience
take a great interest in small
railways. (Don't forget that a
blackbird scales up to a large
ostrich in weight while a cat
would weigh in at V2 ton. |
have seen foxes, badgers and
deer happily keeping their feet
dry by choosing my railway
to walk on.) Installing boards
or paviours either side of the
track may keep it looking neat
but certainly won't help ballast
grip the sleepers — if the rall
expands more than fishplates
will allow, the whole track just
lifts right out.

So while our ‘miniature’
ballast may have been
carefully laid in the first
Instance, after a few years it
will have been moved about
and have absorbed much
contaminating material
such as weeds, worm casts,
leaves and twigs, all of which
turn to mud, the very stuff
our expensive membrane
underneath was supposed
to keep out. Contrary to all |
have read about geotextile
fabric it actually does nothing
to keep down weed growth,
nor does it prevent the ballast
accumulating earth, all of
which is formed, or arrives

at, the top. Weed seeds
germinate also at the top,
finding a very accommodating
growing medium just there.

A membrane will do nothing
to prevent this. You simply
cannot rely on ballast alone to
maintain alignment of 5 inch
aluminium track. Multi gauge
track using heavy steel rall
provides much more weight
but, as many clubs will testify,
constant maintenance is still
needed.

Sleepers

The traditional material is
heavily creosoted softwood.
Mainline rallways nowadays
mostly use concrete while

our little ones often use either
tanalised softwood, various
hardwoods or, latterly, recycled
plastic. We tend to use
over-scaled dimensions and
spacing to save money and
assembly time. (I am excluding
true scale track as might be
used to display an exhibition
model.) So, for example, a 5
Inch gauge track might have
20 sleepers per 10 foot length,
each one measuring2 x1x 10
Inches.

On cost grounds alone
there really is nothing better
than creosoted softwood
(photo 1). | use standard tile
batten cut into 10 inch lengths
which are then steeped In
real creosote (yes you can
still get it) for about a month.
This extra treatment is vital
as the commercial, pressure
treatment of ordinary building
softwood Is not intended
for wood In contact with the
ground. Agricultural timber
used for fencing is treated
to a higher specification
but the sizes avallable are
Inappropriate for sleepers.
While a fencing rail for
example could be ripped
down to suitable sections,
these would then need further
treatment on the cut surfaces
anyway. The soak time is very
Important as the creosote
must penetrate as deeply as
possible, although it will never
reach the centre without heat
and pressure. All fixing holes
should be drilled in advance.

In service, softwood stands
up reasonably well but several
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types of deterioration set In
after a few years according

to their exact environment: in
well-drained sunny areas they
tend to shrink in thickness
and split through the fixing
holes. In shady, permanently
damp areas they rot, usually
at the ends first (photos 2 and
3). Life expectancy seems
about 10-15 years and Is

very dependent on creosote
iImmersion time. On bridges
where drainage Is perfect or
Inside a tunnel they will last
much longer. The density of
the wood gradually reduces to
something like balsa while the
thickness shrinks to about 75%
of the original. Larger sleepers
should last a bit longer, by
having more bulk in relation to
surface area, but only If they
have been properly pressure
treated with creosote.

Sadly, the quality of ordinary
building softwood has greatly
deteriorated in recent times
due to the speed at which
trees are now grown and the
way It Is cut. Its density Is less
and it 1s sold with the warning
that it is unsuitable for use
In contact with the ground.
More durable softwoods like
pine or Siberian larch are more
easily available nowadays but
probably more expensive.

The other big problem with
softwood is that the screws
work loose, chiefly due to
variations in humidity, so in
hot dry weather they rattle
around on the rail then tighten
a bit during winter. The result
Is that unequal expansion
movements in each rail cause
sleepers to wander as in
photo 4. The gauge may not
be affected much but ballast
IS grossly disturbed and the
track becomes unsightly In
the extreme. These sleepers
have In effect lost all contact
with the ground and just
hang on the ralil, providing no
stability whatsoever.

| have used various types
of hardwood of which Iroko
Is one of the best. However,
they will not absorb creosote
so one relies on their natural
olls for resistance to decay.
Unless you can find a source
of second-hand timber or
off-cuts, hardwood is likely to
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Wandering sleepers.

be extremely expensive. If not
well drained, they will rot very
quickly and some hardwoods
like Keruing go brittle with
age, snapping at fixing screws
for example. Hardwoods
tend to rot from underneath
SO you may not notice until
the whole sleeper either
snaps or collapses into dust
(photos 5 and 6). In general, all
hardwoods should be avoided
In my opinion, especially If you
don’t know the exact species.
Recycled plastic is how
the favoured material for
most club rallways. It has
the obvious advantage of
lasting for a very long time
but Is surprisingly expensive
and there are many reports of
melting or even catching fire
when hot ash is dumped on
them. | suspect that in very
hot weather the rail screws will
soften the plastic around them,
gradually loosening their grip.
It is heavier than softwood but
If cut to the same size, e.q. 2 X
1 x 10 inches, will still not offer
real stability with aluminium
rail if just laid in ballast.

Rail

The classic full-size steel

rail in the UK was 60 feet
(18m) long before CWR
(continuous welded rail) came
Into universal use. Expansion
gaps were provided at these
Intervals. Scaling down to 5
Inch gauge, this translates

to a gap every 56 feet
(1.5—1.8m). In practice though
we use 10 feet or longer
(3—5m) rails and often choose
aluminium. Regardless of

the cross-sectional shape

or area, a plece of steel 5.5
feet long (the scaled down
length, 60/11) would have

an expansion range up to

0.02 inch for a temperature

Old hardwood sleepers. DS

variation between -10 degrees
C and 50 degrees C. By
comparison, an aluminium
rail 10 feet long would expand
%6 Inch, nearly 10 times as
much. Such a temperature
range Is quite realistic as |
have measured it. Remember
that metals exposed to
sun absorb heat, reaching
temperatures way above
ambient. This means that
in theory anyway, fishplates
need to accommodate this
movement. In practice they
often don't, either because the
holes aren't big enough (they
should be slots) or bits of
stone have got into the space,
or the plate has jammed solid
with corrosion.

Full size CWR is laid
under tension, either by
heating the ralil or pulling it
hydraulically prior to welding.
On a hot day this tension
will dissipate leaving the rall
either unstressed or under
very slight compression
but, except in unusually hot
weather, not enough to cause
buckling. More common
In very cold climates is rall
cracking due to shrinkage.
Track circuiting allows
such cracks to be spotted
remotely. Our miniature rail
however i1s more likely to be
laid during the cooler months

LAYING TRACK

with no pre-tensioning. When
It gets hot there Is a lot of
expansion and If the joints

are not free and open the
extra length is absorbed by all
the curves opening out and
the track moving sideways.
Long straight sections may
well buckle or lift clear of

the ballast. When things

cool down the sleepers do

not settle back into their old
positions but sit astride bits of
ballast that have trickled down
Into the grooves. The track is
now loose, unstable and poorly
aligned yet we still expect it

to cope with the outrageous
loads outlined above.

A different approach is
needed. Sadly, this is likely to
cost more both in time and
effort but | can assure readers
that the result will be more
long-lasting and far safer.

The clue lies in those full-

size concrete sleepers, their
principal function being to give
the track weight. It has been
obvious to me for many years
that small passenger-carrying
5 Inch tracks, especially those
using aluminium rail, need to
be much heavier. | will show
how this can be achieved while
drastically cutting down on
maintenance.

@®To be continued.

Broken hardwood
at centre. Recent
replacement at

& right. Note larger
width and modern
coach screw
fixings.
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An Oscillating Beam Engine

Our‘manina |
shed’, James *
Wells, '
emerges
from a
sandstorm and goes all
non-parallel.
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he beam engine seems
Tto be an almost perennial

favourite with regular
examples at most shows
and in the pages of Model
Engineer. Although the Model
Engineer designh beam engine
Is an excellent, well proven
design the complexity would
be almost frightening to the
beginner. Having completed
a series of experiments with
marine style oscillators | was
looking for another project.

| don't have any great
Interest In beam engines but
when a piece of two inch
square bar suitable for a beam
support and a piece of joist for
a base came my way from a
nearby building site | decided
to build just one example of a
freelance beam engine and try
and simplify construction.

Reading through the past
Issues of Model Engineer, |
soon became aware of the
complexities of Watt's parallel
motion. Even after several
readings I'm still not sure if |
completely understand how
the whole thing works anyway.

Deciding then not to
Immediately pursue a possible
simplified version of a beam
engine | went on to other work.
It was during my employment
In the Middle East that the
original iIdea was almost
accidently resurrected and set
me head scratching.

A sudden sand storm
erupted over the whole area
and it was like watching a
yellow wall coming down
the road. There were terrific
lightning flashes which
demonstrated that dry dust
Is an excellent conductor of
electricity. When the power
Inevitably went off it was
necessary to find something to
occupy the time and | returned
to possibly simplifying the
beam engine design.

Later news reports stated
that the dust storm could have
been seen from Mars. After the
dust storm was over the hoses
came out to swill everything
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Photograph by The Photographic Lounge, Billericay.

down and within days the
whole storm was forgotten.

After considerable thought,
and a couple of mock-ups, it
seemed that the well-known
principle of an oscillating
cylinder could be adapted,
avolding the much more
complex parallel motion
system altogether. As always,
having only minimal access
to machine tools, most of this
project had to be designed to
make maximum use of hand
tools - more DIY than model
engineering. A large downtown
tool store stocked a line In
good quality cylindrical cast
iron plumb bobs and | was a
regular customer for these for
pistons, liners and bearings
erc.

Although | had to adjust the
position of the crosshead joint
from the original estimated
position, to ensure a complete
oscillating movement, the
whole idea seemed to work
better than I'd originally
expected and could probably
be made to work as a double
acting system.

The project was at the
final stages with the engine
turning over reasonably well
and connected to a small
electric motor as a simulated

generator when a Health and
Safety proverbial bombshell
dropped. | had hoped to
display a working model at

a local show when | was
advised that insurance no
longer covered steam bollers
and probably compressed air
either under the ‘excludes all
pressure vessels' category.
The only possibility was to
simply run the engine on

the electric motor which at
least showed the whole thing
turning over.

One of the more Intriguing
experiences with the disposal
of such engines has been the
Interest shown by the most
surprising people. Needing
some large pieces of wood
for my shed refit, | suggested
to a local builder that | would
trade him the engine for some
of the larger pieces of wood
left over from a nearby large
roof replacement. Immediately
agreeing, he not only gave me
the wood, which made some
excellent shed storage shelves,
but the same builder also gave
me a large pile of other scrap
wood for my workshop wood
burning stove. All | need now
IS a cold or wet winter!

ME
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Building the Model
Engineer Beam Eng

David
Haythornthwaite
writes a
series on
how he built
the M.E. Beam Engine.
This is an old favourite
and construction of this
engine to 1% Inch scale
was serialised in Model
Engineer back in 1960.
Times, methods and
equipment have now
moved on and the series
describes how to build
this magnificent engine
In 1 Inch scale from
avallable castings.

’

Continued from p.309
M.E. 4619, 16 August 2019
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Governor

| decided to make and fit the
governor the next as, when
this 1s fitted, everything on
the driven end of the engine

would be complete. Everything

would be able to be mounted
on the crankshaft and | could
move to the ‘steam end’ of
the beam. Observant readers
will have noted that | painted
many parts of my engine as |
went along. Perhaps not the
most time efficient method,
but if you are hand painting
as opposed to spraying, the
time difference is slight and
If you are a slow builder, as
| am, then it helps to keep
the satisfaction levels high.
The base plate will be spray
painted when the engine is
completed and all holes have
been drilled.

The (purchased) bevelled
driving gear came with a
Y2 iInch bore, which was
convenient, but it was first
necessary to put a keyway In
this. There is not much room
on the boss to get hold of this
but 1t can just be held by the
boss In the three jaw chuck
(photo 89) and the keyway
planed as outlined in the
description of the flywheel
construction.

Governor stand with cast-in
bridging piece.

Bevel gear.

The governor itself is full
of complicated little parts
to machine and forms a
challenging project in itself.
The governor stand comes as
an iron casting and the two
feet are cast with a bridging
piece between them to
strengthen the casting while
it is held for machining (photo
90). The main governor column
Is shown on the drawing as
being from cast iron or mild
steel and | spent a while
considering which would be
best and easiest to make. Like
all governors, the secret is In
constructing them with no
play but with minimum friction
In use. Either play or friction
would cause the engine to
‘hunt’ with the governor being
late In controlling the steam
valve when the engine speed
changes.

The central spindle of the
governor Is & inch diameter
and | proposed to make this
from silver steel which would
be easy to keep absolutely
straight. The centre spindle
runs in a small brass or bronze
bearing at the bottom end,

® PART 10

just above the driving bevelled
gear, and Is supported by

the top of the main column,
forming the top bearing. If the
main column were made from
steel, then it would not be a
good idea to have a steel shaft
running in a steel bearing, so

it would need to have a bronze
bush set into the top of the
column. The top of the column
IS Va Inch diameter and the
shaft running through it is 4
inch so there is not much room
In which to fit a bronze bearing
without risking breaking out
Into the surface of the column.
| decided to make the main
column from cast iron, which
would have to be turned down
from a length of 1 inch cast
bar. This would mean that |
could use the cast iron as the
top bearing, cast iron being a
fairly durable bearing material.
Cast iron Is always satisfying
to machine into curved shapes
and Is an easy material on
which to obtain a good finish.

| did not intend to paint the
column, providing | did not
encounter any blow holes In
the cast bar. >
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Governor stand

Obviously, the bevelled gear
at the bottom of the governor
shaft has to mesh accurately
with the bevelled gear on

the main crankshaft; with

the bridging piece still in
place between the feet of

the stand, it is impossible to
place the governor stand In
place without removing the
crankshaft. | decided to carry
out most of the machining

of the stand, remove the
crankshaft, fit the bevelled
gear and then see if | had a
problem with meshing the two
bevelled gears together. | know
of one builder of this model
who had to raise the governor
onto a metal plate in order

to get enough room for the
gears to mesh correctly. As |
prepared to start work on this
| was unsure how much room
my casting would give me In
this respect.

