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For the MODEL ENGINEER

SETS OF CASTINGS

[ & ] We offer Sets of Castings suitable
e for both those starting out in model
———— engineering as well as those looking
for a new and challenging project.

For the ENTHUSIAST

PRE-MACHINED KITS

Many of our engines are available El
as Pre-Machined Kits allowing you
to finish the model with a set of
spanners and simple hand tools.

HODS

FILVER SOLDER

READY TO RUN MODELS

— The perfect choice for anyone who
has an interest in steam. These
models are assembled, painted and
thoroughly tested in our workshop.

CATALOGUE - £6.00

80 PAGE FULL COLOUR
Please send £6 for our eighty
page comprehensive full colour

catalogue which covers our entire
range of models and accessories.

StuarRT MODELS

J(}r!.f-i"””“j

GROVE WORKS, WEST ROAD, BRIDPORT, DORSET, DT6 5JT
+TEL 01308 456859 « FAX 01308 458295 « www.stuartmodels.com
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Regular correspondent Jan-Eric Nystrém has
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loco they can simply switch on and run -

the build series begins on page 08. We
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EDITORIAL

A rich variety but
ever more needed...

elcome to EIM. and the conclusion of another volume, the
W40th, of this long-established magazine and my first full

one as Editor. Longer-term readers will immediately be
relieved to hear that I have not repeated the rookie error that gained
me a few brickbats this time last year — I have remembered to include
the index in the final issue of this volume and not the first issue of
the next, so those who bind their copies into individual volumes will not have their careful
plans disrupted this time!

Compiling the index to 12 months’ worth of EIM is certainly an interesting experience, as
it brings home the rich variety that is available across our hobby and the wide-ranging subject
matter of our articles over the past year — and we are only really scratching the surface of what
is a very old and intensive vocation.

Take last month’s May issue for example — we looked at everything from building a ‘Star
Wars’ like CNC laser cutter to removing rust with electricity, designing a boiler for a large
Fowler road engine and highlighting a track gauge many will be unaware of.

In the past year we’ve built two designs of stationary engine, made lots of useful workshop
tools, got an insight to the operating technology of one of the UK’s best-known landmarks,
built unusual new items such as an electronic water gauge, gone inside the building of some
lovely models including a glorious 5-inch gauge Midland loco, described the building of a
very unusual vertical water-tube boiler and much more, while continuing to bring you the
latest from the shows and as much advice for newcomers as we can squeeze into each issue.

All this is great and fulfils the basic mantra your editor sets for each edition, ‘helping
readers to build things’. But we couldn’t do it without you, and principally those of you who
have built things writing them up and sending them in for other readers to enjoy reading
about and learning from. As ever, the cupboard is perennially emptied as we try to use as
much as possible as soon as possible. So if you have ever considered writing up your project
for EIM, now is the time! We pay for features, and we are interested in anything, no matter
how unusual - so long as it fulfils that mantra... Enjoy your EIM, and hear from you soon?

Andrew Charman - Editor

The July issue of Engineering in Miniature publishes on 20th June.
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Wheels, buffers and detailing parts Contact 17D Minsturss:

Tel: 01629 825070 or 07780 956423

e e rn
ln 5 and 7 I / 4 g a u g eS Email: safes@ 17d-miniatures.co.uk
7 1/4" Narrowgauge 6" Dia. 7 1/4" g Fully Machined 8 Spoke 5" g. Plain Disc

£22.85ea Wheels - £29.90 ea Wheels - £9.75 ea

. Tf_

? 1/4" g. Plain Disc Wheels
£14.85ea

and pm!mbh the biggest range
of buffers in the land!

(this is just a selection!)

ey

12 Feed: £92.00
8 Feed: £86.00 7%" @ 2 & 3 Feed Qil Boxes
= 2 Feed: £16.50 pair
) a@ & 3 Feed: £18.50 pair
- 71/4" available - 5" coming soon 5" g. Timken Covers - just in! Prices ex-works & excluding VAT

MINIATURE RAILWAY SPECIALISTS

LOCOMOTIVES, ROLLING STOCK, COMPONENTS
CNC MACHINING SERVICES

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

Jubilee 4-6-0

The Last 2. ‘Galatea’
in BR Green,
‘Trafalgar’ in LMS
Maroon £10995.00

5 Inch Coal Fired

7% Inch Coal Fired

St A first from
Prairie 3 Ki fo tiny thi
in GWR Kingscale in this
livery, | in impressive scale
BR lined 14xx 0-4-2T
Green || Two in GWR green

£9995.00

Garden Rallway Specialists Ltd
Station Studio, § Summerleys Road, Princes Risborough, Bucks, HP27 9DT

E-mail: sales@grsuk.com Website: www.grsuk.com Tel: 01844 - 345158
Monday - Friday 09:00 - 17:30hrs Saturday 10:00 - 16:00hrs

www.engineeringinminiature.co.uk Please mention Engineering in Miniature when contacting advertisers



=% Gaplay Visit Our Aylesford Show Room!
ofea,,) ot g stark Open Monday-Friday 10am-4:30pm & 1st
Line Saturday of the month 11am-4pm

¢ Garden Railways ==
Staat® 01622 793 700
L= raear VISA E55 @D @ | www.dream-steam.com

urve Setters

Locomotives I Ralling Stock | Track I Accessories I Upgrades l Fixing kits & Washers I Chuffers | G Scale Figures I

BRAND OF THE MONTH: MSS

Maroon Tender (32mmid5mm) 911403 £55.00

Green Tender (32mm/45mm) 411405 £55.00 '

Black Tender (32mm/d5mm) 911407-BL  £55.00 NEW!

Blue Tender (32mm/45mm) 911402-BL  £55.00 MSS 3/4 SIDE TANK - £300
Maroon Passenger Coach (32Zmm/45mm) 911201 £55,00 i

Blue Passenger Coch (32mm/45mm) 911201BL  £55.00 MEB TANKER - £95
Log Wagon (32mm/45mm) 911501 £55.00 MSS TANKER KIT - £53
Goods Van (32mm/45mm) 11101 £55.00

Guards Van (32mm/45mm) 911001 £55.00

Coal Wagon Gray (32mm/d5mm) 911505 £55.00

Coal Wagon Unpainted (32mm/45mm) 911505-1 £55.00

Pair of Flat Bad Wagons (32mm/45mm) 911301
Straight Track 910003
Curved Track 910005
Left Hand Paint 910001
Right Hand Paint 910002
Side Tank Locomative (32mm/45mm) 09003
Saddle Tank Locomaotive (32mmidSmm) 908013

Side Tank Locomaotive Kit (32mmid45mm) 202011

“In stock as of 0T/02M19, please nole these loco's may no longer be avakable, check stocks online or call.
Please note basic range takes 4 weeks from inital order and olher locomolives are in baiches,
Balch dates will be in product description. Locomatives in stock will stale instant dispalch availabla

PECO ROUNDHOUSE DsSw BACHMANN
32mm (SM32) Track In Stock Now* Upgrade Cylinders DSUPCYL £72.00 Parcy and the Troublesoma Trucks Set 90069  £390.00
Flexi Track - 12 Pack SLEDOx1Z  E110.00  Sammie 32mm & 45mm 660 Caramic Gas Burmner Sel DSUPGBS £90.00 Thomas with Annie & Clarabel Set OD0GE  £390.00
Flaxi Track - 4 Pack SLE00x4 £38.00  Berti Maroon, 32mm £660 Three Wick Meths Burner DSUPIWMBE £45.00 Thomas' Christmas Delivery G0087  E410.00
Fiexi Track - Sngle SLE00xT E1000  Bere Blpe, 32mm £660 Dead Leg Lubricator DSUPDLDL £20.00 Toby the Tram 91405 £250.00
Sedrack Curvee - & Pack STE05xE E48.00 Beris  Deep Brunswick Green .32mm EBB0 Steam Regulator Kit DEUPSRK £38.00 Thomas the Tank Engine 91401 E£22500
Sefrack Curve - Single STE05x1  £8.50 Bertie  Yellow ,32mm £660 Small Brass Chimney Cowl DSEMSMCWL £4.00 James the Red Engine 91403 EZ30.00
Selrack 38 Radius Curve - Single STE07 EB.50 Little John, DHR Blue, Red Bulters £602 Brass Cab Hand Ralls DSENCH £4.20  Annie Coach 97001 ES0.00
Sefrack 38 Radius Curve - Six Pack  S5TE07x6  E4800  Litlle John, Viclorian Maroon, Chevron Buffers £602 Brass Sice Tank Hand Rails DSENSTHR £5.20 Clarabel Coach 97002 EHD.O0
Right Hand Point SLESS5  E4500  Bulidog Victorian Maroon, Chevron Buffers £634  Brass Smoke Box Hand Rails  DSENSBXHR £3.10  Emily's Coach a7003  £80.00
Left Hand Paint SLEESE  E£4500  Clarence, Brown, RIC, Insulated wheels £1,710  Cylinder Covers DSENCYCV £12.00 Emily's Brake Coach a7004  £80.00
¥ Point SLEBS7 E4500  Katie Deep Brunswick Green, RIC Insulated wheels £1,595 Brass Sand Boxes DSENSEX £12.50 Troublesome Truck! 98001  £59.50
Small Radius Right Hand Tumout SLEEIY £4500  Lifla Maroon, RIC insulated Wheets 32mm £1,809  Brass Tank Tops DSENWTT ES4D  Troublesome Truck 2 98007  £59.50
Small Radius Left Hand Turnout SLEGOZ E45.00 Lubricating Oil SWLUB3O £300 ice Cream Wagon 98015  £56,00
Wagon Turntable and Crossing SL627 £2000  On Order Please note all loco's 'on order’  Maths Burner Wick DSWWKE £1.890  Tidmouth Milk Tank Q3005 £39.00
Rall Joiners - 24 Pack SLB10 gaso  LadyAnne Due April 2019 can be altered to your own Curve Tipped Syringe DSWCTS £210 S.C Ruffey 93010 £70.00
45mm (G45) Track Lady Anne Due Jan 2020 specification requiremants 460 Steam Ol 500mi D 500 E550 Explosives Box Van 98017  E£56.00
Flexl Track - Six Pack SLO00xG  E70.00  Bily Due TBC Deposit of only E200 required 220 Steam o 500m DSWZ20S0500  £5.50 Open Wagon Blua o802 £56.00
Fiexi Track - Single SLO0Ox1  E15.00 MAMOD Solid Fuel Tablats 980001 £350 Open Wagon Red 8013 £56,00
Setrack Curve - Six Pack STS05:6  EA5.00 Water Filler Bottle DSWWFE £4.00  Sodor Fruit & Vegetable Co. Box Van 98016 £56.00
Setrack Gurve - Single STY05x1  g£@s0  Tedord MTELGD £452.00  Maths Filler Bottie DSWMFB £3.00  Sador Fuel Tank 98004  £56.00
Setrack Straight - Six Pack 5T902%6  £45.00 g‘;::h i xgi Em iﬁiﬁ Spiteful Brake Wagon 98021  £70.00
Setrack Straight - Single ST902x1  EBSD .
Right Hand Point SLa8s gs00g  Brunel MBrunelOG £440.00 Set-a-Curve g.t;':ar?ﬁ' ‘O‘,“f it 93% gg%
Left Hand Point stees  eep00  Bouton 136180 From £325 A £ Gt Logs . :
Point Motor Mounting Plats PLS g3g0  Tram 1351TR £495.00 Available in 32mm and 45mm _ts‘ S*"':;""é‘r’g Car 93“20 £79,00
Metal Rail Joiners - 18 Pack sLaio £600  Brunel Goods Set BGS-CC-N £520.00 with a wide range of Radii .Lg‘. Hvo wides g %53 gg'gg
Insulating Rail Joiners - 12 Pack SLOT E310  Tender MTDR £39.00 e ws““d Pt c6os2  £80.00
Dual Rall Joiners - 6 Pack SL912 gs00  Tanker MTNK £39.00 £ 1 5 f
Goods Wagon MGWN £44,00
Guards Van MGVAN £50.00

Totlord Tandar MTOR-T £45.00

SUMMERLANDS CHUFFER ;457 FoRGET OUR MAMOD ELECTRIC LOCO CHARGER

These highly developed and precision

engineered chuff pipes that can bring S ATENG

the real sound of a working steam loco Fesfiniog Raitway Ashbury First Class 4-Wheel Carmiage Kit 186C01  £73.50
wide range always in stock! Fm.ﬁ Raitway Third Class Ashbury 4-Wheel Camage Kit 16002 £73.50
Specials can be ordered on request Dinorwic: Slate Wagon Kit 16W01  £20.00
Festiniog Rallway 2 Ton Braked Slate Wagon Kit 16W03  E26.60
£ Festiniog Raitway 2 Ton Unbrakad Slate Wagan Kit 16W04  E25.40
War Department Light Railways K Class Skip Wagon Kit 16W0E  £20.00
z Dincewic Quarry Slab Wagon Kit 16008 £2550
Dinorwic Quarry “rubbesh® W Kit 18W0R  E2550

inc. P&P Slaster's Mek?ak = 0502 E5.00

Slaster's Mak-Pak Brush 0505 E3T0

Mss

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

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

www.dream-steam.com | sales@dream-steam.com |@dreamsteamworks | facebook.com/dreamsteamworks
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FREEHAND METAL TURNING SYSTEM

Produce ifems you never thought possible with a standard metal working lathe.

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

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

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

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

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

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

Basic system

Large Radius shoe

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

O8
TORNADO]

GAUGE 1 UP TO 7-1/4” NAMEPLATES AND
HEADBOARDS MADE TO ORDER MACHINE CUT

FROM BRASS AND NICKEL SILVER
Tel: 07487 268956

Email: nameplates@mail.com
www.steamagenameplates.com

6 www.engineeringinminiature.co.uk Please mention Engineering in Miniature when contacting advertisers
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PROUDLY PRESENTS

KINGSCALE 2

MARKET LEADER IN
LARGE SCALE,
READY-TO-RUN,

LIVE STEAM

The 9F Class represented the last in a series
of successful BR Standard Classes designed
by R. A. Riddles and his team.

Not only were the 9F's the final steam
locomotives builf for British Railways, they were
amongst the last fypes to be withdrawn 50 years
ago. “Evening Star” is singled out as a very
special engine in its own right because it was the
very last steam locomotive to be built for BR. It
was decided that such a significant event could
not pass without fanfare and the engine was
given the evacative name “Evening Star” in a
ceremony af Swindon Works in March 1960.

Unlike the rest of the Class, that had all been
out-shopped in un-lined black livery, Evening
Star was turned out in the old Swindon tradition
of fully lined B.R. passenger green livery with
copper capped chimney.

“The Evening Star - -
represenis our largest
live steam locomotive in
5" gauge to date. Like
the profotype it combines
beauty and power and if
has been o pleasure fo
have been involved in
the development of this
fine engine.

Mike Pavie

brochure today
Request your free brochure today by e-mail,
telephane, or by returning the coupon oppaosite.

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

Find more information at
www.silvercrestmodels.co.uk

ONLY 8 MODELS STILL AVAILABLE

(FROM STRICTLY LIMITED EDITION OF 50)

Length approx 72"

*» Coal-fired live *» Steam operated

steam drain cocks
+ 2 Outside Cylinders  * Mechanical
lubricator

* Walschaerts valve

gear * Silver soldered

* Cast iron cylinder copper boiler
blocks (bronze * Multi-element semi-
liners) radiont superheater

An Exhibition Quality
Model Offering Unbeatable

Value for Money

The model is offered at just £13,995.00 +
£195.00 and represents incredible value. You
would be forfunate to purchase a commercially
manufactured boiler, lost wax castings and raw
materials for the price you will pay for this fine
model, which is delivered to you fully painted
and lined and ready-to-run out-of-the-box. If you
prefer your 9F fo be presented in unlined black
livery with the locomotive number of your choice
we are happy fo provide this option.

Each model comes complete with a silver
soldered copper boiler, CE marked and
hydraulically tested to twice working pressure. We
supply fully compliant certificates and paperwork
including an EU Declaration of Conformity.

As testament to our confidence in the models we
supply we offer a full 12 months warranty on every
product.

The Evening Star model will benefit from the
following special features...

- The frames of each locomotive will be
individually marked from 001 to 050.

- Purchasers of the model will receive a free
numbered Limited Edition Print of Evening Star
signed by renowned railway artist Chris Ludlow
from an original artwork commissioned by
Silver Crest Models.

* Eiched brass body
with rivet detdil

* Two safety valves

* Available in two
liveries

* Reverser
* Boiler feed by axle
ﬁum , injectar,
and pump
» Stainless steel

motion and grate » Puinted and
* Sprung axle boxes ready-to run

with needle roller
bearings

Delive I'y a1id ravInert

The model is the subject of a single batch
production of 50 models in 2019. Once the batch
is sold there will be no further production until
2022 at the very earliest. The medel represents
excellent value at £13,995.00 + £195.00 p&p.

Save £195.00. Free p&p for

any order received in 28 days.

VISA

You will be asked for an interim payment of
£5,000 in May 2019 as the build of your model
progresses and o further stage payment of £5,000
in July. Your final payment of £2,000.00 will be
requested in October 2019 in advance of delivery.

We are happy to accept your
order reservation for a deposit
of just £1,995.00,

i Please send, without obligation,
: my free Evening Star full

i colour brochure.

Name:

E Address:

Post Code:

. Please send to: Silver Crest Modals Limited,

i Bragberough Hall Business Centre, Welton Road,

i Braunston, Morthamptonshire NNT1 71G EIM !
Company registered number 7425348



LOCOMOTIVES

A diesel-outline battery loco

Steam enthusiast Jan-Eric sees the benefit of building an easy-to-run battery locomotive,
especially as his previous example became very popular with fellow enthusiasts...

BY JAN-ERIC NYSTROM Part One of a short series

ven though I am an avid steam
Efan, I don’t disparage electric,

gasoline or other ways of
powering a miniature locomotive -
the important thing is that we all have
lots and lots of fun, both building and
operating our engines!

Readers may know that some time
ago I built ‘Quickie’ - a battery-
powered, small 0-4-0 switcher
(described in the September to
November 2016 issues of EIM), mainly
for the enjoyment of relatives’ and
neighbours’ children - even though
adults like to run it too! It was very
simply constructed, using a
windshield-wiper motor from a bus,
and it took only 48 workshop hours to
build (not counting the later
modifications).

Nevertheless, Quickie is the one
loco that has run the most hours (and
miles) on my home track - sometimes
children run it for hours on end.
However, it doesn’t really look like
much; my own definition of it is ‘a
plywood box on wheels’. Thus, I
decided to build a somewhat better-
looking, more powerful battery-
powered engine.

Browsing through my library of
locomotive books, I finally chose an
example of perhaps the most typical
and ubiquitous of all the diesel
engines running on our Finnish
railroads, the Dv12 B-B type. Itisa
medium-weight diesel-hydraulic
locomotive, and as all the main lines
of the Finnish railway network have
been electrified, the class is nowadays
designated mostly to working on

ABOVE: The
full-size Dv12
prototype.
Photo by
Mikko J.
Putkonen

PHOTO 1:
Jan-Eric’s
model in

7V4-inch gauge,

with its driving
trolley behind.

