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Proxxon precision for 
detailed work
Proxxon precision for 
detailed work

Ko
mpetenz

Par tner

Prices include VAT and may be subject to change without notice

For the full Proxxon catalogue call 03332 406967 
or visit brimarc.com/proxxon

1  Handwheels with zero adjustable scales,  
1 revolution = 1mm, 1 division = 0.05mm.

2  Continuously variable speed from 5,000 - 20,000rpm, 
perfect for even the smallest milling cutter.

3  Cutter clamping in MICROMOT steel collets, triple slit 
and hardened,   from 1 to 3.2mm.

4   Stable aluminium table – size 200 x 70mm.  
Both axes are fitted with adjustable dovetail slides, 
X-Y travel of 134 and 46mm respectively.

5  Stable cast iron base.

6  Supplied complete with stepped clamp  
blocks of steel.

video online

Buy from your Proxxon Kompetenz retailer
Axminster Tools & Machinery, High Wycombe, HP12 3HZ. 01494 885480

R W Mortens Ltd, Ilkley, LS29 9DZ. 01943 609131

MacGregors Industrial Supplies, Inverness, IV1 1SN. 01463 717999

Power Tool Centre, Liverpool, L3 8HY. 0151 2071400

Yandles, Martock, TA12 6JU. 01935 822207

Toolite, Mitchledean, GL17 0SL. 01594 544521

The Carpentry Store, Naas, Ireland. 045 883088

Axminster Tools & Machinery, North Shields, NE29 7UJ. 01915 005966

Axminster Tools & Machinery, Nuneaton, CV10 7RA. 02476 011402

Hobbies Ltd, Raveningham, NR14 6 NU. 01508 549330

Snainton Woodworking Supplies, Scarborough, YO13 9BG. 01723 859545

Axminster Tools & Machinery, Sittingbourne ME9 6QP. 01795 437143

Beesleys, Swindon, SN2 1BB. 01793 538847

Axminster Tools & Machinery, Warrington, WA2 8NT. 01925 595888

Christopher Hall Ltd, Woking, GU23 7LG. 07836 205152

Barnitts Ltd, York, YO1 8BW. 01904 625601

1

1

1

2

3

4

35

6

3 Piece Tungsten 
Milling Cutter Set
£21.96   Code 327116

PM 40 Precision Steel Vice
£53.96   Code 474981

MS 4 Machine Vice
£15.96   Code 486352

£304.96 Inc.vat  Code 371104
Proxxon MF 70 Milling Machine
•  Variable speed motor 5,000-20,000rpm 100W
•  Cast iron base
•  Work clamping kit supplied
•  Wheel graduations 0.05mm, with adjustable zero
•  Fully adjustable dovetailed slides
• Vertical travel 80mm
•  A range of accessories is available

Just Wood, Ayr, KA8 8DG. 01292 290008 

Axminster Tools & Machinery, Axminster, EX13 5SN. 01297 302370

Axminster Tools & Machinery, Basingstoke, RG22 6NH. 01256 637477

D J Evans (Bury) Ltd, Bury St. Edmunds, IP33 2AU. 01284 754132

Axminster Tools & Machinery, Cardiff, CF5 6EH. 02920 025000

Jaymac (Derby) Ltd, Derby, DE24 8WA. 01332 755799

The ToolPost, Didcot, OX11 7HR. 01235 511101

Chronos Ltd, Dunstable, LU6 3EJ. 01582 471900

R D G Tools, Hebden Bridge, HX7 5QJ. 01422 884605
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ONLY 
£6,995.00! 
PRICE GUARANTEED 

THE CLASSIC “PRAIRIE” FOR 5 INCH GAUGE

Registered in England & Wales no. 7425348

To: Silver Crest Models Limited, 
Wroxton Business Centre, 
Bragborough Farm, Welton Road,
Braunston, Northamptonshire 
NN11 7JG.

my free 5” gauge GWR 45xx 
full colour brochure

Name  ...................................................................................................
Address  ................................................................................................
......................................................................  Post Code  .....................

 MW451

FREE BROCHURE REQUEST FORM

Request your free full colour brochure today…

.

FREE

Original designs…

service that is second-to-none.
Hand built to order…

Your choice of ways to pay…

We will buy back your model…

APPROX DIMENSIONS
   Length 1067mm
   Width 292mm
   Height 368mm
   Weight 60kg

45xx in BR lined green

SUMMARY SPECIFICATION
•  5 Inch Gauge
•  Coal-Fired Live Steam
•  2 Outside Cylinders
•  Stephenson Valve Gear With Slide Valves

•  6 Element Semi-Radiant Superheater
•  Pole Reverser 

•  Boiler Feed By Crosshead Pump And 
Hand Pump

•  Sprung Axle Boxes With Needle Roller 
Bearings

•  Safety Valve
•  Extra Steam Valve On Turret For Customer 

Fit Injector
•  Available In Choice Of 3 Liveries

•  12 Month Warranty

AN EXHIBITION STANDARD MODEL AT HALF THE PRICE OF A ONE-OFF PROFESSIONAL BUILD!

pleasure to supervise the design and development of the 5 
inch gauge GWR 45xx Class for Silver Crest Models. This is a 
superb model that captures the elegant lines of the original 

represents”
Mike Pavie

50% of batch sold 
in last 28 days
ORDER NOW!
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Exclusive to GRS, the last available stock of 
these ready to run Kingscale 5 inch Gauge 
Coal Fired Locos, they’re selling fast so 
don’t delay! 

14xx 0-4-2T 
1 only in BR Black, 
5 in GWR Green 
£4995.00 
LMS/BR Jubilees 
Now taking orders for shipping in 
June, the last 10 available worldwide. 
‘Galatea’ in Maroon or BR Green, 
Leander in M or G,  Warspite in M, 
Trafalgar in M or G £10995.00 

 Garden Railway Specialists 

Garden Railway Specialists Ltd 
Station Studio, 6 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 
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Just a small selection from our current stock

• Telephone enquiries welcome on any item of stock. •  We hold thousands of items not listed above.  
•  All items are subject to availability.  •  All prices are subject to carriage and VAT @ 20%.  •  We can deliver to all parts of 

the UK and deliver worldwide.  •  Over 7,000 square feet of tools, machines and workshop equipment.

tel: 01903 892510   •   www.gandmtools.co.uk   •   e-mail: sales@gandmtools.co.uk
Opening times:  9am -1pm  &  2pm – 5pm Monday to Friday.  Closed Saturdays, except by appointment. 

 G and M  Tools,  The Mill, Mill Lane Ashington, West Sussex  RH20 3BX

Buy online now at: www.gandmtools.co.uk
Emco Compact 8 bench Lathe, 

Chucks, Tooling, 1ph, £950.00
plus vat.

RJH Morrisfl ex
Vertical Bandfacer/

Linisher,
Dust Extraction

Cabinet, 3ph,
£550.00
plus vat.

Tom Senior M1 
Vertical/Horizontal 
Mill. 3ph, VGC,

£1650.00 
plus vat

Myford Super 7 Lathe with 
industrial Stand, 1ph, Tooling, 

£1500.00 plus vat.

Transwave Rotary Phase Converter,
2.2KW Output, £450.00 plus vat. Roland

Camm PNC2300A,
CNC Engraver, 1ph, GC, £575.00 plus vat.

Koepfer
Gear Hobber,

Change Gears,
GC, 3ph,

£450.00 plus vat. Boxford CUD 5” x 22” Centre Lathe,
Tooled, 3ph, VGC, £1150.00 plus vat.

Myford Super 7B lathe 
with Industrial Stand,

3ph,  

Well Tooled, Inc Taper
Turning, VGC, £2150.00 plus vat.
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 Tangential tool holder design.
 Extremely versatile and easy to use.
 Simple resharpening with supplied jig.
 Roughing and finishing cuts.
Square shoulder facing.
 Round nose work(using round HSS).
 Variable tool point radius.
 Takes easily available 1/4” or 5/16”-

   square or round tool bits.
 55° & 60° thread cutting.
 Right and Left hand versions.
 Easy height adjustments
 Available in six sizes from 

   8mm to 25mm tool height.
 Round and square Crobalt® cast alloy             

   tool bits also available.

AUSTRALIAN MADE

Tangential tool h
 Extremely versat
 Simple resharpen
 Roughing and fin
Square shoulder f
 Round nose work(
 Variable tool point
Takes ea il

The Diamond Tool Holder

Distributors in the UK and USA
For more information please visit our website at

eccentricengineering.com.au

AUSTRALIAN MADE

 Inverted blade design to help reduce jam ups and  blade 
   breakage 

 Simple to resharpen
 Able to be used with front or rear tool posts
 Each holder can take five different width blades
 Parts off steel, aluminium, plastics, brass, bronze and many 

   other materials.
 “T” type blades available in 1mm, 1.6mm, 2mm,  2.5mm, and       

   3.2mm widths.
 Narrow blades can also be used for cutting circlip and “O” ring      

   grooves and also engine cooling fins etc.
Five holder sizes available, from 8mm to 20mm.
 Cutting edge can be shaped to suit special  purpose work.

 Alternative version available for use on    
   small lathes with screw on chucks.

The FoR inverted Parting
 Tool Holder

bladedesigntohelpreducejamupsandblade

oR nverted Partng oR inverteed Parting
Holder Holder

 

 

PDF Eraser – Free Version 

 

 

 

 

 

 

PDF Eraser – Free Version 

 

 

 

 

 

 

 

 

 

 

 

 

PDF Eraser – Free Version 

 



To upgrade from any previous 
TurboCAD Pro to the latest Pro 
Platinum 2016 for £150 call Paul 
Tracey on 077 24 88 24 03
Training Courses in Winchester - £280

For information, comparison charts and much 
more, visit www.paulthecad.com

All enquiries to Paul Tracey 01962 835 081 | ptracey@processflows.co.uk
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Postcode  .............................................................  Country  .........................................................  
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 Postal Order/Cheque   Visa/MasterCard   Maestro 
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•  Great Savings on the shop price

•  Download each new issue to your device

•  A 75% discount on your Digital Subscription

•  Access your subscription on multiple devices 

•   Access to the Online Archive dating back 
to August 2001

•  12 Issues delivered to your door for only £29.99

•  Great Savings on the shop price

•  Never miss an issue

 

 

PDF Eraser – Free Version 

 

 

 

 

 

 

PDF Eraser – Free Version 

 

 

 

 

 

 

 

 

 

 

 

 

PDF Eraser – Free Version 
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12 ISSUES 
FOR ONLY 
£29.99

SAVE 31% (Full Price £43.20)

DON’T FORGET DAD!
Father’s Day will be here before you know it (June 18th), 
so why not get organised and treat Dad, or even yourself!

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

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

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

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

DIGITAL 

SUBSCRIPTIONS 

AVAILABLE ONLINE! 

DON’T FORGET DAD!DON’T FORGET DAD!
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DIANE
CARNEY
Editor

692 Model Engineer 12 May 2017

A fi nal word on 
safeguarding
Following on from the recent 

topic of safeguarding 
children and vulnerable 

people who visit our 
tracks on public running 
days (issue 4556, 17 
March), I had an email 
from Jim Jennings, 
President of the 
Bradford Society, who 

advised me that they 
have a robust policy in 

place, one that is reviewed 
every two years and has been 
checked by experts in the 
fi eld. The club would be happy 
to provide a copy of their 
policy to any club who feel it 
would be useful. To obtain a 
copy please contact the Editor 
in the fi rst instance (details on 
page 683).

Titanic Belfast
We had a few days away over 
Easter and, staying close to 
Stranraer, we decided to take 
a day trip across to Belfast. 
The sailings are frequent and 
simple to book and, for three 
of us and the car, it certainly 
didn’t break the bank. I had 
never been all the way across 
the Irish Sea before - I usually 
don’t get past Douglas - so it 
was a new experience. Part 
of the reason for making 
the effort was to visit the 
highly acclaimed exhibition, 
Titanic Belfast about which 
I had heard a lot of good 

reports. It certainly is an 
impressive display housed 
in a magnifi cent building 
that is designed to the same 
shape and proportions as the 
ship’s bow and it’s evident 
that a huge amount of money 
has been spent. Nine large, 
cleverly designed, interactive 
galleries tell the story of the 
city as it was at the turn of the 
20th Century, the concept of 
the most luxurious liner ever 
to be built, the construction, 
the terrible disaster that 
befell the great ship, the 
aftermath and the discovery 
of the wreck. I could not help 
feeling, however, that the 
chance to shine a light on 
the magnifi cent engineering 
achievements has, however, 
been missed. The whole 
exhibition, understandably, 
focuses upon the human - 
the workforce, the grandeur 
of the accommodation, the 
terrible loss of life, the utter 
devastation - and it is all very 
well done and very moving 
in parts but in all the fi ve 
fl oors there was but one 
photograph of one engine. 
I may have missed it, but 
I saw no reference to the 

safeguardingsafeguarding
Following on from the recent 

topic of safeguarding 
children and vulnerable 

have a robust policy in 
place, one that is reviewed 

every two years and has been 
checked by experts in the 

reciprocating engines being 
the largest ever installed in 
a ship. Nothing at all on how 
they were made or why they 
were designed as they were. 
It struck me as a sad, lost 
opportunity to feature British 
engineering history at its 
best or ‘greatest’, some might 
say. The presentation is, of 
course, titled ‘Titanic’ so, to be 
fair, one would expect it to be 
all about that ship, but there 
were few references to the 
fact that there was a sister 
ship, Olympic that had a long 
and successful career and 
the museum has perpetuated 
the tendency to completely 
overlook the very existence 
of the poor old Britannic (it 
was mentioned briefl y that 
she also sank). I would have 
like to have had time to visit 
the pump house adjacent to 
the Titanic’s dry dock where 
I think I might have learned 
more. My family tells me I am 
biased (i.e. not representative 
of the general public!) so 
don’t let me put you off; if you 
haven’t been, it really is worth 
a visit. 

http://titanicbelfast.com

Melton Mowbray Open Weekend
This annual event will take place over the weekend of 3/4 
June 2017 at Whissendine Sports Club Ground, Melton Road, 
Whissendine LE15 7EU.

Over thirty miniature steam road vehicles - traction engines 
and wagons - will be in attendance ranging in size from 2 
inch to 6 inch scale. The emphasis will be on engines working 
and giving demonstrations with some giving rides around 
the extensive grounds. One of the highlights of the weekend 
will be the road runs into the village; these start of at around 
lunchtime on both days. The parades are great opportunities 
to see engines working, particularly on the mile long up-hill 
return journey, and they are well supported by the villagers 
who always turn out in large numbers to give the event a 
great atmosphere.

The society’s miniature railway tracks will also be busy 
giving rides throughout the weekend with visiting and 
members’ locomotives. There will be an exhibition of model 
engineering and model aircraft and, following the success at 
last year’s event, a much larger art and craft display. 

Delicious home-made refreshments will be available 
throughout the weekend. Admission is free of charge so 
why not take the family along? This event is run by model 
engineers for model and steam enthusiasts and supports 
LOROS - Hospice Care for Leicestershire and Rutland.

www.mmmes.co.uk

Northern 
Association 
Model Engineering 
Exhibition
I have been advised that 
the Northern Association 
of Model Engineers’ 
exhibition organising group 
have decided that they 
will put on the show on a 
biennial basis in future. 
The next exhibition is 
therefore due to take place 
in the early Spring of 2018, 
at, I understand, the same 
venue.
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hammering on the skin of 
the cast iron and they can be 
reground which you cannot 
do with replaceable tipped 
tooling.

If your lathe is not big 
enough for a large four jaw 
chuck, then the fl ywheel can be 
mounted on the faceplate; with 
a 200mm (8 inch) diameter it is 
well within the capacity of the 
Myford 7 series lathes which 
can take 250mm (10 inches) in 
the gap.

The boss can now be faced 
off then centred and drilled 
through 9mm, fi nishing off with 
a small boring tool to achieve a 
very close fi t on the crankshaft. 
Cast iron can be a bit strange 
when boring, as what at fi rst 
seems a tight fi t can become 
loose after you have pushed 
the crankshaft through a few 
times and pushed out the very 
fi ne dust coating the bore. So 
wipe out the bore before trying 
the crankshaft.

I was looking through some 
old technical books and came 
across an engine exhibited at 
the International Exhibition 
of 1862 (not to be confused 
with the Great Exhibition of 
1851); I rather liked the look 
of it, thinking it would make 
an attractive model.

The flywheel
The fi rst operation on the 
fl ywheel (part 01, fi g 7) is to 
clean up all the inside edges 
on the spokes and inside edge 
of the rim. The casting, whilst 
nice and clean (sand blasted), 
did have a slight ridge where 
the two parts of the mould fi t 
together but there was no off-
setting as sometimes occurs 
when the pins in the mould 
boxes are worn.

Use round and half round 
fi les to achieve a smooth 
surface, watching especially 
the roots and junctions 
of the spokes to get nice 
intersections. Finish off the 
preparation by removing the 
sharp edges on all the spokes 
and inside edge of the rim. 
That’s 36 sharp edges in total; 
ideally they need a slight 

rounding to better 
retain the paint. 

The fl ywheel is about 
200mm (8 inches) 
diameter and you can 
see in photo 3 that I 
have it mounted in a 
four jaw independent 
chuck. The chuck 
jaws fi t nicely inside 
the rim so I was 
able to face off the 
outside edge of the 
rim, then face the 
edge and, with 
a boring type 
tool with an 
inward facing 
cutter (photo 
4) I was able 
to face off the 
back edge as 
well, all at the 
one setting, which aids true 
running of the fl ywheel.

The cutter for machining 
the back face was a cut down 
carbide tipped parting tool 
bolted to the end of a piece of 
bar. By bolting on the cutter 
the other way round it was 
used for machining the annular 
passage in the cylinder.

For all the work on cast 
iron I used brazed carbide 
tipped tools as they take a 

rounding to better 
retain the paint. 

The fl ywheel is about 
200mm (8 inches) 
diameter and you can 

that I 
have it mounted in a 
four jaw independent 
chuck. The chuck 
jaws fi t nicely inside 
the rim so I was 
able to face off the 
outside edge of the 
rim, then face the rim, then face the 

Ferrabee Pillar 
Engine, 1862

Anthony 
Mount 
continues 
his new 
construction 
series; an unusual 
stationary steam engine.

Continued from p.562
M.E. 4558, 14 April 2017

PART 2

3 4

The flywheel casting mounted in a four jaw independent chuck. Technique used to face the back edge without having to 
change the setting, ensuring a true running flywheel!
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Fig
 7

Fig
 8

 

 

PDF Eraser – Free Version 

 

 

 

 

 

 

PDF Eraser – Free Version 

 

 

 

 

 

 

 

 

 

 

 

 

PDF Eraser – Free Version 

 



695

VERTICAL ENGINE

www.model-engineer.co.uk  

>>

Fig
 8

a
Fig

 8
b
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Turn the flywheel around 
to face off the other side of 
the boss. As I had already 
faced off the back of the rim, 
I mounted the flywheel on an 
expanding arbor, just to clean 
up the boss.

Pillar (column)
The pillar or column (part 02, 
figs 8, 8a and 8b) is made 
up from four pieces: a top 
casting, central mild steel 
tube, bottom casting and 
a mild steel disk. The tube 
was a piece 102mm O/D by 
81.2mm I/D. I went to my 
local structural steel works 
to obtain a piece as it’s a 
standard size. A hardwood 
plug was made up and 
hammered into one end; the 
other end was supported by 
the four jaw independent 
chuck and the hardwood plug 
takes the tailstock centre.

Face off the end of the tube 
and turn down the registers 
each end that fit into the top 
and bottom castings. Set 
up the fixed steady on the 
machined bottom register and 
bore out to fit a previously 
machined mild steel stepped 
disc. This disc is furnished 
with a centre so can now be 
used to give tailstock support 
to the column for the outside 
taper to be machined, as 
shown in photo 5.

With the outside taper 
finished, the fixed steady can 
be used again for the boring 
out of the inside taper. As the 
column is quite long I came 
in from both ends to machine 
the internal taper; there is just 
too much overhang of the 
boring bar to go right through 
from one end. Just to show 
how impractical it was, photo 
6 shows the huge amount of 
overhang of the boring bar for 
it to pass right through the 
column.