The main column attaches
to the stand by a % inch x 26
thread. This was a size for
which | had neither taps nor
die and | suspect that % inch
BSF or % inch x 32 ME would
suffice. However, | sent away
for the required taps and die In
26 TPI, which is a BSB (Brass)
thread. The casting should be
brought to a suitable finish by
filing, the actual sizes being
non-critical. However the top
and the feet should be parallel
to each other in both planes
so these should be milled. |

92

Tapping the hole for the bush.

an

mounted mine upside down In
the milling vice, with parallel
packing at each side, and
took a light skim across the
feet and the bridging piece.
The stand was then inverted
In the vice, ensuring that the
feet stood firmly on the vice
bed, and the top was similarly
milled flat.

The main governor column
and the bottom bearing must
be absolutely true and in line
with each other so mark out
the centre position on the
top face, mount truly vertical
In the machine vice again
and carefully centre drill the
top. The aim here is to ream
a 732 Inch hole in the cross
member to take a bronze
lower bearing bush that is In
direct line with the mounting
for the main column. Drill a
hole %4 inch through both
the top and through the cross
member. Take 1t very slowly
when starting the lower hole,
as you cannot use a centre
drill - unless you have a long
centre drill with a body less
than 72 inch diameter. | used a
fast speed, gentle touch and let
the top hole guide the drill for
the hole in the cross member
— which worked well. Follow
up with a %2 inch machine
reamer, at slow speed, as In
photo 91. | am never too sure
whether or not one should
lubricate a reamer In cast iron
but | normally ream dry, relying
on the carbon in the cast iron

A

Reaming the hole in the governor stand for a brass bush.

to lubricate the reamer. At the
same setting, with the table
locked, gradually open up the
hole in the top plate using
successively larger drills,
finally using an 8.5mm drill
and tap the thread, as shown
in photo 92. Obviously, if you
are using a different thread,
then the tapping drill required
will probably be different.
Whilst set up in the vice, | ran
a % Inch reamer just a short
way down the hole to remove
a few threads so that the
column would be able to seat
correctly when the threads on
the column did not reach the
shoulder. Follow up again with
the tap If you do this. The stand
at this stage is illustrated in
photo 90 and is ready to have
the bridging piece removed
and the bottom bearing fitted.
| waited until | could mesh the
gears as a trial before finalising
the bottom bearing.

In order to work out the
exact position of the governor
and the height of the driven
bevelled gear on the governor
shaft, the driving bevelled gear
must first be fitted to the main
crankshaft. This gear must
have a keyway planed into the
bore. There Is just enough of
a collar to enable the bevelled
driving gear to be held in the
three jaw chuck as illustrated
In photo 89. The keyway was
planed using a home-made
slotting tool and, as the gear
Is made of steel, plenty of neat
cutting oll was used. | also
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decided, whilst | was working
with the slotting tool, to fit a
key and keyway into the crank
arm. Naturally both the lathe
mandrel and the lathe saddle
were locked during the slotting
process. As the crank arm Is
made from a casting, this was
slotted dry.

After making the tiny key
from %4 inch square key steel
and temporarily fitting the
bevelled gear to the crankshaft,
| realised that the positions
of the eccentric, the bevelled
gear and the flywheel on the
crankshaft are extremely
ambiguous on the plans.
Whilst the good Mr. Gentry,
who created the drawings,
bombards us with a myriad
of measurements for the
iIndividual parts, he gives us
hardly any measurements
regarding the relative
placements of the various
items as they fit together. The
positions of the flywheel and
the spur gear on the crankshaft
are approximately determined
by the cut-outs in the
baseboard, but the location of
the eccentric and the bevelled
gear are open to question.

On the drawing of the spur
gear and the bevelled gear, the
items are clearly shown with
a hub boss. However, on the
general arrangement drawings,
they are shown with no hub
boss and, conveniently for
Mr. Gentry, are shown without
any key heads or keyway
details. The small boss on the

eccentric appears to be next
to the bearing on the end view,
but appears to be next to the
governor on the plan view. | am
of the opinion that the boss on
the eccentric should be next to
the main bearing as otherwise
the eccentric strap 1s in danger
of hitting the base plate when
at the bottom of its travel.

The driven bevelled gear on
the governor shaft also has a
substantial boss, as supplied,
and looking at the relative
heights of the governor stand
and the crankshaft gear, it was
apparent that | would, possibly,
have to either raise the
governor stand or remove the
majority of the bevelled gear
boss If the two bevelled gears
were to mesh correctly. In view
of the fact that the horizontal
position of the crankshaft
bevelled gear, and the vertical
position of the governor

bevelled gear were fairly critical,

| decided to fit the 742 inch bush
to the cross member of the
governor stand and to make
a temporary brass bush to fit
In place of the governor collar,
so that the exact preferred
locations of the various parts
could be assessed.
Photograph 93 shows the
set-up used to calculate the
positions of the governor
and the bevelled gear. The
temporary threaded brass bush
has been screwed into the
governor base In place of the
governor column. A length of 4
Inch silver steel has been used
as a temporary spindle and
the governor placed loosely in
situ. It was necessary to pack
the governor stand on shims
to the thickness of 0.160 inch
In order for the gears to mesh
correctly. It followed that | had
to make either a shaped base
plate of similar thickness for
the governor stand to sit on or,
If possible, remove the same
amount from the bush on the
governor bevelled gear. Either
solution would be acceptable.
| know of at least one other
builder who encountered
this problem and it would be
great If, for the future, Reeves
Increased the length of the
'legs’ on the stand casting. The
bush on my bevelled gear was
0.233 inch long so reducing it
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by 0.160 inch would only leave
me with a bush of 0.073 inch
through which to pin it to the
governor shaft. | decided to risk
this. And If it proved impossible
to pin the shaft, | could always
cheat and Araldite the gear to
the shaft. This, to me would not
really be acceptable as it would
not be an authentic, prototype
method. Probably no-one would
know ... but | would always
know that | had cheated.

Whilst the governor stand
was set up, | also measured the
distance from the crankshaft
bevelled gear to the end of the
crankshaft, which in my case
was 2.492 inches. This was
going to make it difficult for
me to find room for a key head
between the bevelled gear and
the spur gear.

Reducing the length of
the boss on the governor
spindle gear could be done by
mounting the bevelled gear on
to a tapered mandrel to turn
away the excess, however |
proceeded as follows:-

The governor spindle iIs
shown on the drawing to be
%2 Inches long with a 7BA
female thread on the bottom
end. My bevelled gear was
supplied to fit directly onto a
4 Inch shaft and, to be frank,
| didn't understand the need
for tapping the bottom of the
spindle 7BA. | proposed to pin
the gear to the spindle and |
cut a 6 inch length of & Inch
silver steel for the spindle. The
governor bevelled gear was
mounted onto the end of the
silver steel with the spindle
horizontal in the machine vice.
Using an edge finder to find
the exact centre of the spindle,
the bevelled gear was centre
drilled carefully as near to the
edge of the teeth as | dared
to go. A No. 55 drill was taken
through the gear and spindle,
as one unit, and this was
followed up with a tiny tapered
reamer using lots of oil and a
light touch on the small tap
wrench. A 46 X V2 Inch taper
pin was driven home. | left
the excess on the taper pin at
this stage in case | wished to
remove it, and later cut it off
with a Dremel cut-off disc. The
silver steel spindle, complete
with gear was then mounted

Trial assembly of the governor stand.

Trimming the gear bush.

on the lathe in a collet chuck
and the excess material in the
gear bush was carefully turned
away using a rear parting

tool as shown in photo 94.
Obviously, it iIs important to
use very light cuts here.

| only managed to reduce
the bush length by 0.0157
iInch but found that with the
gear teeth correctly meshed, it
was possible to bolt down the
governor stand onto the base
plate without causing anything
to bind.

The bridging piece was cut
away from the governor stand
and mounting holes drilled in
the feet. The stand was placed
In position straddling the
crankshaft and the meshing
of the bevelled gears checked.

M.E.BEAM ENGINE

Once happy with that, the
position of the mounting bolts
was marked on the base plate
ready for drilling. | made a
small transfer punch out of
silver steel in order to mark the
hole positions. The base plate
was drilled 2.1mm and tapped
7BA. Two 7BA bolts were then
screwed up through both the
baseboard and base plate to
form the mounting studs for
the governor.

@®T0 be continued.

:

NEXT TIME
here’s more work yet to do
on the governor!
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Chris
Rayward
describes the
construction
of his ‘D’
tank locomotive.

Continued from p.327
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Petticoat pipe
and chimney
To begin with let me just
describe the assembly of
these two parts. Both of them
need to be attached to a
curved section of steel plate
that will match the inside and
outside radii of the smokebox
wrapper respectively and be
bolted together as a sandwich
with ten small bolts placed
on either side of the hole
already made. | had originally
considered using cast iron
for these parts but now both
sections will be from steel
bar and silver soldered to the
curved steel plates. Bronze
could be used If preferred but
steel takes the paint more
reliably, especially on a hot
surface. It is also necessary
for the appearance of the
chimney to make the base
of the component as thin as
practicable to simulate the
sheet metalwork used on the
prototype.

| have included the first of
two sketches to indicate the
dimensions of the petticoat
pipe viewed In side section
(fig 8). As | have indicated
previously, the proportions are
being taken from my drawing
of the prototype and although
| have not included the precise
angle of the pipe bore, the sizes
given should assist with the
machining. Within the limits of
setting of the top slide angle, 2
degrees Is a good start for this
component and dimensional
checks are required to confirm
It. The chimney sketch will
follow next time.

Before doing any turning,
| cut out the two pieces of
steel plate that are needed
for the assembly of the parts.
The inneroneis in Tmm
material and measures 2%
by 2% inches and will bored
to be attached to the top of

L&NWR 0-8-2T Heavy ...
Shunting Tank Locomotive
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L&NWR 0-8-2T ‘D’ Tank Locomotive Petticoat Pipe

the petticoat pipe. The outer
plate is only 42 Inch thick

and is 2742 by 2Ve inches. This
will be silver soldered to the
underside of the chimney

and It represents the lower
section of the sheet metal
casing that was used on these
locomotives. It Is slightly
rectangular because the longer
dimension will allow for the
curvature, reducing the actual
overall length to 2%s Inches

as it should be in plan when
finally assembled.

Before forming the curves
the thicker inner plate was
set up and bored to create
a 1% Iinch diameter hole to
match that on the smokebox.
Such a size is not easily

‘drilled’ so clamping it to a
wooden back plate 1s wise,
so that drilling and boring will
bring the hole up to the size
needed. Photographs 104 and
105 show the simple set up |
used. This is much safer than
trying to drill such a hole on
the drilling machine. Carefully
remove the burrs round the
hole afterwards as the boring
head will leave very fine burrs
around the edge which can
bite you!

It will be appreciated that
each plate has to be given
a slightly different radius
and mine were curved In a
small set of rolls held in the
bench vice. Unfortunately, my
rolls are ungeared and with

Model Engineer 13 September 2019
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The set up used to produce the large hole for the petticoat pipe plate showing the drilling and boring operations.

D TANK LOCOMOTIVE

The two plates formed into their curved profiles for the inside and outside of the smokebox wrapper.

such small pieces of steel
the task was not as easy as
| had hoped, so | ended up
completing the curvatures
by hand and then using the
outside of a 6 inch chuck body
and a hide mallet to obtain a
smooth radius; photos 106
and 107 show the results. The
final check has to be that each
plate sits closely to the outside
and inside surfaces of the
smokebox wrapper.

| was able to obtain a piece
of 2¥s Inch diameter steel bar
7 Inches long and to start with
| set It up accurately in my
four-jaw chuck with a tailstock
centre and, to cut it in half
later, | made a parting tool
cut at the central point (photo
108). This was followed by
drilling a 7s inch diameter hole
Into the outer section just 2%2
Inches deep. After removing
so much of the core of the

www.model-engineer.co.uk

material | set it up and fly-cut

the radius on one end to be the

base of the chimney and this
matched the thinner section
of steel plate already formed
to go onto the smokebox.
The thick-walled tube
made this task much more
straightforward; photo 109
shows the operation. My small
milling machine managed
It eventually by taking light
cuts of 0.005—0.010 inch
with plenty of cutting oil and
fortunately the pieces of hot
swarf were directed away
from me. At this point | took a
hacksaw and cut the bar stock
Into two pileces. The chimney
section was put to one side
as | wanted to produce the
petticoat pipe section first.
So, the other half of my
stock bar was set up to run
truly concentrically and a
tailstock rotating centre was

A substantial parting tool being used to divide the two halves of the steel
bar down to a diameter of about 1% inches. Such a cut makes the later
final hacksawing much quicker.

also used. From my sketch

It can be seen that the upper
end of the petticoat pipe needs
to have a very short parallel

section to fit into the underside

of the chimney as a location

spigot. It 1s also clear that the

skirt of the petticoat pipe is S>>
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The steel bar in the milling machine vice and the rather long fly-cutter used to
create the radius under the chimney section. The cutter had to be made from
silver steel plate as the standard tool was not long enough!

The external profiled form tool uéed to produce the radius on the outside of the flare.

This tool was easily made from a standard left-hand tool on the hand grinder.

flared and although the outside
curve Is straightforward
enough, the inside one would
be difficult without a special
turning device. This curvature
should be as smooth as
possible for the passage of the
exhaust gases so | decided to
make a form tool.

A piece of %:2 inch thick
gauge plate was used as the
tool steel and filed up to include
the curve required, which is
42 Inch radius, and | used a
drawing template to check the
arc (photo 110). Whilst the tool
section was still attached to
the parent stock, I also drilled
the holes for the three 2BA
Allen screws that would be
used to clamp it to a piece of
old lathe tool shank. The curved
section is the most important

448

aspect of the form tool and

the finish should be as bright
and as smooth as possible
with a front rake angle of about
10—15 degrees. However, as
the minimum diameter of the
pipe will be around 1 Inch, |
Increased the front rake to be
20—25 degrees at the very front
of the tool form.