All photos and
drawings in
this series

by the

author, except
where noted.

un-electrified, less frequently used
side lines. Occasionally these locos
still pull cargo trains on main lines
and they have also been put in service
as shunters, replacing older classes as
they were retired.

A total of 192 of these locos were
built by Lokomo and Valmet between
1963 and 1984. Even Wikipedia has an
article about them, at http://en.
wikipedia.org/wiki/Dv12 - so it must
be a very popular type, indeed!

By international standards, this is
a small engine, ‘only’ 14 meters long,
weighing 62 tons - but that would suit
me eminently, considering my small
workshop, my small trailer, the small
curve radius on my home track, and
so on... The one-eighth scale, 7%-inch
gauge model would nevertheless be
1.75 meters over buffers, so this would
be the largest chunk of loco that I'd
ever built!

Starting the job

What's the best way of starting to
build a loco? Personally, I always
begin with the wheels. In this case, I
didn’t need any castings, since the
prototype has solid wheels.

My friendly metal supplier sawed
nine almost 25mm thick slices from
140mm round steel bar (Photo 2)

- nine, since I wanted to have one
extra, in case I goofed... Usually, if I
have a spare, everything proceeds
nicely, but if not - well, you know
Murphy’s law!

I'll explain some of my machining
procedures for those who want to start
off building a locomotive without any
castings at all. The first job is of
course to mark the centre on each of
the slices; easy to do with a ‘centre
ruler’ if you happen to have one, or
even with just a pair of compasses or
measuring calipers.

L] JUNE 2019 | ENGINEERING in MINIATURE
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PHOTO 2: Nine slices (eight and one spare) will become wheels in a couple of evenings.

PHOTO 3: Starting with small drill, slices drilled through centre, as marked. Final drill

size was 1omm.

PHOTO 4: Centreing wheel blank with aid of a dial indicator with magnetic base.

PHOTO 5: Turning back side and diameter of the flange to size.

PHOTO 6: Re-centreing wheel after flipping it around - this must be done carefully,

with high precision.

Measure the diameter, then halve
that, set compasses or calipers
accordingly, and scratch a line over
the centre area from each of four
positions, approximately 90 degrees
apart on the circumference. The lines
may not coincide at the centre - if
they do, fine, but if they don’t, they
will have marked a little square, the
centre of which is exactly at the centre
of the wheel blank. Scribe a cross and
make a punch mark there, and you're
ready to drill!

I started with a small, 3mm drill,
and stepped up a couple of times until
the hole was 10mm in diameter
(Photo 3). This ensured that the drill
didn’t wander, and enlarging the hole
in small steps also didn’t overload my
little tabletop pillar drill.

Then, I was ready for the lathe
work. Mounting my home-made
aluminium face plate on the mandrel,
and the blank on it with the aid of a
foot-long piece of M10 threaded bar, a
big washer on the left end of the
mandrel, and a couple of locknuts, I
could centre the almost 3-kilogram
chunk of steel with the aid of a dial
indicator with a magnetic base - an
absolutely necessary item of equipment
for any precision lathe work!

Note the piece of plywood under
the wheel blank in Photo 4 - a safety
measure, in case I dropped the blank
onto the lathe ways... Centring the
blank took only a minute or two -

www.model-engineering-forum.co.uk

revolving the mandrel by hand, I
could check the indicator reading, and
try to halve the back-and-forth
deflection by nudging the blank with
a rubber hammer (the locknuts were
only slightly tightened at this stage).

After a few iterations, I got the
piece centred as well as I could,
noticing that it was a little bit out of
round - about 1.5mm. This was of no
importance, since I would turn down
the diameter by about 5mm. Most
important at this point was to get the
blank well enough centred and
balanced, so that it would not cause
shaking when the lathe was running.

That done, I started turning the
outer diameter of the blank to the size
of the flange, but not the wheel tread.
You can see what will become the back
of the wheel in Photo 5. I also ‘cleaned
up’ the sawn back surface by turning
off amm or so, as close to the centre
as the nut would allow.

Note that you can dispense with
the nut altogether, if you make a
threaded hole in the wheel blank.
Then you can turn the surface all the
way in one go. I completed the turning
of the back side by turning the outer
edge of the blank to the back-side’s
rounded profile of the flange, then I
removed and turned around the
blank, and re-centred it (Photo 6).

This time I did it very carefully,
again using my indicator - in fact, to a
tolerance of about one hundredth of a

LOCOMOTIVES
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mm. Light blows with the rubber
mallet allowed me to move the blank
in very tiny increments. Finally, the
needle of the indicator hardly wiggled
at all, and I could tighten the nut -
and then do a double-check that
nothing had moved, the needle still
just barely oscillating between two
Y10omm marks.

Now, I could start turning the font
of the wheel, beginning with the tread
diameter, Photo 7. At first, I used the
longitudinal feed, moving the carriage
with the hand-wheel, but to finish the
tread, I had set the top slide of the
lathe to an angle of 2.5 degrees, so
could get the standard conical shape.
This I did very carefully, so as not to
cut into the flange, which I had
shaped to the right profile, using a file
for the very final cuts.
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Finally, I turned the front side,
with a depression between rim and
hub, just as in the full-size originals.
At this stage, the wheels were finished
to their final thickness; 19mm, i.e.
%-inch as per the IBLS ‘standards’.

Now, I had a slight problem: Since
the nut had obstructed the very centre
of the wheel while holding it to the
face plate, I needed a way of turning
off the ‘spigot’ and finishing the
centre hole - without moving the
blank! (if you have threaded the hole
in the blank, you of course have no
spigots to remove...).

For this, I used a round piece of
plywood that I had prepared ahead of
time, as seen in Photo 8 - attaching it
to the face plate with three sturdy M6
bolts, I could tighten it so that it held
the wheel securely, then remove the

threaded bar and continue machining
through the hole in the plywood; first
turning off the spigot, then enlarging
the hole in the wheel to the correct
size. This must be done with an end
mill, not a drill!

Since the centre hole is drilled
only approximately in the centre, it
may not run true. A drill will follow
the original hole, while an end mill
will cut in truly the centre. The hole
was turned to its exact, final size with
a lathe tool, Photo 9. You can also use
a reamer, if you happen to have one of
the correct size.

Note here that the lathe motor
shouldn’t be used for reaming; revolve
the mandrel by hand, and do it in one
go - no back-and-forth revolving, that
may damage the reamer!

Having turned all eight wheels

PHOTO 7:
Turning wheel
tread and
outside edge
of flange. Tread
cut to conical
shape, top
slide set to

2.5 degrees.

PHOTO 8:
Tightening
wheel to face
plate with circle
of plywood
enables the
axle hole to

be enlarged
and centred.

PHOTO 9:
Lathe tool
used for final
cut, turning
axle hole to
exact size.

PHOTO 10:
Four wheels
turned to size.
Depressions in
front are turned
quite roughly,
to facilitate
adhesion of
paint to the
metal surface.

PHOTO 11:
Marks made
with felt pen
scribed to
indicate how
far to turn
down diameter
along axle.
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(four of them shown in Photo 10)
certainly gave me a feeling of
accomplishment already at this stage.
There would be a lot more to do before
the loco was completed, however!

The axles

Next, I turned the four axles. Using
20mm round steel stock, I cut four
pieces to dimension, calculating the
necessary length thus: wheel gauge
(7.25 inch) plus two times the wheel
thickness (2 x 0.75-inch), plus spaces
between wheels and bearings (2 x
0.25-inch) plus the thickness of the
bearings (2 x 0.35-inch), plus a little
extra (2 x 0.5-inch) for the bearing
retaining nuts. Thus, the total length
of a finished axle is 10.95 inches or
just over 278mm.

As you can see, sometimes I use
imperial measurements, even though
all my tools and measuring equipment
are metric! In this article series, I will
use a mish-mash of both in order to
please (or maybe fluster) everyone...

Cleaning up the ends of the rough,
somewhat rusty steel, and centre-
drilling them, I then marked and
scribed the exact length of each ‘step’
on the axle, Photo 11.

Using a micrometer to check the
progress, I turned the diameter of the
axle to 0.1mm smaller than the hole in
the wheel - this is the correct
clearance for the retaining compound
T used (Loctite 603), which will hold
the wheels in place. In addition, there
will be nuts on the outermost ends on
the axles, securing the bearings. Two
tentatively assembled axles are shown
in Photo 12, still without their
retaining nuts.

Before the wheels could be secured
to the axles, there were a few more
things to do. If you look closely at
Photo 13, you can see that there are
chain sprockets on all of the axles, two
large gears attached to the wheels of
two axles, and a brake disc on one
axle. The sprockets are ordinary
bicycle spare parts, as are the chains,
which will provide drive to all axles.
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PHOTO 12:
A pair of
tentatively
assembled
axles - parts
will later be
separated for
addition of
sprockets
and gears.

PHOTO 13:
Chains connect
two axles in
each bogie,
one motor
per bogie

will power all
wheels. Note
large gears on
inside of two
of the wheels.

Thus, only two motors are used, one
in each bogie.

The motors - a little over one-half
horsepower each — have a small spur
gear that meshes with the large gear
attached to the back of the driving
wheel with three M6 bolts. This gives
a reduction ratio of 1:4.75. Nominal
speed of the motors is 2,300rpm, so at
full speed, the wheels will turn at
480rpm. The wheel circumference is
408mm, so the maximum speed of the
loco will be about 12km/h.

The chain sprockets are welded to
the axle, as is the brake disc. Since I
could not find any locally, I ordered
the motors from the UK, where there
are several companies specializing in
electric scooter parts. The delivery
cost to Finland was reasonable - no
Finnish VAT or duty was levied. We
have yet to see what a possible Brexit
will mean here...

The Superstructure

When you model a certain prototype,
it is important to get your model to
look right. I don’t intend to copy every

LOCOMOTIVES

single detail, every bolt head or rivet

- for me, it’s enough if the loco looks
‘right’ from, say, 6ft away. So I decided
to build the cab and the hood mainly
from waterproof marine plywood,
with only a few parts in metal.

Photo 14 shows the basic
construction of the cab - front and
back ends of %s-inch plywood, sides of
somewhat thinner Y4-inch plywood.
The corners are reinforced with
%-inch strips of square wood. This
enabled me to round the corners of
the cab, just like on the full size loco.

In Photo 15, both engine hoods
are tentatively in place - take no
notice of the extra wheels under the
base, I just happened to have the
frame of Quickie on the stand while
taking the photo.

I rounded the corners of both the
cab and the hoods with an electric
planer; making just three passes (at
approximately 20, 45 and 70-degree
angles) leaving an easy job to sand the
corners round and smooth with an
electric sander.

In Photo 16 you can see how I
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PHOTO 14: Thicker plywood forms
front and rear walls of cab, thus
corners can be rounded using an
electric planer.

PHOTO 15: After a few cuts with
the planer, all corners can be sanded
smooth and round with electric
sander - ‘extra’ wheels belong to my
0-4-0 ‘Quickie’ loco.

PHOTO 16: Cab windows cut from
steel plate and sunk into plywood.
Note five strips of wood that will
carry roof.

PHOTO 17: Tin roof made of
galvanized steel plate, secured to
wooden strips.

PHOTO 18: Polyester filler covers
all screw heads and gaps between
steel and plywood. Electric sander
helped to produce smooth surface.

PHOTO 19: Cab after painting with
epoxy primer. Acrylic windows still to
be installed.

mounted the steel window ‘mask plate’, by
first routing out a cut as deep as the plate,
then attaching the 3mm steel plate with a
few countersunk screws, and smoothing
everything out with an epoxy filler (this
one is green and contains glass fibres, so it
won't crack easily).

The five wooden strips on top of the
cab enabled me to attach a tin roof, cut
from galvanized tin roof steel — what else?
In Photo 17 this has been done. A bit more
filler was used over the screw heads, which
were countersunk by simply punching the
plate with a sturdy centre punch. Again,
the electric sander made a quick job of
smoothing everything out, Photo 18.

Do wear a face mask when sanding any
plastic materials — the dust can be toxic,
and is certainly irritating! Note by the way
that there are two glued-on aluminium
hatch covers on the cab side, following the
prototype. A coat of two-component
epoxy primer paint, Photo 19, provides a
good base for the final paint work. [EIT

NEXT MONTH: “My loco would look like a
very expensive, famous British car...” Jan-Eric
adds the detail to his body shell.

www.model-engineering-forum.co.uk



TIPS FOR MODEL ENGINEERS

A nut and washer holder

John continues his series of tips for workshop novices with this useful little tool.

BY JOHN SMITH

hy is it so much quicker to
disassemble a model than it
is to assemble it? Because,

when we assemble a model we spend a
lot of time on our hands and knees,
looking for nuts and washers which
we have dropped.

I find it particularly difficult to
assemble pieces of running board to
hanging bars and bracketry. A nut and
washer has to be held in one hand
precisely under the bolt hole, while the
other hand reaches up to hold and
twist a hex bolt or rivet-bolt to engage
with the nut.

For a long time, I struggled along
using masking tape - wrapped sticky
side out around a suitable piece of
steel or wood - to hold the nuts and
washers. Eventually, I made this
simple tool to solve the problem once
and for all.

Firstly, a word about BA fasteners.
If, like me, you still use BA screws,
nuts and washers, you will know that
it has been increasingly difficult to
find these items, one-size-smaller nuts
smaller than 7BA being a particular
challenge. EKP Supplies carries a
wonderful range of really nicely-
machined one-size-smaller BA steel
screws and nuts - now including 8BA
nuts! ModelFixings carries a similarly
extensive range of fixings, my
favourite being metric 304/A2
stainless steel washers, which work
very well with BA screws as follows:

BA Thread | Metric Washer Size
10BA M1.6

8BA M2

7BA M2.5

6BA M2 .5 (tight) or M3
5BA M3

4BA M3.5

3BA M4

2BA Mg

The 8BA nut and washer holder is
shown in Photo 1. The bright mild
steel handle can be mounted on the
base or side of the holder to suit the
job in hand.

The ‘business end’ of the holder is
shown in Photos 2 and 3. It’s a simple
milling job using slot drills. The tool
can also be used to offer up a hex bolt
and washer to the underside of a piece
of running board.

Much time can be saved! EI
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PHOTO 1:
The completed
nut and washer
holder - a very
useful tool.

PHOTOS

2 & 3:The
business end of
the holder.

All photos by
John Smith

NEXT TIME:
Effective ways
to anneal brass.
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Gas-fired vertical boiler

for the EIM Steam P!

Martin assembles the firebox shell of the EIM Steam Plant project.

BY MARTIN GEARING - Part nine of a series

ake the wired firebox shell and
Trest it on a flat surface. Slip the

butt strap behind the joint and
after checking that it is resting on the
flat surface, position it so that the
filed central mark lines up with the
joint. Clamp the butt strap to the
shell at its top end checking that
the clamp jaw doesn’t go past the
two 1.6mm diameter drilled holes
(Photo B73).

Take the assembly off the flat
surface and hold the open ends in a
vice (soft jaws fitted). Fit a second
clamp to the free end checking that
the filed central mark lines up with
the joint and that the clamp jaw
doesn’t go past the two 1.6mm
diameter drilled holes (Photo B74).

Drill through the four 1.6mm
diameter blank holes into the butt
strap. Scratch an identifying mark on
the butt strap before removing the
binding wire and dismantling.
Deburr both sides of the butt strap
and pickle that and the firebox for
10-15 minutes. Rinse in clean water
and dry off.

Lightly centre punch the butt strap
in eight places, 3mm either side of the
drilled holes in two lines along the
length. The deformation in the surface
created will prevent the two surfaces
from making full contact, creating a
capillary gap for the silver solder.

Joining the firebox

Coat the inside face of the joint and
the centred punch side of the butt
strap thinly with flux before inserting
four copper rivets through the drilled
holes. Clip any excess length off so
that about 2mm protrudes and,
resting on a suitable length of tube,
lightly peen over the rivets, checking
to keep the ends tightly together so
there is no gap (Photo B75).

Apply flux along the length of the
butt strap before laying two 30mm
lengths of 1.5mm diameter silver
solder MT (38 per cent) on each side of
the butt strap. Position the firebox
between two fire-resistant blocks set
about 40mm apart (Photo B76).

Apply the heat from below until
the solder flows - easing the molten
metal along the length of the joint
with your scratch stick if necessary.
Allow to cool, pickle for 10-15
minutes, rinse in clean water and dry.
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PHOTO B73
First clamp
fitted to

the firebox
butt strap.

PHOTO B74
Both ends of

the butt strap
now clamped.

PHOTO B75
Butt strap
riveted to
firebox shell.

All photos by
Martin Gearing

Place the firebox with the flush
end of the butt strap down on a flat
surface, and position one of the boiler
support rectangles so that the end
rests on the flat surface and the _
scribed line is visible through the two
1.6mm holes. Hold with a clamp '
located with the jaw clear of the
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“I just kept
making
hacksaw
cuts as
close to one
another as
possible
between
the marks
and
crumbled
the
remaining
wood
away...”

PHOTO B76
Setup ready
for silver
soldering

the firebox
together.

PHOTO B77
Cleaning up
the outer
surface of the
firebox shell.

PHOTO B78
Setting up to
drill the hole
for lighting
the burner -a
ground point,
in this case of
atap, is being
used as a
centre finder.

PHOTO B79
Drilling the
lighting hole.

CONSTRUCTIONAL

1.6mm hole. Remove from the flat
surface and fit the second clamp.

Hold in the vice and drill two
1.6mm holes through the firebox
blank into the support. Scratch an
identifying mark so that you can
return in the same position.
Dismantle and deburr the holes on
both sides, centre punch in a line
3mm either side of the drilled hole in
four places. Pickle for 10-15 mins,
rinse in clean water and dry.

Coat the inside face of the joint
and the centre-punched surface of
the rectangle with flux before lightly
riveting the support rectangle onto
the firebox with two copper rivets.
Silver solder, but this time using
two 15mm lengths of 1.5mm
diameter silver solder (38 per cent)
on each side. Pickle, rinse and dry.
Repeat the process for the second
support bracket.

Modifying the Former
Refer Drawing B15A - 2nd stage
(published EIM May 2019).

The protruding rivets should now be
filed flush and the firebox formed
truly round. This is easily done if the
former made earlier is modified by
turning a 30-degree x 2mm chamfer
on one end, and cutting three 5mm
deep slots. The position of these slots
can be marked out by placing the
firebox on top of the former and
marking with a pencil 3mm either
side of the three rectangles.

Six guidelines from these marks
can be pencilled in along the length of
the former using a square. On each of
these lines make a cut about 5mm
deep with a hacksaw and remove the
waste. I just kept making hacksaw cuts
as close to one another as possible
between the marks and crumbled the
remaining wood away.

The former should now be pushed
into the firebox, chamfered-end first
and eased all the way through which
will bring it truly circular. Push it
back in midway and hold the firebox
between soft jaws in the vice. You will
find that the job of cleaning up the
protruding rivets is made very much
easier because of the support the
former provides (Photo B77).