With the internal and 
external machining complete, 
a number of slots are required 
in the pillar. First, a cradle 
is needed to hold the pillar 
in the correct orientation; I 
used plywood as shown in 
the accompanying drawing. 
It consists of a 25mm thick 
base and two 50mm uprights. 
The uprights are angled so 

that the upper line of the 
pillar is parallel to the milling 
machine table. The uprights 
are screwed to the base from 
underneath.

A strip of wood, a close 
fit in the central Tee slot of 
the milling machine table, is 
screwed to the underside of 
the jig to keep it in line with 
the table. Tee nuts and studs 
each end bolt it to the table. 
Two long studs tie the two 
uprights together and lock the 
pillar in place, these need to 
be slackened off each time the 
column is indexed around. 

The pillar has a stepped plate 
each end with spindles around 
which the pillar can revolve. 
The plates and spindles are 
locked to the pillar by an 8mm 
rod threaded each end which 
screws into the spindles, 
pulling the plates tight against 
the ends of the pillar.

There is a hole in each 
upright for the spindles and 
one is furnished with a 48 
tooth gear which acts as an 
indexing device. A steel block 
adjacent has a screwed stop 
that engages with the gear 
teeth. The gear has a keyway, 

being a change wheel, so a key 
is required in the spindle to 
lock the gear to the spindle.

To assemble the jig, screw 
one of the uprights to the jig 
base, slide in the column, add 
the other upright and screw 
this to the base. Add the gear 
and the indexing block, and 
then bolt the assembly to 
the milling machine table. 
Photograph 7 shows the jig in 
use to machine a slot for the 
front brackets.

With an edge finder, locate a 
known diameter, then find the 
centre of the column; zero the 
dial and lock the slide. Starting 
with the top slot above the 
cylinder, find the centres of the 
radii and set the stops on the 
table. Drill through and open 
out to the required diameter, 
then, with a 4mm slot drill, 
make slots between the two 
holes and the waste material 
will drop out.

Make these slots undersize, 
as the repeated passes will 
create a poor finish to the 
edge of the slot, and then take 
a pass or passes to clean up 
the edges to a nice finish and 
to size.

Turn the column through 
180 degrees and repeat the 
process, only this time the 
slot is much longer. Turn back 
to the first slot, then turn the 
column 45 degrees either side 
to form the lower slots. As 
these are a bit bigger I used a 
hole saw to cut the holes each 
end, following with the 4mm 
slot drill to cut away the waste 
material. 

Reposition again at the first 
slot and then off-set the cutter 
to form the two slots for the 
slide bar brackets. They are 
3mm wide; for jobs like these 
I like to use three flute FC3 
cutters and only take shallow 
cuts as they are quite easily 
broken - and I usually, with 
these small cutters, cut from 
one end only, returning the 
cutter back before putting 
on another cut. These small 
cutters are apt to flex under 
cutting pressure.

The column is then turned 
through 90 degrees from the 
original slot for the cutting 
of the slot for the flywheel to 
pass through. A 4mm slot drill 
can be used for this job. Again, 
cut a little undersize to allow 

5

7

6

8

Set up to machine the pillar. A hardwood plug 
takes the tailstock centre.

The slot machining cradle jig in use.

The overhang of the boring bar made machining 
the taper in one go impractical.

The set-up using angle plates. A three flute 6mm end mill 
with an extended cutting edge cut without deflection.
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little lugs so fi rst they are sawn 
apart and the lugs dressed fl at.

They were fi xed to the 
column with the same Evostick 
Liquid Metal adhesive, being 
held in place with masking 
tape while the adhesive cured. 
Like Mastic, it does not go 
hard but dries to a sort of hard 
rubber consistency.

I left it for 24 hours then 
scraped off any surplus and 
cleaned up the bead faces 
with abrasive paper, taking 
off the sharp edges. I was 
very pleased with the results; 
though only a narrow gluing 
area they were fi rmly attached. 
Once painted it all seemed as 
if one casting.

The bottom casting is 
another iron casting but a bit 
bigger. Use the independent 
four jaw chuck gripping on the 
inside edge of the cup. Centre, 
give tailstock support and face 
off as much of the bottom as 
the tool will reach (photo 11). 
When the rest of the machining 
is complete a tool with a 
trapezoidal shape can be used 
to go as close to the centre as 

At the same set-up, the four 
6BA holes for the bearing 
pedestals can be drilled, using 
co-ordinates from the centre of 
the disc to position the tapped 
holes. Another hole that can be 
drilled and tapped at the same 
time is the one for the governor 
lever column.

Fixing the top casting to 
the column does present a 
bit of a problem as once the 
fl ywheel slot is cut through, 
the disc becomes two halves. 
I wanted to avoid a soldering 
operation and decided to use 
an adhesive but I have found 
that many adhesives, though 
very strong in sheer, have a low 
peel strength; an accidental 
tap and the piece falls apart!

I found one adhesive (at 
Halfords in my case) that 
has worked well and that is 
Evostick Liquid Metal (usual 
disclaimer for both); it comes 
in a plastic tube the same size 
as a mastic applicator and 
needs the same mastic gun 
to use. It comes out just as 
mastic, a grey goo. I usually 
squeeze a little onto a piece of 
cardboard and apply it to the 
surface with a thin stick.

It is very messy to use but 
I found white spirit removes 
it while still soft. In this 
position, however, I was still 
not happy to use it on its own 
as it is subject to stress from 
the crankshaft so I drilled 
through the edge of the top 
casting, on the curve of the 
moulding; I used a 4mm FC3 
cutter to counterbore through 
the moulding and then drilled 
through once a fl at surface 
was available and tapped M3.

The casting was then fi tted 
to the column and the tapped 

for the edges to be cleaned up 
with the fi nal pass or two.

At the bottom, on one side, 
a 12mm hole needs to be 
drilled for the rocker shaft 
support. This is a bit of a 
problem as the cut is against 
a curved side. I changed from 
the wooden jig to a couple 
of angle plates bolted to the 
milling machine table. Between 
these angle plates the column 
was sandwiched with a tie rod 
which passed right through the 
column and angle plates. Also, 
we now need to work from the 
centreline of the column, not 
the outer taper. This set-up is 
shown in photo 8.

Find the centreline and 
position to the correct 
orientation of the column. Then, 
with co-ordinates, fi nd the 
centre of the hole. Instead of 
a centre drill I started the hole 
with a three fl ute 6mm end mill 
- one with an extended cutting 
edge that allows for a plunge 
cut - and this cut into the side 
of the curve without defl ection.

I have, in the past when at 
exhibitions, bought long reach 
cutters and these proved very 
handy as they were just long 
enough to pass right through 
the column, saving having to 
turn it over and come in from 
both sides. Finally, a 12mm 
reamer was passed through 
to make sure a clean hole had 
been produced.

The top casting is a cast 
iron disc, set up in the four jaw 
independent chuck with the 
jaws gripping on the inside of 
the recess and set to run true. 
Face off and bring to fi nished 
diameter. Do not run too fast 
or you will blunt the cutter, 
even if it is a carbide one.

You can change to a self-
centring chuck, reversing the 
casting and, with a boring tool, 
bore out the recess to fi t the 
top of the column register. 
Then proceed to turn the 
moulding on the outside.

To make the machining of 
the fl ywheel cut-out easier 
later on, the milling machine 
can be used to cut a slot 
through the casting, leaving 
only a small amount either side 
to maintain the casting as a 
disc. The machining of the slot 
can be seen in photo 9.

holes spotted through and 
then drilled right through 
the column top edge. It was 
then possible to glue the top 
casting in position and use 
three screws from the inside of 
the column, each side, to pull 
all up tight. I used mushroom 
headed Allen screws. It was 
a bit fi ddly working inside 
the column with a small 
Allen key but with a little 
patience the job was done. 
The counterbored holes in the 
top casting were fi lled with 
epoxy fi ller and fi led fl ush. On 
painting all disappeared. 

The assembly was then 
mounted between two angle 
plates bolted to the milling 
machine table and the 
remaining material removed 
with a slot drill to complete 
the slot for the fl ywheel. This 
operation is shown in photo 10.

While the adhesive was in 
use the opportunity was taken 
to apply the beads to the 
cut-outs in the column. The 
beads are supplied as laser cut 
in 1mm thick mild steel; they 
are attached to each other by 

9

11

10

Machining a slot at this stage will ease the later 
machining of the flywheel cut-out.

Machining the bottom of the base casting.

Using the angle plate set-up once again, 
the slot for the flywheel is cut.
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casting. They serve two 
purposes; they are used to bolt 
the casting to an angle plate 
to machine the three location 
facets and when the engine 
is complete they provide an 
escape exit for the exhaust (as 
I doubt you will run the engine 
with a working condenser).

Bolt the casting to an angle 
plate on the milling machine, 
as shown in photo 13 and after 
fi nding the centre of the base, 
drill the three fi xing holes for 
the cylinder. Then, with an end 
mill, machine the fl at seating 
for the cylinder fl ange.

Turn the casting around to 
machine the other seating for 
the pump and drill the pocket - 
as indicated in photo 14 - that 
will receive the spigot for the 
condenser valve fl ange.

Finish off by cleaning up the 
lugs, drilling the fi xing holes 
in the lugs and removing all 
sharp edges ready for painting.

●To be continued.

the use of a 25mm vertical 
band sander, this will greatly 
help in removing the waste 
material, leaving only a little 
fi ling to create a nice fi nish.

The casting can now go 
back into the chuck, gripped by 
outside jaws on the base, and 
the top edge can be machined 
bringing to fi nished length. 
Then, with a boring tool, the 
recess can be made to take 
the register on the bottom 
of the mild steel column. 
Machining the recess is shown 

practical and the last nib can 
be fi led off.

Before that, however, the rest 
of the casting needs machining 
because of the lugs and the 
need for them to clear the 
toolpost. The tools will need to 
be overhanging the tool holder 
a bit more than is usual. 

Use a cranked, R/H round 
nose tool and take off just 
enough at the bottom part 
of the body to have a clean 
surface all round, the round 
nose of the tool forming a 
nice junction with the lugs. 
I have shown the bottom 
diameter at 109mm but, 
unless your casting needs 
a lot of machining to clean 
it up, it can be left oversize 
once you have a clean surface 
and it will save removing 
a lot of metal between the 
lugs to bring it fl ush with the 
machined surface.

The rest of the body needs 
reducing in diameter to 
102mm. First I took a cut all 
along with a knife tool, getting 
below the rough outer surface. 
Then, with a parting tool, I 
made a series of cuts almost 
to full depth to open out a gap, 
into which a knife tool could go 
to fi nish the main 45mm wide 
lower straight portion. 

Then there’s a 2.5mm wide 
bead, followed by another 
8mm wide straight section; 
the bead was profi led freehand 
with the corners of the parting 
tool and fi nished to a round 
section with a fi le.

The casting was removed 
from the chuck and the 
sections between the lugs 
brought down to the same level 
as the machined lower band. 
This can be fi led but if you have 

in photo 12. This needs to be 
deeper than the length of the 
register to take account of the 
thickness of the cover plate.

The inside of the base 
casting does not need 
machining as it is hidden but I 
did run the boring tool down the 
inside to clean it up - it seemed 
more satisfying to do so.

There are four M8 holes 
shown in the bottom of the 

1312

14

The set-up for machining the base casting’s 
cylinder flange seating.

Machining the base casting’s inside locating recess.

Having machined the spigot for the condenser valve flange.
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casting does not need 

machining as it is 

hidden but I did run 

the boring tool down 

the inside to clean it up - 

it seemed more 

satisfying to do so.
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Foden’s final steam wagon
The Speed 6 and Speed 12 
steam wagons were Foden’s 
final design of steam wagon 
and the most advanced steam 
wagon built by the company. 
Fodens of Sandbach in 
Cheshire, built 134 of them 
between 1930 and 1932 
before the inevitable appeal 
of the diesel engine strangled 
the market.

The steam lorry design most 
associated with Foden were 
the overtype wagons (photo 
1) where the cylinder and 
motion are mounted on top of 
a locomotive type boiler. The 
crankshaft is parallel to the 
back axle. The crank drives a 
second shaft through speed 
change gears, giving either 
two speeds or three speeds, 
and the second shaft drives 
the back axle via a chain. In 
the example in the photo, 

2016 was indeed a 
classic year at the Great 
Dorset Steam Fair. The 

immaculate Burrell 7nhp 
DCC Road Locomotive, 3804 

build in 1919, Independence 
made its first appearance 
since restoration - an engine 
which last steamed in 1946. 
The brand new Fowler Super 
Lion, Onward joined its 
sisters Supreme and Lion; 
the original engine named 
Onward was scrapped in 
the 1950s and has been 
re-created in a nut and bolt 
perfect replica by Dave 
Eves. Then, after incredible 
restorations, there were the 
Foden Speed 6 and the Foden 
Speed 12 belonging to Mike 
Dreelan, making their first 
appearances in preservation. 
To avoid overloading my 
annual ‘round up’, Out and 
About 2016, your editor 
suggested the pair of full 
size Fodens, together with an 
excellent model of a Foden 
Speed 6, be given a few pages 
to themselves so here it is.

Foden  
Speed 6 and Speed 12

Martin 
Wallis looks 
at a pair of 
stunning 
restorations 
that came into public 
view in 2016 to much 
acclaim.

1

An example of a Foden overtype wagon. 
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FODEN 'O' TYPE No 2 WATER TUBE BOILER

BOILER AS FITTED IN WAGGON

GRATE DIAMETER 2' 2". BARREL DIAMETER 2' 6".
WORKING PRESSURE 275 PSI.
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of bolts. A similar ring of 
bolts secured the front of 
the inner firebox to the front 
of the outer barrel. With all 
the bolts removed the outer 
barrel could thus be removed, 
giving access to the ends of 
the water tubes so, when the 
need arises, maintenance 
or replacement could be 
undertaken. Unfortunately, for 
such maintenance, the boiler 
had to be removed from the 
chassis which was well over a 
day’s work in itself.

The new boiler design did 
present Foden with some 
initial challenges, usually 
attributed to the then relatively 
new practice of electric 
welding. The inner and outer 
firebox casings were pressed 
and welded together. Being an 
essentially stayless design, 
the inner and outer shell 
should have been free to move 
during the working cycles of 
expansion/contraction but 
where the two components 
were punctured at the top 
for the firing chute, cracks 
sometimes formed in the 
welds causing jets of steam to 
issue which, obviously, was an 
unacceptable danger leading 
to withdrawal from use.

Engine and brakes
Power was provided by a 
twin cylinder, double acting, 
undertype engine, 5 inches bore 
by 7 inches stroke mounted 
across the chassis (photo 3). 
The poppet valves had variable 
openings controlled by a 
sliding camshaft giving three 
forward cut-offs, neutral and 
reverse (photo 4). The engine 
drove through a two speed 

the end of the second shaft 
may be seen on top of the 
chassis channel and behind 
the hosepipe the chain drive 
to the back wheels. This was 
one of 76 wagons sold through 
William Adams in Sydney, 
Australia and then sold on new 
to New Zealand.

While a number of engine 
manufacturers made similar 
steam wagons, Foden’s 
main competitor was the 
under-type Sentinel, fitted 
with a different boiler and 
engine configuration; an 
example currently undergoing 
restoration is shown in 
photo 2. A vertical boiler was 
employed with horizontal 
water tubes and the engine 
was mounted under the 
chassis, again with the 
crankshaft parallel to the back 
axle, the drive being either 
single (one chain) to the back 
axle where the differential 
fitted, or double (two chains) 
with the differential gears 
fitted inside the engine unit 
and thence a separate drive to 
each back wheel.

Foden’s Pistol boiler
The ‘Speed’ series of Foden 
wagons used a locomotive 
type boiler but heavily modified 
(fig 1). It was fitted with water 
tubes rather than fire tubes 
and had a circular firebox. 
The boilers are sometimes 
described as a ‘pistol’ type 
due to their overall shape, 
the round firebox being the 
‘handle’ of the pistol and the 
barrel usually being a similar 
diameter to the firebox. The 
working pressure is 275 psi 
and it had a heating surface of 
82.5 square feet. Five vertical 
banks of 2 inch diameter 
water tubes followed by eleven 
vertical banks of 1¼ inch 
diameter water tubes were 
incorporated. The inner firebox 
was pressed into an irregular 
hexagon shape creating flats 
into which the tube holes were 
drilled and reamed. The steam 
is superheated, leaving the 
boiler at 600 degrees F. The 
boiler is fed with a mechanical 
pump and an injector.

The outer barrel was flanged 
outwards to meet the firebox 
end and secured with a ring 

2

A 6 ton Super Sentinel waggon being rebuilt around the remains of a chassis which had been cut down to make a farm trailer.

Fig 1
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gearbox and then directly drove 
a propeller shaft (photo 5) to 
an over-driving, bronze worm 
wheel differential on the back 
axle. Routine adjustments to 
the poppet valves were easy 
and most tasks in a major 
overhaul could be achieved 
with the engine remaining in 
the chassis. 

The engine was made from 
the highest quality steels 
available at the time and 
aluminium alloy was used for 
the engine and gearbox casings 
(photo 6). At the maximum 
suggested rpm of 1,600 it 
developed over 100 BHP. 
Foden literature suggested a 
top road speed of 45 mph and 
an ability to climb a gradient 
of 1 in 3½ fully laden. While 
such claims were likely to be 
correct, the steam demands of 
the high speed engine would be 
great, leading to the inevitable 
suspicion that the boiler would 
be struggling to keep up over 
any prolonged period. 

The brakes are internal, 
expanding in brake drums and 
available both with manual and 
steam operation, and both foot 
operated. All the wheels ran on 
roller bearings. 

The two surviving wagons
Happily, two Foden ‘Speed’ 
lorries have survived into 
preservation, both being 
exhibited for the fi rst time at 
the Great Dorset Steam Fair. 
The fi rst, Foden Speed 6 (photo 
7) was the ‘O type’ Steam 
Wagon, works number 13750. 

It was supplied to Mr. W. J. 
King of Bishops Lydeard near 
Taunton, as a demonstrator. 
It was in commercial use 
until the start of the Second 
World War when it was laid up, 
becoming ever more derelict in 
a quarry until May 14th 1988 
when it was part of the King 

Sale when a number of Foden 
wagons and other engines 
were auctioned. The ‘O type’ 
was in a truly dreadful state 
after nearly 50 years out in 
the open. After the sale the 
wagon moved to Devon before 
being purchased by the current 
owner in 2007. The ‘6’ in Speed 

6 is the payload; six tons. 168 
gallons of water is carried.

The second wagon, a Foden 
Speed 12 ‘Q type’ is works 
number 13976, a large vehicle 
for its day (photo 8) at over 27 
feet long and 7 feet 6 inches 
wide. The wheel base is 14 
foot 3 inches and rear bogie 

5

7

6

8

Propeller shaft of the Speed 12.

Foden Speed 6 ‘0 Type’ wagon completed in June 1930 and 
sold in July of the same year. Restored as a tipper.

Aluminium castings were used where possible.

Foden Speed 12 ‘Q Type’ wagon completed in June 1931 and sold in May 1932.

3 4

The cylinder heads of the Speed 12; steam is admitted and exhausted 
with poppet valves.

The driver’s controls; high and low gear 
on the left and ‘cut-off’ on the right.
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centres are 4 feet. The turning 
circle was quite large at 56 
feet, 6 feet larger than the ‘O 
type’. 210 gallons of water 
is carried and the payload 
was 10/12 tons. The wagon 
was sold in 1932 to S. & A. G 
Davies of Enniscorthy, Ireland 
(photo 9) and made twice 
weekly journeys to Dublin. It 
was last taxed in 1945 and 
sold to Mr. Stacy, a local 
farmer, in 1947. The wagon 
was dismantled; the chassis 
was cut and the rear portion 
used as a farm trailer, the front 
axle sold to another farmer, 
the boiler used in a tannery 
and the water pump converted 
into a crop sprayer. Happily, 
in 1969 its life began anew 
when a syndicate of three 
preservationists located as 
many parts as they could and 
returned them to England. 
By the early 1970s the parts 
resided in Kent, thence 
passing through a few more 
owners – gaining a chassis 
from another Speed 12, works 
No. 13766 along the way – 
before being purchased by Mr. 
Dreelan who has completely 
restored it. Photographs 10, 
11, 12 and 13 give a good 
idea of the standard to which 
these restorations have been 
completed; ‘immaculate’ barely 
does them justice.

Norman Smedley’s  
3 inch model
Mr. Dreelan’s full size 
engines were neatly matched 
in miniature by Norman 

13

1514

Diver’s view of the top of the boiler.