Heat treatment was carried
out by placing the piece of
tool steel up on a firebrick so
It could be heated up to bright
red and tipped into a dish of
cutting oil. | always keep a
dish near the lathe and any
contamination of the oll is of
no consequence. Once cool
enough, | took the tool and
cleaned off the scale with fine
emery tape and checked the
edge for hardness with an old

L

The special piece of %2 inch thick silver steel profiled to form the
internal radius at the base of the flare on the petticoat pipe.

Taking off the bulk of the material from the inside radius of the
flare before using the form tool and finishing the curved edge.

file; the file just ran off the
material without making any
marks so 1t was hard enough
for my purpose.

My drawing suggested the
angle of the both the inside
and outside of the petticoat
pipe needed to be 2 degrees
so the lathe top slide was set
up to do a trial and check the
dimensions achieved. On my
Myford the travel of the top
slide is over 2%z inches so
this i1s just right for the cuts
iInvolved. With the bar set up to
run truly using a dial gauge, the
outer end was given a centre
for taillstock support and the
face was turned true. The first
cut to shape the part was made
on the outside near the base
of the component to create
the large radius and bring the

outside diameter down to 1%z
inches, at about ¥s inch up from
the lower face (photo 111).
Then the angled turning was
progressively carried out along
the side so the overall length
was 2% inches, finishing at
the chuck end with a parallel
section 13 inches in diameter.
This is slightly too long, for
parting off later.

The next operation was to
drill into the bar to a depth
of 1% inches with the largest
available drill (mine is 7s
inch) and begin the internal
profile. The purpose of this
partial drilling was to retain as
much rigidity as possible for
the form tool, turning on the
progressively thin material.
Taking care not to disturb
the top slide setting some
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Initial cuts were taken with a
narrow pointed tool. The task
was eased by taking as much
material as possible from the
Inside corner by manipulating
the lathe tool with the lathe
hand wheels and by altering
Its clamping position (photo
112). It would have been very
easy to lapse and change the
angle of the top slide instead.
The form tool was then used
with the lathe running at its
slowest speed and with plenty
of cutting oil. To complete
the turning, the internal hole
was drilled to a depth of 2V
Inches and bored parallel
initially and then finished at
146 Inches diameter with the
top slide in its fixed position.

Some smoothing was carried
out with a fine file and emery
tape before parting it off a full
2% Inches from the lower face
(photo 113).

The last operation was to
silver solder the petticoat
pipe into the thicker of the
mounting plates and my set
up to do this is shown in photo
114. | used metal supports for
stability and accuracy rather
than firebricks as the heating
was very localised around the
diameter. The final result was
satisfactory (photo 115) and
| wondered how much point
there would be In cleaning
up those splendidly turned
surfaces!

®To be continued.

Make Derrick Marsh’s flexible

scribing blocks

D TANK LOCOMOTIVE

The final form achieved without mishap.
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Building Bridget...

Jon Edney
builds the
chassis to
Ken Swan's
design.

Continued from p.315
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Quartering

As 1s well known, the driving
wheels of a loco need to be
90° out of phase, with the right
hand crank leading — in other
words the crank pins on the
right will be in the furthest
forward position when the
crank pins on the left side are
In the top position. This is
fundamental to the ability to
start from stationary in any
position.

There are two
considerations. The first
Is that the wheels must be
placed on the axles so that
there is a 90 degree difference
between the crank pins but,
even more importantly, all
the axles must have precisely
the same difference side to
side. It doesn't matter too
much if the difference is 89
degrees instead of 90 degrees
(although try not to do this) but
If one axle is 90 degrees and
the other 89 degrees you will
have an interesting time fitting
the coupling rods!

To ensure consistency
between the axles, | followed
the advice of all the books
and built a quartering jig as
shown in photo 8. The two
edges of the jig are separated
by 90 degrees, so providing
the correct relationship when
the axle and wheels are placed
In the jig. The two screws
In the sides are ground to
a point and located in the

Wheel quartering jig.

centering holes on the end

of the axle. Doing this when
using press fit wheels must be
very difficult but since | was
using adhesive it was very
easy. The hardening time for
the adhesive gives about ten
seconds to attach the wheels,
place in the jig and rotate so
that the crank pins are against
the jig. | used rubber bands

to keep the pins against the
Jjig while the adhesive cured.
Fortunately, | had remembered
to put the bearing blocks on to
the axles before attaching the
wheels. That would be a very
annoying error to make!

Once the adhesive was fully
cured | was able to mount the
axles between centres on the
lathe and give a very light skim
to the wheel treads to ensure
concentricity. | then had the
satisfaction of putting the axles
iInto the horn blocks, inverting
the frames onto some actual
track and pushing my nascent
locomotive up and down.

One of the great pleasures of
model engineering for me, and |
suspect most people, is not the
final result but the hundreds of
little victories along the way.
Without these | doubt anything
would ever get completed!

RE8.00 mm

D15.88 mm

R12.00 mm

—

- 9.50 mm

R10.00 mm

“

R10.00 mm

. 0.50 mm

R¥.00 mm

>

"17.46 mm

o
R12.00 mm

12.70 mm

R10.00 mm

R12.00 mm

228.28 mm

Coupling rod.

450

Model Engineer 13 September 2019

Coupling rods
Having now put the four
wheels with crank pins on the
frames, the obvious next step
was to make the coupling
rods and find out whether
all the care | had taken In
placing the crank pins had
worked. | know that water
cutting or laser cutting Is
commonly used these days
for coupling, connecting and
motion rods but | was still at
the stage where the novelty
of machining metal had not
yet worn off and | wanted to
prove to myself that | could
just make these from slabs of
steel bar. If | live long enough
to make another locomotive |
will probably do 1t differently
next time!

The Bridget coupling rods are
a nice simple shape and do not
require longitudinal lightening
grooves which are hard to get
right. The basic coupling rod
Is shown in fig 2. | prefer to
work in metric and so, with
major parts, | usually start by
making a CAD drawing from
the plan and labelling in metric
— rounding for non-critical
dimensions. Figure 2 is an
example of this.

My approach to making
the rods was by chain drilling
using a milling table. The best
advice | ever read on the use
of a milling machine was ‘get
a DRO'. As purchased, my
milling machine only had a
vertical DRO so, after about
six months, | purchased a
two axis DRO and fitted 1t to
the machine. Wow — what a
difference! Of course, accuracy
was dramatically improved
but, In addition, features of the
DRO such as locating holes
In a circle or a line opened up
a whole range of machining
options not previously
avallable. By clamping a
piece of bar on the table (on
top of a piece of sacrificial
aluminium) | was able to mark
out all critical dimensions,
rough out the bearing holes,
drill out the transition curves
on the ends and chain drill the
length of the rod in one go. Not
one quick ‘go’, mind you — it
took many hours. There were
nearly 100 holes to be drilled
and | started each one with a

www.model-engineer.co.uk

Testing the quartered wheels.

centre, then drilled a 3mm hole
and finally a 3.5mm hole to
reduce the webs. Altogether,
300 operations and moving
the table between each one.
But eventually | finished, could
remove the bar and cut out
the chained holes to get the
outline. Then back on the table
to mill the sides smooth and to
the correct width (12.7mm).

But there was more to do.
Not shown In fig 2 is the fact
that the ends of the rod are
% Inch thick while the central
rod 1s reduced to 3/16 inch
thick so 2.4mm has to be
milled off each side of the
centre rod using an end mill.
When turning over it was
necessary to insert a spacer
underneath to support the
cutting operation. After much
further finishing up using files
of progressively finer grade,
carborundum paper and
eventually diamond paste, |
got something approximating
a satisfactory job. The final
steps were (1) to make the
phosphor bronze bushes with
a size to give a firm press fit
Into the holes, followed by final
reaming, and (2) to drill and tap
the holes for the lubrication
cups and, of course, make
and fit these. All in all, this
was a lot of work and hence
my reappraisal of the value of
water cutting!

So, after all this did they fit
the crank pins? Amazingly,
yes they did and the
coupled wheels turned quite
satisfactorily without binding.
In fact, to celebrate, | took the
little chassis out to my garden
track and had my electric
locomotive tow it round a few
times to make sure (photo 9).

You will notice that the pony
truck i1s also competed and
operating. | have not described
this since the processes
for the axle and bearing are
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The brake ring casting.

essentially the same as for

the main axles but smaller

and simpler. The pony truck
itself is able to swivel side to
side, sliding on a large piece of
phosphor bronze.

The brakes

Now that the wheels were on,
the next logical step was to
Install the brakes. Although
the brakes are simple In
design with cast iron shoes
on the main wheels pulled

on with rods, there are very
many parts and it was a lot
of work. There are the shoes
themselves, the supporting
links, cross-links, adjustable
rods, operating shafts, levers,
bushes, the cab manual brake
control and a steam brake
cylinder. This was a good
month’s work for me.

The shoes are cast iron and
delivered on a ring as shown
iIn photo 10. In fact, there are
six shoes on the ring although
only four are needed but
this means the ring can be
mounted on the lathe face-
plate (with suitable spacers)
and the centre can be bored
to match the wheel treads
prior to cutting into individual
shoes.

Although there are many
parts In the brake system,
most are simple linkages and
pretty tedious to fabricate.
The only Interesting aspect
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The steam brake cylinder.

was that that the ends of each
pull rod need to be threaded In
opposite directions (left and
right). The threads are then
joined using short lengths of
hexagon bar, with a hole also
threaded right and left at the
ends. These joiners are then
turned to adjust the shoes
relative to the wheels and
each other, then secured with
a lock nut.

The brakes can be applied
manually using a cab control
of the screw handle type.
Alternatively, they can be
applied via a steam brake.
The steam brake cylinder was
machined from a gunmetal
casting as shown in photo 11.

It's quite hard to test the
brakes because, until the
locomotive i1s completed and
has the full weight, almost
any application of the brake
just locks the wheels, which
then slide on the rails. | guess
this will need further attention
when ready to run.

@®To be continued.

|
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~ NEXT TIME
| produce the cylinders
and pistons.
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An Engineer’s Day Out

Poppleton Community Railway Nursery

Roger
Backhouse .°
VISItS a
unique
community
venture near York.
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Red carpet and Loweco await the Lord Mayor of York. Visitors on Heritage Open days can see the original British Railways red carpet.

This nursery celebrated 75
years' operation in autumn
2016 with a visit by the Lord
Mayor of York (photo 1).

It was established by the
London and North Eastern
Railway in 1941 to grow fruit
and vegetables for railway
hotels and refreshment
rooms, later growing flowers
for station hanging baskets.
The nursery also grew trees

on't be misled by the
title, An Engineer’s Day
Out - a visit to Poppleton
Community Raillway Nursery
could take under an hour to
look round, including enjoying
refreshments, but it is a
special place, unique in Britain
as a former railway nursery
with its own 2 foot gauge
railway now under community
management.

to help stabilise raillway
embankments following war
damage to these features.
The nursery railway Is
easily accessible. It is next

to Poppleton Station, the first
stop on the line from York to
Leeds via Harrogate, where it
occuples part of Poppleton’s
former goods yard.
Poppleton’s level crossing
retains hand operated gates
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Poppleton’s hand operated crossing gates and signal box.
These have now been replaced by lighter metal gates.
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Driver’s eye view from the Loweco diesel.

and a semaphore signal. It Is
the block post for the single
line to Hammerton (photo 2).

Little is known about the
nursery's early days but
British Railways continued
operation. A later manager,
Graham Warner, arranged
construction of the nursery’s
2 foot gauge railway between
1985 and 1986 enjoying an
official opening by popular
TV gardener, Geoffrey Smith
In 1988. As today, the railway
relied mostly on people power,
but sometimes used a diesel
locomotive.

Graham Warner used
redundant track parts from
York's parcels depot. Older
readers might remember this
depot on the north side of
York station. When British Rall
had a carriage works in York
apprentices made a wagon

turntable, still in use (photo 3).

A storage shed is believed to

www.model-engineer.co.uk

Plants for sale at the Railway Nursery among the railway relics.
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Bob Brooks' Loweco diesel has a Lister engine. It came from

the now closed Abbey Light Railway in Leeds.
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have come from Knottingley
Station.

Privatisation forced the
closure of the nursery and
the rallway in 2006. Aware
of the nursery’s unique
nature, however, concerned
local people took over both
the nursery and the railway.
Poppleton Community Railway
Nursery now runs both, as a
charity involved in therapeutic
activities. They work with
local health agencies which
find horticultural skills
training greatly helps adults
recovering from mental health
problems. Even learning
simple DIY skills enhances
career prospects.

Now with regular open
days during the year there's
a chance to view the narrow
gauge railway, visit the small
museum, admire two model
rallways, enjoy refreshments
and of course buy plants.

Motorised wagon named Terry Stanhope after its builder.

.

There's usually a good
selection for sale.

About the narrow

gauge line

Just outside Poppleton station
and next to a small, attractive
amenity garden there are 2 foot
gauge sidings and a locomotive
shed serving a balloon loop
around the nursery past
greenhouses, cold frames and
stores (photo 4).

Previously the nursery
extended some distance
towards Harrogate and used
both sides of the standard
gauge line. Rallway safety
restrictions and steel fencing,
however, now prevent access
to former nursery beds across
the tracks.

Bob Brook, a reqular
volunteer, owns the line’s
main locomotive, a Loweco
Lister diesel fitted with a
Petter engine (photo 5). He

Asl _»

‘Complete with all the bells and
whistles’, audible means of
approach on Terry Stanhope.