Next comes drilling the hole for
lighting the burner. Hold the firebox
in the milling machine vice and
position the joint uppermost by eye.
Locate the spindle at the joint on the X
axis and 31lmm in from the base on
the Y axis. Clamp both slides -
holding a tap that has a ground point
in the drilled chuck makes for a small
convenient centre finder (Photo B78).
Centre drill then drill 6 diameter, then
drill 13 diameter (Photo B79). Remove
from the vice and deburr both sides of
the hole.
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Base — After Folding "Ears”
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Mounting Studs
B20 x 4

The Base
Iltem B20 - 16SWG Brass
Refer Drawing B18.

Cut out from 16swg brass a 100mm
square. Anneal the square of material
at this stage, as there will be a need to
bend parts of the base at a later stage.
1) Scribe diagonal lines from the
opposite corners and lightly centre
punch at the point of intersection.

2) Using a pair of dividers scribe
circles of 5, 33, 36.4 and 48.5mm
radius.

3) Use a square with the stock set
against one edge to scribe a line from
one edge to the other, passing through
the centre.

4) Where this centreline intersects the
48.5mm radius circle centre punch at
the two intersections.

5) On one intersection scribe a 21mm
radius circle.

6) Where this circle intersects the
48.5mm radius circle lightly centre
punch at the two intersections.

7) At the opposite intersection scribe
a 39.5mm radius circle.

8) Where this circle intersects the
48.5mm radius circle lightly centre
punch at the two intersections.

9) Scribe four 5mm radius circles at
each of these four centres.

10) Using a steel rule and sharp

%18
e

?8 o4

‘ /1.5 x 45°

@té—ﬁﬁ

Boiler Base "Pads”
ltem B21 x 4
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CS on Underside

B18

Boiler Base Washers
ltem B22 x 4
.1 CS on Underside

scriber, scribe tangential lines between
each side of the four outer 5mm radius Location of two ©4 holes

circles and the central one. .
11) Refer to drawing B18 and centre (COU ntersunk on Un der5|de)

punch in the four places indicated Required when usin g ?2”"Ceramic Burner
where lines intersect the 33mm
radius circle.
Cutting outside of the lines with a
32 TPI hacksaw, remove the waste
sections of brass before filing to the
line. With a fine flat file deburr all ©
edges by filing a small chamfer. Drill -~ e
3mm diameter at the four places - ~ O
indicated on the 33mm radius circle / A
(Photo B80). / ALy
Holding the base with each ear ;’r \ N/
protruding above the jaw in turn, il
bend at 90 degrees to the base at the
point the parallel sides of the ear meet
the 36.4mm radius circle (Photo B81).

Fitting base to firebox

Fit the base into the firebox
positioning it radially so that the four
3.2mm diameter holes drilled in the
firebox fall equally within the width
of the ears. It will be necessary to
relieve the base edge in three places
where the butt strap and two support
rectangles contact the base. Place the
firebox onto a flat surface and check

the inserted base is flush (Photo B82). | 14, 2_5_| 14. 2?[
Clamp the ears to the firebOX I Rtemove on |r—l Stc”otlon

making sure the 3.2mm holes are P :
i O + :@ |_—"Two Ples

|

|

 10.25
|

osition of 82" Ceramic Burner
when installed

32" Ceramic Two Pled
Burner Mount
ltem B19 ALY

Drill @?/ ’ =t e
Two Plcs
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CONSTRUCTIONAL

clear of the clamp jaws. Using a
3.2mm drill spot the ears of the base
through the four holes in the firebox.
Remove the base and centre punch at
the four spotted positions (against a
support) before drilling through
2.5mm and tapping M3.

Fit the assembled firebox to the
base of the boiler barrel so that the
13mm lighting hole is positioned
midway between the two pairs of
vertically adjacent bushes in the side
of the boiler barrel. Check to ensure
that the boiler barrel is firmly seated
against all three top ends of the butt
strap and two location strips - there
may be a silver solder fillet that will
have to be removed.

Spot through the three holes
drilled in the top edge of the firebox
with a 3.2mm diameter drill. Remove

the firebox and drill through the
bottom of the boiler barrel at the three
‘spotted” locations 2.5mm followed by
tapping M3 for the securing bolts.

Ceramic Burner Mount
Item B19 - 34 x }5-inch Brass
Refer Drawing B1g

For the 2-inch diameter ceramic
burner we need to manufacture a
holder. This is in the form of a clamp
holding the gas tube of the ceramic
burner to the previously made base,
item BI18.

From the brass supplied cut off a
length 65mm long and machine the
%-inch dimension to $mm thickness.
Machine both ends square, just
removing the saw marks. Cut in half,
then clamp both together after setting
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PHOTO B80
The base
marked and
cut out.

PHOTO B81
Four ears bent
up from plate.

PHOTO B82
Trial fitting of
the base.

“The
holder is in
the form
of a clamp
holding
the gas
tube of the
ceramic
burner
to the
previously
made
base...”

the machined ends on a suitable
parallel and bring both pieces to
28.5mm length.

1) Release from the vice and separate.
Set one piece on a suitable parallel
with at least 5mm protruding and
reduce the 12.7mm width to 8.25mm.
2) If you have an end-stop set it
against the end of the blank. Centre
the spindle between the two vice jaws
on the Y axis and clamp the slide.
Centre the spindle to the centre of the
blank on the X axis, zero the X axis
feed dial.

3) Move the blank 10.25mm to the
right on the X axis and clamp the
slide. Centre drill and drill 4mm.

4) Move the blank back to zero and
then continue 10.25mm to the left on
the X axis (remember to account for
backlash) and clamp the slide. Centre
drill and drill 4mm diameter. Remove
and deburr.

5) Clamp the second (wider) piece on
a suitable parallel and against the
end-stop if fitted, otherwise zero the
spindle to the centre of the blank on
the X axis.

6) Move the blank 10.25mm to the
right on the X axis and clamp the
slide. Centre drill and drill 3.3mm,
then tapping M4.

7) Move the blank back to zero and
then continue 10.25mm to the left on
the X axis (remember to account for
backlash) and clamp the slide. Centre
drill and drill 3.3mm, then tap M4.
8) Cut a piece of card to fit between
the two blocks and bolt together using
15mm long bolts.

9) Clamp the assembled block raised
on suitable parallels, with the 12.7mm
width against the fixed jaw and
against the end-stop if fitted,
otherwise zero the spindle to the
centre of the blank on the X axis.

10) Zero the spindle to the fixed jaw
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on the Y axis and zero the feed dial.
Move the work towards the column
12.7mm. Centre drill and drill 4mm,
then drill 12.7mm (Photo B83).
Remove, but DO NOT disassemble.

Gas Burner assembly
Take the Base B18 and on the
underside mark out the positions of
the two holes as indicated on drawing
B19. Centre punch, drill 4.1mm
diameter and countersink (the flat
surface) in the two positions shown.
Check the depth of countersink to
ensure the screws do not protrude
beyond the surface of the base.

Trial fit the assembled Mount B19
- filing the back of the mount to clear
the internal radius of the ears by about
0.5mm. Dismantle, remove the card
spacer and deburr.

Confirm that the mount will fit by
the installation of two M4 bolts,
passing through the countersunk
holes in the base and lower section of
the (thin) mount, screwing into the
M4 threads in the upper (wide and
threaded) mount section, without
interference with the inside of the
ears bent up from the base. If
necessary file a chamfer where the
radiused surface contacts the flat face
on the lower Mount section (thinner)
to clear any radius where the ears are
bent, to allow the mount to sit flat on
the base.

Assemble with the 8.25mm section
against the inside of the base, laying
the gas tube of the burner into the
12.7mm diameter semi-circle before
titting the wider top section above it.
Install finger tight, two 20mm long
M4 countersink-headed set screws
through the base into the mount top
section. Adjust the burner so that it is
central on the base and fully tighten
the two screws (Photo B84).

Assemble the Base (B20) into the
Firebox (B17) (Photo B85).
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PHOTO B83
Drilling the
burner clamp.

PHOTO B84
The burner
installed on
the base.

PHOTO B85
The burner
and base
assembled in
the firebox.

CONSTRUCTIONAL

Mounting Studs

Item 20 x 4

4mm diameter 303 Stainless
Refer Drawing B2o0.

Hold in a self-centring or collet chuck
with 20mm protruding. Face off.
Thread M4 x 12mm long. Rechuck
with 30mm protruding and part off
25mm long. This is correct if
mounting on the recommended 6mm
thick heat resistant base. Repeat
process three times.

Hold on the 4mm diameter with
8mm of the plain section protruding.
Face off, and turn down to 3mm
diameter x 5mm long.

Thread M3 to the shoulder. Repeat
three times and put to one side.

Mounting Pads
Item 21 X 4 - 19mm diameter Brass
Refer Drawing B21.

Hold the 19mm diameter brass in a
self-centring chuck with 12mm
protruding. Face off, centre drill and
drill 4mm diameter x 8mm deep.
Turn 18mm diameter x 8mm long.
Turn 8mm diameter x 3mm.

Machine the 45-degree x 1.5mm
chamfer detail. Break corners of two
diameters with a 45-degree x 0.5mm
chamfer. Part off 6mm long overall.
Repeat three times, put to one side.

Mounting Washers
Item 22 x 4 - 19mm diameter Brass
Refer Drawing B22.

Hold the 19mm diameter brass in a
self-centring chuck with 10mm
protruding. Face off, centre drill and
drill 4mm diameter x 5mm deep.
Turn 18mm diameter x 5mm long.
Machine the 45-degree x 1.5mm
chamfer detail. Part off 3mm long
overall. Repeat three times and put to

one side. EIM

NEXT MONTH...
Martin constructs the display base.

M Parts 1to 8 of this series appeared in
the October 2018 to May 2019 issues of
EIM. Digital back issues can be
downloaded or printed versions ordered
from www.world-of-railways.co.uk/
engineering-in-miniature/store/back-
issues/ or by telephoning 01778 392484.
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WORKSHOP

Eureka revisited

In the first of a two-part feature, Brian describes the trials and tribulations he experienced
building and using a continuous gear cutter form-relieving device.

BY BRIAN WOOD

ollowing a great deal of
F hesitation and prevarication

over the years, the need to make
some 20 degree pressure angle gears
to suit the construction of Graham
Meek’s combined screwcutting clutch
and reverser unit finally forced me to
take action.

This excellent accessory was
described in a series in EIM some
while ago (Jan-March 2012, Ed); for
those who missed it at the time the
drawings and build notes are also
covered in Graham’s book (Ref 1).

First some historical background
to gear cutters. Making involute gear
cutters is something of an art form;
strictly speaking every gear is of a
particular tooth shape to be
geometrically true for smooth
meshing with another gear of the
same ‘family’ in the gear train.

In the last quarter of the 19th
century the Brown and Sharpe
Manufacturing Company (B&S) of the
USA recognised the impossible supply
situation this produced in working to
those requirements, and simplified the
whole business to sets of eight cutters
covering gears in grouped tooth
counts from small pinion to rack in
the many diametral pitch (DP) sizes..

These selected cutters allow some
practical tolerances within the range
of tooth counts, each cutter being
made to suit the gear with the lowest
tooth count in that group. For more
demanding work there is a half set of
cutters to refine the boundaries.

The B&S classification method for
gear cutters became adopted as the
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PATENT BACKING-OFF TOOL. 1

Does better work in one hour than can ba dono by hand labour In a day.
Suitable for Cutters up to 3 in. diameter by 1 in. thick.

e This device is fixed between the centres of a lathe,
and the cutting tool ia fixed in the tool rest in the
ordinary way, the backing-off being such that the Cutter
can be ground without alteration of shape.

ror Milling

As the arbor is continuous from end to cmd of the
device, the cuiter is beld quite rigidly, and being in
precisely the seme position upon the lathe centres
during the cot upon each tooth, the tecth must be
alike.

This device will back-off Cutters having 9, 12, I8
and 36 teeth by setting pawl to take either 1, 2, 3 or 4
teeth of ratchet at each revolution of the latho apindle.

PRICE, with 1.in. Arbor, £8 each.

CAN BE MADE TO ORDER WITH OTHER
SIZES OF ARBORS.

Fig. 1

Directions for operating will be sent with Apparatus.

international reference standard and
now also applies to metric gears
defined by the module instead of DP.
Making the involute shape of the
cutters to incorporate the relief behind
the cutting edge so that only that edge
does the work, and takes regrinding
without losing the involute form, is
usually done on a form-relieving lathe.

Most production gear-cutting
work today, however, is done with
generating-type cutters such as gear
hobs, where the resulting gear form is
automatically correct on being cut.
When Brown and Sharpe was
grappling with the problems of
classification, specialised form-
relieving lathes may only have been in

These lathes are characterised by All photos in embryonic form and two US patents
an ultra slow-speed spindle drive to this feature by  were granted for ingenious form-
allow for the high torque required and | the author relieving tooling for use on ordinary

they incorporate a cam-operated centre lathes.
cross-slide that resets the form tool in
the cutter gaps to carve metal off each
tooth in turn. Great strength and
rigidity, massive section form-cutting
tools that are solidly supported and
the powerful drive are all necessary

features for a lathe doing this work.
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The first, a rather brutal looking
geared device by Stephen Balzar, was
patented in 1895. How successful it
was is not known, as it was superseded
with another US patent granted to
Robert Taylor in 1906 for a ratchet-
driven device.

Taylor’s patent was maybe too late;
the German tool company of Selig
Sonnenthal had almost identical
equipment for sale at £8 a time [about
£900 today] in 1904.

The story behind Eureka
In 1987 two articles appeared in
Model Engineer which described the
making of ‘Eureka’, using as the
starting point the Selig 1904 tool
catalogue illustration. I noted them
with great interest at the time.

A reader in New Zealand had
written in to the magazine and sent a
photocopy of the catalogue entry
(Photo 1), asking what it was and how
did it work?

From that very limited
information, a ‘Brains Trust’ of
respected model engineers was
brought together by the interest it
generated. They reverse-engineered
the tool, christened it Eureka and
presented a construction description
and drawings in two articles in the
magazine in 1987 (Ref 2 and 3).

Prior to that, a working version
had been made and was demonstrated
on the SMEE stand at the London
Model Engineer Exhibition in 1986.

For those not able to track down
copies of these magazines, drawings
and build notes are included in
chapter 12 of Ivan Law’s book (Ref 4)
which describes Eureka.

Building/using Eureka

In my case I wanted to make 2.25-inch
diameter 12-tooth gear cutters, a
regular commercial size, that could be
used on my horizontal mill with its 1
inch diameter arbor. Eureka was really
designed for 12-tooth cutters of
1.25-inch diameter having a ¥2-inch
diameter bore so I increased the size
of the device accordingly within the
stock sizes I had available to me.

I elected to maintain the 12-tooth
cutter format, reasoning that the
eccentric throw for the indexing
operation would remain the same as a
standard-sized Eureka irrespective of
cutter diameter.

I increased the eccentric throw for
the relieving action from 0.030 inches
to 0.075 inches to adequately shape
the longer-tooth form of the larger
cutters, having carefully studied a
commercial version. I wanted to
ensure the larger-diameter cutters
had adequate chip clearance in use
and to allow plenty of room for
re-sharpening since they were not
being made in HSS (high-speed steel).

www.model-engineering-forum.co.uk

“l had
completely
overlooked

the fact
that the
DRO was
set up to
display the
diameter of
work, not
radius...”

PHOTO 1:
The entry in
the Selig tool
catalogue.

PHOTO 2:
The mandrel
jig produced
for machining
the eccentrics.

PHOTO 3:
Another view
90 degrees
apart of the
machining jig.

PHOTO 4:
The first
mandrel,

a beautiful
failure.

PHOTO 5:
Gashing of
aluminium
test blank.

I was using an oil-hardening low-
carbon boron steel instead.

The fundamental working of
Eureka comes from the two eccentric
throws, 90 degrees apart, that are
machined into the mandrel. The
recommended route is to turn those
features with an offset grip in a
four-jaw chuck with suitably arranged
support from the tailstock.

Since I had altered the scale of
operation for my cutters and increased
the eccentricity for the relieving
action, trying to grip the job securely
with that degree of offset in a four-jaw
chuck was very clearly hopeless when I
tried it out.

Instead, I made a rectangular jig
to very firmly grip the mandrel boss
that could then be much more reliably
and simply offset as a result.

I also elected to drive the device
with a chuck rather than a lathe dog as
had been described in the literature.
Photos 2 and 3 show this jig.

In these times of full disclosure, I
must record that I had very accurately
offset the throws of the mandrel using
the lathe DRO to set up the jigin a
four-jaw chuck. However, in doing so I
had completely overlooked the fact
that the DRO was set up to display the
diameter of work, NOT radius! Moral.
Measure twice, cut once...

The resulting mandrel was a finely
machined thing of beauty. It is shown
here in Photo 4 and in admiring it I

WORKSHOP
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did not spot that the throws were half
scale, so went on to complete the
assembly only to watch it twitch rather
feebly when running.

It was not, however, wasted effort.
Along the lines of the famous TV
sketch by Eric Morecambe, it made all
the right noises and all in the right
places, thus proving that at least the
geometry was right.

For salvage I did toy briefly with
the idea of using it to make 24-tooth
gear cutters but decided it had to be
set aside as a monument to my
stupidity. This was particularly galling
as I had raided my dwindling and
irreplaceable stock of top quality
vacuum re-melted aero-engine grade
steel to make the mandrel, so this was
a double blow to my pride.

The second mandrel was then
made correctly and gave much more
satisfactory movements. I had also
fitted Oilite bushes to the toothed
cutter carrier but relied on well-
lubricated steel-to-steel contact for
the other running surfaces. Setting of
the two pawls was helped a lot by
mounting them both on individual
eccentrics, this was a further
departure from the published design
and gave a useful degree of fine-
tuning adjustment.

On a plain running test it made
satisfying clickety-click noises and
then went on to make a lovely job of
relieving a ‘cutter’ made from 6mm
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sheet PVC as a first test piece.

Emboldened by this success, 1
produced an aluminium blank, all
properly gashed out, shown in
progress in Photo 5, and proceeded to
relieve that with the button form tool
for a more demanding test. The form
tool was double ended as that suited
the geometry of the two gear cutters I
needed to make (Photo 6).

As the machining proceeded, the
indexing pawl started jumping out of
engagement with the teeth in the
carrier; clearly these needed
undercutting to hold the pawl in

better contact to counter the heavier
thrust effects from cutting metal
instead of PVC.

Eureka was duly dismantled and
the appropriate modifications to the
indexing tooth form made (Photo 7),
after which the trial continued.

It very soon became apparent that
as the length of cut on the teeth grew,
any slack anywhere on the compound
slide allowed the cutting tool to nod
slightly and try to dig in, even with
feather-thin removal of material from
the blank.

The tool itself was hefty and

THES &
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& Ssei2& 1M Qu:duudq

LEAS 04

JUNE 2019 | ENGINEERING in MINIATURE

Conhe A

“Cutting
then
proceeded
in a series
of rather
savage
scallops of
material
being
removed...”

PHOTO 6:
Double-ended
button tooling.

PHOTO 7:
Undercutting
the teeth in
the indexing
carrier.

PHOTO 8:
Galling
damage to
the mandrel,
indexing
carrier and
scoring of
drive boss.

resistant to flexing. A very slight
rocking action of the top slide from
the clearances in the dovetails was
noticeable and still present after
taking the clearances up.