The framework is yet to be clad in aluminium sheet.Norman Smedley’s superb 3 inch scale Foden Speed 6. The cab is made 
from English ash and the roof and back panels from Oregon pine. 

9

11

10

12

A beautifully sign written panel on the Speed 12.

The fire hole door at the front is used for lighting up and 
raking the fire. When being driven, coal may be added 
from the cab via a top chute.

The Speed 12 showing the forward of the pair of worm and 
wheel differential units on the back axles.

Cab roof; brand new and as yet untarnished by smoke!
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Smedley’s superb 3 inch scale 
model Speed 6, to be found in 
the models tent (photos 14 and 
15). The model was started in 
1999 and has been exhibited 
quite a few times before 
but never fails to impress. 
It is being built from archive 
material, a few surviving Foden 
works drawings, some period 
photographs - where they still 
exist - and, in more recent 
years, measurements from Mr. 
Dreelan’s Speed 6 in Aberdeen. 
The model so far represents 17 
years’ work.

The model is meticulous 
in every detail. For example, 
a mould was made for the 
manufacture of the tyres 
(photo 16). It has not only the 
correct tyre profi le but also 
the correct tread pattern. The 
wheel rims, like the prototype, 
are split and turned from heat 
treated LM25 aluminium alloy 
castings. The crank case 
and two speed gearbox unit, 
together with the spiral drive 
housing for the cam shaft 
drive and water pump drive 
gearbox and crank case have 
been machined from solid 

blocks of HE15 aluminium 
alloy, by ‘hand’ rather than CNC 
machined. The crankshaft is 
machined from a solid billet of 
EN24T. Photographs 17 and 
18 show further details of this 
unique model.  

 ME

1716

18

The model’s engine unit is nearing completion; compare this to 
the prototype in photo 3.

Detail of the back axle.

Cab controls and front axle details.

My thanks to Messrs 
Dreelan and Smedley for 
their informative display 
boards from which much 
of the above text has been 
extracted.

ON SALE 26 MAY 2017

Content may be subject to change.

	 ●			Road Steam in Focus 
A handsome 4 inch Burrell 
traction engine

	 ●			Old Engine Restoration 
The refurbishment of a 
stationary steam engine

	 ●			Washington Locomotive:
Part 2 of Jean-Louis 
Figureau’s account

	 ●			Workshop Extension: 
Mick Knights gets to grips 
with the building work

	 ●			I Believe You Have A Lathe…
Tales of impressing the locals!
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Cladding
Now for some cladding. The 
sides of the machine are 
covered with tongue and 
groove boards, set at 45 
degrees, with the boards on the 
front section sloping from top 
centre to bottom front and the 
rear section sloping the other 
way. This braces the frame. 
Now, who stocks 1 x 3⁄16 inch 
tongue and grove boards? No 
- I thought not. Next job, then: 
make cutters for the router. 

On completing my 4 inch 
scale Ruston Proctor SD 
traction engine, I decided 
it needed some work to do 
so, after first completing a 
scratter mill, I then chose to 
make a threshing drum. Here 
I describe the combination 
of traditional and modern 
techniques used in its 
manufacture.

    The Tale of a 3 inch Scale

Threshing Drum

Ian 
Couchman 
describes the 
metal and 
woodwork 
techniques used in 
producing a model 
threshing machine.

Continued from p.303
M.E. 4554, 17 February 2017

PART 9

184

186

Off-set in the three jaw.

The cutters now notched.

183

185

First steps in making the cutter.

Turning the form of the cutter. This will be the tongue.
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Mark edge
of end mill

Set the blank with
the point of greatest
offset at the top

Lower the end mill
& cut the notch

Rotate the blank by the
required rake angle. Move
the end mill to line up with
the mark

Width/5

3.5°

1.5°

Width/5

3.5°

1.5°
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These were made from silver 
steel. First, the end ¾ inch 
was turned down to ¼ inch to 
suit the router chuck (photo 
183). Then the part was cut to 
length plus a bit, reversed and 
chucked in a three jaw chuck 
with a piece of scrap under 
one jaw, off-setting the head 
of the embryonic cutter (photo 
184). This will eventually give 
clearance to the cutting edge. 
Now the form of the cutter is 
turned (photo 185) - the photo 
showing the tongue cutter. 
Finally, the part is held in a 
chuck on the rotary table with 
the highest point being the 
bit with the greatest off-set (if 
that makes sense). The edge 
of an end mill is set at the 
centre of the chuck and a mark 
made on the work piece at the 
edge of the end mill. The part 
is rotated by the rake angle 
required and the cutter moved 
sideways to line up with the 
previously made mark. Then a 
simple notch is cut giving the 
cutters in photo 186. Hopefully 
the diagram at fi g 1 will make 
some sense of that! These were 
hardened and tempered and 
the results tested (photo 187).

Now, lots of blank boards 
were produced. First cut to a 
little over-size in thickness, 
then reduced to size in the 
thicknesser. Then, a simple job 
with the router and the new 
cutters and I was ready to clad! 
There’s something over 50 
metres of tongue and groove 
on this machine... photo 188 
shows the partly clad machine. 
The cladding was nailed in 
place, as per full size practice.

Pulleys and belts
There’s loads of pulleys 
and belts on this thing! 
Pulleys were cast in bronze. 
Photograph 189 shows the 
pattern, core box and core 
for the main drive pulley. 
Photograph 190 shows the 
mold rammed up and the 
core in place, and photo 191 
shows a selection of the 
pulleys (there’s twelve in all). 
Machining was straightforward 
turning, boring and broaching.

I put a crown on all the 
pulleys. Some say you should 
only crown one of a pair but I 
fi nd it’s best with both. I use 

a simple method: fi rst I face 
the pulley, then mark the face 
with a marker pen at width/5 
intervals. Then I rotate the 
cross-slide by 1.5 degrees 
and skim the face until I get 
to the second mark from the 
side. Rotate the cross slide 
1.5 degrees the other way and 
repeat. Re-mark the outer two 
marks, which have now been 
machined off; rotate the cross-
slide to 3.5 degrees and skim to 
the fi rst mark. Repeat the other 
side (fi g 2). You can then blend 

188

The partly clad thrashing box.

187

One tongue and one groove.

Fig 1 Fig 2

190

The mold rammed up and the core in place.

189

Pattern, core box and core for the main drive pulley.

191

A few of the twelve pulleys required.
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take a bit out to tighten a belt 
later.

Some lengths of leather have 
extra soft areas at the ends so 
it’s best to check the strips and 
cut these bits off.

Here, then, is how I make 
my belts. I get a length of 
steel angle (drawn, with a 
nice sharp internal angle) and 
hold it in the vice. This is used 
as a guide to make sure the 
two parts of the belt are held 
in line during glueing. If they 
are not in line, the belt will 
tend to walk off of the pulley. 
I cut a scarf joint on the ends 
of the strip (after cutting to 
length) (photos 192 and 193) 
using a very sharp knife. One 
end is then clamped to the 
angle, using a block of wood 
to protect the leather (photo 
194). The second end is then 
clamped in place (photo 195). 
Note the piece of silicon paper 
under the join, to stop the 
leather sticking to the angle. 
Now, one end of the joint is 
lifted and Cyanoacrylate glue 
is applied to the join. Then 
the end is pressed down, the 
silicon paper folded over and 
the joint is clamped (photo 
196). After a few minutes, we 
have a nice new belt (photo 
197)! I’ve used this technique 
for a number of years now and 
not had a belt failure (yet!).

The fans
The fans, again, were 
significantly different from 
the drawings, especially the 
first fan. The housing of this 
consists of a pair of end plates 
with grooves formed into 
them, which take a sheet steel 
wrapper. The whole assembly 
is held together with a number 
of bolts around the outside of 
the end plates, going between 
the two plates and clamping 
the lot together. 

To produce these, I first 
printed a drawing (from the 
CAD drawing) 1:1 on sheets of 
paper, which were then stuck 
onto the blanks for the end 
plates (photo 198). This was 
used first to cut out the profile, 
then to centre punch the bolt 
holes, then finally to form the 
recesses for the wrapper. The 
forming was done in a rotary 
machine (another of those 

were made from fairly soft 
leather strip, about 2.3mm 
thick. Search for leather strip 
on the Internet and you’ll find 
a number of sources. I find 
softer leather rides better 

the flat sections with a file or 
emery cloth but I leave them. 
After a few hours threshing, you 
won’t see them anyway!

Belts (or straps, as 
Ransomes refer to them) 

on the pulleys than some of 
the harder leathers sold for 
belting. It will stretch, but if 
you give it a good pull before 
making the belts, it’s not too 
bad and it’s a simple job to 

198

194

196

Paper templates for the end plates.

The angle ensures perfect alignment.

Clamping after applying adhesive.

197

199

193

195

A nice, new belt with a reliable join.

Forming the recess using a rotary machine.

Two ends for joining.

The adjoining end in position.

192

Starting to make a scarf joint.

 

 

PDF Eraser – Free Version 

 

 

 

 

 

 

PDF Eraser – Free Version 

 

 

 

 

 

 

 

 

 

 

 

 

PDF Eraser – Free Version 

 



707

3 INCH THRESHING DRUM

www.model-engineer.co.uk  

>>

tools you only use once in a 
blue moon, but pay their keep 
when you do need them!) as 
seen in photo 199. Photograph 
200 shows the (nearly) 
fi nished articles.

The rotor is a tricky little 
thing. It has fi ve wooden 
blades held on arms cast into 
a hub. The arms were made 
by fl attening the ends of 
pieces of round steel, bending 
to the appropriate angle and 
cutting to length. I printed a 
pattern which left impressions 
where the arms would go then 
assembled the fl ask ready for 
pouring (photo 201), resulting 
in the hubs in photo 202. 
Photograph 203 shows the 
rotor in place, complete with 
blades, before the second end 
plate and the wrapper were 
fi tted.

The second fan has a very 
similar (although smaller) 
rotor. The casing, however, 
is more conventional, with 
fl anged end plates soldered to 
the wrapper. I didn’t get any 
pictures of that...

Assembly
We’re now getting close to a 
fi nished machine! Now the 
beast was taken apart for 
painting. The colours used 
were Alpha red and Salmon 
pink, believed to be the colours 
used by Ransomes (or, at least, 
somewhere near...). I chose 
a matt fi nish as a gloss fi nish 
somehow looks wrong to me. 
Parts and assemblies were 
sprayed using an air brush. 
This worked well, although 
the layers were a little thin, so 
more coats were needed in 
some places.

In photo 204, we see the 
major parts laid out ready for 
assembly. Photograph 205 has 
the upper shoe about to go in 
(here you can see the second 
dresser at the far end). Next 
it’s the turn of the lower shoe 
(photo 206). You can see here 
the shaker crankshafts and 
bearings, temporarily held in 
place by battens. The shoe 
is fi tted from below. In photo 
207 you can see the underside 
from the rear, with the bottom 
of the elevator, the fi rst fan 
and the corn spouts visible. 
Photograph 208 is taken from 

200

202

204

The recesses fully formed.

The cast hubs.

A selection of main parts, painted and ready for assembly.

201

203

Pattern for the fan rotor hub.

One end plate and the completed fan fi tted.

206

The lower shoe about to be 
placed in position.

205

The upper shoe (left).

208

The underside looking from 
the front end.

207

The underside looking from 
the back end.
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the front and you can see 
the front axle assembly and, 
behind that, the opening from 
which the chaff is blown. Next 
the shakers are fitted (photo 
209) and the concave is ready 
for fitting. Lastly, the drum is 
about to go in (photo 210).

The last parts were the top 
covers and the wind hood (the 
bit at the front where the straw 
comes out), which are seen 
under construction in photo 
211, as well as the side boards. 
These had to be sign-written. I 
started by producing a stencil 
(the good old 3D printer again, 
photo 212). This was used to 
mark the outline of the text 
in pencil - you can just make 
it out in photo 213. The paint 
was applied, using a long sign-
writer’s brush and good sign-
writer’s paint (photo 214). I’m 
quite impressed with that! 

lTo be continued.

210

212

214

The drum awaiting fitting.

The 3-D printed stencil.

I was pleased with the result.

209

211

213

The shakers in position; the concave waiting …

The wind hood under construction.

RANSOMES marked in pencil awaiting sign writing.
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The next aspect is when 
preparing to repair something, 
you need to know:

1.� �Which components are 
cracked from service 
loadings and to what extent 
they are cracked? This leads 
on to other factors.

2.� �How long has the device 
been in service?

3. �Is this the expected life of 
the component?

4. �How expensive are spare 
parts?

5. �Are there any spare parts 
available?

6. �If the component material 
is upgraded will this 
cause something else 
more expensive to fail? 
(This is an important 
consideration).

The next aspect of testing 
is getting down to the ‘nitty 
gritty’: what methods of 
non-destructive testing are 
available and how much 
they cost. There are several 
common methods of testing:

In days of old when Knights 
were bold … etc. the method 
of testing the integrity of a 

structure was to hit it with a 
big hammer! This has certain 
draw-backs and is not very 
scientific either; for one thing 
there is a certain degree of 
imprecision in the ‘blow force 
on aspect’.

Things having moved on 
and as customers prefer 
items without great dents in 
them, a number of different 
testing methods have been 
developed to find out how 
good, bad or indifferent a 
product is. Metallurgists still 
use the ‘Big ‘Ammer’ approach 
to ascertain how brittle a test 
sample of an alloy actually is, 
but the weight and degree of 
its swing is precisely known 
and all samples are prepared 
in as near identical a way as 
possible.

Having got that out of the 
way, let’s get back to testing. 
First of all, what are you 
testing for? Well it depends on 
what you are doing and with 
what you are doing it. There 
is also the cost of testing 
balanced against the likelihood 
of there being a defect and a 
further balance of how much 
time and money is wasted 
by defects failing, against 
not testing materials. When 
preparing to make something 
you need to know:

1. �Are the materials free of 
cracks and similar defects?

2. �Does it matter if there are 
cracks in this artifact, in  
the application it will be 
used for?

3. �Are the castings free of 
voids? 

4. �If there are going to be voids 
can they be inveigled into 
a place where it does not 
matter?

5. �Is the sheet material free of 
laminations?

6. �Do laminations matter?
7.�Is the material to the correct 

specification?
8. �Several other factors 

also apply but are not as 
relevant.

Some of the above factors 
may be irrelevant to the 
home workshop, others may 
be very relevant. In most of 
these aspects we have to 
rely on the suppliers to have 
tested and ensured that the 
brass/ bronze/ steel etc. 
meets specifications as to 
purity, alloy content, hardness, 
machinability etc. and that the 
castings are good without hard 
spots or voids and porosities 
in embarrassing places. All 
this leads to a component 
manufactured to meet its 
specification for a particular 
job and having a reasonable 
working life. Such testing as is 
required will be vastly different 
between a home workshop and 
that in a factory.

The Beginner’s Guide to 
Non-Destructive Testing

Peter King 
shares this 
experiences 
in crack 
detection 
and disaster prevention.

Kits can be purchased from engineering supplies emporia.
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1. Ultrasonic.
2. X-Ray.
3. Magnetic.
4. �Dye-penetrant in two 

forms; one is coloured and 
the other more expensive 
fluoresces under light from 
an ultraviolet lamp. The 
fluorescing type set-up is 
much more expensive (it 
usually includes the lamp) 
but will detect smaller 
cracks. ‘Dye’ costs about 
$25, ‘Fluorescent’ about 
$450+ for a kit including 
a lamp and about twice 
as much as ordinary dye 
for replacement spray 
cans. (One NZ Dollar is 
approximately 55 pence 
Stirling.)

For the home workshop the 
last, Dye-penetrant, is the only 
financially feasible method as 
the first three require a very 
substantial outlay of hard 
earned cash (megabucks) 
and a fair amount of training 
(however, with improvements 
in equipment some of these 
methods are getting cheaper). 
The first referred to in the 
fourth costs little or very little 
and kits can be purchased 
from engineering supplies 
emporia. ‘You gets what you 
pays for’ however, and the dye 
penetrant method will not find 
deep seated defects that the 
others will find with ease.

Workshop testing
We will leave the factory 
situation and now just 
consider the application of 
testing in the home workshop; 
where it is worthwhile and 
where not or impossible. Let’s 
start with ‘making from new’ 
and leave repairs until later. 
Here’s another list:

1. �We have to accept that for 
us there is no financially 
feasible method of testing 
any iron castings other than 
machining until a defect 
is found. All reputable 
foundries will replace 
defective castings.

2. �If using second hand bar, 
shafting, gears or other 
components then crack 
testing by a cheap method 
will save much heartbreak. 

This is probably one of the 
major applications for the 
home workshop.

3. �When inspecting bar - 
whether round, hexagon 
or square, be suspicious 
of any thin dark lines 
running parallel to the axis, 
particularly near the cropped 
end of a bar. A cheap crack 
test will show up a ‘hot 
shut’ or a ‘cold shut’ created 
when the bar was rolled. 
These usually show up as 
you machine a bar by the 
‘shut’ opening up, because 
there is substantial stress 
‘built in’ to the defective 
bar and it is released by the 
machining away of what 
was restraining it. Basically 
these ‘shuts’ are caused 
when a billet is rolled; the 
outside squeezes forward 
forming a cup shaped 
hollow in the end of the 
billet. If this hollow is not 
cropped off but the billet is 
further rolled then the ‘cup’ 
is closed down and will form 
a lamination or something 

similar to a flattened pipe 
down the middle of the 
billet.

4. �Enclosed laminations are 
extremely difficult to find 
as they are, to all intents 
and purposes, invisible 
unless you dye test a finish 
machined component. I 
have seen a lamination in 
a steel plate that was over 
200mm in diameter. These 
start out as very small 
inclusions in a cast billet 
and the rolling process turns 
them into an extremely thin 
pancake of vast size. (One 
of the reasons for failure of 
some sea bed mounted oil 
drilling rig legs was lamellar 
tearing, where the thin webs 
between laminations tore 
where welds pulled on them 
and the ‘tube’ failed.) These 
laminations can only be 
seen under a high power or 

electron microscope, where 
they appear as a series of 
steps with ragged ‘risers’. 
Be very suspicious of any 
apparent shallow ‘blisters’ 
in sheet or plate. This is 
probably not as much of a 
problem as it used to be as 
reasonably cheap alloying 
can eliminate or reduce the 
incidence to a negligible 
level and steel made for 
boilers or other devices at 
risk will be of this type of 
alloy.

Repairs will often involve 
testing, if only to avoid 
putting defective components 
back into whatever you are 
repairing. Usually the repair 
is being undertaken because 
something has worn out and 
is clattering or has broken. 
The broken component is 
easy – replace it! But always 
consider that when it broke 
it may have overstressed 
something else, so carefully 
examine all parts and then 
THINK! What you are going to 

have to do is to analyse the 
device and figure what else 
could have been overstressed. 
The following are likely areas 
for damage involving cracks:

1. 	 Splines on shafts.
2. 	 Keyways on shafts.
3. �	� Keyways in pulleys and 

gears.
4. �	� Any bearing seating in 

cast housings, particularly 
near web braces.

5. 	� The tracks of any ball or 
roller bearings.

6. �	 Along the line of welds.
7. �	� Water cooled cast iron 

cylinder heads and blocks 
– anywhere.

8. �	� Around valve ports of 
internal combustion 
engines.

9. �	� Around bolt holes of 
flywheels, differential 
housings and brake 
drums.

10. 	�Just about anywhere a 
reversing or cycling load 
occurs.

11.	� Anywhere where there is 
a sharp change in section 
without generous radii 
blending that change.

12.	� Anywhere where there 
are machining marks 
(grooves) around a 
rotating member – 
torsion will start incipient 
cracks from these tiny 
marks.

13.	� Along welds in stationary 
structures subject to 
vibration – particularly 
where there is a degree 
of undercutting along the 
weld.

14.	� Along welds where the 
weld is not completely 
filling the space allowed 
and narrow, shallow, 
‘valleys’ are left along the 
sides.

15.	� Along welds where the 
weld itself is too heavy 
and causes a stress 
raising change in section.

16.	� Along any weld that has 
been made under wet 
conditions – ‘Hydrogen 
cracking’.

17.	� Under certain 
circumstances in the 
‘heat affected zone’ along 
any arc weld.