Privatisation forced the
closure of the nursery
and the railway in 2006.
Aware of the nursery’s
unique nature, however,
concerned local people
took over both the nursery

and the railway.

obtained this from the now
closed Abbey Light Railway In
Leeds (photo 6). There's also
a motorised wagon, named
Terry Stanhope after its builder
(photos 7 and 8). There are
tipper wagons, flat trucks and
a rebuilt wooden wagon.

453



16mm scale model railway gives an impression of the nursery.

Few model railways have live plants!

The garden railway is 45mm gauge with a mix of stock owned by volunteers.

Model railways

David Dawson and Bob Brook
built the 32mm (16mm scale)
Indoor model railway on an
old door. As you might expect
from a rallway nursery it
features real plants (photo 9)!
Although not an exact mode|,
It enjoyably recreates the style
of the Railway Nursery and
observant visitors see many
similarities.

David hand built the track
using copper clad sleepers.
Points are hand operated using
a slider. Visitors particularly
like the rebuilt model
greenhouse made of perspex
sheets with painted plastic
strips stuck on to replicate
glazing bars (photo 10). The
model is often taken to local
model raillway exhibitions.

David’s model of an
Orenstein and Koppel Midget is
radio controlled, with the radio
hidden in the freelance water
tank attached. He's also made
a model of Terry Stanhope, the

454

motorised wagon (described

In 76mm Today No. 160;
November 2016). One curiosity
Is a short third rail section with
a model man-powered truck
operating independently.

Visitors particularly like
the model flowers. (Railway
modellers note; they are made
from necklace beads sold by
Wilkos and others from broken
up earrings sold at Claire’s
Accessories!)

There's also a 45mm gauge
garden railway outside on a
raised bed with a plastic track
snaking through rocks and
miniature plants (photo 11).
There are other attractive uses
of miniature and rock garden
plants in a tipper wagon just
outside, perhaps inspiring
creative planting for a garden
railway (photo 12)?

Poppleton Station has
been adopted by the Railway
Nursery volunteers who look
after the station garden and
stock the tubs, keeping the

Creative planting in a former t:pper wagon could inspire
planting for a garden railway.

look of a traditional country
railway line where station staff
enthusiastically competed
for best kept station awards.
The Railway Nursery has also
provided attractive hanging
baskets for stations on the
Embsay and Bolton Railway.
Besides the cafe open on
event days there’s a small
rallway museum with pictures
of the station and nursery plus
artefacts found around the
site (photo 13). This is built on
the former station cattle dock,
a reminder of the days when

country stations catered for a
variety of traffic.

Sometimes the Nursery
displays the British Rall red
carpet which it traditionally
stored. The carpet used to
be sent to stations for use by
visiting dignitaries. Weather
permitting, this is a highlight of
Heritage Open Days.

Poppleton decoy
Poppleton was a site for a
wartime decoy, created to
divert enemy bombers from
their intended railway targets

Model Engineer 13 September 2019
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In the small museum, volunteer Tim Ellsworth shows off a ballast
measuring tin, used when packing measured quantities of ballast.

In York. Low level lighting - that
could be switched on if an

air raild was expected - was
Installed to give the illusion

of a blacked out railway

yard. Thanks to research by
Anthony Crawshaw there

are now details of the decoy
on the Nursery website

(ref 1) although nothing is

Other attractions in the area

Opening

are always welcome.

Getting there

www.model-engineer.co.uk

York has many other attractions including the National Railway
Museum, Holgate Windmill, Yorkshire Museum of Farming and
Yorkshire Air Museum at Elvington. The railway to Leeds through
Poppleton is surprisingly scenic even if not as well known as the
Settle and Carlisle. After traversing part of the former Marston
Moor, battlefield trains cross three major viaducts including the
spectacular crossings of Wharfedale, Crimple Beck and the River
Nidd via the much photographed Knaresborough Viaduct (photo
14). Bramhope Tunnel was an early feat of railway engineering
but sadly several navvies were killed during its construction. They
are commemorated by a monument in Otley Churchyard in the
shape of Bramhope Tunnel entrance.
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visible today. (Information
about many other decoys
and deceptions, though not
Poppleton, can be found In
Colin Philpott's book, Secret
Wartime Britain, Hidden Places
That Helped Win the Second
World War. Pen and Sword
Military, 2018. £25.)

ME  Water wagon and greenhouses.

at Upper Poppleton Green and it’'s a five minutes walk - or just
under 10 minutes walk from Poppleton Park and Ride. Nos.
142/143 buses from York to Boroughbridge and Ripon are less
frequent; alight at Wyevale Garden Centre then it’s a five minutes
walk. There is a small car park at the station or on-street parking
nearby.

Special open day in 2019
Saturday 5th October Autumn Open Day 10.00 am - 4.00 pm.

Thanks to volunteers, Bob Brook, David Dawson and Tim
Elsworth (photo 15) for information in this article and to
Anthony Crawshaw for his researches into the history of
Poppleton Decoy Site.

The nursery is open on spring and summer Saturday mornings
(10.00 am - 1.0 pm) for plant sales. Free admission but donations

Volunteers are welcome to help this friendly group with nursery

and railway maintenance. For more information visit the website
(ref 1).

The Nursery is next to Poppleton railway station. There’s an
hourly service from York to Leeds via Harrogate. The scenic rail
journey onwards to Leeds is recommended. Alternatively, No. 10
bus from York Piccadilly (every half hour on weekdays) passes
near the main railway station and the Railway Museum. Alight

REFERENCE
www.poppletonrailwaynursery.co.uk
Tel 01904 797625.

Email pern.info@yahoo.co.uk
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Muncaster’s ‘Simple’

Entablature Engine

Jason
Ballamy
presents
a rarely
modelled
engine suitable for a
beginner.

Valve chest and cover
(and gland) (fig 7)

As the chest shares a lot of
the same sizes as the cover It
would be best to prepare the
two pieces of metal first and
work on the two at the same
time and this 1s how | will
describe them (photo 29). The
gland can also be worked at

Chest bavity milled.

later. Follow this by drilling the
stud holes. Add a vice stop
(photo 30) before removing
the chest then replace with

Starting with T6mm diameter
stock, turn the spigot of the
valve rod gland and drill and

ream the hole. While still

MUNCASTER ENGINE

Decorative cavity to chest cover and clearance holes drilled.

|

the flange. The gland is printed
on a later drawing but, for those
who don’t want to wait for this

the gland then the two tapped
holes either side. Without
disturbing this set-up fit the

part to be printed, | have put up

gland with some temporary

an extract on the forum.

Hold the valve chest on end,
locate the centre and then drill
and ream the rod hole followed

attached to the bar, transfer to
the mill, locate the centre and

drill the two stud holes (photo
32) before sawing/parting off

the cover to drill a similar
pattern of holes. The cover
can then be completed by
milling the decorative recess

the same time as the chest.
Start by drilling out the

waste material and then mill

the chest cavity to size; the

screws and set up the boring
head with a suitably ground

cutter for external cuts. Make
a series of 3mm deep plunge

Continued from p.375
M.E. 4620, 30 August 2019
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Roughing out stock for the valve chest and cover. corners will need filing out (photo 31). and cleaning up the cut face of by the counter bored hole for cuts, slowly reducing the
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Flats milled and holes added.

diameter being cut until you
are just skimming the edge

of the gland (photo 33). Then,
open up the boring head so it
IS swinging a 25mm diameter
and carry on with the 3mm
plunge cuts but this time
move the work sideways to
put on a cut until the spindle is
8.6mm off to one side (photo
34) then repeat until 8.6mm

to the other (photo 35). This
will give the basic shape of the
gland and its boss; the final
2mm radius can be done with
a file.

458

-
. -
"
. "
F ‘. ¥ f
‘I. *

-

Tapping side holes for guides.

Cylinder cover (fig 8)

You should just be able to get
this out of a piece of 40mm
diameter cast iron bar as it is
often a touch oversize but it
does not matter If you end up
with 39.5mm or thereabouts.
After skimming the minimum
off the outside diameter, face
and form the spigot using the
cylinder bore as a gauge to
get a snug fit. Drill and ream
for the valve rod. Saw off and
reverse in the chuck using soft
jaws (if you have them) then
turn the 18mm diameter spigot

7.5mm long before changing
to a small round nosed tool to
add the 0.5mm recess. Open
out the central hole to 6mm for
a depth of 7mm (photo 36).
Holding the cover with
the longer spigot facing
upwards in a collet block (if
you have one) get it centred
really well on the 4mm hole
- not the outside diameter, or
counterbore - as we want the
next operations to be as true
as possible to the bore. With
a small milling cutter take
equal amounts off either side

Top of the cylinder end cover turned.

of centre to leave 16mm over
the flats taking care not to
nick the radiused edge of the
recess. The six holes can also
be drilled on a 33mm PCD as
well as tapping the two holes
for the piston rod gland (photo
37).

Without moving the Y-axis,
reposition the block complete
with the cover to drill and tap
one side of the spigot followed
by the other. Try not to break
through into the gland hole
though it won't hurt if you do
so (photo 38).

NEXT TIME
We deal with the crosshead
and crosshead guides.

Additional content and
discussion about this build
can be found at www.model-
engineer.co.uk/forums/
postings.asp?th=139596
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Did You Know? You can now place your classified ads by email. Just send the text of your ad, maximum 35 words, to neil.wyatt@mytimemedia.com, together with your full name and address, a landline telephone
number, whether it's a for sale or wanted and stating that you accept the terms and conditions for placing classified ads - see below. Please note, we do not publish full addresses to protect your security.

Machines and Tools Offered

B Clarke CL430 lathe mounted on Clarke
metal stand. Full set of gears, metric,
imperial screw cutting. Three/four jaw
chucks, 26mm bore, six speed. 430mm
centres, 305mm swing. Other tools. Little

used, very good condition.
T. 01142 469472. Sheffield.

B American Sebastian screwcutting lathe.
212" centres, 4 V2" centre height. Back
gear. Face plate, 3 jaw chuck. Refurbished

complete with motor. Collection only. £200.

T. 01442 380242. Hemel Hempstead.

B Chester Model Super-B multi-function
lathe. Google for specs or see recent
Chester ads in ME or MEW. Very good
condition. £400 ONO.

T. 01579 344167. Liskeard.

B Axminster Engineer Series power
hacksaw. Excellent condition, only a few
years old. Unfortunately, too big for my
modest model engineering requirements
(will cut up to nearly 6" dia.). Now

purchased a very small Kennedy Power Saw

YOU R FREE ADVE RTISEM ENT (Max 36 words plus phone & town - please write clearly)

Al UF THE MUNTH

M Cowells milling machine originally
intended for Myford Lathe but now a

stand alone machine complete with
compound table. Buyer collects £120.
T. 01803 326460.Torquay, Devon.

which better suits my needs. Price £195.
T. 01989 740628. Herefordshire.

Magazines, Books and Plans

B Model Engineers’ Workshop magazines,
numbers 211to 275 (2014 - 2018 ) for sale
£50 plus delivery. T. 020 8363 5936.
Enfield.

B Drawings for 5"g Nigel Gresley 2-8-0. A
bit faded, but still legible, £25, price includes
postage. T. 01925, 262525. Warrington,
Cheshire.

Wanted

M 1941 ME magazines or articles detailing
ET Westbury's 3 /2" gauge LMS 1831
diesel shunting locomotive. In particular

the transmission system. Will cover costs
incurred. Any help most welcome. Will
return all calls.

T. 01223 830740. Cambridge.
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PART 8

The Brushless Brute

Jon
Freeman
describes
a powerful,
dual gauge
petrol-electric locomotive
using brushless motors
for tractive power.

Continued from p.358
M.E. 4620, 30 August 2019
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At last, we cut metal
Satisfied everything could be
made to fit, pieces of 50mm
by 25mm by 3mm thickness

steel tube were cut with square

or angled ends ready to be
welded up to create the main
frame members. Two sets
of suitably scaled 2D CAD
drawings of bogie frames
and equalising bars were
emalled with an order to the
laser cutters, the 5 inch size
In 8mm steel, the larger set In
12mm (which with hindsight
was perhaps too heavy - these
could also have been 8mm).
Eight wheels were machined
for each set, from billets of
160mm and 110mm diameter
EN8 steel. These were sawn
using a bandsaw allowing
a small margin on length
sufficient to make certain both
sides could be faced off cleanly
and to design thickness. There
was a lot of metal to remove

but the method described here
made the job not too painful.
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Boring tool angled to recess the front of the wheels.

Facing the back of the wheel.
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After facing and drilling an
under-size hole through the
centre, the wheels were rough
machined leaving a little more
metal to remove all over, but
making lots of swarf quite
quickly.

The wheels have a deep
recess on one side between
the hub and tyre. Not too much
time was spent machining
these to depth across some
of the width using a boring
tool set to about 45 degrees
(photo 30). The radius at the
edges of the recess could
have been machined using
a profiling tool with circular
Insert but a problem would
have been the need to set the
tool way above centre height
to finish the outer limit so that
the tool clears the work. The
tool would then have to be set
back to centre height to profile
the hub. But as this feature
is largely decorative (apart
from the desirable objective of
reducing unsprung mass), the
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Profiling the hub by using the tool ‘wrong side’.

outer radius was machined by
freehand knob-twiddling using
the boring tool set back to the
normal angle parallel with the
bed. Then rather than finding
another tool to finish the hub
radius, the tool was moved
behind the job (photo 31)

and machined with the lathe
running in ‘reverse’ (please do
not try this on any lathe with
screw fitted chuck!).

Once the recess looked
about right, the next job was to
rough the tread down to a little
oversize leaving the flange
comfortably over thickness.
The final roughing operation
was to set the lathe to reduce
wheel thickness at the rim
and tyre to a tiny bit over size.
Then with the saddle locked,
each wheel was chucked and
the rim and tyre faced. This
ensures all wheels are now the
same thickness.