Clearly the rocking, or flexing (it
was not obvious which applied) was
really more a result of overhang and
leverage effects from the cutting load
on the tool. Overhang was held to the
barest minimum with the quick-
change toolpost but the effect could
not be eliminated. These difficulties
were greatly exaggerated by the
intermittent cutting forces on the
button tool. It is a very searching
action and will promote a dig-in at the
least provocation.

Savage cuts

I tried raising the tool height a trifle to
compensate for it, but that then
required an increased load to get the
tool to bite and only made matters
worse. Cutting then proceeded in a
series of rather savage scallops of
material being removed. It should be
remembered that I was cutting sheet
aluminium alloy here, not steel.

Disaster struck when one such
dig-in stalled the drive, quick action
prevented lathe damage but after that
Eureka behaved oddly for two
revolutions before stopping dead
without any cutting load at all.

After taking it to pieces (again!) I
found that this time the indexing
carrier had picked up on the mandrel
and seized it solid. In doing so it had
also overpowered the grip in the
chuck jaws and scored the drive boss
like a torn up drill stem. The damage
is rather poorly shown in Photo 8.

More modifications followed with
brass bearing surfaces shoehorned
into both the indexing carrier and the
anti-rotation carrier for good
measure. They are clearly visible in
Photo 9. Also visible in this picture
are early signs of bending of the
indexing pawl.

Lubrication was upgraded to EP
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80 hypoid gear oil on all bearing and
rubbing surfaces.

Finally the aluminium trial was
completed with a finished ‘cutter’ that
had the right form and was fully
relieved (Photo 10). At least I could
now go ahead with it and make gears
in putty or something similar!

By now though I was beginning to
seriously doubt the value of Eureka as
a working tool for cutters in this size,
while I had also developed a lot of
appreciation for the use of relieving
lathes in industrial situations.

However as I had also invested a
good deal of time and materials in
getting to this point, it would have
been defeatist to stop; besides all that,
it had now become a challenge.

The first steel blank was duly fitted
and not without some trepidation.
These were made in an oil-hardening
low-carbon boron steel, a significantly
tougher machining proposition to
unhardened gauge plate.

All went well for a while as the
first light cuts came off the back faces
of the blank, but as the length of cut
increased and with it the loading on
the button tool, once more the cut
hesitated and didn’t complete its pass.

This time the indexing pawl had
bent, despite being made in the same
boron steel and being fully hardened
before fitting. It is shown in Photo 11
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“It would
have been
defeatist
to stop;
besides
all that, it
had now
become a
challenge...”

PHOTO 9:
Brass bearing
surfaces fitted.

PHOTO 10:
Aluminium
trial cutter
finished.

PHOTO 11:
Bent indexing
pawl and

replacement.

PHOTO 12:
Eureka and
its bed
support, set
aside to rest.

with a replacement pawl below it.

Clearly I was asking too much of
Eureka to work with this material at
my cutter size so a new approach to
acquire the two cutters was begun. I
did want multi-tooth cutters rather
that going for single-tooth fly-cutting
for the better finish they produce.

A long internet search for two
commercially supplied cutters in HSS
finally yielded a quotation from
Newman Tools in Canada which,
together with DHL shipping charges,

References
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very comfortably exceeded the cost of
anew mini lathe! Clearly 20 degree
pressure angle cutters of 20 DP form
are especially expensive to come by -
unicorn hair might be easier to buy.
Eureka was duly, and rather sadly, put
aside to rest (Figure 12).

In Part 2 next month I describe a
completely different approach to
relieving these cutters on a lathe, and
the solid support I made for the
button tooling to take out the nodding
action I had observed. [EI

Ref 1: Projects for your workshop Volume 1, by Graham Meek, combining his articles
published in EIM. Tee Publishing Ltd, www.teepublishing.co.uk

Ref 2: A continuous form relieving tool for gear cutters, Part 1, by Professor
D H Chaddock and Ivan Law. Model Engineer, 6 February 1987

Ref 3: A continuous form relieving tool for gear cutters, Part 2, by Professor
D H Chaddock and Ivan Law. Model Engineer, 6 March 1987

Ref 4: Gears and gear cutting, by Ivan Law. Workshop Practice Series 17,

ISBN 0 852429118
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Time and motion...

Keith’s series on the beginner’s workshop addresses the perennial problem of finding time
for model engineering and how to save some...

BY KEITH APPLETON

s a Model Engineer who has set
Aup a home workshop, you may

find that often you will not
have as much time to spend in it as
you would like.

This can be due to a variety of
reasons. For instance, if you have a
job, then there is the annoying
problem of;

® Pressure of work taking you away
from your home workshop
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® Too much time spent at work to
earn the money to buy more models
® Too much time spent at work to
earn the money to buy more tools

® Too much time spent at work to
earn the money to pay necessary bills
® Too much time spent on partner
and family commitments

® Too much time spent in the local
pub... Even sleeping puts an even
greater strain on your urge to make
something in your new workshop.

ABOVE:
Keith’s
tailstock die
holder, which
fits neatly in
the back of

a standard
dieholder and
uses a shaft
to fit onto the
tailstock itself.

LEFT: A
commercial
tailstock
dieholder

- this is the
expensive or
the time-
consuming
option, as it
requires one
for each die
or time spent
loading each
time it is used.

All photos by
Keith Appleton

All of which shows that you need
to maximise your efficiency to
increase the amount of time that you
are actually in your workshop.

First let’s dispose of some
impractical solutions...

You do not need to dispose of your
partner (via divorce or worse).

Don'’t forget that you have
biological needs, one of these being to
eat some quality home-cooked food
regularly in order to stay healthy.
Living on takeaways and junk food is
not a very wise lifestyle option.

You probably don’t need to have
your children adopted either. All these
drastic solutions are definitely NOT
recommended!

Do not worry, I have a much
simpler idea. Often setting up jigs and
fixtures to do relatively simple jobs in
the workshop can take an
extraordinary long time to complete.
So why not just make some special
tooling accessories to speed up the
setup time when making things in the
workshop with your new lathe?

In the last episode (EIM, April
2019) I showed how to make some
simple tap guides — making these is
great for gaining experience when
turning in the lathe and the finished
items very useful for ensuring that
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your taps enter the holes squarely in
whatever material you are tapping
threads in.

However, these tap guides will not
speed up your workflow. So the next
thing to consider buying for your
workshop tools collection is a
tailstock die holder.

Cost consideration
In a perfect and ideal world, if you
have a good disposable income and
the spare cash it would be a good
idea to buy a tailstock die holder for
every die that you intend to use.

That way all you need to do is
pre-load a die into each and every
one of them then just select the
‘ready-to-use’ die holder and get
aon with the job quickly, efficiently
and accurately.

There is a problem with this
though, when you consider how many
sizes of dies that you will be using on a
regular basis. For instance, popular
sizes of BA (British Association) dies
are: 0,2, 4,5, 6,7, 8 and 10, but you
may as well add 1BA and 3BA (I don’t
think I have ever had the need to use a
9BA die).

Then there are metric dies from
M2 up to and around M10, and don’t
forget the ME Dies (Model Engineer)
which are also frequently used in
many fractional sizes.

All of this equates to the need for a
large quantity of tailstock die holders
readily at hand near the lathe.

This is the part that you have been
waiting for: What is a good and cheap
option for a multi-set of die holders
that can be pre-loaded with dies of
many sizes and fitted to the tailstock
for accuracy?

One day whilst at Blackgates
Engineering, my local model
Engineering parts supplier, I noticed
some ‘hand-type’ die holders on the
display racking behind the counter,
and looking at these I had an idea.
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TOP RIGHT:
Atypical
manual die
holder. Our
adaptor
sleeve will be
made to fit
the smaller
diameter at
the back of
the holder.

CENTRE
RIGHT: The
first step in
making the
adaptor is to
turn down

a suitable
piece of steel
bar stock.

BELOW:
Drilling the
hole that

will provide

a sliding fit
over the shaft
fitting into the
morse taper of
the tailstock.

BELOW
RIGHT: Once
the hole has
been drilled it
is reamed to
finished size.

WORKSHOP

They were inexpensive and of
good-enough quality for the type of
use that they would get in a model
engineer’s home workshop - maybe
not suitable for a heavy duty industrial
application but fine for what I needed.

The Adaptor Sleeve Guide

I already have two commercial
tailstock die holders with morse taper
number two shanks on them that fit

Ny

into the morse taper number two hole
in the tailstock quill.

I thought that if I made an adaptor
sleeve that fitted into the rear of one of
the cheap manual die holders, and was
a sliding fit on the standard part of my
tailstock die holder that fits into the
tailstock’s internal taper, then I could
use this sleeve for all of my commonly
used taps and dies.

To try my idea out, I bought just
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ABOVE LEFT:

If you don’t
have a suitably
sized reamer
than the hole
can be bored
out to size.

CENTRE
LEFT: A spot
of knurling,
described in
fullin Keith’s
feature in the
April issue,
provides a firm
grip

when handling
the adaptor.

BELOW LEFT:

Final step is to
turn down the
locating lug for
the die holder.

BELOW: A
trial to ensure
a snug but not
too tight fit.

BOTTOM: A
wooden stand
such as this
makes finding
the right-sized
die a matter
of moments.
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four of the Die Holders from
Blackgates Engineering for starters
and made the sleeve adaptor as shown
in the photographs.

Making the Adaptor

Making the sleeve is a very simple job
and was not dissimilar to the way that
I made the tap guides described in my
previous article.

I started with a piece of steel bar,
which I drilled and reamed to fit the
existing shaft from the commercial
die holder. It is very important not to
drill all the way through because the
smaller die holders are of a lesser
diameter than the shaft that supports
my original tailstock die holder.

Once I had drilled the hole down
the centre of the bar and opened it up
to the correct size, then all I had to do
was turn the bar diameter down
slightly just to clean it up, followed
by machining a register on the end to
fit into the rear part of the manual
die holder.

The adaptor needs to be a smooth
sliding fit on the shaft - nota
rattle-type fit, but definitely not too
tight. I initially drilled the shaft using
a smaller diameter hole, then I
enlarged it using a drill that was one
imperial size below the finished
diameter. I then used a reamer for the
final sizing of the hole down the
centre of the adaptor.

When using the system, the
resultant thread on any parts that I
have made are comparable in quality
and accuracy to a thread that has been
cut using a commercial tailstock die
holder and owing the preloaded dies,
the process is so much faster than
having to individually set up a die
holder for every threading job.

I'am now used to this system and I
would find it difficult going back to
the old method.

Centre hole alternative
For the purposes of the Youtube video
that I filmed about making this
tailstock die holder adaptor, I also
demonstrated a means of using a long
boring bar to machine the hole in the
centre to the correct diameter. This is
a useful option to have if you do not
have the correct-size reamer in your
new workshop’s tool collection. Simply
search for Model Engineering for
Beginners on YouTube - this particular
exercise is episode 18 and shows the
entire operation in detail. [T

B Previous episodes of Keith’s series
appeared in the December 2018 and
the February and April 2019 editions
of EIM. Keith’s Youtube channel
includes a wide selection of
workshop instructional videos - you
can find it at www.youtube.com/
keithappleton
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Dougal — a 5-inch Barclay

Young Sussex engineer Andrew takes two tries at producing an effective regulator
for his entry-level locomotive construction project.

BY ANDREW STRONGITHARM -

ve essentially tried two different
Itypes of regulator on ‘Dougal’ with

varying degrees of success and I'll
describe the merits and pitfalls of both
below. D Malcolm designed the
locomotive with a ¥-inch Whitworth
screw-down type regulator mounted
at the front of the boiler, however for
simplicity I chose to adapt this, which
produced mixed results.

The first incarnation was a
screw-down type mounted at the
smokebox end of the boiler but with
the screw actuated on the backhead.
In a further change to the drawings, I
fitted a 15mm copper tube which ran
the full length of the boiler between
the two flanged boiler plates. I bored
out the flanged fitting from the
backhead which I had made to seal the
regulator bush during the hydraulic
test and silver soldered this on to one
end of the copper tube.

At the other end this tube simply
pushed over the fitting in the
smokebox which I described the
making of last month. The tube was
cross drilled in line with the dome
and a fitting was soldered on to the
outside of it to allow a steam take-off

Part Fourteen of a series

pipe to be screwed into the tube. I had
to radius the outside of this fitting to
ensure that it did not exceed the inside
diameter of the backhead flange once
it was soldered to the tube. This pipe
stopped about Y4-inch short of the top
of the inner dome to collect dry steam
and to help prevent water from being
carried over into the cylinders.

A Y2-inch AF bronze nut was
made to screw into the regulator tube
flange with a %-inch x 20 tpi thread
on the outside and a ¥4-inch x 20 tpi
internally to take the regulator rod.
You'll notice that both threads were 20
tpi which was because this nut would
need to be screwed into the flange
and up the threads on the regulator
rod simultaneously.

Short throw

The regulator rod was made from a
length of Y4-inch diameter monel and
I cut Y-inch x 20 tpi threads on one
end to form the screw. This thread
was chosen because of its coarse
nature so in theory the regulator
handle would only need to be opened
or unscrewed a short way but still
produce a sufficient opening to

/s
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shaped brass |

The
prototype
‘Dougal’is a
2ft 6in gauge
Barclay
0-4-0 today
resident
on the
Welshpool &
Llanfair Light
Railway in
mid Wales.
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allow enough steam into the cylinders.

On the other end of the monel rod
I experimented with different
methods to seal the steam inlet which
included a conical seal, a bronze ball
and a flat-ended seal up against an
O-ring. Unfortunately none of the
above produced a perfect seal and the
latter gave closing the regulator a
‘spongy’ feel. It didn’t matter which
method was used to seal the steam
inlet as they all required the regulator
handle to be unscrewed far more than
was desirable.

In some cases the handle had to be
unwound until it hit the gauge glass
blowdown, which was about three
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PHOTO 1:
Regulator
handle on the
model Dougal
- not too much
travel is an
advantage.

PHOTO 2:
Regulator
pipework
arrangement in
the smokebox.

DIAGRAM 1:
Regulator
design version
2 - described
in the text.

All photos and
diagram by
the author

5/16"” OD steam
take off pipe.

Soldered flange for
steam take off pipe
to screw in to.

Ii/’d” steam passage

VMMV

/7' | 4 >
i p—d /
1/4” Monel 3/8" PTFE \ 15mm OD

regulator rod. regulator tube.

quarters of a turn (that equated to
roughly 36 thou) before the regulator
was fully open (Photo 1). Because the
pressure on a model locomotive the
size of Dougal can fluctuate more
quickly than a locomotive with a
larger boiler, it is advantageous to have
a regulator which does not have too
much travel between the closed and
fully open positions.

A couple of guides were made to
hold the monel rod centrally within
the regulator tube, one between the
backhead and steam take-off pipe and
another further forward towards the
front tubeplate. I used a pair of tiny
O-rings to seal the rod against the rear
guide to prevent steam from going the
wrong way down the tube and
reaching the backhead. These however
gave the regulator an undesirable
springy action when opening and
closing it.

The front guide also had to
include provision for steam to pass
through it to reach the main steam
inlet at the front of the boiler (Photo
2) so three grooves were cut at equal
intervals around the circumference.

The regulator arm was made from
a piece of ¥8-inch x Y4-inch BMS bar
with a ¥16-inch round stub of stainless
steel for the handle itself drilled and
threaded 5BA into the top. The top of
the arm was then rounded off using
emery paper before the bottom of the
arm was silver soldered on to a piece
of %16-inch diameter round steel. This
was threaded internally %-inch x 20
tpi to accept the regulator rod.

Expansion race

I also found that having a long
regulator rod made out of monel was a
bad idea as the copper boiler
expanded quicker than the monel
when the boiler was steamed.
Therefore I had to keep closing the
regulator whilst the boiler warmed up
to ensure that the regulator remained
closed. Likewise at the end of a run,
the regulator had to be gradually
opened to prevent it from becoming
seized when the boiler was cold.
Ideally, I also wanted to have the

DIAGRAM 1
Regulatoris shown in the closed

position in this drawing. Red arrow
shows the direction of opening.

Gap between bronze block and
regulator tube is 0.001"” sealed by

the expansion of the PTFE insert.

Not to scale
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regulator handle running in a
quadrant as per the full size loco
which limited the available travel to
about 90 degrees. Therefore plan B
had to be implemented! I would need
to try an alternative type of regulator.

Version 2 involved moving the
regulator itself to a central position
within the boiler beneath the dome. I
concluded that I wasn’t going to get a
screw-down regulator to work
satisfactorily and therefore I developed
a quarter-turn variant which used
solid PTFE as its secret ingredient.

After cutting the monel regulator
rod back to just short of the dome I
silver soldered a ¥8-inch length of
round bronze on to the end of it
which was a slide fit inside the
regulator tube. I then drilled a
Va-inch diameter hole in the end to a
depth of ¥2-inch before inserting a
%-inch diameter cross-hole in the
middle of the bronze, which broke
through into the %-inch hole. T
finished this hole by using a ¥-inch
diameter end mill to square off the
bottom to a depth of just over %-inch.

Next, I turned a short length of
solid PTFE to a couple of thou’ over
%s-inch, pushed it into the hole and
then turned the outside to match the
radius of the bronze rod, leaving a
couple of thou’ proud. Finally, using a
Ya-inch drill I drilled out the two
steam ways at right angles to each
other within the PTFE. I was now left
with a Y16-inch ring of PTFE around
the Y4-inch steam hole and it was this
that would expand and hopefully seal
against the inner wall of the regulator
tube when hot. (Diagram 1)

Uncharted territory

I found that the PTFE shaped itself to
the correct radius when pushed into
the regulator tube, so don’t worry if
you see tiny PTFE shavings during
assembly. This ensured that it was a
snug fit within the tube and gave a
smooth movement during cold tests.
I'll be honest and say that this was all
a bit of an experiment and neither I
nor my tutor Andrew had any idea if
this would be successful.

Prior to testing this set-up on
steam, I made a brass quadrant to
finish off the backhead as I knew that
full opening of the regulator could
now be achieved in 90 degrees or less.

The quadrant was made by
machining a piece of 1¥8-inch
diameter x ¥16-inch thick round brass
using the dividing attachment on the
Myford lathe. I machined away a 90
degree segment of the disc to leave the
back of the quadrant ¥16-inch thick.
Then, I bored out the centre, gradually
working up to a %-inch diameter
drill, to make the remaining ring
Va-inch thick. I could now cut out the
segment that I was going to use, which
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included the two %-inch thick stops at
either end of the quadrant.

After a bit of cleaning up with a
file and emery paper, I could silver
solder my quadrant on to a piece of
Yi6-inch brass plate which T used to
fix the quadrant in position behind
the regulator handle. I used two holes
at the bottom of the backhead
regulator flange to bolt this plate on
and I drilled a clearance hole through
the centre for the regulator rod.

The final task on the regulator was
to pin the handle on to the rod to
ensure that it didn’t come loose whilst
in use. I made and silver soldered on a
new Y4-inch diameter steel base for
the handle with a %16-inch hole
through the centre that pushed over
the end of the regulator rod which had
been turned down to remove the old
Ya-inch x 20 tpi threads.