Dye-penetration testing
We now come to actually 
using the method of dye 
penetration testing (I have 
never used the ultra-violet type 
so I will ignore it); applying it is 
very simple and very effective:

1. �Thoroughly clean the whole 
component; wash it down 
with kerosene (paraffin) or a 
proprietary solvent cleaner.

2. �Dry it off with rags and then 
blow dry it with an air blow 
gun.

3. �Lay it on clean rags and then 
spray it with the solvent 
de-greaser/ cleaner supplied 
in the kit.

4. �When thoroughly dry, 
spray all over with the dye 
penetrant – all over for a 
small component and on 
the suspect areas for a large 
component. This is usually 
a poisonous orange/red or 
blue colour.

Repairs will often involve testing, if only  

to avoid putting defective components back  

into whatever you are repairing.
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2.  It was not heat treated like 
the original.

3.  The threads were cut in 
a lathe NOT ground to a 
polished fi nish like the 
original.

4.  The bottom of the threads 
was therefore not smooth 
and polished like the 
original and normal torsion 
in use started a lot of 
fatigue fractures from 
the marks, one of which 
proceeded to failure. 

5.  The changes in cross 
section were not nicely 
radiused and were left in 
a ‘rough machined’ fi nish 
and started further fatigue 
fractures.

The dye test carried 
out to see if the crack in 
the replacement unit was 
an isolated event raised 
eyebrows when the number 
of cracks was revealed. The 
cracks were everywhere and 
a chastened owner placed an 
order for a heap of genuine 
replacement parts. A classic 
lesson in not knowing what 
you are doing.

Another example of wrong 
material where crack testing 
was irrelevant: a small factory 
made components from mild 
steel, which were subsequently 
‘hot dip’ galvanized. The steel 
supplier ran low on mild steel 
stock of that size and replaced 
it with medium carbon steel 
(well, it was better quality, 
wasn’t it?) but did not tell the 
client. When the components 
were returned from the 
galvanizers, they were tipped 
out of the boxes on the back 
of a truck onto the concrete 
fl oor. This is where the ‘Oh 
Dear’ factor comes in; there 
was a terrible noise as the 
components shattered. It so 
happened that the ‘hot dip’ 
temperature raised the steel to 
exactly the right temperature 
to be hardened, if - as is 
usual with galvanizing - the 
components are dropped into 
water to cool off! Glass hard 
carbon steel shatters quite 
nicely if dropped about four 
feet onto concrete!

With that joyful thought. I 
will leave you to practice NDT.

 ME

5.  Leave for the time specifi ed 
in the kit instructions and 
then wipe down with clean 
rags.

6.  Spray with the ‘developer’ - 
this usually dries to a white 
‘chalky’ coating.

7.  Leave to stand for the 
time specifi ed by the kit 
instructions.

8.  Inspect the component for 
thin coloured lines in the 
white coating. Sometimes 
leaving the ‘apparently 
okay’ component for a 
further 24 hours will reveal 
that it has micro cracks 
that are only ‘surface’ but 
will probably give trouble in 
the future.

9.  Vague coloured areas 
probably means that you 
have not cleaned the 
test piece satisfactorily 
– on castings this often 
means it’s micro-porous 
- particularly with cast 
aluminium.

Keyways and splines 
commonly have lines in 
the corners following the 
cracks, bearing outer and 
inner tracks for some reason, 
usually have curving lines 
likewise following the cracks. 
Sometimes you will be 
horrifi ed at the vast pattern 
of lines that are shown up 
on bearing outer tracks or on 
the surface of case hardened 
and ground pins and you 
will wonder how it all holds 
together.

Always test wherever there 
is a change in cross section 
in a shaft, as this is where you 
will fi nd circumferential cracks 
caused by stress raising 
machining marks. If you have 
an old axle half shaft, try the 
test on the splines; usually 
the cracks are (as mentioned 
above) at the bottom corners 
of the splines. I have, 
however, seen a shaft with a 
longitudinal crack from the 
end of one spline to another 
spline at the other end – it 
had wound up like a rubber 
band! This may have been a 
‘hot shut’ in origin but did not 
look like it. If you wish, you can 
hacksaw through the splines 
and then grind and polish the 
cut; a test on that end face 

will show that the cracks are 
radial. Gear teeth that have 
been overstressed will usually 
have cracks at the base. 

The cracks from keyways 
in gears and pulleys are 
typically at an angle of 30 
- 45 degrees to the vertical 
face of the keyway from the 
corners; in shafts the cracks 
are similar to those in splined 
shafts. Another place to look 
for cracks is at the bottom 
of screw threads; there are 
some places where this can 
occur due to poor engineering 
– viz: a fl ywheel secured 
with bolts but without any 
locating dowels. The fl ywheel 
will ‘work’ the bolts which are 
already tensile stressed and 
will initiate cracks – always 

look for signs of ‘fretting’. I 
once made a new bull wheel/ 
pulley carrier with a larger 
key and modifi ed the mandrel 
of a lathe, because when 
the carrier was removed 
to replace a belt there was 
a clear indication that the 
keyway was inadequate and 
fretting was taking place 
between the carrier and 
the mandrel. Always do a 
‘crack test’ on the end of a 
crankshaft where there is a 
threaded stub that mounts 
a pulley or gear, also where 
there is a taper (often with 
a ‘Woodruff key’ slot) for a 
fl ywheel. Cracks are likely 
around the Woodruff key 
slot and where the section 
changes from a thread to the 
taper seating.

Analysis
From the above information 
you should now be able to test 

components and analyse the 
results; the more you do the 
more experience you will build 
up. The experience will also 
teach you a lot about good 
and bad engineering practice 
and good and bad fi nishing. 
Merely polishing shafts and 
other structures will reduce 
the incidence of cracks just 
because you have removed 
the marks from which they 
propagate and ensuring a 
generous radius on a change 
in section will remove stress 
raisers. The fundamental 
factor throughout this 
exercise is ANALYSE, 
ANALYSE, ANALYSE - don’t 
just accept something but 
think out what has happened 
and why because if you are 

going to make a replacement, 
then quite minor modifi cations 
may extend its life.

An example of not analysing: 
a hefty shaft with machined 
bearing seats with retaining 
tab lock washers and large 
lock nuts, pulley seats and 
similar fastenings, with a 
substantial fl ange on the end 
mounting a crankpin had 
been in service some 1000 
hours. This had been damaged 
and bent by an accident 
and was replaced by a new 
unit machined locally. As a 
replacement unit would take 
six months to deliver (?), the 
new unit only lasted about 20 
hours and damaged several 
other components when it 
failed – why? Because:

1.  It was of a different 
specifi cation of steel from 
the original but not wildly 
different.

Always test wherever there is a change in 

cross section in a shaft, as this is where you 

will fi nd circumferential cracks caused by stress 

raising machining marks.  I have, however, seen 

a shaft with a longitudinal crack from the end of 

one spline to another spline at the other end – 

it had wound up like a rubber band!
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When Number 46 was 
withdrawn for scrapping in 
1937, it was just another 
typical British four wheel, 
double deck balcony 
tram. There was nothing 
to indicate that it was, in 
fact, a signifi cant tramcar. 
This article explains the 
signifi cance and describes 
the making of the model 
(photo 1 and fi g 1). 

Bolton’s tramways were 
opened to electric 
traction early in the 

tramcar era. The fi rst electric 
cars ran in December 1899 and 

the system expanded rapidly 
thereafter. It was always an 
individual system which, whilst 
remaining basically traditional 
had a number of features that 
separated it from the adjoining 
South Lancashire operators. In 
1897, the corporation took over 
and ran the previously leased, 
extensive, horse tramways 
in the borough. A depot and 
power stations were built and 
electric traction commenced 
at the very end of 1899 on new 
routes that were laid specially 
for the electric cars. Horse 
trams ran for the last time on 
January 1st 1900 and electric 
tramcars then appeared 
throughout the system. 

These were early days for the 
electric tramways and Bolton’s 
haste to get their tramways 
into operation led to serious 
diffi  culties. The engineers had 
assumed that the previously 
laid horse tramway tracks in 
the town centre could simply 
be used by the new electric 
cars, which were much heavier 
vehicles. This proved to be 
a disaster and there many 
derailments. At fi rst, the 
tramcars themselves were 
suspected of being faulty. 
These were supplied by the 
Electric Railway and Tramway 
Carriage Works of Preston 
along with its associated 
manufacturing company, Dick, 

Bolton Corporation No. 46
Ashley 
Best’s 
illustrated 
description 
of an award 
winning, scratch built 
model in 1:16 scale.
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Fig 1
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full drop-down windows for all 
its cars except those acquired 
second-hand or built new 
as double deck bogie cars. 
All the open top cars were 
eventually modified to have 
upper saloons with drop-down 

An innovation and 
developments
It soon became apparent that 
an open top car on a short 
wheelbase, four wheel truck 
had its limitations and principal 
among these was the open 
top deck which obviously was 
unsuited to the British climate. 
It is here that what made the 
No. 46 special can be revealed. 
The Bolton tramways manager, 
Mr. Arthur Day took No. 46 in 
1903 and fitted his own design 
of a top covered saloon and, 
by a narrow margin, this was 
the first such application in 
Britain to a four wheel tram and 
set the standard throughout 
the country (photo 3). This 
first design provided a huge 
improvement for the travelling 
public, but was only a first 
step. The new top deck had a 
short central covered saloon 
with long open balconies at the 
ends.

The short centre was almost 
certainly a result of caution 
because of the perceived 
danger of high winds 
overturning the tram, the short 
centre being considered to 
offer less wind resistance. 
The design was a success 
and Bolton then had further 
cars delivered to very similar 
designs. A feature of the initial 
experiment was the upper 
saloon windows which were 
of the drop-down opening type 

Kerr and Co. (these companies 
were later to be amalgamated 
and in time became the 
English Electric Co. Ltd.). 
The tramcars were entirely 
blameless and Dick, Kerr Co. 
reported that the trouble was 
caused by attempting to run 
electric cars on horse tram 
tracks. Bolton’s experiences 
were a lesson to others!

The tramcars
The rush to electrify tramways, 
not just in Bolton, placed huge 
demands upon manufacturers 
at a time when designs were 
still developing. Bolton started 
with an order for 70 four wheel 
open top trams from the Electric 
Railway and Tramway Carriage 
Works, Preston (ERTCW). The 
initial car design was rapidly 
abandoned in favour of what 
became established as the 
‘Preston’ style standard tram, 
which became the accepted car, 
not just in Bolton but all over 
Britain. This standard tramcar 
had a three window, 16 foot 
saloon, a short canopy body 
and was mounted on a four 
wheel truck (photo 2). Similar 
cars were the mainstay of most 
early British tramways with 
only the larger systems, which 
included Bolton, also making 
use of large bogie cars. Some 
tramways operated throughout 
their existences with ‘Preston’ 
style four wheel trams.

without the small ventilator 
half-light above. Some of the 
cars delivered at first to the 
basic design were, in fact, 
fitted with half-lights (photo 
4). Bolton standardised on the 

1

32

Front end of the model.

First top cover.First design – open top car.
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windows. These were fi tted 
in Bolton’s own workshops, 
some with bought-in saloons 
to Bolton’s design which 
gave the fl eet a distinctive, 
standardised appearance.

All this is running ahead a 
little because this article is 
concerned principally with 
No. 46.

No. 46 – evolution
Bolton’s tramways had an 
extensive and fully equipped 
workshop and although clearly 
capable of doing so, did not 
build its own tramcars. Most 
cars were built by the United 
Electric Car Co. (English 
Electric) with a few by Brush. 
The top deck covered saloon, 
built in the workshops, was 
found to be so successful that 
it rapidly became standard but 
quite soon the fears of wind 
resistance were overcome 
and the short saloon was 
extended to the more familiar, 
full length 16 foot saloon 
to match the length of the 
lower saloon. Open balconies 
and open driving platforms 
remained. This development 
produced the aforementioned 
British standard balcony four 
wheel tram. Developments 
had not fi nished and other 
changes occurred, so the fl eet 
gradually became modernised 
by small alterations. The 
original balcony modifi cations 
incorporated reversed stairs. 
These required passengers 
to climb from the platform in 
a clockwise direction (photo 
5). Such stairs caused a 
serious restriction to a driver’s 
vision to the rear of the car 

and so were mostly replaced 
by direct 180 degree stairs, 
where passengers climbed 
anti-clockwise to the top deck 
(photo 6). 

The original Brill 21E trucks 
had their narrow wing axle 
boxes (photo 7) replaced by 
the wide wing variety (photo 8). 
Track brakes were fi tted, either 
mechanical or electrical - or 
combined (photo 9). Some cars 
acquired longer wheelbase 
trucks. Finally, after 1927 when 
Bolton purchased its last new 
trams as totally enclosed bogie 
cars, many of the rest of the 
bogie cars in the fl eet were 
fi tted with fully enclosed top 
decks and some of the four 
wheel cars also received this 
feature (photo 10).

Apart from the 1927 bogie 
cars, all Bolton trams kept 
open drivers’ platforms 
as it was considered too 
expensive to fi t full screens 
that would have required much 

modifi cation to the platform 
equipment. Not all the four 
wheel cars were given the full 
modifi cations and one car, 

No. 45, survived throughout 
the Second World War with 
old-fashioned reversed stairs 
(photo 11).

●To be continued.

54 6

Reversed stairs.

Preston-built variant.

180 degree direct stairs.

7

9

11

8

10

Narrow wing axle box.

Track brake.

No. 45 kept its reverse stairs.

Wide wing axle box.

Final top deck development.
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users in the UK and abroad, so 
they clearly know a bit about 
workshop machinery.

Review criteria
Whatever the size of vertical 
mill you are considering buying, 
there are some requirements 
which, I suggest, are mandatory 
if you are going to be able 
to produce good work. Most 
important first, these are:

1. The basic geometry of the 
mill must be of acceptable 
accuracy. Specifically:

a) The spindle should be 
acceptably close to being 
perpendicular to the table of 
the machine. This is not an 
issue on a Bridgeport which 
provides the means to adjust 
the verticality of the head in 
both left and right and fore and 
aft planes. But it is an issue on 
small machines which either 
provide no adjustment of the 
head or adjustment in one 
plane only. If the spindle is not 
perpendicular to the table:

i. End mills will cut deeper 
on one edge, which means that 
you will have to make multiple 
passes over a workpiece to 
achieve a truly flat surface,

ii. When using the side of an 
end mill, the milled surface will 
not be at right angles to the 
clamping face of the workpiece,

iii. Fly-cutting will not 
produce a flat surface.

iv. Drilled holes will not be 
vertical.

v. When you are jig-boring 
holes and moving the head 
up to cater for larger and 
larger drills, the drill will be 
increasingly off from being co-
axial with the hole. The hole will 
draw the drill in but the bending 
moment in the drill will force it 
to cut the hole deeper on one 
side than the other, so the hole 
will wander.

In this article, the author 
proposes some mandatory 
and desirable requirements 
for a vertical mill for the 
model engineer. He then 
assesses the Champion 20VS 
mill against these evaluation 
criteria, showing how to 
measure the accuracy of 
the basic geometry of any 
vertical milling machine. The 
objective: to help you choose 
a mill that will enable you 
to do good work. Finally, 
he puts the mill to work to 
assess its flexibility, usability 
and performance.

Introduction
Vertical milling machines 
come in a range of sizes from 
the Proxxon MF70, on which 
you could mill the horns of 
an O-gauge locomotive, to 
machines costing hundreds of 
thousands of pounds on which 
you could machine the horns 
of the Flying Scotsman. 

If you were a well-heeled 
Formula 1 team in the market 
for a toolroom-quality turret 
mill (on which, incidentally, 
you could undertake all the 
milling operations for a 10¼ 
inch gauge locomotive), a 
Bridgeport Series 1 with 
hand-scraped, chrome-plated 
ways, ball screws, a three-axis 
DRO, one-shot lubrication and 
power traverse would be a 
wonderful machine to own but 
it would cost about £22,000. 
Even industrial users have to 
be satisfied with knee mills 
made in Taiwan or China and 
perhaps ‘finished’ in the US 
or the UK and costing around 
£12,000. CNC machining 
centres cost a whole lot more.

Let’s get real. We are 
hobbyists making model 
stationary engines or 
locomotives of 3½ or 5 inch 
gauge. Most of us don’t have 
the 8 x 6 x 7 foot space needed 
to accommodate a Bridgeport 
and we don’t have the budget 
for it either, so we are grateful 
to companies like Chester, 
Warco and Axminster for 
supplying vertical mills which 
meet our needs and budgets. 

I was delighted to receive 
an invitation to review the 
Champion 20VS from Chester 
which, at £1185.19 (including 
VAT) for the mill with drip tray 
and stand, is a truly affordable 
machine for the model 
engineer. In my research, I 
discovered that Chester also 
supplies a range of large 
machine tools to industrial 

Champion 20VS Mill
from Chester Machine Tools

1
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What is ‘acceptable accuracy’ 
I hear you cry? Well my Myford 
VM-B is 3.1 minutes of arc 
away from vertical measured 
left to right and 1.9 minutes of 
arc from vertical front to back. 
This doesn’t sound too bad, but 
the error is suffi  cient to force 
me to think about how best 
to machine each workpiece 
to minimise the impact of the 
error. I obtain a more accurate 
vertical edge when milling with 
the side of an end mill along the 
X-axis than I do when milling 
along the Y-axis. Translating 
3.1 minutes of arc into a slope, 
it equates to about 0.001 inch 
per inch. I would not want 
to use a machine much less 
accurate than this so this 
is the fi gure I will use as a 
benchmark. 

b) The X-axis and the Y-axis 
should be acceptably close to 
being at right angles, otherwise 
you will not be able to mill the 
ends of a workpiece square to 
its length or use the mill as a 
jig-boring machine to mark out 
a set of holes on a plate (such 
as a bunker rear). Once again, I 
will use 0.001 inch per inch as 
an acceptable error. 

c) The vertical (Z-axis) 
slideways should be acceptably 
close to being vertical to the 
table, otherwise you won’t be 
able to bore a hole which is 
vertical to the clamping face of 
the workpiece. Once again, I will 
use 0.001 inch per inch as an 
acceptable error.

d) The ground vertical 
faces of the table (front and 
back) must be parallel to 
the X-axis slideways. The 
reason for this is that vices, 
angle plates and workpieces 
are usually positioned on 
the table by reference to 
these ground edges. I think 
an error of 0.0002 inch/inch 
is acceptable. If I owned a 
machine with an error larger 
than this, I would ask a local 
precision engineering fi rm to 
regrind the front of the table.

e) The top surface of the 
table must be parallel to both 
X-axis and Y-axis slideways, 
otherwise the milled top 
surface of a workpiece will 
not be parallel to the clamping 
surface. Errors of 0.0002 inch/
inch are acceptable.

2. The mill should be sturdy 
enough to undertake milling 
tasks appropriate to its size. 
The rigidity of the vertical 
column is of prime importance 
here. The column acts as a 
cantilevered beam which has 
to resist the bending moment 
imposed by the tool in use. 
As you will remember if you 
studied the bending of beams, 
beam defl ection is inversely 
proportional to the second 
moment of area of the beam. If 
you double the size of a beam, 
therefore, keeping the same 
cross-sectional shape, you get 
16 times less defl ection.

3. The speed range must 
allow both high-speed drilling/
spotting of small holes and 
low speed work such as boring, 
fl y-cutting, counter-sinking 
and counter-boring. A slowest 
speed of 60 rpm or less is 
ideal. It’s not just a question 
of speed; the torque available 
at the slowest speed must 
be suffi  cient to overcome the 
resistive moment imposed by 
the tool which (for a fl y-cutter) 
can be substantial.

4. Clamps should be provided 
to clamp the head, the quill 
and the table (both X and Y 
axes). This provides additional 
rigidity when milling.

5. The dials on the X-axis and 
Y-axis handwheels must be 
capable of being set in any 
position. This is important 
when using a centre-fi nder to 
position a workpiece relative to 
the spindle for jig-boring work.

6. There must be a quill stop 
for reasons which I will explain 
later.

7. The quality of manufacture 
must be acceptable. Finest 
quality, such as parts bolted 
together being precisely 
located with dowels, is an 
unrealistic expectation for a 
budget-priced mill but badly 
tapped threads, poor quality 
fasteners and excessive slop 
in leadscrew nuts are not 
acceptable. And remember 
- a ground surface does not 
automatically imply high 
accuracy!