Next the axle bore and flat
wheel face were machined.
With a boring tool set carefully

e *"'.
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Reaming a wheel for its axle.
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oughed out wheels on finished axles.

to the best angle, 1t can be used
both to finish the bore to within
a few thou of final size and also
to skim a few thou off the flat
wheel face (photo 32). Using
a DRO or carefully noting dial
settings, the bore is finished a
few thou undersize and finished
using a machine reamer (photo
33). The boring tool can then
face the wheel back taking off
just enough to ensure the bore
Is perfectly perpendicular to the
plane of the wheel. Finishing
the bore with a reamer gets the
bores the same size, saving
time later not having to find
best matches of wheels and
axle ends.

This Is as good a point as
any to machine the axles.

Axles

Axles were machined from
bright mild steel. The material
was sawn a shade over length,

www.model-engineer.co.uk
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then faced both ends to exact
length. Both ends were centre
drilled to the same depth. For
greatest accuracy axles are
best turned between centres
but using a DTI to check

how true the three jaw chuck
runs on this lathe showed a
remarkably good runout of
only + 0.03mm (photo 34).
Machining the axles as seen
In photo 35, with the perfect
wheel perfectly fitted, being of
diameter similar to the track
gauge, the flange would be
expected to run out of true to
the measure of about half this
at the flange. This is not worth
the extra time it would have

taken turning between centres.

Holding just a short length In
the chuck, pushing the axle
onto the tailstock centre while
tightening the chuck sets the
Job right enough every time.
The bearing and wheel fit

ELECTRIC LOCOMOTIVE

-

Roughing out an axle.

o AT

-

Wheel turning jig.

diameters were finished to size
and a light clean-up cut taken
to just over half way along the
centre part, thus ensuring axle
roundness and concentricity
of wheel bearing, wheel and
motor plate bearing surface

(photo 36).

Finishing the wheels
Returning to the wheels, a jig
was machined (photo 37). The
centre spigot Is machined a
close but not tight fit to the
wheel bore. The surrounding
plane is not quite flat - there is
a slight undercut at the spigot
root to ensure the wheel does
not locate on a radius left by
the tool. Then the rest of the
area out to within around 3mm
of the edge Is undercut by

a couple of thou or 0.05mm

or so. This Is so that once a
wheel 1s secured using the
stud and nut at the centre,

most of the friction force

acts as far from the centre as
possible. This holds the wheel
securely enough for all finishing
operations (photo 38).

using a round profiling tool. A
little time was spent with 2D
CAD drawing the tool tip at a

NS e
Machining the wheel tread
to the final diameter.

461

he final profile was finished
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number of positions around
the profile (fig 19), noting the
X/Y coordinates for each and
converting to X/Z coordinates
corresponding to settings

on the lathe (by convention

a lathe cross-slide moves

In the X axis and the saddle
moves along the Z axis). A list
of ten or so coordinate pairs
were written down, the saddle
moved to the first Z position
then the tool moved in to cut
to depth. This Is repeated

Finishing the wheel profile.

A completed 7% inch bogie.

462 Model Engineer 13 September 2019

Attachment points for the bogies.

down the list of coordinate
pairs.

The tool radius was close to
the final root radius and this
made It necessary to do this
In several goes, alternately
approaching from the X and Z
directions taking a small cut
each time until close enough
to finished. This is a way to
avoid tool chatter leaving
marks on the job. Creating a
longer list of coordinates and
taking more time gives a finer
finish but this number was
Jjudged to be sufficient, giving
the result shown in photos 39

and 40. Of course the whole

set should be finished before
removing the jig from the lathe
(photo 41).

Bogies

The 7'a inch bogies, along
with much of the rest of the
locomotive, were put together
before a start was made

on the 5 inch set. 1.5 MOD
gears were used on the 7%
gauge bogies but the finer 1.0
MOD size, as ordered for the
smaller sets, would have been
more than chunky enough.
Photograph 42 shows a 7'

ELECTRIC LOCOMOTIVE

The complete chassis.

bogie almost complete. Just
visible are parts of two of

eight colil springs. These are
components of the ‘primary
suspension’. The round
bronzes projecting above the
cross piece in photo 42 are
bearing pads on top of a pair of
quite hefty springs - these form
the ‘secondary suspension’,
the purpose of which is to keep
the chassis more or less level
on a level track, but making
allowance for the fact that on

a real track, one bogie may

be riding on track tilted in one
direction while the other is

- i
* > e

tilted in the opposite direction.
The hope is to keep all eight
wheels in contact with the
track at all times.

Photograph 43 shows how
simply the bogies attach. The
two smaller studs serve to
limit the bogie steering range.
The power unit is shown In
photo 44 with the generator In
Its original position. This was
subsequently lowered by some
distance to good effect.

®To be continued.

NEXT ISSUE

® Beam Compass

Stewart Hart needed to draw some large arcs
and so made a beam compass to do the job.

® Garrett 4CD Tractor

Chris Gunn now reaches the point of final
assembly and painting of his 6 inch Garrett

4CD tractor.
® GWR Pannier Tank

Doug Hewson goes into the business
of making 5 inch gauge coupling rods.

® Steam Turbines

Mike Tilby discusses the design
of model steam turbines.

Content may be subject to change.

ON SALE 27 SEPTEMBER 2019




NEWS

I ———

Geoff 7
Theasby %
reports

on the

latest

news from the Clubs.
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Paint your wagon... from the G3 Newsletter (photo courtesy of Ted

omebody asked me why
S | was still working at 73.

In brief, my reply was “It
keeps me in Creme de Menthe
and bonbons

llImor (once associated
with the Mercedes F1 team)
have designed a 5-stroke
engine, which it claims offers
significant gains in several
flelds. To learn more, go to
YouTube at ‘limor 5-stroke
engine’.

Following my remarks about
coastal defences In the Baltic, |
was contacted by a reader who
suggested | join the Fortress
Study Group. | had never heard
of them, and their website
looked interesting, so | tried
to join, only to find that their
application for membership
seems to be as impregnable as

r-'

GIN, Midsomer Norton?

- a‘ f" « |

o L S ot K S
Sadler).

the subjects of their studies!
The situation I1s ongoing.

The Model Engineering
Exhibitions may be a staid
event for some but not so
Yarningham in July, says
Deborah, who was there. Just
after Debs and her knitting
enthusiasts left for a pub
lunch, a fracas broke out, which
first kicked off on social media.
They joked, “It's a bit rich when
the knitting show 1s more
rowdy than the pub!”

In this Issue: Odin, the other
L&B, modern maintenance
depots, thermal photographs,
a Myford stand, and an online
camera manual.

The Gauge 3 Society summer
Newsletter has arrived. Now
In A5 format and full colour,

It begins with Peter Korzilius
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writing about making coach
bogies with full suspension,
which becomes easier in G3.
Bruce Lake built a garden
rallway In G3, using several
iIngenious ideas to fit into his
small (about 20 feet square)
space, and Mark Pretious
built three Walsall Industries
coaches, a BSO and two TSOs.
This finely lettered goods train
IS enhanced by the central
wagon, by Shaun Undercliffe.
Asked If he had a ‘low point’
when making it, he sighed,
“Starting the second side”.
| think it is excellent (photo
1). Don Crouch wanted LCDR
coach buffers but found the
commercial items rather too
complex so he designhed ‘a
better mousetrap’ and it may
soon be avallable commercially.
W. www.gauge3.org.uk

G1 North took place in
Bakewell, and I'm sure there
were more stalls this year. |
certainly enjoyed it, although
the ‘I bullt it myself’ display
was not present, which | enjoy.
| was particularly impressed
by John Fownes's display
of cardboard locomotives
and rolling stock. They are
electrically powered - coal
firing Is rather ambitious, so
far... A scene from Midsomer
Norton Is possibly depicted
here (photo 2).
W. www.gTmra.com

lan Beech, Chairman of Manx
Steam and Model Engineering
Club, says in Peveril, June,

Model Engineer 13 September 2019

that their first running day of
the year was without serious
Incident, except for Odin’s
ammeter releasing the magic
smoke. (Odin is the Norse God
of magic, how appropriate —
Geoff) They also displayed

the Wagstaff Collection In

the engine shed. However
Incident-free the club, Mike
Casey's garden was not so
serene, as one day his wife,
Olive, Informed him of a

large white bull in it. Further
Inspection revealed that E/
Toro had entered via Mike's
miniature railway, which was
not equal to the task. Not

only that but Mike's grass

was greener and It was not

to be moved. The farmer was
called and he arrived with his
teenage daughters. One young
lady embraced the quadruped,
whispered sweet nothings into
Its pedigree ear and he was led
away to his cows. Sadly, a few
weeks later, he tried another
adventure, injured himself and
had to be euthanised. The
raillway? After a little work,
assisted by visiting Jack
Dibnah, it was fine. Howard
Bishop writes on the famous
Listowel and Ballybunion
raillway, which was recreated In
2003 with 1000 metres of track
In Listowel and an authentic-
looking but diesel-driven
locomotive.

John Beddows writes
regarding my reference to
Walsall in ME4615. He grew up
In that fair city and says that
Its name does indeed relate
to a hall back in the mists of
time. Whose hall, or for what
purpose, is not recorded. (It
was just a flight of fancy on
my part. I'm OK if | keep taking
the tablets...) John also says
he made a coaxial sleeve aerial
(don't ask...) for the 2m band
by soldering together four non-
corrugated food cans (also
ME4615).

The Prospectus, July, from
Reading Society of Model
Engineers, begins with more
notes from ‘61249’ on the
subject of visiting depots.
Whilst it Is true that they are
far cry from steam sheds
of old, or even olly, grimy,
diesel ones, the modern
electric variety may not be

www.model-engineer.co.uk

all it seems. Never mind the
shiny new stuff being thrust
under your nose but look In
the corners for cannibalised
trains, pantographs in the
scrap bin, etc., which will show
you what is really going on
there. Observe their new ‘in
situ’ wheel lathe - 1s 1ts scrap
bin full of rusty swarf (good) or
discarded wheel sets? (Double
plus ungood.) The reason for
this 1s that modern traction
systems don't like wheels of
different sizes - often more
than 10 thou difference across
adjacent wheelsets. And,
wheelsets are expensive, about
£6k. You do not put the wheel
lathe operator on a production
bonus! David Scott suggests
that Swindon had a way of
differentiating locomotives in
the dark, very useful to yard
men and footplate crews
when they made everything
from standard parts. The end
squares of the buffer beams
have a pattern of rivets or
bolts, possibly unique to the
type of locomotive. Go and
have a look! John Spokes
describes electric locomotives
at the French raillway museum
at Mulhouse.
W. www.prospect
parkrailway.co.uk

B&DSME News, July, from
Bournemouth & District
Society of Model Engineers,
updates us with Joel's
apprenticeship. He is currently
milling a ‘Typhoon’ jet from
the solid and is also required
to make an ‘objet de vertu’
which has no real function,
apart from confusing potential
applicants, as 1t involves
measurements with tolerances
of 0.0002 inches.
W. www.littledown

raillway.co.uk

Ryedale Society of Model
Engineers’ Monthly Newsletter
for June tells us that the
Driver Training Day had
more trainers than trainees
but he was quite good and
learned fast. Mike Aherne
brought his newly-acquired
Va iInch gauge Rocket, which
produced a realistic ‘chuff’
(as far as we know...). News
of Douglas, a junior member
some years ago; he is now at
19 a fireman at Aviemore as

CLUB NEWS

Bill's ‘Black 5" in heat (photo courtesy of Nigel Kerr).

well as NYMR. Mike Aherne
Is building a Fell locomotive.
This 4-D-4 1s 5 inch gauge
and powered by a Honda 50
engine. That day, just as they
were contemplating closing
for the day, a minibus full of
schoolboys appeared. They
were from Gresham School,
In Holt, Norfolk, visiting
Ampleforth, so were offered
a free ride. They had called
once before but on a non-
operating day.

Two visitors from the
loM brought 35031 (/oM
Steam Packet Company) and
Beyer Peacock Peveril. That
particular Merchant Navy
locomotive never existed In
real life but we can dream...
Nigel Kerr photographed BIll
Putman’s ‘Black 5" with his
thermal camera and he says,
‘As well as viewing pure IR, the
camera has a useful option
to add visible detall (as in the
image of your loco) and this
gives a better idea of what you
are looking at. My reasoning
behind taking the thermal
camera to steam events Is
to see If it might offer some
diagnostic function. The image
| took of Bill's Black 5 was
the first time | had tried this
but | was so busy with my
own locomotive that | didn't
really have a chance to take
any more. However, | will be
bringing my camera again to
the mainline rally in August
and will carry out some 'proper’
tests. My intention Is to see
the difference in the images
under certain conditions, e.q.

with and without injectors
running, etc. If anyone would
like to have their locomotive
photographed in this way |
would be delighted to do so”
(photo 3).
W. www.rsme.org.uk

Model & Experimental
Engineers, Auckland, July
missive, has Ken Pointon
noting that The Shed magazine
In Australia/NZ covers the
Newcomen engine that he
was involved with a few years
ago, with photographs. (This
magazine seems to cover more
than just woodworking, but the
whole panoply of making and
repairing mechanical items,
whereas the UK Men in Sheds
magazine does not - Geoff)
Richard Street has converted
his Myford lathe floor stand to
a 'drawers’ configuration, since
the cupboard arrangement
Is prone to collecting dirt
and rust and Is awkward
to use. “Sub optimal” is his
phrase. Graham Quayle Is
re-engineering the throttles
on a friend’s 30 foot yacht,
which has been fitted with two
diesels. This i1s an electrical
system and the pedal travel
Is reduced from the original
engine control system. Murray
has changed his camera, a
Sony a57, a veteran of 15,000
photographs, to a Canon
M50. The English instructions
occupy seven pages but the
online version extends to 314
pages. Access Is similar to a
smartphone but Murray is not
conversant with this concept
and has to call on his son, a
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computer engineer, for help.
(Every home should have one,
a computer engineer, that is —
Geoff)

Steam Lines, from Northern
Districts Model Engineering
Society, Perth, for July-August,
says the AMRA exhibition
went well, with 33 models on
the NDSME stand. A "first’ this
time was a ‘make your own
wagon’ which was popular.
Members visited Toodyay
Mini Rail where, on arriving
after a ride on the track, the
locomotive is uncoupled and
run onto a turntable ready for
Its next departure. Meanwhile,
another locomotive has taken
the train on its journey back
round the 1.2km circuit. A tip
from Lindsay Lockhart — to
keep your chimney fan from
being clogged with damp and
olly soot, use oven cleaner
on Iit, then hose it off. NB,
do not use a caustic soda
(sodium hydroxide) type if
your fan contains aluminium
parts. Phil Gibbons has built
an O&K 0-4-0+0-4-0 Mallet, a
compound, and he has an O&K
catalogue which gave him
dimensions. The boller is fixed
to the front of the rear chassis
and has slides fore and aft.
The weight on the front bogie
can be adjusted (photo 4). An
item on good procedures is
Illustrated by a case from my
own Sheffield SMEE.