A new base was necessary as the
previous one was internally threaded
and there was no land left to drill the
threads out nor could I fit a steel plug
as I had already silver soldered it on.
Care was taken to check the open and
closed position of the handle on the
quadrant before cross-drilling it with
a Yi6-inch drill using the vertical slide
on the Myford lathe. I was able to use
the side of the regulator arm to ensure
that the cross hole was drilled at a
right angle through the base of the
handle by running a lever dial gauge
along the edge to check that it was
parallel with the vice.

With this done, I placed the
handle back on the end of the rod and
making sure it was resting against the
right-hand closed stop of the
quadrant, I turned up a special
Yi6-inch silver steel punch to mark
the location of the cross-hole on the
regulator rod. The rod was then taken

version two of
the regulator.

CONSTRUCTIONAL

PHOTO 3: off the locomotive, drilled out to a
Backhead Yi6-inch and reassembled together
arrangement with the regulator handle and a fitted
on completed stainless steel pin. This was threaded
model of 10BA x ¥32-inch at each end with lock
Dougal, with nuts fitted on both ends and I
successful remember that it was a ‘very’ good fit!

I'm pleased to say the subsequent
steam tests showed the PTFE regulator
worked extremely well and once up to
working temperature seals every time.
It also has a very smooth action
compared to the previous attempts
using O-rings (Photo 3). [

Drawings in this
series reproduced &
by kind permission

of A J Reeves.
Drawings, castings
and material for this
project are available
from A J Reeves.

REEVES

NODEL ENGINER,

2000

Tel: 01827 830894 E-mail: Sales@ajreeves.com
Web: www.ajreeves.com

Previous Episodes of the build...
Introducing Dougal, April 2018; Building the boiler, May
2018; Frames, axleboxes, June 2018; Wheels, eccentrics,
July 2018; Rods, boiler saddle, August 2018; Machining
the steam chest, September 2018; Adding the eccentrics,
November 2018; Machining cylinders, December 2018;
Cylinder covers & slide bars, January 2019; finishing the
motion, February 2019. First run on air, March 2019;
Building the brakes, April 2019; Smokebox pipework, May
2019

Digital back issues can be downloaded or printed versions
ordered from www.world-of-railways.co.uk/engineering-in-
miniature/store/back-issues/ or by phoning 01778 392484.

Next Month...

“During tests on compressed air | regularly found that air
(or steam) was leaking through to the blower..” Andrew
continues making the essential backhead fittings.
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The demands of owning
a 4-inch Burrell

Alan tells the story of one model engineer who discovered that building a traction engine
from a kit is no less fulfilling and the result no less involving.

BY ALAN BARNES

l’] ~Nom Pettitt has never regretted
registering his 4-inch scale
Burrell traction engine for road

use. “The engine could hardly turn

around in the garden and while the
events I attend are always fun
occasions the chance to have the
engine out on a bit of tarmac is always

a bit special,” he says.

The superbly built Burrell can be
seen on its regular “excursions”
around the seaside town of Bexhill-
on-Sea in East Sussex, where Tom has
his own garage business. The
responsibilities of running the
business does mean that he has little
spare time to devote to his interest in
miniature steam but if the
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ABOVE: A
satisfying
build - Tom
Pettitt and his
4-inch Burrell
that began life
as a kit from
Modelworks.

LEFT: Early
days, Tom’s
two boys
pictured in
2003 with the
first traction
engine that he
owned, a 3-inch
Burrell. Photo:
Tom Pettitt

All photos in
this feature by
Alan Barnes
unless stated

opportunity does arise the Burrell will
be out and about in steam. The
engine, which Tom completed a few
years ago, also boasts some interesting
features,which would not be found on
the full-sized equivalent.

Fair inspiration

Tom’s interest in steam engines began
in the 1960s when his father would
take the whole family to visit some of
the local steam fairs. At that early age
Tom was perhaps a bit too young to be
let loose with live steam but he did
develop an interest in building
models. Like many youngsters he soon
got to grips with Airfix kits,
perfecting the annoying technique of
gluing parts to the kitchen table. Small
wooden planks were turned into boats
while a venture into balsa wood
aircraft was less successful with the
completed model failing its test flight
and thereafter remaining as a
‘grounded’” model.

Good at carpentry at school, Tom
considered that this could be a
possible career while also having
thoughts of being an electrician.
Eventually, however, he took a
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four-year apprenticeship as a motor
engineer. He gained experience
working for a number of firms before
he was able to open his own business
in Bexhill-on-Sea.

Bought to take apart

His first venture into scale steam
engineering came with the purchase
of a 3-inch Burrell traction engine
which he had “bought to take apart”.
He also bought a set of the Plastow
plans with the intention of
dismantling the model to decide
whether he could scratchbuild an
engine of his own. While the
engineering aspects of the project did
not present too many difficulties and
he would certainly be able to make
many of the parts it soon became
apparent that the one thing that Tom
did not have was time. So the 3-inch
Burrell remained in one piece and
Tom and his two boys rallied the
engine from time to time.

A while later while visiting a
model exhibition in London, Tom saw
the 4-inch Burrell traction engine that
was being produced by Modelworks
and began to consider building one of
the firm’s kits. He had already joined
his local model engineering club in
Polegate, where the knowledge and
experience of the other club members
would be very useful if he began
building his own engine.

“I bought the first nine kits for the
4-inch Burrell from Modelworks in
2008 and the work started,” he recalls.
However almost as soon as the project
had started it stalled, with the bad
news that Modelworks had ceased
trading and the remaining kits would
not be available.

The parts which had arrived were
put into store in the garage and plans
to build the Burrell were abandoned.
“All this was rather depressing,
however there was to be light at the
end of the tunnel as two of the people
who had worked for Modelworks took
over the business - it emerged as
Steam Traction World and the kits
were put back into production. Very
soon my Burrell build began again.”

Well equipped
Tom’s well-equipped garage workshop
is equipped with a 3-inch Boxford
lathe, a Tom Senior horizontal/vertical
mill and a heavy lifting beam, along
with probably enough tools to build
an aircraft carrier, so the engineering
aspects presented few difficulties.
While no real deadlines to
complete the Burrell had been set he
was keen for the work to push ahead
especially after the initial delays. “I
found that the parts being provided
were of good quality both in terms of
machining and materials and the
work progressed steadily with no
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ABOVE: The
4-inch Burrell
during its
interrupted
build process .

RIGHT:

The build took
Tom around
2.5 years,
helped by his
well-equipped
workshop.

BELOW:
Two pictures
either side of
the spectacle
plate, showing
the driver’s
view and

the cylinder
and motion.

ROAD ENGINES

major problems. The build was
essentially completed in around two
and a half years and I was able to
steam the Burrell in the back garden

for the first time in March 2010.”

Tom describes the building and
the painting of the Burrell as very
satisfying. “I am pleased with the >
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results although my ‘exuberance’ with
the two-pack paint did cause a
problem with the hornplates. I
discovered that the bolts holding them
to the boiler had become loose because
the paint had melted between them, a
problem which was soon put right.”

Many will say that a steam engine
is never finished and since the Burrell
has been completed Tom has applied
himself to regular maintenance to
keep the engine in first class condition
and to attend to any problems while
also making some additions.

Stopping for tea

While the vice on the running board
is a nice touch of much more use is the
‘steam kettle’. Tom made this up as a
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‘Windermere’ type built from a Second
World War shell casing, part of a
mahogany window sill, some copper
pipe and some fittings. A coiled pipe
in the bottom of the kettle is the
heating element and the apparatus can
boil two mugs of water in less than a
minute. Later a pipe extension to the
kettle was also made which can be
used to heat a barrel of water for a
shower at the end of the day.

Tom has also built a trailer with
removable sides - this easily comes
apart for loading into the Peugeot van
used to transport both the trailer and
the engine. The trailer is fitted with a
bicycle disc brake and caliper to one
front wheel and is operated by a
Bowden cable.

TOP LEFT:
Detail of the
cylinder, with
the safety
valve and
governor
mounted on
top,and a
close-up of
the distinctive
Chas Burrell
works plate .

LEFT: Clever
solutions
include a
coffee granule
filter, drilled
and inverted
to serve as

a perfectly
good spark
arrestor, and a
bicycle brake
employed on
the trailer.

BELOW: The
ability to brew
up for a cuppa
is essential,
and the Burrell
has a built-in
steam kettle
to do so...

While the engine has experienced
no real major problems Tom has had
‘issues’ to deal with from time to time.
During the most recent steam test a
rather unnerving crackling sound,
rather like sausages frying in a pan,
started a brief panic until he realised
the wax coating of a Babybel cheese
was alight in the ashpan!

Heat expansion

As well as the ‘cheese firelighters’
there have been some mechanical
problems to attend to. “I find that if
the timing was set when the engine
was cold, as soon as the fire was lit
and everything warmed through the
expansion of the boiler made it
necessary to make some adjustments.
As the slide valve plate could be
removed while the engine was in
steam it was a relatively easy job to
re-set the timing.”

‘Tinkering’ sometimes has its
hazards as Tom found out to his cost
when he managed to crush the end of
a finger bone while trying to sort out
a “heavy knock” coming from either
the crank, big end or piston. The
problem eventually turned out to be
the piston rod which had come loose
causing the piston to hit the front
cover, something which Tom wished
he had discovered before smashing
his finger.

A problem was also encountered
with the slide valve. “This has a light
spring to hold it to the ports but
unfortunately this spring had broken
and then jammed into a port and
snapped the valve.

“I stripped it down but found that
brazing was not a good enough fix so I
milled it flat on the edge, bolted on a
strengthener and then it was re-
threaded. This has worked very well
and the repair is much stronger than
the original ever was.”

Another ‘tweak’ was to design,
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make and fit a gear guard to protect
little fingers while he has also fitted
the grate in such a way that it can be
quickly dropped should there ever be
any emergency to prevent the fusible
plug melting.

Other ‘interesting’ problems have
included losing a tyre on the inside by
the flywheel where it was touching
and restricting the flywheel itself. “Re-
fitting the tyre was a reasonably
straightforward job, or rather it would
have been if I had taken time to have
another read through of the
instructions first. By guessing what to
do the job took almost twice as long!”

According to Tom the Burrell
handles and steams well although it
has its little ‘foibles’. “I can make
steam in just under an hour on a good
day although for some reason it can
take two hours if I have an ‘audience’
at an event. Once in steam I now find
the engine very easy to manage during
a six or seven-hour day especially with
good coal with low ash. If needs be I
can bank the engine down for a couple
of hours and the Burrell will come
back into steam very quickly.”

Tarmac challenge

He particularly enjoys going out on
the road; “It is a great experience and
we have the same problems as the ‘big
boys’ only with scale engines they
seem to happen three times quicker.
Of course problems such as accidental
‘wheelies’ or loss of steerage can be
embarrassing, especially when the
engine has a trailer load of school

www.model-engineering-forum.co.uk

ABOVE: The
running board
is home to

essential tools...

BELOW: A
happy man -
Tom on the

regulator of
his Burrell.

children. However I have found that
pulling away with the cylinder drains
open is a more ‘civilised’ approach
although I suppose I could increase
the weight on the front by adding a
lead-filled toolbox or perhaps by
shedding a few pounds myself!”

He adds that while time does not
allow the Burrell to be rallied at the
larger steam events every weekend

ROAD ENGINES

there are some nice local fetes and
gatherings where the engine can get
an ‘airing’. “Trundling around
Bexhill-on-Sea is always fun,
especially during a summer like the
one we enjoyed in 2018.” [EIT

M The author thanks Tom Pettit for
taking the time to describe his very
fine scale engine.
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Uncovering the delights
of the Search Engine

What becomes a very special day for Matthew also reveals the breadth of a resource
that many model engineers might not realise is available to them.

BY MATTHEW KENINGTON

ome months ago, I wrote an
Sarticle for EIM describing ‘“The
Warehouse’ at the National

Railway Museum (January 2019
issue). Whilst bemoaning the poor
display of some of the model
locomotives, I enthused about it
being my favourite part of the
museum. On a couple of more recent
visits, however, I've discovered a new
and even more exciting area and I
think my loyalties may have shifted.

‘Search Engine’ (Photo 1) is one of
the NRM’s best resources for the
model engineer as it contains around
a million drawings of locomotives,
rolling stock, carriages and such,
along with more than two million
photographs (and no, I'm not
exaggerating — I was told this by Andy
Croxton who is a member of the
Search Engine Assistant team). It is
also a good place to carry out other
research, as it houses a massive
collection of books on various topics
and subscribes to a host of railway-
related magazines. There are, however,
a few even more interesting items. ..

First, a bit of background: the
Search Engine has been in existence
for more than 10 years and brings
together the railway-related archives
of the Science Museum group, in one
physical location. It contains most of
the locomotive drawings still in
existence that were produced by the
Crewe, Doncaster and Derby
locomotive works, plus many from
other locations (including those of the
Southern Railway).

York or Didcot?

As a brief aside, if the Search Engine
does not have a particular drawing
(notably for GWR locomotives built at
the Swindon Works), then the Didcot
Railway Centre is a good place to look
and the staff at Search Engine may
well point you in Swindon’s direction
— they have a list of the material held
at Didcot.

I first came across the Search
Engine on a visit to the NRM in
September 2018. Previously, I had
thought it was simply a library and
hadn’t explored it in any detail. Last
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PHOTO 1:
Matthew

and his
grandparents
outside Search
Engine at the
NRM. Photo:
Peter Kenington

PHOTO 2:
Matthew

finds out

how difficult
photographing
from the
documents
viewing room
is, he being
reflected in the
glass. The view
over the NRM’s
Great Hall is
worth it...

PHOTO 3:
Matthew and
his grandad
with laid out in
front of them
the general
arrangement
drawing for
‘Silver Link’

- the step
ladder in the
background
allows aerial
photographs
to be taken of
drawings.

All photos
courtesy of
the National
Railway
Museum
unless stated

September, however, I discovered that
it had a mind-blowing collection of
locomotive drawings and spent a few
happy hours staring at microfiche
copies of the general arrangement
drawing for the Duchess of Hamilton
and No. 1366 - an 0-6-0 Pannier tank
engine for which I have a set of GLR
Kennions’ 7%4-inch gauge drawings —
among others. I was hooked.

I returned, better prepared this
time, in early January 2019 (with dad
and grandad in tow). I looked at some
of the drawings prepared by the
Swindon works specifically to help
model engineers, although these
weren’t quite as useful as I had hoped,
but then asked to see the drawings for
Gresley A4 Pacific ‘Silver Link’.

There is a story behind why I
wanted to view this specific set of
drawings. My grandad was a young

schoolboy when the loco was first run
and he had been tipped-off by an
uncle, who was a foreman-ganger with
the LNER, that it would (unusually)
be passing through Northallerton
station on one of its early runs,
coinciding with his school lunchtime.
He and a friend ran the length of
Northallerton, from his school to the
station, to watch it and then returned
(a little late!) for afternoon lessons.
Grandad also worked in a drawing
office early in his career and so knew
how to generate and read drawings.

Page of history

Asking to see these drawings turned
what was already a great day into one I
will never forget. The Search Engine
assistant who had been helping us,
Ashlynn Welburn, could not find the
microfiche drawings for Silver Link
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and so he asked his colleague Andy
Croxton where they might be. This led
to an offer to view the original
drawings rather than the microfiche
copies — would I like to see them? If
you had offered me a footplate ride on
‘Mallard’, I couldn’t have been more
thrilled. I said yes, with as much
self-control as I could muster.

We had to go through a few
formalities: all three of us (dad,
grandad and myself) had to register
with the Search Engine (basically,
name and contact details, plus photo
ID for the adults) — this made me one
of the very few under-16s to register
there. Since the staff only visit the
archive itself three times per day, we
had to wait for one of these scheduled
visits, so lunch distracted us whilst we
waited. We returned after lunch and
were directed into a special glass-
walled room (with a fantastic view
over the Great Hall - Photo 2) where
the drawings were waiting for us.
These were original copies of the
general arrangement drawing, and the
outline drawing, for Silver Link on
coated linen (not paper, as I had
expected - I'm still learning, don’t
forget). Grandad and I (and dad) spent
hours studying them (Photo 3).

There were some fascinating
details evident on the drawings: on
the outline drawing, the name ‘Silver
Link’ had been crudely erased (Photo
4) and moved to a nameplate on the
front (as on Mallard, currently, Photo
5). I researched further on the internet
that evening, and found a photograph
of Silver Link just after it had rolled
out of the Doncaster works for the
first time; lo and behold, there was its
name placed in the centre of the
streamlining, just as in the (altered)
drawing (Photo 6).

My dad pointed out the pin-pricks
where the compass-point had been
placed to draw the arcs present on
many parts of the drawing, showing
that they were arcs of a circle and not
freelance curves (a useful detail for
the model engineer). The general
arrangement drawing also showed a
change to the model number of the
injector (which was an outsourced
component) from when it was first
drawn - this is in Photo 7 although
the change is too small to be seen in
this overall picture.

Delights down under
Seeing Silver Link’s original drawings
would have been quite enough to
make my day, but one more surprise
was in store for us. While we were
enquiring about taking photos (and
completing the associated paperwork)
Ashlynn asked if we might be
interested in a tour of the archive
(which, as it turns out, sits right
underneath the Search Engine rooms
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we were in). Having just had
Christmas, another one came along so
soon afterwards! We said yes, with
barely-suppressed glee.

By this time, grandma and mum
had turned up, so the five of us were
given a comprehensive tour by the
head of the archive. Andy Croxton
hosted the tour, ably assisted by
Ashlynn, and clearly loved his work,
having such a fantastic resource at his
disposal; his enthusiasm (and that of
all of the Search Engine staff we met)
was infectious. We saw so many
wondrous things...

The first highlight of these was
George Stephenson’s notebook
detailing the component parts for
‘Rocket’ and ‘Locomotion No. I; this
is the only record of his designs
because the Stephensons did not
produce drawings, preferring instead
to make chalk sketches on the floor,
which were then erased once a part
had been fabricated. However this
book is slightly different as it does not
contain just a list of part numbers but
an accurate description of each of the
parts — from which, even now, a
drawing could be made.

Food for thought

Another item associated with
Stephenson is The Stephenson Family
Recipe Book; this item is truly unlike
any other as it contains their personal
recipes for cakes (one of which was
baked for the Search Engine’s 10th
Anniversary celebration), alcoholic
drinks and much more. Think, Mrs
Beaton meets James Watt!

There are many more items linked
to the Stephensons - the archive also
houses Robert Stephenson and Co.’s
files and financial documents. We also
learnt of the existence of another
interesting artefact linked to the

PHOTO 4:
The original
location of the
name ‘Silver
Link’, erased
on the outline
drawing.

PHOTO 5:
New location
of the name
- now in the
form of a
nameplate,
rather than
the original
painted-on
version.

YOUNG ENGINEERS

Rainhill trials. John Rastrick was one
of the judges for the trials and his
noterbook contains sketches of all of
the engines that took part and notes
on their performance. Sadly, it was on
loan to the Museum of Science and
Industry in Manchester at the time of
our visit, so we didn’t get to see it.
Another interesting piece from the
early days of railways is a letter
believed to be from the first train
spotter, containing a small sketch of
Locomotion and its carriages, sent by
an eye-witness to the opening of the
Stockton and Darlington railway.
Other gems include the Hackworth
family archive, which was recently
given to the NRM by a descendent of
Stephenson’s contemporary and rival
Timothy Hackworth, and the sketch
book that belonged to the first
locomotive superintendent of the
Great Western Railway, Daniel Gooch. P
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This latter book is absolutely
immaculate and contains sketches for
most of Gooch’s locomotives plus
detailed views of their component
parts. He took the book everywhere
with him to note down or sketch ideas
as they came to him.