Then, of course, there are 
also desirable requirements, 
such as:

1. The maximum headroom 
should permit a chunky 
workpiece to be milled.

2. The minimum headroom 
should ideally allow a 
workpiece clamped to the table 
itself to be milled without the 
need for parallels or a box angle 
plate.

3. The table should be large 
enough to accommodate a 
good quality machine vice. I 
fi nd the modular CNC type, as 
manufactured by Gerardi and 
ROHM, easiest to use. These 
are made of alloy steel, are 
hardened, are accurately ground 
all over (unlike some budget 
vices, unfortunately) and are 
easy to set up on any milling 
table. Whilst offering precisely-
ground vice jaw height when 
the jaws are fully tightened, 
loosening the spring-loaded 
jaws also provides a downward 
force on workpieces from both 
jaws, if this is what you want. 

They are not cheap, but you will 
never regret your investment.

Approach to the review
I’ll start by reviewing the mill 
against the mandatory and 
desirable requirements. I 
will describe in detail how to 
measure the accuracy of the 
geometry of any mill. Then I 
will assess the ruggedness and 
usability of the Champion 20VS 
by making some brackets. 
What I will not be doing is 
making replacement parts for 
the mill; that is a job for Chester 
and the original equipment 
manufacturer. My philosophy 
has always been that I would 
rather buy than make tools. 
That way I can spend more 
time making models. 

The Champion 20VS Mill
This is a keenly-priced mill, 
designed for the hobbyist 
(photo 1). It is suitable for 
bench mounting (if you have a 
really solid bench) but a stand 
and drip tray are also available. 
The specifi cation is as follows 
(table 1, taken from the Chester 
web-site).

Table 1
Max. Drilling Capacity 20mm
Max. End Milling Capacity 20mm
Max. Face Milling Capacity 63mm
Table Size 700 x 180mm
T-slot Size 12mm
Cross Travel 175mm
Longitudinal Travel 490mm
Vertical Travel 290mm
Max. Distance Spindle to Table 360mm
Taper of Spindle Bore MT2
Spindle Stroke 52mm
Number of Speeds Variable
Range of Spindle Speeds 50~2200 rpm
Headstock Tilt Left & Right ±90°
Motor 1HP
Dimensions (W x D x H) 960 x 570 x 970mm(max)
960 x 570 x 780mm(min)
Max Spindle to Table 390mm
Throat 165mm
Net Weight 113kgs

FEATURES: 
• variable spindle speed
• dovetail column
• digital quill depth readout
• column guideway covers
• tilting head
• large table size

STANDARD ACCESSORIES: 
• drill chuck
• drill chuck arbor
• chuck guard
• drawbar
• manual and parts list

●To be continued.
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making the pocket. I have a 
manual tool changer (that’s 
me) so I choose to run three 
distinct programs and change 
the tool before each program 
is loaded.

Step 3: run the drilling 
program. Note that I did not 
drill completely through the 
material into the underlying 
table, but did drill through 
into a bit of sacrifi cial scrap 
aluminium that was between 
table and BMS bar.

Step 4: run the profi ling 
program, then run the 
pocketing program. For setting 
the Z axis zero, I used a bit of 
thin paper so that the tool was 
not quite (but, very close to) 
touching the surface of the 
material.

Step 5: unclamp the material 
and move it along a bit, and 
run through the machining 
steps again until you have 
enough links cut to this stage.

If you refer to photo 2, you 
can see the results of this step; 
the link is outlined, the material 
between the bosses is lowered 
and the drilling is completed. 
You can also see the bit of 
sacrifi cial scrap aluminium 
underneath the BMS.

Now the fun part! This is the 
second group of operations:

I required three little links, 
called valve gear hangers, 
for the engine unit of my 

Kozo Hiraoka-designed 3½ 
inch gauge Shay locomotive. 
These are little links that 
go between the valve gear 
lifting arms and the actual 
valve gear expansion link on 
Stephensons’ valve gear. Many 
references call these ‘lifting 
links’, but in the Kozo Shay 
plans they are referred to as 
‘link hangers’.

They are, at fi rst glance, quite 
simple. A link with two reamed 
2mm holes, 21mm between 
centres. The diffi  culty comes 
in because they are not only 
barbell shaped but the metal 
between bosses is also thinned 
on all sides, thus requiring 
machining on all surfaces.

Photograph 1 shows a 
completed hanger. What 
follows in this article is a 
description of how I arrived at 
producing a set of identical 
hangers for this locomotive.

For this job, I decided to mill 
the links out of a piece of BMS 
bar, that was slightly thicker 
than the fi nished links.

For those not familiar with 
the expressions peculiar to 
CNC, I should clarify some 
terms used here; ‘profi ling’ is 
equivalent to milling/fi ling/
sawing to a scribed line where 
only accuracy to the line 
matters. ‘Pocketing’ consists 

of creating a depression in 
the material, where all sides 
(whether straight or curved) 
and the depth matter; an 
example might be the valve 
ports on a slide-valve steam 
cylinder.

My process consisted of 
three distinct groups of steps:

The fi rst group:-
Step 1: draw in 2D CAD, three 
layers consisting of a) the two 
points for drilling, b) the link 
outline for profi ling and, lastly, 
c) a dog-bone shaped line for 
pocketing the bit between the 
bosses.

Step 2: create in the CAM 
software, three individual 
programs, one for drilling, 
one for profi ling and one for 

Valve Gear Link Hangers
John A. 
Stewart 
describes a 
simple CNC 
operation 
step-by-step.

1

2

A link complete; a small fi le removed sharp burrs on the edges.

One link drilled, cut and pocketed.
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Mill the back of the BMS 
bar down to the thickness of 
the links, ensuring that all of 
the underside is supported. If 
you have measured and set 
the depth of cut correctly, you 
should end up with a sliver 
of metal holding the links in 
place; this sliver of metal will 
hopefully be the thickness of 
the paper you used to set the 
tool height for the profi ling 
operation. As you can see 
in photo 3, then, the hanger 

outlines will be visible from the 
back. I took a cold chisel and a 
scriber and, by hand, punched 
through this thin sliver of metal 
(photo 4). In photo 5 you can 
see the links as they came 
out, ready for the last group of 
operations.

Finally, in my bit of scrap 
aluminium, I drilled (by CNC) 
and tapped (by hand) two 
holes for 2mm cap screws 
21mm apart. Each link was 
put in place, fi nished side 

down, with a bit of a spacer 
underneath to support where 
the pocketing was previously 
cut. I used a bit of brass 
and kitchen foil to achieve 
the correct thickness. The 
pocketing program was again 
run, resulting in the back of 
the link reduced to the correct 
thickness as shown in photo 6.

A little bit of fettling, and the 
three links were fi nished. 

Astute readers will note that 
on the pocketing operation, 

I did not adhere to my 
description of ‘pocketing’ that 
is found at the beginning of 
this article. For these links, 
only the radius at the bosses 
and the depth of cut were 
important. The remainder of 
the sides of the pocket were 
cut in thin air but the CAM 
Pocketing tool was used 
nonetheless.   

 ME

3

5

4

6

Back of the material thinned to the outline of the link - material was supported to 
ensure that the link was not pressed downwards by end mill cutting forces. 

Links requiring fi ling and pocketing of the back of the link.

A cold chisel and scriber were used to remove the thin material 
between the link and the stock.

Back of the link reduced in thickness by running a pocketing operation.

No.254

›  Myford Bed Regrind – Laurie Leonard 
reports on what’s involved

›  Get every joint right with the help of 
David Banham’s guide to Silver Soldering

›  Ben Tubbing looks at what Spark Erosion 
has to offer the hobby engineer

IN THIS ISSUE THERE’S MORE TO HELP YOU GET THE 
MOST OUT OF YOUR HOBBY... ON SALE NOW!
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of the engine is the busy 
end and has the controls 
and electrical parts for the 
ignition system (photo 52). 
The controls have small, cork 
faced cone clutches built into 
them as this enables them to 
be moved independently or 
together. The larger handle 
is connected to the advance 
and retard on the distributor 
and magneto while the smaller 
handle is connected to the 
governor via a spring and then 
on to the butterfly throttle 
valve. The vertical shaft that 
is driven from a 1:1 bevel gear 
in the crankcase also drives 
a step up bevel gear to the 
magneto. This means that the 
magneto revolves at engine 
speed. Small castings were 
made for the magneto, the 
stand and the gear case. These 
were machined up and fitted 
in place (photo 53). It did take 
some time to line all the parts 
up (photo 54).

The magneto (see M.E. issue 
4544, 30 September 2016) is 
a dummy and actually houses 
the trigger system for the 
transistorised ignition system. 
A horizontal shaft is carried in 
two small ball races and on the 
end of the shaft is the slotted 
‘interrupter’. As the unit has 

Manifold
The auxiliary air valve seats 
onto a bronze fabricated 
housing and is controlled 
by a light spring. To quote 
the manual, ‘the mixture can 
be diluted by means of an 
adjustable pure air valve to the 
most economical point’.

Included this time are all 
the drawings relating to the 
manifold (photos 50 and 51).

Ignition
By now the tractor was taking 
shape and looking quite 
interesting. The driver’s end 

In Model Engineer, issue 
4511 (26 June 2015) I 
began my description of the 
building of the chassis of 
this unusual tractor. Now I 
shall describe the engine. 
The engine is the  
heart of this tractor and 
is the most complicated 
part to design and make. 
This article and the 
accompanying drawings 
describe how I did it.

George 
Punter 
makes the 
engine for 
his 1913 
agricultural tractor.

Continued from p.597
M.E. 4558, 14 April 2017

PART 12
    Saunderson & Mills

Tractor Engine
50

52

54

51

53

Inlet manifold fitted prior to painting.

The finished engine; driver’s controls.

A closer view of the distributor.

Manifold after painting.

Under construction; showing the machined castings in place.
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to cater for the advance and 
retard the outer end brass unit 
that houses the small magnet 
is made so that it can revolve 
in the magneto housing. The 
Hall effect transistor housing 
is made from an insulated 
material and fi ts into the 
brass unit. The machine in 
the Geraldine museum had 
the magneto removed so I 
modelled mine on the type 
seen on old engines of that 
time. On the top of the vertical 
shaft sits the distributor and 
this is made from an insulated 
plastic material, as is the rotor.

The wooden box at the 
front of the tractor houses the 
transistorised ignition board, a 
small coil and the battery and 
switch. This system was made 
up by a friend, Jeff Jorgensen 
and tested on a four stroke 
model aircraft engine before 
being used on the tractor.

●To be continued.
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never did a hands on stint on 
the shop floor so my practical 
sheet metal working knowledge 
is a bit skimpy. The belly tank 
assembly is shown in Drawing 
No. 9 of the set available from 
A. N. Engineering.

The belly tank ends are 
available as a pair of pressings 
with radiused edges so 
naturally I decided to use these 
as the starting point. These 
were supplied in much the 
same state as the tender sides 
so the first job was to trim all 
the flash off leaving the tank 
ends with an even flange all 
the way round. So far so good 
but the real issue was how to 
hold the tank ends in the right 
position while the belly tank 
wrapper was fitted. I tried a 
couple of set ups, involving 
many G-clamps (one can 
never have enough) but none 
would allow me to manipulate 
the wrapper and get in at the 
holes. In the end I rang Bob 
Whitehead for some advice, as 
at the time he was still selling 
the castings as well as building 
an example of the 4CD. 

The method he used was 
to make six tubular stays that 
could be welded at the six 
corners of the belly tank ends; 
the six stays included two for 
the corners at the cut-out that 
fits around the boiler. Once 
the stays were all welded in 
position, this would form a 
rigid structure around which 
the wrapper could be fitted. 
The wrapper would be fitted 
with temporary bolts and 
once it was fitted all round, it 

In the previous episode I 
described the final assembly 
of the tender and the next 

item was to be more sheet 
metal work; the belly tank. I am 
not a big fan of sheet metal 
work, I much prefer machine 

This article has been written to guide the builder through the construction of the 6 inch 
scale Garrett 4CD tractor designed by Chris d’Alquen. The writer has previously built a 
4 inch scale Garrett and a 6 inch scale Foden wagon so has the benefit of considerable 
experience in larger scale modelling. Most machining can be done in the average home 
workshop but the supplier from whom the castings and drawings are currently available 
is able to provide a machining service for the largest items if required.

Garrett 4CD Tractor
                in 6 inch scale

Continued from p.446
M.E. 4556, 17 March 2017

Chris Gunn 
starts 
construction 
of the belly 
tank.

PART 33

293

295

294

296

Turning the belly tank stays.

The set-up to get the belly tanks ready for welding.

The sides are supplied as pressings.

Corners welded.

work, but the methodology I 
use gets me there, with the 
equipment I have, but it’s not 
perhaps in the easiest way. In 
my working career I worked 
for two companies that did a 
lot of sheet metal work but I 

 

 

PDF Eraser – Free Version 

 

 

 

 

 

 

PDF Eraser – Free Version 

 

 

 

 

 

 

 

 

 

 

 

 

PDF Eraser – Free Version 

 



729

GARRETT 4CD TRACTOR

www.model-engineer.co.uk  

could be removed, the stays 
cut out and the whole thing 
reassembled again. 

The next decision to be 
made was the wrapper 
arrangement. The steering 
shaft brackets are fi tted to the 
bottom of the tank and require 
reinforcing plates to be fi tted 
on the inside. The steering 
shaft passes through the 
tank and this needs a suitable 
tunnel, which also requires 
some reinforcing around the 
cut-outs in the tank. There are 
several other items that need 
to be fi tted around the tank: 
some oilers for the steering 
gear, the water strainer and 
the water lifter, plus the two 
manholes in the sides. In view 
of all these additions and 
the belly tank support, with 
yet more reinforcing plates, I 
decide to make the wrapper in 
four sections. 

The fi rst would cover the 
majority of the bottom, the 
second would cover the 
curved section that sat under 
the boiler and I would fi t 
one plate either end to wrap 
around the ends. The joints 
would be reinforced with 
joining strips and they would 
be positioned so they could 
not be seen when the belly 
tank was installed. This way I 
could have access to all sides 
as assembly progressed and, 
when I was happy, I would 
rivet the bottom and sides but 
fi t the curved top with button 
head screws so access would 
still be possible through the 
big hole in the top, should it 
be necessary. I am a great 
believer in keeping one’s 
access options open, having 
worked on machinery where 
the frame or cladding was 

welded in position and this 
prevented access to some 
item that needed fi xing. 

The next step was to obtain 
some tube for the stays; I 
checked the radius of the 
corners and also measured the 
width of the wrapper and the 
length of the pieces I would 
need and then set off. At my 
local structural steel stockist’s 
I found some tube exactly right 
for the corners of the tank. It 
was 48mm outside diameter 
and seemed to be a standard 
size as there were off-cuts 
aplenty! I bought a couple of 
these and then went to one of 
our local sheet metal workers 
who was happy to cut up some 
of their 1.5mm thick off-cuts 
the right width and lengths 
for my needs in exchange for 
a contribution to their biscuit 
fund. I’ve said this before but 
I fi nd it helps to take a picture 
of what you are making to 
show them and, usually, folk 
are interested as building a 
half size traction engine is a 
bit out of the ordinary. I also 
fi nd approaching smaller 
companies is best as one 
can usually talk to someone 
directly connected to the 
shop fl oor, whereas larger 
companies tend to have a 
hard-hearted receptionist who 
will stop you seeing someone 
more sympathetic. 

I headed home with my 
materials and set to work. The 
fi rst job was to cut the stay 
tubes slightly over length. 
Then I put the fi xed steady 
on the Bantam, faced off the 
tubes all to the same length 
and put a small chamfer on for 
the weld bead (photo 293). 

Once all six were done, the 
next step was to hold them in 

position and weld them. This 
was easier said than done 
and it turned out to be one of 
those jobs when an extra pair 
of hands would have been 
useful. I tried at fi rst to hold 
the eight items together with a 
pair of sash clamps and after 
about 30 minutes without 
any success - at which point 
I would have been happy with 
four pieces held in position - I 
gave it up as a bad job. When I 
had calmed down and thought 
about it, I found a couple of 
wide pallet boards and some 
odd bits of studding and 
fi nished up with the set-up 
shown in photo 294. 

Photograph 295 shows the 
set-up from the front of the 
tank. 

It was hard to get all six 
tubes held in position all at 
once, due to minor variations 
in the lip of the tank ends, but 
this did allow me to tack weld 
a couple in place and then add 
additional stays once those 
were secure. Eventually all six 
were tacked in position and I 
removed the assembly from 
the clamp to check for square 
and to check the width was 
the same over the outside of 
the ends. When I was happy 
with that, I clamped it all up 
again to stop it moving when 
welding and put a decent weld 
around each corner (photos 
296 and 297). 

Once the welding was 
completed, the welds were 
ground back fl ush with the lip 
around the tank ends and I 
was now able to start adding 
the sections of the wrapper. 
I decided to start with the 
curved section that forms 
the top of the tank under the 
boiler. I reasoned that this 

might be easier to do with 
the tank the right way up 
and fi rmly down on its base. 
You may wonder where the 
bench space big enough 
to accommodate this work 
has come from; it is in fact 
a temporary worktop which 
I can bring into use for jobs 
like this. I built my benches to 
fi t the workshop on a frame 
made from 50 x 50mm box 
section, with some horizontal 
beams running from the wall 
to the front of the bench top. 
At some point I rescued some 
solid square bars about 1.5 
inch square, about a yard 
long, from our scrap heap 
and drilled them with a series 
of holes. I slid these into the 
bench top tubing and I can pull 
them out to make a couple of 
rails on which I can place a 
piece of 20mm ply to act as 
a temporary bench top. The 
bench top is fl at and can be 
stowed away and the square 
rails can be slid away when not 
required. I have a few coach 
bolts, which locate the top 
to the rails to stop the whole 
thing moving about. 

Back to the belly tank. I 
selected the piece of plate 
designated for the curved 
section, marked a centreline 
and drilled a pair of 3⁄16 inch 
holes at the correct width for 
the two rows of rivets that 
would be fi tted on each side 
of the tank. I marked out the 
lines where the rivets would 
go along the edges of the 
plate as well. I then marked 
out the centre of the belly 
tank inside the curve and 
carefully marked out a pair of 
holes at the right centres to 
match those in the plate and 
drilled them 3⁄16 inch. I pulled 
the plate partly down into the 
curve with a ratchet strap and 
then inserted a couple of long 
bolts and tightened these until 
the centre pulled down into 
position. Once the centre was 
down, the plate was checked 
to be square and the edges 
parallel with the ends, I moved 
the ratchet strap and pulled it 
down a bit more until I could 
add the second temporary bolt 
(photo 298).

●To be continued.

297 298

Another view of the part fabrication. The curved section marked out and temporarily fi xed.
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For the benefi t of those 
who enjoy 20/20 vison, 
bifocal spectacles have 

two lenses; the main ones 
are for distance and the lower 
sections are for reading. 
Consequently, when reading, 
you naturally look downwards 
at an angle. This is all well and 
good when reading a book or a 
drawing, however considerable 
diffi  culties arise when using a 
surface plate or carrying out 
bench work.

Focus on Bifocal Spectacles
and Other Workshop Matters

1 2

The new height of the new ‘surface plate’. The plate is actually a thick piece of float glass.

Don Allen 
takes a 
closer look!

 

 

PDF Eraser – Free Version 

 

 

 

 

 

 

PDF Eraser – Free Version 

 

 

 

 

 

 

 

 

 

 

 

 

PDF Eraser – Free Version 

 



731

WORKSHOP TOPICS

www.model-engineer.co.uk  

>>

Large surface plates in 
general are quite heavy so 
nearly all are mounted on a 
substantial bench, therefore 
when trying to set a scribing 
block to a rule or a height 
gauge whilst looking though 
the lower portion of your 
spectacles, you have to take 
up a semi-kneeling position - or 
wish you had a double jointed 
neck from birth.

My answer to this problem 
gives a choice of two options: 
option 1 was to construct a 
concrete pit with steps leading 
down from the workshop fl oor; 
option 2 was lift the surface 
plate up to a comfortable level, 
i.e. a few inches below the 
bottom of the reading segment 
of the spectacles - 4 foot 10 
inches is okay for me (photo 
1). Fortuitously common sense 
prevailed and I chose option 2 
(photo 2). 

Lifting a very heavy cast 
iron plate to the requisite level 
is not without its problems, 
mainly caused by the weight; 
also constructing a strong 
enough shelf would require 
some extremely stout brackets 
with very strong fi xings or 
some powerful sky hooks.