W. www.ndmes.org.au

Grimsby & Cleethorpes
Model Engineering Society's
The Blower, for July, says that
contractors arrived on site
with a digger, power shovel
and roller, and were almost
finished after four days! Martin
Reed built a 3D printed, solar
powered tram. (My 2011 solar
train used IP Engineering parts
— Geoff)

W. www.gcmes.com

PEEMS Newsletter, July,
from Pickering Experimental
Engineers & Model Society,
says that of nine entries for the
Mike Sayers Trophy, the winner
was Chris Bramley with his
Ransome’s threshing machine.
Ransome’s last real one was
built in 1954 and Foster's
In 1961. Mike said that this
competition was one of the
best trophy nights he had seen
In modelmaking quality. Paul
Windross was at Elvington
on 16th July. Fastest man on
the day was Guy Martin at
257mph. (That man knows
no fear! - Geoff) Our attention
Is drawn to a symposium on
Joseph Bramah and precision
engineering, on 5th November
In Sheffield, at Kelham Island
museum, arranged by the
Newcomen Society.

Stamford Model Engineering
Society, July newsletter,
begins with editor Joe
Dobson’s report of his river
cruise from St Petersburg to
Moscow. He noted a ‘Meteor’

St Petersburg hydrofoil (photo from Pixabay, copyright free).
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hydrofoil which joined them

at one point. | saw one In

May crossing St Petersburg
harbour - very impressive it
was. Probably the ‘Raketa 101/,
Mihail Kalinin which can travel
at about 40 mph. | have no

t
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Phil Gibbons's 0&K Mallet at NDMES (photo courtesy of Steve Reeves).

photographs as we were told
not to take pics in the harbour
area, but Google 1t, and this is
from Pixabay — it's the one on
the left (photo 5).

Men in Sheds Shoulder to
Shoulder July issue reports on
a visit to Street Men's Shed
by Kate Humble, who was
struck by the friendship and
cameraderie shown by the
members. They had never
met before and all said that
MiIS had transformed their
lives. Ticket applications were
iInvited for Shedfest in early
September, in Worcester.
Dalbeattie Men's Shed Is
rebuilding a Skeoch cyclecar.
W. dalbeattiemens

shed.co.uk/skeoch

And finally, from a radio
amateur posting, ‘My
wife adores my hobby...
bodybuilding.”

Contact:
geofftheasby@gmail.com

Model Engineer 13 September 2019
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17

18

19

Tiverton & District MES.
Club meeting at Old
Heathcoat Community
Centre, Tiverton,
7.30pm. Contact Chris
Catley: 01884 798370.
Cardiff MES.

Steam Up & Family Day.
Contact Rob Matthews:
02920 255000.
Guildford MES. Public
open afternoon 2-5pm.
Contact Mike Sleigh:
pr@gmes.org.uk
Newton Abbot & District
MES. Running day

at Lindridge Hill.
Contact Ted Head:
07941 504498.

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

Oxford (City of) SME.
Running Day, 1.30-5pm.
Contact: secretary@
cosme.org.uk
Portsmouth MES.
Public running, 2-5pm,
Bransbury Park.
Contact Roger Doyle:
doyle.roger@sky.com
Plymouth Miniature
Steam. Public running,
Goodwin Park (PL6
6RE), 2 — 4pm.

Contact Rob Hitchcock:
01822 852479.

Rugby MES. Public
running 2-5pm —
visiting locos welcome
with boiler certificate.
More Info. at
rugbymes.co.uk.
Romney Marsh MES.
Track meeting, 11am
onwards, and BBQ, 5pm.
Contact Adrian Parker:
01303 894187.

Bristol SMEE. Autumn
auction. Contact Dave
Gray. 01275 857746.
Leeds SMEE.

Meeting night — ‘The
LMS 1831’ — Malcolm
High. Contact

Geoff Shackleton:
01977 798138.

www.model-engineer.co.uk

21

Westland & Yeovil
DMES. Track running
day 1Tam — 4.30pm.
Contact Bob Perkins:
07984 931993.

21/22 Lincoln DMES. Open

22

22

22

22

22

22

22

22

24

24

28

weekend at North
Scarle, LN6 9ER.

More detalls at
www.lincolnmes.co.uk
Bedford MES. Public
running, from 10.30am
at Summerfields
Miniature Railways.
Contact Brian Walton:
07498 869902.

Cardiff MES. Open Day.
Contact Rob Matthews:
02920 255000.
Newton Abbot & District
MES. Running day

at Lindridge Hill.
Contact Ted Head:
07941 504498.

North Wiltshire MES.
Public running, Coate
Water Country Park,
Swindon, 1Tam-5pm.
Contact Ken Parker:
07710 515507.
Pimlico Light Railway.
Public running 2-5pm.
Contact John Roberts:
01280 850378
Portsmouth MES.
Public running, 2-5pm,
Bransbury Park.
Contact Roger Doyle:
doyle.roger@sky.com
Tiverton & District
MES. Running day

at Rackenford track.
Contact Chris Catley:
01884 798370.

Welling DMES. Public
running at Falconwood
2-5pm. Contact

Martin Thompson:
01689 851413.
Romney Marsh MES.
Track meeting, 11Tam
onwards. Contact
Adrian Parker:

01303 894187.

Wigan DMES.
Presentation by Mr P
Mills on ‘Deltic Engine
Rebuild’. Contact Kevin
Grundy: 07877 634184.
Romney Marsh MES.
Track meeting, noon

29

29

29

29

onwards. Contact
Adrian Parker:

01303 894187.
Newton Abbot & District
MES. Running day

at Lindridge Hill.
Contact Ted Head:
07941 504498.

North Wiltshire MES.
Public running, Coate
Water Country Park,
Swindon, TTam-5pm.
Contact Ken Parker
07710 515507.
Oxford (City of) SME.
Running Day, 1.30-5pm.
Contact: secretary@
cosme.org.uk
Portsmouth MES.
Public running, 2-5pm,
Bransbury Park.
Contact Roger Doyle:
doyle.roger@sky.com

OCTOBER

1

Romney Marsh MES.
Track meeting, T1am
onwards. Contact
Adrian Parker:

01303 894187.
Bradford MES. Talk:
‘Electricity Before
Electricity: Water
Hydraulic Power In the
19th Century’ — Ron
Fitzgerald, 7:30-10pm,
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. Talk:
‘Modernising our Rolling
Stock’ — Gary Locock
and Bert Roberts.
Contact Dave Gray:
01275 857746.

Cardiff MES. Talk;
‘Steam Launches’

— Richard Harvard.
Contact Rob Matthews:
02920 255000.

Leeds SMEE. Meeting
night — ‘Land Rover —
the Troubled 1970’s and
Beyond' — Jonathan
Stockwell. Contact
Geoff Shackleton:
01977 798138.

2/6

South Lakeland MES.
Meeting in the pavilion,
7.30pm. Contact Adrian
Dixon: 01229 869915.
North London SME.
Work In progress
evening. Contact

lan Johnston:

0208 4490693.
Portsmouth MES. Club
night: ‘Around the Cans
— RC model yachts,
7.30pm, Tesco Fratton
Community Centre.
Contact Roger Doyle:
doyle.roger@sky.com
Tiverton & District
MES. Running day

at Rackenford track.
Contact Chris Catley:
01884 798370.

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

Cardiff MES. Open Day.
Contact Rob Matthews:
02920 255000.
Guildford MES. SMSEG
open meeting 2-5pm.
Contact Mike Sleigh:
pr@gmes.org.uk
Oxford (City of) SME.
Running Day, 1.30-5pm.
Contact: secretary@
cosme.org.uk
Plymouth Miniature
Steam. Public running,
Goodwin Park (PL6
6RE), 2 — 4pm.

Contact Rob Hitchcock:
01822 852479.
Portsmouth MES.
Public running, 2-5pm,
Bransbury Park.
Contact Roger Doyle:
doyle.roger@sky.com
Welling DMES. Public
running at Falconwood
2-5pm. Contact

Martin Thompson:
01689 851413.

Newton Abbot & District
MES. Running day

at Lindridge Hill.
Contact Ted Head:
07941 504498.

!

467



13465148

OFy M

»
—

®te a(o

Ex- display
items now
for sale. Check
our End of

arden Railway

rayeal VISA E35 Q@ @~ Www.dream-steam.com

Ope

Visit Our Aylesford Show Room!

n Monday-Friday 10am-4:30pm & 1st
Saturday of the month 11am-4pm

Request

your FREE
Catalogue

today!

0800 022 4473

Locomotives |ﬂolllngStock I Track I Accessories I Upgrades I Fixing kits & Washers I Chuffers I G Scale Figures I Curve Setters

BRAND OF THE MONTH: MAMOD <5

PECO
32mm (SM32) Track

Flaxi Track - 12 Pack

SLEDOx12

Flews Track - 4 Pack SLE00x4
Flexi Track - Single SLE00x!
Sotrack Curve - § Pack ST06xS
Setrack Curve - Single ST605x1
Satrack 38 Racws Curve - Single STe07
Setrack 38 Radws Curve - Six Pach STG07x6
Rght Hand Point SLEGOS
Left Hand Pomnt SLEGSS
Y Point SLEGST
Small Racdus Right Hand Tumondt SLEAS
Small Radius Left Hand Turnout SLEGS2
Wagon Tumtadie and Crossing SLE27
Ryl Jone's - 24 Pack SLE10
45mm (G45) Track
Fex Track - Six Pack SLS0OxS
Fewx Track - Single SL90O0x1
Setrack Curve - Six Pack STHS6
Setrack Curve - Single ST905x1
Sotrack Stroight - Six Pack STH02x6
Setrack Straght - Single STH02x1
Right Hand Point SL99S
Left Hand Pomt SL956
Point Motor Mounbng Plate PL8
Metal Raill Joiners - 18 Pack SL910
Irsulating Ras Jomers - 12 Pack SLaN
Dual Rad Jomars - 6 Pack SL912

SUMMERLANDS CHUFFER

£110.00
£38.00
£10.0C
£48.0C
£8.50
£8.50
£48 OC
£45.00
£450C
£45.0C
45 00
£45 00
£20 OC
£350

£79.00
£15.00
£45.00
£8.50
£45 00
£8.50
£60.00
£60.00
£3.60
£6.00
£310
£6.00

These highly developed and precision
engineered chuffl pipes that can bring
the real sound of a working steam loco

A wide range always in stock!

Specials can be ordered on request

£29

Inc. P&P

,/-’#

Mamod have been manufacturing live steam models since 1936.

Based in Birmingham, Mamod continues to produce high quality steam engines as it did when it was first established by Geoffrey Malins.

iy ELECTRIC LOCO CHARGER
' ' L ' £35

Teltord MTELGO L4522

MK L & From £336 00

Saddie Tank MST From £33 00

Boutlton 135180 From £325

Tram 1351TR £485 00

Brunel Goods Sel BGS-CC-N £520 00

Tonces MTDR £38.00

Tanker MTNK £3900

Goods Wagon MGWN £44 00

Guards Van MG VAN £50.00

Tellord Tendes MTDR-T £4500

Although the Mamod range has expanded vastly since those early years, it still produces engines with all the passion and quality engineering
that was first seen during those founding

3 ,.-r """-‘*Jr! i'

NEW! MAMOD

ROUNDHOUSE
In Stock Now"
Bertie Blue 32mm £660
Jerne Bive 32mm £785
Littie John DHR Blue, Red Buffers £602

Clarence Brown R/C. Insulated wheels £1.710

Lila Maroon, RC Insulaled Wheels 32mm  £1.808
On Order

Lacdy Anne Due Jan 2020

Bilty Due Aug 2020

Lilka Oue Aug 2020

Silver Lady Oue Aug 2020

Russed Oue July 2020

Please note all lbco's ‘on order’ can be allered 1o your own
specification requirements Deposit of only £200 required

MSS

Maroon Tender [32mmi4Smm) 11403
Green Tender (3ZmmidSmm) 911405
Black Tonder (32mm/45mm) 11401-8L
Blue Tender (12mmM5mm) 911402-8L
Maroon Passenger Coach (22mméidSmm) 911201
Blue Passenger Cooh (12mmyd4Smm | SNM2018L
Log Wagon (3Z2mmidSemm) g1sm
Goods Van (32mmédSmm) g1 N
Guards Van (32nmMdSmm) 911001
Coal Wagon Grey (32mméi4S5mm) 911508
Coal Wagon Unpainted (32mmy4S5mm) 9115051
Par of Flat Bed Wagons (32mmMSmm) 11301
Straght Track 910003
Curved Track 10005
Lefl Hand Pomnt #1000
Right Hand Pomt 10002
Side Tank Locomotive (32mm/45mm) 909003
Saddie Tank Locomotive (32mmidS5mm) 908013
Sido Tank Locomotive KA (32mm/45mm)  S08C1Y

Festinog Ratway Ashbury First Class 4-Wheel! Camage Kit
Festiniog Ralway Third Class Ashbury 4-Wheel Camage Kit

SLATERS

Dworwic Slate Wagon Ki

Festiniog Raiway 2 Ton Sraked Siate Wagon Kit
Festinog Rasiway 2 Ton Unbraked Slate Wagon it