The archive also contains a large
collection of railway posters and their
original artworks. We were shown the
delightful (and very famous) ‘Skegness
is so bracing’ poster, looking like the
day it was produced.

Other oddities include carpet
samples from the Flying Scotsman
and other famous trains, plus a huge
range of books, photos (including
large glass-plate originals), railway
timetables and more.

Having whet your appetite, how
can the model engineer make use of
this tremendous resource? There are a
number of options, depending upon
what you want to do:

1. You can obviously turn up in
person (as we did) and access the
archive. The simplest way to do this is
using the microfiche collection, which
is available in the main part of the
Search Engine (i.e. the staff do not
need to go down to the archive to
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PHOTO 6: A
typical outline
drawing from
Search Engine’s
collection -
for Gresley’s
A4 4-6-2
Pacific Silver
Link. Note

the resited
nameplate
position from
centre to front.

PHOTO 7:
The general
arrangement
drawing for the
LNER A4 class
locomotive -
photographed
using the step-
ladder provided
at Search
Engine for

the purpose.

retrieve these materials). The relevant
portion of the NRM website (www.
railwaymuseum.org.uk/research-and-
archive) contains online catalogues of
the drawings which are available and
these can be used to work out what
you would like to see.

If you do plan to request actual
drawings (as opposed to microfiche
copies), then it pays to ask in advance.
It is recommended that you reserve
items at least a week in advance and
up to six items can be reserved, with a
further three items being obtainable
on the day.

One useful tip is that a single
‘retrieval’ request can mean the tube/
box in which the drawings are
contained - such a container may
contain a number of drawings
(including the one you actually want)
and you can ask to see all of the
drawings in the same box; the
advantage being that this would only
count as a single item (and you will
find other useful drawings, related to
the same loco, within the box).

Photography is permitted, for
personal use, though it does require
separate registration. Publication of
photos taken or the use of the

drawings for commercial purposes
(including producing model
engineering drawings for sale),
requires separate permission.

2. You can request copies of the
drawings to be sent by post or e-mail
(one for the bedroom wall?). There is a
charge for this, which varies
depending upon whether you are
looking for a copy of a microfiche
drawing to be sent by e-mail, through
to a scan/print of an original drawing.

Volunteer searches

Prices vary between £7.50 for an
e-mailed digital scan of a microfiche
drawing to £33 + £18 postage for a
full-size print, with other options
in-between. Order forms are
downloadable from the NRM site (see
the ‘copying and copyright’ section).
3. You can pay a volunteer to
undertake your searching for you (in
person, at the NRM). This is known as
the ‘Inreach Service” and costs from
£25 for half a day (the fee goes toward
supporting the NRM archive and not
to the volunteer).

The staff are also happy to arrange
tours around the collection, for
interested parties (model engineering
societies, for example). I would
thoroughly recommend you go on one
if you are located anywhere near local
to the museum.

As a model engineer, the Search
Engine represents an invaluable
resource from which to source ideas
and material on that obscure
locomotive you want to model, and
for which no-one has yet produced
drawings - I have my eye on an 0-4-0
tram engine, for example - or to
obtain fuller details to enhance the
accuracy of a model to be made from
a published drawing. “York is lovely
in the summer”, you can tell your
other half... EIM
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Tower Brid

By John Smith

BOOK REVIEWS

ge Operations Manual

Newly arrived in the EIM editorial
office is this fascinating book on one
of London’s, perhaps the world’s,
best-known landmarks.

John Smith will be well-known to
current EIM readers as the man behind
the useful ‘Tips for Model Engineers’
articles that we run each month - he was
the first new writer to the magazine
secured by Andrew Charman when he
tool over the editor’s chair in January
2018, and John also now joins our editor
in the exclusive club of Haynes Manual
writers — Andrew produced The Steam
Locomotive Driver’s Manual in 2015.

You might think that Tower Bridge is
all about civil engineering, and yes it is,
but partly. There is also a great deal of
mechanical engineering involved,
principally in the originally steam-
powered machinery to raise the two
massive bascules and allow shipping to
pass through the bridge. Any EIM
readers who read the effective preview of
the description of these with features in

the November and December 2018 issues
will know that the text in the book
matches John’s writing style in this
magazine - highly readable but not
lacking in any detail.

Production of the book has clearly
been a passion project as the research has
been extensive, unearthing and using a
host of period illustrations and drawings
that are as fascinating as they are
informative - you really need to see some
of the way-out early designs, from the
most notable engineers of the time, that

were considered for the bridge...

In summary this is an excellent work

that offers plenty to the typical EIM

audience - even if you don’t think you are
interested in Tower Bridge, you likely will

be after reading this.

Published by Haynes Publishing
Tel: 01963 440635

Web: www.haynes.com

ISBN: 978 178521649 7

List price £25.00

BRIDGE

1894 to date

Operations Manual

Eceived just too late, unfortunately
or inclusion in the May issue was
the news that the Society of Model
and Experimental Engineers (SMEE)
is again running its popular ‘Polly’
course this year, starting on Saturday
18th May.

According to the SMEE this is
now almost the only practical model
engineering training available in the
UK and shows participants how to
build a small stationary steam engine
based on Tubal Cain’s (T.D.
Walshaw’s) popular Polly design. At
least 200 people have now enjoyed this
course which demonstrates the basics
of making a small working engine.

Skills demonstrated during the
course include sheet metal work,
boiler making with silver soldering,
turning, reaming, pipe work, tapping
and accurate drilling among others.

Many participants have gone on to

www.model-engineering-forum.co.uk

make larger and more complex
models or to work on larger engines.
Those on the course come from a wide
range of backgrounds - some are
complete beginners, though others
with more engineering experience
have also found taking part in the
course highly beneficial.

The course runs once a month
over six Saturdays and takes place at
the Society’s well-equipped workshop
in South London. Tutors are all
experienced model engineers and
SMEE members.

Details of classes and other SMEE PHOTOS:
training available including the Paul Relf-
milling course, tool grinding course Davies with the
and boiler management training are Polly model
on the SMEE website, www.sm-ee.co. he made
uk. Alternatively details can be had on the 2018
from SMEE Training Coordinator course and the

boiler under

Alastair Wright at courses@sm-ee.
co.uk or on 07415 133048.

construction.
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CLUB NEWS

Mixed fortunes in the clubs

One club loses its track, another extends in this month’s round-up.

COMPILED BY ANDREW CHARMAN

e start this month’s club
round-up on a low note
sadly, with the news, just as

we closed for press (and long after our
diary pages had gone to press)that the
Leeds SME has to vacate its track site
at Eggborough Power Station due to
the sale of the land for redevelopment.

As a result the programme of
running days has had to be deleted as
during the summer club members
will be engaged in dismantling the
existing track.

The club’s ‘Speaker Evenings’
later in the year have been
transferred just down the road to
Drax Power Station Sports and Social
Club. Leeds secretary Geoff
Shackleton promises us an update on
the track situation soon.

Civil engineering

To better news, with a report from
Rob the secretary of the Cardiff MES
on a busy winter that has seen some
serious civil engineering taking place
at the Heath Park track in the Welsh
capital city..

An extension to the ground-level
tracks, providing an additional and
extended loop around the east end of
the present line, requires the 18-inch
gauge electric tramway to be
realigned. This realignment will
eventually include a passing loop at
the halfway point where the new
passenger platform will be located.

The opportunity has been taken to
replace many of the old wooden
sleepers with longer lasting, more
durable cast concrete ones on the tram
line. For the time being, the tram rides
on public running days will run over
half the line only. This change will
allow the running of both of the
Society’s trams, although the smaller
toast-rack type needs some work to
bring into full operation.

All this work required much earth
removal within one section whilst also
widening and building up the
groundwork elsewhere. The task is
ongoing and will keep the members
who are involved in the job busy for
months to come.

It’s not all digging and
wheelbarrowing, however. The
Hunslet 0-4-0 7%-inch gauge steam
locomotive that was kindly donated to
the Cardiff society is being rebuilt
with some critical new parts to the
running gear, the work in the skilled
hands of members.
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ABOVE:
Cardiff is one
of the few
clubs with an
active and
impressive
tramway.

BELOW:
Progress on
the Cardiff
16mm

scale line
includes this
impressive
climb to a new
sectionona
high level.
Photos:
Cardiff ME

The 16mm/ft scale garden railway
at Cardiff has also had some attention
paid to it, in particular a new double
track on a raised level. This will allow
more locomotives to run especially
for the entertainment of younger
visitors and is best viewed from the
new vantage point on the wheelchair/
pushchair friendly bridge that gives
easy access to the centre of the site.
Members run a variety of live-steam
and remote-controlled battery
locomotives on this track.

The OO section of the club is
making steady progress on their
current ‘Broadwell” layout, which
currently is in use on public running
days. A narrow gauge OO9 section has
been added along the estuary whilst
the scenery at the station end of the
layout is all but complete.

At the same time planning has
been in hand for the Society’s 29th
Annual Rally over the weekend of
8/9th June - this event is always
enjoyed by all who attend.

June is a prime month for clubs
holding open weekends with the
emphasis on welcoming visitors and
their locomotives, and one example is
the Melton Mowbray & District MES.
The open weekend on 1st-2nd June is
known as ‘Whissendine 2019’,
basically because it happens at the
club’s track at Whissendine Sports
Club near Oakham in Rutland
(postcode LE15 7EU).

A similar format to previous years
is promised with plenty of
opportunities for running and
operating miniature road and railway
engines as well as displaying
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B MELTON MODEL ENGINEERS
R WHISSENDINE

STEAM SHOW

Saturday & Sunday 15 &

& 2" June

10.30am - 5.00pm

Models and Art & Crafts

Supporting

Whissendme Sports Ciub Ground
Off ABOE Melton Mowbray — Dakham road (LE15 7EU)

LOROS

stationary models, aircraft, model
railway layouts and more. Road runs
are also planned into the village, to

ABOVE:

Whissendene,
more than lust

on Friday and/or Saturday night and
anyone interested in attending can
find out more details through the
club’s website, www.cambridgemes.
co.uk, or by contacting organiser Sean
Brooks on 07926 621670 or at events@
cambridgemes.org.uk

Party time in the Lakes
Perhaps the most celebration,
however, will be going on at the South
Lakeland MES, which in 2019
celebrates 20 years since the official
opening of its track in Lightburn Park,
Ulverston. On Saturday 22nd June the
big anniversary will be marked by an
open day and celebratory event. The
club intends to includes a small
exhibition of work, a display by local
vintage motorcycle clubs and
hopefully some fun events for younger
visitors - more details on the website
at www.slmes.co.uk

Turning to the pleasingly varied
selection of club magazines that
continue to arrive at EIM Towers,
reminds us that of course such open
days and the plethora of public
running now happening (see the diary
pages) are only possible due to much
behind-the-scenes work by the clubs
concerned, and not least the early-

CLUB NEWS

Very big road loco

The latest edition of the Cinderbarrow
Flyer from the Lancaster &
Morecambe MES shows that Martin
Johnson’s 7-inch scale Fowler,
currently being serialised in our
pages, is by no means the only
large-scale steam wagon currently in
build. Club member Adrian Nash
begins to describe the build of his
Foden wagon, which he is
constructing in 9-inch scale.

This will be no minor proposition;
Adrian says he’s always wanted to
build a large model - “when I say
large, I mean very large...” and as a
result he has simply doubled the
dimensions for a 4%2-inch Foden
previously built with his father. The
resultant engine will be six metres
long, two wide and 2.3 metres high,
while weighing in at a mere 2.8
tonnes! In fact it’s so big that Adrian
started construction by building
himself a larger, centrally heated,
workshop. Adrian if you'd like to
write this up for a wider audience, we
would love to hear from you...

Meanwhile there appears to be a
lot going on at the Cinderbarrow
Railway location of the club, from one
member building a mini Land Rover

the local windmill or the furthest aweekend season boiler testing days. We were to a group adding a brand-new Gauge
target, the White Lion Inn! for visiting much taken by a picture from the 1 layout to the club’s facilities.

The club operates a ground-level engines... April edition of The Blower from the We don’t often hear from the
track for 5 and 7%-inch gauge locos Grimsby & Cleethorpes MES, which Frimley & Ascot Locomotive Club,
and will also be serving light BELOW: shows this year’s boiler test day on whose track, the Frimley Lodge
refreshments from its new clubhouse. Super shot 16th March - despite the inclement Miniature Railway, occupies a prime
A barbecue is also promised on from Barry weather a wide variety of locomotives site adjacent to Ascot racecourse. So
Saturday night with attendees Green of the were present for testing, in various we are particularly pleased to be told
encouraged to steam their engines for Grimsby & states of completion. Particularly of forthcoming Open Running Days
extra atmosphere! Cleethorpes noticeable is the impressive ‘Britannia’  on Friday & Saturday, 19th-20th July,

Also opening up to visitors in June | club, taken loco built by Graham Dumbleton - when the club will be welcoming
is the North Wilts MES, holding its from the almost completed but yet to go to the visiting 5in and 7%in gauge
Invitation Summer Rally on 15th and footbridge paint shop. A couple of road locos also ~ locomotives to run on its 1km track.
16th June at Coate Water Country overlooking got their test on the day, and the Running will commence from 11am
Park, Swindon (postcode SN3 6AA). the steaming impression that comes out of the each day and finish around 5pm.

The club’s 7%-inch and 5-inch bay n a busy pictures is very much of a healthy, On Saturday there will be a

ground level railway will be in vibrant club. lunchtime barbecue and limited >
operation, for members and visitors
from other clubs on Saturday and for
the public on Sunday. There’s still
time for visitors to secure an entry to
this event, if they contact Ken Parker
on 07710 515 507 or kenneth.parkerl@
ntlworld.com before 31st May.

A third club looking forward to
hosting visitors this month is the
Cambridge & District MES, which
will be holding its annual Invitation
Day on Saturday 29th June at its track
on the outskirts of the city, just off the
MI11 motorway.

The club boasts a highly scenic
run on its ground-level track, which
includes 7%4, 5 and 3%2-inch gauges
and extends to more than two thirds
of a mile. The clubhouse and its
facilities will be open throughout the
event and the club also plans a
barbecue on Saturday afternoon.
Camping or caravanning is available

boiler test day.
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CLUB NEWS

public running in the afternoon using
the club’s vacuum-braked stock.

Visiting locomotives will require
both boiler certificates and public
liability insurance from their home
club and the club emphasises that as
the track is laid for 3%, 5 and
7Y4-gauge locomotives visiting
engines will need checking to ensure
they meet the club standards for wheel
profiles. More details are on the
website at www.flmr.org and further
information and running slot
bookings can be obtained from Rob
Myles on 07919 406488.

Of course it’s not all about railway
locomotives. The latest edition of the
newsletter from the Model Steam
Road Vehicle Society reminds us that
this club too has its major event of the
year in June, 22nd-23rd to be precise

BELOW: Who
knew that one
could do so
much with
baked-bean
tins? The
spider and

the bird were
worthy runners
up in the
Cambrian ME’s
Chairman’s
competition,
but the raft
made by Steve
Terris won the
day. Photos:
Martin Rant

with the annual rally at the
Tewkesbury Rugby Club in
Gloucestershire. The great gathering
of road engines will include a hog
roast on the Saturday night.

One impressive tiny snippet that
emerges from the latest journal of the
SMEE, the Society of Model &
Experimental Engineers is that the
Society is now its 121st year, — a very
impressive figure... Looking through
the packed journal, with many and
varied groups, talks and training, and
it is clear that the SMEE is in rude
health - long may this continue...

As just one example, elsewhere in
the journal Bill Starling describes his
impressive and unusual model of an
early Burrell traction engine, with a
vertical boiler. The 6-inch scale model
is a recreation of the smallest engine
ever made by Burrells, the firm’s
response to the Locomotives on
Highways Act of 1896 that repealed
the notorious Red Flag Act of 1865
- partly due to pressure from the
embryonic motor car industry.

The Act allowed the operation of
‘light locomotives of less than three
tons and Burrell built something
suitable. Bill built his loco from the
works drawings, which survive - no
photos are known to exist of this
particular engine. Bill if you are
reading this is another that would
certainly make an interesting feature
on this magazine’s pages...

By the way, one aspect of the
SMEE Journal we particularly like is
‘Work on the Table’ - simple pictures
showing current projects, from
stationary engines to restoring
fire-damaged Christmas decorations...

How far will model engineers
travel to get some steaming in? Quite a
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long way according to the latest
edition of the Ryedale SME
newsletter. Reports of recent steaming
days include one on 31st March at
which visitors included Nigel Fraser
Ker, a member of the Sutton society in
Sussex. Apparently he and his son
George made a two-day round trip
from Epsom to visit the Locomotion
museum at Shildon and Castle
Howard on the Saturday and then the
Ryedale club on the Sunday. Nigel
must have liked what he saw as he
intended to make the jounrey north
again for driver training at Ryedale on
2nd June...

Cambrian full of beans
They may still be a very young club
and have no permanent premises but
the Cambrian ME are enjoying an
increasingly busy programme. The
latest holding of the Chairman’s
Birthday Competition took as its
theme a look back at the period at the
end of the Second World War, Martin
Rant tells us.

Members were asked to build an
item of their own choice using only
bean tins and household items, and
constructed using only hand tools.

Judging took place on Monday 4th
March, and was judged by Mr Bill
Jameson from a nearby village. First
place was awarded to Steve Terris for
his excellent raft, and second was a
delightful spider produced by Geoff
Bentley. Steve also took third place
with an extremely attractive bird. The
morning was rounded off with tea and
cakes to end a very pleasant event.

That’s it for this month. Keep
sending your magazines in, but we’d
especially like to see some specific
reports - and some photos! EI
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LETTERS

Stacking measurements causes a pile-up...

Think of the engineer
Inoted Harry Billmore’s tribulations

with successive point-to-point
measurements with sympathy
(‘Measure for Measure’, EIM, May
2019). However, I have little
sympathy for the person who
produced the drawing he was
presumably working to.

It may be taken as a version of
sod’s law that stacked measurements
will all too often result in an
intolerable pileup of tolerances (pun
intentional). Hence good practice
demands that measurements have a
common reference when they are all
travelling in the same direction.

I have to point this out almost
every year to innocent students who
have never worked on the bench or
do not understand the reason for the
strictures on this point in the texts.

John Bauer

The editor replies: A good point well

EVERY SATURDAY
(Weather permitting)

South Lakeland MES public running,
Lightburn Pk, Ulverston, pm

Sussex MLS public running, Beech
Hurst, Haywards Heath, 2-5pm

EVERY SUNDAY
(Weather permitting)
Bournemouth SME public running,
Littledown Pk, BH7 7DX, 11am-3.30pm

Canterbury SME (NZ) Public running
from 1pm at Halswell Domain

Fylde SME Public running at Thornton
Cleveleys from Tpm.