You will see from the picture, 
my ‘plate’ is, in fact, a sheet 
of thick fl oat glass 3 feet 4 
inches x 2 feet 3 inches. This 
plate has served me very well 
for more years than plenty. It’s 
main benefi ts are threefold: i) it 
is only a fraction of the weight 
of a comparable sized cast iron 
plate; ii) because of the weight 
difference a much larger plate 
can be accommodated than 
the cast one, allowing, in some 
cases, the whole model to be 
positioned on the plate. This 
is very handy for transferring 
a datum from the front to 
the back of the model or, for 
instance, the quartering of 
wheel sets; and iii) it’s very 
cheap to replace.

May I suggest you try this 
higher altitude of working on 
any convenient shelf to explore 
the idea? A great place to 
carry out this experiment is 
the upper kitchen cupboards 
as the shelves have various 
height differences. (I advise 
a degree of caution to avoid 
large volumes of fl ack; the 

phrase, ‘what the eye doesn’t 
see …’ springs to mind.) Once 
a suitable height has been 
established I feel sure some 
workshop changes could well 
be forthcoming.

For a supplier of thick 
fl oat glass, look for a glass 
merchant who specialises in 
glass worktops for kitchens 
and bathrooms; you may be 
surprised just how cheap an 
off-cut can be. It would appear 
that pieces any smaller than a 
bread board, or ‘clangers’, are 
tossed in the skip. (My dad 
always told me it was far better 
to be born lucky than rich; this 
might have been because he 
had no money.) My particular 
piece was a Rep’s sample 
with all the edges ground and 
bevelled but if you are not so 
lucky, it is not beyond the wit 
of man to stone off the edges 
and corners or fi t a timber 
bead around the sides, so why 
not try your luck?

A raised bench
When I was constructing my 
7¼ inch gauge Union Pacifi c 
Centennial Locomotive the 
two bogies (‘trucks’ to use the 
American vernacular) weighed 
247 lbs each, therefore they 
had to stay on the bench. 
However, as the trucks at this 
time were fi nished and painted, 
some form of protection was 
required so a lightweight 
cover that could easily be 
lifted off without damaging 
the paintwork was made. The 
top of the cover fi nished at 8½ 
inches above the bench height.

As if by natural instinct 
or, indeed laziness (I prefer 
to think the former) I found 

myself using this higher level 
for small work - assembling, 
marking out and most close-up 
work. I found it to be far more 
comfortable to work at the 
higher level than at the lower 
bench; it was also much less 
strain on the back.

When the Centennial was 
completed the cover was no 
longer required, however, I had 
become so used to working 
at the higher level I decided 
to make a more substantial 
raised section on the bench 
(photo 3). Not only did this give 
me my happy fi ddling height 
but it provided extra storage 
space underneath. 

The raised section is 8½ 
inches above the bench. 
Understandably this 
dimension may not suit all so 
I am afraid, for you, it’s back 
to the test bed in the kitchen. 
With the aid of various tins 
etc., and the bread board, a 
comfortable working height 

can quickly be determined. 
(Please don’t forget the fl ack 
precautions.) 

Convention states that the 
recommended height for the 
top of a vice is approximately 
your elbow height but maybe 
the choice is personal. When 
I am working on small parts 
in a vice set at such a level, 
however, I come back to 
the bifocal and back issues. 
To resolve this problem a 3 
inch vice was mounted on a 
removable swivelling plate 
(photo 4) which was positioned 
on the top of the raised bench 
level. I have to say how much 
better it is, when using a fi le on 
small parts, when you can see 
what you are doing (photo 5).

Raised table height
Still on the subject of bifocal 
viewing - when I purchased a 
small Proxxon drilling machine 
complete with a compound 
table and a rotary table (photo 

3

54

A raised section of bench space. 8½ inches is right for me

… is mounted higher than conventionally.A vice on a removable swivelling plate…
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of the cover to the centre of 
the stud holes and set the 
calliper to that value (photo 
11); move the table to the left 
using the X screw and read off 
the dimension on the calliper 
until the calliper returns to 
zero. Next, zero the rotary table 
degrees dial (photo 12) and 
read off the number of degrees 
(photo 13) to give the desired 
number of holes in the cylinder 
cover.

It’s now time to drill the 
holes. Start with a small centre 
drill and change for the stud 
clearance drill for each hole 
and drill though; continue 
with the next hole (photo 14). 
Simple … but it works.

Before closing, can I briefly 
go back to the subject of 
the vice? On both my vices 
the gripper serrations have 
been ground off the jaws on 
a surface grinder (photo 15). 
I find holding small parts in 
removable soft jaws can be 
a pain in the proverbial … and 

(photo 10); the other, smaller 
end to be secured in the chuck 
of the drill. The rotary table 
at this time was loose on the 
compound slide. Once the 
rotary table was positioned 
directly under the drill chuck 
using the X-Y screws, the 
rotary table chuck is then 
tightened and the rotary table 
clamp bolts are tightened onto 
the slide. The stub is then 

6), I thought this too should 
also be mounted at an easy 
working height. Accordingly 
I made a small chest of three 
drawers and mounted the 
drill on the top. The drawers 
hold all the bits and bobs 
associated with the drill. The 
carcass raised the drill to a 
convenient and comfortable 
working height. 

 As an add-on, one of those 
little work lights was fitted: as 
I said previously, it really does 
improve the quality of your 
work when you can actually 
see what you are doing  
(photo 7). 

Eagle eyes may be 
wondering about the purpose 
of the attached digital calliper 
in photo 7. Well, this is fitted 
onto the compound slide and 
fixed with a simple removable 
clamp. When clamped, the 
calliper and the slide are 
both as one (photo 8) yet still 
allowing the depth gauge 
finger to move freely into 
contact with the lower casting 
(photo 9). A small stub was 
turned to be a good fit in the 
centre hole of the rotary table 

removed and the chuck is now 
set absolutely on the centre of 
the rotary table.

So shall we put the 
contraption to work? If we 
consider the holes in a cylinder 
cover, for instance, the method 
adopted is as follows: zero 
the calliper with the finger 
in contact with the lower 
casting (photo 9). Calculate 
the distance from the centre 

7

9

11

8

10

Good task lighting also helps enormously.

The depth gauge finger still works as normal.

The distance from the centre of the cover to the centre of the stud holes.

Calliper and clamp work together.

A stub for the alignment of the chuck/ rotary table.

6

A small drill with the table at 
comfortable eye level.
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I fi nd holding small parts in 

removable soft jaws can be 

a pain in the proverbial… 

and having used the vices 

in this condition for more 

than 30 years without 

causing damage to the 

smallest piece of work, 

I regard the small price 

(if you have to pay, that is) 

for the surface grinding, 

a very cheap investment 

when compared to the 

benefi t of easier working. 
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having used the vices in this 
condition for more than 30 
years without causing damage 
to the smallest piece of work, 
I regard the small price (if you 
have to pay, that is) for the 
surface grinding, a very cheap 
investment when compared to 
the benefi t of easier working. 
You can trust me when I say 
a ‘cheap investment’ because 
it can be just another way of 
saying a pint or two at the 
backdoor (or a tin of biscuits 
through the front door) of a 
local machine shop.

Not many things in life are 
chipped in stone but the one 
exception - something that 
cannot be denied - is the fact 
that we are all getting older 
and, hopefully, long may it 
continue. Consequently, some 
of the above ideas may suit 
non-bifocal workers also.

Thank you for taking the 
time to read my ramblings. I 
hope someone may benefi t 
from same.

Workshop pictures, photos 
16 and 17 may be of general 
interest.

Anyway, as the great man 
said, ‘Nuff said!’.

Incidentally, I have no 
connections with Proxxon, 
however I will say the drill 
(given its present set-up) has 
turned out to be a great and 
simple piece of kit for me. 

 ME

13

15

17

14

16

12

Number of degrees relates to number of holes.

Permanently smooth vice jaws.

Another view of the workshop. 

Simple but effective.

Workshop view - raised bench on the left.

The rotary table degrees dial.
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Charity Day raised £1700 for 
Kamelia Kids and 300 bags 
of donated sweets were given 
out. An interesting factoid 
reveals that the profi t on a 
new car ranges from £2000 
for Nissan, to £117 for Opel. 
Well, we now know Opel’s fate, 
sold to the French PSA group! 
Complaints about Southern 
railways are not new; Mike dug 
up some details from an 1889 
book, Express Trains by a Prof. 
Foxwell, in which punctuality, 
or the gross lack of it, is clearly 
not a new phenomenon. Mike 
Wheelwright explores the cost 
of railway engines over the 
years, fi nding that a Black 5 70 
years ago cost £½ M in today’s 
money, whilst in 1880, £5,000 
was average for a locomotive 
or, about what you would now 
pay for a 5 inch gauge Jubilee 
kit, in contemporary money. 
Peter Guy begins a series on 
the history and models of the 
Stuart Turner company. David 
Baldwin discovered the Velorail 
Suisse Normande Val de Maizet 
(‘rail bike’ to you, sir!), a four 
wheeled velocipede, rather 
like the Social Cycles found 
in South Coast resorts years 
ago but used on otherwise 
abandoned railway tracks. 
(Search for ‘velorail de france’). 
The Spring issue reports the 
death of Dr. John Sayer, whose 
family donated the contents 
of his workshop to the Society, 
from the sale of which a 5 inch 
gauge Class 73 Electro-diesel 
Pullman kit was bought. It will 
be named Dr. John. 
W.  www.worthingmodel

engineers.co.uk 
Blast Pipe, March, from Hutt 

Valley & Maidstone Model 
Engineering Societies opens 
with Murray McKenzie’s newly 

Odd how the mind works 
at times. I attended a 
local scientifi c meeting 

recently and was convinced 
I spotted a friend of mine, 

one Roger, after we were 
all seated. When the 
meeting concluded, 
I made my way over, 
tapped his shoulder, held 
out my hand and said, 
‘Jonathan!’

In this issue: Punctuality, 
plastic gears, a slide 

rest, dripping, unbending, a 
Centenary, tectonics, a spray 
booth and a long lens.

The News Sheet, March, from 
North London Society of Model 
Engineers, begins with Ian 
Johnston perusing old copies 
and noting that the publication 
had shrunk from A4 to A5 and 
contributors then were many 
and varied. Nowadays it is easy 
to compose and dispatch an 
article on a variety of electronic 
equipment with much less 
effort and inconvenience than 
before but fewer offers, so how 
about it? (I reckon that goes 
for all the other clubs out there 
– Geoff.) Most of the rest of 
the newsletter was taken up by 
details of a general discussion 
meeting, including a suggestion 
that a moratorium be declared 
on new projects, allowing 
members to have fun and just 
get on with running the railway. 
It was generally agreed that the 
evening had been very useful 
and should be repeated. 
W. www.nlsme.co.uk 

The Whistle, March, from 
British Columbia Society 
of Model Engineers has 
a beautiful picture of a 
Walschaerts valve gear on 

Editor, Paul Ohannesian’s 
‘Phantom’ locomotive, Phoenix. 
Pin-sharp, it would be ideal for 
enlarging and using as a visual 
aid in explaining how the valve 
gear works (photo 1). More 
next time. Lindsay McDonnell 
writes a full article on the 
Society’s Hudson; its history, 
how it was made, how it works 
and what it can do. Doug Bach 
then explains the setting of 
locomotive valve gear and 
ways of doing it. Chuck Laws 
found a little video on how to 
remove rusted nuts from any 
machinery. The URL is very 
long but all it shows is, warm 
up the nut with a cigarette 
lighter and drip candle wax 
onto the nut and its thread. 
Only a few seconds is 
required and the nut unscrews 
immediately. No gas torch or 
torque wrench, not even a little 
propane burner. Magic! 
W. www.bcsme.org 

Worthing & District Society 
of Model Engineers’ Newsletter 
is always interesting and 
humorous (not that the 
others aren’t, of course. In 
fact, - I’ll shut up now and 
stop digging – Geoff). The 

O
recently and was convinced 

I spotted a friend of mine, 
one Roger, after we were 

plastic gears, a slide 
rest, dripping, unbending, a 

Centenary, tectonics, a spray 
booth and a long lens.

Geoff
Theasby 
reports 
on the 
latest 
news from the Clubs.

1

2

Valve gear on a NZ Phantom at BCSME. (Photo courtesy of Paul Ohannesian.)

‘Danger, men at work’ From Blast Pipe. (Photo courtesy of Peter Anderson.)
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made Dulcimer. That’s rather 
different! The risky business 
of feeding the train crews 
on the Waitangi Weekend, 
including an evening meal for 
eight on the Sunday evening 
was carried out by Claude 
Poulsen and David Grant-
Taylor (photo 2).
W. www.hvmes.com 

The Link, March, from Model 
Engineers’ Society (NI) reveals 
John Matthews’ new project, an 
LNER D14 Super Claud 4-4-0. 
The rolling chassis stage is 
imminent. Three good railway 
jokes and another cartoon, this 
time illustrating holding up the 
traffi  c - not by a caravan, but an 
ancient (Foden?) steam lorry... 
W. www.mesni.co.uk 

Another The Link, March, 
from Ottawa Valley Live 
Steamers and Model 
Engineers, had from Johns, 
Stewart & Bryant at the 
Show & Tell evening, a 3-D 
printed plastic gear produced 
for a lathe to screw cut an 
8BA thread for an antique 
steam engine. Guy Cadrin is 
refurbishing a South Bend 
lathe for another member and 
making a good job of it too. 
Following this, Editor, Graham 
Copley describes the Roberts 
lathe in the UK Science 
museum. Richard Roberts 
worked at fi rst for Henry 
Maudslay and this lathe is an 
early example of the slide-rest 
tool holder with which we 
are all now familiar. Lacking 
business sense, Roberts 
died in poverty. Graham then 

introduces the Ottawa LRT 
which begins service in 2018. 
W. www.trainweb.org/ovlsme 

Northern Districts Model 
Engineering Society (Perth) 
sent Steam Lines, March/
April, in which we learn that 
the January school holiday 
runs were very successful, 
more than expected and on 
the third such, the queues 
did not diminish until 2pm. 
Running on Tuesdays at these 
times also proves useful but 
balancing the aims of a club 
track with running a public 
miniature railway is sometimes 
fraught. Phill Gibbons has 
built an 0-6-0 O&K 7¼ inch 
gauge locomotive in a year 
but without any plans! It is 
scaled up from a 5 inch gauge 
Polly, with details from an O&K 
spare parts catalogue (photo 
3). Phill made his injectors, 
not as LBSC did, but using 
taper reamers ground from 
old taps. He tells us how it is 
done. Editor, Jim Clark builds a 
spray booth, cutting down on 
fumes and overspray. About 
a 1m cube should deal with 
most items. (I recall seeing at 
Keighley Bus Museum such a 
booth capable of containing 
a full-size double decker 
– Geoff.) Various simple 
accessories on which to hang 
or stand small parts, including 
a simple turntable, may be 
contrived. The plate and trivet 
from a defunct microwave 
oven might fi nd a new life 
here. Les Harris has fi nished 
his 2-8-0, consolidating (!) 

his recent efforts, with a little 
assistance and unhelpful witty 
banter, to get it in steam. On 
the February club run his wide 
smile said he had succeeded! 
W. www.ndmes.net 

A collection of Ellies, at 
Sydney LSLS is shown in 
photo 4. Veritable Superpower! 
W. www.slsls.asn.au 

Model & Experimental 
Engineers’ Auckland sent 
their February Newsletter 
in which two neat twin 
cylinder vertical engines were 
presented, one a Stuart 10. 
Dave Hamp had a problem 
with an oriental dividing head 
in which the index pin did not 
fi t the plate correctly, leading 
to a misshapen tooth on a 
clock wheel. Graham Quayle’s 
bent boiler is now okay and 
work continues, leaks fi xed. 
It is for a Fowler compound 
Showmans’ engine. More 
‘unbending’ by Michael Cryns 
restored a clock lantern pinion, 
damaged when the spring 
broke, sending an uncontrolled 
power surge through the gear 
train. Murray Lane converted 
a small crane arm, intended 
for a ‘ute’ (a pickup truck in 
the UK) into an engine lifting 
device for his garage, replacing 
a chain hoist that suffered 
from inadequate headroom. 
A small crane on a pickup 
sounds useful, especially 
if you get a puncture. You 
could use the crane to hold 
up that corner as you change 
the wheel, or while you get to 
the tyre depot. Couldn’t you? 

Er... Guys...? Auckland SME’s 
oldest member, Jim Greasley 
is 100. Well done Sir! Jim built 
many good models including 
a scratch built BSA motor 
cycle and a Shand Mason 
horse drawn fi re engine with 
two hand carved wooden 
horses, when he was 93. 
He was honoured with Life 
Membership in 1984.

PEEMS Newsletter, February, 
from Pickering Experimental 
Engineers & Model Society, 
has new Editor, Nevile Foster, 
pondering the continuation of 
the humour practiced by his 
predecessor. He has decided 
that discretion is the better 
part of valour, at least until he 
gets his feet under the table. 
(If I may be so bold; be your 
own person, Neville, develop 
your own style and see what 
happens – Geoff.) A recent talk 
by Roger Taylor on modern fuel 
injection systems is written up, 
with Roger’s assistance.

One club member is in 
hospital and a visiting fellow 
member took along a hot air 
engine to demonstrate one 
day, which intrigued the other 
patients and staff alike. Good 
idea! An extract from M.E. of 
1945 describes a child of nine 
building a steam engine in the 
1880s, from a cocoa tin boiler, 
jam pot lid wheels and scrap 
lead and which worked, despite 
capsising on the doormat, 
spraying burning meths over 
the fl oor. From that moment, 
‘Curly’ Lawrence - LBSC - never 
built an engine that didn’t work. 

3 4

Phill’s O&K at NDMES. (Photo courtesy of John Shugg.) Supercalafrajalisticexpo Ellie docious, Sydney LSLS. (Photo courtesy of David Judex.)
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down severely for February. 
A five year strategic working 
plan has been agreed for 
the railway and thanks are 
offered to Tourism Geelong for 
assistance. Tail Disc, closing 
the newsletter, shows a train in 
a sylvan setting. The use of a 
long lens on the camera does 
not do justice to the state of 
the track! 

In March there was a 
Sentinel celebration at the 
Elsecar Heritage Railway, near 
Barnsley. They have several 
products from this company, 
both steam and diesel. Also 
present was this highly 
polished and glittery 1917 
Standard Sentinel. More next 
time (photo 6). 
W. www.elsecarrailway.co.uk 

Guildford Model Engineering 
Society,’ GMES News, Winter, 
says they have named their 
track the Stoke Park Railway, 
using a familiar design of 
poster.

And finally, from SMEE: 
‘Looking for a boyfriend in 
engineering? The odds are 
good but the goods are odd!

misinterpreted and led to some 
confusion. 
W. www.rsme.org.uk 

Lachlan Clark, from Otago 
MES is having a quiet run on 
Hutt Valley & Maidstone’s 
jigger in photo 5.

Fareham & District Society 
of Model Engineers, Modelling 
Ways, March opens by 
discussing Charles Babbage 
and his Difference Engine. 
Having begun work, he then 
conceived a better design, 
the Analytical Engine, which 
made it obsolete. This did 
not please the government, 
which Babbage was asking 
to pay for it. An interesting 
52 inch model pond yacht, 
Moonbeam, from 1913, has 
been produced as a kit. Sir 
Dugald Clerk was a Scot who 
was the first to analyse the 
I/C engine scientifically and 
was admired by the great Sir 
Harry Ricardo. Unfortunately, 
Sir Dugald declared in 1896 
that electric ignition was a 
non-starter (my pun – Geoff). 
Linda Gearing repeats details 
of the Third IMLEC in 1971, 
held at Southampton SME. The 
Birmingham party numbered 
180 and they chartered a train! 

Gauge 1 Model Railway 
Association, Yorkshire Group’s 
March Newsletter mentioned 
the AGM at Chesterfield MES, 1 
April, on their newly refurbished 
track - an event I considered 
attending. Watch this space! 