War Department Light Radways K Class Skip Wagon Kit
Dsnorwic Quarry Siad Wagon Kit

Dsnorwic Quarry “rubbish™ Wagon Kit

Siastor's Mok Pak

Slaster's Mek-Pak Brush

Mamed M

Dream Steam Ltd, Ground Floor Suite, Vanguard House Mills Road, Aylesford, Kent, ME20 7NA

DSW

Upgrade Cybnders DSUPCYL
Caramic Gas Bumner Sel DSUPGSS
Three Wick Meths Burmner DSUFMWMB
Dead Lag Lubncator DSUPDLDL
Steam Reguator Kit DSUPSRK
Small Brass Chimney Cowt DSENSMCWL
Brogss Cab Hond Rais DSENCH
Brass Sdde Tank Hand Radls DSENSTHR
Brass Smoke Box Hand Radls DSENSBXHR
Cylnder Covers DSENCYCY
Brass Sand Boxes DSENSBX
Brass Tank Tops DSENWTT
Lubncating Ol SWLUBX
Meths Burner Wick DSWWKE

£5500 Curve Tipped Syringe DSWCTS

£55 00 460 Sieam Od S00OM DSW460S0O500

£55 00 220 Steam ol SOOm DSW220S0500

£55.00 Sobd Fuel Teblets 980001

£55 00 Water Filler Bottle DSWWFB

£55 00 Meths Fller Bottle DSWMFB

£55 00

E:g £ Set-a-Curve

£55 00 Available in 32mm and 45mm

£55.00 with a wide range of Radii

£55 00

£35 50 E 1 5

£35.50

£ 25 40

£25.40 NEW!

g:ggg MSS 3/4 SIDE TANK - £300

£200.00 MSS TANKER - £55

woor  ersso MSS TANKER KIT - £53

WC02 £73.50

Wil  £2000

W03 £2660

wWWos L2540

WWiE £2000

wwis 12550

wwWwos £2550

CS02 £500

0505 £3.70

“In stock as of 08703719 please note these I0C0's may no longer be avalable, check stocks online or call
Please note basc range lakes 4 weeks from indal order and other locomolives are in baiches

Batch dates will be in product descnpuon Locomotives in stock will state instant dispatcoh avaiable

£72 00
£90 00
£45. 00
£29 00
£38 00
£4.50
£4 20
£5.20
(3.1
£12.00
£1250
£y 40
£300
£1.90
219
£5.50
£5.50
£3.50
£4.00
£3.00

BACHMANN
Percy and the Troublesome Trucks Set 90009
Thomas with Annie & Clarabel Set 90068
Thomas Chnstmas Debvery 90087
Toby the Tram 91405
Thomas the Tank Engmne 91401
James the Red Engine 91403
Anne Coach #7001
Clarabel Coach aT002
Emily's Coach 97003
Emily’s Brake Coach 47004
Troublesome Truck | 98001
Troublesome Truck 2 $8001
ice Cream Wagon 98015
Tidmouth Milk Tank 98005
S C Rufley 98010
Explosves Box Van 98017
Open Wagon Blue 98012
Open Wagon Red 98013
Sodor Frut & Vegetable Co. Box Van 98016
Sodor Fuel Tank 88004
Sptefu Brake Wagon 98021
V Dump Car (Oxxde Red) 92504
G’ Flal Wagun with Logs 98470
"LS" S«eleton Log Car 98490
LS" Speeder Orange 96253
LS" Speeder PRR #6251
LS Speader Santa Fe 06252

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

£390.00
£380 00
£410.00
£250.00
£22500
£230.00
£80 00
£80 00
£80 00
£.80 00
£59 50
£58 50
£56 00
L3900
£70.00
£56 00
£56 00
£56 00
£56 00
£56.00

£70 00
£46 00

£79.00
£79.00
£50 00

AR
£50 00

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

It a job's wort
doing....

Over 70 challenging projects
for the small workshop owner
Froven solutions for

i:} Work Holding and Positioning

f"} Tool Holding and Positioning

’ﬁ'i Manipulating Tools

C} Stand -Alone Machine Tools

’*\ Drives and Major Attachments

Hemingway Kits
126 Dunval Road, Bndgnorth
Shropshire WV16 417
JUnited Kingaom
Tel/Fax: +44 (0) 1746 /67739
Email:info@hemingwaykits.com

Send £2

for our latest
workshop
calalogue
or visit our

website www.hemingwaykits.com

With over 100 years of brazing experience, you can count
on us for the supply of vanous low temp, medium temp and
nigh temp silver solders in a variety of sizes to suit every job

ApER e e

bl i o, desinvie

We also stock the full range of
SIEVERT" HEATING EQUIPMENT

Order online wath free delivery, or visit us at our
exhibition stand to see the comprehensive range in person/

Grab yourself a bargain at our exhibition
stand and receive discounted prices!

-

From 17th to 20th October at the Warwickshire Event Centre
Stand 2 as usual For bookings see www midiandsmodelenginnering. co.uk

| tel: 01623 707955
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THE MOST VERSATILE TOOL FOR TURNING & FACING

It's easy to see why our best selling tuming tool is the SCLCR. It can turn and
|face a bar withoul altering the loolpost, 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 /\

|etc. Please state shank size required - 8, 10 or 12mm square, »_}"’
| Spare inserts £6.86 each for 8-10mm tools, £7.99 for 12mm. .

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

Our SCRCR rough turning ool uses the same inserts as the SCLCR f’j !
tools above. The good news is that it uses the other two corners! These 5
very strong 100° corners are rigid enough for rough or intermittent
turning. The insert is mounted at 75° to the lathe axis. 10mm sq section
(for CCMTO6 insert) and 12mm section (for CCMTO9 insert). Han

SPECIAL OFFER PRICE £39.90 19
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 £5.79 each.

SPECIAL OFFER PRICE £39.20

TURN SMALL DIAMETERS with LIVE CENTRE IN PLACE!

The SDJCR tool uses a 55° insert, allowing access to small diameter components

when using a talistock centre. It can also profile back-angles. 'y
{The NJ17 Insert cuts steel, stainless, cast iron, phosphor

|bronze, brass, copper, aluminium etc. Shank size 10mm square
section. Spare inserts just £6.86 each.

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

Here's your chance to own a top quality boring bar whic
uses our standard CCMTO6 insert. Steel shank bars ca
mm generally bore to a length of approx 5 times thel
o | v | R e "o S

16mm | 20mm | SPECIAL OFFER PRICE £42.58 &

INTRODUCING THE GROUNDBREAKING
NEW KIT-QD PARTING TOOL!

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

SPECIAL OFFER PRICE £69.50

EXTERNAL THREADCUTTING TOOL

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

SPECIAL OFFER PRICE £43.80

INTERNAL THREADCUTTING TOOL

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 avallable.

55° or 60° insert not included - order separately at £11.37.
See our website for more info.

SPECIAL OFFER PRICE £43.80
DORMER DRILL SETS AT 60% OFF LIST PRICE!

All our Dormer drill sets are on offer at 60% off list price. The Dormer A002
self-centring TIN coated drills are aico avallable to order individually in Metric
and Imperial sizes. Please see our web site for details and to place your order

TURNING, BORING & PARTING TOOLS COMPLETE WITH ONE INSERT.
Please add £3.00 for p&p, irrespective of order size or value

VISA -
— {ro
E Electron &

GREENWOOD TOOLS
Greenwood Tools Limited
2a Middlefield Road, Bromsgrove, Worcs. B60 2PW

Phone: 01527 877576 - Email: GreenwTool@aol.com

- - o
ﬁ

e

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



WM14 MILLING MACHINE

WM180 LATHE FITTED
£1150 WITH2AXIS DRO FITTED TS AISDRG FINANCE OPTIONS NOW AVAILABLE
2 axis DRO with .

Dovetail column ensure positive
head location

Head tilts +/- 90°

We are pleased to announce that Warco is
now able to offer finance facilities for

, magneticscales
¥+ 300mm between

r.‘ I -
I ‘ y 1
’ .

centres Digital depth scale '
« 600w reversible 500w motor private customers.
E motor This facility willsoon be available on line.

Inthe meantime we can quote verbally or
Inwriting.

: e »  Maximumswing

e 7 — | . 180mm

e Suppliedwith3and
4 jaw chucks and
fixed and travelling
steadies as standard

Warcoisauthorised and regulated by the FCA.

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

: : v — Seware of low quality copies of our original tried
Articulated armwith permanent base fixing Item No.8930LED £64'05j — m 7 S w4

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

- 2B12 DRILL For companies, we can offer attractive,
WM250V LATHE t2MT | tax efficient leasing termswith an option to
 Chuckcapacity3-16mm
. Throatdepth178mm purchase fora peppercornsumat theend
 Tablesize290x290mm of the term.
»  Motor 650w _ _
More information from sales@warco.co.uk
] Warren Machine Tools Ltd, Warco House,
TIPSR Fisher Lane, Chiddingfold, Surrey GU8 4TD
 Dependableinverter drive wi induction motor _ y
- « 550mm betweencentres « 1.1kw reversible motor 200mm/8” and 305mm/12” T: 01428 682929. E: sales@warco.co.uk.
= « Maximum swing 250mm « Supplied with3and_4jaw chucks and fixed formits now backin stock W: www.warco.co.uk
and travelling steadies as standard T :
ITEMNO. 7006 7025 —
: ! | v La ,; S _‘F‘ J,; ’ f e
WM250 LATHE SPECIFICATION 200mm 305mm "'*4"’” : ﬂ . J"@M “+
Shearing thickness: =
mild steel 1 mm 1 mm
- earine thick " 1B 3 ‘ 5 SMOOTH, QUIET, HIGH PERFORMANCE VARIABLE SPEED
Shearing thickness - 9 - s CONTROL FOR LATHES AND MILLING MACHINES
Aluminium, soft =
L bfascil‘n COPIE’e'l'( (1.2mm - 1.2mm — Supplier to industry since 1987 of high power speed control systems from 100W to 2,200,000W,
Bending thickness ' 1mm 1mm
'- Bendingangle %90—0 T 90° MITSUBISHI INVERTERS from £122 inc VAT VARIABLE SPEED CONTROL PACKAGES
Rollin g thickness ?' 1mm 1mm HIGH PERFORMANCE INVERTERS The ‘original” & best lathe speed control system.
Min rol“ng For serious machining duty. Pre-wired systems, and Inverter, Motor, Remote packages available
: » Brushless motor di ' 9 240V 1-phase input, 220V 3-phase output, for |to suit wide a range of metal and wood turning lathes, /ncluding,
* 550 mm between centres |_amett?r -.;.2 M | 39mm you to run a dual voltage (Delta wired) three |/MYFORD ML7, Super 7/, BOXFORD, & RAGLAN lathes, Wood turn-
— « 1.1kwreversible motor « Maximum swing 250mm Dimensions | phase motor off your 1-phase supply. ing lathes including; ML8 and MYSTRO and UNION GRADUATE.
» Supplied with3and 4 jaw chucks and fixed and travelling steadies as Lx W xH 320x180x250mm = 480x290x350mm Six sizes from 0.1kW (0.12hp) to 2.2kW(3hp). |Pre-wired ready to go!  Power Range: 1/2hp, 1hp, Zhp and 3hp.
standard “Netweicht %17 Elk 45K Built-in user keypad, display and Speed Dial. Super smooth control across entire speed range, giving chatter
Stands and a wid £ . lable f lath dmill e — it 8 —— g — —— Unique Integrated Emergency Stop Function. free machining and excellent finish unattainable with 1PH motors!
an .Sﬂfl. awiaerangeo (ICCES?OFIES(IFEF!VC!( aoterorourtatnes ana mius Pr|ce £194 25 £236 25 —_— Advanced Torque Vector control for optimum Powered from domestic 240V Single Phase mains 5upply.
All pricesinclude VAT and UK mainland delivery - _ performance. High Reliability. Made in the UK, ISO9001:2008 Quality Assured.
— / \ Fully CE Marked and RoSH Compliant. "
— | NEW RANGE OF LED WORKLIGHTS Compatible with our Remote Control station Pendants.
, _ _ : Supplied pre-programmed at no extra cost.
* Very bright «Low power consumption «Strong magnetic baseor : |
- permanent base fixing « Flexible armtotal length 700mm = REMOTE CONTROL STATIONS from £66 inc VAT
. ¢ Articulated armtotal length 840mm ‘ o— | T ™
—_— N . emote control station Pendants suitable for use w
; @ 25.watt oW V-oltage bull:?s With Il transtormer all our Mitsubishi Electric and IMQ iDrive Inverters.
: Flexible arm with magnetic base Item N0.9710 £55.00 - Industrial grade push buttons and controls.
= . - > Featuring START, STOP, FORWARD, REVERSE,
— Flexible arm with permanent base fixing Item No. 3204LED £50.00 | RUN/JOG, & Variable Speed potentiometer.
= Articulated arm with magnetic base Item No. 3204 £78.60 3-wire control - Behaves like 3 No-Volt-Release,

Our next Open Day will take place at Warco House on 7th September from9amto 1 pm. Our full range of machines and

accessorieswill be ondisplayin our showroom and we will have a good selection of shop soiled and used machines on offer — Newton Tesla (Electric Drives) Ltd, " an
at bargain prices. On-site catering. Free entry and parking. | Warrington Business Park, Long Lane, Warrington, e
- Cheshire WA2 8TX, Tel: 01925 444773 Fax: 01925 241477 - UEE b
E-mail: info@newton-tesla.com _ NEWTON TESLA

_‘.:_ —-—T-—m 423 5329 129 . _‘_‘ T M-?-" A ™ i —— Visit www.lathespeedcontrol.com for more information. Automation Dealer
— sales@warco.cgmk~ " | — = —

e ——
e mm—




Model engineer Classifiea Moael Engineer
To advertise here, " M-MACHINE

www.model-engineer.co.uk

R CET RN === = = | Wishing to sell ALWAYS IN

CNC Cutting service Wood, Metal, v%u; Lathe, Wik please call o LASER CUTTING
& L35 F?"l Y SRR W — . ~Unit 6 Forge Way, Cléveland Trading Estate v g P . CNC Folding and Machining
+ * Full clearances David Holden on Dariington, Co. Dutham. DL1 2P miniature fixings, ~ @lso the home of ModelBearings.co.uk

Ry Fabrication and Welding
including our SOCKE! « Teps, Dies & Drills  + Adhesives All Locomotive & Traction Engine parts.