Grimshy & Cleethorpes MES public
rides, Waltham Mill, DN37 0JZ, 12-4pm

Harrow & Wembley SME public rides,
Roxbourne Park, Eastcote, 2.30-5pm

Kings Lynn & District SME, Lynnsport
Miniature Railway, 11am-4pm

Kinver MES public running, Marsh
Playing flds, High St, Kinver DY7 6ER.

Lancaster Morecambe ME public
running, Cinderbarrow Railway, Tarn

Ln, nr Yealand Redmayne, from 10am

Maidstone MES public running, Mote
Pk, ME157SU, 2.30-5pm
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made - perhaps an example of the
end user not really being considered
when the drawing was produced. I
see similar situations in the many
miles I drive by car in my ‘other’ job,
where ‘road improvements’ have
clearly been drawn up in an office by
someone who has never been to the
site to analyse what effect their
‘improvements’ will have!

Trick to avoid a short

eading Peter and Matthew

Kenington’s excellent and
comprehensive article on rust
removal using electrolysis (EIM, May
2019) they mention the possibility of
a short circuit happening.

One of the things I learnt from
my father in the early 1950s is if
there is a possibility that a short
circuit can happen then wire in
series a suitability rated light bulb. In
this setup a 12-volt bulb rated at 48
watts would limit the current to 4

amps in the event of a short.

To increase the current while
de-rusting add further bulbs in
parallel or higher wattage
equivalents, two or three bulbs would
probably be sufficient.

A further benefit of this
technique is that one can monitor the
progress by observing the glow of the
bulb or bulbs used. I generally use car
headlight bulbs that have blown the
dip beam filament - I have a bank of
six bulbs wired via five switches and
this lets me select the current
required easily.

The science of this technique is
that when cold the resistance of the
bulb is low, when hot the resistance
increases. This tends to keep the
current fairly constant which is good
for plating and de-rusting.

This is a very useful technique
when testing a new circuit, as it saves
blowing things up!

Blacksmith Bob

North Wilts MES public rides, Coate
Water Railway, Coate Water Country
Park, Swindon, 11am-5pm

Norwich SME public running, Eaton
Pk, 1-5pm, NR4 7AU

Portsmouth MES public running,
Bransbury Pk, P04 9JY, 2-5pm

Rochdale SME public running,
Springfield Park, Bolton Road (A58),
Rochdale, pm

Southport MES Public running at
Victoria Park 11.30am —4.30pm

Sussex MLS public running, Beech
Hurst, Haywards Heath, 2-5pm

Urmston MES Public running in
Abbotsfield Pk 117am — 3.30pm

Vale of Aylesbury MES Public rides,
Quainton Rly Centre, from 12 noon.

West Huntspill MES public running,
Memorial playing fields, 2-4.30pm

Wigan MES public rides, Haigh
Woodland Pk, School Ln, Haigh,
Wigan, PM

Wirral MES Public running, Royden
Pk, Frankby, 1-3.30pm.
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EVERY TUESDAY
(Weather permitting)

Romney Marsh MES Track meeting,
Rolfe Ln, New Romney from 11am

Bromsgrove SME public running,
Avoncroft Museum of Historic
Buildings, B60 4JR 11.30-3pm

EVERY WEDNESDAY
(Weather permitting)
Bournemouth SME public running,
Littledown Pk, BH7 7DX, 11am-3.30pm

Harrow & Wembley SME members
meeting, Roxbourne Park, Eastcote,
2.30-10pm

Kings Lynn & District SME, Lynnsport
Miniature Railway, 11am-4pm

Ickenham SME public rides, Coach
& Horses pub, Ickenham, UB10 8LJ,
noon-5.30pm

North Wilts MES public rides, Coate
Water Railway, Coate Water Country
Park, Swindon, 11am-5pm

SMEE talk, Rail Safety Management
by David Maidment, Marshall House,
London SE24 OH, 2.30pm

Tiverton MES Running day,
Rackenford, contact Chris Catley,
01884 798370
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York ME Engineering Challenge, North
Ln, Dringhouses Y024 2JE, 7pm

Melton Mowbray MES Open
Weekend, Whissendine Sprts Club,
nr Oakham, Rutland, LE15 7EU

Bristol SMEE Club Day, Ashton Court
Railway, BS8 3PX 7.30pm

Frimley Lodge MR public running,
Frimley Lodge Pk, GU16 6HT, 11-4pm

Northampton SME Public Running,
Delapre Pk, NN4 8AJ, 2-5pm

Plymouth MS public running,
Goodwin Pk, PL6 6RE, 2-4.30pm

Romney Marsh MES Small
locomotive Rally, Rolfe Ln, New
Romney from 11am

Welling MES public running,
electricity station, close to
Falconwood rail station, Kent 2-5pm

Wimborne DSME public running,
Dorset, BH21 3DA, 11am-4pm

Lancaster Morecambe ME members
evening running, Cinderbarrow
Railway, Tarn Ln, nr Yealand
Redmayne, from 5pm

Canterbury SME (NZ) meeting,
Halswell Domain, 7.30pm



Bradford MES Electric loco
competition & running evening,
Northcliffe Woods, Shipley, 7.30pm

Bristol SMEE CNC evening, Begbrook
Soc Clb, Frenchay Park Rd, Bristol
BS16 1HY, 7.30pm

Lancaster Morecambe ME public
running, Cinderbarrow Railway, Tarn
Ln, nr Yealand Redmayne, from 10am

South Lakeland MES meeting,
Pavilion, Lightburn Pk, Ulverston,
7.30pm

TIME meeting, Pipers Inn, 70 Bath
Road (A39), Ashcott, Somerset TA7
9aL, 7pm

Portsmouth MES club night,
Members ME projects, Bransbury Pk,
Portsmouth PO4 9JY, 6.30pm

Rochdale SME model competition
night, Castleton Comm Cntr,
Rochdale OL11 3AF, 7pm

Tiverton MES meeting, Old
Heathcoat comm ctr, contact Chris
Catley, 01884 798370. 7.30pm

Lancaster Morecambe ME 40th
Anniversary Party & Exhibition,
Cinderbarrow Railway, Tarn Ln, nr
Yealand Redmayne, from 2pm

Cardiff MES Welsh Locomotive Rally,
Heath Park, 1pm-5pm

Bedford MES public running,
Summerfields' Railways, High Rd.
Haynes MK45 3BH, 10.30am-3.45pm

Bracknell RS public running, Jocks Ln,
Binfield Rd, RG12 2BH, 2-6.30pm

Bristol SMEE public running, Ashton
Court Railway, BS8 3PX 7.30pm

Cambridge MES Public Running,
Fulbrooke Rd, CB3 9EE, from 1,30pm

Canterbury MES public running, Brett
Quarry, Fordwich, 2-4pm

Harlington Loco Society public
running, High St, UB3 5ET, 2-5pm

Hereford SME public running, Broomy
Hill, HR4 OLJ, noon-4.30pm

Leeds SME public running,
Eggborough Pwr Stn, DN14 0UZ, from

Details for in

least

including the full

&

in compiling this dia
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JUNE 2019 DIARY (continued)

9  Plymouth MS members day, Goodwin

Pk, PL6 6RE, 12-4pm

10 Bedford MES Short Talks Evening,
‘Canals, Opticians, WhizzBangs,’
Summerfields Miniature Railway
MK45 3BH, 7.30pm. Contact
meetings@bedfordmes.co.uk

10 Otago MES (NZ) general meeting, 1

John Wilson Drive, St Kilda, Dunedin,

7.30pm

12 St Albans MES meet, canal boat

President No 195 by Richard Thomas,
Christchurch Ctr,High Oaks, AL3 6DJ,

7.30pm

15 Cardiff MES Steam Up & Family Day,

Heath Park, 1pm-5pm

15 Northampton SME Club run, Delapre

Pk, Northampton, NN4 8AJ, from
noon

15 York ME Exhibition night, North Lane,

Dringhouses Y024 2JE, 7pm

15 LittleLEC 2019, Bracknell RS, Jocks
16 Lane, RG12 2BH

15 North Wilts MES Invitation Summer

16 Rally, Coate Water Railway, Coate
Water Country Park, Swindon

16 Bristol SMEE public running, Ashton
Court Rly, BS8 3PX 7.30pm

16 Plymouth MS public running,
Goodwin Pk, PL6 6RE, 2-4.30pm

16 Rugby MES public running, Onley Ln
CV225QD, 2-5pm

Field, WD4 9DA, 10am

16 Tiverton MES Running day,
Rackenford, contact Chris Catley,
01884 798370

16 Welling MES public running,
electricity station, close to
Falconwood rail station, Kent 2-5pm

16 Wimborne DSME public running,
17 Dorset, BH21 3DA, 11am-4pm

19 Bristol SMEE Midsummer Mayhem,
Ashton Court Railway, Bristol, BS8
3PX 7.30pm

19 Grimsby & Cleethorpes MES meet,
Waltham Mill, DN37 0JZ, 7.30pm

16 St Albans MES club running, Puffing

19 Leeds SME Mid-Summer steam-up,
Eggborough Pwr Stn, DN14 0UZ,
12.30pm-late

21 Rochdale SME general meeting,
Castleton Comm Cntr, OL11 3AF, 7pm

22 Pimlico Light Railway junior training,
Pimlico, Brackley, NN13 5TN

22 South Lakeland MES Open Day &
20th Anniversary, Lightburn Pk,
Ulverston, 10.30-4.30pm

22 Model Steam Road Vehicle Soc Rally,
23 Tewkesbury Rugby Club, GL20 5PG

23 Bedford MES public running,
Summerfields’ Railways, High Rd.
Haynes MK45 3BH, 10.30am-3.45pm

23 Bristol SMEE Club Day, Ashton Court
Railway, BS8 3PX 7.30pm

23 Cardiff MES public running, Heath
Park, Tpm-5pm

23 Guildford MES Stoke Park Railway
open day, Stoke Park, Guildford GU1
1TU, 2-5pm

23 Harlington Loco Society Teddy Bears’
picnic, High St, Harlington UB3 5ET,
2-5pm

23 Hereford SME public running, Broomy
Hill, HR4 OLJ, noon-4.30pm

23 Pimlico Light Railway public running,
Pimlico, Brackley, NN13 5TN

23 ork ME Open Day, North Lane,
Dringhouses Y024 2JE
25 Wigan MES meeting, Ince Methodist
Church, Manchester Road, Ince,
Wigan, WN1 3HB 7pm
26 St Albans MES club running, Puffing
Field, WD4 9DA, 1pm
27 Lancaster Morecambe ME public
running, Cinderbarrow Railway, Tarn
Ln, nr Yealand Redmayne, from 10am
29 Cambridge MES Invitation Day,
Fulbrooke Road, Cambridge, CB3 9EE
29 Romney Marsh MES Midsummer
Track meeting & BBQ, Rolfe Ln, New
Romney from 12 noon
29 York ME Club Maintenance Day,
North Lane, Dringhouses, York
Y024 2JE, 7pm

29 Southport MES Open Weekend,
30 Victoria Pk, Rotten Row, PR8 2BZ,

30 Bristol SMEE public running, Ashton
Court Railway, Bristol, BS8 3PX
7.30pm

30 0Otago MES (NZ) running day, 1 John
Wilson Drive, St Kilda, Dunedin,
1.30pm

30 Welling MES public running,
electricity station, close to
Falcanwood rail station, Kent 2-5pm

o Gear cutting -

battery diesel

GComing next month in

alternative approach
o Detailing the

@ Annealing brass
...and much more for model engineers

July issue on sale 20th June

Contents correct at time of going to press but subject to change

in e dark.
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How o build
F Mu\ncaster
Engine '

3 Excellent winter project
for novice engmeers

"’E THE SMALLER SCA'

GA ENGI
INEERING T 2",-INCH AND GAU

POWERED TOWER BHII

Simple machining - creating swarf Apr 15

Shortening small screws, Aug 36

(Making a) spark arrestor Jul 24

Southern Federation AGM May 39

Start here
Smokeboxes Jul 13, Superheating Aug 15,
Slide or piston valves Sep 16, cylinders Oct
13, Lap & Lead Nov 25, Regulator Dec 23,
Priming Jan 17; Con & coupling rods Feb
17; motion Apr 37, slip-eccentric valve gear
May 12

Sweet Pea Locomotive Rally Aug 08;
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Talyllyn Railway workshop visit Aug 22
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Tips for model engineers
Using toolmakers buttons Jul 12, Measuring
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Tower Bridge original operating technology

Nov 26, Dec 20
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Versatile rolling stock storage Sep 25

Walschaerts valve gear Aug 30, Oct 33, Jan
18; May 27

Water-tube boiler for Clishay Jul 20

What went wrong? Feb 35, Mar 36, May 12
Wheel building at Ashley’s Mar 08

Wilton Model Engineering Show May 38
Workshop design, Feb 25
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Model Engineering Supplies -
5 | .A

v

We ship anywhere ff the world www tracytools.com -

PRODUCTS

+Taps and Dies +Endmills Acme |

*Centre Drills *Lathe Tooling Taps Drills HSS

+Clearance Bargains *Reamers

*Diestocks +Slot Drills

*Drill sets (HSS) *Specials

hoxed *Tailstock Die Holder Taps &
Drills +Tap Wrenches Reamer Dies

*Drills set (loose) HS *Thread Chasers

UNIT 1, PARKFIELD UNITS, BARTON HILL WAY, TORQUAY, TQ2 8JG
Tel: 01803 328 603

o Tracy TO O]_S T.t] _ rax 01808328157

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

The

Steam Workshop

Now Incorporating D.Hewson Models

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

5” Sapphire 3 1/2" King Arthur
s 5” LMS Jubilee g

4" Durham and
North Yorks

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

By Enthusiasts
For Enthusiasts

07816 963463

www.steamworkshop.co.uk
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INTRODUCING THE LATEST RIVETING TITLE FROM SLEDGEHAMMER ENGINEERING PRESS LTD.
‘RIVET LAD More Battles With Old Steam Boilers’

This latest book chronicles Alan’s story from leaving
Phoenix Boiler Makers and establishing his own firm:
H.A. McEwen (Boiler Repairs) on the 4th August 1968. In
those early days Alan battled with a great variety of old
steam boilers in town and country, where he met some
extremely interesting and rather bizarre characters. The
book is hard back and contains 128 pages of text and
numerous amazing photographs.

PRICE: £25.00 including postage to UK addresses.

Alan’s earlier book: RIVET LAD — Lusty Tales of Boiler Making in the Lancashire Mill Towns of the 1960s was published in September 2017
and is now reduced to £30 inc postage & packing to UK addresses. Our other three books are £16.00 EACH inc postage to UK addresses

- »< SPECIAL BUNDLE OFFER ><

*“ﬂﬁ The two RIVET LAD books can be purchased together for £50 including postage and packing to
: UK addresses. Overseas postage: Europe and the Republic of Ireland £5.00. Australia, Canada,
USA and the rest of the world £7.50.
: _ We accept payment by debit/credit card, cheques, cash and postal orders made out to
" SLEDGEHAMMER ENGINEERING PRESS LTD. HISTORIC STEAM
JSS%ZRENS'EONNS To place an order please telephone 01535 637153 / 07971 906105. BOILER
PACKHORSE All our books can be ordered on our website www.sledgehammerengineeringpress.co.uk EXPLOSIONS
TRAILS or email: lankyboilermaker @ btconnect.com.
SHmisTINE McEwEN World From Rough Stones House, Farling Top, Cowling, North Yorkshire, BD22 ONW.

e Ten @1

ALAN MCEWEN

Please re-fresh your website browser,

@s mg?\gﬂg 'SeeWabsﬂebruptodal;a;nfo. ® | | X;\VE STEAM MODELS LTD

| |\ \( [ [( \ l—\\ |\I[. \:]l—( ﬁ z

Ready to go
‘within 4 weeks

Choice of colours.
All steel.
3 motors.
24v.
Lights.

Two tone horns.
Choice of
Control systems.
Add Cranks & Rods.

Also available “All New” ®
L1} Phone - 01332 830 811
7‘1‘(49 Neptune 4 (4 Motor) : .. : Email - info@livesteammodels.co.uk P ian
S 3 or visit
Unit D7, Haybrook Ind Est, Halesfield 9, Telford, Tf7 4QW e I = §
Shop open Mon to Fri 9.00am ta 4.00pm

ocomotives, Coaches & Trucks all on displa Www.a metrains-co- u k :

{See website for products & updates)
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MAXITRAK.COM (mmer) ‘ ii AL

The best of model rail and road BhRRER ) SUPPLIER SERVING THE
' 116 WELDED ! MODEL ENGINEER
E\ BOILER | "‘LWT“\'\ ¢ BOILER MAKING, SOLDERING,

moN BRAZING AND WELDING

BRAZING AND SOLDERING
BRAZING AND
SOLDERING by Richard Lofting
. £14.99 +£3.13 p&p
&
MODEL BOILERMAKING
by G.L. Pearce
£4.95 +£1.65 p&p

Lo U MODEL BOILERS AND
bl BOILERMAKING
i by K.N. Harris
£14.95 +£2.71 p&p

T1/4" SEBCRRI
. FROM 12,350

MODEL LOCOMOTIVE AND
MARINE BOILERS
by Martin Evans
£12.95 +£2.71 p&p

MODEL LOCOMOTIVE
LOCOMOTIVE ~  BOILERMAKING
BOILERMAKING . by Alec F. Farmer

71/4 Balluplng RECI A 1, 7695 +c271 pa
ARG IR "'~  SOLDERING AND BRAZING
- by Tubal Cain
10 /1l Larkstore Park, Lodge Road, Staplehurst, Kent, - . £7.95 +£2,07 p&p
TNIZ 00Y Tel ;: DI380 833030 Email : info@maxitrak.com ) =& R iae

by Richard Lofting SOLDERING, BRAZING

= & WELDING
WELDlNG £14.99 +£3.13 p&p AManaat ot a.‘
N SOLDERING, BRAZING AND
Bl WELDING
g by Derek Pritchard
£14.99 +£2.71 p&p

UK postage only. Overseas please enqwre ;
WE ALSO STOCK BOOKS COVERING:

Boilermaking

Casting & Foundry Work
Clockmaking

Electric Motors

Garden Railways
Marine Modelling

Hot Air Engines

In Your Workshop
Lathe Work
Twn |HF 24V M[I’[DI"S Model Engineering
Chain drive to both axles Model Steam Locomotives
Raller hearings Model Steam Road Vehicles

Standard & Narrow Gauge Railways |
Tractors & Stationary Steam Engines

SEE OUR WEBSITE FOR FULL DETAILS

F840 ORDER NOW

inc VAT www.teepublishing.co.uk
WWW phuenixlucus.num - 01704 546 857 fTEEPubiishingLTD CALL 01926614101 W @TEEBookshop

CNC wheels and axles
Disc brake and calliper
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Gri POLLY MODEL ENGINEERING LIMITED
v At We don’t just make the best 5” steam loco kits,
We have a wide range of 5” gauge designs &

We're quite active in 7 % too!