Bradford Model Engineering 
Society Open Day is on June 
17th, with Diesel Day a month 
later, both on the Saturday. A 
recent talk on silver soldering, 
by Cup Alloys was very 
well received, with several 
intelligent questions asked. 
In contrast, they said, some 
talks are received in complete 
silence. Graham Astbury 
wrote up the talk for the 
March Monthly Bulletin. Road 
Vehicle News covers motor 
cycles. Several members 
have vintage machines, even 
arriving at club events on 
them. Models, projects and 
weirdo bikes are discussed, 
one of which last was a 
WWII half-track m/c, SdKfz2, 
over 8,000 of which were 
built. Editor, Frederick Bilney 
has resigned his post and 
Graham Astbury assumes the 
penthouse corner office. 
W. www.bradfordmes.co.uk 

Ryedale Society of Model 
Engineers’ Monthly Newsheet, 
February, reports that a height 
difference has developed near 
Erimus Yard, suggesting that 
the Gilling Tectonic Plates have 
shifted in three directions and 
may need jacking up. (Maybe 
being nearby Ampleforth is 
responsible, over-zealous 
campanology perhaps? - Geoff.) 
An encounter in traffic between 
Eoin, receiving a lift home, and 
his Mum was interesting as 
the enthusiastic gesturing was 

A good programme of events 
runs to September, when Gauge 
1 North occurs at Bakewell on 
the 2nd. of the month. 
W. www.g1mra.com 

Reading Society of Model 
Engineers’, The Prospectus, 
March has John Chapman 
fitting a three-phase motor 
to his Holbrook lathe, driven 
by an electronic inverter. Of 
course, the new motor was 
different; even removing the 
old one was frustrating as it 
had to be dismantled. Then 
a spacer was machined and 
also a spline adaptor. Dave 
Scott and the Young Engineers 
had a day with several, nay, 
many locomotives to try. His 
cordless drill-driven version ran 
well, except that the batteries 
lasted longer than his finger 
muscles. (See M.E. 4558). 
Peter Farley’s new diesel-
outline locomotive is not yet 
painted, being a gleaming 
white (so that he can keep it in 
the kitchen, without alarming 
the management? - Geoff.) 
W. �www.prospectpark 

railway.co.uk 
Port Bay Express, March/

April, from Portarlington 
Bayside Miniature Railway, 
now in full colour, says that 
passenger numbers are 

Contact:  
geofftheasby@gmail.com

5

6

Lachlan Clark, Editor of the Otago MES Conrod having a bit of exercise on the jigger  
in Hutt Valley & Maidstone’s Blast Pipe. (Photo courtesy of Peter Anderson.)

1917 Standard Sentinel waggon at Elsecar Sentinel Spectacular.
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28-30	Cardiff MES. Public 
running at Heath Park. 
1 - 5pm. (Open Day with 
no public running on 
30th May.) Contact  
Rob Matthews:  
02920 255000.

28/29	Grimsby & Cleethorpes 
MES. Public running, 
noon - 4pm. Waltham 
Windmill site.  
Contact Dave Smith: 
01507 605901.

28	 Leeds SMEE.  
Safety Training at  
the track. Contact  
Geoff Shackleton: 
01977 798138.

28/29	Nottingham SMEE. 
Bank Holiday running. 
Contact Pete Towle: 
0115 987 9865.

28/29	Wolverhampton DMES. 
Public running at 
Baggeridge Min. Rly. 1 - 
5pm. Contact Ian Priest: 
01384 287571.

28	 Worthing & District 
SME. Public  
running, 2 - 5pm. 
Contact Ian Aitken: 
07500 611166.

29	 Lancaster & 
Morecambe MES.  
Bank Holiday  
public running.  
Contact Mike Glegg: 
01995 606767.

29-31	Vale of Rheidol Railway. 
Driver for a Fiver: 
Footplate experience 
days. Contact:  
01970 625819.

31	 Tiverton & District 
MES. Running Day 
at Rackenford track. 
Contact Bob Evenett: 
01884 252691.

31	 Vale of Rheidol Railway. 
Summer evening train. 
Contact: 01970 625819.

19	 Stockport DSME.  
Tony Holdsworth: 
Wolsley Aero Engines. 
Contact Dave Waggett: 
0161 430 8963.

21	 Chichester DSME. 
‘Steam on Sunday’ at 
the Blackberry Lane 
track. 2pm – 5pm. 
Contact Ben Ernshaw-
Mansell: 01243 773451.

21	 Grimsby & Cleethorpes 
MES. Public running, 
noon - 4pm. Waltham 
Windmill site.  
Contact Dave Smith: 
01507 605901.

21	 NW Leicestershire SME. 
Public running  
12 noon to 4pm. 
Contact Den Swain: 
01530 412048.

21	 Plymouth MSLS.  
Public running at 
Goodwin Park.  
Contact Malcolm Preen: 
01752 778083.

21	 Rugby MES. Public 
running at Rainsbrook 
Valley Rly., 2pm - 5pm. 
Contact Ken Eyre: 
01788 842709.

21	 Welling DMES.  
Public Running 2 - 5pm. 
(Behind Falconwood 
Elec Sub stn.) Contact 
Martin Thompson: 
01689 851413.

24	 Leeds SMEE.  
Members’ Hints  
& Tips. Contact  
Geoff Shackleton: 
01977 798138.

25	 Worthing & District 
SME. Club meeting. 
Topic t.b.c.  
Contact Ian Aitken: 
07500 611166.

28/29	Bedford MES. Public 
running. Contact Alan 
Beard: 01234 301867.

28/29	Bolton Steam Museum. 
Engines in Steam 10am 
- 4pm. Contact John 
Phillp: 01257 265003.

15	 Lancaster & 
Morecambe MES.  
Geoff Holme:  
Major Hext’s railway  
at Coniston.  
Contact Mike Glegg: 
01995 606767.

15	 Peterborough SME. 
Bernard O’Connor: 
Churchill School of 
Saboteurs. Contact 
Terry Midgley:  
01733 348385.

16	 Chesterfield & District 
MES. John Walker: 
Building with Laser 
Cutting. Contact  
Ian Blackbourn: 01909 
562458.

16	 Grimsby & Cleethorpes 
MES. General monthly 
meeting, 7.30pm. 
Contact Dave Smith: 
01507 605901.

16	 Model Steam Road 
Vehicle Soc. Club 
meeting. Paul Burnett: 
Wrecks to Relics. 
Village Hall, Longford, 
Gloucester. Contact 
Richard England: 
01452617057.  
www.msrvs.co.uk

16	 Nottingham SMEE. 
Nigel Smith & Co.: 
Ffestiniog Railway; 
History and Present. 
Contact Pete Towle: 
0115 987 9865.

17	 Bristol SMEE. Peter 
Norbury: A Life in Air 
Accident Investigation. 
Contact Dave Gray: 
01275 857746.

17	 Salisbury DMES. Colin 
Jones: Engineering 
Fasteners. Contact 
Jonathan Maxwell: 
01722 320848.

19	 Rochdale SMEE. 
General Meeting 
Castleton Community 
Centre, Rochdale. 7pm. 
Contact Len Uff: 
 0161 928 5012.

MAY
8	 Peterborough SME.  

Bits & Pieces.  
Contact Terry Midgley: 
01733 348385.

8	 Sutton MEC.  
Afternoon running from 
noon. Contact Jo Milan: 
01737 352686.

10	 Leeds SMEE.  
Roger Blackburn: 
Further Experiences  
on the East Coast  
Main Line. Contact 
Geoff Shackleton: 
01977 798138.

10	 St. Albans DMES. 
Michael Bailey: The 
Archaeology of Early 
Steam Locomotives. 
Contact Roy Verden: 
01923 220590.

12-14	National Model 
Engineering and 
Modelling Exhibition,  
Doncaster Racecourse.  
www.thedoncaster 
show.com

11	 Worthing & District 
SME. Meeting -  
Bits & pieces.  
Contact Ian Aitken: 
07500 611166.

14	 Grimsby &  
Cleethorpes MES.  
Public running, noon - 
4pm. Waltham Windmill 
site. Contact Dave 
Smith: 01507 605901.

14	 Sutton MEC.  
82nd Annual  
Exhibition, 13.30. 
Contact Jo Milan: 
01737 352686.

14	 Wolverhampton DMES. 
Public running at 
Baggeridge Min.  
Rly. 1 - 5pm.  
Contact Ian Priest: 
01384 287571.

14	 Worthing & District 
SME. Public  
running, 2 - 5pm. 
Contact Ian Aitken: 
07500 611166.
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The Darjeeling Garratt and 
the engine it tried to replace
Manning • £23.50

Available again, in this book Peter Manning provides
detail dimensioned CAD drawings plus 3D ones, of the
second Garrattt locomotive built - the ‘D’ class for the
Darjeeling Himalayan Railway, plus drawings for the ‘B’ class 0-4-0 tanks it was
intended to replace. Whilst a significant development in the evolution of
Garratts, the ‘D’ class locomotive wasn’t repeated, and the 0-4-0 tanks contin-
ue to the present. With a model of the Garratt available for 16mm narrow
gauge, and drawings and castings available for the ‘B’ class in larger gauges, this
is a most useful book for modellers. 72 landscape format ringbound pages.

Model Power-Boats:  Steam, Petrol, Electric.
circa 1914 • Hobbs • £19.05
What attracted us to reprint this book was the sheer spread
of its coverage - amongst the 15 chapters are ‘Types of
Models’, ‘Theoretical Consideration’, ‘Resistance and
Propulsion’, ‘How to Design a Model Boat’, ‘Construction of
Hulls’, ‘Steam Machinery explained’, plus 4 chapters on
methods of propulsion, including flash steam, ‘Deck Fittings’
etc., etc., all from a time when you built very largely from
scratch.  The book’s attractions for model boat builders are obvious, and for
model engineers the methods of propulsion, notably flash-steam are of consid-
erable interest. There really is a huge amount of information in this book’s 338
pages.  Around 380 illustrations, both B&W photos and line drawings. Paperback.

Arthur Leak’s 3” & 5” x 3” 
Marine Compound Engine 

Full set of eight drawings • £12.00
These downloadable drawings (only available via our website)
are the full set for this engine, reduced in size for printing on
A3 size paper. ‘Hard’ sets of drawings for this engine are also
available full size in A0, and reduced to A3 size.

Building a Marine Compound
Engine • Leak • £ 6.00

Only available via our website, this is the ‘Words and Music’ for
the drawings above and is based on the original articles which
appeared in Model Engineer in 1982 & 1983. Full drawings, as
above, and castings are also available.

Model Steam Locomotives 
Greenly rev. Steel • £ 20.60
A reprint of the eighth (1954) edition of this wonderful book,
revised and updated by his daughter and son-in-law, but still
very much Henry Greenly’s work. Greenly’s experience of
designing and building model locomotives covered all gauges
from Gauge 1 to 15" gauge; all are covered here, but the mid-
range gauges are stressed. The first four chapters cover choice
of scale and gauge, locomotive types, principles of model
locomotive and boiler design. Another twelve chapters cover specific parts of
the locomotive. All are very fully illustrated with drawings, tables and
photographs. Any book which has effectively remained in print for over sixty
years has to be top quality, and this is one of the very best books written on
building model and miniature steam locomotives, and an invaluable reference for
model locomotive builders in the 21st century. 322 pages and paperback. 

Greenly's Model Steam Locomotive Designs
and Specifications • Greenly rev. Steel • £ 8.90
The companion handbook to Model Steam Locomotives (above).
In the first half you will find sections covering Fundamentals of
Design, Dimensioned Designs for Cylinders and Valve Gears,
Design of Boilers, and Handling Model Locomotives - anything
from 0 Gauge up to 15-inch gauge. The other half of this book
is used to describe twenty locomotive designs, from a simple 0
gauge 0-4-4 tank locomotive to seven Gauge 1 locomotives,
three 21⁄2-inch gauge, two 31⁄2-inch gauge, three 5-inch gauge and two 71⁄4-inch
gauge locomotives, and two 15-inch gauge designs. Not only does this book con-
tain a wealth of useful design information, it reveals just how good and versatile
a designer Greenly was. 60 page softcover, profusely llustrated with drawings.

See our full range and buy online at:
www.camdenmin.co.uk

SUPPLYING QUALITY BOOKS & DVDS FOR OVER THIRTY-SEVEN YEARS

Barrow Farm  Rode  Frome  Somerset  BA11 6PS    Tel: 01373-830151

CAMDEN
BACK 
IN

PRINT!

Prices shown INCLUDE U.K. Post & Packing; buy two or more
items and SAVE, often considerably, on postage. Savings, and overseas
postage automatically calculated if you order online.

If ordering by post and paying by cheque or Postal Order, please make this
payable to: Camden Miniature Steam Services

SAVE!
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NO SURCHARGE FOR DEBIT & CREDIT CARD PAYMENTS

BRITAIN’S FAVOURITE PHASE CONVERTERS...
      CE marked and EMC compliant

      FREEPHONE 0800 035 2027 or 0121 708 4522
transwave@powercapacitors.co.uk • www.transwaveconverters.co.uk

REMOTE CONTROL STATION £71 inc VAT 
2-YEAR WARRANTY/MONEY-BACK GUARANTEE

Suitable for all IMO inverters, this remote pendant allows you to 
access the software of the inverter remotely, bypassing the 

buttons on the inverter itself. START, STOP, FORWARD, REVERSE,
RUN, JOG, SPEED POTENTIOMETER. NO-VOLT RELEASE

safety feature and two metre
length of 7-core fl ex as standard.

2-YEAR WARRANTY/MONEY-BACK GUARANTEE
240-volt 1-phase input, 240-volt 3-phase output (i.e. dual 
voltage motor required). SOFT START-STOP, SPEED CONTROL, 
BRAKING, MOTOR PROTECTION and JOG FUNCTIONS. 
Low-Cost, general purpose simplifi ed torque vector control. 
Entry level performance suitable for the
majority of applications. Four sizes available
from 0.4kW/0.5hp to 2.2kW/3hp.

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

JAGUAR VXR INVERTERS from £282 inc VATTT

STATIC CONVERTERS from £342 inc VAT

240-volt 1-phase input, 415-volt 3-phase output. 
Single or multi-motor operation via socket/plug or 
distribution board. Eight sizes from 1.1kW/1.5hp 
to 11kW/15hp. 
Ideal solution for 
“one machine at 
a time” environments. Output retrofi ts directly to 
existing machine wiring loom so no modifi cation 
to machine necessary. Manual power adjustment via switch using voltmeter as guide.

3-YEAR WARRANTY/MONEY-BACK GUARANTEE

JAGUAR CUB INVERTERS from £186 inc VATJJJJJ
5-YEAR WARRANTY/MONEY-BACK GUARANTEE

240-volt 1-phase input, 240-volt 3-phase output 
(i.e. dual voltage motor required). SOFT START-STOP, SPEED 

CONTROL, BRAKING, MOTOR PROTECTION and JOG 
FUNCTIONS. Simplifi ed torque vector control 

giving enhanced performance at low RPM. 
Four sizes from 0.4kW/0.5hp to 2.2kW/3hp.

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

Eleven sizes from 1.1kW/1.5hp to 22kW/30hp. Ideal 
solution for multi-operator environments or where 
fully automated “hands-free” operation is required 

irrespective of demand. Output retrofi ts directly to existing machine wiring loom 
so no modifi cation to machine necessary. Some sizes suitable for welding applications.

 ROTARY CONVERTERS from £539 inc VAT

3

ROR

CONVERTERS MADE IN BRITAIN SINCE 1984; 3-YEAR WARRANTY ON ALL 
CONVERTER PRODUCTS; BS EN 9001:2008 QUALITY ASSURED MANUFACTURING 
ENVIRONMENT; CE MARKED PRODUCTS COMPLIANT WITH EMC REGULATIONS, 

THE LOW VOLTAGE DIRECTIVE and BS EN ISO 61000-3-2:2006.

                            0.4

CONVERTERS

                            0

BACK GUGUARAN

NEW  iDrive2 INVERTERS from £136 inc VAT

     THE
ONLY PHASE

CONVERTER
MANUFACTURED IN

BRITAIN TO ISO9001:2008 
by POWER CAPACITORS LTD

30 Redfern Road,
Birmingham 

B11 2BH

Inverter-Metric Motor-RCS packages from £253 inc VAT  •  Imperial Packages from £339 inc VAT

Ideal for 
Myford &
Boxford 

lathes

Metric Motors from £48 including VAT Imperial Motors from £149 including VAT

SUPPORT

BRITISH
MANUFACTURING

for welding applications.

ATT

SUPPLYING 
THE WOODWORKER
& MODEL ENGINEER

SINCE 1984
POWER CAPACITORS LTD

30 Redfern Road,
Birmingham 

B11 2BH
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  BARNSLEY Pontefract Rd, Barnsley, S71 1EZ 01226 732297
B’HAM GREAT BARR 4 Birmingham Rd. 0121 358 7977
B’HAM HAY MILLS 1152 Coventry Rd, Hay Mills  0121 7713433
BLACKPOOL  NEW STORE OPENS MAY 2017!
BOLTON 1 Thynne St. BL3 6BD 01204 365799
BRADFORD 105-107 Manningham Lane. BD1 3BN 01274 390962
BRIGHTON 123 Lewes Rd, BN2 3QB 01273 915999
BRISTOL 1-3 Church Rd, Lawrence Hill. BS5 9JJ 0117 935 1060
BURTON UPON TRENT 12a Lichfi eld St. DE14 3QZ 01283 564 708
CAMBRIDGE 181-183 Histon Road, Cambridge. CB4 3HL 01223 322675
CARDIFF 44-46 City Rd. CF24 3DN 029 2046 5424
CARLISLE 85 London Rd. CA1 2LG 01228 591666
CHELTENHAM 84 Fairview Road. GL52 2EH 01242 514 402
CHESTER 43-45 St. James Street. CH1 3EY 01244 311258
COLCHESTER 4 North Station Rd. CO1 1RE 01206 762831
COVENTRY Bishop St. CV1 1HT 024 7622 4227
CROYDON 423-427 Brighton Rd, Sth Croydon 020 8763 0640
DARLINGTON 214 Northgate. DL1 1RB 01325 380 841
DEAL (KENT) 182-186 High St. CT14 6BQ 01304 373 434
DERBY Derwent St. DE1 2ED 01332 290 931
DONCASTER Wheatley Hall Road  01302 245 999
DUNDEE 24-26 Trades Lane. DD1 3ET 01382 225 140

EDINBURGH 163-171 Piersfi eld Terrace  0131 659 5919
EXETER 16 Trusham Rd. EX2 8QG 01392 256 744
GATESHEAD 50 Lobley Hill Rd. NE8 4YJ 0191 493 2520
GLASGOW 280 Gt Western Rd. G4 9EJ 0141 332 9231
GLOUCESTER 221A Barton St. GL1 4HY 01452 417 948
GRIMSBY ELLIS WAY, DN32 9BD 01472 354435
HULL 8-10 Holderness Rd. HU9 1EG 01482 223161
ILFORD 746-748 Eastern Ave. IG2 7HU 0208 518 4286
IPSWICH Unit 1 Ipswich Trade Centre, Commercial Road 01473 221253
LEEDS 227-229 Kirkstall Rd. LS4 2AS 0113 231 0400
LEICESTER 69 Melton Rd. LE4 6PN 0116 261 0688
LINCOLN Unit 5. The Pelham Centre. LN5 8HG 01522 543 036
LIVERPOOL 80-88 London Rd. L3 5NF 0151 709 4484
LONDON CATFORD 289/291 Southend Lane SE6 3RS 0208 695 5684   
LONDON 6 Kendal Parade, Edmonton N18 020 8803 0861
LONDON 503-507 Lea Bridge Rd. Leyton, E10 020 8558 8284
LONDON 100 The Highway, Docklands 020 7488 2129
LUTON Unit 1, 326 Dunstable Rd, Luton LU4 8JS 01582 728 063
MAIDSTONE 57 Upper Stone St. ME15 6HE 01622 769 572         
MANCHESTER ALTRINCHAM 71 Manchester Rd. Altrincham 0161 9412 666
MANCHESTER CENTRAL 209 Bury New Road M8 8DU 0161 241 1851   
MANCHESTER OPENSHAW Unit 5, Tower Mill, Ashton Old Rd 0161 223 8376   