SEIV0 SCrews. * Engine & Miniature bearings ¢ Circlips, etc. elc. Your drawings, Eiles & Sketches.

- o Need a part for your

o Need fine engraving carefully undertaken

Speak lo.
Malcolm Bason of MB Tools

-y o,
| COIIVE 10 1S
or madel C achined

07718 SN Rodel ekars

01993 882102 oL L persor Qronas, ekc. IO T T T T o 0754 200 1823 o t: 01423 7348
Lo RONEE Re-homing workshop 64 86 89 PHONE & FAX 01325 381300 . e 5 ﬂ: nmﬁﬁ?ﬁﬁﬁg
NO J0b 00 simall gve e-mail: safesgm-machine.co.uk BA SCREWS IN Wl Model Engineering

machinery for 20 years!
l 4 Well Cottage, Church Hill, North Rigton, LEEDS (517 0DF

www.laserframes.co.uk

MiChec

Engineering

www.m-machine-metals.co.uk =
t - BRASS, STEEL
I TAPS & DIES AND STAINLESS P"ulucts Bexhl"

"% Excellent Quality manufactured-supplied SOCKET SCREWS IN STEEL 5" Manufgptmfrs &'.
| | AND STAINLESS @ DRILLS gauge diesel outiine

~ | >lle ® RIVETS ® TAPS @ DIES @ battery electric locos
N W END MILLS SLOT DRILLS etc

Routout&* Complete home THINKING OF SELLING YOUR

yww.routoutcnc.com I wOrkshops e P i LATHE, MILLOR COMPLETE

Essex/Nottinghamshire locations

Distance no object! and want it handled in a quick T \ x Al and accesssories a5y el oD draw
- . professional no fuss manner? * [ Telephone: 01424 223702 e asiaceto 3 ddmi g
PHOEN lx m PRECISION el Mike Bidwell Contact Dave Anchell, British-box HQS taps dies cuts stainless PHONE FOR eMeopm?cn:emm“ 266004 Design * CAD conversion *
Quillstar (Nottingham) MES(33pcs) ME4 (30pcs) BA3(35pcs) has FREE LIST i1:modelenai I ! Prototyping * 3D printing
Th O : i ’ d Sﬂ” th b t 01245 222743 all Model Eng 32+40tpi BA, BSB, MTP elc email:Mooeiengineerssupy ies@gmat com g
e vriginai an e Des 0115 9206123 THE TAP & DIE CO ITEMS MAIL ORDER LTD 17 Sea Road. Bexhill-On-Sea. www.michec.co.uk
enquiries@michec.co.uk

Tel: 020 8888 1865 Fax: 020 8888 4613 Retford, Notts. DN22 9ES Visit our website:

Orwell Court, Wickford, Essex, SS11 8YJ.

Phoenix Precision Paints Ltd. m: 07801 3 43 850 \ . 07779432060 445 West Green Rd. London N15 3PL Mayfield, Marsh Lane, Saundby East Sussex TN40 1EE

www.phoenix-paints.co.uk sales@phoenix-paints.co.uk bidwells1@btconnect.com www.tapdie.com & www.tap-die.com Tel/Fax 01427 848880 www.model-engineering.co.uk 07973749698
: . ‘ ; . | Cowells Small Machine Tool Lid.
Injection molding manufacture in China GB BOILER SERVICES g, B e ) 64 s g PRI SR
COPPER BOILERS FOR LOCOMOTIVES AND TRACTION ENGINES etc. IESER o (e o o o »
Reasonable price with good MADE TO ORDER Mortacrs o hgh rcen urewcunng b New Reproduction and
quality and best service. Cﬁ/”‘,s"fgtg‘lr:g ey b Sstaenc?;:'gs g s b ey e Pre-owned Original
@ : gEncgyuin'es P.ric"e.s and gDeI?\,/ery fo* @ | Meccano Parts.
Contact us at email: . P ' -l www.meccanospares.com
Telephone: Coventry 02476 733461 sales@meccanospares.com

bravo@abbaele.com - “Bravo Wong"

Mobile: 07817 269164 « Email: gb.boilers@sky.com - m . Tel: 01299 660 097

any age, size or condition considered - any distance, any time : -
o y 4 Don’t know what it’s worth?

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

LOCO’S WANTED

ALL PART BUILT MODELS WANTED

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

ALL WORKSHOPS CLEARED SWEPT CLEAN  ALL * Fully-insured collection nationwide
All 5" Gauge Loco's Wanted All 7% Gauge Loco's Wanted All 3% Gauge Loco's Wanted TR AC T'IO N a Payment in full on collection

Hunselt, Simplex, Speedy, Hunselt, Hercules, Jessie, Titch, Juliet, Rob Roy, bR i |

BR Classs 2, Horwich Crab, Romulus, Dart, Bridget, Firefly, Jubilee, Maisie, ENGINES

BR 8400 tank, Maid of Kent, Hol ide, Padd , GWR Doris, GWR Hall, Bri a, ' , ' '

Black Fivtea.r_}ubileaé. I;:::wa(l:m M?Jgnlllfil3:x. EWR":(gi;nogr: Black I-I?erlI:n Lassie.aEtc- S Sp eak to th e exp erts

Engineer, Bl Springbok, Five, A3, Bl, elc. WANTED
STATIONROAD S'I‘EAM COM
- , .‘ Minnie, Burrell, Royal Chester, etc.
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For a professional friendly service,
please contact:

Graham Jones M.Sc.

graham@antiquesteam.com
0121 358 4320 Station Road Steam Ltd, Unit 16 Moorlands Industrial Estate, Metheringham, Lincs LN4 3HX

antiquesteam com v l \ .‘ _‘ ;s AW s 76 -t _ Open daily Monday to Friday from 8am to 6pm, visitors welcome by appointment

- Build, buy & sell all types and sizes of locomotives, traction & stationary engines
| Call Mike or Jayne Palmer on 01526 328772

472 Model Engineer 13 September 2019 www.model-engineer.co.uk 473




HOME AND WORKSHOP MACHINERY

- Iull .
LU

Clarke gumuum' A 144 Maidstone Road, Foots Cray, Sldcup, Kent DA14 5HS

MODEL MAKING METALS / Q a l | b re | forming machine_§ Tel: 0208 300 9070 - Evenings: 01959 532199 - Fax: 0208 309 6311 K3 Ses

1/32in. to 12in. dia. bright steel, stainless Powerful 3D CAD Software - ¥l www.homeandworkshop.co.uk « sales@homeandworkshop.co.uk . ~SESEES
steel, bronze, spring steel, brass, aluminium, for Precision Engineering - S 5 b Opening Times: Monday-Friday 9am-5.30pm e Saturday Morning 9am-1pm g.n dril "
silver steel, steel tubes, bolts, nuts & screws, | o \. ' ' | '
tap dies + drills, white metal casting alloys.
Fine materials, chain, plastic.

o A powerful and affordable 3D designh package

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

Lathe mlllmg machines and equipment, o Export to CNC machines, 3D printers and more, 3 '
new and secondhand. or create 2D drawings L™ °"' . -
Mail order nationwide and worldwide callers 0 Create single parts and combine them into s N oriso e — iy

Mytord tui)slun 3

verti(ul slide 2 Micrometers B . athe

-
o

centre

Mon.-Fri. 9 - 5pm. All cards welcome. BISHINE 4= EHe Various
send now for a FREE cataloguie or phione " ke to hoblyists and ol ks e
- - . s & « 39
Milton Keynes Metals, Dept. ME, S o] Purchased from Nottingham —

Ridge Hill Farm, Little Horwood Road, Nash, Vo o e ol ™

-

€1575  Myford Speed 10 MYFORD GENUINE PARTS

V!

£1150 " 425 ~

e
-

Milton Keynes MK17 OEH. N (FAY R P & \ Lpvq I . -
: :  \l - A | | " : % " or' uper . |
Tel: (01 296) 113631 Fax: (01296) 113032 e - /ggi Ee:ldimk TA315 12 Iuﬁdﬁ:hgraeﬁedﬁd .

: Y\ - 10 950 Still wrapped | F.
_ Wadkin Imxsher/ Worden tool A from new!] bam _.“t -4
www_ m km eta I s ) co _ u k For more information please contact — disc sander _ _ Q‘?. O 4 zlﬁ 2
MINTRONICS on 0844 3570378, _ . W ‘é\’i"’f; < e g ﬂ& < Torrior

email business@mintronics.co.uk ,
Colchester Mastiff

email: SGIES@mkmEtals.CO.Uk or visit www.mintronics.co.uk ¥ } 3 10.5" x 60" + gap bed Cominglin!

(ora "neaf cul'cuttergrinder . J 8" hacksaw

artrite Bandi
(10 Speed for steel)

Meddings LB2
ench drill

Lolchester Tnumph 2000
athe (60" centres)

== ___ | A T B, . ’ | - . R * | “ “-l
4’] ﬂ (‘ _ | (:) r:) l K - el o \ A nice selection
Just a small seI ection from our current stock | | | - A vl .

Bumerd {
4 jow chuck

P 1.\ _
Blacksmith
fooling

Rapidor late 6" hacksaw

Wy -

- £nso‘

~ £10-£49
non

Union 12" pedeslul
standard wheels '

grinder

Buy onhne now at: WwWw .gandmtools.co.uk

| | Colchester steadies tofi

Myford gearbox, leadscrew and quard £725 Harrison L5 LOA L6 travelling Student, Master Bantam

Harrison M300 large 18" faceplate £295 steadies special £40 each 2000, Triumph, Mastiff! -

Emco Unimat accessories Boxed! Colchester student travelling steadies side

Startrite 275 12"saw bench cuts up to4 1/8"  and bottom mount special £40 each
| thick! £1275 Colchester Bantam 2000 fixed steady £375 Urion buffer +~
Startrite 24-5-5 metal 123 blocks £30 each Colchester Student 1800 / Master T

R8 collets 6mm 10mm 12mm 16mm set £40 2500, Triumph, Mastiff fixed steadies
R8 collets %" 3/8" ¥2" 5/8" set for £40

Myford dividing heads, choice! @mm

Scheppach Basato 3 & Record
BS300E bandsaws

5 metre bar rack £145

Record NoZ & No3 bench vices £20 &
£ 30 each More details on Web Site

cutting/wood bandsaw
(not steel)

&

£1750 - "

Tl 'h\

Raglan 5” x 20" Variable Speed Lathe, Startrite SC275 Pedectal Cut O Myford Super7B Lathe & Stand, Tooled, Wadkin 12" late planer thicknesser ™ [
Tooling, 3ph, £1650.00 plus vat. Saw, 3ph, £975.00 plus vat. 1ph,VGC, £4500.00 plus vat. =

E 4

arkson tool and
cutter grinder

Wadkin BL150
wood lathe

» Telephone enquiries welcome on any item of stock. « We hold thousands of items not listed above,

« All items are subject to availability. « All prices are subject to carriage and VAT @ 20%. + We can deliver to all parts of
— the UK and deliver worldwide. « Over 7,000 square feet of tools, machines and workshop equipment. e

| r£20
Myloul 7/

o - * Jenford Turn ileich STON 1 i > _—
~E gl b [ 9 & , -t R Pt et | r TN Baileig ROE oltoce Super 7 1-_ 1 Trlpus German] : "y
Opening times: %2.30am -lpm & Zpm opm Monday to Friday. Closed Saturdays, except by appointment. 270 Pro CNC athor nrass QfBPUI;S B betl' n/of&swmh o~ T ———

' . rrace piates 0

telephone: 01903 892 510 * www.gandmtools.co.uk * e-mail: sales@gandmtools.co.uk
G and M Tools, The Mill, Mill Lane Ashington, West Sussex RH20 3BX

Union 10" pedestal

grinder Tom Senior Mill

Please PHONE - to check availability or Io obtain our list
DISTANCE NO PROBLEM!  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT

Just a small selection of our current stock photographed! sggz gwg
‘Myford Super 7B & ‘Super 7 large bore’

Colchester Colt 6.5" x 40" centres

e =
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A no-nonsense bandsaw - perfect for the small workshop

The new Axminster Engineer Series AE1470B metal cutting bandsaw is compact, competitively
priced and, when coupled with one of our UK made Axcaliber blades, will provide you with the most
accurate cuts over and over again.

,,,,,
------

Axminster Engineer Series

AE1470B Metal Cutting Bandsaw
£546.96 Incvat Code 105576

Just right for the home engineer or small trade
workshop with a need to cut metal.

» Small, portable and strong, with carry handle

» Cast alloy base and saw bow for lightness and rigidity
» Saw bow swivels for angle cutting

» Simple single speed induction motor for reliability

* Quiet running and efficient cutting in all metals

» 3 year quarantee - probably the most
comprehensive free guarantee ever.

ﬂ@aliber

Your machine will only be as good as the blade you use with it.

So, we recommend using our Axcaliber Premium bandsaw blades.
These blades are manufactured in Axminster using advanced CNC
machining, high precision digital measuring equipment and specialised
heat treatment facilities. Detailed quality checks are performed at each
stage of manufacture.

To see the quality of this machine and arrange a demonstration,
visit one of our stores, search axminster.co.uk or call 0800 371822.

For the complete Axminster experience and to keep up with events, news and much
more, browse our website or follow us on social media.

AXMINSTER
_Tools & Machinery

Tools & Machinery

Price may be subject to change without notice

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

f Yy D P e

Rated ‘Excellent’ on * Trustpilot
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