Jels or

Whether it is fine scale d gauge narrow gauge

Drawings, castings, laser cut parts and much more

‘Whatever your needs contact Polly
Catalogue available £2.50 posted and enquire for further details or visit our website where you will find other Polly Locos,
Kits, drawings and castings for scale modals and comprehensive ME Supplies,

P> Polly Model Engineering Limited  www.pollymodelengineering.co.uk
m Atlas Mills, Birchwood Avenue, Tel: 0115 9736700 Find us on [}
Long Eaton, Nottingham, NG10 3ND email:sales@pollymodelenginegring.co.uk

e
HORLEY
MINIATURE LOCOMOTIVES /4

77" Drawings and castings 5
Dock tank
BR STD Class 2 2-6-0
BR STD Class 2 2-6-2T
BR STD Class 4 2-6-4T
BR STD Class 5 4-6-0
BR STD Class 7 4-6-2
BR STD Class 9 2-10-0

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

HORLEY MINIATURE LOCOMOTIVES LLP
Phone: 01293 535959 E-mail: hml95@btinternet.com

Castings only
Ashford. Stratford. Waverley.

74" Castings only
Dart, Roedeer. Green Queen

www.horleyminiaturelocomotives.com

PARKSIDE ELECTRONICS

www.parksiderailways.co.uk 01282 613646
Southfield St, Nelson, Lancs, BB9 0LD

DC British made motors designed for 5 and 7.25” gauge.
Speed controllers with a host of extras and options.
8mm, 3/8” & 1/2” pitch chain and sprockets.

1 Module gears for axle mounting motors.

Large range of compression springs for suspension.
Entering into the ready to
run realm of 5” gauge
with our new self con-
tained starter chassis and
small 4 wheel loco - ELF

INSURANCE FOR CLUBS SOCIETIES & INDIVIDUALS

Club & Society Public Liability automatically includes all members
anywhere in the UK or Europe without extra charge.

Road Traffic Act insurance for miniature road vehicles
Models & Home Workshops, Road Trailers, Portable Track,
Personal Accident, Directors & Officers
Boiler Testers Professional Indemnity
Modelling & Model Engineering Businesses
Commercial Miniature Railways up to 2ft gauge
PLUS
Vintage Tractors, Stationary Engines, Traction Engines, Motor Rollers
Lorries & Low Loaders, Steam Cars, Memorabilia & Collectables
and, of course, Home Buildings & Contents and Cars

Insurance for
Modellers and
Model Engineers

‘f‘r |°/|'1LI

%\\ v ey

Please contact us for details
Suite 6D, The Balance, Pinfold Street, Sheffield S1 2GU

Tel: 0114 250 2770 www.walkermidgley.co.uk

Walker Midgley Insurance Brokers is a trading name of Towergate Underwriting Group Limited
Registered in England No. 4043759 Registered address: Towergate House, Eclipse Park, Sittingbourne
Road, Maidstone, Kent ME14 3EN. Authorised and regulated by the Financial Conduct Authority

M|
IIH
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HERCULES LOCO
Transport to the
track in parts and
assemble on the
rails in minutes!

6kg

1.2mm steel body

12kg
Chassis with digital
control board,

2x 11kg

i Bagies
with 4150w mictors

2x 12kg

Batteries

Ride On Railways
UK manufacturer of
5” and 774" gauge
railway equipment.
Tel: 01708 374 468 » www.rideonrailways.co.uk

Routout cnc +
Tiggy v o0

www.routoutcnc.com

CNC MACHINES
FOR SALE
From small desktop
to large industrial

T: 07811 768382
E: apmodelengineering@gmail.com

AP Model Engineering
supplies the largest range of

battery electric diesel outline machines
ready-to-run locomotives, Starting from £500
locomoative kits, riding cars, rolling
stock and accessories in 5" scale, M AICEZ>I<—| ISI\IC;\?\/S:{EI’ED
/0 1/n H
74" scale and 37" scale. Quality CASH PAID

products at affordable prices!

R ® 07738 271770
www.apmodelengineering.co.uk
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Alec Tiranti Ltd.

Tel: 01635 557 430)
enquiries@tiranti.co.uk
Centrifugal Casting & Mould Making Machines,
White Metal Melting Pots, Hand Casting Alloys.

27 Warren 5t, London W1TSNB & 3 Pipers Court, Thatcham RG19 4ER

Web: wwwitiranti.co.uk — we are also on Facebook and You Tube

INVITING ENTRIES | THE TRANSPORT SALE | 24 SEPTEMEER 2019

AUCTION LOCATION
Dreweatts

Donnington Priory
Newbury, Berks. RG14 2JE

ENQUIRIES
Michael Matthews
+44(0) 01404 47593
mmatthews@dreweatts.com
dreweatts.com
A MLEC gold medal winning model of a 5 inch
gauge Britannia class 4-6-2 tender locomotive
‘Hereward the Wake’” No 70037 DREWEATTS
Sold for £15,000 EST. 1759

GB BOILER ‘’ccovonves o
SERVI CE TRACTION ENGINES etc.

MADE TO ORDER
Constructed to latest European Standards
7'4" Gauge and P.E.D. Category 2 Specialist

Enquiries, prices and delivery to:
Coventry 02476 733461 / 07817 269164
Email: gh.boilers@sky.com

MANUFACTURES OF LIVE STEAM
LOCOMOTIVE KITS IN GAUGE 1

Scale,

10mm : 1t

Production for 2019
LMS 2P, LMS Roval Scot &
rebuilts, plus detail castings,
spare parts, line side
accessories & other loco kits,
see website for more details

www. barrettsteammodels.co.uk Tel no. 01922 685889
Works:-47a Coronation Rd, Pelsall, Walsall. WS4 IBG
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THE MOST VERSATILE TOOL FOR TURNING & FACING

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

Spare inserts £6.86 each for 8-10mm tools, £7.99 for 12mm.

SPECIAL OFFER PRICE £39.20

very strnng 100° corners are rigid enough for rough or irrtsrmiuent
turning. The insert is mounted at 75° to the lathe axis. 10mm sq section
(for CCMTO6 insert) and 12mm section (for CCMTO9 insert). \‘J 9

SPECIAL OFFER PRICE £39.90

PROFILING WHEELS or SHAPING AXLES & PILLARS?

If you need to create complex shapes, our SRDCN button tool is invaluable. The
10mm square shank holds a 5mm dia cutting insert, and gives great versatility,
superb strength and excellent tool life. The late Mr D Hudson of Bromsgrove SME
used these tools for many years to profile the special form of
tyre treads for his self-steering wheel sets with great &5
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 to small di t: P its
when using a tailstock centre. It can also profile back-angles. iz
The NJ17 insert cuts steel, stainless, cast iron, phosphur\
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

B Here's your chance to own a top quality boring bar which
BarBia. | Min uses our standard CCMTO6 insert. Steel shank bars can
8 mm 10 mm generally bore to a length of approx 5 times thein
diameter. Please state bar dia required - 8, 40, 12 on
Abdiiial Zom Spare Inserts just £6.86 each.
12 mm 16 mm
i6mm | 20mm | SPECIAL OFFER PRICE £42.58

INTRODUCING THE GROUNDBREAKING
NEW KIT-QD PARTING TOOL!

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

SPECIAL OFFER PRICE £69.50
EXTERNAL THREADCUTTING TOOL

These tools use the industry standard 16mm 'laydown'
3-edge inserts. With tough, tungsten carbide inserts,
coated with TiAIN for wear resistance and smooth cutting,
threads can be cut at very slow speeds if required. Tools
are right hand as shown. 55° or 60° insert not included -
order separately at £13.65. See our website for more 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 available.
55° or 60° insert not included - order separately at £11.37.

See our website for more info. b

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 AD02|
self-centring TIN coated drilis are alco available to order individually in Metric]
and Imperial sizes. Please see our web site for details and to place your order|

Please add £3.00 for p&p, irrespective of order size or value
N VisA
e~ Electron
(&) B [

GREENWOOD TOOLS

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

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

EEIEENG  BACK ISSUES |
inMini JMACHINE
auire | TOOLS LIMITED _  Tel: 01780 740956
Vol. 1 No. 1 (Apr 1979) to Vol. T8 NO. 6 (DEC 1996) .....cuuuuuummmmmrssssssserersessssssssssnns £2.20 each
Vol. 18 No. 7 (Jan 1997) to Vol. 2 No. 4 (Oct 2000) £2.40 each Precision machines made in Germany

Myford 7 & 10 Lathes
Small Milling Machines

Vol. 22 No. 5 (Nov 2000) t0 Vol. 28 NO. 3 (S€P 2006) ....eeuuuuummmmeeeeeererresessssssmsnnnns £2.60 each

nes e
Vol. 28 No. 4 (Oct 2006) to Vol. 30 No. 6 (Dec 2008)... for thEERERR N cer!

(

( ..£2.70 each
Vol. 30 No. 7 (Jan 2009) to Vol. 18 No. 6 (Jun 2011)....

(

(

..£2.95 each
..£3.10 each
..£3.30 each IMPORTERS FOR

£3.50 h
e VEfreguIarly ship worldwide
Please contact us for stock
levels and more technical detail

All of our prices can be
- found on our website

sales@emcomachinetools.co.uk
www.emcomachinetools.co.uk
ADVERTISERS’ INDEX

Vol. 33 No. 1 (Jul 2011) to Vol. 34 No. 2 (Aug 2012)....
Vol. 34 No. 3 (Sep 2012) to Vol. 36 No. 6 (Dec 2014)...
Vol. 36 No. 7 (Jan 2015) to Vol. 38 No. 2 (Aug 2016)
Early issues may be facsimiles (Photocopies - not origin
Individual issues postage (UK) — quantity/cost 1/£1.35 2-3/£1.75 4-5/£2.35 6-12/£2.95
ANY 12 ISSUES pre-1997 for £21.00, 1997-2006 for £28.00, 2007-2012 for £32.00
BOUND VOLUMES (All subject to availability - no stock of Volume 1):

Volumes 2-19 inc. £32.95 (F) each, Volumes 20, 21 & 22 £35.95 (F) each

Volumes 23-25 inc. £38.95 (F) each, Volumes 26-37 £42.95 (F) each

All volumes, Unbound, Loosebound or Bound are subject to availability

UK Postage £5.95 per volume. Order over £50.00 sent free. Overseas postage please enquire.

ORDER NOW www.teepublishing.co.uk or Call 01926 614101
TEE Publishing, The Fosse, Fosse Way, Nr. Leamington Spa, Warks. CV31 1XN

i
s WA RECN /\

CASH

Distance no object
Please contact John on

LASER CUTTING

CNC Folding and Machining
Fabrication and Welding

Meccano Spares

50 www.engineeringinminiature.co.uk

All Locomotive & Traction Engine parts.
Your drawings, E-files, Sketches. = iy ) ‘
stephen@laserframes.co.uk Reproduction & Original Abbots Model Engineernng ............c..cccoo...... 46
0754 200 1823 . NecTirant.... 4
01423 734390 Meccano Parts eCTiant. ... 9
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0de _ i ‘ o
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Birmingham, B14 5AX Greenwood TOOIS Ltd ..o, 49
Tel/Fax; 0121 624 0302 Home & Workshop Machinery...................... 52
E-mail: sales@mallardmetals.co.uk Horley Miniature LOCOMOLVES ...........cvovveinin 48
Worldwide mail order ltems Mail Order Ltd ......cocoovvvvviiiiis 50
JimMarshall ..o, 50
www.mallardmetals.co.uk
Laser FramesS.......ccoovvviiioiiiiiiiices 50
Supplier of all Ferrous & Non- Live Steam Models Ltd.......o.coovvorvierreirin, 46
Ferrous Metals Macc Model ENgineers........o.ocoovvviiiiiiinnns 50
NO MINIMUM ORDER Mallard Metal Packs............cccvcvivvvivenrn, 50
m m m m CATALOGUE AVAILABLE: Please send Maxitrak Lid.........ooooviiiiiiis 47
address details with 3 First Class Stamps Meccano Spares ...
MAYFIELD, MARSH LANE, SAUNDBY, ocano Spares 2
RETFORD, NOTTS, DN22 9ES < Midland LOCO WOMKS ..v...ovvvvv 6
Tel/Fax: 01427 848880 Model Engineering SUpPHIES ..o, 50
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I[;lIEISbElu[I)EMILLBSRSIi:OI:T{IDEFELIfIEST'CI' 3 Pro Maching TolS Ltd.......................ovvvvre 50
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Send photos to ROUIOUE CNC oo 48
MODEL ENGINEERING PRODUCTS (Bexhill) | value@webuyanysteam.com gl‘vjf ChfeST MOdEe‘S Ld...... ST -42
. edgehammer Engineering Press Ltd............
www.model-engineering.co.uk | to see what we would pay - . e
) : i ) or call us on ation Road Steam ..o, 57
E: modelengineerssupplies@gmail.com |
. 0115 677 0347 Stuart Models (UK) Ltd.........cooooviiviiiiii, 2
] ManUfa?turer of Sinch Q_aUQe Suffolk Steam Ltd . 50
diesel outline battery electric locos L
and accessories webuyanyworkshop.com Tee Publishing Ltd .....ooooooiviiis 47,50
T ——_——— Loaking o sali? Sand pholcs 1o, ey The Steam Workshop Services Ltd............... 45
value@wnblysnyworkshop. com
mmm=m 17 SEA ROAD, BEXHILL-ON-SEA | “ 1 E gissgniplaonimd E:ﬂ% Tracy TOO“S L 45
i) EAST SUSSEX TN40 TEE Walker Midgley INSUrance ............c..cccoov..... 48

Please mention Engineering in Miniature when contacting advertisers



STATION ROAD STEAM

ENGINEERS - LINCOLN
LOCOMOTIVE BUILDERS - BOILERMAKERS

Full-size and miniature engines of all types bought, sold and part-exchanged

5 INCH GAUGE LMS CRAB ST A T TN 5 INCH NARROW GAUGE SHAY

y e g = - 5 INCH GAUGE LNER B1 (reiey : TS A
Silver medal winning 5 inch gauge Crab, highly detailed, particularly well-built BI to the Martin Evans design, the work of a Exhibition gquality two truck Shay, a large engine in this
fit and ﬁnlsh‘of_molmnw_t)rk and valve gear excellent man from a three generation engineering family with interests from gauge, nearly seven fect long. Beautifully buiﬁi_l, the three
throughout. Swindon Boiler, the engine is unsteamed steam 1o veteran cars to clocks. The engine has been on display for cylinder engine runs like a sewing machine. Finely de-
from new, in ex-works condition £17,500 many vyears, it is in excellent cosmetic and mechanical oo tailed with working lamp, steam pump and chime whistle

Recently recommissioned, with new boiler certification £7,500  installed alongside fircbox under the cab. Ride on bunker
< seat, built 2004, 130psi working pressure. £14,750
= -

5INCH GAUGE GWR 14XX - 3 e

We sold this engine a couple of years ago, it’s recently 5 INCH GAUGE SOUTHERN L1 4-40- 4 INCH SCALE BURRELL TRACTION ENGINE
come back into stock. A heavily reworked kit engine, it Exceptionally well-built Southern L1, based on LBSC’s well-proven A well-built 4 inch scale Burrell agricultural engine,
steams and runs well. Paintwork is reasonable, although “Maid of Kent” design with much added detailing. Completed in 1998, meticulously maintained by its last owner (there’s even
adorned with rather offensive red boiler bands. The the engine is unsteamed from new. Boiler has had a twice working a tool for removing the fusible and throatplate plugs for
usually rather crude looking motionwork has been bulled  pressure hydraulic test, the engine runs beautifully on air with crisp,  the annual boiler inspection). Nicely turned out in ma-
up to a decent finish, overall standard of assembly 1s square exhaust beats, nearly inaudible when running notched up near  roon with vermilion wheels, two speed with differential,
good. £3,450  mid-gear. £8,750  rubber tyres. £14,950

We keep a large, constantly-changing stock of second-hand in all scales and gauges.
We are always interested in buying engines - from part-built through to exhibition-winning models.

NEW BUILD LOCOMOTIVES
“STAFFORD” & “FELDBAHN"

We build a range of narrow gauge inspired locomotives in a variety of styles
and sizes - from 5 inch gauge engines that it into an estate car up to 10 1/4 inch
gauge engines weighing over half a ton - suitable for all applications, from
small garden railways to large commercial operations. Designed and built at our
works in Lincolnshire, see our website for full specifications of the entire range,

PARTS SHOP

We manufacture an ever-growing range of parts and accessories.

safety valves
mechanical lubricators
whistles

vacuum brake valves
reverser stands

fusible plugs

narrow gauge castings
Boilers

For more information please visit
our website

. Engines bought outright, or we on sale basis, or pu a finde e if you put
us in touch with an engine which we later pur : spection by appointment.
Please do contact us, even if all you have is a ramour of an engine being available!

For full details, high resolution photographs and video see our website
Unit 16-17 Moorlands Trading Estate, Metheringham, Lincolnshire LN4 3HX - visitors welcome by appointment
email: info@stationroadsteam.com www.stationroadsteam.com tel: 01526 328772




'Ljr-f_lfOf MEAND WORKSHOP MACHI.
s J' Genuine Used Machines & Tooling

144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 5HS
Tel: 0208 300 9070 - Evenings: 01959 532199 - rox: 0208 309 6311 K3
www.homeandworkshop.co.uk « sules@homeandworkshop.co.uk
Opening Times: Monday-Friday 9am-5.30pm = Saturday Morning 9am-1pm
10 minutes from M25 - Junction 3 and South Cilcu1ur AZDS

l\_r b '?V

/ 4 5 I Stanier 55mm preusmn'sw'l;él
Harrison Groduote o : _machine vice from NEW ZEALAND
wood lathe o Finest Engineering' :

Myfurﬁ Suﬁler 7
lathe hardened hea'i

T : - ASra.,
Kerr/ﬁ;peed T B - . Myford Super 78 lothe
{ImcK geared) dnll 1= o W ; seen on 'The Repair Shop' -

Union 12" pedestal
grinder .

R collets 14" 3/8" 14" 5/8"
Robland (Startrite) X26 combination Myford dividing heads; choice!
woodworking machine. Nice! £2250 Harrison L5 L5A L6 travelling
Emco Unimat SL lathe immaculate! £245 steadies special £40 each =
Emco Unimat accessories Boxed! Colchester student travelling steadies side [l e | 12°%12°x 24"
Worden grinder part built + motor £245 and bottom mount special £40 each TR, ﬁ"ﬂh plates
Startrite 275 12saw bench cutsupto 4 1/8"  Colchester Bantam 2000 fixed steady =
K & _ thick! £1275 £375
]‘““{h e!l"!lﬂ Ve i Sl 123 blocks £30 each Cclthes'ger Student ?800 [ Master
+ dop lathe i R8 collets 6mm 10mm 12mm 16mm set £40 2500, Triumph, Mastiff fixed steadies

Scheppach Basato 3 & Record
BS300E bandsaws

3 metre bar rack £145

Record No2 & No3 bench vices £20 &

30 each More details on Web Si
£30 each More details on Web Site WndkmElISU

wood lathe

TrLl EGermn} Y . -
14H 1 on/off switch f ; g‘JlEIhES,EP:i sleuth;s o fit
- - = = 3 10" pedestal =% tudent, Master, Bantom =
mwan e

Seh A : S : SHIPPING i !
mmm’”’mﬂngm yford Su gorbip o e e 1-_ n Ejﬂ[ I-’.‘SAE