MANSFIELD 169 Chesterfi eld Rd. South 01623 622160
MIDDLESBROUGH Mandale Triangle, Thornaby 01642 677881
NORWICH 282a Heigham St. NR2 4LZ 01603 766402
NOTTINGHAM 211 Lower Parliament St. 0115 956 1811
PETERBOROUGH 417 Lincoln Rd. Millfi eld 01733 311770
PLYMOUTH 58-64 Embankment Rd. PL4 9HY 01752 254050
POOLE 137-139 Bournemouth Rd. Parkstone 01202 717913
PORTSMOUTH 277-283 Copnor Rd. Copnor 023 9265 4777
PRESTON 53 Blackpool Rd. PR2 6BU 01772 703263
SHEFFIELD 453 London Rd. Heeley. S2 4HJ 0114 258 0831
SIDCUP 13 Blackfen Parade, Blackfen Rd  0208 3042069
SOUTHAMPTON 516-518 Portswood Rd. 023 8055 7788
SOUTHEND 1139-1141 London Rd. Leigh on Sea  01702 483 742
STOKE-ON-TRENT 382-396 Waterloo Rd. Hanley 01782 287321
SUNDERLAND 13-15 Ryhope Rd. Grangetown 0191 510 8773
SWANSEA 7 Samlet Rd. Llansamlet. SA7 9AG 01792 792969
SWINDON 21 Victoria Rd. SN1 3AW 01793 491717
TWICKENHAM 83-85 Heath Rd.TW1 4AW 020 8892 9117
WARRINGTON Unit 3, Hawley’s Trade Pk.  01925 630 937
WIGAN 2 Harrison Street, WN5 9AU 01942 323 785  
WOLVERHAMPTON Parkfi eld Rd. Bilston 01902 494186
WORCESTER 48a Upper Tything. WR1 1JZ 01905 723451

 VISIT YOUR LOCAL SUPERSTORE OPEN MON-FRI 8.30-6.00, 
SAT 8.30-5.30, SUN 10.00-4.00

5 EASY WAYS TO BUY...
SUPERSTORES

NATIONWIDE

ONLINE
www.machinemart.co.uk

MAIL ORDER
0115 956 5555

CLICK & COLLECT
OVER 10,000 LOCATIONS

CALL & COLLECT
AT STORES TODAY

NEW

FAST, EASY FINANCE 
ONLINE/IN-STORE

 Over 12, 18 or 24 Months
 Purchases over £300
 12.9% APR, 10% Deposit*

NEW

WHERE QUALITY 
COSTS LESS

SUPERSTORES 
NATIONWIDE

NOW

NEW
CATALOGUE
GET YOUR 
FREE COPY!
 IN-STORE
  PHONE
  0115 956 5555 
  ONLINE
  www.machinemart.co.uk
  

516 PAGE

Calls to the catalogue request number above (0844 880 1265) cost 7p per minute plus your telephone company’s network access charge. For security reasons, calls may be monitored. All prices correct
at time of going to press. We reserve the right to change products and prices at any time. All offers subject to availability, E&OE. *Terms & conditions apply see machinemart.co.uk/fi nance for more details

 STATIC PHASE 
CONVERTERS

  Run big 3 phase 
woodworking 
machines from 1 
phase supply 
 Variable output 

power to match HP 
of motor to be run

 CONVERT 230V 
1PH TO 400V 3PH

 MODEL MAX.  FUSE EXC.VAT INC.VAT
 MOTOR HP   
PC20 2HP 10Amps £229.00 £274.80
PC40 3.5HP 20Amps £269.00 £322.80
PC60  5.5HP 32Amps £319.00 £382.80

EXC.VAT
£274.80

INC.VAT

FROM ONLY
£229.00

PC60

 ROTARY 
PHASE 

CONVERTERS 
ALSO IN 
STOCK

 Kit includes: • Height 
adjustable stand 

with clamp • Rotary tool 
• 1m fl exible drive • 40x accessories/consumables

CRT40

EX.VAT
£35.98

INC.VAT

£29.98

 ROTARY TOOL KIT

 6 SPEED 
METAL LATHE 

WITH 12 SPEED MILL 
DRILL- CL500M

 430mm between centres  Com-
pound slide with 4 way tool post 
 Power fed screw cutting facility 
 Forward/reverse lathe operation
 Clutch for independent mill/drill 

operation

EXC.VAT
£1138.80

INC.VAT

£949.00

VIDEO
ON-LINE

 METAL LATHE
  300mm between centres  LH/RH thread 

screw cutting  Electronic variable speed  Gear 
change set  Self centering 3 jaw chuck & guard 

 Power feed

EXC.VAT
£598.80

INC.VAT

£499.00

 CL300M

 FULL RANGE 
OF ACCESSORIES 

IN STOCK
Floor Stand Including Suds Tray 

£169.00 Exc. VAT/£202.80 Inc. VAT

PROFESSIONAL 
TOOL CHESTS 
& CABINETS

The ultimate in 
tool storage

EXC.VAT
£81.58

INC.VAT

FROM ONLY
£67.98

  EXC. INC
MODEL DESCRIPTION  VAT .VAT

CBB206B 6 Dr Chest £97.98 £117.58
    CBB209B 9 Dr Chest £114.99 £137.99
CBB210B 10 Dr Chest £129.98 £155.98
CBB203B 3 Dr step up £67.98 £81.58
CBB215B 5 Dr Cabinet £199.98 £239.98
    CBB217B 7 Dr Cabinet £239.98 £287.98
CBB213B 3 Dr Cabinet £189.98 £227.98

1

2

1

2

 3-IN-1 SHEET 
METAL MACHINES

EXC.VAT
£262.80

INC.VAT

FROM ONLY
£219.00 

• Bend, Roll & 
Shear metal up to 

1mm thick 
• Min. Rolling 

Diameter 39mm 
• Bending 

angle 0-90º 

ROLLING

SHEARING

FOLDING
 MODEL BED WIDTH  EX VAT INC VAT
SBR305 305mm (12") £219.00 £262.80
SBR610 610mm (24") £398.00 £477.60

 • Simple fast 
assembly in 
minutes using 
only a hammer

ASSEMBLES AS BENCH 
OR CORNER UNIT

EX.VAT
£35.98

INC.VAT

FROM ONLY
£29.98

CHOICE OF 5 COLOURS

RED, BLUE, GREY 
SILVER &

GALVANISED STEEL

150
KG

PER SHELF

BOLTLESS
QUICK ASSEMBLY 
STEEL SHELVING 

WHEN YOU BUY 
4 SHELVING UNITS 

SAVE AT LEAST 
£23.99 INC.VAT

SAVE 
10%EXTRA

NEW

QUARTZ 
HALOGEN 

INFRA-RED 
HEATER

HEADER

FOOTER

EXC.VAT
£155.98

INC.VAT

ONLY
£129.98

DEVIL 
370SP

 3kW instant, 
clean odour 

free heat.

 • Bench mountable, tilts 45º 
left & right from vertical • Table 
travel 100x235mm • Table 
Effective Size LxW: 92 x 400mm

 MICRO MILLING & 
DRILLING MACHINE

• Bench mountable • MT2 Spindle 
Taper • Face mill capacity 

20mm, end mill 10mm 
 •Table cross travel 90mm, 
longitudinal travel 180mm 

 CMD10

EXC.VAT
£658.80

INC.VAT

£549.00

EXC.VAT
£478.80

INC.VAT

£399.00

MODEL MOTOR SPINDLE EXC.VAT INC.VAT
  SPEED  
CMD10 150W/230V 100-2000rpm £399.00 £478.80
CMD300 470W/230V 0-2500rpm £549.00 £658.80

 MILLING 
DRILLING 
MACHINE 
- CMD300

ENGINEERS 
BENCH VICES

 • A range of fi xed and 
swivel vices with 

top quality 
cast iron 

construction

CMV140
MODEL JAW WIDTH BASE EXC.VAT INC.VAT
CV75B 75mm Fixed £17.99 £21.59
CV100B 100mm Fixed £19.98 £23.98
CVR100B* 100mm Swivel £23.99 £28.79
CV125B 125mm Fixed £29.98 £35.98
CVR125B 125mm Swivel £33.99 £40.79
CV150B 150mm Fixed £47.99 £57.59
CVR150B 150mm Swivel £49.98 £59.98
CMV140 140mm Swivel £74.99 £89.99   

BEST
SELLER

 • Folding and fi xed frames 
available • Robust, rugged 

construction  
• Overload 

safety valve

Fully tested to proof load

CFC100

HEADER

FOOTER

EXC.VAT
£21.59

INC.VAT

FROM ONLY
£17.99

*Was £29.99 inc.VAT

DRILL PRESSES

CDP152B

 Precision bench & fl oor 
drill presses for enthusiast, 
engineering & industrial 
applications

EXC.VAT
£80.39

INC.VAT

FROM ONLY
£66.99

  MOTOR (W) EXC. INC.
MODEL SPEEDS VAT  VAT
CDP5EB 350 / 5 £66.99 £80.39
CDP102B  350 / 5 £79.98 £95.98
CDP152B 450 / 12 £139.98 £167.98
CDP202B 450 / 16 £185.00 £222.00
CDP10B 370 / 12 £198.99 £238.79
CDP352F 550 / 16 £229.00 £274.80
CDP502F 1100 / 12 £499.00 £598.80

B = Bench mounted 
F = Floor standing 

EX.VAT
£203.98

INC.VAT

FROM ONLY
£169.98

 MODEL DESC. EXC.VAT INC.VAT
CFC500F  1/2 ton fold £169.98 £203.98
CFC100 1 ton fold  £164.99 £197.99
CFC1000LR 1 ton £219.00 £262.80
 long reach

CRANES

BEST
SELLER

 HYDRAULIC 
LIFTING TABLES

 • Ideal for lifting 
& moving models
• Foot pedal 
operated

MODEL MAX. TABLE HEIGHT EXC. INC,
 LOAD MIN-MAX VAT VAT
HTL300 300kg 340-900mm £299.00 £358.80
HTL500 500kg 340-900mm £319.00  £382.80 

HTL500
HEADER

FOOTER

EXC.VAT
£358.80

INC.VAT

FROM ONLY
£299.00

 GRINDERS
& STANDS 

  Stands come 
complete with 
bolt mountings 
and feet 
anchor holes

 # With sanding belt
*8" whetstone & 6" drystone

 6" & 8" 
AVAILABLE
WITH LIGHT

EX.VAT
£39.59

INC.VAT

FROM ONLY
£32.99

 STANDS FROM ONLY 
£47.98 INC.VAT

 MODEL DUTY WHEEL 
  DIA.  EXC.VAT INC.VAT
CBG6RP DIY 150mm £32.99 £39.59
CBG6RZ PRO 150mm £42.99 £51.59
CBG6RSC HD 150mm £54.99 £65.99 
CBG6SB# PRO 150mm £54.99 £65.99
CBG6RWC HD 150mm £59.98 £71.98
CBG8W* (wet) HD 150/200mm £56.99 £68.39

POLISHING KITS 
4" TO 8" FROM 
ONLY £27.59 

INC VAT

TURBO AIR COMPRESSORS

 Superb range 
ideal for DIY, 

hobby & semi
-professional use

* ’V’ Twin Pump8/250

EXC.VAT
£107.98

INC.VAT

£89.98
FROM ONLY

 MODEL MOTOR CFM TANK EXC.VAT INC.VAT
8/250  2HP 7.5 24ltr £89.98 £107.98
7/250 2 HP 7 24ltr £94.99 £113.99
11/250 2.5HP 9.5 24ltr £109.98 £131.98
8/510 2HP 7.5 50ltr £119.98 £143.98
11/510 2.5HP 9.5 50ltr £139.98 £167.98
16/510* 3 HP 14.5 50ltr £209.00 £250.80
16/1010* 3 HP 14.5 100ltr £259.98 £311.98

Quality machines 
from Britain’s 
leading supplier
See online 
for included
accessories

 MIG WELDERS
135TE

EX.VAT
£227.98

INC.VAT

FROM ONLY
£189.98

 MODEL MIN-MAX AMPS EXC.VAT INC.VAT
PRO90 24-90 £189.98 £227.98
110E 30-100 £229.98 £275.98
135TE Turbo 30-130 £249.98 £299.98
151TE Turbo 30-150 £279.98 £335.98
175TECM Turbo 30-170 £449.00 £538.80
205TE Turbo 30-185 £489.00 £586.80

GAS, TIPS, SHROUDS, WIRE & HEADSHIELDS IN STOCK

 MEASURING 
EQUIPMENT

EX.VAT
£

£
9.98

11.98
INC.VAT

FROM ONLY

 MODEL DESCRIPTION EXC.VAT INC.VAT
CM100 150mm/6" Vernier Caliper £9.98 £11.98
CM180 0-25mm Micrometer £9.98 £11.98
CM145 150mm/6" Digital Vernier £16.99 £20.39
CM265* 300mm/12" Digital Vernier £32.99 £39.59

*Was £44.39 inc.VAT

ELECTRIC 
HEATERS

MODEL VOLTAGE HEAT EXC.VAT INC.VAT
  OUTPUT KW
DEVIL 6003 230V 1.5-3 £49.98 £59.98
DEVIL 7003 230V 3 £59.98 £71.98
DEVIL 6005 400V 2.5-5 £74.99 £89.99
DEVIL 7005 400V 5 £84.99 £101.99
DEVIL 6009 400V 4.5-9 £119.00 £142.80
DEVIL 7009 400V 9 £139.98 £167.98
DEVIL 6015 400V 5-10-15 £179.00 £214.80
DEVIL 7015 400V 15 £199.98 £239.98
DEVIL 7025 400V* 22 £299.00 £358.80
DEVIL 7030 400V# 30 £349.00 £418.80

DEVIL 7003

EXC.VAT
£59.98

INC.VAT

FROM ONLY
£49.98

DEVIL 
6003

BEST
SELLER

* was £382.80 inc.VAT # was £430.80 inc.VAT

ARC ACTIVATED 
HEADSHIELDS

GWH4

 Activates instantly when Arc 
is struck  Protects to EN379 

 Suitable for arc, MIG, TIG & 
gas welding

EXC.VAT
£47.98

INC.VAT

£39.98

SEE FULL RANGE 
IN-STORE/ONLINE

 MODEL CABLE MAX LOAD LIFT EXC. INC.
  KG HEIGHT VAT VAT
CH2500B  Single 125 12m £84.99 £101.99
 Double 250 6m
CH4000B Single 200 12m £109.98 £131.98
 Double 400 6m

ELECTRIC 
POWER 
HOISTS

EXC.VAT
£101.99

INC.VAT

£84.99
FROM ONLY

 Ideal for lifting 
models  230V motor

INCLUDES 
REMOTE CONTROL

BEST
SELLER

INDUSTRIAL 
ELECTRIC 
MOTORS

 SIZE SHAFT SPEED EXC. VAT INC.VAT
 1/2 2 pole £69.98 £83.98
 1/3 4 pole £59.98 £71.98
 3/4 4 pole £79.98 £95.98
 1 2 pole £74.99 £89.99
 2 2 pole £89.98 £107.98
 3 2 pole £149.98 £179.98
 4 2 pole £124.99 £149.99

 • Range of single 
phase motors 
suited to many 
applications  • All 
totally enclosed 
& fan ventilated 
for reliable long-term service

HEADER

FOOTER

EXC.VAT
£71.98

INC.VAT

FROM ONLY
£59.98

26206
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PetersRailway.com
Peter’s Railway

Email info@petersrailway.com    Web www.petersrailway.com

Books for children who love trains

10% OFF with coupon ME17

Author and Engineer
As a Chartered Engineer who trained at Rolls Royce, Chris 

wanted to share his love and knowledge of railways, science  
and engineering:  Peter’s Railway is the result.

For signed & dedicated copies and special offers

PetersRailway.com

    Story         Technical        History       Adventure

For more information about our unique books, please visit  PetersRailway.com

The five hardback books tell the charming story of Peter and his Grandpa building and running their steam 
railway across the farm.  At the ends of chapters are how-it-works pages with simple explanations of what has 
been happening in the story.  Grandpa also tells some wonderful stories from the old days on the railways.  

96 pages, 24 x 17 cm, 30 watercolour pictures, 14 pages of technical drawings.  Age 6 to 12 years.

The original hardback series - stories, adventures and technical pages  £11.99

“Keep the books coming, they are exactly right for  
little boys and girls with curious minds !”     Sue M.

 “Thank you Chris, your latest book arrived today. Jude will be 
so happy, when he reads your special message, and realises 

that you have signed it, especially for him..”  Linda K.

“I wish I could have had these books when I was a boy; they 
would have given me as much pleasure as they do now;  

and SO much information!”  Sir William McAlpine.

“Theo absolutely adores the books and has a chapter before 
bed every night. We have all 5 stories, and we read them  

over and over again...!”  Lucy E.
A technical page  

from book 1
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• Prototypical C8 dual 
   chassis
• Moulded rubber tyres 
   on split rims
• Leaf springs
• Ball bearing wheels
• Fully de-mountable 
   body shell
• Glazed windows
• Crew cab with seats
• Working winch*
• Fully enclosed gear box
• Space  for batteries to be housed in body
• Supplied with canvas to make roof  and seat covers
• Designed for 4 wheel drive

Morris Commercial 
C8 Quad – MkII/III

* motor supplied as part of motion pack

For more information and detailed pricing visit our website
www.armortek.co.uk | e-mail: sales@armortek.co.uk | Tel: +44 (0) 1404 892956

Ammunition Limber

25 PDR. Field Gun

Pak 43/41
8.8cm Anti-Tank Gun Ammunition Limbe

Measurements:
Length - 750mm (29 1/2”)
Height -380 high (15”)

   

Width - 360 wide (14”) 
Weight - 27 kilos (60lbs)

17 PDR. Anti-Tank Gun

ORDER NOW 
for delivery Summer 2016!

IN STOCK

£1,980*+P&P

£768+P&P £498+P&P

£996+P&P £294+P&P
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Meccano Spares 

New Reproduction and 
Pre-owned Original 

Meccano Parts. 
www.meccanospares.com 
sales@meccanospares.com 

Tel: 01299 660 097  
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making things possible

Remap is a charity
that helps children
and adults with
disabilities to achieve
greater independence
and enjoyment of 
life’s opportunities.

Our volunteers make
special one-off pieces
of equipment and
everything we do 
is given free to our
clients.

Join us 
and use your
skills to help
children and
adults

Find out more at 
www.remap.org.uk 
email: 
volunteer@remap.org.uk 
or telephone 
01732 760209

Registered Charity Number 113766
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Hawarden Industrial Park
Hawarden
Nr Chester

CH5 3PZ

W: www.chesterhobbystore.com
E: sales@chestermachinetools.com

www.chesterhobbystore.com
sales@chesterhobbystore.com

All prices include VAT but exclude delivery

DB7VS Lathe
300mm Between Centres

180mm Swing Over Bed
50-2000rpm Speed Range

£768.90

Champion 20V Mill
390mm Spindle to Table

700x180mm Table Size
MT2 Spindle Taper
£1,090 inc Stand 

(List Price £1,171)

Craftsman Lathe
570mm Between Centres
300mm Swing Over Bed
£2,359.50

Model B 3 in 1 Machine
520mm Between Centres

130mm Swing
MT3 Spindle Taper

£999.00 (List Price £1,098)

H80 Band Saw
Horizontal Band Saw
0.4kW Motor
90mm Round Capacity @ 90o

85x85mm Rectangle Capacity @ 90o

£173.81

626 Turret Mill
20mm Milling Capacity
660x152mm Table Size
R8 or MT3 
Spindle Taper
£1,686.30

Stand Included

Chester Machine Tools, Clwyd Close
Hawarden Industrial Park, Hawarden

Chester, CH5 3PZ

DON’T FORGET 
OUR ONLINE 

TOOLING SHOP
WWW.CHESTERHOBBYSTORE.COM

Visit us at the Doncaster 
Model Engineering and 

Modelling Exhibition

Friday 12th May 2017 - 
Sunday 14th May 2017

@ Doncaster Racecourse

Conquest Super Lathe
with DIGITAL SPEED READOUT

325mm Between Centres
180mm Swing Over Bed

£495.00

Conquest Superior Lathe
with BRUSHLESS MOTOR
325mm Between Centres

180mm Swing Over Bed
£682.00

Conquest Super Mill
270mm Spindle to Table

100-2500rpm Speed
460x120mm Table Size

£575.29

Champion 16V Mill
370mm Spindle to Table

500x140mm Table Size
MT2 Spindle Taper

£713.89

DB8VS Lathe
400mm Between Centres
210mm Swing Over Bed
50-2000rpm Speed Range
£1,175 inc Stand (List Price £1,259)

Special

Offer

Special

Offer

Special

Offer

NEW NEW
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